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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION
CONSTRUCTION AND SERVICING
The transmission provides five forward speeds and one reverse speed by means of three synchronizers and
three shafts-input shaft, countershaft and reverse gear shaft. All forward gears are in constant mesh, and
reverse uses a sliding idler gear arrangement.

The low speed synchronizer is mounted on counter shaft and engaged with counter shaft first gear or second
gear, while the high speed synchronizer is done on input shaft and engaged with input shaft third gear or fourth
gear.

The fifth speed synchronizer on input shaft is engaged with input shaft fifth gear mounted on the input shaft.

The double cone synchronizing mechanism is provided to 2nd gear synchromesh device for high performance
of shifting to 2nd gear.

The countershaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

4WD model is equipped with transfer assembly on transmission being mated to right side of differential output in
transmission.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transmission case
which is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reas-
sembling.

Further, care must be taken to adjust preload of counter shaft taper roller bearings. New synchronizer rings are
prohibited from being lapped with respective gear cones by using lapping compound before they are assembled.
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TRANSMISSION FOR 2WD MODEL

1. 5th speed sleeve & hub 8. Reverse idler gear 15. Countershaft 3rd gear

2. Input shaft 5th gear 9. Input shaft 16. Countershaft 2nd gear

3. Input shaft 4th gear 10. Right case 17. Low speed sleeve & hub

4. High speed sleeve & hub 11. Side cover 18. Countershaft 1st gear

5. Input shaft 3rd gear 12. Countershaft 5th gear 19. Final gear

6. Left case 13. Countershaft 4th gear 20. Differential case

7. Reverse gear shaft 14. Countershaft 21. Vehicle speed sensor
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TRANSMISSION FOR 4WD MODEL

1. 5th speed sleeve & hub 7. Reverse gear shaft 13. Countershaft 4th gear 19. Final gear

2. Input shaft 5th gear 8. Reverse idler gear 14. Countershaft 20. Differential case

3. Input shaft 4th gear 9. Input shaft 15. Countershaft 3rd gear 21. Vehicle speed sensor

4. High speed sleeve & hub 10. Right case 16. Countershaft 2nd gear 22. Transfer assembly

5. Input shaft 3rd gear 11. Side cover 17. Low speed sleeve & hub

6. Left case 12. Countershaft 5th gear 18. Countershaft 1st gear
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DIAGNOSIS

ON-VEHICLE SERVICE

Condition Possible Cause Correction
Gears slipping out of 
mesh

Maladjusted gear shift/select control cables Adjust.
Worn shift fork shaft Replace.
Worn shift fork or synchronizer sleeve Replace.
Weak or damaged locating springs Replace.
Worn bearings on input shaft or counter shaft Replace.
Worn chamfered tooth on sleeve and gear Replace sleeve and gear.

Hard shifting Maladjusted gear shift/select control cables Adjust.
Inadequate or insufficient lubricant Replenish.
Improper clutch pedal free travel Adjust.
Distorted or broken clutch disc Replace.
Damaged clutch pressure plate Replace clutch cover.
Worn synchronizer ring Replace.
Worn chamfered tooth on sleeve or gear Replace sleeve or gear.
Worn gear shift/select control cables joint Replace.
Distorted shift shaft Replace.

Noise Inadequate or insufficient lubricant Replenish.
Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn synchronizer parts Replace.

CAUTION:

Do not reuse circlip, spring pin, E-ring, oil seal, gasket,
self locking nut and specified parts. Reuse of it can result
in trouble.
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OIL CHANGE

1) Before changing or inspecting oil, be sure to stop engine and
lift vehicle horizontally.

2) With vehicle lifted up, check oil level and leakage. 
If leakage exists, correct it.

3) Drain old oil and fill new specified oil by specified amount (up
to level hole).

4) Apply sealant to thread of drain plug (2) and level/filler plug
(3) and torque them as specified below.

“A” : Sealant 99000-31110

Tightening torque
Transmission oil level/filler and drain plugs
(a) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

Transmission oil
: API GL-4
For SAE classification, refer to viscosity chart in the fig-
ure.

Transmission oil capacity
: 2.2 liters (4.6/3.9 US/lmp. pt)

DIFFERENTIAL SIDE OIL SEAL
REPLACEMENT

1) Lift up vehicle and drain transmission oil.

2) Remove wheel, and then remove tie-rod end (1) split pin (4)
and castle nut (3).

3) Disconnect tie-rod end from knuckle (2) by using special tool.

Special tool
(A) : 09913-65210

4) Remove two stabilizer mount brackets from vehicle body.
5) Remove ball stud bolt and then separate suspension arm

from knuckle.
6) Separate transfer from transmission assembly. (for 4WD

vehicle)
For detail, refer to Section 7D.

NOTE:

• It is highly recommended to use API GL-4 75W-90 gear
oil.

• Whenever vehicle is hoisted for any other service work
than oil change, also be sure to check for oil leakage.

1. Drive shaft (LH)
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7) By using large size screwdrivers (2), pull out drive shaft joint
(1) so as to release snap ring fitting of joint spline at differen-
tial side.Pushing knuckle portion outward, detach drive shaft
at differential side.

8) Remove oil seal (1) and install a new one until it becomes
flush with case surface by using special tool and hammer.

Special tool
(A) : 09913-75510 (2WD and LH of 4WD)
(A) : 09951-46010 (RH of 4WD)

9) Apply grease to oil seal lip and at the same time check drive
shaft where oil seal contacts and make sure of its smooth-
ness.

“A” : Grease 99000-25010

10) Insert drive shaft joint to differential gear.

11) Connect ball stud with knuckle and fasten with bolt to specifi-
cation referring to Section 3D.

12) Connect tie-rod end with knuckle and fasten new nut to spec-
ified torque referring to Section 3D.

13) Install stabilizer mount brackets, fasten bolts to specified
torque referring to Section 3D.

14) Fill transmission oil as specified and make sure that oil has
been sealed with oil seal.

NOTE:

When installing oil seal, face its spring side inward.

CAUTION:

• Be careful not to scratch oil seal lip with drive shaft
joint while inserting.

• Make sure to insert drive shaft joint fully and seat its
snap ring as it was.

• Do not hit joint boot with hammer or the like. Nothing
but hands is allowed to use when inserting joint.



7A-8 MANUAL TRANSMISSION
GEAR SHIFT CONTROL LEVER AND CABLE

1. Gear shift control lever knob 5. Gear select control cable 9. Cable bracket bolt

2. Lever boot holder 6. Gear shift control cable guide nut 10. Cable grommet

3. Gear shift lever boot 7. Gear shift control lever assembly 11. E-ring

4. Gear shift control cable
: Apply SUZUKI SUPER GREASE A 99000-25010 to con-
necting portion of gear shift control cable

8. Cable mounting bolt  Tightening torque
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REMOVAL

1) Remove console box.
2) Disconnect gear shift and select control cables from gear

shift control lever assembly.
3) Remove gear shift control cable guide nuts and gear shift

lever assembly from body.
4) Disconnect shift and select cables from transmission. 
5) Remove E-rings, cable grommet and cable clamp, and then

remove shift and select cables from body.

INSTALLATION

Reverse removal procedure for installation and note as follows.
• Tighten each bolts and nuts to specified torque referring to

previous figure.
• Apply grease to turning or sliding portions.
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VEHICLE SPEED SENSOR (VSS)
REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect VSS coupler (1).

3) Remove VSS.

INSTALLATION

1) Check O-ring (1) and VSS surface for their flawlessness,
apply grease to O-ring and then install VSS to transmission.

Grease 99000-25010

2) Connect negative cable at battery.

3) Connect VSS coupler (1).
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UNIT REPAIR OVERHAUL
TRANSMISSION UNIT

1. Engine 10. VSS connector 19. Engine rear mounting

2. Transmission 11. Transmission to engine bolts 20. Engine rear mounting No.2 bracket bolts

3. Engine rear mounting No.1 bracket 12. Engine left mounting bracket bolts 21. Transmission to engine rear mounting No.2 bracket bolt

4. Engine rear mounting No.2 bracket 13. Starting motor 22. Transmission to engine bolts

5. Engine left mounting 14. Starting motor bolt 23. Transmission to engine nut

6. Engine left mounting bracket 15. Engine rear mounting bracket stiffener 24. Ground cable

7. Shift & select control cables 16. Stiffener bolts 25. Clutch housing lower plate bolts

8. Clutch cable 17. Clutch housing lower plate 26. Starting motor nut

9. Backup lamp switch connector 18. Engine rear mounting bolt Tightening torque



7A-12 MANUAL TRANSMISSION
TRASMISSION CASE

1. Transmission right case 9. Oil level/filler plug
: Apply sealant 99000-31110 to all around thread part of plug.

2. Transmission left case
: Apply sealant 99000-31110 to mating surface of left case 
and right case.

10. Oil drain plug
: Apply sealant 99000-31110 to all around thread part of plug.

3. Gear shifter assembly 11. VSS

4. Transmission left case plate 12. Oil gutter bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

5. Transmission side cover
: Apply sealant 99000-31110 to mating surface of side 
cover and left case.

13. Left case plate screw 

6. Backup lamp switch Tightening torque

7. O-ring
: Apply SUZUKI SUPER GREASE A
99000-25010 to O-ring.

Do not reuse.

8. Differential assembly
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INPUT & COUNTER SHAFT

1. Input shaft 13. Input shaft 5th gear 26. Countershaft

2. Oil seal
: Apply grease 99000-25010 to oil seal lip

14. 5th gear spacer 27. Countershaft 1st gear

3. Input shaft right bearing 15. 5th gear needle bearing 
(separated steel cage type)

28. 1st gear synchronizer ring

4. Input shaft 3rd gear 16. 5th speed synchronizer ring 29. Low speed synchronizer spring

5. Needle bearing (resin cage type) 17. 5th synchronizer spring 30. Low speed sleeve & hub

5-1. Needle bearing (resin cage type) 18. 5th speed sleeve & hub 31. Low speed synchronizer key

6. High speed synchronizer ring 19. 5th synchronizer key 32. Circlip

7. High speed synchronizer spring 20. 5th synchronizer hub plate 33. 2nd gear synchronizer outer ring

8. High speed sleeve & hub 21. Circlip 34. Needle bearing 
(separated steel cage type)

9. High speed synchronizer key 22. Reverse gear shaft 34-1. Needle bearing (steel cage type)

10. Circlip 23. Reverse idler gear 35. Countershaft 2nd gear

11. Input shaft 4th gear 24. Reverse shaft washer 36. Countershaft 3rd gear

12. Input shaft left bearing 25. Countershaft right bearing 37. 3rd & 4th gear spacer
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GEAR SHIFTER & DIFFERENTIAL

38. Countershaft 4th gear 42. Countershaft nut
: After tightening nut to specified torque, caulk nut securely.

46. 2nd gear synchronizer inner ring

39. Countershaft left bearing 43. Reverse shaft bolt
: Apply thread lock cement 99000-32110 to thread part of bolt.

Tightening torque

40. Bearing set shim 44. Washer Do not reuse.

41. Countershaft 5th gear 45. Center cone Apply transmission oil.
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[A] : GEAR SHIFTER 12. Reverse gear shift arm 25. Reverse gear shift lever bolt
: Apply thread lock 99000-32110 to all around 
thread part of bolt.

[B] : DIFFERENTIAL 13. 5th gear shift fork 26. 5th gear shift fork plug
: Apply thread lock 99000-32110 to all around 
thread part of plug.

1. Gear shift & select shaft 14. Side gear washer 27. Guide case

2. 5th & reverse gear shift cam 15. Differential side pinion gear 28. Select lever shaft bush
: Apply grease 99000-25010 to whole area of 
bush.

3. Gear shift interlock plate 16. Differential side gear 29. Select lever boss
: Apply grease 99000-25010 to internal and exter-
nal diameter

4. Gear shift & select lever 17. Side gear washer 30. Final gear bolt
: Apply thread lock 99000-32110 to all around 
thread part of bolt

5. Shift cable lever 18. Differential side oil seal
: Apply grease 99000- 25010 to oil 
seal lip.

31. Differential pinion shaft

6. Select cable lever 19. Differential side bearing 32. Differential pinion shaft pin

7. Low speed gear shift shaft 20. Speed sensor ring Tightening torque

8. High speed gear shift shaft 21. Differential case Do not reuse.

9. 5th & reverse gear shift shaft 22. Final gear Apply transmission oil.

10. Reverse gear shift lever 23. 5th to reverse interlock guide bolt
: Apply sealant 99000-31110 to bolt 
thread.

11. 5th & reverse gear shift guide 
shaft

24. Gear shift interlock bolt
: Apply sealant 99000-31110 to bolt 
thread.
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TRANSMISSION UNIT
DISMOUNTING

Under Hood

1) Disconnect negative cable at battery.
2) Undo wiring harness clamps, disconnect backup lamp switch

coupler, VSS coupler and ground cable.
3) Disconnect clutch cable from clutch release lever and

bracket.
4) Disconnect gear shift and select control cables.
5) Remove water pipe bracket bolts from transmission.

6) Remove transmission bolts (1).

7) Remove starting motor taking out its bolts. 
8) Support engine by using lifting device.

On Lift

9) Drain transmission oil referring to “OIL CHANGE” in this sec-
tion.

10) Remove left and right drive shaft referring to Section 4A.
11) Remove left side of engine under cover.

12) Remove engine rear mounting bracket stiffener (1).
13) Remove clutch housing lower plate.
14) Remove engine rear mounting No.1 bracket (2) with No.2

bracket (3).

15) Remove transfer referring to Section 7D (if equipped).
16) Remove transmission to engine bolt and nut.
17) Lower vehicle and support transmission with transmission

jack.
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18) Remove engine left mounting (1) with bracket (2).

19) Remove other attached parts from transmission, if any.
20) Pull transmission out so as to disconnect input shaft from

clutch disc and then lower it.

REMOUNTING

Remount transmission in reverse order of dismounting procedure
noting the following.

• Refer to Section 7D for installing transfer (if equipped).
• Refer to the first figure of “UNIT REPAIR OVERHAUL” for

fastener specified torque.
• Push in drive shaft joints (right & left) fully so as to snap ring

of shaft engages with differential gear.
• Set each clamp for wiring securely.
• After connecting clutch cable, be sure to adjust its play prop-

erly. 
Refer to Section 7C.

• Fill transmission with oil as specified.
• Connect battery and check function of engine, clutch and

transmission.

UNIT DISASSEMBLY
FIFTH GEARS

1) Remove side cover bolts and take off transmission side
cover.

CAUTION:

Care should be taken not to scratch oil seal lip with drive
shaft while raising transmission.
Do not hit drive shaft joint with hammer when installing it
into differential gear.

CAUTION:

Care should be taken not to distort side cover when it is
removed from left case.
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2) Using special tool, remove circlip (1) and then hub plate (2).

Special tool
(A) : 09900-06107

3) If equipped, remove shift fork plug (1) and guide ball (2).

4) Drive out spring pin (3) by using special tool and hammer.

Special tool
(B) : 09922-85811

5) If equipped, remove circlip (4) by using circlip plier.

6) Remove gear shift fork (2), sleeve & hub assembly (3), syn-
chronizer ring spring, synchronizer ring and 5th gear all
together.Use gear puller (1) for removal if spline fitting of hub
is tight.

7) Unfasten caulking of countershaft nut, install input shaft 5th
gear (1) and special tool to stop rotation of shafts, and then
remove countershaft nut (2).

Special tool
(C) : 09927-76010

8) Remove special tool, input shaft 5th gear, needle bearing of
separated steel cage type and then counter shaft 5th gear.
Gear puller (4) would be necessary if spline fitting of counter
shaft 5th gear (3) is tight.

9) Remove plate screws (1) and take off left case plate (2), and
then bearing set shim.

NOTE:

Use of magnet would facilitate removal of guide ball.
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GEAR SHIFTER, INPUT SHAFT AND COUNTER 
SHAFT

1) Remove gear shift interlock bolt (1) and 5th to reverse inter-
lock guide bolt (2) from transmission case.

2) Remove gear shifter assembly (3).

3) Remove gear shift locating bolts (1) with washers, then take
out locating springs and steel balls.

4) Remove back up light switch (2).

5) Remove reverse shaft bolt (1) with washer.
6) Remove case bolts (2) from outside and another bolts from

clutch housing side.
7) Tapping left case (3) flanges with plastic hammer, remove

left case.

8) Pull out reverse gear shaft (1) with washer (2), then take off
reverse idler gear (3).

9) Remove reverse gear shift lever bolts (4), and reverse gear
shift lever (5).

10) Pull out 5th & reverse gear shift guide shaft (6) together with
5th & reverse gear shift shaft (7).
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11) Tapping input shaft end with plastic hammer, push it out as
assembly from case a little, then take out input shaft assem-
bly (1), counter shaft assembly (2), high speed gear shift
shaft (3) and low speed gear shift shaft (4) all at once.

12) Remove counter shaft left bearing cup from left case.
13) Remove differential side left oil seal also from left case.

RIGHT CASE

1) Remove differential gear assembly (1) from right case (2).
2) Remove bolt and then pull out VSS (3).

3) If input shaft right bearing has been left in right case, pull it
out by using special tools.
Remove input shaft oil seal (1) by using special tools.

Special tool
(A) : 09930-30104
(B) : 09923-74510

4) Also pull out countershaft right bearing cup (2) by using spe-
cial tools.

Special tool
09941-64511
09923-30104
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SUB ASSEMBLY SERVICE

RIGHT CASE

1) Install input shaft oil seal (1) facing its spring side upward.
Use special tool and hammer for installation and apply
grease to oil seal lip.

“B” : Grease 99000-25010

Special tool
(A) : 09951-76010

2) Install countershaft right bearing cup (2) by using special
tools and hammer.

Special tool
(B) : 09924-74510
(C) : 09925-68210

LEFT CASE

1) If input oil gutter has been removed, install it with bolt to
which thread lock cement have been applied.

“A” : Thread lock cement 99000-32110

Tightening torque
Oil gutter bolt (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

2) Install differential side left oil seal (1) facing its spring side
inward until it becomes flush with case surface by using spe-
cial tool with hammer, and then apply grease to its lip.

“B” : Grease 99000-25010

Special tool
(A) : 09913-75510

3) Install counter shaft left bearing cup into case bore by tap-
ping it with plastic hammer lightly.

NOTE:

Before installation, wash each part and apply specified
gear oil to sliding faces of bearing and gear.
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INPUT SHAFT ASSEMBLY

DISASSEMBLY

1) Remove input shaft right bearing (2) from input shaft (1) by
using bearing puller (3) and press.

2) Drive out 5th gear spacer (2), left bearing (3) and 4th gear
(4) all at once from input shaft (1) by using puller (5) and
press.

3) Take out 4th gear needle bearing and high speed synchro-
nizer ring.

4) Using circlip pliers, remove circlip (1).

5) Drive out high speed synchronizer sleeve & hub assembly
(2) together with 3rd gear (3) from input shaft (1) by using
puller (4) and press.

6) Take out 3rd gear needle bearing from shaft.

7) Disassemble synchronizer sleeve & hub assembly.

CAUTION:

To avoid gear tooth from being damaged, support it at flat
side of bearing puller.

CAUTION:

Make sure to use flat side of puller to avoid causing dam-
age to 3rd gear tooth.
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INSPECTION AND REASSEMBLY

1) Clean all components thoroughly, inspect them for any
abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

3) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

4) Fit high speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

5) Drive in right bearing (1) to input shaft (2) by using special
tool and hammer.

Special tool
(A) : 09913-80112

NOTE:

• No specific direction is assigned to each key but it is
assigned as sleeve & hub assembly.

• Size of high speed synchronizer sleeve, hub, keys and
springs is between those of low speed and 5th speed
ones.

[A] : 3rd gear side

C : Long flange

D : Key way

E : Projecting end
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6) Install 3rd gear needle bearing of resin cage type, apply oil to
it, then install 3rd gear (1) and synchronizer ring (2).

7) Drive in high speed sleeve & hub assembly (3) by using spe-
cial tool and hammer, facing long flange side of hub to 3rd
gear.

Special tool
(B) : 09913-84510

8) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of steel cage type, apply oil to
bearing and then install synchronizer ring (3) and 4th gear
(4).

9) Press-fit left bearing (2) by using special tool and hammer.

Special tool
(C) : 09925-98221

10) Using the same special tool, drive in 5th gear spacer (1).

NOTE:

• While press-fitting sleeve & hub, make sure that syn-
chronizer ring key slots are aligned with keys in sleeve
& hub assembly.

• Check free rotation of 3rd gear after press-fitting
sleeve & hub assembly.

• Synchronizer rings for 3rd and 4th are identical.

[A] : 3rd gear side

A : Key way

B : Long flange

C : Projecting end

CAUTION:

To prevent 5th gear spacer from being distorted because
of excessive compression, do not press-fit it with left
bearing at once.



MANUAL TRANSMISSION 7A-25
COUNTER SHAFT ASSEMBLY

DISASSEMBLY

1) Drive out left bearing cone (2) with 4th gear (3) from counter
shaft (1) by using puller (4) and press.

2) Apply puller (5) to 2nd gear (4) and drive out 3rd & 4th gear
spacer (2) and 3rd gear (3) together with 2nd gear from
counter shaft (1) by using press. Take out needle bearing of
separated steel cage type from counter shaft.

3) Take out 2nd synchronizer outer ring, center cone and inner
ring.

4) Using circlip pliers, remove circlip (1).

5) Apply puller (3) to 1st gear (2) and drive out low speed syn-
chronizer sleeve & hub assembly (1) with gear by using
press.

6) Disassemble synchronizer sleeve & hub assembly.

7) Take out needle bearing from shaft.

CAUTION:

• Use puller and press that will bear at least 5 ton (11,000
lb) safely.

• To avoid tooth damage, support 4th gear at flat side of
puller.

CAUTION:

• If compression exceeds 5 ton (11,000 lb), release com-
pression once, reset puller support and then continue
press work again.

• To avoid gear tooth from being damaged, support it at
flat side of bearing puller.

CAUTION:

To avoid gear tooth from being damaged, support it at flat
side of bearing puller.
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8) Remove right bearing cone (2) by using puller (3), metal stick
(1) and press.

INSPECTION AND REASSEMBLY

1) Clean all components thoroughly, inspect them for any
abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

3) Put the synchronizer outer ring (1), inner ring (3) and the
cone (2) together and then measure the step difference
between the outer ring and the inner ring. And also check
each chamfered tooth of gear and synchronizer ring and
replace with new one, if necessary. Also, check gear tooth.

Difference between synchronizer outer ring and inner ring
Standard “b” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “b” : 0.5 mm (0.019 in.)

4) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.
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5) Fit low speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

6) Install right bearing cone (1) to counter shaft (2) by using
special tool and hammer.

Special tool
(A) : 09923-78210

7) Install needle bearing of resin cage type, apply oil to it, then
install 1st gear and 1st gear synchronizer ring.

8) Drive in low speed sleeve & hub assembly (1) by using spe-
cial tools and hammer, facing “B” side of sleeve to 1st gear.

Special tool
(A) : 09923-78210
(B) : 09925-18011
(C) : 09940-53111

NOTE:

• No specific direction is assigned to each key but it is
assigned as sleeve & hub assembly.

• Size of low speed synchronizer keys and springs are
the largest compared with those of high speed and 5th
speed ones.

[A] : 1st gear side

C : Key way

D : Short flange

NOTE:

• Support shaft with special tool as shown in figure so
that retainer of bearing cone (4) will be free from com-
pression.

• Make sure that synchronizer ring (2) key slots are
aligned with keys while press-fitting sleeve & hub
assembly.

• Check free rotation of 1st gear (3) after press-fitting
sleeve & hub assembly.

A : Align key slots with keys
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9) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of separated steel cage type, apply
oil to bearing.
With synchronizer outer ring (3), center cone (4) & inner ring
(5) put together and installed to 2nd gear (6) as shown in fig-
ure.

10) Press-fit 3rd gear (2) and spacer (1) by using special tools
and press.

Special tool
(A) : 09923-78210
(D) : 09913-80112

11) Press-fit 4th gear (2) by using the same procedure as the
above.

12) Install left bearing cone (1) by using special tools and ham-
mer.

Special tool
(A) : 09923-78210
(E) : 09925-98221

[A] : SECTION A - A

CAUTION:

Press-fit 3rd gear and spacer first, and then 4th gear later
separately so that counter shaft will not be compressed
excessively.

NOTE:

For protection of right bearing cone (3), always support
shaft with special tool as illustrated.
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GEAR SHIFTER

Gear Shift and Select Shaft Assembly

1) Push spring pins out using specified spring pin removers as
shown bellow.

Special tool
(A) : 09922-85811 (4.5 mm)
(B) : 09925-78210 (6.0 mm)
(C) : 2.8 – 3.0 mm (0.11 – 0.12 in.) Commercially available 
spring pin remover

2) Inspect component parts for wear, distortion or damage. If
any detect is found, replace detective part with new one.

High Speed and Low Speed Gear Shift Shafts Inspection

1) Using feeler gauge, check clearance between fork (1) and
sleeve (2) and replace those parts if it exceeds limit below.

Clearance between fork and sleeve
Service limit “a” : 1.0 mm (0.039 in.)

NOTE:

• When driving in spring pins, prevent shaft from being
bent by supporting it with wood block.

• Assemble 5th & reverse gear shift cam with its pit and
spring pin aligned.

• Make sure to select an appropriate spring by identify-
ing the painted colors to keep gear shifting perfor-
mance as designed.
– Low speed select spring - No paint
– Reverse select spring - Pink

1. E-ring 10. Spring pin

2. Washer 11. Ball

3. Reverse select spring 12. Gear shift & select shaft

4. Blank 13. 5th & reverse gear shift cam

5. Gear shift interlock plate 14. Spring pin

6. Ball 15. Cam guide return spring

7. Gear shift interlock spring 16. 5th & reverse gear shift cam guide

8. Gear shift & select lever 17. Spring pin

9. Spring pin 18. Low speed select spring

NOTE:

For correct judgement of parts replacement, carefully
inspect contact portion of fork and sleeve.
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2) Insert each gear shift shaft into case and check that it moves
smoothly. If it doesn’t, correct by using oilstone, reamer or
the like.

5th & Reverse Gear Shifter

1) Disassemble component parts by using special tool and
hammer.

Special tool
(A) : 09922-85811

2) Replace or correct parts as required and assemble shafts
making sure that component parts are in proper order as
shown in figure.

DIFFERENTIAL ASSEMBLY

DISASSEMBLY

1) Using special tools, remove right bearing (1) and sensor
rotor (2).

Special tool
(A) : 09913-60910
(B) : 09925-88210

2) Remove left bearing in the same manner.

3) Support differential case with soft jawed vise and remove
final gear bolts then take out final gear.

NOTE:

• Distinguish reverse gear shift arm spring (Blue) (2)
from low speed locating spring (Yellow).

• Install 2 steel balls (3) in reverse gear shift arm (1) with-
out fail.

• Drive in spring pin for reverse shift arm facing slit A
toward front.

1. Reverse gear shift arm 6. 5th & reverse gear shift yoke

2. Reverse gear shift arm spring (Blue) 7. 5th & reverse gear shift guide shaft

3. Steel ball 8. 5th gear side

4. Spring pin A: Face pin slit toward 5thn gear side

5. 5th & reverse gear shift shaft 
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4) Using special tool and hammer, drive out differential pinion
shaft pin and then disassemble component parts.

Special tool
(C) : 09922-85811

ADJUSTMENT AND REASSEMBLY

Judging from abnormality noted before disassembly and what is
found through visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly. Make sure
that all parts are clean.

1) Assemble differential gear and measure thrust play of differ-
ential gear as follows.

Differential gear thrust play
: 0.03 – 0.31 mm (0.001 – 0.012 in.)

Left side

• Hold differential assembly with soft jawed vise and apply
measuring tip of dial gauge to top surface of gear.

• Using 2 screwdrivers (1), move gear (2) up and down and
read movement of dial gauge pointer.

Special tool
(A) : 09900-20606
(B) : 09900-20701

Right side

• Using similar procedure to the above, set dial gauge tip to
gear (1) shoulder.

• Move gear up and down by hand and read dial gauge.

Special tool
(A) : 09900-20606
(B) : 09900-20701

2) If thrust play is out of specification, select suitable thrust
washer from among the following available size, install it and
check again that specified gear play is obtained.

Available thrust washer thickness
0.9, 0.95, 1.0, 1.05, 1.1, 1.15 and 1.2 mm
(0.035, 0.037, 0.039, 0.041, 0.043, 0.045, and 0.047 in.)

1. Differential case

2. Differential gear

3. Differential pinion shaft
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3) Drive in new differential pinion shaft pin (2) till the depth from
differential case (3) surface is about 1 mm (0.04 in.).

4) Press-fit new sensor rotor (1) with groove (4) side downward
as shown by using special tools and copper hammer.

Special tool
(A) : 09913-75510
(B) : 09940-54910

5) Press-fit left bearing by using special tools and copper ham-
mer.

6) Support differential assembly (1) as illustrated so as to left
bearing (2) is floating, and then press-fit right bearing (3) like
left bearing in Step 5).

Special tool
(C) : 09951-76010
(D) : 09951-16060

7) Hold differential assembly with soft jawed vise (3), install final
gear (2) as shown in figure and then tighten bolts (1) with
thread lock cement applied to specified torque.

“A” : Thread lock cement 99000-32110

Tightening torque
Final gear bolts (a) : 90 N·m (9.0 kg-m, 65.0 lb-ft)

NOTE:

Make sure to install final gear in correct installing direc-
tion.

CAUTION:

Use of any other bolts than specified ones is prohibited.

4. Groove
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UNIT ASSEMBLY
DIFFERENTIAL TO LEFT CASE

ASSEMBLY

1) Install differential assembly (1) into right case (2).
2) Insert VSS (3) with grease applied to its O-ring, then tighten

it with bolt.

Grease 99000-25010

3) Join input shaft (5), countershaft (4), low speed gear shift
shaft (2) and high speed gear shift shaft (3) assemblies all
together, then install them into right case (1).

4) Install 5th & reverse gear shift shaft (1) with 5th & reverse
gear shift guide shaft (2) into right case (5). Reverse gear
shift arm (4) has to be joined with reverse gear shift lever (3)
at the same time.

5) Place reverse gear shift lever, fasten it with bolts after apply-
ing thread lock cement.

“A” : Thread lock cement 99000-32110

Tightening torque
Revers gear shift lever bolts
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Distance between lever end and shaft bore
“a” : 5 mm (0.2 in.)

CAUTION:

Take care not to damage oil seal lip by input shaft, or oil
leakage may take place.

NOTE:

• Input shaft right bearing on shaft can be installed into
right case by tapping shaft with plastic hammer.

• Check to make sure that counter shaft is engaged with
final gear while installing.

NOTE:

• When installing reverse gear shift lever, set it as the
following specification.
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6) Make reverse idler gear (1) with reverse gear shift lever (2),
insert reverse gear shaft (3) into case through idler gear and
then align “A” in shaft with “B” in case.

7) Clean mating surfaces of both right and left cases, apply
sealant to right case (2) by using a nozzle as shown in figure
by such amount that its section is 1.5mm (0.059 in.) in diam-
eter then mate it with left case (1).

“B” : Sealant 99000-31110

8) Tighten case bolts (3) from left case side to specified torque.

Tightening torque
Transmission case bolts (b) : 19 N·m (1.9 kg-m, 14.0 Ib-ft)

9) Install reverse shaft bolt (4) to which thread lock cement
have been applied with aluminum washer and tighten it.

“A” : Thread lock cement 99000-32110

Tightening torque
Reverse shaft bolt (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

10) Install another case bolts from clutch housing side and
tighten them to specification.

NOTE:

• Distance “a” can be measured by installing reverse
gear shaft provisionally.

• When “a” is 5 mm (0.2 in.), clearance between reverse
idler gear groove and shift lever end will be 1 mm (0.04
in.).

NOTE:

• Make sure that washer (4) has been installed in shaft at
above the gear.

• Check to confirm that reverse gear shift lever end has
clearance 1 mm (0.04 in.) to idler gear groove.
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11) Check locating spring for deterioration and replace with new
one as necessary.

Locating spring free length
For Low speed (3) and 5th & reverse (6)
Standard : 26.1 mm (1.028 in.)
Service Limit : 25.0 mm (0.984 in.)
For High speed (5)
Standard : 40.1 mm (1.579 in.)
Service Limit : 39.0 mm (1.535 in.)

12) Install steel ball (4) and locating spring for respective gear
shift shaft and tighten bolt (1) to which sealant have been
applied to its thread part.

Sealant 99000-31110

Tightening torque
Locating spring bolts (d) : 13 N·m (1.3 kg-m, 9.5 Ib-ft)

FIFTH GEARS

1) To seat countershaft left bearing cup (1) to bearing cone, tap
cup by using special tool and plastic hammer.

Special tool
(A) : 09913-84510

2) Put a shim (2) on bearing cup (3) provisionally, place straight
edge (1) over it and compress it by hand through straight
edge, and then measure “a” (Clearance between case sur-
face (4) and straight edge) by using feeler gauge (5).

Clearance between case surface and straight edge
“a” : 0.13 – 0.17 mm (0.0051 – 0.0067 in.)
(Shim protrusion)

3) By repeating above step, select a suitable shim which
adjusts clearance “a” to specification and put it on bearing
cup.

2. Washer

NOTE:

Insert 0.15 mm (0.0059 in.) feeler to know whether or not
a shim fulfills specification quickly.
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Available shim thickness
0.40, 0.45, 0.50, 0.55, 0.6, 0.65,0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 
1.0,1.05, 1.1 and 1.15 mm (0.015, 0.017, 0.019, 0.021, 
0.023,0.025, 0.027, 0.029, 0.031, 0.033,0.035, 0.037, 0.039, 
0.041, 0.043 and 0.045 in.)

4) Place left case plate (2) inserting its end in groove of shift
guide shaft (4) and tighten new adhesive pre-coated
screw(s) (1) (and new adhesive per-coated bolts (7) tempo-
rarily with less than specified toque.

5) Tighten new screw(s) (and new bolts) to specified torque
finally in the order of circled numbers (➀→➁→➂→➃→➄→➅

) shown in figure.

Tightening torque
Left case plate screw(s) (and bolts) 
(a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

6) Assemble 5th speed synchronizer sleeve (4) and hub (3)
with keys (2) and springs (1).

Synchronizer key installation position
: A = B

7) Install 5th gear (1) to counter shaft facing machined boss A
inward.

CAUTION:

Do not reuse left case plate screw(s) (1) (and bolts (7)).
Be sure to use new adhesive pre-coated screw(s) (and
new adhesive pre-coated bolts). Otherwise, screw(s)
(and/or bolts) may loosen.

NOTE:

After tightening screw(s) (and bolts), make sure that
countershaft (5) can be rotated by hand feeling certain
load.

[A]: In case 6 screws are used 3. Input shaft

[B]: In case 1 screw and 5 bolts are used 6. Transaxle left case

NOTE:

Short side C in keys, long flange D in hub and chamfered
spline F in sleeve should face inward (5th gear side).

[A] : Short side C D : Long flange (Inward)

[B] : Long side E : Key way

C : Short side (Inward) F : Chamfered spline (Inward)

A : Machined boss (Inside)

B : No machining (Outside)
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8) Install needle bearing of separated steel cage type to input
shaft, apply oil then install 5th gear (1) and special tool to
stop shaft rotation.

Special tool
(B) : 09927-76010

9) Install new countershaft nut (2) and tighten it to specification.

Tightening torque
Countershaft nut (b) : 60 N·m (6.0 kg-m, 43.5 lb-ft)

10) Remove special tool, then caulk nut at C with caulking tool
and hammer.

11) Install synchronizer ring (2).
12) Fit 5th gear shift fork (1) to sleeve & hub assembly (3) and

install them into input shaft, shift shaft and shift guide shaft at
once aligning hub oil groove A with shaft mark B.

13) Drive in spring pin facing its slit A outward.
14) If equipped, install steel ball, tighten shift fork plug (3) to

which thread lock cement have been applied.

“A” : Thread lock 1322 99000-32110

Tightening torque
5th shift fork plug (c) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

15) Fit hub plate (1) and fix it with circlip (2).
16) If equipped, install circlip (4) to the end of 5th & reverse gear

shift guide shaft.

NOTE:

Long flange of hub faces inward (gear side).

A : Oil groove (Align with B)

B : Punch mark

C : Caulking

CAUTION:

• Coat shift fork plug with thread lock cement reason-
ably. If it is done to much, excess may interfere in ball
movement and cause hard shift to 5th speed.

• Make sure circlip is installed in shaft groove securely.

A : Pin slit (Face outward)
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17) Clean mating surface of both left case (2) and side cover (1),
apply sealant to side cover (1) by using a nozzle as shown in
figure by such amount that its section is 1.5mm (0.059 in.) in
diameter, mate it with left case and then tighten bolts.

“B” : Sealant 99000-31110

Tightening torque
Side cover No.1 bolts (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)
Side cover No.2 bolts (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

GEAR SHIFT AND SELECT SHAFT ASSEMBLY

1) Clean mating surface of guide case.
2) Apply grease to select lever shaft bush and select lever

boss, and install gear shift and select shaft assembly with
new gasket into transmission.

“A” : Grease 99000-25010

3) Apply sealant to gear shift guide case No. 2 bolt (5). Tighten
gear shift guide case No. 1 bolts (1) and No. 2 bolt (5) to
specified torque at the position that clearance “a” is within 1 -
1.5 mm (0.04 - 0.06 in.).

Tightening torque
Guide case bolts (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

4) Install washer and gear shift interlock bolt (2) to which seal-
ant have been applied and them tighten it to specified
torque.

“B” : Sealant 99000-31110

Tightening torque
Gear shift inter lock bolt (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

5) Install washer and 5th to reverse interlock guide bolt (3) to
which sealant have been applied and then tighten it to speci-
fied torque.

“B” : Sealant 99000-31110

Tightening torque
5th to reverse interlock guide bolt (a) : 23 N·m (2.3 kg-m, 
17.0 lb-ft)
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6) Tighten backup lamp switch (1) to specified torque.

Tightening torque
Backup lamp switch (b) : 19 N·m (1.9 kg-m, 14.0 lb-ft)

7) Check input shaft for rotation in each gear position.
8) Also confirm function of back up light switch in reverse posi-

tion by using ohmmeter.

TIGHTENING TORQUE SPECIFICATION

Fastening part
Tightening torque

N•m kg-m lb-ft
Transmission oil level/filler and drain plugs 21 2.1 15.5
Oil gutter bolt 10 1.0 7.5
Final gear bolts 90 9.0 65.0
Reverse gear shift lever bolts 23 2.3 17.0
Transmission case bolts 19 1.9 14.0
Reverse shaft bolt 23 2.3 17.0
Locating spring bolts 13 1.3 9.5
Left case plate screw 9 0.9 6.5
Countershaft nut 60 6.0 43.5
5th shift fork plug 10 1.0 7.5
Side cover No.1 bolts 10 1.0 7.5
Side cover No.2 bolts 23 2.3 17.0
Guide case bolts 23 2.3 17.0
Gear shift interlock bolt 23 2.3 17.0
5th to reverse interlock guide bolt 23 2.3 17.0
Backup lamp switch 19 1.9 14.0
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REQUIRED SERVICE MATERIAL

SPECIAL TOOL

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips
• O-rings
• Select lever boss
• Select lever shaft bush
• Gear shift control cable end

Sealant SUZUKI BOND NO.1215
(99000-31110)

• Oil drain plug and filler/level plug
• Locating spring bolts
• Mating surface of transmission case
• Mating surface of side cover
• Gear shift interlock bolt
• 5th to reverse interlock guide bolt

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Reverse gear shift lever bolts
• Oil gutter bolt
• Shift fork plug
• Reverse shaft bolt
• Final gear bolts

09900-06107 09900-20606 09900-20701 09913-60910
Snap ring pliers
(Opening type)

Dial gauge Magnetic stand Bearing puller

09913-75510 09913-80112 09913-84510 09922-85811
Bearing installer Bearing installer Bearing installer Spring pin remover

4.5 mm
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09923-74510 09923-78210 09924-74510 09925-18011
Bearing remover Bearing installer Installer attachment Bearing installer

09925-68210 09925-78210 09925-88210 09925-98221
Bearing outer race 
installer

Spring pin remover 6 mm Bearing puller attachment Bearing installer

09927-76010 09930-30104 09940-53111 09940-54910
Gear holder Sliding shaft Bearing installer Sensor rotor installer

09941-64511 09951-16060 09951-76010
Bearing remover Bush remover Bearing installer
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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AUTOMATIC TRANSMISSION (4 A/T) 7B-3
GENERAL DESCRIPTION
This automatic transmission is a full automatic type with 3-speed plus overdrive (O/D).
The torque converter is a 3-element, 1-step and 2-phase type equipped with lock-up mechanism. The gear shift
device consists of 2 sets of planetary gear units, sets of 3 disc type clutches, 3sets of disc type brakes and one-
way clutch. The gear shift is done by selecting one of 6 positions (“P”, “R”, “N”, “D”, “2” and “L”) by means of the
select lever installed on the floor. On the shift knob, there is an overdrive (O/D) cut switch which allows shift-up
to the overdrive mode and shift-down from the overdrive mode. 

1. Final gear 6. Overdrive brake (B0) 11. Oil strainer 16. Front clutch (C2)

2. Differential gear assembly 7. Direct clutch (C0) 12. Counter drive gear (Reduction gear) 17. Reverse brake (B2)

3. Parking gear 8. Rear planetary gear 13. Oil pump 18. Rear clutch (C1)

4. Counter driven gear (Reduction gear) 9. Front planetary gear 14. Input shaft 19. Differential drive pinion shaft

5. 1st and 2nd brake (B1) 10. Valve body assembly 15. Torque converter
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Item Specifications
Torque 
converter

Type 
Stall torque ratio

3-element, 1-step, 2-phase type
1.65 –1.85

Oil pump
Type
Drive system

Internal gear type oil pump
Engine driven

Gear
change
device

Type Forward 4-step, reverse 1-step planetary gear type

Shift position

“P” range Gear in neutral, output shaft fixed, engine start
“R” range Reverse
“N” range Gear in neutral, engine start
“D” range
(O/D ON)

Forward 1st ↔ 2nd ↔ 3rd ↔ 4th (O/D) 
automatic gear change

“D” range
(O/D OFF)

Forward 1st ↔ 2nd ↔ 3rd  ← 4th
automatic gear change

“2” range Forward 1st ↔ 2nd ← 3rd automatic gear change
“L” range Forward 1st ← 2nd reduction, and fixed at 1st gear

Gear
ratio

1st 2.962
2nd 1.515 Number of teeth Front sun gear : 34

Rear sun gear : 21
Front pinion gear : 16
Rear pinion gear : 19
Front internal gear : 66
Rear internal gear : 59

3rd 1.000
4th
(overdrive gear)

0.737

Reverse
(reverse gear

2.809

Control elements
Wet type multi-disc clutch ... 3 sets
One-way clutch ... 1 set
Wet type multi-disc brake ... 3 sets

Reduction gear ratio 1.209
Final gear ratio
 (Differential)

3.578 (for 2WD vehicle), 3.894 (for 4WD vehicle)

Lubrication Lubrication system Force feed system by oil pump
Cooling Cooling system Water-cooled
Fluid used Equivalent of DEXRON-III or DEXRON-IIE
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FUNCTIONS

TABLE OF COMPONENT OPERATION

TABLE OF SHIFT SOLENOID VALVE OPERATION

NOTE:

For operation of each part, refer to TABLE OF COMPONENT OPERATION.

PART NAME FUNCTION
Rear clutch Meshes input shaft and rear sun gear through one-way clutch.
Front clutch Meshes input shaft and front internal gear and rear carrier.
Overdrive brake Fixes rear sun gear.
1st & 2nd brake Fixes front sun gear.
Reverse brake Fixes front internal gear and rear carrier.
Direct clutch Meshes input shaft and rear sun gear.

Selector
position

Gear
position

Part

P
R
N

1st
2nd
3rd

4th(O/D)
1st
2nd
1st

D

2

L

Rear
clutch

Front
clutch

Overdrive
brake

1st & 2nd
brake

Reverse
brake

Direct
clutch

One-way
clutch

:Operating :Not operating

:Operating :Not operating

Range & Gear

P , N

R

D , 21st gear of,

L1st gear of

2nd gear

3rd gear

4th gear

Shift Solenoid Valve
A (No.1) B (No.2) C (No.3) D (No.4) E (No.5)
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ELECTRONIC SHIFT CONTROL SYSTEM

1. Engine 15. O/D off switch F. Range signal

2. Transmission 16. Combination meter (O/D off lamp) G. O/D off switch signal

3. TCM 17. A/C compressor G’. O/D off lamp signal

4. ECM 18. Brake lamp switch H. A/C clutch signal

5. Input shaft speed sensor (Turbine rev. sensor) 19. Monitor connector NO. 2 I. Brake signal

6. Transmission temp. sensor (A/T fluid temp. sensor) 20. Suzuki scan tool J. Diagnosis switch signal

7. TCC solenoid (Lock-up solenoid) 21. Ignition switch K. Serial communication with Suzuki scan tool

8. Shift solenoid-A (Shift solenoid No.1) 22. Battery L. Power supply

9. Shift solenoid-B (Shift solenoid No.2) 23. A/T relay M. Throttle opening signal

10. Shift solenoid-C (Shift solenoid No.3) A. Turbine speed signal N. Engine coolant temp./Barometric pressure signal

11. Shift solenoid-D (Shift solenoid No.4) B. A/T fluid temp signal O. Idle up signal

12. Shift solenoid-E (Shift solenoid No.5) C. TCC (lock-up) control signal P. A/T failure signal

13. Output shaft speed sensor (A/T VSS) D. Shift control signal Q. Engine speed (rev.) signal.

14. Transmission range sensor (Shift switch) E. A/T output shaft speed signal

1

4 3
19

15

18

16

14
13

5

2

7
9
12

8

6

10

17

11



AUTOMATIC TRANSMISSION (4 A/T) 7B-7
TRANSMISSION CONTROL MODULE (TCM)

TCM is an electronic circuit component that controls gear shift, idle-up according to the signal from each sensor.
Also it has learning control function for performing optimum control. It is a microcomputer consisting of an IC,
transistor, diode, etc. It is installed behind glove box.

1. “O/D OFF” lamp (in combination meter) 11. Backup lamp 21. Dropping resistor

2. “O/D” off switch 12. Shift indicator (if equipped) 22. Output shaft speed sensor (A/T VSS)

3. Monitor connector No.2 13. A/T 23. Input shaft speed sensor (Turbine rev. sensor)

4. Brake lamp 14. Transmission temperature sensor
(A/T fluid temp. sensor)

24. A/T power source relay

5. Brake lamp switch 15. Shift solenoid-A (Shift solenoid No.1) 25. Ignition switch

6. ECM 16. Shift solenoid-B (Shift solenoid No.2) 26. DLC

7. A/C clutch 17. Shift solenoid-C (Shift solenoid No.3) 27. Barometric pressure sensor

8. Transmission range sensor (Shift switch) 18. Shift solenoid-D (Shift solenoid No.4) 28. Solenoid power relay

9. Shift lock solenoid switch (if equipped) 19. Shift solenoid-E (Shift solenoid No.5) 29. Terminal arrangement of TCM coupler
(Viewed from harness side)

10. Shift lock solenoid (if equipped) 20. TCC solenoid (Lock-up solenoid)

C41-14

C41-21

C42-5
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7
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C44-5

9 10
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C43-1

C43-2

C43-3
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N

D

2

L

11

12
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C44-4
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12V
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IG11
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7B-8 AUTOMATIC TRANSMISSION (4 A/T)
FAIL SAFE FUNCTION

This function is provided by the safe mechanism that assures safe driveability even when the solenoid valve,
sensor or its circuit fails.
The table below shows the fail safe function for each fail condition of sensor, solenoid or its circuit.

Area Detecting condition Fail safe function
Input/Turbine 
speed sensor cir-
cuit

(DTC P0715)

Input shaft speed 
sensor signal voltage 
is too high or too low.

• When vehicle running and in shift change by automatic elec-
tronic control, gear is fixed to gear which is going to be 
selected and lock-up function is turned OFF.

• When vehicle running and in no shift change, gear is fixed to 
gear right before the trouble occurred and lock-up function is 
turned OFF.

• When vehicle is at stop after or during detecting trouble, or in 
shift change by manual operation while running, gear is fixed 
as the followings and lock-up function is turned OFF.
“P” range → P, “R” range → R, “N” range → N, 
“D” range → 3rd, “2” range → 2nd, “L” range → 1st

Output shaft speed 
sensor circuit

(DTC P0720)

Output shaft speed 
sensor signal voltage 
is too high or too low. 

Shift solenoid
(DTC P0753)
(DTC P0758)
(DTC P0763)
(DTC P0768)
(DTC P0773)

• Solenoid output 
voltage is too high 
although TCM 
orders solenoid to 
turn off.

• Solenoid output 
voltage is too low 
although TCM 
orders solenoid to 
turn on.

• When select lever is “P”, “R”, “N”, “D” or “2” range, A/T sole-
noid power relay is turned OFF and gear is fixed as follows :
“P” range → P, “R” range → R, “N” range → N, 
“D” range → 3rd

• When select lever is “2” range, gear is fixed to pre pro-
grammed gear position of several patterns as follows :
– Malfunction of No.1 solenoid  → 3rd
– Malfunction of No.2 solenoid  → 3rd
– Malfunction of No.3 solenoid  → 2nd
– Malfunction of No.4 solenoid  → 1st or 2nd
– Malfunction of No.5 solenoid  → 2nd or 3rd
– Malfunction of 2 or more solenoids → 3rd

• When select lever is “L” range, gear is fixed to pre pro-
grammed gear position of several patterns as follows :
– Malfunction of No.1 solenoid  → 3rd
– Malfunction of No.2 solenoid  → 1st 
– Malfunction of No.3 solenoid  → 2nd
– Malfunction of No.4 solenoid  → 1st or 2nd 
– Malfunction of No.5 solenoid  →1st
– Malfunction of 2 or more solenoids → 3rd

TCC circuit
(DTC P0743)

Lock-up function is turned OFF.
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A/T hardware itself
(DTC P0730)

Difference in detected 
revolution between 
input shaft speed 
sensor and output 
shaft speed sensor is 
too wide.

“P” range → P, “R” range → R, “N” range → N, 
“D”/“2”/“L” range “To be controlled as follows :
1) When detecting trouble at first, gear is selected well-suited

gear calculated with parameters of each sensor’s rev. num-
ber and gear position just when the trouble occurred. Lock-
up function is turned OFF.

2) If A/T can transmit driving force under the above condition,
gear is fixed the selected gear until ignition switch is turned
OFF.

3) If A/T can not transmit driving force under the above condi-
tion, after once vehicle stop, gear which can transmit drive
force is searched one by one until gear is found out. After
gear is found out, position of gear is held until ignition switch
is turned OFF.

Transmission 
range sensor cir-
cuit

(DTC P0705)

No shift switch signal 
is inputted or two or 
more shift switch sig-
nals are inputted at 
the same time.

• When vehicle running, shift range position is fixed to shift 
range position right before the trouble occurred until vehicle 
stop and lock-up function is turned OFF.

• When vehicle is at stop after or during detecting the trouble, 
gear is fixed as the followings and lock-up function is turned 
OFF.
– When 2 adjoining gear position signals are inputted.

“P”, “R” range → R, “R”, “N” range → R, 
“N”, “D” range → D, “D”, “2” range → D, 
“2”, “L” range → 2nd

– When 2 or more signals excepting above or no signal are 
inputted.
“P” range → P, “R” range → R, 
“N” range → N, “D”/“2”/“L” range → 3rd

Transmission tem-
perature sensor cir-
cuit

(DTC P0710)

• A/T fluid temp. sig-
nal input voltage is 
too low.

• A/T fluid temp. sig-
nal input voltage 
does not go down 
although standard 
value of engine 
rev. signal is input-
ted.

• When detecting circuit open, TCM control as fluid tempera-
ture is 100°C (212°F).

• Lock-up function is turned OFF.

Engine speed input 
circuit

(DTC P0725)

Inputted engine rev. 
signal is too low or 
too high.

• Engine rev. is processed as 4000 rpm.
• No compensation or judgement for gear shift control, for 

which engine rev. is considered, is processed.
• Lock-up function is turned OFF.

Engine coolant 
temp./Barometric 
pressure signal cir-
cuit

(DTC P1709)

No or abnormal 
engine coolant temp. 
signal is inputted

• No compensation for gear shift control, for which engine cool-
ant temp. and barometric pressure are considered, is pro-
cessed.

• Lock -up function is turned OFF.

Area Detecting condition Fail safe function
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CHANGE MECHANISM

The same select pattern shift lever is used as the floor type and
frequently used “N” and “D” ranges are made selectable freely.

Throttle position 
signal circuit

(DTC P1700)

No or abnormal throt-
tle opening signal is 
inputted

• Scheduling of automatic gear shift is performed as throttle 
valve opening is 0%.

• Control of automatic gear shift (i.e. control of oil pressure) is 
performed as throttle valve opening is 100%.

• Coast down shifting is performed when brake is applied and 
engine rev. is less than 1,500 rpm.

• Lock-up function is turned OFF.
Transmission con-
trol system electri-
cal

(DTC P0702)

Solenoid power sup-
ply relay output volt-
age is too high 
although TCM orders 
relay to turn off or 
relay output voltage is 
too low although TCM 
orders relay to turn 
on.

• When relay shorted, the gear is fixed as the followings and 
lock-up function is turned OFF.
“P” range → P, “R” range → R, “N” range → N, 
“D” range → 3rd, “2” range → 2nd, “L” range → 1st

• When relay open, power supply to all solenoids is cut and the 
gear is fixed as the followings. Lock-up function is turned 
OFF.
“P” range → P, “R” range → R, “N” range → N, 
“D”/“2”/“L” range → 3rd

Internal malfunc-
tion of TCM

(DTC P1702)

Incorrect calculations 
of checking TCM pro-
grammed data indi-
cated.

Power supply to all solenoid is cut and the gear is fixed as fol-
lows :
“P” range P, “R” range R, “N” range N, 
“D”/“2”/“L” range “3rd

Area Detecting condition Fail safe function



AUTOMATIC TRANSMISSION (4 A/T) 7B-11
AUTOMATIC GEAR SHIFT DIAGRAM

Automatic shift schedule as a result of shift control is shown below.

[For 2WD model]

Gear Shift Diagram

TCC Lock-up Diagram

Shift
Throttle opening 1→2 2→3 3→4 4→3 3→2 2→1
Full throttle 44 98 - 135 87 35
Closed throttle 13 26 43 34 9 9
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[For 4WD model]

Gear Shift Diagram

TCC Lock-up Diagram

Shift
Throttle opening 1→2 2→3 3→4 4→3 3→2 2→1
Full throttle 40 90 143 124 80 32
Closed throttle 12 24 40 31 9 9



AUTOMATIC TRANSMISSION (4 A/T) 7B-13
DIAGNOSIS
This vehicle is equipped with an electronic transmission control system, which controls the automatic shift up
and shift down timing, etc. suitably to vehicle driving conditions.
When diagnosing a trouble in the transmission including this system, follow “AUTOMATIC TRANSMISSION
DIAGNOSTIC FLOW TABLE” given below to obtain correct result smoothly.

AUTOMATIC TRANSMISSION DIAGNOSTIC FLOW TABLE

NOTE:

For the details of each step, refer to the following pages.

Step Action Yes No
1 Customer Complaint Analysis

1) Perform customer complaint analysis refer-
ring to the following page.

Was customer complaint analysis performed 
according to instruction on the following page?

Go to Step 2. Perform customer com-
plaint analysis.

2 Diagnostic Trouble Code (DTC) Check, Record 
and Clearance
1) Check for DTC referring to the following 

page.
Is there any DTC(s)?

1) Print DTC or write it
down and clear it by
referring to “DTC
CLEARANCE” in this
section.

2) Go to Step 3.

Go to Step 4.

3 Visual Inspection
1) Perform visual inspection referring to the fol-

lowing page.
Is there any faulty condition?

1) Repair or replace mal-
function part.

2) Go to Step 11.

Go to Step 5.

4 Visual Inspection
1) Perform visual inspection referring to the fol-

lowing page.
Is there any faulty condition?

Go to Step 8.

5 Trouble Symptom Confirmation
1) Confirm trouble symptom referring to the fol-

lowing page.
Is trouble symptom identified?

Go to Step 6. Go to Step 7.

6 Rechecking and Record of DTC.
1) Recheck for DTC referring to “DTC CHECK” 

in this section.
Is there any DTC(s)?

Go to Step 9. Go to Step 8.

7 Rechecking and Record of DTC.
1) Recheck for DTC referring to “DTC CHECK” 

in this section.
Is there any DTC(s)?

Go to Step 9. Go to Step 10.
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8 Automatic Transmission Basic Check and Trou-
ble Diagnosis Table
1) Check and repair according to “A/T BASIC 

CHECK” and “TROUBLE DIAGNOSIS 
TABLE” in this section.

Are check and repair complete?

Go to Step 11. 1) Check and repair
malfunction part(s).

2) Go to Step 11.

9 Troubleshooting for DTC
1) Check and repair according to applicable 

DTC Diagnostic Flow Table.
Are check and repair complete?

10 Check for Intermittent Problems
1) Check for intermittent problems referring to 

the following page.
Is there any faulty condition?

1) Repair or replace mal-
function part(s).

2) Go to Step 11.

Go to Step 11.

11 Final Confirmation Test
1) Clear DTC if any.
2) Perform final confirmation test referring to 

the following page.
Is there any problem symptom, DTC or abnor-
mal condition?

Go to Step 6. End.

Step Action Yes No
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1. CUSTOMER COMPLAINT ANALYSIS

Record details of the problem (failure, complaint) and how it occurred as described by the customer. For this
purpose, use of such a questionnaire form as shown below will facilitate collecting information to the point
required for proper analysis and diagnosis.

CUSTOMER QUESTIONNAIRE (EXAMPLE)

NOTE:

The above form is a standard sample. It should be modified according to conditions 
characteristic of each market.
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2. DIAGNOSTIC TROUBLE CODE (DTC) CHECK, RECORD AND CLEARANCE

To check DTC, refer to “DTC CHECK” in this section. When a DTC exists, it means existence of a malfunction in
the system represented by that code but whether it still exists (current) or it occurred in the past and has gone
(history) is unknown. To know it, clear this DTC once (Refer to “DTC CLEARANCE” in this section.), perform
test drive and/or “TROUBLE SYMPTOM CONFIRMATION” in this section and then check DTC again as
described in “DTC CHECK”. Attempt to diagnose the trouble based on the DTC recorded in this step only or fail-
ure to clear the DTC in this step may mislead the diagnosis or make diagnosing difficult. Even after checking the
DTC with the SUZUKI scan tool, diagnosis should be performed according to this flow chart to check TCM for
proper self-diagnosis function.

3 and 4. VISUAL INSPECTION

As a preliminary step, perform visual check of the following items that support proper function of the automatic
transmission.

5.TROUBLE SYMPTOM CONFIRMATION

Check if what the customer claimed in “CUSTOMER COMPLAINT ANALYSIS” is actually found in the vehicle
and if that symptom is found, whether it is identified as a failure. (This step should be shared with the customer
if possible.)
When the symptom is not actually found, possibility is :

• The symptom occurs under certain conditions.
----- Retry with the vehicle under different conditions.

• The trouble occurred only temporarily and normal operation has been restored.
----- Perform “DTC CHECK” and if the diagnostic trouble code is indicated, inspect according to the flow
table for that DTC.

6 and 7. RECHECKING AND RECORD OF DTC

Refer to “DTC CHECK” in this section.

INSPECTION ITEM REFERRING SECTION
• Engine oil ----- level, leakage Section 0B
• Engine coolant ----- level, leakage Section 0B
• A/T fluid ----- level, leakage, color Section 0B
• Battery ----- fluid level, corrosion of terminal
• A/T fluid hoses ----- disconnection, looseness, deterioration
• Connectors of electric wire harness ----- disconnection, friction Section 8
• Fuses ----- burning Section 8
• Parts ----- installation, bolt ----- looseness
• Parts ----- deformation
• Other parts that can be checked visually
Also add following items at engine start.
• Indicator, warning lights in combination meter ----- ON

(indicating abnormality in system) or OFF
Section 8C

• Other parts that can be checked visually



AUTOMATIC TRANSMISSION (4 A/T) 7B-17
8. AUTOMATIC TRANSMISSION BASIC CHECK AND TROUBLE DIAGNOSIS TABLE

Perform basic automatic transmission check according to the list below first. When the end of the list has been
reached, check the part of system suspected as a possible cause referring to “TROUBLE DIAGNOSIS TABLE”
and based on symptoms appearing on vehicle (symptoms obtained through steps of customer complaint analy-
sis, trouble symptom confirmation and/or A/T basic check) and repair or replace faulty parts, if any.

AUTOMATIC TRANSMISSION BASIC CHECK LIST

1) Power Supply Voltage Check
Check that the battery voltage is within 10 – 14 V at engine stop.

2) A/T Fluid Check
Check A/T fluid level and quality.

3) STALL TEST
Perform stall test. Refer to “STALL TEST” in this section for details.

4) LINE PRESSURE TEST
Perform line pressure test. Refer to “LINE PRESSURE TEST” in this section.

5) ROAD TEST
Perform road test to understand correctly the trouble area.

6) Electrical Harness and Coupler Check
Check the connection of the harness coupler. Check for the loose connection of the harness, loose connec-
tion of the terminals.

9. DIAGNOSTIC TROUBLE CODE FLOW TABLE

Based on the DTC indicated in STEP 6 and STEP 7 and referring to “DTC CHECK”, locate the cause of the
trouble, namely in a sensor, switch, wire harness, connector, actuator, TCM or other part and repair or replace
faulty parts.

10. CHECK FOR INTERMITTENT PROBLEM

Check parts where an intermittent trouble is easy to occur (e.g. wire harness, connector, etc.), referring to
“INTERMITTENT AND POOR CONNECTION” in Section 0A and related circuit of DTC recorded in Step 2.

11. FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the automatic transmission is free from any abnormal condi-
tions. If what has been repaired is related to the malfunction DTC, clear the DTC once and perform test driving
and confirm that a normal code is indicated.
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TROUBLE DIAGNOSIS TABLE 

TABLE 1 (ELECTRICAL)

NOTE:

For the inspection of throttle position sensor, refer to “TP SENSOR” in Section 6E.

Condition Possible Cause Correction

N
o

 u
p

-s
h

if
t

1st →→→→ 2nd
2nd →→→→ 3rd

• Output shaft speed sensor or its circuit faulty Inspect output shaft speed sen-
sor. 

• Shift solenoid -D (No.4) (1st →→→→ 2nd), -A 
(No.1) (1st →→→→ 3rd), -E (No.5) (2nd →→→→ 3rd), 
and/or its circuit faulty

Repair or replace.

• Throttle position sensor or its circuit faulty Inspect TP sensor.
• TCM faulty Replace TCM.

3rd →→→→ 4th • Output shaft speed sensor or its circuit faulty Inspect output shaft speed sen-
sor. 

• Shift solenoid -B (No.2), -C (No.3) or its cir-
cuit faulty

Repair or replace.

• O/D CUT switch circuit faulty Refer to “O/D OFF SWITCH” in 
this section and/or inspect its cir-
cuit.

• Throttle position sensor or its circuit faulty Inspect TP sensor.
• TCM faulty Replace TCM.

N
o

 d
o

w
n

-s
h

if
t 4th →→→→ 3rd

3rd →→→→ 2nd
2nd →→→→1st

• Shift solenoid -C (No.3) (4th →→→→ 3rd), -D 
(No.4) (2nd →→→→ 1st), -A (No.1) (3rd →→→→ 2nd), -B 
(No.2) (4th →→→→ 3rd), -E (No.5) (3rd →→→→ 2nd) or 
its circuit faulty

Repair or replace.

• Throttle position sensor or its circuit faulty Inspect TP sensor.
• TCM fault Replace TCM.

Shift point too high or 
too low

• Throttle position sensor, output shaft speed 
sensor or its circuit faulty

Inspect TP sensor and/or output 
shaft speed sensor.

Vehicle does not move • Shift solenoid -A (No.1), -C (No.3), -D (No.4) 
or its circuit faulty

Repair or replace.

Excessive slip • Shift solenoid -A (No.1) to -E (No.5) or its cir-
cuit faulty

Repair or replace.

Excessive shock at
N →→→→ D or N →→→→ R

• Shift solenoid -A (No.1), -D (No.4), -E (No.5) 
or its circuit faulty

Repair or replace.

• ISC circuit Inspect ISC circuit.
No lock-up or
No lock-up OFF

• TCC (lock-up) solenoid valve or its circuit 
faulty

Repair or replace.

• Throttle position sensor or its circuit faulty Refer to “THROTTLE POSITION 
SENSOR” in Section 6E.

• Input shaft speed and/or output shaft speed 
sensor or its circuit faulty.

Refer to “ECT SENSOR” in Sec-
tion 6E.

• Abnormal engine rev. signal or its circuit. Repair or replace.
• ECM faulty Inspect ECM.
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TABLE 2 (MECHANICAL)

Condition Possible Cause Correction
Vehicle does not move 
at any range

• Manual valve faulty Clean or replace.
• Primary regulator valve faulty Clean or replace.

N
o

 g
ea

r 
ch

an
g

e

1st ↔↔↔↔ 2nd • Shift solenoid -D (No.4) and/or -E (No.5) 
stuck 

Clean or replace.

2nd ↔↔↔↔ 3rd • Shift solenoid -A (No.1), -C (No.3) and/or fail 
valve No.1 stuck

Clean or replace.

3rd ↔↔↔↔ 4th • Shift solenoid -B (No.2), -C (No.3) and/or fail 
valve No.2 stuck

Clean or replace.

H
ar

sh
 e

n
g

ag
em

en
t

P, N →→→→ R • Front clutch accumulator faulty Clean or replace.
N →→→→ D • 1st & 2nd brake accumulator faulty Clean or replace.
1st →→→→ 2nd at D 
range or 2 range

• Front clutch accumulator faulty Clean or replace.
• Shift solenoid -D (No.4) Clean or replace.

2nd →→→→ 3rd at D 
range

• Direct clutch accumulator faulty Clean or replace.
• Shift solenoid -E (No.5) Clean or replace.

3rd →→→→ 4th at D 
range

• Overdrive brake accumulator faulty Clean or replace.
• Shift solenoid -B (No.2) Clean or replace.

All gear change • Primary regulator valve faulty Clean or replace.
Excessive slip
(low line pressure)

• Primary regulator valve faulty Clean or replace.

V
eh

ic
le

 d
o

es
 n

o
t 

m
o

ve
 a

t

1st, 2nd, 3rd and 
reverse gear

• Rear clutch faulty Repair or replace.

Reverse gear • Reverse brake faulty Repair or replace.
2nd, 3rd and 4th 
gear

• Front clutch faulty Repair or replace.

3rd and 4th gear • Direct clutch faulty Repair or replace.
1st and 2nd gear • 1st & 2nd brake faulty Repair or replace.
4th gear • Overdrive brake faulty Repair or replace.
Any forward and 
reverse gear

• Parking lock pawl faulty Repair or replace.

Shock or engine stalls 
when starting off and 
stopping

• TCC (lock-up clutch) faulty Inspect and replace as necessary.
• TCC (lock-up) solenoid faulty Clean or replace.
• Lock-up control valve faulty Clean or replace.
• Lock-up signal valve faulty Clean or replace.

N
o

 u
p

-s
h

if
t 1st →→→→ 2nd • Front clutch faulty Repair or replace.

2nd →→→→ 3rd • Direct clutch faulty Repair or replace.
3rd →→→→ 4th • Overdrive brake faulty Repair or replace.

N
o

 e
n

g
in

e
 b

ra
ki

n
g 2nd or 3rd gear • Front, rear or direct clutch or 1st & 2nd brake 

faulty
Repair or replace

L range 1st gear • Direct clutch or 1st & 2nd brake faulty Repair or replace.

No lock-up • Torque converter clutch faulty Inspect and replace as necessary.
• Lock-up control valve faulty Clean or replace.
• TCC (lock-up) solenoid faulty Clean or replace.
• Secondary regulator valve faulty Clean or replace.
• Signal valve faulty Clean or replace.
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STALL TEST

This test is to check overall performance of automatic transmis-
sion and engine by measuring stall speed at “D” and “R” ranges.
Be sure to perform this test only when transmission fluid is at nor-
mal operating temperature and its level is between FULL and
LOW marks.

1) Apply parking brake and block wheels.
2) Install tachometer.
3) Start engine with select lever shifted to “P”.
4) Depress brake pedal fully.
5) Shift select lever to “D” and depress accelerator pedal fully

while watching tachometer. Read engine rpm quickly when it
has become constant (stall speed).

6) Release accelerator pedal immediately after stall speed is
checked.

7) In the same way, check stall speed in “R” range.
8) Stall speed should be within following specification.

Stall speed 
: 2,750 – 3,150 r/min

CAUTION:

• Do not run engine at stall more than 5 seconds contin-
uously, for fluid temperature may rise excessively
high.

• After performing stall test, be sure to leave engine run-
ning at idle for longer than 30 seconds before another
stall test.

Test result Possible cause
Lower than 
standard level

• Lack of engine output
• Defective torque converter

Higher than 
standard level 
in “D” range

• Low line pressure
• Malfunctioning 1st & 2nd brake
• Malfunctioning rear clutch
• Malfunctioning stator one-way clutch

Higher than 
standard level 
in “R” range

• Low line pressure
• Malfunctioning rear clutch
• Malfunctioning reverse brake
• Malfunctioning stator one-way clutch
• Malfunctioning direct clutch
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TIME LAG TEST

This test is to check conditions of clutch, reverse brake and fluid
pressure. “Time lag” means time elapsed since select lever is
shifted with engine idling till shock is felt.

1) With chocks placed in front and behind front and rear wheels
respectively, depress brake pedal.

2) Start engine.
3) With stop watch ready, shift select lever from “N” to “D”

range and measure time from that moment till shock is felt.

4) Similarly measure time lag by shifting select lever from “N” to
“R” range.

Specification for time lag
“N” → → → → “D” : Less than 1.0 sec.
“N” →→→→ “R” : Less than 1.2 sec.

NOTE:

• Make sure that selector cable is properly adjusted.
• When repeating this test, be sure to wait at least

minute after select lever is shifted back to “N” range.
• Engine should be warmed up fully for this test.

Test result Possible cause

When “N” → “D”
time lag exceeds specification.

• Low line pressure
• Worn rear clutch
• Worn 1st & 2nd brake

When “N” → “R”
time lag exceeds specification.

• Low line pressure
• Worn rear clutch
• Worn direct clutch
• Worn reverse brake
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LINE PRESSURE TEST

Purpose of this test is to check operating conditions of each part
by measuring fluid pressure in fluid pressure line.
Line pressure test requires following conditions.

• Automatic fluid is at normal operating temperature (70 –
80°C /158 – 176°F).

• Fluid is filled to proper level (between FULL and LOW on
dipstick).

1) Apply parking brake securely and place chocks against
wheels.

2) Remove fluid pressure check hole plug bolt.
3) Attach oil pressure gauge to fluid pressure check hole in

transmission case.

Special tool
(A) : 09925-37811-001

4) Depress foot brake fully, run engine at idle and stall then check fluid pressure in “D” or “R” range.

Line pressure

CAUTION:

After attaching oil pressure gauge, check that no fluid
leakage exists.

(A)

CAUTION:

Do not continue running engine at stall speed longer than 5 seconds.

“D” range “R” range
At idle speed 7.6 – 9.2 kg/cm2 

108.1 – 130.8 psi
14.1 – 17.3 kg/cm2

200.6 – 246.0 psi
At stall speed 7.9 – 9.5 kg/cm2

112.4 – 135.0 psi
14.4 – 17.6 kg/cm2

204.8 – 250.2 psi

Test result Possible cause
Line pressure higher than stan-
dard level in each range

• Malfunctioning regulator valve 

Line pressure lower than standard 
level in each rang

• Malfunctioning regulator valve
• Defective oil pump

Line pressure lower than standard 
level only in “D” range

• Fluid leakage from “D” range pressure circuit
• Fluid leakage from 1st & 2nd brake
• Fluid leakage from rear clutch

Line pressure lower than standard 
level only in “R” range

• Fluid leakage from “R” range pressure circuit
• Fluid leakage from rear clutch
• Fluid leakage from direct clutch
• Fluid leakage from reverse brake
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ENGINE BRAKE TEST

1) While driving vehicle in 3rd gear of “D” range, shift select lever down to “2” range and check if engine brake
operates.

2) In the same way as in Step 1), check engine brake for operation when select lever is shifted down to “L”
range.

3) Engine brake should operate in above test.

“P” RANGE TEST

1) Stop vehicle on a slope, shift select lever to “P” range and at the same time apply parking brake.
2) After stopping engine, depress brake pedal and release parking brake.
3) Then, release brake pedal gradually and check that vehicle remains stationary.
4) Depress brake pedal and shift select lever to “N” range.
5) Then, release brake pedal gradually and check that vehicle moves.

WARNING:

Before test, make sure that there is no vehicle behind so as to pre-
vent rear-end collision.

Test result Possible cause
Fails to operate when shifted down to “2” 
range

• Defective shift switch
• 1st & 2nd brake defective
• Direct clutch defectiveFails to operate when shifted down to “L” 

range

WARNING:

Before test, check to make sure no one is around vehicle or
down on a slope and keep watchful for safety during test.

Test result Possible cause
Vehicle moves at “P” range or 
remains stationary at “N” range

Defective parking lock pawl or 
spring
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ELECTRONIC CONTROL SYSTEM DIAGNO-
SIS
TCM has on-board diagnostic system (a system self-diagnosis
function). Investigate where the trouble is by referring to “DIAG-
NOSTIC FLOW TABLE” and “DTC TABLE” in this section.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DTC]

• For vehicle equipped with immobilizer indicator lamp (2)
(which comes on when turning on ignition switch leaving
engine OFF), malfunction indicator lamp (MIL) (1) comes on
when TCM detects malfunction of automatic transmission
system.

• For vehicle equipped without immobilizer indicator lamp (2),
malfunction indicator lamp (MIL) (1) does not come on
although TCM detects malfunction of automatic transmission
system.

• Don’t disconnect couplers from TCM, battery cable from bat-
tery, TCM ground wire harness from engine or main fuse
before checking DTC stored in TCM memory.
Such disconnection will clear memorized information in TCM
memory.

• Using SUZUKI scan tool (Tech-1) (4), diagnostic trouble
code (DTC) stored in TCM memory can be checked and
cleared as well.
Before its use, be sure to read Operator’s (instruction) Man-
ual supplied with it carefully to have good understanding of
its functions and usage.

• Not using scan tool, the DTC stored in TCM memory also
can be checked and cleared.
DTC stored in the TCM memory is outputted by flashing of
“O/D OFF” lamp (3) with diagnosis switch terminal of monitor
connector No.2 (5) grounded.
If no DTC is stored in TCM memory, DTC No.12 is outputted
repeatedly.
If one or more DTCs are stored in TCM memory, they are
outputted starting from smallest code number in increasing
order.
After all DTCs are outputted, all DTCs are outputted repeat-
edly.

• Be sure to read “PRECAUTIONS FOR ELECTRICAL CIR-
CUIT SERVICE” in Section 0A before inspection and
observe what is written there.

• When replacing TCM with used one, all learned contents
which are stored in TCM memory should be erased after the
replacement referring to “LEARNING CONTROL INITIAL-
IZATION” in this section. 
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[INTERMITTENT TROUBLES] and [NOTES ON SYSTEM CIR-
CUIT INSPECTION]
Refer to Section 0A.

DTC CHECK

[Check DTC with SUZUKI scan tool]

1) Turn ignition switch OFF.
2) After setting cartridge, connect SUZUKI scan tool to data link

connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

Special tool
(A) : 09931-76011 (SUZUKI scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch ON.
4) Read DTC according to instructions displayed on SUZUKI

scan tool and print it or write it down. Refer to SUZUKI scan
tool operator’s manual for further details.

5) After completing the check, turn ignition switch OFF and dis-
connect SUZUKI scan tool from data link connector (DLC)
(1).

[Check DTC without SUZUKI scan tool]

1) Turn ignition switch ON and make sure that O/D OFF lamp is
OFF in combination meter (O/D off switch OFF).

2) Turn ignition switch OFF.

3) Pull out clip (3) and remove glove box (2) from instrument
panel (1).
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4) Using service wire, ground diagnosis switch terminal (2) of
monitor connector No.2 (1).

5) Turn ignition switch ON.
6) Read DTC from flashing pattern of O/D OFF lamp.
7) After completing the DTC check, turn ignition switch OFF

and disconnect service wire from monitor connector No.2
(1).

3. Ground terminal

1

2

3
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DTC CLEARANCE

[Clear DTC with SUZUKI scan tool]

1) Turn ignition switch OFF.
2) After setting cartridge to scan tool, connect it to data link

connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

Special tool
(A) : 09931-76011 (SUZUKI scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch ON.
4) Erase DTC according to instructions displayed on scan tool.

Refer to SUZUKI scan tool operator’s manual for further
details.

5) After completing the clearance, turn ignition switch OFF and
disconnect scan tool from data link connector (DLC) (1).

[Clear DTC without SUZUKI scan tool]

1) Turn ignition switch ON.
2) Using service wire, ground diagnosis switch terminal (2) of

monitor connector No.2 (1) five times within 10 seconds.
3) Perform “DTC check” and confirm that only DTC12 (normal

DTC) is displayed. If not, repeat step 1) and 2) and check
again.

3. Ground terminal

1

2

3
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DTC TABLE

DTC NO.

“O/D OFF” Lamp 
Flashing Pattern of DTC

(Not using scan tool)
DETECTING ITEMS

MIL

Using 
scan tool

Not using 
scan tool

Vehicle 
equipped 
with
immobi-
lizer indi-
cator lamp

Vehicle 
equipped 
without 
immobi-
lizer indi-
cator lamp

– 12 Normal – –

P0715 14
Input/Turbine speed sensor circuit 
malfunction

1 driving 
cycle

Not
applicable

P0730 18 Incorrect gear ratio
2 driving 
cycles

Not
applicable

P0753

21

Shift solenoid-A (No.1) electrical
1 driving 
cycle

Not
applicable

22

P0758

23

Shift solenoid-B (No.2) electrical
1 driving 
cycle

Not
applicable

24

P0763 43 Shift solenoid-C (No.3) electrical
1 driving 
cycle

Not
applicable

P0768 45 Shift solenoid-D (No.4) electrical
1 driving 
cycle

Not
applicable

P0773 48 Shift solenoid-E (No.5) electrical
1 driving 
cycle

Not
applicable

P0743

25
Torque converter clutch (lock-up) 
system electrical

1 driving 
cycle

Not
applicable

26
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P0741 29
Torque converter clutch (lock-up) 
solenoid performance or stuck off

2 driving 
cycles

Not
applicable

P0720 31
Output shaft speed sensor circuit 
malfunction

1 driving 
cycle

Not
applicable

P1700

32
Throttle position signal input mal-
function

1 driving 
cycle

Not
applicable

33

P0705 34
Transmission range sensor circuit 
malfunction

1 driving 
cycle

Not
applicable

P0725 35
Engine speed input circuit malfunc-
tion

2 driving 
cycles

Not
applicable

P0710

36
Transmission temperature sensor 
circuit malfunction

2 driving 
cycles

Not
applicable

38

P1709 51
Engine coolant temperature signal 
circuit

1 driving 
cycle

Not
applicable

P0702
52

Transmission control system elec-
trical

1 driving 
cycle

Not
applicable

P1702 Internal malfunction of TCM

DTC NO.

“O/D OFF” Lamp 
Flashing Pattern of DTC

(Not using scan tool)
DETECTING ITEMS

MIL

Using 
scan tool

Not using 
scan tool

Vehicle 
equipped 
with
immobi-
lizer indi-
cator lamp

Vehicle 
equipped 
without 
immobi-
lizer indi-
cator lamp
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TCM POWER AND GROUND CIRCUIT CHECK

1. Battery 4. Circuit fuse (IG) 7. TCM

2. Main fuse 5. Ground

3. Ignition switch 6. A/T relay

DTC DETECTING CONDITION
• Automatic transmission doesn’t shift to 1st gear at vehicle start in “D” range.

Step Action Yes No
1 Check voltage between terminal “C44-2” of 

TCM coupler and body ground with ignition 
switch ON.
Is it 10 – 14 V?

Go to Step 2. YEL/BLK wire open or 
faulty
A/T relay.

2 Check voltage between terminal “C44-15” of 
TCM coupler and body ground with ignition 
switch ON.
Is it about 0 V?

Poor “C44-2” or “C44-15” 
connection. 
If all above are OK, 
replace known-good TCM 
and recheck.

“BLK” wire open.
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DTC P0715 (DTC NO.14) INPUT/TURBINE SPEED SENSOR CIRCUIT MALFUNCTION

1. Input shaft speed sensor 2. TCM coupler (viewed from harness side) 3. TCM

DTC DETECTING CONDITION
• Input shaft speed sensor signal voltage too high or too low.

Step Action Yes No
1 Was “AUTOMATIC TRANSMISSION DIAGNOSTIC 

FLOW TABLE” performed?
Go to Step 2. Go to “AUTOMATIC 

TRANSMISSION DIAG-
NOSTIC FLOW TABLE”.

2 1) Turn ignition switch OFF and disconnect output shaft 
speed sensor – input shaft speed sensor coupler.

2) Measure resistance between terminals of the discon-
nected sensor side coupler.

Is it 160–200 Ω?
(See figure.)

Go to Step 3. Replace input shaft speed 
sensor.

3 1) Connect output shaft speed sensor - input shaft 
speed sensor coupler then disconnect TCM couplers.

2) Measure resistance between terminal “C43-7” and 
“C43-15” of disconnected harness side coupler.

Is it 160–200 Ω?

Go to Step 4. “BLU/YEL” or “RED/WHT” 
wire open or shorted each 
other.

4 1) Turn ignition switch OFF and connect input shaft 
speed sensor coupler then disconnect TCM couplers.

2) Measure resistance between terminal “C43-7” (of dis-
connected harness side coupler) and body ground 
then terminal “C43-15” (of disconnected harness side 
coupler) and body ground.

Are they about 0 Ω?
(See figure.)

Short in 
between “BLU/
YEL” wire and 
ground or “RED/
WHT” wire and 
ground.

Poor connection of termi-
nal “C43-7” or “C43-15” of 
TCM.
If all the above are in 
good condition, substitute 
a known-good TCM and 
recheck.
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Figure for Step 2

Figure for Step 4

1. Output shaft speed sensor - Input shaft speed sensor coupler

2. Input shaft speed sensor terminal
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DTC P0730 (DTC NO. 18) INCORRECT GEAR RATIO

1. Input shaft speed sensor 4. Shield wire

2. Output shaft speed sensor 5. TCM coupler (viewed from harness side)

3. TCM

DTC DETECTING CONDITION
• Difference in detected revolution between input shaft speed sensor and output shaft speed sensor too wide.

Step Action Yes No
1 Check if DTC P0730 (DTC No.18) dis-

played with DTC P0715 (DTC No.14) or 
DTC P0720 (DTC No.31).
Is DTC P0730 (DTC No.18) displayed 
with DTC P0715 (DTC No.14) or DTC 
P0720 (DTC No.31)?
(See figure.)

Inspect according to DTC P0715 
(DTC No.14) or DTC P0720 
(DTC No.31) flow table first.

Go to Step 2.

2 1) Turn ignition switch OFF and discon-
nect TCM couplers.

2) Measure resistance between terminal 
“C43-13” of the disconnected harness 
side coupler and body ground.

Is it about 0 Ω?
(See figure.)

Short in between shield portion 
or “BLK” wire and ground.

Go to Step 3.
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Figure for Step 1

Figure for Step 2

Figure for Step 3

3 Check input shaft speed sensor and out-
put shaft speed sensor referring to each 
item in this section.
Are they OK?
(See figure.)

• Broken wire in shield portion 
or broken “BLK” wire, or 
shorted to power source cir-
cuit.

• Malfunction of A/T itself (over 
revolving of C0 clutch drum by 
departing of C0 clutch drum 
snap ring, clutch slipping, etc.)

If all the above are in good con-
dition, substitute a known-good 
TCM and recheck.

Inspect and replace 
referring to each item in 
this section.

Step Action Yes No

1. Output shaft speed sensor

2. Input shaft speed sensor
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DTC P0753 (DTC NO.21/22) SHIFT SOLENOID-A (NO.1) ELECTRICAL

DTC P0758 (DTC NO.23/24) SHIFT SOLENOID-B (NO.2) ELECTRICAL

DTC P0743 (DTC NO.25/26) TCC (LOCK-UP CLUTCH) SYSTEM ELECTRICAL

1. Shift solenoid-A (No.1) 4. TCM

2. Shift solenoid-B (No.2) 5. TCM coupler (viewed from harness side)

3. TCC (lock-up) solenoid

DTC DETECTING CONDITION
• Solenoid output voltage too high although TCM orders solenoid to turn OFF.
• Solenoid output voltage too low although TCM orders solenoid to turn ON.

Step Action Yes No
1 1) Turn ignition switch OFF and disconnect 

solenoid coupler.
2) Measure the resistance between each sole-

noid terminal of the solenoid side coupler 
and transmission ground.

Is it 11 – 15 Ω?
(See figure.)

Go to Step 2. • Solenoid lead wire 
open or shorted to 
ground.

• Malfunction of solenoid.

2 Is DTC No.22, 24 or 26? Go to Step 4. Go to Step 3.
3 Is DTC No.21, 23 or 25? Go to Step 6. Go to Step 5.

(When DTC is P0753, 
P0758 or P0743.)

4 1) Disconnect TCM couplers.
2) Measure the resistance between terminal 

“C44-10”, “C44-23” or “C44-22” of the dis-
connected harness side TCM coupler and 
body ground.

Is it about 0 Ω?
(See figure.)

“WHT/RED”, “WHT/BLU”   
or “BRN/YEL” wire 
shorted to ground.

Substitute a known-good 
TCM and recheck.
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Figure for Step 1

Figure for Step 4, 5, 6, 7

5 1) Disconnect TCM couplers.
2) Measure the resistance between terminal 

“C44-10”, “C44-23” or “C44-22” of the dis-
connected harness side TCM coupler and 
body ground.

Is it about 0 Ω?
(See figure.)

“WHT/RED”, “WHT/BLU”,   
or “BRN/YEL” wire 
shorted to ground.

Go to Step 6.

6 1) Connect solenoid coupler then disconnect 
TCM couplers.

2) Measure the resistance between each sole-
noid terminal of the disconnected harness 
side TCM coupler and body ground.

Is it 10.5 – 15.5 Ω?

Go to Step 7. “WHT/RED”, “WHT/BLU” 
or “BRN/YEL” wire open 
or poor connection of shift 
solenoid coupler.

7 Turn ignition switch ON then measure voltage 
between terminal “C44-10”, “C44-23” or “C44-
22” of the disconnected harness side TCM cou-
pler and body ground.
Is it about 0 V?

Poor connection at termi-
nal “C44-10”, “C44-23” or 
“C44-22” of TCM.
If all the above are in 
good condition, substitute 
a known-good TCM and 
recheck.

“WHT/RED”, “WHT/BLU” 
or “BRN/YEL” wire or shift 
solenoid lead wire shorted 
to power source circuit.

Step Action Yes No

Solenoid TCM Terminal Number
Lead Wire Color

(between TCM and solenoid coupler)
Shift solenoid -A (No.1) C44-10 WHT/RED
Shift solenoid -B (No.2) C44-23 WHT/BLU

TCC solenoid (Lock-up solenoid) C44-22 BRN/YEL

1. Shift solenoid -A (No.1) terminal

2. Shift solenoid -B (No.2) terminal

3. TCC (Lock-up) solenoid terminal

4. Solenoid coupler

5. Transmission range sensor (Shift switch)

1. “C44-10” terminal

2. “C44-23” terminal

3. “C44-22” terminal

4. TCM couples
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DTC P0741 (DTC NO.29) TCC (LOCK-UP) SOLENOID PERFORMANCE OR STUCK OFF

Step Action Yes No
1 Was “AUTOMATIC TRANSMISSION DIAG-

NOSTIC FLOW TABLE” performed?
Go to Step 2. Go to “AUTOMATIC 

TRANSMISSION DIAG-
NOSTIC FLOW TABLE”.

2 Check TCC (lock-up) solenoid referring to 
“SHIFT SOLENOID VALVES” in this section.
Is it in good condition?

Go to Step 3. Replace TCC (lock-up) 
solenoid.

3 Check valve body for fluid passage clog, or 
lock-up control valve, secondary regulator valve 
or signal valve stuck, referring to “TRANSMIS-
SION UNIT REPAIR OVERHAUL” in this sec-
tion.
Are they in good condition?

Go to Step 4. Faulty valve body.

4 Substitute a known-good torque converter and 
recheck.
Is it OK?

Torque converter mal-
function.

Overhaul and repair auto-
matic transmission.

DTC DETECTING CONDITION
• Difference between turbine rev. and engine rev. too close even though TCM ordered to turn OFF lock-up.
• Difference between turbine rev. and engine rev. too wide even though TCM ordered to turn ON lock-up.
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DTC P0720 (DTC NO. 31) OUTPUT SHAFT SPEED SENSOR CIRCUIT MALFUNCTION

1. Output shaft speed sensor (A/T VSS) 4. TCM

2. Coupler 5. TCM coupler (viewed from harness side)

3. Shield wire

DTC DETECTING CONDITION
• Output shaft speed sensor signal voltage too high or too low.

Step Action Yes No
1 1) Turn ignition switch OFF and disconnect 

output shaft speed sensor – input shaft 
speed sensor coupler. (See figure.)

2) Measure the resistance between terminals 
of disconnected sensor side coupler.

Is it 160 – 200 Ω?
(See figure.)

Go to Step 2. Replace output shaft 
speed sensor.

2 1) Connect output shaft speed sensor coupler 
then disconnect TCM couplers.

2) Measure resistance between terminal “C43-
6” and “C43-14” of disconnected harness 
side coupler.

Is it 160 – 200  Ω?
(See figure.)

Go to Step 3. “WHT” or “BLK” wire open 
or shorted each other.
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Figure for Step 1, 2

Figure for Step 2, 3

3 1) Turn ignition switch OFF and disconnect 
output shaft speed sensor – input shaft 
speed sensor coupler. (See figure.)

2) Measure resistance between terminal “3” 
(of disconnected sensor side coupler) and 
body ground then terminal “4” (of discon-
nected sensor side coupler) and body 
ground.

Is it about 0  Ω?
(See figure.)

Replace output shaft 
speed sensor.

Go to Step 4.

4 1) Turn ignition switch OFF and connect out-
put shaft speed sensor coupler then discon-
nect TCM couplers.

2) Measure resistance between terminal “C43-
6” (of disconnected harness side coupler) 
and body ground then terminal “C43-14” (of 
disconnected harness side coupler) and 
body ground.

Is it about 0 Ω?
(See figure.)

“WHT” or “BLK” wire 
shorted to ground.

Go to Step 5.

5 Measure resistance between terminal “C43-6” 
and “C43-13” (of disconnected harness side 
coupler) then terminal “C43-14” and “C43-13” 
(of disconnected harness side coupler).
Is it about 0 Ω?
(See figure.)

“WHT” wire or “BLK” wire 
shorted to shield portion.

Poor connection of termi-
nal “C43-6” or “C43-14” of 
the TCM.
If all the above are in 
good condition, substitute 
a known-good TCM and 
recheck.

Step Action Yes No

1. Output shaft speed sensor

2. Input shaft speed sensor coupler

1. Terminal “3”

2. Terminal “4” 
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Figure for Step 2, 5

Figure for Step 4

1. “C43-14” terminal

2. “C43-6” terminal

3. “C43-13” terminal 

4. TCM coupler

1. “C43-14” terminal

2. “C43-6” terminal

3. TCM coupler
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DTC P1700 (DTC NO.32/33) THROTTLE POSITION SIGNAL INPUT MALFUNCTION

1. Throttle position (TP) sensor 4. TCM coupler (viewed from harness side)

2. ECM 5. ECM coupler (viewed from harness side)

3. TCM

DTC DETECTING CONDITION
• NO or abnormal throttle opening signal inputted.

Step Action Yes No
1 Check DTC of “ENGINE DIAGNOSIS” referring 

to Section 6.
Is there DTC related to throttle position sensor 
detected?

Inspect and repair refer-
ring to DTC flow table of 
“ENGINE DIAGNOSIS” in 
Section 6.

Go to Step 2.

2 Is DTC No.33? Go to Step 4. Go to Step 3.
3 Is DTC No.32? Go to Step 5. Go to Step 5.

(When DTC is P1700.)
4 1) Turn ignition switch OFF and disconnect 

ECM couplers.
2) Turn ignition switch ON and check voltage 

between terminal “C41-21” of disconnected 
harness side ECM coupler and body 
ground.

Is it 10 – 14 V?

Poor connection of termi-
nal “C41-21” of ECM cou-
pler.
If connection is OK, sub-
stitute a known-good 
ECM and recheck.

“PPL” wire open or poor 
connection of terminal 
“C43-8” of TCM coupler.
If wire and connection are 
OK, substitute a known-
good TCM and recheck.
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5 1) Turn ignition switch OFF and disconnect 
ECM couplers.

2) Turn ignition switch ON and check voltage 
between terminal “C41-21” of disconnected 
harness side ECM coupler and body 
ground.

Is it 10 – 14 V?

Go to Step 7. Substitute a known-good 
TCM and recheck.

6 1) Check for proper connection of terminal 
“C41-21” of ECM coupler.

2) If OK, turn ignition switch OFF and discon-
nect ECM couplers.

3) Turn ignition switch ON and check voltage 
between terminal “C41-21” of disconnected 
harness side ECM coupler and body 
ground.

Is it 10 – 14 V?

Go to Step 7. “PPL” wire open or poor 
connection of terminal 
“C43-8” of TCM coupler.
If wire and connection are 
OK, substitute a known-
good TCM and recheck.

7 1) Turn ignition switch OFF and disconnect 
TCM couplers.

2) Check resistance between terminal “C43-8” 
of disconnected harness side TCM coupler 
and body ground.

Is it infinity?

Intermittent trouble or 
faulty ECM.
Check for intermittent 
referring to “INTERMIT-
TENT AND POOR CON-
NECTION” in Section 0A.
If no trouble found, substi-
tute a known-good ECM 
and recheck.

“PPL” wire shorted to 
ground.

Step Action Yes No
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DTC P0705 (DTC NO.34) TRANSMISSION RANGE SENSOR (SWITCH) CIRCUIT MALFUNC-
TION

1. Transmission range sensor (shift switch) 3. TCM coupler (viewed from harness side)

2. TCM 4. Power source

DTC DETECTING CONDITION
• No shift switch signal inputted or two or more shift switch signals inputted at the same time.

Step Action Yes No
1 1) Turn ignition switch OFF, disconnect TCM 

coupler.
2) Turn ignition switch ON, check voltage 

between terminal “C43-1” and “C44-15” of 
disconnected harness side TCM coupler.

Is it 10 – 14 V at “P” range and 0 V at the other 
range?

Go to Step 2. Go to Step 7.

2 While ignition switch ON, check voltage 
between terminal “C43-2” and “C44-15” of dis-
connected harness side TCM coupler.
Is it 10 – 14 V at “R” range and 0 V at the other 
range?

Go to Step 3. Go to Step 7.

3 While ignition switch ON, check voltage 
between terminal “C43-3” and “C44-15” of dis-
connected harness side TCM coupler.
Is it 10 – 14 V at “N” range and 0 V at the other 
range?

Go to Step 4. Go to Step 7.

4 While ignition switch ON, check voltage 
between terminal “C43-9” and “C44-15” of dis-
connected harness side TCM coupler.
Is it 10 – 14 V at “D” range and 0 V at the other 
range?

Go to Step 5. Go to Step 7.
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5 While ignition switch ON, check voltage 
between terminal “C43-10” and “C44-15” of dis-
connected harness side TCM coupler.
Is it 10 – 14 V at “2” range and 0 V at the other 
range?

Go to Step 6. Go to Step 7.

6 While ignition switch ON, check voltage 
between terminal “C43-11” and “C44-15” of dis-
connected harness side TCM coupler.
Is it 10 – 14 V at “L” range and 0 V at the other 
range?

Intermittent trouble or 
faulty TCM.
Check for intermittent 
trouble referring to 
“INTERMITTENT AND 
POOR CONNECTION” 
in Section 0B.

Go to Step 7.

7 Check transmission range sensor referring in 
this section.
Is it OK?

Transmission range sen-
sor wire shorted.
If wire harnesses are OK, 
substitute a known-good 
TCM and recheck.

Replace transmission 
range sensor.

Step Action Yes No
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DTC P0725 (DTC NO.35) ENGINE SPEED INPUT CIRCUIT MALFUNCTION

1. ECM 3. TCM coupler (viewed from harness side)

2. TCM 4. ECM coupler (viewed from harness side)

DTC DETECTING CONDITION
• Inputted engine rev. signal too low or too high.

Step Action Yes No
1 Check DTC of “ENGINE DIAGNOSIS” referring 

to Section 6.
Is there DTC related to engine speed sensor?

Inspect and repair refer-
ring to DTC flow table of 
“ENGINE DIAGNOSIS” in 
Section 6.

Go to Step 2.

2 1) Turn ignition switch OFF and disconnect 
ECM or TCM couplers.

2) Measure resistance between terminal “G02-
16” and “C43-5” of disconnected harness 
side coupler.

Is it about 0 Ω?

Go to Step 3. “BRN” wire open.

3 Measure resistance between terminal “C43-5” 
of disconnected harness side coupler and body 
ground.
Is it infinity?

Go to Step 4. “BRN” wire shorted to 
ground
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4 1) Turn ignition switch OFF and connect ECM 
couplers.

2) Turn ignition switch ON and measure volt-
age between terminal “C43-5” of discon-
nected harness side TCM coupler and body 
ground.

Is it 10 – 14 V?

Intermittent trouble or 
faulty ECM or TCM.
Check for intermittent 
referring to “INTERMIT-
TENT AND POOR CON-
NECTION” in Section 0A.
If no trouble found, substi-
tute a known-good ECM 
or TCM and recheck.

“BRN” wire is shorted to 
power circuit or faulty 
ECM.
If “BRN” wire is OK, sub-
stitute a known-good 
ECM and recheck.

Step Action Yes No
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DTC P0710 (DTC No.36/38) TRANSMISSION TEMPERATURE SENSOR CIRCUIT MALFUNC-
TION

1. Transmission temperature sensor 3. TCM

2. Coupler 4. TCM coupler (viewed from harness side)

DTC DETECTING CONDITION
• A/T fluid temperature signal input voltage too low.
• A/T fluid temperature signal input voltage does not go down although standard value of engine rev. signal 

input.

Step Action Yes No
1 1) Turn ignition switch OFF and disconnect 

sensor wire harness coupler.
2) Measure resistance between “BLU/RED” 

wire and “GRY/RED” wire terminal of sen-
sor side coupler.

Is it infinity or 0 Ω?

Faulty transmission tem-
perature sensor.
Replace transmission 
temperature sensor.

Go to Step 2.

2 Is DTC No.36? Go to Step 4. Go to Step 3.
3 Is DTC No.38? Go to Step 5. Go to Step 6.

(When DTC is P0710.)
4 1) Turn ignition switch OFF and connect sen-

sor wire harness coupler.
2) Disconnect TCM couplers.
3) Measure the resistance between terminal 

“C44-3” and “C44-16” of disconnected har-
ness side coupler.

Is it about 0 Ω?

“BLU/RED” and “GRY/
RED” wire shorted each 
other.

Substitute a known-good 
TCM and recheck.
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Figure for Step 7

5 1) Turn ignition switch OFF and connect sen-
sor wire harness coupler.

2) Disconnect TCM couplers.
3) Measure the resistance between terminal 

“C44-3” and “C44-16” of disconnected har-
ness side coupler.

Is it infinity?

“BLU/RED” or “GRY/
RED” wire open or poor 
connection of solenoid 
wire harness coupler.

Go to Step 7.

6 1) Turn ignition switch OFF and connect sen-
sor wire harness coupler.

2) Disconnect TCM couplers.
3) Measure the resistance between terminal 

“C44-3” and “C44-16” of disconnected har-
ness side coupler.

Is it about 0 Ω or infinity?

“BLU/REDl” or “GRY/
RED” wire open, shorted 
each other or poor con-
nection of solenoid wire 
harness coupler.

Go to Step 7.

7 1) Turn ignition switch OFF and connect TCM 
couplers.

2) Disconnect solenoid wire harness coupler.
3) Turn ignition switch ON then measure volt-

age between “BLU/RED” wire terminal of 
disconnected harness side coupler and 
engine ground. (See figure.)

Is it 4 – 6 V?

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “INTERMIT-
TENT AND POOR CON-
NECTION” in Section 0A.
If no trouble found, substi-
tute a known-good TCM 
and recheck.

“BLU/RED” wire shorted 
to power circuit or poor 
connection of terminal 
“C44-3”.
If wire and connection are 
OK, substitute a known-
good TCM.

Step Action Yes No

1. BLU/RED wire terminal
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DTC P0763 (DTC NO.43) SHIFT SOLENOID-C (NO.3) ELECTRICAL

DTC P0768 (DTC NO.45) SHIFT SOLENOID-B (NO.4) ELECTRICAL

DTC P0773 (DTC NO.48) SHIFT SOLENOID-E (NO.5) ELECTRICAL

1. Dropping resistor 4. Shift solenoid-D (No.4) 7. TCM coupler (viewed from harness side)

2. solenoid coupler 5. Shift solenoid-E (No.5)

3. Shift solenoid-C (No.3) 6. TCM

12V

C44-24

C44-13

C44-12

C44-11

C44-25

C44-26

C44-15

1

6

2
3

4

5

BRN/WHTGRY/BLU

RED/BLU

BLU/ORN

BRN

BLK/YEL

BRN/WHT

BLK/YEL

BRN

BLK

RED

YEL

BRN

7

DTC DETECTING CONDITION
• Solenoid output voltage too high or too low differently from TCM order.

Step Action Yes No
1 1) Turn ignition switch OFF and disconnect sole-

noid coupler.
2) Measure resistance between terminal of sole-

noid coupler and transmission ground. (See 
figure.)

Is it 2.5 – 3.5 Ω?

Go to Step 2. • Solenoid lead wire open or 
shorted to ground.

• Malfunction of solenoid 
valve.

2 1) Disconnect TCM couplers.
2) Measure resistance between terminal of dis-

connected body side solenoid coupler and 
terminal “C44-11”, “C44-12” or “C44-13” of 
disconnected harness side TCM coupler. 
(See chart.)

Is it 6.5 – 8.5 Ω?

Go to Step 3. Inspect dropping resister refer-
ring to “DROPPING RESIS-
TOR” in this section.
If OK, circuit between TCM 
and dropping resister or drop-
ping resister and solenoid cou-
pler open.

3 Check continuity between terminal “C44-24”, 
“C44-25” or “C44-26” of disconnected TCM cou-
pler and terminal of disconnected body side sole-
noid coupler. (See chart.)
Is there continuity?

Go to Step 4. Circuit between TCM and sole-
noid coupler open.
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Chart for Step 2

Chart for Step 3

Chart for Step 5

Figure for Step 1 and 5

4 Check continuity between terminal of discon-
nected body side solenoid coupler and transmis-
sion ground with TCM, dropping resister and 
solenoid couplers disconnected.
Is there continuity?

Circuit between 
TCM and transmis-
sion shorted to 
ground.

Go to Step 5.

5 Check continuity between terminal of discon-
nected body side dropping resistor coupler and 
transmission ground. (See chart.)
Is there continuity?

Circuit between 
TCM and dropping 
resister is shorted 
to ground.

Intermittent trouble or faulty 
TCM.
Check for intermittent referring 
to “INTERMITTENT AND 
POOR CONNECTION” in Sec-
tion 0A. If no trouble found, 
substitute a known-good TCM 
and recheck.

Solenoid TCM terminal No.
Solenoid coupler lead wire color

(body side)
C (No.3) C44-11 BRN 
D (No.4) C44-12 BLK/YEL
E (No.5) C44-13 BRN/WHT

Solenoid TCM terminal No.
Solenoid coupler lead wire color

(body side)
C (No.3) C44-24 BRN 
D (No.4) C44-25 BLK/YEL
E (No.5) C44-26 BRN/WHT

Solenoid TCM terminal No.
Dropping resistor lead wire color

(body side)
C (No.3) C44-11 GRY/BLU
D (No.4) C44-12 RED/BLU
E (No.5) C44-13 BLU/ORN

1. Solenoid coupler

2. Terminal for shift solenoid-C (No.3)

3. Terminal for shift solenoid-D (No.4)

4. Terminal for shift solenoid-E (No.5)

5. Transmission range sensor (Shift switch)

6. Dropping resistor terminal for shift solenoid-C (No.3)

7. Dropping resistor terminal for shift solenoid-D (No.4)

8. Dropping resistor terminal for shift solenoid-E (No.5)

9. Dropping resistor coupler

Step Action Yes No
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DTC P1709 (DTC NO.51) ENGINE COOLANT TEMPERATURE/BAROMETRIC PRESSURE 
SIGNAL CIRCUIT

1. ECM 3. TCM coupler (viewed from harness side)

2. TCM 4. ECM coupler (viewed from harness side)

DTC DETECTING CONDITION
• Engine coolant temperature/barometric pressure signal voltage too low although A/T fluid temperature is 

normal operating temperature and engine rev. is standard.

Step Action Yes No
1 Check DTC referring to “ENGINE DIAGNOSIS” 

in Section 6.
Is any DTC detected?

Inspect and repair refer-
ring to DTC flow table in 
Section 6.

Go to Step 2.

2 1) Turn ignition switch OFF and disconnect 
TCM and ECM couplers.

2) Measure resistance between terminal “C44-
18” of disconnected harness side TCM cou-
pler and body ground.

Is it infinity?

Go to Step 3. “WHT/BLK” wire shorted 
to ground.

3 1) Turn ignition switch OFF and connect TCM 
couplers.

2) Turn ignition switch ON and check voltage 
between terminal “C44-18” and body 
ground.

Is it 0V?

Substitute a known-good 
TCM and recheck.

Substitute a know-good 
ECM and recheck.
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DTC P0702/P1702 (DTC No.52)TRANSMISSION CONTROL SYSTEM ELECTRICAL OR 
INTERNAL MALFUNCTION OF TCM

1. TCM 3. A/T relay

2. Ignition switch 4. TCM coupler (viewed from harness side)

DTC DETECTING CONDITION
• Relay output voltage too high although TCM orders the relay to turn OFF or relay output voltage too low 

although TCM orders the relay to turn on.
• Incorrect calculations of checking TCM programmed data indicated.

Step Action Yes No
1 1) Turn ignition switch ON.

2) Erase all DTCs referring to “HOW TO 
CLEAR DTC” in this section.

3) Turn ignition switch OFF.
4) Turn ignition switch ON once again and 

check for any DTC.
Is it DTC P1702 (DTC No.52) or P0702 (DTC 
No.52)?

Replace TCM. Could be a temporary 
malfunction of the TCM.
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INSPECTION OF TCM AND ITS CIRCUITS

TCM and its circuits can be checked at TCM wiring couplers by
measuring voltage and resistance.

INSPECTION

1) Remove TCM from vehicle referring to “TRANSMISSION
CONTROL MODULE” in this section.

2) Connect TCM couplers to TCM.
3) Check voltage at each terminal of couplers connected.

CAUTION:

TCM cannot be checked by itself, it is strictly prohibited
to connect voltmeter or ohmmeter to TCM with coupler
disconnected from it.

NOTE:

As each terminal voltage is affected by the battery volt-
age, confirm that it is 11 V or more when ignition switch
is ON.

1. TCM 3. Body ground

2. Couplers

TERMINAL CIRCUIT
STAN-
DARD

VOLTAGE
CONDITION

C43

1 Transmission range “P” switch
10 – 14 V IG switch ON, selector lever at “P” range

0 – 1 V IG switch ON, selector lever other than “P” range

2 Transmission range “R” switch
10 – 14 V IG switch ON, selector lever at “R” range

0 – 1 V IG switch ON, selector lever other than “R” range

3 Transmission range “N” switch
10 – 14 V IG switch ON, selector lever at “N” range

0 – 1 V IG switch ON, selector lever other than “N” range

4 Diagnosis switch 10 – 14 V
IG switch ON, diagnosis switch terminal not 
grounded

5 Engine speed signal 0 – 1 V IG switch ON, leaving engine OFF
6 Output shaft speed sensor(+) – –
7 Input shaft speed sensor(+) – –
8 throttle opening signal – –

9 Transmission range “D” switch
10 – 14 V IG switch ON, selector lever at “D” range

0 – 1 V IG switch ON, selector lever other than “D” range

10 Transmission range “2” switch
10 – 14 V IG switch ON, selector lever at “2” range

0 – 1 V IG switch ON, selector lever other than “2” range

11 Transmission range “L” switch
10 – 14 V IG switch ON, selector lever at “L” range

0 – 1 V IG switch ON, selector lever other than “L” range
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C43

12
Serial data link (SUZUKI scan 
tool)

10 – 14 V IG switch ON

13
Output shaft speed sensor 
shield

– –

14 Output shaft speed sensor(–) – –
15 Input shaft speed sensor(–) – –

C44

2 IG power source 10 – 14 V IG switch ON

3
Transmission temperature 
sensor

0 – 4.5 V IG switch ON

4 Brake switch 10 – 14 V IG switch ON, brake pedal depressed

5 A/C compressor
0 – 2 V A/C OFF

10 – 14 V A/C ON

8 Idle up signal
10 – 14 V Selector lever at “P” or “N” range 

0 – 1 V Selector lever other than “P” or “N” range
10 Shift solenoid-A (No.1) 0 – 1 V IG switch ON, select lever at “P” range

11
Shift solenoid-C (Dropping 
resistor)

0 – 1 V IG switch ON, select lever at “P” range

12
Shift solenoid-D (Dropping 
resistor)

10 – 14 V IG switch ON, select lever at “P” range

13
Shift solenoid-E (Dropping 
resistor)

0 – 1 V IG switch ON, select lever at “P” range

15 Ground – –

16
Transmission temperature 
sensor ground

– –

17 O/D off switch
0 – 1 V IG switch ON, O/D off switch ON

10 – 14 V IG switch ON, O/D off switch OFF

18
Engine coolant temperature/
Barometric pressure signal

– –

20 A/T failure serial data 0 – 1 V IG switch ON

21 O/D OFF lamp
10 – 14 V IG switch ON, O/D off switch OFF

0 – 1 V IG switch ON, O/D off switch ON
22 Lock-up solenoid 0 – 1 V IG switch ON, selector lever at “P” range
23 Shift solenoid-B (No.2) 0 – 1 V IG switch ON, selector lever at “P” range
24 Shift solenoid-C (No.3) 0 – 1 V IG switch ON, selector lever at “P” range
25 Shift solenoid-D (No.4) 2.2 – 4.9 V IG switch ON, selector lever at “P” range
26 Shift solenoid-E (No.5) 0 – 1 V IG switch ON, selector lever at “P” range

TERMINAL CIRCUIT
STAN-
DARD

VOLTAGE
CONDITION
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ON-VEHICLE SERVICE
MAINTENANCE SERVICE
FLUID LEVEL AT NORMAL OPERATING TEMPERA-
TURE

INSPECTION

1) Stop vehicle and place it level.
2) Apply parking brake and place chocks against wheels.
3) With selector at P position, start engine.
4) Warm up engine till fluid temperature reaches normal oper-

ating temperature (70 – 80°C/158 – 176°F). As a guide to
check fluid temperature, warm up engine to normal operat-
ing temperature.

5) Keep engine idling and shift selector slowly to L and back to
P position.

6) With engine idling, pull out dipstick, wipe it off with a clean
cloth and put it back into place.

7) Pull out dipstick (1) again and check fluid level indicated on
it. Fluid level should be between FULL HOT and LOW HOT.

If it is below LOW HOT, add an equivalent of DEXRON®-III

or DEXRON®-IIE up to FULL HOT.

A/T fluid specification

: An equivalent of DEXRON®-III or DEXRON®-IIE 

NOTE:

• DO NOT RACE ENGINE while checking fluid level, even
after the engine start.

• DO NOT OVERFILL. Overfilling can cause foaming and
loss of fluid through breather. Then slippage and
transmission failure can result.

• Bringing the level from LOW HOT to FULL HOT
requires 0.35 liters (0.74/0.62 US/Imp. pt).

• If vehicle was driven under high load such as pulling a
trailer, fluid level should be checked about half an hour
after it is stopped.

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark

1
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FLUID LEVEL AT ROOM TEMPERATURE

INSPECTION

The fluid level check at room temperature performed after repair
or fluid change before test driving is just preparation for level
check of normal operation temperature. The checking procedure
itself is the same as that described previously. If the fluid level is
between FULL COLD and LOW COLD, proceed to test drive. And
when the fluid temperature has reached the normal operating
temperature, check fluid again and adjust it as necessary.

FLUID CHANGE

1) Lift up vehicle.

2) When engine has cooled down, remove drain plug (1) from
oil pan and drain A/T fluid.

3) Install drain plug.

Tightening torque
A/T fluid drain plug (a) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

1. Dipstick

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark
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4) Lower vehicle and fill proper amount of an equivalent of

DEXRON®-III or DEXRON®-IIE

5) Check fluid level according to procedure described under
“FLUID LEVEL AT NORMAL OPERATING TEMPERA-
TURE.

A/T fluid specification

: An equivalent of DEXRON®-III or DEXRON®-IIE 

A/T fluid capacity
When draining from drain plug hole :
4.0 liters (8.45/7.04 US/Imp. pt.)
When overhauling :
5.1 liters (10.78/8.98 US/Imp. pt.)

SELECTOR LEVER

1. Dipstick

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark

1

1. Selector lever assembly 4. Selector indicator assembly

2. Selector lever knob assembly 5. Screw

3. Screw 6. Illumination lamp assembly
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INSPECTION

Check selector lever for smooth and clear cut movement and
position indicator for correct indication.
For operation of selector lever, refer to the figure.

TRANSMISSION RANGE SENSOR (SHIFT 
SWITCH)
REMOVAL

1) Block wheels and turn select lever to “N” range.
2) Disconnect transmission range sensor coupler and select

cable.
3) Remove transmission range sensor from transmission case.

INSPECTION

1) Disconnect transmission range sensor coupler (2).
2) Check that continuity exists at terminals shown below by

moving selector lever.

CAUTION:

Do not overhaul transmission range sensor.

1. Transmission range sensor

Terminal
Sensor
Position

P

R

N

D

2

L

B A H C E D G I F
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INSTALLATION

1) Using flat tip screwdriver, turn transmission range sensor to
have the match marks (1) line up (transmission range sensor
“N” range).

2) Turn selector lever (1) to “N” range (to have the automatic
transmission to “N” range).

3) Install transmission range sensor (1) to transmission case.

Tightening torque
Transmission range sensor bolt
(a) : 18 N·m (1.8 kg-m, 13.0 lb-ft)

4) Move selector lever in cabin to each range and check the
continuity of each terminal of transmission range sensor
referring to “INSPECTION”.

5) Connect transmission range sensor coupler.
6) Check that the engine can only be started in “N” and “P”

range, but can not in “D”, “2”, “L” or “R” range. Also, check
that backup lamp come ON at “R” range.



7B-60 AUTOMATIC TRANSMISSION (4 A/T)
SELECTOR CABLE

REMOVAL

1) Remove parking brake lever cover.
2) Remove console box.
3) Disconnect selector cable from selector lever and then

detach from bracket.
4) Remove clip and disconnect selector cable from transmis-

sion.
5) Remove selector housing from dash panel.

INSTALLATION

Install selector cable by reversing removal procedure.
The important steps in installation are as follows.

• Apply grease to pin and cable joint.
• Tighten bolts and nut in upper figure to specified torque.
• Adjusting procedure is as follows.

1. Selector lever assembly 6. Clip

2. Selector cable 7. Selector housing bolt

3. Selector housing  8. Shift control lever pin
: Apply lithium grease 99000-25010 to all around pin (0.15 g)

4. Cable bracket  9. Selector lever pin
: Apply lithium grease 99000-25010 to all around pin (0.15 g)

5. Shift control lever Tightening torque
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ADJUSTMENT

1) Turn transmission range sensor to have the match marks (1)
line up (transmission range sensor “N” range).

2) Remove adjuster (cable end) from selector pin.

3) Release lock plate (1) which restrict moving of cable end
holder (2).

4) Push cable end holder (1) out from eye-end (2) using an
appropriate tool (3) to disengage cable.

5) Shift selector lever to “N” position.
6) Apply grease to selector pin and install adjuster (cable end)

to it.

Grease : 99000-25010

7) With both selector lever and transmission range sensor kept
each “N” position, drive cable end holder (1) in until it locks
cable.

8) Slide lock plate (2) to secure cable end holder in position.
9) After selector rod was installed, check for the following.
• Push vehicle with selector lever shifted to “P” range.

Vehicle should not move.
• Vehicle can not be driven in “N” range.
• Vehicle can be driven in “D”, “2” and “L” ranges.
• Vehicle can be backed in “R” range.
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OUTPUT SHAFT SPEED SENSOR (A/T VSS)
INSPECTION

1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor – input shaft speed
sensor coupler (1).

3) Check resistance between output shaft speed sensor termi-
nals (2).

Output shaft speed sensor resistance 
Standard : 160 – 200 ΩΩΩΩ at 20°C (68°F)

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor – input shaft speed
sensor coupler.

3) Remove output shaft speed sensor (1) by removing its bolt.

INSTALLATION

1) Apply A/T fluid to output shaft speed sensor o-ring.

2) Install output shaft speed sensor (1) to A/T case and tighten
bolt to specified torque.

Tightening torque
Output shaft speed sensor bolt
(a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

3) Connect output shaft speed sensor – input shaft speed sen-
sor coupler.

4) Connect negative cable to battery.
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INPUT SHAFT SPEED SENSOR
INSPECTION

1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor – input shaft speed
sensor coupler (1).

3) Check resistance between input shaft speed sensor termi-
nals (2).

Input shaft speed sensor resistance 
Standard : 160 – 200 ΩΩΩΩ at 20°C (68°F)

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor – input shaft speed
sensor coupler.

3) Remove input shaft speed sensor (1) by removing its bolt.

INSTALLATION

1) Apply A/T fluid to input shaft speed sensor O-ring.

2) Install input shaft speed sensor (1) to A/T case and tighten
bolt to specified torque.

Tightening torque
Input shaft speed sensor bolt
(b) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

3) Connect output shaft speed sensor – input shaft speed   sen-
sor coupler.

4) Connect negative cable to battery.

VEHICLE SPEED SENSOR (VSS)
Refer to Section 6E for removal, installation and inspection.

THROTTLE POSITION SENSOR
INSPECTION

Check throttle position sensor referring to Section 6E.
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ENGINE COOLANT TEMP. (ECT) SENSOR
INSPECTION

Check engine coolant temp. sensor referring to Section 6E.

DROPPING RESISTOR
REMOVAL/INSTALLATION

Refer to the figure for removal/installation.

Tightening torque
Dropping resistor bolts
(a) : 20 N·m (2.0 kg-m, 14.5 lb-ft)

INSPECTION

Measure resistance between each resistor terminals.

Dropping resistor resistance

CIRCUIT RESISTANCE
Shift solenoid -C (No.3) 6.5 – 8.5 ΩΩΩΩ
Shift solenoid -D (No.4) 6.5 – 8.5 ΩΩΩΩ
Shift solenoid -E (No.5) 6.5 – 8.5 ΩΩΩΩ

1. Resistor terminal for shift solenoid -C Circuit

2. Resistor terminal for shift solenoid -D Circuit

3. Resistor terminal for shift solenoid -E Circuit
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O/D OFF SWITCH
INSPECTION

1) Remove console box.

2) Disconnect O/D off switch coupler (1).
3) Check continuity between O/D off switch terminals.

O/D OFF switch specification

SHIFT SOLENOID VALVES AND TRANSMIS-
SION TEMPERATURE SENSOR
REMOVAL

1) Disconnect negative cable at battery.
2) Drain A/T fluid.

3) Remove A/T oil pan (1).

4) Disconnect transmission temp. sensor coupler (3).
5) Remove A/T oil strainer (2) and transmission temp. sensor

(1).

O/D off switch ON OFF
Continuity Continuity No continuity

2. O/D off switch ON

3. O/D off switch OFF
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6) Disconnect shift solenoid couplers.
7) Remove shift solenoid valves.

SHIFT SOLENOID VALVES

INSPECTION

Resistance Check

• Shift solenoid A (No.1), B (No.2) and lock-up solenoid
Resistance between terminal and solenoid body
Standard : 10.5 – 15.5 ΩΩΩΩ

• Shift solenoid C (No.3), D (No.4) or E (No.5)

Resistance between terminal and solenoid body
Standard : 2.5 – 3.5 ΩΩΩΩ

Operation check

When solenoids is connected to the battery as shown in figure,
check that the solenoid actuates with a click sound.

TRANSMISSION TEMPERATURE SENSOR

INSPECTION

Warm up transmission temp. sensor. Thus make sure its resis-
tance decrease with the increase of temperature.

Transmission temperature sensor resistance

1. Solenoid valve

1. Solenoid valve

Temperature Resistance
20°C (68°F) 2.5 kΩΩΩΩ
40°C (104°F) 1.2 kΩΩΩΩ
60°C (140°F) 0.6 kΩΩΩΩ

1. Transmission temperature sensor coupler
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INSTALLATION

1) Install shift solenoid valves.

Tightening torque
Solenoid valve bolts (a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

2) Connect shift solenoid couplers.

3) Install oil strainer (2) and transmission temperature sensor
(1).

Tightening torque
Transmission temperature sensor bolt
(b) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) Connect transmission temperature sensor coupler (3).

5) Clean mating surface of A/T oil pan (1) and A/T case.
6) Install new gasket (2) to A/T oil pan.

7) Install A/T oil pan.

Tightening torque
A/T oil pan bolts (a) : 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

8) Install A/T fluid drain bolt.

Tightening torque
A/T fluid drain bolt (b) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

9) Refill A/T fluid referring to “FLUID CHANGE” in this section.
10) Verify that there is no A/T fluid leakage.

NOTE:

Do not forget to install O-ring (4) to oil strainer first.
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DIFFERENTIAL SIDE OIL SEAL
REPLACEMENT

1) Lift up vehicle and drain transmission oil.
2) Remove drive shaft joints from differential gear of transmis-

sion.
Refer to Section 4 for procedure to disconnect drive shaft
joints.
For differential side oil seal removal, it is not necessary to
remove drive shafts from steering knuckle.
For 4WD vehicle, remove transfer referring to Section 7D.

3) Remove differential side oil seal (1) by using flat end rod or
like.

4) Install new differential side oil seal by using special tool.

Special tool
(A) : 09940-53111
(B) : 09913-75510

5) Install drive shaft referring to Section 4.
6) Refill A/T fluid referring to “FLUID CHANGE” in this section.

NOTE:

For oil seal installation, press-fit oil seal so that transmis-
sion case end face is flush with oil seal end face.

2. Steering gear box

3. A/T oil pan

4. Torque converter hous-
ing

5. Transmission case
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TRANSMISSION CONTROL MODULE (TCM)

REMOVAL

1) Disconnect negative cable at battery.
2) If the vehicle is equipped with air bag system, disable air bag

system. Refer to “DISABLING AIR BAG SYSTEM” in Sec-
tion 10B.

3) Disconnect couplers from TCM (1) and ECM (2).
4) Loosen bolt and nuts and remove TCM (1) together with

ECM (2) from vehicle.

INSTALLATION

Reverse removal procedure noting the following.
• Connect ECM and TCM couplers securely.
• If the vehicle is equipped with air bag system, be sure to

enable air bag system after TCM and ECM are back in
place. Refer to “ENABLING AIR BAG SYSTEM” in Section
10B.

CAUTION:

TCM and ECM consist of highly precise parts, so when
handling it (or them), be careful not to expose to exces-
sive shock.

NOTE:

When replacing TCM with used one, all learned contents
which are stored in TCM memory should be erased refer-
ring to “LEARNING CONTROL INITIALIZATION” in this
section.
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LEARNING CONTROL INITIALIZATION

When one or more operations such as shown below are per-
formed, all learned contents which are stored in TCM memory
should be erased after the operations.

• Replacing transmission with new or used one.
• Repairing transmission partially by replacing any brake com-

ponent parts with new and/or used brake disc(s), plate(s)
and/or flange.

• Repairing transmission partially by replacing any clutch com-
ponent parts with new and/or used clutch disc(s), plate(s)
and/or flange.

• Replacing TCM with used one.
1) Turn ignition switch ON, leaving engine OFF.

2) Using service wire, connect diagnosis switch terminal (2)
with ground terminal (3) of monitor connector No.2 (1).

3) Shift selector lever from “D” range to “2” range 3 times
repeatedly within 10 seconds with diagnosis switch terminal
(2) kept on connecting with ground.

4) Check DTC referring to “DTC CHECK” in this section and
confirm that only DTC No.12 is displayed.
If not, repeat Step 1) to Step 3) and check again.

BRAKE INTERLOCK SYSTEM (IF EQUIPPED)
SHIFT LOCK SOLENOID CONTROL

This system consists of shift lock solenoid control system and
interlock cable control system.
The shift lock solenoid control system is so designed that the
selector lever can not be shifted from “P” range position unless
ignition switch is turned ON and the brake pedal is depressed.
And interlock cable control system is so designed that select lever
cannot be shifted from “P” range position unless ignition switch is
turned to “ACC” or “ON” position. Also, ignition key cannot be
pulled out of key slot unless selector lever is in “P” range.

NOTE:

• “O/D OFF” lamp lights during initializing.
• Diagnostic trouble code(s) (DTC(s)) also are erased by

performing this initializing procedure.
• After initializing is achieved, DTC No.12 is stored in

TCM. If initializing is failed, DTC No.52 is stored in
TCM.

1

2

3



AUTOMATIC TRANSMISSION (4 A/T) 7B-71
SHIFT LOCK SOLENOID MANUAL RLEASE

Without using brake pedal, shift lock can be moved by pushing
shift lock solenoid cam (1) with screw driver or like through hole
(2). (To shift selector lever from “P” range to any other position,
turn ignition switch to “ACC” or “ON” position.)

INSPECTION

1) Check to make sure that selector lever cannot be moved to
any other range from “P” range position when ignition switch
key is at “ACC” position, at “LOCK” position (or it is removed
from keyhole of ignition switch) or brake pedal is not
depressed.

2) Shift selector lever to “P” range position, release knob button
and check for the following.

• Ignition key can be turned between “LOCK” and “ACC” posi-
tions back and forth and also it can be removed from ignition
switch.

• With shift lock solenoid cam (1) moved in arrow direction and
ignition key turned to “ACC” position, selector lever can be
shifted from “P” range position to any other range.

• With shift lock solenoid cam moved in arrow direction and
ignition key turned to “LOCK” position, selector lever can not
be shifted from “P” range position to any other range.

1

2

1
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• When ignition switch is turned “ON” and brake pedal is
depressed, selector lever can be shifted from “P” range posi-
tion to any other range.

3) With ignition lever shifted to any position other than “P”
range, check that ignition key cannot be turned “LOCK” posi-
tion and it cannot be removed from ignition switch unless it is
at “LOCK” position.

KEY INTERLOCK CABLE (IF EQUIPPED)

1. selector lever 3. key inter lock cable

2. knob button 4. key cylinder

NOTE:

Don’t bend interlock cable excessively when removing and installing it, or system will not operate
correctly.
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REMOVAL

1) Disconnect negative cable at battery and disable air bag sys-
tem, referring to “DISABLING AIR BAG SYSTEMS” in Sec-
tion 10B (if equipped).

2) Remove steering column hole cover and steering column
cover.

3) Remove steering column mounting bolts and nuts.

4) Remove interlock cable screw (1) located at ignition switch
and disconnect interlock cable (2) from key cylinder arm (3)
with ignition switch turned to “ACC” position.

5) Remove center console.

6) Remove cable end (1) from key interlock cam (2) and its
bracket (3).

7) Remove interlock cable (4).

INSTALLATION

1) Install interlock cable (1) to pedal brackets (2) by clamp as
shown in figure.

2) With ignition key at “ACC” position, connect cable end (1) to
key cylinder arm (2) and tighten cable screw (3) securely.
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3) If selector lever is in “P” range, shift selector lever to other
than “P” range with releasing shift lock referring to “SHIFT
LOCK SOLENOID MANUAL RELEASE” in this section.

4) Install cable end (1) and cable casing cap (2) to key interlock
cam (3) and its bracket (4), then install cable (5) to selector
pad (6).

5) With selector lever set at “P” position, turn ignition key to
“ACC” position and then check for following conditions.

• With knob button released, ignition key can be turned from
“ACC” position to “LOCK” position.

• With knob button pressed, ignition key cannot be turned from
“ACC” position to “LOCK” position.

6) Install steering column referring to Section 3C.
7) Install steering column hole cover.
8) Install center console.
9) Connect negative cable at battery and enable air bag sys-

tem, referring to “ENABLING AIR BAG SYSTEM” in Section
10B (if equipped).
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TRANSMISSION UNIT REPAIR OVERHAUL

NOTE:

When transmission is replaced, or when clutch or brake disc, plate and/or flange is changed to new
and/or used one, all learned contents which are stored in TCM memory should be erased referring to
“LEARNING CONTROL INITIALIZATION” in this section.

1. Torque converter 9. Counter drive gear 17. 1st & 2nd brake (B1) assembly 

2. Torque converter housing 10. Reverse brake (B2) piston assembly 18. Planetary gear assembly

3. Oil pump assembly 11. A/T oil pan 19. O/D brake (B0) assembly

4. Front clutch (C2) assembly 12. Oil strainer 20. Planetary sun gear No.1 assembly

5. Rear Clutch (C1) assembly 13. Valve body assembly 21. Direct clutch (C0) assembly

6. Reverse brake (B2) assembly 14. Transmission case 22. O/D brake (B0) piston and rear cover assembly

7. Intermediate shaft 15. Counter driven gear assembly

8. Follow shaft 16. 1st & 2nd brake (B1) piston assembly 
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DISMOUNTING
1) Take down transmission with engine. For its procedure, refer

to Section 6A1.
2) For 4WD vehicle, remove transfer referring to Section 7D

For 2WD vehicle, remove engine rear mounting No.1
bracket and engine rear mounting No.2 bracket with stiff-
ener.

3) Remove torque converter housing lower plate (1).

4) Remove drive plate bolts.
To lock drive plate (1), engage a flat head rod or the like (2)
with drive plate gear.

5) Remove starting motor.

6) Remove bolts and nut fastening engine and transmission,
then detach transmission from engine.

NOTE:

When detaching transmission from engine, move it in
parallel with crankshaft and use care so as not to apply
excessive force to drive plate and torque converter.

WARNING:

Be sure to keep transmission with torque converter hori-
zontal or facing up throughout the work. Should it be
tilted with torque converter down, converter may fall off
and cause personal injury.
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REMOUNTING
1) Make sure that torque converter is installed correctly to

transmission.
Refer to “UNIT ASSEMBLY” in this section.

2) Attach transmission to engine.

Tightening torque
Transmission to engine bolts and nut
(a) : 85 N·m (8.5 kg-m, 61.5 lb-ft)

3) Tighten drive plate-torque converter bolts.
Align drive plate bolt hole and torque converter through
starter motor mounting opening then tighten bolts through
torque converter housing lower plate opening.
Lock drive plate (1) by engaging a flat head rod or the like (2)
with drive plate gear.

Tightening torque
Drive plate to torque converter bolts
(a) : 20 N·m (2.0 kg-m, 14.5 lb-ft)

4) Install torque converter housing lower plate (1).
5) Install starter motor.

Tightening Torque
Starter motor bolts : 23 N·m (2.3 kg-m, 16.5 lb-ft)

6) For 4WD vehicle, install transfer referring to Section 7D.
For 2WD vehicle, install engine rear mounting brackets and
stiffener.

7) Remount engine with transmission assembly to vehicle.
Refer to Section 6A1 for its procedure.

WARNING:

Be sure to keep transmission with torque converter hori-
zontal or facing up throughout the work. Should it be
tilted with torque converter down, converter may fall off
and cause personal injury.

3. Wrench

4. Engine oil pan
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UNIT DISASSEMBLY

1) Remove torque converter (1).

2) Remove engine mounting LH bracket.

3) Remove oil cooler (1) and battery ground cable (2) (if still
attached).

CAUTION:

• Thoroughly clean transmission exterior before over-
hauling it.

• Keep working table, tools and hands clean while over-
hauling.

• Use special care to handle aluminum parts so as not to
damage them.

• Do not expose removed parts to dust. Keep them
always clean.
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4) Remove output shaft speed sensor (1) and input shaft speed
sensor (2).

5) Remove transmission range sensor (3).
6) Remove dropping resistor (4).
7) Remove breather hose (5).

8) Remove A/T fluid level gauge (1) and filler tube (2).

9) Remove vehicle speed sensor (1) (for speedometer), shift
cable bracket (2) and connector clamp bracket (3).

10) Remove oil pan and oil pan gasket.

11) Remove oil strainer assembly (1), and detach transmission
temperature sensor (2).

NOTE:

• For removal of oil pan, do not turn transmission over
as this will contaminate valve body with foreign materi-
als in the bottom of oil pan.

• When removing oil pan, tap around it lightly with a
plastic hammer. Do not force it off by using a screw-
driver or the like.
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12) Disconnect couplers from solenoid valves, and transmission
temperature sensor.
Remove transmission temperature sensor.

13) Remove valve body assembly (1).

14) Remove solenoid harness assembly.

15) Remove accumulator pistons and springs.
To remove C0 (1), C2 (2) and B1 (3) accumulator pistons
and springs, position a rag on pistons to catch each piston.
To remove pistons, force low-pressure compressed air (1 kg/

cm2, 15 psi, 100 kPa, max) into hole (4) as shown in figure,
and pop each piston into the rag.
To remove B0 and C1 accumulator pistons and springs,
remove each snap ring and accumulator spacer, then
remove spring and piston.

16) Remove torque converter housing (1).
a) Remove housing bolts.
b) Remove housing while tapping around it lightly with a plas-

tic hammer.

CAUTION:

Be careful not to let manual valve fall off when removing
valve body assembly.

NOTE:

There are three kinds of bolts (bolts A, B and C) fixing
valve body assembly.

2. Bolt A

3. Bolt B

4. Bolt C

NOTE:

Do not push accumulator pistons with fingers or any-
thing before removing them. Pushing them may cause
compressed fluid in accumulator to spew out of hole and
get to your face and clothes.

NOTE:

Never reuse bolts A shown in figure.
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17) Remove thrust needle roller bearing (1) and thrust bearing
race (2) from the top of counter driven gear assembly (3).

18) Remove differential gear assembly (1).

19) Remove oil pump assembly and gasket (1).

20) Remove front clutch assembly (1).

21) Remove thrust bearing race (1) and thrust needle roller bear-
ing (2).
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22) Remove rear clutch assembly (1).

23) Remove intermediate shaft assembly (1) and follow shaft
assembly (2).

24) Remove reverse brake (B2) snap ring, brake flange, brake
discs, brake plates and cushion plate.

25) Remove oil guide plate (1) parking lock pawl cover (2), shaft,
torsional spring (3) and parking lock pawl (4).

26) Remove parking lock pawl sleeve (5).
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27) Remove counter driven gear assembly (1) and thrust needle
roller bearing (2).

28) Remove control shift lever (1), nuts (2), washer (3) from
manual shift shaft (4).

29) Remove detent spring (1).

30) Remove manual shift shaft (1) with parking lock rod (2), and
washer (3) from transmission case.
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31) Remove rear cover assembly (1), thrust washer (2) and
thrust needle roller bearing (3).
Remove gasket (4).

32) Remove direct clutch (C0) assembly (1), thrust roller bearing
(2) and rear planetary sun gear No.1 assembly (3).

33) Remove planetary set (1) with bearing, thrust needle roller
bearing (2).

34) Remove O/D brake (B0) piston adapter (1), B0 plates (2)
and discs (3).
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35) Remove planetary sun gear No.2 (1) and thrust needle roller
bearing (2).

36) Remove snap ring, then remove brake flange and disc.
37) Remove snap ring, then remove brake discs and plates (B1

brake).

38) Remove snap ring (1), then O/D brake return spring seat (2),
return spring (3) and spring retainer (4).

39) Remove snap ring (1) then remove 1st & 2nd brake piston
return spring subassembly (2) and 1st & 2nd brake piston
(3).
To remove 1st & 2nd brake piston, force low-pressure com-

pressed air (1 kg/cm2, 15 psi, 100 kPa, max) into hole (5)
shown in figure and pop out 1st & 2nd brake piston into a
rag.

4. Air gun
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40) Remove counter drive gear (1).

41) Use hydraulic press (8) and special tool to compress wave
spring (4), then remove snap ring (1).

Special tool
(A) : 09926-96040

42) Remove reverse brake piston seat (3), wave spring (4) and
reverse brake piston (5).
To remove reverse brake piston, force low-pressure com-

press air (1 kg/cm2, 15 psi, 100 kPa, max) into hole (7)
shown in figure, and pop out piston into a rag.

NOTE:

• Do not compress wave spring more than necessary.
• Do not reuse snap ring (1).

2. Flat end rod or the like 

6. Air gun
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INSPECTION

Clutch and Brake Discs

Dry and inspect them for pitting, burn flaking, wear, glazing,
cracking, charring and chips or metal particles imbedded in lining.
If discs show any of the above conditions, replacement is
required.

Clutch and Brake Plates and Flanges

Dry plates and check for discoloration. If plate surface is smooth
and even color smear is indicated, the plate should be reused. If
severe heat spot discoloration or surface scuffing is indicated, the
plate must be replaced.

1st & 2nd Brake Piston Return Spring Subassembly

Measure height of 1st & 2nd brake piston return spring.

Height of 1st & 2nd brake piston return spring 
20.81 mm (0.819 in.)

Evidence of extreme heat or burning in the area of clutch may
have caused springs to take a heat set and would require their
replacement.

NOTE:

• If disc lining is exfoliated or discolored, replace all
discs.

• Before assembling new discs, soak them in A/T fluid
for at least two hours.

NOTE:

• Do not apply excessive force when measuring spring
height. 

• Perform measurement at several points.



7B-88 AUTOMATIC TRANSMISSION (4 A/T)
DISASSEMBLY/ASSEMBLY OF SUBASSEMBLY

OIL PUMP

CAUTION:

• Keep component parts in group for each subassembly and avoid mixing them up.
• Clean all parts with cleaning solvent thoroughly and air dry them.
• Use kerosene or automatic transmission fluid as cleaning solvent.
• Do not use wiping cloths or rags to clean or dry parts.
• All oil passages should be blown out and checked to make sure that they are not obstructed.
• Keep face and eyes away from solvent spray while air blowing parts.
• Check mating surface for irregularities and remove them, if any, and clean it again.
• Soak new clutch discs and brake discs in transmission fluid for at least 2 hours before assembly.
• Replace all gaskets and O-rings with new ones.
• Apply automatic transmission fluid to all O-rings.
• When installing seal ring, be careful so that it is not expanded excessively, extruded or caught.
• Replace oil seals that are removed and apply grease to their lips.
• Before installing, be sure to apply automatic transmission fluid to sliding, rolling and thrusting sur-

face of all component part. Also after installation, make sure to check each part for proper opera-
tion.

• Always use torque wrench when tightening bolts.

1. Oil seal
: Apply grease 99000-25030 to oil seal lip.

7. Clutch drum thrust washer

2. D-ring
: Apply grease 99000-25030 to all over surface.

 8. Clutch drum oil seal ring
: Apply grease 99000-25030 to all over surface.

3. Oil pump body Apply automatic transmission fluid.

4. Oil pump drive gear Tightening torque

5. Oil pump driven gear Do not reuse.

6. Stator shaft assembly
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DISASSEMBLY

1) Remove D-ring from pump body.
2) Remove 2 oil seal rings and clutch drum thrust washer.
3) Remove 11 bolts.
4) Separate pump body from stator shaft assembly.
5) Remove oil seal from pump body.

INSPECTION

1) Inspect pump body oil seal.
Check for wear, damage or cracks.
Replace oil seal if necessary and apply grease to its lip por-
tion slightly when it is installed.

2) Check body clearance of driven gear.
Push driven gear to one side of body. Using a feeler gauge,
measure clearance between driven gear and body.
If clearance exceeds its standard value, replace oil pump
assembly.

Clearance between oil pump driven gear and oil pump 
body
Standard : 0.08 – 0.15 mm (0.0027 – 0.0059 in.)
Limit : 0.30 mm (0.018 in.)

3) Check tip clearance of both drive and driven gears.
Measure radial clearance between gear tooth and crescent.
If clearance exceeds its standard value, replace oil pump
assembly.

.

Radial clearance between oil pump gear tooth and oil 
pump crescent
Standard : 0.13 – 0.20 mm (0.0051 – 0.0079 in.)
Limit : 0.30 mm (0.018 in.)

4) Check side clearance of both gears.
Using a straightedge (1) and a feeler gauge (2), measure
side clearance between gear and pump body.
If clearance exceeds its standard value, replace oil pump
assembly.

Side clearance between gear and oil pump body
Standard : 0.02 – 0.04 mm (0.0008 – 0.0015 in.)

1. Oil pump drive gear

2. Driven gear

3. Body

1. Pump body crescent portion
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ASSEMBLY

1) Install pump body oil seal (1)
Use special tool and hammer to install it, and then apply
grease to its lip portion.

Special tool
(A) : 09913-85210

“A”: Grease 99000-25030

2) Install driven gear and drive gear to pump body (2) after
applying A/T fluid to gears.

3) Install stator shaft assembly to pump body and tighten 11
pump cover bolts to specification.

Tightening torque
Oil pump cover bolts (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) Install 2 new oil seal rings to stator shaft.
5) Apply grease to 2 oil seal rings. 
6) Install new D-ring to which grease is applied and make sure

that it is not twisted or extruded.
7) Check drive gear for smooth rotation.
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FRONT CLUTCH (C2 CLUTCH)

DISASSEMBLY

1) Remove snap ring.
2) Remove flange (1), discs and plates.

3) Remove shaft snap ring (1).
Compress piston return springs and remove shaft snap ring.
Place special tool (clutch spring compressor) on spring seat
and compress spring with a press (2), and then remove shaft
snap ring, using a flat end rod or the like (3).

Special tool
(A) : 09926-96010

1. Front clutch No.1 drum 7. Clutch plate

2. D-ring
: Apply grease 99000-25030 to all over surface.

8. Clutch disc

3. Front clutch piston
: Apply grease 99000-25030 to the lip of the piston.

9. Clutch flange

4. Front clutch return spring seat 10. Snap ring

5. Front clutch balancer Apply automatic transmission fluid.

6. Shaft snap ring Do not reuse.

CAUTION:

Do not push down return spring more than necessary.
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4) Remove front clutch balancer (1) and front clutch return
spring seat (2).

5) Remove front clutch piston (3).
Blow compressed air through input shaft oil hole to remove
piston. If piston does not pop out, take it out with long nose
pliers.

6) Remove D-ring (4) from front clutch No.1 drum (5).

INSPECTION

Clutch Discs, Plates and Flange

Check that sliding surfaces of discs, plates and flanges are not
worn or burnt. If necessary, replace.

Front Clutch Return Spring Seat

Measure height of front clutch return spring.

Height of front clutch return spring
: 14.85 mm (0.585 in.)

Front Clutch Piston Lip and Front Clutch Balancer Lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

NOTE:

• If disc lining is exfoliated or discolored, replace all
discs.

• Before assembling new discs, soak them in A/T fluid
for at least two hours.

NOTE:

• Do not apply excessive force when measuring spring
height.

• Perform measurement at several points.
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ASSEMBLY

1) Install new D-ring (5) to front clutch No.1 drum.
Apply grease to D-ring and fit it to drum.

“A” : Grease 99000-25030

2) Install piston (4) into front clutch No.1 drum (6).
Use care that the piston lip does not get twisted or caught.
Apply grease to the lip of the piston.

“A” : Grease 99000-25030

3) Install front clutch return spring (3) seat and front clutch bal-
ancer (2).

4) Install shaft snap ring (1).
Compress return springs and install shaft snap ring in groove
by using a flat end rod or the like (3).
Place special tool (clutch spring compressor) on spring seat
and compress springs with a press (2).

Special tool
(A) : 09926-96010

5) Install discs, plates and flange (1) in following order.
(1) Plate → (2) Disc → (3) Plate → (4) Disc → (5) Plate →
(6) Disc → (7) Plate → (8) Disc → (9) Flange

1. Snap ring

CAUTION:

Do not compress return spring more than necessary.

NOTE:

Before assembly, new discs should be soaked in auto-
matic transmission fluid for at least 2 hours.
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6) Install snap ring (1).

7) Place special tool (A) on soft jawed vise (1) and install 2 oil
seal rings on special tool.

Special tool
(A) : 09926-26030
(B) : Clutch drum seal ring 22831-83E10 SUZUKI GENUINE 
PARTS

8) Place front clutch assembly (1) on special tool (A).
9) Set dial gauge (4) on the top of clutch flange (2) and mea-

sure clearance by blowing compressed air (4 kg/cm2, 57 psi)
as shown in figure.
If the clearance is out of specification, replace clutch discs,
plates and flange.

Front clutch disc clearance 
: 0.47 – 1.14 mm (0.0185 – 0.0448 in.)

NOTE:

Make sure that the ends of the snap ring do not come to
the opening of the front clutch No.1 drum.

NOTE:

• Clutch drum seal set has two seal rings in a set.
• Do not use the seal rings removed from oil pump

assembly. It is not necessary to remove seal rings
from special tool once installed.

3. Air gun
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10) Attach special tool (B) to dial gauge (2) and set them on the
lowest clutch plate.

Special tool
(B) : 09952-06010

11) Measure piston stroke by blowing compressed air (4 kg/cm2,
57 psi) as shown in figure.
If the piston stroke is out of specification, replace clutch
discs, plates and flange.

Front clutch piston stroke
: 1.46 – 1.64 mm (0.0575 – 0.0646 in.)

REAR CLUTCH (C1 CLUTCH)

1. Front clutch assembly

3. Air gun

1. Input shaft oil seal ring
: Apply grease 99000-25030 to all over surface.

8. Clutch plate

2. Input shaft subassembly 9. Clutch disc

3. D-ring
: Apply grease 99000-25030 to all over surface.

10. Clutch flange

4. Rear clutch piston
: Apply grease 99000-25030 to the lip of the piston.

11. Snap ring

5. Rear clutch return spring seat Apply automatic transmission fluid.

6. Rear clutch balancer Do not reuse.

7. Shaft snap ring
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DISASSEMBLY

1) Remove snap ring.
2) Remove flange (1), discs and plates.

3) Remove shaft snap ring (1).
Compress piston return springs and remove shaft snap ring.
Place special tool (clutch spring compressor) on spring seat
and compress spring with a press (2), and then remove shaft
snap ring, using a flat end rod or the like (3).

Special tool
(A) : 09926-96020

4) Remove rear clutch balancer (1) and rear clutch return
spring seat (2).

5) Remove rear clutch piston (3).
If piston does not pop out, blow compressed air through
input shaft oil hole to remove piston.

6) Remove D-ring, and oil seals from input shaft subassembly
(4).

INSPECTION

Clutch Discs, Plates and Flange

Check that sliding surfaces of discs, plates and flanges are not
worn or burnt. If necessary, replace.

CAUTION:

Do not push down return spring more than necessary.

NOTE:

• If disc lining is exfoliated or discolored, replace all
discs.

• Before assembling new discs, soak them in A/T fluid
for at least two hours.
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Rear Clutch Return Spring Seat

Measure height of overdrive clutch return spring.

Height of overdrive clutch return spring
: 22.01 mm (0.867 in.)

ASSEMBLY

1) Install new D-ring (7) and oil seals (2) to input shaft subas-
sembly. Apply grease to D-ring and fit it to input shaft subas-
sembly (1).

“A” : Grease 99000-25030

2) Install piston (6) into input shaft subassembly.
Apply grease to the lip of the piston.

“A” : Grease 99000-25030

Use care that the lip does not get twisted or caught.
3) Install rear clutch return spring seat (5) and rear clutch bal-

ancer (4).

4) Install shaft snap ring (1).
Compress return springs and install shaft snap rings in
groove by using a flat end rod or the like (3).
Place special tool (clutch spring compressor) on spring seat
and compress springs with a press (2).

Special tool
(A) : 09926-96020

NOTE:

• Do not apply excessive force when measuring spring
height. 

• Perform measurement at several points.

3. Snap ring

CAUTION:

Do not compress return spring more than necessary.
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5) Install discs, plates and flange (1) in following order.
(1) Plate → (2) Disc → (3) Plate → (4) Disc → (5) Plate →
(6) Disc → (7) Plate → (8) Disc → (9) Plate → (10) Disc →
(11) Flange

6) Install snap ring (1).

NOTE:

Before assembly, new discs should be soaked in auto-
matic transmission fluid for at least 2 hours.

NOTE:

Make sure that the ends of the snap ring do not come to
the opening of the input shaft subassembly.
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7) Place special tool (C) on soft jawed vise (2) with wider open-
ing (1) facing up.

Special tool
(C) : 09926-26040

8) Place rear clutch assembly (1) on special tool (C).
9) Set dial gauge (2) on the top of clutch flange (3) and mea-

sure clearance by blowing compressed air (4 kg/cm2, 57 psi)
as shown in figure.
If the clearance is out of specification, replace clutch discs,
plates and flange.

Rear clutch disc clearance
: 0.80 – 1.40 mm (0.031 – 0.055 in.)

10) Attach special tool (B) to dial gauge (4) and set them on the
lowest clutch plate (2).

Special tool
(B) : 09952-06010

11) Measure piston stroke by blowing compressed air (4 kg/cm2,
57 psi) as shown in figure.
If the piston stroke is out of specification, replace clutch
discs, plates and flange.

Rear clutch piston stroke
: 1.93 – 2.13 mm (0.076 – 0.084 in.)

1. Rear clutch assembly

3. Air gun
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DIRECT CLUTCH (C0 CLUTCH)

DISASSEMBLY

1) Remove snap ring.
2) Remove flange (1), discs and plates.

3) Remove shaft snap ring (1).
Compress piston return springs and remove shaft snap ring.
Place special tool (clutch spring compressor) on spring seat
and compress spring with a press (2), and then remove shaft
snap ring, using a flat end rod or the like (3).

Special tool
(A) : 09926-96010

1. Direct clutch (C0) No.1 drum 5. Direct clutch balancer 9. Clutch flange

2. D-ring
: Apply grease 99000-25030 to all over surface.

6. Shaft snap ring 10. Snap ring

3. Direct clutch piston
: Apply grease 99000-25030 to the lip of the piston.

7. Clutch plate Apply automatic transmission fluid.

4. Direct clutch return spring seat 8. Clutch disc Do not reuse.

CAUTION:

Do not push down return spring more than necessary.
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4) Remove direct clutch balancer (1) and direct clutch return
spring seat (2).

5) Remove direct clutch piston (3).
Blow compressed air through input shaft oil hole to remove
piston. If piston does not pop out, take it out with long nose
pliers.

6) Remove D-ring (4) from direct clutch No.1 drum (5).

INSPECTION

Clutch Discs, Plates and Flange

Check that sliding surfaces of discs, plates and flanges are not
worn or burnt. If necessary, replace.

Direct Clutch Return Spring Seat

Measure height of direct clutch return spring.

Height of direct clutch return spring
: 16.3 mm (0.642 in.)

.

NOTE:

• If disc lining is exfoliated or discolored, replace all
discs.

• Before assembling new discs, soak them in A/T fluid
for at least two hours.

NOTE:

• Do not apply excessive force when measuring spring
height. 

• Perform measurement at several points.
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Direct Clutch Piston Lip and Direct Clutch Balancer Lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

ASSEMBLY

1) Install new D-ring (5) to direct clutch No.1 drum (6).
Apply grease to D-ring and fit it to drum.

“A”: Grease 99000-25030

2) Install piston (4) into direct clutch No.1 drum.
Use care that the piston lip does not get twisted or caught.
Apply grease to the lip of the piston.

“A”: Grease 99000-25030

3) Install direct clutch return spring seat (3) and direct clutch
balancer (2).

4) Install new shaft snap ring (1).
Compress return springs and install shaft snap ring in groove
by using a flat end rod or the like (3).
Place special tool (clutch spring compressor) on spring seat
and compress springs with a press (2).

Special tool
(A) : 09926-96010

5) Install discs, plates and flange (1) in following order.
(1) Flange No.1 → (2) Disc → (3) Plate → (4) Disc → (5)
Flange No.2

1. Snap ring

CAUTION:

Do not compress return spring more than necessary.

NOTE:

Before assembly, new discs should be soaked in auto-
matic transmission fluid for at least 2 hours.
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6) Install snap ring (1).

7) Place special tool (A) on soft jawed vise (1) and install 2 oil
seal rings on special tool.

Special tool
(A) : 09926-26050
(B) : Rear cover seal ring 24742-78F10 SUZUKI GENUINE 
PARTS

8) Place direct clutch assembly (1) on special tool (A).
9) Set dial gauge (4) on the top of clutch flange (2) and mea-

sure clearance by blowing compressed air (4 kg/cm2, 57 psi)
as shown in figure.
If the clearance is out of specification, replace clutch discs,
plates and flange.

Direct clutch disc clearance
: 0.50 – 1.04 mm (0.0197 – 0.0409 in.)

NOTE:

Make sure that the ends of the snap ring do not come to
the opening of the front clutch No.1 drum.

NOTE:

• Rear cover seal set has two seal rings in a set.
• Do not use the seal rings removed from rear cover. It is

not necessary to remove seal rings from special tool
once installed.

3. Air gun
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10) Attach special tool (B) to dial gauge (2) and set them on the
lowest clutch plate.

Special tool
(B) : 09952-06010

11) Measure piston stroke by blowing compressed air (4 kg/cm2,
57 psi) as shown in figure.

Direct clutch piston stroke
: 0.96 – 1.14 mm (0.0378 – 0.0449 in.)

PLANETARY SET

1. Direct clutch assembly

3. Air gun

1. Planetary ring gear No.2 4. Thrust needle roller bearing 7. Snap ring

2. Planetary gear assembly No.2 5. Planetary gear assembly No.1 Apply automatic transmission fluid.

3. Planetary oil receiver No.2 6. Planetary oil receiver No.1 Do not reuse.



AUTOMATIC TRANSMISSION (4 A/T) 7B-105
DISASSEMBLY

1) Remove snap ring.
Remove planetary ring gear No.2.

2) Remove planetary oil receiver No.1 (1) and planetary gear
assembly No.1 (2) from planetary gear assembly No.2 (5).

3) Remove needle roller bearing (3) and planetary oil receiver
No.2 (4) from planetary gear assembly No.2.

ASSEMBLY

1) Install new planetary oil receiver No.2 (4) and needle roller
bearing (3) to planetary gear assembly No.2 (5).

2) Install planetary gear assembly No.1 (2) to planetary gear
assembly No.2 (5).

3) Install new planetary oil receiver No.1 (1).

4) Assemble planetary ring gear No.2 and planetary gear
assembly No.2.

5) Install snap ring (1).

.

NOTE:

Do not reuse oil receivers (1 and 4).

NOTE:

• Note the direction of needle roller bearing.
• Take care not to break the claw of oil receiver.

NOTE:

Take care not to break the claw of oil receiver.

NOTE:

Note the location of the ends of the snap ring.

2. Planetary ring gear No.2
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VALVE BODY

1. Upper valve body 12. Lock-up control valve 23. Fail valve No.1

2. Upper valve body gasket 13. Lock-up control valve spring 24. Fail valve No.1 sleeve

3. Valve body plate 14. Lock-up signal valve plug 25. Key (short)

4. Lower valve body gasket 15. Lock-up signal valve 26. Key (long)

5. Lower valve body 16. Lock-up signal valve spring 27. Oil strainer

6. Primary regulator valve sleeve 17. Fail valve No.2 sleeve 28. Cooler by-pass valve

7. Primary regulator valve plunger 18. Fail valve No.2 29. Cooler by-pass valve spring

8. Primary regulator valve spring 19. Secondary regulator valve plug 30. Steel ball

9. Washer 20. Secondary regulator valve spring 31. Lock-up control valve

10. Primary regulator valve 21. Secondary regulator valve Apply automatic transmission fluid.

11. Lock-up control valve sleeve 22. Manual valve Do not reuse.
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DISASSEMBLY

Valve Body Assembly

1) Remove manual valve.

2) Remove 12 bolts from lower valve body.

Upper Valve Body

1) Remove oil strainers (1) and steel balls (2).

2) Remove keys (1).
3) Pull out all sleeves, valves, plungers, springs and washer.

NOTE:

• There are 4 different kinds of bolt fixing upper and
lower valve body. Do not mix them up and remember
where they belong to.

• When separating lower and upper valve body, be care-
ful not to let the steel ball to fall off.
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Valve spring dimensions (Reference)

Lower Valve Body

1) Remove oil strainers (1).
2) Remove solenoid valves, if still attached.
3) Remove keys (2) and pull out all sleeve, plug, spring and

valves.

Valve spring dimensions (Reference)

Spring Free length 
“a” (mm)

Outside diameter 
“b” (mm)

Primary regula-
tor valve spring

79.2 18.0

Lock-up control 
valve spring

31.1 8.5

Lock-up signal 
valve spring

36.1 8.5

 3. Fail valve No.1 sleeve

 4. Fail valve No.1

 5. Cooler by-pass valve

 6. Cooler by-pass valve spring

7. Manual valve

8. Secondary regulator valve

9. Secondary regulator valve spring

10. Secondary regulator valve plug

Spring Free length 
“a” (mm)

Outside diame-
ter “b” (mm)

Secondary regula-
tor valve spring

38.7 8.8

Cooler by-pass 
valve spring

22.8 8.0
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ASSEMBLY

Upper Valve Body

1) Apply A/T fluid to each valve, plate washer, spring, plunger,
sleeve and key.
Insert primary regulator valve (2) about half way then place
plate washer and spring. Push in primary regulator valve
assembly all the way in. Insert plunger with sleeve and hold
them with the key.

2) Apply A/T fluid to each valve, sleeve, spring, plug and key
and insert them, then fix them with the key.

3) Install oil strainers (1) and put steel balls (2).

NOTE:

• Note the location of the key shown in picture.
• Compression spring has a identification color paint of

yellow.
• Note the direction of the primary regulator valve.

NOTE:

Note the direction of the fail valve.

1. Upper valve body

3. Lock-up control valve

4. Lock-up signal valve

5. Fail valve No.2

6. Key (short)

7. Key (long)

NOTE:

Clean oil strainer before installing.
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Lower Valve Body

1) Apply A/T fluid to each valve, spring, sleeve and key.
Insert them, then fix with key.

2) Insert oil strainers to lower valve body.

VALVE BODY ASSEMBLY

1) Install new gasket for lower valve body (3), valve body plate
(2) and new gasket for upper valve body (1) to lower valve
body (4).

2) Make sure that steel balls (2) are at the location shown in fig-
ure.

NOTE:

Make sure that the fail valve No.2 and secondary regula-
tor valve is inserted in the right direction.

NOTE:

Clean oil strainer before installing.

1. Oil strainer

2. Key (short)

3. Fail valve No.1 sleeve

4. Fail valve No.1

5. Cooler by-pass valve

6. Cooler by-pass valve spring

7. Manual valve

8. Secondary regulator valve

9. Secondary regulator valve spring

10. Secondary regulator valve plug

1. Upper valve body
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3) Assemble lower valve body with gaskets and plate over
upper valve body.
First tighten bolts A then the other bolts.

Tightening torque
Valve body bolts (a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

4) Install manual valve to valve body assembly.

NOTE:

• Be careful not to fall steel balls off.
• There are four kinds of bolts fixing upper and lower

valve body. Refer to the table below for the bolt specifi-
cations.

Bolt Length “a” Pieces
A 20 mm (0.79 in.) 2
B 23 mm (0.91 in.) 2
C 29.5 mm (1.16 in.) 3
D 42 mm (1.65 in.) 5

1. Bolt A 3. Bolt C

2. Bolt B 4. Bolt D



7B-112 AUTOMATIC TRANSMISSION (4 A/T)
DIFFERENTIAL ASSEMBLY

Servicing procedure for differential assembly is similar to that for manual transmission. Refer to Section 7A of
this manual for adjustment procedure.

DISASSEMBLY

1) Remove R bearing and then speed sensor rotor using spe-
cial tool and puller.

Special tool
(A) : 09925-88210

2) Hold differential assembly with soft jawed vise, remove final
gear (1).

1. Differential pinion 7. Differential right side bearing (R bearing) 13. Pinion shaft pin

2. Differential gear

8. Speedometer sensor rotor Apply automatic transmission fluid.

3. Washer (for pinion)
9. Differential case Tightening torque

4. Pinion shaft
10. Final gear Do not reuse.

5. Washer (for gear) 11. Bolt

6. Differential side oil seal
: Apply grease 99000-25030 to oil seal lip. 12. Differential left side bearing (L bearing)

1. Differential gear assembly
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3) Remove differential side L bearing (1).
Drive it out by using special tool, bearing puller (2) and
press.

Special tool
(B) : 09913-80112

4) Remove pinion shaft pin.
Use special tool and hammer for its removal.

Special tool
(C) : 09922-85811

5) Remove pinion shaft (3), differential pinions with each
washer, differential gears (2) with each washer.

ADJUSTMENT AND REASSEMBLY

Prepare replacing parts as required and proceed to reassembly.
Make sure that all parts are clean.

1) Install differential gears.
2) Measure and adjust thrust play referring to Section 7A.

If thrust play is out of specification, select suitable thrust
washer from among following available size, install it and
check again that specified gear play is obtained.

Available thrust washer thickness
: 0.9, 0.95, 1.0, 1.05, 1.1, 1.15 and 1.2 mm (0.035, 0.037, 
0.039, 0.041, 0.043, 0.045, and 0.047 in.)

3) Then assemble them with suitable thrust washers.

4) Drive in new pinion shaft pin from right side till it is flush with
differential case surface.

Special tool
(C) : 09922-85811

1. Differential case

1. Differential case

2. Differential gear

3. Differential pinion shaft
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5) Install differential side L bearing (1). Press-fit it by using spe-
cial tool and copper hammer.

Special tool
(D) : 09924-74510
(E) : 09926-68310

.

6) Press-fit new sensor rotor (1) with groove (2) side downward
as shown by using special tools and copper hammer.

Special tool
(F) : 09951-76010
(G) : 09940-54910

7) Support differential assembly as illustrated so as to float L
bearing, and then press-fit R bearing by using special tool
and copper hammer.

Special tool
(D) : 09924-74510
(E) : 09926-68310
(H) : 09951-16060

8) Hold differential assembly with soft jawed vise (3), install
final gear (2) and then tighten it with 8 bolts to which thread
lock cement is applied to specified torque.

Tightening torque
(a) : 90 N·m (9.0 kg-m, 65.0 lb-ft)

“A” : Thread lock cement 99000-32110

2. Differential case

1. Differential side R bearing 4. Differential case

2. Speedometer sensor rotor 5. Differential side L bearing

3. Differential pinion shaft pin

CAUTION:

Use of bolts other than specified ones is prohibited.

1. Final gear bolt
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REAR COVER (O/D BRAKE PISTON ASSEMBLY)

DISASSEMBLY

1) Remove O/D brake piston (1) from rear cover (2).

2) Remove O-ring (3) and seal ring (4).
Replace them, if damaged.

ASSEMBLY

1) Install seal rings to rear cover and O-rings to O/D brake pis-
ton.

2) Apply grease to O-rings and install O/D brake piston to rear
cover.

PLANETARY SUN GEAR NO.1 ASSEMBLY

DISASSEMBLY

1) Remove one-way clutch retainer (1) from planetary sun gear
No.1 assembly.

2) Remove one-way clutch bearings (2), one-way clutch (3),
inner race (4) and washer (5) from planetary sun gear No.1
(6).

ASSEMBLY

Reverse removal procedure noting followings.
• When installing retainer, fit 2 hooks of retainer on planetary

sun gear No.1 and tap the other 2 hooks with plastic ham-
mer.

After assembling, make sure that :
• There is no clearance between retainer and bearing.

NOTE:

If O/D brake piston is hard to take it out, force low-pres-

sure compressed air (1 kg/cm2, 15 psi, 100 kPa max) into
hole (5) shown in figure and pop out piston into a rag.

NOTE:

Do not reuse retainer.
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• Inner race (1) can rotate only one direction shown in figure.

• Fit 2 protrusions of washer to holes of planetary sun gear
No.1.

TORQUE CONVERTER HOUSING

DISASSEMBLY

1) Remove oil seal (1).

2) Remove counter bearing (1) using special tools.

Special tool
(A) : 09930-30102
(B) : 09923-74510

ASSEMBLY

1) Install counter bearing to torque converter housing.
Use special tools and a hammer to press fit the bearing to
torque converter housing.

Special tool
(D) : 09924-74510
(E) : 09944-68510
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2) Install new oil seal to torque converter housing.
Use special tool to press-fit oil seal until the oil seal end face
is flush with torque converter housing end face.

Special tool
(F) : 09940-53111

TRANSMISSION CASE

DISASSEMBLY

1) Remove oil seal (1).

2) Remove counter bearing (1) using special tools.

Special tool
(A) : 09930-30102
(C) : 09941-64511

ASSEMBLY

1) Install counter bearing using special tools.

Special tool
(D) : 09924-74510
(E) : 09944-68510
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2) Install new oil seal to transmission case.
Use special tool to press-fit oil seal until oil seal end face is
flush with transmission case end face.

Special tool
(F) : 09913-75510

UNIT ASSEMBLY

CAUTION:

• Automatic transmission consists of highly precise parts. As even a flaw in a small part may cause
oil leakage or decrease in function, check each part carefully before installation.

• Clean all parts with compressed air. Never use wiping cloths or rags.
• Before assembling new clutch discs and brake band, soak them in automatic transmission fluid for

at least 2 hours.
• Be sure to use new gaskets and O-rings.
• Lubricate O-rings with automatic transmission fluid.
• Apply automatic transmission fluid on sliding or rotating surfaces of the parts before assembly.
• Use yellow petrolatum grease or Suzuki Super Grease C to retain parts in place.
• Be sure to install thrust bearings and races in correct direction and position.
• Make sure that snap ring ends are not aligned with one of cutouts and are installed in groove cor-

rectly.
• Do not use adhesive cements on gaskets and similar parts.
• Be sure to torque each bolt and nut to specification.
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1) Install new O-rings (inside (5) and outside (6)) to reverse
brake piston (4), and apply grease to them.

“A” : Grease 99000-25030

2) Install reverse brake piston (4), wave spring (3) and reverse
brake piston seat (2) to transmission case.

3) Install new snap ring (1) by compressing wave spring thru
reverse brake piston seat with hydraulic press (8) and spe-
cial tool.

Special tool
(A) : 09926-96040

4) Install counter drive gear (1).

Tightening torque
Counter drive gear installing bolts
(a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

NOTE:

Don’t compress wave spring more than necessary or it
may get damaged.

7. Flat end rod or the like

2. Transmission case
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5) Install new inner and outer O-rings (4) to 1st & 2nd brake
piston (3) and apply grease to them.

“A” : Grease 99000-25030

6) Install 1st & 2nd brake piston (3) to transmission case, in
such way that the side with spring holes comes to the top.
Make sure that the O-rings are not twisted or caught.

7) Place 1st & 2nd brake piston return spring subassembly (2)
on piston (3). Make sure that each spring fits the holes on
the piston.

8) Push down return spring subassembly and install snap ring
(1).

9) Install 1st & 2nd brake (B1) discs and plates in following
order.
(1) Plate → (2) Disc → (3) Plate → (4) Disc → (5) Plate →
(6) Disc → (7) Plate → (8) Disc

10) Hold above parts with snap ring.

11) Install brake flange (1) and snap ring (2) to transmission
case (3).

CAUTION:

Check that the opening of snap ring does not face the
cored-hole (5) of the transmission case.

NOTE:

The flat surface of the flange comes to the top (must face
O/D brake piston).
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12) Measure 1st & 2nd brake (B1) stroke and clearance in fol-
lowing manner.

• Set the dial gauge (1) to 1st & 2nd brake (B1) piston as
shown. Blow compressed air into hole (4) shown in figure.
Then measure the difference as the compressed air is blown
in.

1st & 2nd brake (B1) piston stroke
 Standard : 1.79 – 2.01 mm (0.0705 – 0.0791 in.)

• Set the dial gauge (1) on the top-most brake disc (5).
Blow compressed air into the hole (4) shown in figure.
Measure the difference. Call this value (A).
If the measured value (s) is (are) out of specification, replace
brake discs, plates and flange.

1st & 2nd brake (B1) disc clearance
Standard : 1.31 – 1.96 mm (0.0516 – 0.0772 in.)

\

13) Install O/D brake (B0) return spring seat (4), return spring (3)
and then retainer (2).

14) While compressing retainer (2), install snap ring (1).

2. Tip of dial gauge on B1 brake piston

3. Air gun

CAUTION:

Position return spring (3) to be centered so that rear
cover not be caught.
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15) Install thrust needle roller bearing (1) and planetary sun gear
No.2 (2). Turn planetary sun gear No.2 (2) right and left to
match the brake discs and the spline of planetary sun gear
No.2.

16) Install thrust needle roller bearing (3) and planetary set (4).
Turn planetary set (4) right and left to match the gears of the
planetary sun gear No.2 (2) and the gears of the planetary
set (4).

17) Install thrust needle roller bearing (5) and planetary sun gear
No.1 assembly (6). Turn planetary sun gear No.1 assembly
(6) right and left to match the gears of planetary set (4) and
the gears of planetary sun gear No.1 assembly (6).

18) Install O/D brake (B0) discs (1) and plates (2).
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19) Measure the clearance of O/D brake (B0) in the following
manner.

• Blow compressed air into hole (4) shown in figure to activate
1st & 2nd brake (B1) piston, then measure the distance
between the top of O/D brake (B0) plate and the transmis-
sion case – rear cover mating surface.
Call this value (A).
((A) = The value on vernier caliper – width of straight edge )

• Measure the distance from top of O/D brake (B0) piston (on
rear cover) to rear cover – transmission case mating surface.
Call this value (B).

• Clearance = (A) – (B) + 0.4

O/D brake (B0) clearance
Standard : 0.80 – 1.40 mm (0.0315 – 0.0551 in.)

20) If the obtained value is out of standard value, replace brake
disc and plate.

21) Install O/D brake piston adapter (1) thrust needle roller bear-
ing (2) and direct clutch (C0) assembly (3).

1. Straight edge

2. Vernier caliper

3. Rear cover assembly (with B0 piston)

5. Air gun

6. O/D brake piston adapter
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22) Install thrust needle roller bearing (3).
23) Install thrust washer (2).

24) Install new gasket to transmission case and install rear cover
(1).

Tightening torque
Rear cover bolts
(a) : 19 N·m (1.9 kg-m, 14.0 lb-ft)

25) Measure clearance between thrust washer and rear cover in
the following manner.

• Measure the shaft and play of planetary set (1) with dial
gauge (2).
If the obtained clearance is out of specification, select the
thrust washer from table below and repeat above steps 22) –
24) to obtain the clearance within specification.

Clearance between thrust washer and rear cover
Standard : 0.3 – 0.7 mm (0.012 – 0.028 in.)

Available thrust washer (thickness)
: 1.9 mm (0.075 in.), 2.2 mm (0.087 in.), 2.5 mm (0.098 in.) 
or 2.8 mm (0.110 in.)

1. Rear cover

4. Gasket(a)

NOTE:

Install the hook (2) to the location shown in figure.

NOTE:

Make sure that tip of dial gauge is not in contact with
counter drive gear (3).
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26) Attach parking lock rod (2) to manual shift shaft (1).
27) Install manual shift shaft and washer (3) to transmission

case. Fix manual shift shaft with washer, control shift lever
(4) and two nuts (5).
Apply grease to the washers.

Tightening torque
Control shift lever nuts
(a) : 30 N·m (3.0 kg-m, 22.0 lb-ft)

“A” : Grease 99000-25030

28) Install detent spring (1) to transmission case.

Tightening torque
Detent spring bolt (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

29) Install thrust needle roller bearing (2) on counter bearing (3).
30) Install counter driven gear (1).

31) Install parking lock pawl sleeve (1) and oil plate (not shown
in figure).

Tightening torque
Parking lock pawl sleeve bolt
(a) : 19 N·m (1.9 kg-m, 14.0 lb-ft)
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32) Install parking lock pawl (2).
33) Install parking lock pawl shaft (4), torsional spring (3), and

cover (1), then hold them with 2 bolts.

Tightening torque
Parking lock pawl bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

34) Install reverse brake (B2) plates, discs, flange and cushion
plate in following order :
(1) Cushion plate → (2) Plate → (3) Disc → (4) Plate → (5)
Disc → (6) Plate → (7) Disc → (8) Plate → (9) Disc → (10)
Flange

35) Hold above parts with snap ring.

NOTE:

• Note the direction of cushion plate (1).
• Make sure that the plates are fitted into groove of

transmission case as shown in figure.

2. Brake plate side

3. Transmission case side
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36) Inspect reverse brake (B2) piston stroke and clearance by
blowing compressed air into hole (4) shown in figure.
Make sure that the obtained piston stroke and clearance sat-
isfy the standard value.

• Set dial gauge (1) to the top of reverse brake (B2) flange and
blow compressed air into the hole shown in figure.

Reverse brake disc clearance
Standard : 0.79 – 1.69 mm (0.031 – 0.067 in.)

• Set special tool (B) on the tip of dial gauge and place the
other end of special tool on the claw of reverse brake (B2)
piston. Blow compressed air into the hole (4) shown in figure
and measure the value for piston stroke.

Reverse brake piston stroke
Standard : 1.77 – 2.59 mm (0.070 – 0.102 in.)

Special tool
(B) : 09952-06020

37) Apply grease to thrust washers (1) and install them to follow
shaft (2).

“A” : Grease 99000-25030

NOTE:

If clearance and/or piston stroke is out of specification,
disassemble reverse brake (B2) discs and plates, rein-
stall them to satisfy the measured values to standard
value.

2. Tip of dial gauge on the top of B2 brake flange

3. Air gun

[A] : Clearance

[B] : Piston Stroke

NOTE:

When installing thrust washers, make sure that the pro-
trusions of thrust washer do not interfere with the ones
of the other side.
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38) Install follow shaft (1) to transmission case.
Turn it right and left to match the reverse brake (B2) discs
and the spline of follow shaft.

39) Install thrust needle roller bearing (1) to intermediate shaft
(2).

40) Install intermediate shaft (1) to transmission case.

41) Install rear clutch assembly (1) by turning it right and left to
match the clutch disc of rear clutch assembly and the spline
of intermediate shaft.

42) Install thrust bearing race (2).

“A” : Grease 99000-25030

43) Install front clutch assembly (1) by turning it right and left to
match the clutch of disc clutch assembly and the spline of
follow shaft.

NOTE:

When installing follow shaft, do not let the thrust washer
fall off from follow shaft.
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44) Apply grease to thrust needle roller bearing (1) and install it.

“A” : Grease 99000-25030

45) Apply grease to clutch drum thrust washer (1) and install it to
oil pump assembly (2).

“A” : Grease 99000-25030

46) Install new gasket to transmission case and install oil pump
assembly (1) to transmission case.

Tightening torque
Oil pump assembly bolts (a) : 12 N·m (1.2 kg-m, 9.0 lb-ft)

47) Measure input shaft end (2) play.
Set dial gauge (1) as shown in figure and measure the play
of the input shaft.

Input shaft end Play
Standard : 0.3 – 0.7 mm (0.012 – 0.028 in.)

48) If the obtained value is out of standard value, select thrust
bearing race (installed in step 41)) of different thickness
shown in table below and adjust the play.

Available thrust bearing race size (thickness)
1.3 mm (0.051 in.), 1.7 mm (0.067 in.) or 2.1 mm (0.083 in.)

3. Oil pump
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49) Install differential gear assembly (1).

50) Install thrust bearing race (1) and thrust needle roller bearing
(2) to the top of counter driven gear (3).

51) Apply grease to oil pump D-ring.
Install new gasket to transmission case and install torque
converter housing (1).

Tightening torque
Torque converter housing bolts
(h) : 19 N·m (1.9 kg-m, 14.0 lb-ft)

Grease 99000-25030

“A” : Thread lock cement 99000-32110

NOTE:

Grease can be applied around the R and L bearing of dif-
ferential gear assembly to ease fitting to the transmis-
sion case and torque converter housing.

NOTE:

Apply thread lock to the three bolts shown in figure.

2. New bolt
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52) Install O-rings to each accumulator piston and apply grease
or ATF to them.

Grease 99000-25030

53) Install C1 and B0 accumulator pistons (1 and 6), springs (2,
3 and 7) and spacers (4).
Hold them with snap rings (5).

54) Install C0, B1, C2 accumulator springs (9, 12, 13, 15 and
16), spacer (11) and pistons (8, 10 and 14) as shown in fig-
ure.

55) Install wire-to-solenoid assembly (1).

Tightening torque
Wire - to - solenoid assembly bolt
(a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

Grease 99000-25030

NOTE:

C1 and B0 accumulator pistons are the same.

NOTE:

• Make sure that snap rings are fitted to the groove of
each cylinder.

• Make sure that O-rings are not twisted or caught when
installing.

NOTE:

Make sure that O-rings are not twisted or caught when
installing.

1. C1 accumulator piston 9. C0 accumulator spring 
(with Pink paint)

2. C1 accumulator outer spring 
(with Yellow paint)

10. B1 accumulator piston

3. C1 accumulator inner spring 
(with Yellow paint)

11. B1 accumulator spacer

4. Spacer 12. B1 accumulator inner spring 
(with Orange paint)

5. Snap ring 13. B1 accumulator outer spring 
(with Orange paint)

6. B0 accumulator piston 14. C2 accumulator piston

7. B0 accumulator spring 
(with Purple paint)

15. C2 accumulator inner spring 
(with Light Blue paint)

8. C0 accumulator piston 16. C2 accumulator outer spring
 (with Light Blue paint)

NOTE:

Apply grease to O-ring of wire-to-solenoid assembly.



7B-132 AUTOMATIC TRANSMISSION (4 A/T)
56) Install valve body assembly (1) to transmission case.
First match the pin of the manual valve to the slot of the
manual shift shaft.
To fix valve body assembly (1) to transmission case, first
tighten bolt B (3), then tighten other bolts.

Tightening torque
Valve body to transmission case bolts 
: 10 N·m (1.0 kg-m, 7.5 lb-ft)

57) Connect couplers of wire-to-solenoid to solenoid valves.

Bolt Length “a” Pieces
A 30 mm (1.20 in.) 7
B 31 mm (1.22 in.) 2
C 25 mm (0.98 in.) 2

2. Bolt A

4. Bolt C

5. Manual valve pin

6. Slot of manual shift shaft

Solenoid Valve Wire Color
A (No.1) White 
B (No.2) Black
C (No.3) Red
D (No.4) Yellow
E (No.5) Brown

TCC (Lock-up) Orange

1. Solenoid valve No.1

2. Solenoid valve No.2

3. Solenoid valve No.3

4. Solenoid valve No.4

5. Solenoid valve No.5

6. Lock-up solenoid
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58) Install O-ring to oil strainer assembly (1). Make sure that O-
ring is not twisted.

59) Install oil strainer assembly to the top of valve body assem-
bly.
Connect transmission temperature sensor (2) coupler.
Fix transmission temperature sensor and oil strainer assem-
bly with bolts.

Tightening torque
Transmission temperature sensor bolt
(a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

60) Install magnet (1) in oil pan (2).

61) Install gasket to transmission case and install oil pan (1).

Tightening torque
A/T oil pan bolts (a) : 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

62) Install oil cooler (1) and ground cable (2).

Tightening torque
A/T oil cooler bolt (a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

NOTE:

If metal particles are attached to the magnet, clean them
before installing.
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63) Install vehicle speed sensor (for speedometer) (1), shift
cable bracket (2) and connector clamp bracket (3).

Tightening torque
Vehicle speed sensor bolt
(a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)
Shift cable bracket bolts
(b) : 13 N·m (1.3 kg-m, 9.5 lb-ft)
Connector clamp bracket bolt : 8 N·m (0.8 kg-m, 6.0 lb-ft)

64) Install A/T fluid filler tube (2) and level gauge (1).

Tightening torque
A/T fluid filler tube bolt (a) : 19.5 N·m (1.95 kg-m, 14.5 lb-ft)

65) Install output shaft speed sensor (1) and input shaft speed
sensor (2).
Apply grease to O-ring of each sensor.

Tightening torque
Output shaft speed sensor bolt
(a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)
Input shaft speed sensor bolt 
(b) : 8 N·m (0.8 kg-m, 6.0 Ib-ft)

Grease : 99000-25030

66) Install engine mounting LH bracket. 

Tightening torque
Engine mounting LH bracket bolts
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)



AUTOMATIC TRANSMISSION (4 A/T) 7B-135
67) Install breather sensor hose (1).
68) Install transmission range sensor (2).

Install it temporarily so that the adjustment can be done after
installing assembly back to the vehicle.

Tightening torque
Transmission range sensor bolt
(a) : 18 N·m (1.8 kg-m, 13.0 lb-ft)

69) Install torque converter (1) to input shaft.
• Install torque converter, using care not to damage oil seal of

oil pump.
• After installing torque converter, check to make sure that dis-

tance “a” is within specification.

Torque converter installing position
“a” : More than 19.9 mm (0.783 in.)

• Check torque converter for smooth rotation.
• Apply grease around cup at the center of torque converter.

“C” : Grease 99000-25010

CAUTION:

• Before installing converter, make sure that its pump
hub portion is free from nicks, burrs or damage which
may cause oil seal to leak.

• Be very careful not to drop converter on oil pump gear.
Damage in gear, should it occur, may cause a critical
trouble.

2. Flange nut

3. Torque converter housing

4. Cup
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TIGHTENING TORQUE SPECIFICATION

Fastening part
Tightening torque

N•m kg-m lb-ft
A/T fluid drain plug 23 2.3 16.5
Transmission rage sensor bolt 18 1.8 13.0
Output shaft speed sensor bolt 8 0.8 6.0
Input shaft speed sensor bolt 8 0.8 6.0
Dropping resistor bolts 20 2.0 14.5
Shift solenoid bolts 8 0.8 6.0
Transmission temperature sensor bolt 10 1.0 7.5
Transmission to engine bolts and nut 85 8.5 61.5
Drive plate to torque converter bolts 20 2.0 14.5
Starter motor bolts 23 2.3 16.5
Oil pump cover bolts 10 1.0 7.5
Valve body bolts 5.5 0.55 4.0
Final gear bolts 90 9.0 65.0
Counter drive gear installing bolts 5.5 0.55 4.0
Rear cover bolts 19 1.9 14.0
Control shift lever nuts 30 3.0 22.0
Detent spring bolt 11 1.1 8.0
Parking lock pawl sleeve bolt 19 1.9 14.0
Parking lock pawl bolts 11 1.1 8.0
Oil pump assembly bolts 12 1.2 9.0
Torque converter housing bolts 19 1.9 14.0
Wire-to-solenoid assembly bolt 8 0.8 6.0
Valve body to transmission case bolts 10 1.0 7.5
A/T oil pan bolts 7.5 0.75 5.5
A/T oil cooler bolt 60 6.0 43.5
Vehicle speed sensor bolt 5.5 0.55 4.0
Shift cable bracket bolt 13 1.3 9.5
Connector clamp bracket bolt 8 0.8 6.0
A/T fluid filler tube bolt 19.5 1.95 14.5
Engine mounting LH bracket bolts 55 5.5 40.0
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SPECIAL TOOL

09900-06108 09900-20606 09900-20701 09913-75510
Snap ring plier
(Closing type)

Dial gauge Magnetic stand Bearing installer

09913-80112 09913-85210 9922-85811 09923-74510
Bearing installer Bearing installer Spring pin remover 

(6 mm)
Bearing remover

09924-74510 09925-37811-001 09925-88210 09926-26030
Installer handle Oil pressure gauge Bearing puller attachment Air installer No.1

09926-26040 09926-68310 09926-96010 09926-96020
Air installer No.2 Bearing installer Clutch spring compressor Clutch spring compressor
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09926-96030 09926-96040 09930-30102 09931-76030
Clutch spring compressor 
No.7

Clutch spring compressor 
No.8

Sliding shaft 16/14 pin DLC adapter

09931-76011 09941-64511 09944-68510 09951-16060
Tech 1A kit
See NOTE below.

Bearing remover Bearing installer Bush remover

09952-06010 09952-06020 09926-26050
Dial gauge plate No.1 Dial gauge plate No.2 Mass storage cartridge Air installer No.3

09940-53111
Oil seal install tool
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REQUIRED SERVICE MATERIAL

NOTE:

This kit includes the following items.
1. Storage case, 2. Operator’s manual, 3. SUZUKI scan tool (Tech-1A), 4. DLC cable, 
5. Test lead / probe, 6. Power source cable, 7. DLC cable adaptor, 8. Self-test adaptor

Material
Recommended SUZUKI product

(Part Number)
Use

Automatic transmission fluid An equivalent of DEXRON®-III or 

DEXRONR®-IIE

• Automatic transmission
• Parts lubrication when installing

Sealant SUZUKI BOND No. 1215
(99000-31110)

• Case housing star-shaped recess 
bolts
(3 pcs only)

Lithium grease SUZUKI SUPER GREASE C
(99000-25030)

• Retaining parts in place when 
assembling

• Oil seal lips
• D-rings
• O-rings

SUZUKI SUPER GREASE A
(99000-25010)

• Cable ends
• Converter center cup

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Final gear bolts
• Torque converter housing bolts
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



7C-2 CLUTCH
GENERAL DESCRIPTION
The clutch is a diaphragm-spring clutch of a dry single disc type. The diaphragm spring is of a tapering-finger
type, which is a solid ring in the outer diameter part, with a series of tapered fingers pointing inward.

The disc, carrying four torsional coil springs, is positioned on the transmission input shaft with an involute spline
fit.

The clutch cover is secured to the flywheel, and carries the diaphragm spring in such a way that the peripheral
edge part of the spring pushes on the pressure plate against the flywheel (with the disc in between), when the
clutch release bearing is held back. This is the engaged condition of the clutch.
Depressing the clutch pedal causes the release bearing to advance and pushes on the tips of the tapered fin-
gers of the diaphragm spring. When this happens, the diaphragm spring pulls the pressure plate away from the
flywheel, thereby interrupting the flow of drive from flywheel through clutch disc to transmission input shaft.

1. Crankshaft 6. Diaphragm spring

2. Flywheel 7. Release bearing

3. Clutch disc 8. Input shaft bearing

4. Pressure plate 9. Input shaft

5. Clutch cover 10. Release shaft



CLUTCH 7C-3
DIAGNOSIS

Condition Possible Cause Correction
Slipping Improper clutch pedal free travel Adjust free travel.

Worn or oily clutch disc facing Replace disc.
Warped disc, pressure plate or flywheel surface Replace disc, clutch cover or 

flywheel.
Weakened diaphragm spring Replace clutch cover.
Rusted clutch cable Replace cable.

Dragging clutch Improper clutch pedal free travel Adjust free travel.
Weakened diaphragm spring, or worn spring tip Replace clutch cover.
Rusted input shaft splines Lubricate.
Damaged or worn splines of transmission input shaft Replace input shaft.
Excessively wobbly clutch disc Replace disc.
Clutch facings broken or dirty with oil Replace disc.

Clutch vibration Glazed (glass-like) clutch facings Repair or replace disc.
Clutch facings dirty with oil Replace disc.
Release bearing slides unsmoothly on input shaft 
bearing retainer

Lubricate or replace input 
shaft bearing retainer.

Wobbly clutch disc, or poor facing contact Replace disc.
Weakened torsion springs in clutch disc Replace disc.
Clutch disc rivets loose Replace disc.
Distorted pressure plate or flywheel surface Replace clutch cover or fly-

wheel.
Weakened engine mounting or loosened engine 
mounting bolt or nut

Retighten or replace mount-
ing.

Noisy clutch Worn or broken release bearing Replace release bearing.
Input shaft front bearing worn down Replace input shaft bearing.
Excessive rattle of clutch disc hub Replace disc.
Cracked clutch disc Replace disc.
Pressure plate and diaphragm spring rattling Replace clutch cover.

Grabbing clutch Clutch disc facings soaked with oil Replace disc.
Clutch disc facings excessively worn Replace disc.
Rivet heads showing out of facing Replace disc.
Weakened torsion springs Replace disc.
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ON-VEHICLE SERVICE
CLUTCH CABLE

REMOVAL

1) Disconnect negative cable at battery.

2) Remove clutch cable joint nut (1).
3) Remove joint pin (2) from clutch release lever (3).

4) Disconnect cable hook (1) from clutch pedal (4).
5) Remove clutch cable (3) from bracket (5) by turning cable

cap (2) about 90° as shown.

1. Clutch cable 6. Pedal bracket

2. Release lever 7. Adjusting bolt

3. Joint pin
: Apply grease 99000-25010 to joint pin.

8. Lock nut

4. Joint nut 9. Clutch cable hook
: Apply grease 99000-25010 to cable hook.

5. Clutch pedal Tightening torque
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INSPECTION

Inspect clutch cable and replace it for any of the following condi-
tions.

• Excessive cable friction
• Frayed cable
• Bent or kinked cable
• Broken boots
• Worn end

INSTALLATION

1) Apply grease to cable end hook and also joint pin before
installing cable.

“A” : Grease 99000-25010

2) Hook cable end with pedal by using screwdriver or long nose
pliers from cabin inside, then join inner cable wire joint pin in
release lever.

3) Install clutch cable (2) to bracket (3) by turning cable cap (1)
about 90° as shown.

4) Screw in joint nut and adjust free travel of pedal to specifica-
tion by turning nut.

5) Check clutch for proper function with engine running.

NOTE:

Take care that cable grommet (4) has specific installing
direction as shown in the figure.
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CLUTCH PEDAL AND CLUTCH PEDAL BRACKET

1. Clutch cable hook
: Apply grease 99000-25010 to cable 
hook.

7. Pedal spring
: Apply grease 99000-25010 to inside surface 
of spring.

13. Adjusting bolt cap

2. Clutch pedal bracket 8. Pedal shaft spacer
: Apply grease 99000-25010 to outside sur-
face of spacer.

14. Adjusting bolt

3. Bolt 9. Pedal shaft 15. Lock nut

4.
Nut

10.
Clutch pedal

Tightening torque

5. Pedal shaft nut 11. Pedal pad

6. Pedal bush 12. Pedal return cushion
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CLUTCH PEDAL HEIGHT

Adjust clutch pedal (1) height with adjusting bolt (2) located on
pedal bracket (3) so that clutch pedal height is same as brake
pedal (4) height.

Height difference
“a” : 0 mm (0 in.)

CLUTCH PEDAL FREE TRAVEL

1) Confirm that clutch pedal height is specification.
2) Depress clutch pedal (1), stop the moment clutch resistance

is felt, and measure distance (clutch pedal free travel). Free
travel should be within the following specification.

Pedal free travel
“b” : 15 – 20 mm (0.6 – 0.8 in.)

3) If free travel is out of specification, adjust it with cable joint
nut (1).

Release lever free travel (Reference)
“c” : 0 – 2 mm (0 – 0.08 in.)

4) After checking clutch pedal free travel, also check clutch for
proper function with engine running.
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UNIT REPAIR OVERHAUL
CLUTCH COVER, CLUTCH DISC AND FLYWHEEL

REMOVAL

1) Dismount transmission assembly referring to Section 7A.

2) Hold flywheel stationary with special tool (A) and remove
clutch cover bolts (1), clutch cover (2) and clutch disc.

Special tool
(A) : 09924-17810

1. Flywheel 7. Release bearing
: Apply grease 99000-25010 to joint of bearing and release 
shaft and also bearing inside. (0.3 g)

2. Clutch release shaft seal
: Apply grease 99000-25010 to seal lip. (0.3 g)

8. Clutch cover

3. Clutch release shaft No.2 bush
: Apply grease 99000-25010 to bush inside. (0.3 g)

9. Clutch disc

4. Return spring 10. Clutch cover bolt

5. Clutch release shaft
Apply grease 99000-25010 to the end of release shaft arm. (0.3 g)

Tightening torque

6. Clutch release shaft No.1 bush
: Apply grease 99000-25010 to bush inside. (0.3 g)

Do not reuse.
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3) Pull out input shaft bearing (1) by using special tool (B), and
wrench.

Special tool
(B) : 09921-26020
09930-30104

INSPECTION

Input Shaft Bearing

Check bearing (1) for smooth rotation and replace it if abnormality
is found.

Clutch Disc

Measure depth of rivet head depression, i.e. distance between
rivet head and facing surface. If depression is found to have
reached service limit at any of holes, replace disc assembly.

Rivet head depth
Standard : 1.65 – 2.25 mm (0.06 – 0.09 in.)
Service limit : 0.5 mm (0.02 in.)

Clutch Cover

1) Check diaphragm spring (1) for abnormal wear or damage.
2) Inspect pressure plate (2) for wear or heat spots.
3) If abnormality is found, replace it as assembly. Do not disas-

semble it into diaphragm and pressure plate.

Flywheel

Check surface contacting clutch disc for abnormal wear or heat
spots. Replace or repair as required.
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INSTALLATION

1) Install flywheel (1) to crankshaft and tighten bolts (2) to spec-
ification.

Special tool
(A) : 09924-17810

Tightening torque
Flywheel bolts (a) : 70 N·m (7.0 kg-m, 50.5 lb-ft)

2) Using special tool, install input shaft bearing to flywheel.

Special tool
(B) : 09925-98210

3) Aligning clutch disc to flywheel center by using special tool,
install clutch cover (1) and bolts. Then tighten bolts to speci-
fication.

Special tool
(A) : 09924-17810
(C) : 09923-36320

Tightening torque
Clutch cover bolts (b) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

NOTE:

Before assembling, make sure that flywheel surface and
pressure plate surface have been cleaned and dried thor-
oughly.

NOTE:

• While tightening clutch cover bolts, compress clutch
disc with special tool (C) by hand so that disc cen-
tered.

• Tighten cover bolts little by little evenly in diagonal
order.
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4) Slightly apply grease to input shaft (1), then join transmission
assembly with engine. Refer to Section 7A for remounting
procedure.

“A” : Grease, 99000-25210

CLUTCH RELEASE SYSTEM
REMOVAL

1) Remove release lever by loosening its bolt.

2) Take out release bearing by turning release shaft (1).
3) Unhook return spring by using pliers.
4) Drive out No.2 bush by using special tool and hammer.

Release shaft seal will also be pushed out.

Special tool
(A) : 09922-46010

5) Remove release shaft and return spring.

6) Install tap (M16 X 1.5) (1) to clutch release shaft No.1 bush.

7) Pull out No.1 bush by using tap (1) and special tools.

Special tool
(B) : 09923-46020
(C) : 09930-30104

NOTE:

When inserting transmission input shaft to clutch disc,
turn crankshaft little by little to match splines.
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INSPECTION

Clutch release bearing

Check clutch release bearing for smooth rotation.
If abnormality is found, replace it.

Clutch release shaft

Check clutch release shaft and its pin for deflection or damage.
If abnormality is found, replace it.

INSTALLATION

1) Drive in a new No.1 bush by using special tools and then
apply grease to bush inside.

Special tool
(A) : 09930-30104
(B) : 09923-46030

“A” : Grease 99000-25010

2) Install release shaft with return spring applied to it.

CAUTION:

Do not wash release bearing. Washing may cause grease
leakage and consequential bearing damage.
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3) Apply grease to No.2 bush (1) inside and press-fit it by using
the same special tool as in removal.

“A” : Grease 99000-25010

Special tool
(C) : 09922-46010

4) Coat grease to shaft seal (2) lip and then install it till it is flush
with case surface. Use special tool for this installation and
face seal lip downward (inside).

“A” : Grease 99000-25010

Special tool
(D) : 09925-98221

5) Caulk seal at A by using caulking tool and hammer.

6) Hook return spring.
7) Apply grease to release bearing (1) inside and release shaft

arm (2), then set bearing.

“A” : Grease 99000-25010

8) Apply small amount of grease to input shaft (3) spline (0.3 g)
and front end (0.15 g) as well.

“B” : Grease 99000-25210

9) Set release lever to release shaft aligning their punch marks
(1), then tighten bolt.

Tightening torque
Release lever bolt (a) : 23 N·m (2.3 kg-m, 16.5 lb-ft)
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TIGHTENING TORQUE SPECIFICATION

REQUIRED SERVICE MATERIAL

SPECIAL TOOL

Fastening part
Tightening torque

N•m kg-m lb-ft
Flywheel bolts 70 7.0 50.5
Clutch cover bolts 23 2.3 16.5
Release lever bolt 23 2.3 16.5

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Cable end hook and joint pin.
• Release shaft bushes and seal.
• Release shaft arm.
• Release bearing inside.

SUZUKI SUPER GREASE I
(99000-25210)

Input shaft spline and front end.

09921-26020 09922-46010 09923-36320 09923-46020
Bearing remover Bush remover Clutch center guide Joint pipe

09923-46030 09924-17810 09925-98210 09925-98221
Joint pipe Flywheel holder Input shaft bearing 

installer
Bearing installer
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09930-30104
Sliding shaft
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7D-2 TRANSFER
GENERAL DESCRIPTION
The transfer consists of parts as shown in figure.

DIAGNOSIS

1. Intermediate shaft 6. Shim 11. Transfer output retainer

2. Left case 7. Reduction driven gear 12. Flange

3. Reduction drive gear 8. Bevel gear ✱ : Forward

4. Circlip 9. Bevel pinion shaft

5. Right case 10. Pinion shaft spacer

Condition Possible Cause Correction
Noise Inadequate or insufficient lubricant Replenish.

Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn chamfered tooth on sleeve or 
gear

Replace.

Preload of taper roller bearing is reduced Adjust.
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ON-VEHICLE SERVICE
OIL CHANGE

1) Before changing or inspecting oil, be sure to stop engine and
lift vehicle horizontally.

2) With vehicle lifted up, check oil level and leakage. If leakage
exists, correct or repair it.

3) Drain old oil, tighten drain plug (3) after applying sealant to
its thread and fill new specified oil as shown below by speci-
fied amount (roughly up to level hole).

“A” : Sealant 99000-31230

Tightening torque
Transfer oil drain plug (a) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

Transfer gear oil
:Hypoid gear oil API GL-5 
For oil viscosity, refer to the chart.

Oil Capacity
: 0.5 liters (1.1/0.9 US/lmp. pt)

4) Torque level/filler plug (4) as specified below after applying
sealant to its thread.

“A” : Sealant 99000-31230

Tightening torque
Transfer oil level / filler plug 
(b) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

NOTE:

• It is highly recommended to use SAE 80W-90 Hypoid
gear oil API GL-5.

• Whenever vehicle is hoisted for any other service work
than oil change, also be sure to check for oil leakage.

1. Transfer

2. Drive shaft
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UNIT REPAIR OVERHAUL

1. Transfer left case 11. Bevel gear shim 21. Driven gear bearing

2. Transfer right case 12. Bevel gear (Hypoid gear) 22. Reduction drive gear bearing

3. Transfer output retainer 13. Bevel pinion shaft (Hypoid gear) 23. Flange nut
: After tightening nut so as rotation torque 
of bevel pinion shaft to be in specified 
value, caulk nut securely.

4. O-ring
: Apply grease 99000-25010 to all 
around surface

14. Reduction driven gear 24. Stiffener

5. Bevel pinion shim 15. Flange 25. Intermediate right bearing

6. Drain plug
: Apply sealant 99000-31230 to all 
around thread part of drain plug

16. Pinion shaft spacer Do not reuse.

7. Level plug
: Apply sealant 99000-31230 to all 
around thread part of level plug

17. Reduction drive gear Tightening torque

8. Intermediate shaft 18. Circlip Apply transfer oil.

9. Oil seal
: Apply SUZUKI SUPER GREASE A 
99000-25010 to oil seal lip.

19. Snap ring

10. Pinion shaft bearing 20. Bevel gear nut
: After tightening nut to specified 
torque, caulk nut securely
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UNIT DISMOUNTING
1) Disconnect negative cable at battery.
2) Hoist vehicle and remove wheels.
3) Drain transmission oil.

4) Remove exhaust No.1 pipe (1).
5) Remove propeller shaft.

6) Remove right side drive shaft (1) refer to Section 4A.

7) Remove Stiffener (3).

8) With transmission assembly held on jack, remove rear
mounting bolts (1).

9) Remove transfer mounting bolts and draw out transfer
assembly from transmission assembly.

2. Exhaust No.2 pipe

1
2

1

1. Transfer

2. Transmission

1
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10) Remove mounting (1) and mounting bracket (2) from trans-
fer assembly.

UNIT DISASSEMBLY
TRANSFER ASSEMBLY

1) Remove retainer bolts (2) and remove transfer output
retainer (1).

2) Remove transfer case bolts.

3) Separate right case with intermediate shaft from left case by
tapping with plastic hammer.

4) Remove reduction drive gear (1) from left case by tapping
with plastic hammer.

1

2

2. Bearing
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5) Remove drive gear bearings (1) (right and left) from reduc-
tion drive gear by using bearing puller (2).

REDUCTION DRIVEN GEAR

1) Drive out left side driven gear bearing by using special tool.

Special tool
(A) : 09913-65135

2) Drive out right side driven gear bearing by using bearing
puller, press and special tool.

Special tool
(A) : 09925-58210

3) Uncaulk bevel gear nut, remove bevel gear nut while holding
bevel gear with soft jawed vise.

4) Drive out bevel gear (1) by using special tool.

Special tool
(A) : 09913-65135
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5) Remove driven gear bearing outer race from left case (1) by
using special tool.

Special tool
(A) : 09941-54911

6) Remove driven gear bearing outer race from right case (1)
by using special tool.

Special tool
(A) : 09941-54911

INTERMEDIATE SHAFT

1) Remove reduction drive oil seal and snap ring, and then
drive out intermediate shaft.

2) Drive out intermediate right bearing (1) from intermediate
shaft by using bearing puller and press.

3) Remove intermediate center oil seals (1) by using press and
special tools.

Special tool
(A) : 09924-84510-005
(B) : 09913-75821
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TRANSFER OUTPUT RETAINER

1) Uncaulk flange nut.

2) Remove flange nut while holding flange (2) by using special
tool.

Special tool
(A) : 09930-40113

3) Remove flange (1) by special tool.

Special tool
(A) : 09913-65135

4) Drive out bevel pinion shaft from transfer output retainer by
tapping with plastic hammer.

5) Drive out pinion spacer from bevel pinion shaft.

6) Drive out pinion shaft bearing (2) from bevel pinion shaft (1)
by using press.

7) Remove pinion shaft oil seal (1) by using special tool.

Special tool
(A) : 09913-50121

1. Power wrench

3. Bearing puller
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8) Drive out pinion shaft bearing outer races (2) (front and rear)
by using brass bar (1).

COMPONENT INSPECTION
• Check each bearing for smooth rotation, wear or discolora-

tion.
If found abnormal, replace.

• Check oil seal for leakage and its lip for excessive hardness.
If either is found, replace.

• Check transfer case for cracks.
• Check bevel pinion and bevel gear for wear or cracks.
• Check pinion gear and pinon shaft for wear or damage.

UNIT ASSEMBLY
Judging from faulty conditions noted before disassembly and
what is found through visual check of bearing and gear tooth etc.
after disassembly, prepare replacing parts and proceed to reas-
sembly according to procedures as described below.

REDUCTION DRIVEN GEAR

1) Drive in bevel gear to reduction driven gear.

2) Tighten bevel gear nut to specified torque while holding
bevel gear with soft jawed vise and caulk (1) nut.

Tightening torque
Transfer bevel gear nut 
(a) : 150 N·m (15.0 kg-m, 108.5 lb-ft)

CAUTION:

• Bevel gear and pinion must be replaced as a set when
either replacement becomes necessary.

• When replacing taper roller bearing, replace as inner
race & outer race assembly.
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BEVEL GEAR SHIM

• Press-fit driven gear bearings (2) (right and left) to driven
gear by using special tools.

Special tool
(A) : 09945-16070

ADJUSTMENT

• Check clearance between driven gear bearing and case.
If the clearance is out of specification, adjust it by using
shim(s) according to following procedure.

• Install driven gear bearing outer races, take measurement of
distance “a” between end faces of driven gear bearing outer
races.

• Measure depth “b” and “c” from mating face of right (left)
case (to match with left (right) case) to face processed for
installation of driven gear bearing.

• Calculate shim thickness to be inserted.
Shim thickness = {“b” + “c” – “a” + 0.1 mm (0.004 in.)}/2

• Select shim(s) closest to calculated value.

Available shims thickness
: 0.60, 0.65, 0.70, 0.75, 0.8, 0.85, 0.90, 0.95, 1.00 and 1.05 
mm (0.024, 0.026, 0.028, 0.030, 0.031, 0.033, 0.035, 0.037, 
0.040, and 0.041 in.)

NOTE:

Support shaft with special tool as illustrated in the figure
so that retainer of bearing cone will be free from com-
pression.

1. Plate

1. Right case

2. Left case
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TRANSFER OUTPUT RETAINER

ADJUSTMENT

Special tool
(A) : 09922-76140
(B) : 09922-76150
(C) : 09922-76340
(D) : 09922-76430

“a”: Pinion dummy (special tool) height 1. Transfer output retainer

“b”: Height from retainer installation face to pinion dummy 2. Left case

“c”: Distance from retainer installation face to end face of bearing race (“b” – “a”) 3. Pinion shaft bearing

“d”: Distance from end face of left case to cylinder section of reduction driven gear 4. Reduction driven gear

“e”: Outer diameter of cylinder section of reduction driven gear (29.7 mm/1.1693 in.) 5. Bevel pinion shaft

“f”: Distance from end face of left case to center shaft of reduction driven gear (“d” + “e”/2)

“g”: Dimension marked on bevel pinion shaft (Marked in shaft in mm)

“h”: Shim size for mounting distance adjustment (“g” + “c” – “f”)
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To engage bevel pinion and gear correctly, it is prerequired to
install bevel pinion to transfer output retainer properly by using
adjusting shim (bevel pinion shim) as described on following
pages.
Shown in above page are relative positions of bevel pinion, gear
and transfer output retainer.

• Install pinion shaft bearing (1) (front side) to bevel pinion
dummy (special tools, refer to previous page).

• Install bevel pinion dummy (1), pinion shaft bearing (2) (rear
side) and special tool (A) by using special tool (B) to transfer
output retainer (refer to previous page for special tool num-
ber).

Special tool
(A) : 09922-76140
(B) : 09922-76150
(C) : 09922-76340
(D) : 09922-76430

• Tighten bevel pinion nut (special tool) so that specified bear-
ing preload is obtained.

Pinion shaft bearing preload
(a) : 5.0 – 13.0 kg-cm (4.4 – 11.2 Ib-ft)

• Measure height “b” in figure by using vernier caliper.
Calculate “c” by using measured value.

NOTE:

This installation requires no spacer or oil seal.

NOTE:

Before taking measurement, check for rotation by hand
more than 15 revolutions.

Distance “c” = Height “b” – Height “a”

“c”: Distance from retainer installation face to end face of bearing race

“b”: Height from retainer installation face to pinion dummy

“a”: Pinion dummy height
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• Install reduction driven gear to left case and right case and
then measure distance “d” as indicated in figure.
Calculate “f” by using measured value.

• Obtain adjusting shim thickness by using calculated value in
following equation.

• Select adjusting shim closest to calculated value from
among following available sizes.

Available shims thickness
: 0.30, 2.00, 2.03, 2.06, 2.09, 2.12, 2.15, 2.18, 2.21, 2.24 and 
2.27 mm (0.012, 0.079, 0.080, 0.081, 0.082, 0.083, 0.085, 
0.086, 0.087, 0.088 and 0.089 in.)

ASSEMBLY

1) Press-fit pinion shaft bearing outer races (front and rear) by
using special tools.

Special tool
(A) : 09913-75821
(B) : 09924-84510-005

2) Press-fit pinion shaft bearing (front side) by using special
tool, press and pinion shaft spacer (1) removed in procedure
UNIT DISASSEMBLY TRANSFER OUTPUT RETAINER.

Special tool
(A) : 09913-75810

14.85 mm
(0.5846 in.)

(“e”/2)
Distance “f” = Distance “d” +

Necessary 
shim thick-

ness “h”

Dimension Distance Distance
=  “g” +  “c” –  “f”

“f”: Distance from end face of left case to center shaft of reduction driven gear

“d”: Distance from end face of left case to cylinder section of reduction driven gear

“g”: Dimension marked on bevel pinion shaft
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3) Install bevel pinion shaft with new pinion shaft spacer (1) to
transfer output retainer.

4) Press-fit pinion shaft bearing (rear side) (2) by using special
tool (and press).

Special tool
(A) : 09913-75810

5) Drive in oil seal (1) by using special tools and apply grease
to oil seal lip.

Special tool
(A) : 09913-75810
(B) : 09951-16090

“A” : Grease 99000-25010

Transfer bevel pinion shaft oil seal installing depth
“a” : 27.0 – 27.5 mm (1.063 – 1.083 in.)

6) Install flange (2) and tighten flange nut gradually so as rota-
tion torque of bevel pinion shaft to be in specified value.

Special tool
(A) : 09930-40113

Rotation torque for bevel pinion shaft
(b) : 0.5 – 1.3 N·m (0.05 – 0.13 kg-m, 0.30 – 0.90 lb-ft)

7) Caulk flange nut.

CAUTION:

Press-fit bearing to such an extent that spacer is not
compressed.

2. Bevel pinion shaft

NOTE:

• If rotation torque of bevel pinion shaft exceeds specifi-
cation given below, replace pinion shaft spacer and
tighten flange nut.

• Before taking measurement of rotation torque, rotate
pinion shaft over ten rounds in advance.

1. Power wrench

3. Torque wrench



7D-16 TRANSFER
RIGHT CASE

1) Press-fit intermediate right bearing to intermediate shaft.

2) Install intermediate center oil seals (1) to case by using spe-
cial tool and apply grease to oil seal lip.

Special tool
(A) : 09924-84510-005
(B) : 09913-75821

“A” : Grease 99000-25010

Transfer intermediate center oil seals installing depth
“a” : 16.0 – 16.5 mm (0.630 – 0.650 in.)
“b” : 4.0 – 4.5 mm (0.157 – 0.177 in.)

3) Install intermediate shaft to right case, and install snap ring.

Special tool
(A) : 09952-76011

4) Install right case oil seal (1) to right case (2).

Special tool
(A) : 09913-75810

Transfer right case oil seal installing depth
“a” : 1.0 – 1.5 mm (0.039 – 0.059 in.)

5) Fill grease to inside of oil seal about 3 g (0.11 oz), and apply
grease to oil seal lip.

“A” : Grease 99000-25010

6) Install bevel gear shim(s) (2) selected in item BEVEL GEAR
SHIM ADJUSTMENT and driven gear bearing outer race (3)
to right case (1).

CAUTION:

Use care the installation direction and depth of oil seals
for correct installation.
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LEFT CASE

1) Install the bevel gear shim(s) selected in item BEVEL GEAR
SHIM ADJUSTMENT and driven gear bearing outer race to
left case.

2) Install reduction drive gear oil seal (1) to left case (2) by
using special tool.

Special tool
(A) : 09913-75810

Transfer reduction drive gear oil seal installing depth
“a” : 1.5 – 2.0 mm (0.059 – 0.078 in.)

3) Fill grease to inside of oil seal about 3 g (0.11 oz), and apply
grease to oil seal lip.

“A” : Grease 99000-25010

4) Press-fit drive gear bearings (right (2) and left (3)) to reduc-
tion drive gear (1).
Apply gear oil to ball part of bearing.

5) Install reduction drive gear (2) and reduction driven gear (3)
to left case (1).

TRANSFER ASSEMBLY

1) Clean mating surface of right case and left case (1), and
apply sealant to left case (1) by using a nozzle as shown in
figure by such amount that its section is 1.5mm (0.059 in) in
diameter.

“A” : Sealant 99000-31230
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2) Tighten transfer case bolts to specified torque.

Tightening torque
Transfer case bolts (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Install the bevel pinion shim(s) selected in preceding proce-
dure (TRANSFER OUTPUT RETAINER ADJUSTMENT),
install transfer output retainer (1) to transfer case and then
tighten retainer bolts (2) to specified torque.

Tightening torque
Transfer output retainer bolts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

BEVEL GEAR BACK LASH

MEASUREMENT

1) Install bolt to bolt hole of flange (2), set dial gauge measuring
tip at right angles to bolt (1) as shown in figure.
Take measurement backlash of pinion and bevel gear.

Transfer pinion & bevel gear backlash
 : 0.1 – 0.2 mm (0.0039 – 0.0078 in.)

2) As final step, check gear tooth contact as follows.
a) After cleaning tooth surface of bevel gear (1), paint them

with gear marking compound evenly by using brush or
sponge etc.

b) Turn gear to bring its painted part in mesh with bevel pinion
and turn it back and forth by hand to repeat their contact.

c) Bring painted part up and check contact pattern, referring to
following chart.
If contact pattern is not normal, readjust or replace as nec-
essary according to instruction in chart.

NOTE:

If backlash exceeds specification given below, replace
bevel pinion shim (between transfer case and transfer
output retainer) and measure backlash again.

NOTE:

When applying red lead paste to teeth, be sure to paint
tooth surfaces uniformly. The paste must not be too dry
or too fluid.
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NOTE:

• Be careful not to turn bevel gear more than one full
revolution, for it will hinder accurate check.

• If bevel gear back lash and bevel pinion shims are
adjusted properly, correct tooth contact should be pro-
vided.
If correct tooth contact is not provided even when they
are adjusted properly, however, there may be an
abnormal condition in worn tooth, transfer case or
retainer. Check each component and replace as neces-
sary.

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY
NORMAL

HIGH CONTACT
Pinion is positioned too fat from the 
center of drive bevel gear.
1) Decrease thickness of bevel pinion

shim and position pinion closer to
gear center.

2) Adjust drive bevel gear backlash to
specification.

LOW CONTACT
Pinion is positioned too close to the 
center of drive bevel gear.
1) Increase thickness of bevel pinion

shim and position pinion farther
from gear center.

2) Adjust drive bevel gear backlash to
specification.
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UNIT INSTALLATION

Install transfer assembly (2) by reversing removal procedure and
noting following points.

• Tighten transfer mounting bolts (3) to specified torque.

Tightening torque
Transfer mounting bolts (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Tighten rear mounting bracket bolts (1) to specified torque.

Tightening torque
Transfer rear mounting bracket bolts 
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

These contact patterns indicate that the “offset” of 
reduction driven gear is too much or too little. The rem-
edy is to change the division of the bevel gear shim(s).

These contact patterns, located on toe or heel on both 
drive and coast sides, mean that 1) both pinion and 
gear are defective, 2) retainer is not true, or 3) gear is 
not properly seated on transfer case. The remedy is to 
replace the defective member.

Irregular patterns: If the pattern is not oval, it means 
that bevel gear is defective. High or low spots on tooth 
surfaces or on the seat of bevel gear are the cause of 
irregular patterns appearing on some teeth. The rem-
edy is to replace the pinion and gear set and, if the seat 
is defective, so is transfer case.

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY

1. Transmission

1, (a)
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• Tighten mounting bolt and mounting bracket bolts and nuts
to specified torque.

Tightening torque
Transfer rear mounting bracket nuts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)
Transfer mounting bolt 
(b) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Transfer rear mounting bracket No.2 bolts 
(c) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

• Tighten transfer stiffener bolts (4) to specified torque.

Tightening torque
Transfer stiffener bolts (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Tighten exhaust pipe bolts.

Tightening torque
Exhaust pipe bolts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Install right side drive shaft, refer to Section 4A.
• Install propeller shaft and tighten propeller shaft bolts and

center support bolts to specified torque (refer to Section 4B).
• Fill gear oil to transfer as specified, refer to OIL CHANGE of

ON-VEHICLE SERVICE.
Check oil level and leakage.

(a)

(b)

(c)

1. Transmission

2. Transfer

3. Stiffener

1. Exhaust No.1 pipe

2. Exhaust No.2 pipe

1(a)

(a) 2



7D-22 TRANSFER
TIGHTENING TORQUE SPECIFICATION

REQUIRED SERVICE MATERIAL

SPECIAL TOOL

Fastening part
Tightening torque

N•m kg-m lb-ft
Transfer oil level/filler and drain plugs 21 2.1 15.5
Transfer bevel gear nut 150 15.0 108.5
Transfer case bolts 23 2.3 17.0
Transfer output retainer bolts 50 5.0 36.5
Transfer mounting bolts 50 5.0 36.5
Transfer rear mounting bracket bolts 55 5.5 40.0
Transfer rear mounting bracket nuts 50 5.5 36.5
Transfer mounting bolt 55 5.5 40.0
Transfer rear mounting bracket No.2 bolts 55 5.5 40.0
Transfer stiffener bolts 50 5.0 36.5
Exhaust pipe bolts 50 5.0 36.5

Material
Recommended SUZUKI products

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips

Sealant SUZUKI BOND NO. 1216B
(99000-31230)

• Oil drain plug
• Oil level plug
• Mating surface of transfer case

09913-65135 09925-58210 09941-54911 09924-84510-005
Bearing puller Oil seal installer Bearing outer race 

remover
Bearing installer attach-
ment
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09913-75821 09930-40113 09913-50121 09913-75810
Bearing installer attach-
ment

Rotor holder Oil seal remover Bearing installer

09945-16070 09952-76011 09922-76140 09922-76150
Retainer ring installer set Snap ring pliers 

(closing type)
Bevel pinion shaft Bevel pinion nut

09922-76340 09922-76430 09951-16090
Rear collar Front collar Oil seal installer
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GENERAL DESCRIPTION
The differential assembly uses a hypoid bevel pinion and gear.
The differential assembly is decisive in that the drive power is concentrated there. Therefore, use of genuine
parts and specified torque is compulsory. Further, because of sliding tooth meshing with high pressure between
bevel pinion and gear, it is mandatory to lubricate them by hypoid gear oil.

VISCOUS COUPLING

The 4WD vehicle is equipped with a viscous coupling (1) in front of the rear differential.
The 4WD mechanism used for this vehicle distributes optimum driving force to the front and rear wheels accord-
ing to road conditions and driving conditions.
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DIAGNOSIS

Condition Possible Cause Correction
Gear noise Deteriorated or water mixed lubricant Repair and replenish.

Inadequate or insufficient lubricant Repair and replenish.
Maladjusted backlash between bevel pinion 
and gear

Adjust and prescribed.

Improper tooth contact in the mesh between 
bevel pinion and gear

Adjust or replace.

Loose bevel gear securing bolts Replace or retighten.
Damaged side gear(s) or side pinion(s) Replace.

Bearing noise (Constant noise) Deteriorated or water mixed 
lubricant

Repair or replenish.

(Constant noise) Inadequate or insufficient 
lubricant

Repair or replenish.

(Noise while coasting) Damaged bearing(s) of 
bevel pinion

Replace.

(Noise while turning) Damaged differential side 
bearing(s)

Replace.

Oil leakage Clogged breather plug Clean.
Worn or damaged oil seal Replace.
Excessive oil Adjust oil level.
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ON-VEHICLE SERVICE
OIL CHANGE

1) Before oil change or inspection, be sure to stop engine and
set vehicle horizontally.

2) Check oil level and existence of leakage. If leakage is found,
correct its cause.

3) Remove level/filler plug (2) and drain plug (1), then drain old
oil.

4) Install new gasket to drain plug and tighten drain plug to
specified torque.

Tightening torque
Rear differential oil drain plug
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

5) Fill proper amount of new gear oil as specified below
(roughly up to level hole).

6) Install new gasket to level/filler plug and tighten level/filler
plug to specified torque.

Tightening torque
Rear differential oil level/filler plug
(b) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

Differential oil
: Hypoid gear oil API GL-5
For oil viscosity, refer to the chart.

Differential oil capacity
: 0.9 liters (1.9/1.6 US/Imp. pt)

NOTE:

• It is highly recommended to use SAE 80W-90 viscosity.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.
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UNIT REPAIR OVERHAUL

22 80 Nm (8.2 kg-m)

15

13

17
16

15
12

14

7

22

22

21

21

20

20

19

18

18

16

3

10 70-250 Nm (7.0-25.0 kg-m)
23 Nm (2.3kg-m)

23 Nm (2.3kg-m)
8

5

10

2

6

11

23 Nm (2.3kg-m)

9

4

1 130 Nm(13.0 kg-m)

3

1. Companion flange nut
: After tightening nut to specified torque, 
caulk nut securely.

10. Drive bevel pinion nut
: After tightening nut to specified torque, 
caulk nut securely.

19. Differential pinion shaft

2. Companion flange 11. Viscous coupling 20. Differential pinion

3. Oil seal
: Apply grease 99000-25010 to oil seal 
lip.

12. Drive bevel gear (hypoid gear) 21. Differential pinion washer

4. Coupling case 13. Drive bevel pinion gear (hypoid gear) 22. Bevel gear bolt
: Apply thread lock cement 99000-
32110 to thread part of bolt.

5. Differential input hub 14. Differential case Do not reuse.

6. Bearing 15. Differential side bearing Tightening torque

7. Spacer 16. Pinion shaft bearing Apply differential oil

8. Differential carrier 17. Bevel pinion shim

9. Rear differential input flange 18. Differential gear
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DIFFERENTIAL UNIT
DISMOUNTING

1) Hoist vehicle and remove wheels.
2) Drain oil from rear differential. (Refer to “OIL CHANGE” in

this section.)

3) Remove brake drum and disconnect parking brake cable
from brake back plate.

4) Remove axle shafts, refer to “REAR AXLE SHAFT AND
WHEEL BEARING REMOVAL” in Section 3E.

5) Before removing propeller shaft, give match marks (1) on
joint flange and propeller shaft as shown.

6) Remove differential carrier bolts and differential assembly
with viscous coupling case.

1. Drain plug

2. Level plug

1
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REMOUNTING

Reverse removal procedure for installation, noting the following.

Rear Differential

• Clean mating surfaces of axle housing (1) and differential
carrier and apply sealant to housing side.

“A” : Sealant 9900-31110

• Install differential carrier assembly to axle housing and
tighten carrier bolts to specified torque.

Tightening torque
Differential carrier bolts
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

• Install propeller shaft to joint flange aligning match marks (2)
and tighten propeller shaft bolts to specified torque.

Tightening torque
Propeller shaft bolts
(b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Rear Axle Shaft

For installation of rear axle shaft, refer to “REAR AXLE SHAFT
AND WHEEL BEARING INSTALLATION” in Section 3E.

Rear Brake Drum

For installation of rear brake drum, refer to “BRAKE DRUM
INSTALLATION” in Section 5.

Differential Gear Oil

Refill differential housing with new specified oil. Refer to “OIL
CHANGE” in this section for refill.

Brake Circuit Air Purging

Make sure to purge air out of brake circuit. Refer to “BLEEDING
BRAKES” in Section 5. 
Then check to ensure that joint seam of pipe is free from oil leak.

UNIT DISASSEMBLY

Remove bolts (1) and separate viscous coupling case from differ-
ential carrier.1
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SUB-ASSEMBLY REPAIR
VISCOUS COUPLING

DISASSEMBLY

1) Uncaulk flange nut.
2) Hold companion flange with special tool and then remove

flange nut by using power wrench.

Special tool
(A) : 09930-40113

3) Remove companion flange from pinion.
Use special tool if it is hard to remove.

Special tool
(B) : 09913-65135

4) Remove viscous coupling assembly by using hydraulic
press.

5) Remove snap ring (1) and remove bearing (2) by using
puller.

6) Remove rear differential input flange (1) from viscous cou-
pling (2).

(A)

1

2

1

2
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7) Remove coupling case oil seal by using special tool.

Special tool
(C) : 09913-50121

INSPECTION

• Check companion flange for wear of damage.
• Check bearing for wear or discoloration.
• Check coupling case for cracks.
• Check rear differential input flange for wear damage.

ASSEMBLY

Reverse disassembly procedure for assembly, note the followings
• Tighten companion flange nut to specified torque by using

special tool and caulk nut.

Tightening torque
Rear differential companion flange nut 
(a) : 130 N·m (13.0 kg-m, 94.0 lb-ft)

Special tool
(A) : 09930-40113

• Tighten rear differential input flange bolt (1) to specified
torque.

Tightening torque
Rear differential input flange bolts 
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

• Use new oil seal
• Apply grease (12–15 g / 0.42–0.53 oz) to oil seal lip portion

and companion flange, where daubed in black as shown in
figure.

“A” : Grease 99000-25010

• Apply grease (0.3–0.5 g / 0.01–0.02 oz) to oil seal dust lip
portion as shown in figure. 

“B” : Grease 99000-25010

(C)

(a)
(A)

1, (a)
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REAR DIFFERENTIAL

DISASSEMBLY

1) Put identification marks (4) on differential side bearing caps
(3) and differential carrier (1).

2) Take off differential side bearing caps by removing their bolts
and remove differential gear assembly (2).

3) With aluminum plates placed on vise first, grip differential
case with it and remove drive bevel gear by removing its
bolts.

4) Using special tools, pull out differential side bearings.

Special tool
(A) : 09913-60910
(B) : 09925-88210

5) Remove differential pinion shaft.
6) Remove differential side gear, pinions and washers.

7) Uncaulk bevel pinion nut.
8) Hold differential input hub with special tool and then remove

bevel pinion nut.

Special tool
(A) : 09927-28010

9) Remove differential input hub.

NOTE:

Check number of shims and thickness of each shim in
advance.

(A)
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10) Remove bevel pinion (1) with rear bearing, and spacer from
carrier.

11) Remove bevel pinion rear bearing (2) by using bearing puller
(3) and press.

12) Drive out bevel pinion bearing outer race (1) by using metal-
lic stick (2).

INSPECTION

• Check differential input hub for wear or damage.
• Check bearings for wear or discoloration.
• Check differential carrier for cracks.
• Check drive bevel pinion and bevel gear for wear or cracks.
• Check side gears, pinion gears and pinion shaft for wear or

damage.
• Check side gear spline for wear or damage.

ADJUSTMENT AND ASSEMBLY

Judging from faulty conditions noted before disassembly and
what is found through visual check of bearing and gear tooth etc.
after disassembly, prepare replacing parts and proceed to reas-
sembly according to procedures as described below.

CAUTION:

• Bevel gear and pinion must be replaced as a set when
either replacement becomes necessary.

• When replacing taper roller bearing, replace as inner
race & outer race assembly.
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Bevel Pinion Bearing Outer Race

For press-fitting bevel pinion bearing outer races, use special
tools as shown.

Special tool
(A) : 09924-74510
(B) : 09925-68210
(C) : 09925-98210
(D) : 09924-84510-002

Differential Case

Judging from abnormality noted before disassembly and what is
found through visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly. Make sure
that all parts are clean.

1) Assemble differential gear and measure thrust play of differ-
ential gear (2) as follows.

Special tool
(A) : 09900-20606
(B) : 09900-20701

Differential gear thrust play
: 0 – 0.37 mm (0 – 0.014 in.)

Left Side

• Hold differential assembly with soft jawed vise and apply
measuring tip of dial gauge to top surface of gear (2).

• Using 2 screwdrivers (1), move gear (2) up and down and
read movement of dial gauge pointer.

Right Side

• Using similar procedure to the above, set dial gauge tip to
gear shoulder.

• Move gear (2) up and down by hand and read dial gauge.

CAUTION:

Perform press-fitting carefully so as not to tilt outer race.

[A] : Right side

[B] : Left side
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2) If thrust play is out of specification, select suitable side
washer from among following available size, install it and
check again that specified gear play is obtained.

Available side washer thickness
0.90, 1.00 and 1.10 mm (0.035, 0.039 and 0.043 in.)

3) Put drive bevel gear (1) on differential case (2) and fasten
them with bolts (3) by tightening them to specified torque.
Use thread lock cement for bolts (3).

“A” : Thread lock cement 99000-32110

Tightening torque
Drive bevel gear bolts (a) : 80 N·m (8.0 kg-m, 58.0 lb-ft)

4) Press-fit differential side bearings (3) to differential case (1)
by using special tools.

Special tool
(A) : 09951-76010
(B) : 09951-16060

CAUTION:

Use of any other bolts than that specified is prohibited.2

1

 3, “A”, (a)

2. Drive bevel gear
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Differential Carrier

Special tool
(A) : 09922-76120
(B) : 09922-76250
(C) : 09922-76140
(D) : 09922-76430
(E) : 09922-76330
(F) : 09922-76150
(G) : 09922-76350

1) Set special tools and make drive bevel pinion mounting
dummy.

Special tool
(A) : 09922-76120
(B) : 09922-76250

2) Install dial gauge (1) to mounting dummy as shown in figure.

Special tool set distance
“a” : 25.0 mm (0.984 in.)
“b” : 0 mm (0.000 in.)

A: Pinion dummy height D: Drive bevel pinion mounting distance 68.00mm/2.67716 in. 3. Differential carrier

B: Axle dummy radius E: Shim size for mounting distance adjustment (E = C) 4. Rear bearing

A+B: Mounting dummy size 68.00mm/2.67716 in. 1. Drive bevel gear 5. Spacer

C: Measured dimension 2. Front bearing 6. Drive bevel pinion
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3) Set special tools and make drive bevel pinion dummy.

Special tool
(A) : 09922-76140
(B) : 09922-76430

4) Apply gear oil to drive bevel pinion bearing, install bearing to
bevel pinion dummy and then install bevel pinion dummy to
differential carrier.

5) Apply gear oil to drive bevel pinion bearing, install bearing to
special tool.
Then install them with another special tool to bevel pinion
dummy.

Special tool
(A) : 09922-76350
(B) : 09922-76150
(C) : 09922-76330
(D) : 09922-76430
(E) : 09922-76140

6) Tighten bevel pinion nut (special tool) (1) so that specified
bearing preload is obtained.

Pinion bearing preload (at 50 r/min)
(a) : 5.0 – 13.0 kg-cm (4.4 – 11.2 lb-in.)

7) Set dial gauge to bevel pinion mounting dummy and make 0
(zero) adjustment on surface plate.

NOTE:

This installation requires no spacer or oil seal.

(E)

(D)

(C)

(A)

(B)

NOTE:

Before taking measurement, check for rotation by hand
more than 15 revolutions.

NOTE:

• When setting dial gauge to mounting dummy, tighten
screw lightly. Be careful not to overtighten it, which
will cause damage to dial gauge.

• With dial gauge set, turn dummy back and forth by
hand a couple of times and attain accurate 0 (zero)
adjustment.

• It is desirable that short pointer indicates beyond 2 mm
when long one is at 0 (zero).
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8) Place zero-adjusted mounting dummy (1) and dial gauge set
on pinion dummy (2) and take measurement between zero
position and extended dial gauge measuring tip.

9) Obtain adjusting shim thickness by using measured value by
dial gauge in the following equation.

10) Select adjusting shim(s) (1) closest to calculated value from
among following available sizes and put it in place and then
press-fit rear bearing.

Special tool
(A) : 09913-80112

Available shim thickness 
“a” : 0.30, 1.00, 1.03, 1.06, 1.09, 1.12, 1.15, 1.18, 1.21, 1.24, 
1.27, and 1.30 mm (0.012, 0.039, 0.041, 0.042, 0.043, 0.044, 
0.045, 0.046, 0.048, 0.049, 0.050 and 0.051 in.)

11) With new pinion spacer (3) inserted as shown, install front
bearing to differential carrier.

NOTE:

• Repeat turning back and forth of dummy and measure
distance as far as top surface of pinion dummy accu-
rately.

• When dial gauge measuring tip extends from 0 (zero)
position, pointer turns counterclockwise.

• Measured value may exceed 1 mm. Therefore, it is also
necessary to know reading of short pointer.

Necessary shim thickness = Dial gauge measured value C

1. Drive bevel pinion mounting dummy

2. Drive bevel pinion dummy

C

1

2

NOTE:

• Make sure to use new spacer for reinstallation.
• Apply oil to bearings.

1. Drive bevel pinion

2. Rear bearing
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12) While tightening bevel pinion nut gradually with bevel pinion
holder (special tool), set preload of pinion to specification.

Pinion bearing preload 
: 5.0 – 13.0 kg-cm ( 4.4 – 11.2 lb-in.)

Special tool
(A) : 09927-28010

Differential Assembly

1) Place differential gear case assembly to differential carrier,
push differential case to left side as shown in figure.
Then measure clearance “a” between side bearing and dif-
ferential carrier by using thickness gauge.
Select shims closest to measured value.

Available shim thickness
: 1.35,1.40,1.45, 1.50, 1.55, 1.60, 1.65, 1.70 and 1.75 mm 
(0.0531, 0.0551, 0.0571, 0.0591, 0.0610, 0.0630, 0.0650, 
0.669 and 0.0689 in.)

2) Divide selected shim(s) between both sides (right and left)
and install them to differential carrier. Then install differential
side bearing cap.

Tightening torque
Differential side bearing cap bolts 
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

NOTE:

• Before taking measurement, check for smooth rotation
by hand.

• Bevel pinion bearing preload is adjusted by tightening
bevel pinon nut to deform spacer.
Therefore, be sure to use a new spacer for adjustment
and tighten pinion nut step by step and check for start-
ing torque (preload) as often as tightening to prevent
over crushing of spacer.
If exceeds specification given below during adjust-
ment, replace spacer and repeat preload adjustment
procedure. Attempt to decrease starting torque (pre-
load) by loosening pinon nut will not do.

1. Torque wrench

2. Differential input hub

3. Socket with adapter

NOTE:

• Align match marks (1) on cap and carrier.
• Apply gear oil to bearing.



7F-18  REAR DIFFERENTIAL
3) Measure backlash by using dial gauge.

Drive bevel gear backlash
: 0.10 – 0.20 mm (0.0039 – 0.0078 in.)

Special tool
(A) : 09900-20606
(B) : 09900-20701

4) Check gear tooth contact as follows.
a) After cleaning tooth surface of drive bevel gears, paint them

with gear marking compound evenly by using brush or
sponge etc.

b) Turn gear to bring its painted part in mesh with bevel pinion
and turn it back and forth by hand to repeat their contact.

c) Bring painted part up and check contact pattern, referring to
the following chart. If contact pattern is not normal, readjust
or replace as necessary according to instruction in chart.

5) After completing of gear tooth contact check caulk bevel pin-
ion nut with caulking tool and hammer.

NOTE:

• Be sure to apply measuring tip of dial gauge at right
angles to convex side (drive side) of tooth.

• If backlash is out of specification, change division of
shims so that backlash is within specification.

CAUTION:

When applying red lead paste to teeth, be sure to paint
tooth surfaces uniformly. The paste must not be too dry
or too fluid.

NOTE:

Be careful not to turn bevel gear more than one full revo-
lution, for it will hinder accurate check.
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TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY
NORMAL

HIGH CONTACT
Pinion is positioned too fat from the 
center of drive bevel gear.
1) Increase thickness of pinion height

adjusting shim and position pinion
closer to gear center.

2) Adjust drive bevel gear backlash to
specification.

LOW CONTACT
Pinion is positioned too close to the 
center of drive bevel gear.
1) Decrease thickness of pinion height

adjusting shim and position pinion
farther from gear center.

2) Adjust drive bevel gear backlash to
specification.

These contact patterns indicate that the “offset” of dif-
ferential is too much or too little. The remedy is to 
replace the carrier with a new one.

These contact patterns, located on toe or heel on both 
drive and coast sides, mean that 1) both pinion and 
gear are defective, 2) carrier is not true and square, or 
3) gear is not properly seated on differential case. The 
remedy is to replace the defective member.



7F-20  REAR DIFFERENTIAL
UNIT ASSEMBLY

Before installing viscous coupling case (1) to differential carrier
(2), clean mating surfaces of viscous coupling case and differen-
tial carrier, then apply sealant to differential carrier (2) by using a
nozzle as shown in figure by such amount that its section is
1.5mm (0.059 in.) in diameter.

“A” : Sealant 99000-31110

Tightening torque
Coupling case bolts (a) : 25 N·m (2.5 kg-m, 18.0 lb-ft)

TIGHTENING TORQUE SPECIFICATION

Irregular patterns: If the pattern is not oval, it means 
that bevel gear is defective. High or low spots on tooth 
surfaces or on the seat of bevel gear are the cause of 
irregular patterns appearing on some teeth. The rem-
edy is to replace the pinion and-gear set and, if the 
seat is defective, so is transfer case.

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY

Fastening part
Tightening torque

N•m kg-m lb-ft
Rear differential oil drain plug 55 5.5 40.0
Rear differential oil level/filler plug 50 5.0 36.5
Rear differential companion flange nut 130 13.0 94.0
Rear differential input flange bolts 23 2.3 17.0
Drive bevel gear bolts 80 8.0 58.0
Differential side bearing cap bolts 23 2.3 17.0
Coupling case bolts 25 2.5 18.0
Differential carrier bolts 23 2.3 17.0
Propeller shaft bolts 23 2.3 17.0



REAR DIFFERENTIAL 7F-21
REQUIRED SERVICE MATERIAL

SPECIAL TOOL

Material
Recommended SUZUKI product

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT 1322
(99000-32110)

Bevel gear bolts

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

Oil seal lips

Sealant SUZUKI BOND NO. 1215
(99000-31110)

• Thread part of differential carrier bolt
• Mating surface of differential housing
• Mating surface of rear axle housing
• Mating surface of viscous coupling case

09951-16060 09951-76010 09927-28010 09925-88210
Lower arm bush remover Bearing installer Bevel pinion holder Bearing puller attachment

09913-60910 09913-80112 09900-20701 09900-20606
Bearing puller Bearing installer Magnetic stand Dial gauge

09922-76140 09922-76150 09922-76330 09922-76430
Bevel pinion shaft Bevel pinion nut Rear collar Front collar



7F-22  REAR DIFFERENTIAL
09922-76350 09922-76120 09922-76250 09924-74510
Gauge block Dummy shaft Bevel gear dummy Bearing installer handle

09925-68210 09925-98210 09924-84510-002 09930-40113
Bearing installer Bearing installer Bearing installer Flange holder

09913-65135 09913-50121
Bearing puller Oil seal remover
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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DIAGNOSIS

HEADLIGHT

HEADLIGHTS WITH LEVELING SYSTEM (IF EQUIPPED)

TURN SIGNAL AND HAZARD WARNING LIGHT

NOTE:

Fuse name (“ ”) in the table below is shown on the fuse box cover.

Condition Possible Cause Correction
Headlights do not light 
up

Lighting or dimmer switch faulty Check headlight switch.
Headlight R and L fuses blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.

Only one headlight 
does not light up

Bulb blown Replace bulb.
Headlight R or L fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.

Only one beam (“Hi” 
or “Lo”) does not light

Bulb blown Replace bulb.
Lighting or dimmer switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Both headlights do 
not move

“WIPER/WASHER” fuse blown Replace fuse to check for short.
Leveling switch faulty Check switch.
Supply voltage too low Recharge or replace battery.

One of headlights 
(either Right or Left) 
does not move

Socket, wiring or grounding faulty Repair.
Actuator faulty Check actuator.
Vehicle body around headlight deformed Repair body.
Headlight assembly itself deformed Replace headlight assembly.

Condition Possible Cause Correction
Flash rate high or one 
side only flashes

Bulb blown on “flash rate high”-side Replace bulb.
Incorrect bulb Replace bulb.
Turn signal/hazard warning relay faulty Check relay.
Open circuit or high resistance existing 
between combination switch (turn signal/hazard 
warning switch) and light on one side

Repair circuit.

Wiring or grounding faulty Repair circuit.
No flashing “HORN HAZARD” fuse and/or “TURN/BACK” 

fuse(s) blown
Replace fuse(s) to check for short.

Open circuit or high resistance existing 
between battery and switch

Repair circuit.

Turn signal/hazard relay faulty Check relay.
Combination switch or hazard switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

Flash rate low Supply voltage low Check charging system.
Turn signal/hazard relay faulty Check relay.
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CLEARANCE, TAIL AND LICENSE PLATE LIGHT

BACK-UP LIGHT

BRAKE LIGHT

FRONT FOG LIGHT (IF EQUIPPED)

REAR FOG LIGHT (IF EQUIPPED)

Condition Possible Cause Correction
All lights do not light 
up

“TAlL” fuse blown Replace fuse to check for short.
Combination switch (lighting and dimmer 
switch) faulty

Check switch.

Wiring or grounding faulty Repair circuit.
Some lights do not 
light up

Bulb(s) blown Replace bulb(s).
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Back-up lights do not 
light up

Bulb(s) blown Replace bulb(s).
“TURN/BACK” fuse blown Replace fuse to check for short.
Back-up light switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

Back-up lights stay on Back-up light switch faulty Check or replace switch.

Condition Possible Cause Correction
Brake lights do not 
light up

Bulb(s) blown Replace bulb(s).
“STOP” fuse blown Replace fuse to check for short.
Brake light (stop lamp) switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

Brake lights stay on Brake light (stop lamp) switch faulty Check, adjust or replace switch.

Condition Possible Cause Correction
Only one light does 
not light

Bulb blown Replace bulb.
Wiring or grounding faulty Repair circuit.

Front fog lights do not 
light

“FOG” fuse blown Replace fuse to check for short.
Front fog light switch faulty Check switch.
Front fog light relay faulty Replace relay.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Rear fog light does 
not come on

“FOG” fuse blown Replace fuse to check for short.
Rear fog light switch faulty Check fog light switch.
Lighting switch faulty Check switch.
Wiring or grounding faulty Repair circuit.
Bulb blown Replace bulb.
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SPEEDOMETER AND VSS

FUEL METER AND FUEL LEVEL SENSOR (GAUGE UNIT)

ENGINE COOLANT TEMPERATURE (ECT) METER AND ECT SENSOR

OIL PRESSURE WARNING LIGHT

Condition Possible Cause Correction
Speedometer shows 
no operation or incor-
rect operation

“IG/METER” and/or “RADIO/DOME” fuse(s) 
blown

Replace fuse(s) to check for short.

VSS faulty Check VSS.
Printed plate in combination meter faulty Check printed plate.
Wiring or grounding faulty Repair circuit.
Signal rotor on differential case faulty Check signal rotor.
Speedometer faulty Replace speedometer.

Condition Possible Cause Correction
Fuel meter shows no 
operation or incorrect 
operation

“IG/METER” fuse blown Replace fuse to check for short.
Fuel gauge unit faulty Check fuel gauge unit.
Printed plate in combination meter faulty Check printed plate.
Fuel meter faulty Check fuel meter.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Engine coolant temp. 
meter shows no oper-
ation or incorrect 
operation

“IG/METER” fuse blown Replace fuse to check for short.
ECT meter faulty Check ECT meter.
Printed plate in combination meter faulty Check printed plate.
ECT sensor faulty Check ECT sensor.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Oil pressure warning 
light does not light up 
when turn the ignition 
switch to ON position 
at engine off

Bulb in combination meter blown Replace bulb.
“IG/METER” fuse blown Replace fuse to check for short.
Printed plate in combination meter faulty Check printed plate.
Oil pressure switch faulty Check oil pressure switch.
Wiring or grounding faulty Repair circuit.

Oil pressure warning 
light stay on

Oil pressure switch faulty Check oil pressure switch.
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BRAKE AND PARKING BRAKE WARNING LIGHT

REAR WINDOW DEFOGGER

WIPERS AND WASHERS
FRONT WIPER AND WASHER

REAR WIPER AND WASHER (IF EQUIPPED)

Condition Possible Cause Correction
Brake warning light 
does not light up 
(when fluid low level 
and/or parking brake 
pull up)

Bulb in combination meter blown Replace bulb.
Printed plate in combination meter faulty Check printed plate.
“IG/METER” fuse blown Replace fuse to check for short.
Brake fluid level switch faulty Check brake fluid level switch.
Parking brake switch faulty Check parking brake switch.
Wiring or grounding faulty Repair circuit.

Brake warning light 
does not light up 
when cranking (when 
turned ignition switch 
to ST position)

Ignition switch faulty Check ignition switch.
Printed plate in combination meter faulty Check printed plate.
Wiring or grounding faulty Repair circuit.

Brake warning light 
stay on

Brake fluid level switch and/or parking brake 
switch faulty

Check switch.

Condition Possible Cause Correction
Defogger does not 
operate

“REAR DEFG” fuse blown Replace fuse to check for short.
Heat wire faulty Repair heat wire.
Rear window defogger switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Wiper malfunctions “WIPER/WASHER” fuse blown Replace fuse to check for short.

Wiper motor faulty Check wiper motor.
Combination switch (wiper switch) faulty Check wiper switch.
Wiring or grounding faulty Repair circuit.

Washer malfunctions Washer hose or nozzle clogged Clean or repair clogged hose or 
nozzle.

“WIPER/WASHER” fuse blown Replace fuse to check for short.
Washer motor faulty Check washer motor.
Combination switch (wiper switch) faulty Check wiper switch.
Wiring or grounding faulty Repair circuit.
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POWER WINDOW CONTROL SYSTEM (IF EQUIPPED)

CIGARETTE LIGHTER

POWER DOOR LOCK CONTROL SYSTEM (IF EQUIPPED)

KEYLESS ENTRY SYSTEM (IF EQUIPPED)

Condition Possible Cause Correction
All power windows do 
not operate

“POWER WINDOW” fuse blown Replace fuse to check for short.
Ignition switch faulty Check ignition switch.
Power window main switch faulty Check power window main switch.
Wiring or grounding faulty Repair circuit.

Only one power win-
dow does not operate

Wiring and/or coupler faulty Check wiring and/or coupler.
Power window switch (main or sub) faulty Check power window switch.
Window actuator faulty Check window actuator.
Grounding faulty Repair.

Condition Possible Cause Correction
Cigarette lighter 
shows no operation

“CIGAR” fuse blown Replace fuse to check for short.
Ignition switch faulty Check ignition switch.
Cigarette lighter faulty Check cigarette lighter.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Power door(s) is (are) 
not locked/unlocked 
by driver side door 
key switch

“DOOR LOCK” fuse blown Replace fuse to check for short.
Ignition switch faulty Check ignition switch.
Driver’s door knob switch faulty Check driver’s door knob switch.
Door lock actuator faulty Check door lock actuator.
Wiring or grounding faulty Repair circuit.
Door lock controller faulty Check controller.

Condition Possible Cause Correction
Power door(s) is (are) 
not locked/unlocked 
by keyless entry trans-
mitter

“DOOR LOCK” fuse blown Replace fuse to check for short.
Ignition switch faulty Check ignition switch.
Code registration error Register code.
Transmitter battery dead Replace battery.
Transmitter faulty Check transmitter.
Receiver faulty Check receiver.
Door lock controller faulty Check controller.
Wiring or grounding faulty Repair circuit.



8-8 BODY ELECTRICAL SYSTEM
POWER DOOR MIRROR CONTROL SYSTEM (IF EQUIPPED)

INTERIOR LIGHT

HORN

IGNITION KEY REMAINDER (IF EQUIPPED) AND LIGHT REMAINDER WARN-
ING BUZZER

SEAT BELT WARNING LIGHT (IF EQUIPPED)

Condition Possible Cause Correction
All power mirrors do 
not operate

“CIGAR” fuse blown Replace fuse to check for short.
Power door mirror switch faulty Check switch.
Wiring or grounding faulty Repair circuit.

One power mirror 
does not operate

Power door mirror switch faulty Check switch.
Actuator (power door mirror motor) faulty Check actuator.
Wiring or grounding faulty Repair circuit.

Condition Possible Cause Correction
Interior lights do not 
light up

Bulbs blown Replace bulbs.
“RADIO/DOME” fuse blown Replace fuse to check for short.
Interior light switch faulty Check switch.
Door switch faulty Check switch.
Wiring or grounding Repair circuit.

One of interior light 
does not light up

Bulb blown Replace bulb.
Interior light switch faulty Check switch.
Door switch faulty Check switch.
Wiring or grounding Repair circuit.

Condition Possible Cause Correction
Horn does not operate “HORN/HAZARD” fuse blown Replace fuse to check for short.

Horn switch faulty Check horn switch.
Horn relay faulty Check horn relay.
Horn faulty Replace horn.

Condition Possible Cause Correction
Ignition key remain-
der and light remain-
der warning buzzer 
shows no sounding

Buzzer faulty Replace buzzer.
Wiring or grounding faulty Repair circuit.
Driver side door switch faulty Check door switch.
Ignition switch faulty Check ignition switch.

Condition Possible Cause Correction
Seat belt warning light 
does not light up

Bulb in combination meter blown Replace bulb.
“IG/METER” fuse blown Replace fuse to check for short.
Seat belt switch faulty Check seat belt switch.
Wiring or grounding faulty Repair circuit.
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FRONT SEAT HEATER (IF EQUIPPED)

ON-VEHICLE SERVICE
CAUTIONS IN SERVICING
When performing works related to electric systems, observe the cautions described in GENERAL INFORMA-
TION (Section 0A) of this manual for the purpose of protection of electrical parts and prevention of a fire from
occurrence.

HEADLIGHT
HEADLIGHT SWITCH

REMOVAL AND INSTALLATION

Refer to “CONTACT COIL AND COMBINATION SWITCH ASSEMBLY” in Section 3C.

Condition Possible Cause Correction
Both seat back and 
cushion do not 
become hot although 
seat heater switch is 
LO/HI position

“SEAT HTR” fuse blown Replace fuse to check for short.
Seat heater switch faulty Check switch.
Seat heater circuit in seat back and/or seat 
cushion faulty

Check heater front back and/or 
heater front cushion.

Wiring or grounding faulty Repair circuit.
Only seat back does 
not become hot 
although seat heater 
switch is HI position

Seat heater circuit in seat back faulty Check heater front back.
Seat heater switch faulty Check switch.
Wiring faulty Repair.

Only seat cushion 
does not become hot 
although seat heater 
switch is HI position

Seat heater circuit in seat back and/or seat 
cushion faulty

Check heater front back and/or 
heater front cushion.

Seat heater switch faulty Check switch.
Wiring faulty Repair.
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INSPECTION

Check for continuity between terminals at each switch position as shown below. If check result is not as speci-
fied, replace.

HEADLIGHT ASSEMBLY

REMOVAL

1) Disconnect negative cable at battery.
2) Remove front bumper. Refer to Section 9.
3) Remove headlight mounting bolts.
4) Detach headlight assembly (1) from vehicle.
5) Disconnect couplers (2) from headlight assembly (1).

INSTALLATION

Reverse removal procedure for installation.

HEADLIGHT BULB

REPLACEMENT

[A] : LH steering vehicle

[B] : RH steering vehicle

HI
SM position

PASS

OFF

LO

[B]

HU

HL RF B2 M HE

[A]

HU

HLRFB2MHE

Switch Position

Terminal

OFF

OFF and PASS

OFF and HI

SM

SM and PASS

SM and HI

LO

LO and PASS

LO and HI

HE HU HL RF B2 M

2
1

WARNING:

• To avoid danger of being burned, don't touch when the
bulb is hot.

• Don’t touch glass surface of bulb, to avoid deteriorate
as the case may be unclear when bulb light on at dirty
condition.
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1) Disconnect negative cable at battery.
2) Disconnect coupler from bulb.
3) Remove socket cover (1).
4) Replace bulb (2) and assemble all removed parts.

HEADLIGHT AIMING ADJUSTMENT WITH SCREEN

1) Make sure the following items.
• Place vehicle on a flat surface in front of blank wall (screen)

(1) ahead of headlight surface.

Distance between screen and headlight
“a” : 10 m (32.8 ft.)

• Adjust air pressure of all tires to a specified value respec-
tively.

• Bounce vehicle body up and down by hand to stabilize sus-
pension.

• Carry out with one driver aboard.

Driver’s weight 
: 75 kg (165 lb)

2) Check to see if hot spot (high intensity zone) of each main
(low) beam axis falls as shown in figure.

Hot spot specification
“H” : Approx. 130 mm (5.15 in.)

3) Align headlight aiming to specification by adjusting aiming
screw and aiming gear if it is not set properly.

2

1

NOTE:

• Unless otherwise obligated by local regulations, adjust
headlight aiming according to following procedure.

• After replacing headlight, be sure to adjust aiming.

1. Headlight assembly

2. Aiming (for up/down adjustment)

3. Aiming (for right/left and up/down adjustment)

X-X : Horizontal center line of headlights bulb

A-A : Vertical center line of left headlight bulb

B-B : Vertical center line of right headlight bulb1

2

3
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HEADLIGHT LEVELING SWITCH (IF EQUIPPED)

INSPECTION

Check for resistance between terminals at each switch position
as shown below. If check result is not as specified, replace.

Headlight leveling switch resistance

TURN SIGNAL AND HAZARD WARNING LIGHTS
TURN SIGNAL LIGHT SWITCH

REMOVAL AND INSTALLATION

Refer to “CONTACT COIL AND COMBINATION SWITCH ASSEMBLY” in Section 3C.

INSPECTION

Check for continuity between terminals at each switch position as shown below. If check result is not as speci-
fied, replace.

Position Terminals Resistance (KΩΩΩΩ)
– VCC and GND 4.3 - 4.9
0

SIG and GND

3.7 - 4.1
1 3.1 - 3.4
2 2.4 - 2.7
3 1.7 - 2.0
4 1.1 - 1.3

[A] : LH steering vehicle

[B] : RH steering vehicle

R

L

N

[A] [B]

TBTB TRTR TLTL

Turn signal SW
Terminal

L

N

R

TL TB TR
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TURN SIGNAL AND HAZARD RELAY

The turn signal and hazard relay (1) is located near the fuse box
(2).

INSPECTION

Connect turn signal and hazard relay (1), battery (3) and two test
bulbs (12 V, 27 W) (2) as shown.
Unless a continued flash on and off is visible, replace.

Reference flashing cycle
: 60 - 120 cycle/minute

HAZARD SWITCH

INSPECTION

Check for continuity between terminals at each switch position as
shown below. if check result is not as specified, replace.

FRONT FOG LIGHTS (IF EQUIPPED)
FRONT FOG LIGHT SWITCH

INSPECTION

Check for continuity between terminals at each switch position as
shown below. if check result is not as specified, replace.

1

2

Hazard SW
Terminal

OFF

ON

+B TR+ IG TRS TLL TLR IL ILE

Switch
Position

Terminal

ON

IG LOAD E IL ILE

OFF
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REAR FOG LIGHT (IF EQUIPPED)
REAR FOG LIGHT SWITCH

INSPECTION

Check for continuity between terminals. Hold the switch button (ON or OFF) pushed in during checking switch.

IGNITION SWITCH
ON-VEHICLE INSPECTION

1) Disconnect negative cable at battery.
2) Remove steering column hole cover.
3) Remove steering column upper and lower cover.
4) Disconnect main harness couplers from ignition switch.
5) Check for continuity between terminals at each switch posi-

tion as shown below. If check result is not as specified,
replace.

REMOVAL

1) Disconnect negative cable at battery.
2) Remove steering column hole cover.
3) Remove steering column upper and lower cover.
4) Disconnect main harness couplers from ignition switch (1).
5) Remove ignition switch (1) from key cylinder (2).

INSTALLATION

Reverse removal procedure for installation.

RR
FOG SW OFF SW

TERMINAL

FREE
FREE

PUSH

FREE

PUSH

PUSH

B E D A C F

NOTE:

Rear fog light lights up only when headlight (low or high beams) or front fog light switch (if equipped)
is ON. Rear fog lights turns OFF automatically when headlight or front fog light switch is turned OFF.

ST +B1

+B2ACC

IG2

IG1
K1 K2

+B1 +B2

ACC IG1 IG2 ST

K1

K2

LOCK

ACC ON
ST

KEY
DIRECTION

1
2

PositionKey

OUT
LOCK

ACC

ON

START

IN

+B1 +B2 +ACC IG1 IG2 ST K1 K2
Terminal
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COMBINATION METER
CIRCUIT

Terminal arrangement of coupler viewed from harness side

1 2

3

4

5 67

8

9 10 11 1213 1417

15

16

or ABS

1. Speedometer 7. High beam light 13. “AIR BAG” warning light (if equipped)

2. Tachometer 8. Check engine light 14. Seat belt light (if equipped)

3. Fuel level meter 9. Oil pressure warning light 15. EPS warning light (if equipped)

4. Water temperature meter 10. Charge warning light 16. “O/D OFF” light (A/T vehicle only)

5. Turn signal pilot light (LH) 11. Brake warning light 17. Immobilizer warning light (if equipped)

6. Turn signal pilot light (RH) 12. ABS warning light (if equipped)

[A] : Connector K [B] : Connector L [C] : Connector M 

1. To ignition switch BLU/YEL 1. To combination switch (turn L) GRN/RED 1. Blank –

2. To fuel level gauge YEL/RED 2. To combination switch (dimmer switch) RED 2. Blank –

3. To ECT sensor YEL/GRN 3. To VSS PPL 3. Blank –

4. To ground BLK/ORN 4. To ABS control module PNK/BLU 4. Blank –

5. Blank – 5. To main fuse WHT/BLU 5. Blank –

6. To ABS control module RED/BLU 6. To door switch (driver side) BLK/YEL 6. Blank –

7. To ignition switch BLK/WHT 7. To combination switch (dimmer switch) RED/YEL 7. Blank –

8. To ECM (if equipped) BRN 8. To main fuse WHT/RED 8. Blank –

9. Blank – 9. To ground BLK 9. To TCM (for A/T vehicle) BLU

10. To brake fluid level switch RED/BLK 10. To ECM (if equipped) PNK 10. Blank –

11. To parking brake switch BLK/RED 11. To ECM PPL/WHT

12. To generator WHT/BLU 12. To ground BLK

13. To oil pressure switch YEL/BLK 13. To combination switch (turn R) BLU/YEL

14. To seat belt switch BRN/YEL

15. To SDM (if equipped) YEL/BLK

16. To EPS (if equipped) YEL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10

[A] [B] [C]
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REMOVAL

1) Disconnect negative cable at battery.
2) Loosen steering column mounting nuts. Refer to Section 3C.
3) Remove meter cluster panel (1).
4) Disconnect all couplers from combination meter, then

remove combination meter (2).

INSTALLATION

Reverse removal procedure for installation.

INSPECTION

Check printed plate (1) visually for scratch, crack and discolora-
tion. 
If any of such faulty conditions is found, replace the printed plate
(1).

FUEL METER AND FUEL LEVEL SENSOR 
(GAUGE UNIT)
FUEL LEVEL METER

INSPECTION

Operation check

1) Remove combination meter. Refer to “COMBINATION
METER”.

2) Remove “YEL/RED” wire terminal from combination meter
connector and reconnect combination connectors to combi-
nation meter.

3) Turn ignition switch ON, and check that pointer (2) of fuel
meter indicates “E”.

4) Turn ignition switch OFF.
5) Short “YEL/RED” wire terminal to body ground through a 3.4

W bulb (1) as shown in figure.
6) Turn ignition switch ON, and check that bulb light up and

pointer (2) of meter moves from “E” to “F”.
If check result is not satisfied, replace.

1

2

YEL/RED

F

E

2

1
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FUEL LEVEL SENSOR (GAUGE UNIT)

REMOVAL

Remove fuel pump assembly (1) referring to Section 6C.

INSTALLATION

Install fuel pump assembly (1) referring to Section 6C.

INSPECTION

• Check that resistance between terminals “a” and “b” of fuel
level sensor changes with change of float position.

• Check resistance between terminals “a” and “b” in each float
position below.
If the measured value is out of specification, replace.

Fuel level sensor specification

SPEED METER AND VSS
VSS

REMOVAL AND INSTALLATION

Refer to “VSS” in Section 6E1.

ENGINE COOLANT TEMPERATURE (ECT) 
METER AND SENSOR
ENGINE COOLANT TEMPERATURE (ECT) METER

INSPECTION

Operation check

1) Remove combination meter. Refer to “COMBINATION
METER”.

2) Remove “YEL/GRN” wire terminal from combination meter
connector and reconnect combination connectors to combi-
nation meter.

3) Turn ignition switch ON, and check that pointer (2) of ECT
meter indicates “C” as shown in figure.

4) Ignition switch OFF.
5) Short “YEL/GRN” wire terminal to body ground through a 3.4

W bulb (1) as shown in figure.
6) Turn ignition switch ON, and check that bulb light up and

pointer (2) of meter moves from “C” to “H”.
If check result is not satisfied, replace.

Float Position Resistance (Ω)
Full Upper “c” 59.6 mm (2.35 in.) 2 - 4
Middle (1/2) “d” 121.6 mm (4.79 in.) 29.5 - 35.5
Full Lower “e” 202.3 mm (7.96 in.) 119 - 121

“a” “b”

1

“c”
“d”

“e”

YEL/GRN C

H
1

2
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ECT SENSOR

REMOVAL, INSTALLATION AND INSPECTION

Refer to “ECT SENSOR” in Section 6E1.

OIL PRESSURE WARNING LIGHT
OIL PRESSURE SWITCH

ON-VEHICLE INSPECTION

1) Disconnect oil pressure switch (1) lead wire.
2) Check for continuity between oil pressure switch terminal (2)

and cylinder block (3) as shown in figure.
If not, replace oil pressure switch (1).

Oil pressure switch specification
During engine running : No continuity
At engine stop : Continuity

REMOVAL AND INSTALLATION

Refer to “OIL PRESSURE CHECK” in Section 6A1.

BRAKE FLUID LEVEL AND PARKING BRAKE 
WARNING LIGHT
BRAKE FLUID LEVEL SWITCH

INSPECTION

Check for continuity between terminals of brake fluid level switch
coupler.
If found defective, replace switch.

Brake fluid level switch specification
OFF position (float up) : No continuity
ON position (float down) : Continuity
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PARKING BRAKE SWITCH

INSPECTION

Check for continuity between parking brake switch terminal and
body ground as shown in figure.
If found defective, replace switch.

Parking brake switch specification
OFF position (parking brake released) (1) :
No continuity
ON position (parking brake lever pulled up) (2) :
Continuity

REAR WINDOW DEFOGGER
DEFOGGER SWITCH

INSPECTION

Check for continuity between terminals at each switch position as
shown below. If check result is not satisfied, replace.

DEFOGGER WIRE

INSPECTION

SwitchPosition
Terminal

ON (PUSH IN)

IG LOAD E IL ILE

OFF

NOTE:

• When cleaning rear window glass, use a dry cloth to
wipe it along heat wire (1) direction.

• When cleaning glass, do not use detergent or abra-
sive-containing glass cleaner.

• When measuring wire voltage, use a tester with nega-
tive probe (2) wrapped with a tin foil (3) which should
be held down on wire by finger pressure.
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• Wire damage inspection.
a) Turn ignition switch ON.
b) Turn defogger switch ON.
c) Check voltage at the center (1) of each heat wire as shown

below.
If measured voltage is 10 V, wire must be damaged
between its center and positive end (5).
If voltage is 0 V, wire must be damaged between its center
and ground end (6).

• Damage point locating.
a) Turn ignition switch ON.
b) Turn defogger switch ON.
c) Touch voltmeter positive (+) lead to heat wire positive ter-

minal end (1).
d) Touch voltmeter negative (-) lead with a foil strip to heat

wire positive terminal end (1), then move it along wire to the
negative terminal end (2).

e) The place where voltmeter fluctuates from 0 - 2 V (3) to
several volts (4) is where there is damage.

REPAIR

1) Use white gasoline for cleaning.
2) Apply masking tape (1) at both upper and lower sides of heat

wire (2) to be repaired.
3) Apply commercially-available repair agent (3) with a fine-tip

brush (4).
4) 2 to 3 minutes later, remove masking tapes (1).
5) Leave repaired heat wire as it is for at least 24 hours before

operating rear defogger again.

Voltage Criteria
Approx. 4 - 6 V (2) Good (No break in wire)
Approx. 9 - 11 V (3)
or 0 - 2 V (4)

Broken wire

X : Damage point

X : Damage point

+ -

3

1 2

4
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WIPERS AND WASHERS
COMPONENTS

FRONT WIPER AND WASHER SWITCH

REMOVAL AND INSTALLATION

Refer to “CONTACT COIL AND COMBINATION SWITCH
ASSEMBLY” in Section 3C.

[A] : RH steering vehicle 3. Wiper motor 7. Washer hose

[B] : LH steering vehicle 4. Washer pump (for front washer) 8. Washer nozzle

1. Wiper blade 5. Washer pump (for rear washer) 9. Wiper link

2. Wiper arm 6. Washer tank
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INSPECTION

Check for continuity between terminals at each switch position as
shown below.
If check result is not as specified, replace.

INTERMITTENT WIPER RELAY CIRCUIT INSPECTION

1) Turn the front wiper switch to “INT” position.
2) Connect battery positive terminal to terminal “B3” and its

negative terminal to terminal “HE”
3) Connect voltmeter positive lead to terminal “H” and its nega-

tive lead to terminal “HE”.
4) Check that the voltmeter indicates the battery voltage (10 -

14 V).
5) Connect terminal “AS” and terminal “B3” by a jumper wire.
6) When “B3” and “HE” are shorted by other jumper wire, check

that voltage changes as shown in figure.
If check result is not satisfied, replace.

[A] : LH steering vehicle

[B] : RH steering vehicle

INT

WASHER ON

LO

[A]

[B]

HI

AS

AS

L

L

H

H

B3

B3

W

W

HI
LO

INT
OFF

PULL

Terminal
Wiper SW

OFF

INT

LO

B3 H L AS

HI

Terminal
Washer SW

OFF

ON

B3 W

[A] : LH steering vehicle

[B] : RH steering vehicle

AS L H B3 W

HU

HL RF B2 M HE

ASLHB3W

HU

HLRFB2MHE

[A]

[B]

10-14V

Voltage between “B3” and “HE”

3.8±1 sec.

Short between “B3” and
“HE” terminals
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WASHER LINKED CIRCUIT INSPECTION

1) Make sure that front wiper switch is at “OFF” position.
2) Connect battery positive terminal to terminal “B3” and its

negative terminal to terminal “HE”.
3) Connect voltmeter positive lead to terminal “H” and its nega-

tive lead to terminal “HE”.
4) When front washer switch is ON (pushed to forward), check

that voltage changes as shown in figure.

FRONT WIPER MOTOR

INSPECTION

Motor Operation (Low Speed)

1) Connect battery positive terminal to terminal “L” and its neg-
ative terminal to motor bracket (wiper ground).

2) Check motor revolution speed as specification.

Front wiper motor specification (at low speed)
: 44 - 52 r/min (rpm)

Motor Operation (High Speed)

1) Connect battery positive terminal to “H” and its negative ter-
minal to motor bracket (wiper ground).

2) Check motor revolution speed as specification.

Front wiper motor specification (at high speed)
: 64 - 78 r/min (rpm)

[A] : LH steering vehicle

[B] : RH steering vehicle

AS L H B3 W

HU

HL RF B2 M HE

HU

HLRFB2MHE

[A]

[B]

ASLHB3W

10-14V

Washer switch

Voltage 
between 
“H” and “HE”

0V

ON

OFF

Approx. 0.3 sec.

Approx. 1.6-3.6 sec.

L H

SB
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Automatic Stop Operation

1) Connect battery positive terminal to terminal “L” and its neg-
ative terminal to motor bracket (wiper ground) and let the
motor turn.

2) Disconnect terminal “L” from battery positive terminal, and
let the motor stop.

3) Connect terminal “L” and “S” with a jumper wire, and connect
terminal “B” to battery positive terminal. Observe the motor
turns once again then stops at a specified position.

4) Repeat Step 1) to 3) several times and check that the motor
stops at the specified position every time.
If check result is not satisfied, replace.

WASHER TANK AND WASHER PUMP

REMOVAL

1) Disconnect negative cable at battery.
2) Remove front fender lining (RH).
3) Remove washer tank attaching nuts and inlet pipe (4).
4) Disconnect pump lead wire coupler(s) and hoses.
5) Remove washer tank (1).
6) Remove front washer pump (2) and rear washer pump (3) (if

equipped) from washer tank (1).

INSTALLATION

Reverse removal procedure for installation.

INSPECTION

1) Connect battery (+) and (-) terminals to pump (+) and (-) ter-
minals respectively.

2) Check motor operation for both front and rear (if equipped)
washer pump.

L H

SB
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REAR WIPER AND WASHER SWITCH (IF EQUIPPED)

INSPECTION

Check for continuity between terminals at each switch position as
shown below.
If check result is not as specified, replace.

REAR WIPER MOTOR

INSPECTION

Wiper Motor

Use a 12 V battery to connect its (+) and (-) terminals to terminal
“L” and terminal “E” respectively. Then motor should rotate at 35
to 45 rpm.

Automatic Stop Operation

1) Connect battery positive terminal to terminal “L” and its neg-
ative terminal to terminal “E” and let the motor turn.

2) Disconnect terminal “L” from battery positive terminal and let
the motor stop.

3) Connect terminal “B” to battery positive terminal. Observe
the motor turns once again then stops at a specified position.

4) Repeat Step 1) to 3) several times, and check that the motor
stops at the specified position every time.

IGNITION KEY REMAINDER (IF EQUIPPED) 
AND LIGHT REMAINDER WARNING BUZZER
REMOVAL

1) Remove combination meter. Refer to “COMBINATION
METER”.

2) Remove buzzer unit (1) from combination meter.

INSTALLATION

Reverse removal procedure for installation.

Terminal
Position

(1) WIPER and WASHER ON

(2) WIPER ON

(3) OFF

IG LO WA

(4) WASHER and WASHER ON

B

EL
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POWER WINDOW CONTROL SYSTEM (IF 
EQUIPPED)
POWER WINDOW MAIN SWITCH

INSPECTION

Check for continuity between terminals at each switch position as
shown below. If check result is not as specified, replace.

[A] : TYPE 1 (LH steering vehicle)

[B] : TYPE 2 (RH steering vehicle)

[C] : TYPE 3

[D] : TYPE 4

Window
Lock

Switch
(1)

Driver Side
Window

Switch (2)

Passeger Side
Window

Switch (3)

Rear RH
Window

Switch (4)

Rear LH
Window

Switch (5)

OFF

ON

TYPE 1

TYPE 2

TYPE 3

TYPE 4

UP

OFF

DOWN

UP

OFF

DOWN

B
B

E B E
E

FLU

FRU

FLU

DU

FLD

FRD

FLD

DD

FRU

RRU RRD B E RLU RLD

FLU

FRU

PU

FRD

FLD

FRD

PD
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POWER WINDOW SUB SWITCH

INSPECTION

Check for continuity between terminals at each switch condition
as shown below.
If check result is not as specified, replace.

DOOR SWITCH
INSPECTION

Remove door switch from body and check switch for continuity. 
If found detective, replace switch.

Door switch specification

STOP LAMP (BRAKE) SWITCH
INSPECTION

Check stop lamp (brake) switch for continuity as shown in figure.
If found detective, replace switch.

Stop lamp (brake) switch specification
Switch slider (1) pushed ON : No continuity
Switch slider (1) released OFF : Continuity

TerminalSwitch
Position

UP

B SD SU D U

OFF

DOWN

OFF position (Door closed) No continuity
ON position (Door open) Continuity

1
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POWER DOOR LOCK SYSTEM (IF 
EQUIPPED)
DOOR LOCK CONTROLLER

INSPECTION

Check voltage between each terminal and body ground with con-
necting controller coupler.
If check result is not as specified, replace.

Door lock controller specification

DRIVER’S DOOR KNOB SWITCH

ON-VEHICLE INSPECTION

1) Remove driver’s door trim and disconnect door lock switch
coupler.

2) Check for continuity between “ULS” terminal and “COM” ter-
minal at each switch condition.

Driver’s door knob switch specification
UNLOCK position (1) : Continuity
LOCK position (2) : No continuity

Termi-
nal

Voltage (V) Condition

B 10 - 14 –

L
10 - 14 “LOCK” position

0 - 1 Other position than “LOCK”

UL
10 - 14 “UNLOCK” position

0 - 1 Other position than “UNLOCK”

ULS
0 - 1 “UNLOCK” position
“A”

(Refer to the figure.)
“LOCK” position

KL

“B”
(Refer to the figure.)

Approx. 75 ms while “LOCK” 
position or “UNLOCK” position 
signal received

5
Other condition than above 
mentioned

E 0 Always

1. Door lock controller

2. Fuse box

1

2
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DOOR LOCK ACTUATOR

ON-VEHICLE INSPECTION

1) Remove door trim (front, rear or back) and disconnect door
lock actuator (3) coupler.

2) Connect battery (+) terminal to terminal “L” and (-) terminal
to terminal “UL”. Check that door lock actuator (3) is on
“LOCK” position.
If check result is not satisfied, replace.

3) Connect battery (+) terminal to terminal “UL” and (-) terminal
to terminal “L”. Check that door lock actuator (3) is on
“UNLOCK” position.
If check result is not satisfied, replace.

KEYLESS ENTRY SYSTEM (IF EQUIPPED)
DOOR LOCK CONTROLLER

INSPECTION

Refer to DOOR LOCK CONTROLLER of POWER DOOR LOCK
SYSTEM (IF EQUIPPED) in this section.

DOOR LOCK ACTUATOR

INSPECTION

Refer to DOOR LOCK ACTUATOR of POWER DOOR LOCK
SYSTEM (IF EQUIPPED) in this section.

[A] : FRONT DOOR

[B] : REAR DOOR

[C] : BACK DOOR
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RECEIVER

INSPECTION

Check voltage between each terminal and body ground with con-
necting controller coupler. If check result is not as specified,
replace.

Receiver specification

Reference :

TRANSMITTER

REPLACEMEMT OF THE BATTERY

If the transmitter becomes unreliable, replace the battery.
As the battery power is consumed, the operation distance will be
shorter.

1) Remove screw.
2) Use a small coin or flat blade screwdriver to separate the

bottom half from the top half of the transmitter.
3) Replace the battery with the new one. Make sure the posi-

tive (+) side of battery faces up. For battery replacement,
use type CR2032 or equivalent.

4) Put the two halves back together and install a screw.
5) Make sure the door locks can be operated with the transmit-

ter.

Terminal Voltage (V) Condition
B 10 - 14 Always

SIG

“A”
(Refer to the figure)

Approx. 75 ms while trans-
mitter signal received

5
Other condition than above 
mentioned

GND 0 Always

1. Receiver

2. Receiver coupler (receiver side)
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CODE REGISTRATION PROCEDURE

1) Confirm that IG switch is OFF position.
2) Remove DOOR LOCK fuse and install it again.
3) Press the button on the transmitter one time toward the

receiver within 30 seconds.
4) If two transmitters are registered, repeat step 1) to 3) with

other transmitter.

POWER DOOR MIRROR CONTROL SYSTEM 
(IF EQUIPPED)
MIRROR SWITCH

INSPECTION

1) Remove mirror switch from instrument panel.
2) Check for continuity between terminals at each switch posi-

tion as show below.
If check result is not as specified, replace mirror switch.

CAUTION:

Use care not to allow grease or dirt to be attached on the
printed circuit board and the battery.

NOTE:

• To prevent theft, be sure to break the transmitter
before discarding it.

• Dispose of the used battery properly according to
applicable rules or regulations. Do not dispose of lith-
ium batteries with ordinary household trash.

NOTE:

• Two transmitter codes can be registered.
• When a new transmitter is registered, the oldest one

will be cleared.

UP

DOWN

LEFT

RIGHT

L
R

a b c
d
e

g
f
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DOOR MIRROR ACTUATOR

INSPECTION

1) Remove garnish from door.
2) Pull out door mirror coupler at bracket.
3) Disconnect door mirror coupler.
4) Check that door mirror operates properly when battery volt-

age is applied to connector terminals.
Connect battery positive and negative terminal to the door
mirror terminal shown below.
If it does not follow the table’s operation, replace door mirror
assembly.

FRONT SEAT HEATER (IF EQUIPPED)
SEAT HEATER SWITCH (DRIVER AND PASSENGER 
SIDE)

INSPECTION

1) Confirm that ignition switch is OFF position.
2) Pull out seat heater switch from front center console box.
3) Disconnect seat heater switch coupler.
4) Check for continuity between terminals at each switch posi-

tion as show below. If check result is not as specified,
replace.

NOTE:

When installing door mirror to door, be careful not to
pinch harness between door and door mirror.

M2
COM

M1

Terminal

Operation

Up

COM M1 M2

Down

Left

Right

Terminal
Switch
Position

OFF

LO

HI

IG LOAD1 LOAD2 E
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SEAT HEATER WIRE

INSPECTION

1) Confirm that seat heater switch is OFF position.
2) Disconnect two couplers of seat heater under the seat cush-

ion.
3) Check for continuity between terminals as show below.

If not continuity, replace faulty seat heater.

Seat heater circuit in seat back
Between “a” and “b”
Between “b” and “d”
Between “c” and “e”

Seat heater circuit in seat cushion
Between “f” and “g”

1. Heater wire

2. Thermostat
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IMMOBILIZER CONTROL SYSTEM
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION
The immobilizer control system designed to prevent vehicle burglar consists of following components.

• Engine control module (ECM)
• Immobilizer control module (1) with coil antenna
• Ignition key (2) with built-in transponder

Operation of this system is as follows.
i) Each ignition key has its own code (Transponder code) stored in memory. When the ignition switch is

turned ON, Immobilizer Control Module tries to read the Transponder code through the coil antenna
installed to the steering lock assembly.

ii) Immobilizer Control Module compares the Transponder code read in Step (i) and that registered in Immo-
bilizer Control Module and checks if they match.

iii) When it is confirmed that two Transponder codes match each other as described above, Immobilizer Con-
trol Module and ECM check if ECM/Immobilizer Control Module codes registered in them respectively
match.

iv) Only when it is confirmed that ECM/Immobilizer Control Module codes match, the engine starts running. If
Transponder codes in Step (ii) or ECM/Immobilizer Control Module codes in Step (iii) do not match, ECM
will stop operation of the injector and ignition of spark plug.

3. Data link connector (DLC)

4. Immobilizer indicator lamp

5. ECM
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WIRING CIRCUIT

1. Immobilizer Control Module 4. Ignition switch 7. Data link connector

2. ECM 5. Fuse 8. To ABS control module, SDM and TCM

3. Main relay 6. Main fuse 9. Immobilizer indicator lamp

BRN/WHT

BLK/RED

BLK/WHT

PNK

BLK/RED

BLK/WHT

BLK

BLK

BLK/ORG

BLK/ORG

BLU

YEL

YEL

BLK/YEL

6

G02-7

G02-5

C42-2

C42-1

C42-3

C41-10

C41-5/6

G02-6

G02-12

G06-4

G06-3

G06-1

G06-2

3

4
5

5

2

8

9

7

1

BB

BB
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ON-BOARD DIAGNOSTIC SYSTEM 
(SELF-DIAGNOSIS FUNCTION)
Immobilizer Control Module and ECM diagnose troubles which
may occur in the area including the following parts when the igni-
tion switch is ON.

ECM : 
• ECM/Immobilizer Control Module code
• Serial data link circuit
• ECM

Immobilizer Control Module : 
• Transponder code
• Coil antenna
• ECM/Immobilizer Control Module code
• Serial data link circuit
• Immobilizer Control Module
• Ignition signal

With the ignition switch turned ON (but the engine at stop) regard-
less of the condition of the engine and emission control system,
ECM indicates whether a trouble has occurred in the immobilizer
control system or not by causing the immobilizer indicator lamp to
flash or turn ON.
Immobilizer indicator lamp is ON : 
No trouble exists in the immobilizer control system.
Immobilizer indicator lamp is flashing : 
ECM or Immobilizer Control Module has detected some trouble in
the immobilizer control system.

When ECM and Immobilizer Control Module detects a trouble, it
stores DTC corresponding to the exact trouble area in ECM and
Immobilizer Control Module memory.

DTCs stored in memory of each controller (Immobilizer Control
Module and ECM) can be read by using the procedure described
in “DIAGNOSTIC TROUBLE CODE CHECK (IMMOBILIZER
CONTROL MODULE)” and “DIAGNOSTIC TROUBLE CODE
CHECK(ECM)” in this section.

NOTE:

As soon as the ignition switch is turned ON, ECM and
Immobilizer Control Module diagnose if a trouble has
occurred in the immobilizer control system. While the
diagnosis is being made, the immobilizer indicator lamp
stays ON and if the diagnosis result is “abnormal”, it
immediately changes to flashing but if the result is “nor-
mal”, it remains ON. Diagnosis takes about 3 seconds at
maximum.
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DIAGNOSIS
PRECAUTIONS IN DIAGNOSING TROUBLES
PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE CODE

ECM

• Before identifying diagnostic trouble code indicated through Suzuki scan tool, don't disconnect couplers from
ECM, battery cable from battery, ECM ground wire harness from engine.
Such disconnection will clear trouble codes for engine and emission control system and immobilizer control
system stored in memory of ECM.

• Take a note of diagnostic trouble code indicated first.

IMMOBILIZER CONTROL MODULE

• Take a note of diagnostic trouble code indicated first.

INTERMITTENT TROUBLES

• There is case where Suzuki scan tool indicate a diagnostic trouble code representing a trouble which
occurred only temporarily and has gone. In such case, it may occur that good parts are replaced unneces-
sarily. To prevent such accident, be sure to follow instructions given below when checking by using “Diag-
nostic Flow Table”.
– When trouble can be identified, it is not an intermittent one : 

Check coil antenna, ignition key, wires and each connection and if they are all in good condition, substi-
tute a known-good ECM and recheck.

– When trouble can not be identified but Suzuki scan tool indicate a trouble code : 
Diagnose trouble by using that code No. and if ignition key, coil antenna, wires and each connection are
all in good condition, turn OFF ignition switch and then ON.

Then check what Suzuki scan tool indicate.Only when they indicate trouble code again, substitute a known-
good ECM or Immobilizer Control Module and check again. 
If they indicate not trouble code but normal code, it means that an intermittent trouble did occur and has gone. In
this case, check wires and connections carefully again.
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DIAGNOSTIC FLOW TABLE

Fig. 1 for Step 1

Step Action Yes No
1 1) Check immobilizer indicator lamp while igni-

tion switch is ON (but without starting 
engine). See Fig. 1.

Does immobilizer indicator lamp flash?

Go to Step 3. If immobilizer indicator lamp 
remains ON, go to Step 2.
If immobilizer indicator lamp 
remains OFF, go to “TABLE 
A IMMOBILIZER INDICA-
TOR LAMP CHECK” in this 
section.

2 1) Check DTC stored in ECM referring to 
“DIAGNOSTIC TROUBLE CODE CHECK 
(ECM)” in this section.

Is there any DTC(s)?

Go to “TABLE B 
IMMOBILIZER INDI-
CATOR LAMP 
CHECK” in this sec-
tion.

Immobilizer control system is 
in good condition.

3 1) Check DTC stored in immobilizer control 
module referring to “DIAGNOSTIC TROU-
BLE CODE CHECK (IMMOBILIZER CON-
TROL MODULE)” in this section.

Is there any DTC(s)?

Go to flow table for 
DTC No.

Go to Step 4.

4 1) Check DTC stored in ECM referring to 
“DIAGNOSTIC TROUBLE CODE CHECK 
(ECM)” in this section.

Is there any DTC(s) for immobilizer control sys-
tem?

Go to flow table for 
DTC No.

Substitute a known-good 
ECM and recheck.
See NOTE below.

NOTE:

After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by
performing procedure described in “Procedure after ECM Replacement” section.
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DIAGNOSTIC TROUBLE CODE (DTC) CHECK 
(IMMOBILIZER CONTROL MODULE)

1) Turn ignition switch OFF.

2) After setting cartridge to Suzuki scan tool, connect it to data
link connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

Special tool
(A) : 09931-76011 (Suzuki scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch ON.
4) Read DTC stored in immobilizer control module according to

instructions displayed on Suzuki scan tool and print it or
write it down. Refer to Suzuki scan tool operator's manual for
further details.
If communication between Suzuki scan tool and immobilizer
control module is not possible, go to “Diagnostic Flow Table
C”.

5) After completing the check, turn ignition switch OFF and dis-
connect Suzuki scan tool from data link connector (DLC).

NOTE:

When reading DTC stored in immobilizer control module
using Suzuki scan tool, select “BCM” from the applica-
tions menu and “IMMOBILIZER” from the select system
menu displayed on Suzuki scan tool.

1

(C)
(A)

(B)
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DIAGNOSTIC TROUBLE CODE (DTC) CHECK 
(ECM)

1) Turn ignition switch OFF.

2) After setting cartridge to Suzuki scan tool, connect it to data
link connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

Special tool
(A) : 09931-76011 (Suzuki scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch ON.
4) Read DTC stored in ECM according to instructions displayed

on Suzuki scan tool and print it or write it down. Refer to
Suzuki scan tool operator’s manual for further details.
If communication between Suzuki scan tool and ECM is not
possible, check if Suzuki scan tool is communicable by con-
necting it to ECM in another vehicle. If communication is
possible in this case, Suzuki scan tool is in good condition.
Then check data link connector and serial data line (circuit)
in the vehicle with which communication was not possible.

5) After completing the check, turn ignition switch OFF and dis-
connect Suzuki scan tool from data link connector (DLC).

NOTE:

• When reading DTC stored in ECM using Suzuki scan
tool, select “ECM” from the applications menu and
“SUZUKI mode” from the communication mode menu
displayed on Suzuki scan tool.

• If ECM detects a trouble in both engine and emission
control system and immobilizer control system, Suzuki
scan tool indicates trouble codes of both systems
using Suzuki mode of ECM application.

1

(C)
(A)

(B)
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DIAGNOSTIC TROUBLE CODE TABLE
IMMOBILIZER CONTROL MODULE

ECM

DTC 
(indicated on Suzuki scan tool)

DIAGNOSTIC AREA DIAGNOSIS

NO DTC Normal (No code)
This code appears when none of 
the other codes are identified.

11
Transponder code

Diagnose trouble according to 
“Diagnostic Flow Table” corre-
sponding to each code No.

31
32
12 Immobilizer Control Module
13 Coil antenna or ignition key with 

built-in transponder
21 ECM/Immobilizer Control Module 

code
22 Ignition switch circuit
23 Serial data link circuit

DTC 
(indicated on Suzuki scan tool)

DIAGNOSTIC AREA DIAGNOSIS

NO DTC Normal

This code appears when it is con-
firmed that none of other trouble 
codes is set for immobilizer control 
system or engine and emission 
control system.

P1623 ECM/Immobilizer Control Module 
code

Diagnose trouble according to 
“DIAGNOSTIC FLOW TABLE” cor-
responding to each code No.

P1620
P1622 ECM
P1621 Serial data link wire



8G-10 IMMOBILIZER CONTROL SYSTEM
TABLE A - IMMOBILIZER INDICATOR LAMP CHECK (IMMOBILIZER INDICA-
TOR LAMP DOES NOT LIGHT AT IGNITION SWITCH ON)
WIRING DIAGRAM

INSPECTION

1. Main fuse 2. Main relay 3. ECM 4. Immobilizer indicator lamp

BRN/WHT

BLK/RED

BLK/WHT

PNK BLK

BLK/ORG

BLK/ORG

BLK/YEL

C42-2

C42-1

C42-3

C41-10

C41-5/6

G02-6

G02-12

4

1

2
3

Step Action Yes No
1 1) Turn ignition switch ON.

Do other indicator/warning lights in combination 
meter come ON?

Go to Step 2. “IG” fuse blown, main fuse 
blown, ignition switch mal-
function, “BLK/WHT” circuit 
between “IG” fuse and com-
bination meter or poor cou-
pler connection at 
combination meter.

2 1) Turn ignition switch OFF and disconnect 
connectors from ECM.

2) Check for proper connection to ECM at ter-
minal G02-12.

3) If OK, then using service wire, ground termi-
nal G02-12 in connector disconnected.

Does immobilizer indicator lamp turn on at igni-
tion switch ON?

Substitute a known-
good ECM and 
recheck.

Bulb burned out or “PNK” 
wire circuit open.
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TABLE B - IMMOBILIZER INDICATOR LAMP CHECK (IMMOBILIZER INDICA-
TOR LAMP REMAINS ON AFTER ENGINE STARTS)
WIRING DIAGRAM

INSPECTION

1. Main fuse 2. Main relay 3. ECM 4. Immobilizer indicator lamp

BRN/WHT

BLK/RED

BLK/WHT

PNK BLK

BLK/ORG

BLK/ORG

BLK/YEL

C42-2

C42-1

C42-3

C41-10

C41-5/6

G02-6

G02-12

4

1

2
3

Step Action Yes No
1 1) With ignition switch OFF, disconnect cou-

plers from ECM.
Does immobilizer indicator lamp turn ON at 
ignition switch ON?

“PNK” wire shorted to 
ground circuit.

Substitute a known-good 
ECM and recheck.
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TABLE C - DTC IS NOT OUTPUT FROM IMMOBILIZER CONTROL MODULE
WIRING DIAGRAM

INSPECTION

1. To ECM 2. Immobilizer control module 3. To #9-pin in DLC

BLK/RED

BLK/WHTBLK/WHT

BLK

2

1

3YEL

BLK/YEL

G06-4

G06-3

G06-1

G06-2

Step Action Yes No
1 Check voltage between G06-4 terminal 

and body ground with ignition switch 
turned ON. See Fig 1.
Is it 10 – 14 V?

Go to Step 2. “BLK/RED” wire 
open or short to 
ground.

2 1) Disconnect coupler (1) at immobilizer 
control module.

Is there continuity between coupler termi-
nal G06-1 and body ground? See Fig 2.

• Poor G06-4 or G06-1 connection
• Poor #9-pin connection in DLC
• Serial data line “YEL” open or short 

to ground
If connections and line are OK, substi-
tute a known-good Immobilizer Con-
trol Module and recheck.
See NOTE below.

“BLK” wire open.

NOTE:

After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “PROCEDURE AFTER IMMOBILIZER CON-
TROL MODULE REPLACEMENT” in this section.
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Fig. 1 for Step 1

Fig. 2 for Step 2

DTC11/32 TRANSPONDER CODE NOT MATCHED
DESCRIPTION

Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in
Immobilizer Control Module match when ignition switch is ON. If they do not, DTC 11 and/or 32 are set.

INSPECTION

Register ignition key with built-in transponder by using SUZUKI scan tool and performing following steps.
1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How To

Register Ignition Key”.
2) Turn ignition switch OFF, then turn it ON and check that DTC11 and/or 32 are not set.
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DTC31 TRANSPONDER CODE NOT REGISTERED
DESCRIPTION

Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in
Immobilizer Control Module match when ignition switch is ON. If there is no Transponder code registered in
Immobilizer Control Module, this DTC is set.

INSPECTION

Register ignition key with built-in transponder by using SUZUKI scan tool and performing following steps.
1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How To

Register Ignition Key”.
2) Turn ignition switch OFF, then turn it ON and check that DTC31 is not set.

DTC12 FAULT IN IMMOBILIZER CONTROL MODULE
DESCRIPTION

This DTC is set when an internal fault is detected in Immobilizer Control Module.

INSPECTION

Step Action Yes No
1 1) Ignition switch OFF.

2) Disconnect connectors from Immobilizer 
Control Module.

3) Check for proper connection to Immobilizer 
Control Module at all terminals.

Are they in good condition?

Substitute a known-good 
Immobilizer Control Module 
and recheck.
See NOTE below.

Repair or replace.

NOTE:

After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “PROCEDURE AFTER IMMOBILIZER CON-
TROL MODULE REPLACEMENT” in this section.
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DTC13 NO TRANSPONDER CODE TRANSMITTED OR COIL ANTENNA 
OPENED/SHORTED

DESCRIPTION

Immobilizer Control Module energizes the coil antenna when the ignition switch is ON and reads Transponder
code from the ignition key. When Immobilizer Control Module cannot read Transponder code from the ignition
key even when the coil antenna is energized, this DTC is set.

INSPECTION

Fig. 1 for Step 1

1. Main fuse 2. Main relay 3. Immobilizer Control Module 4. Coil antenna 5. To ECM

BLK/RED

BLK/YEL

G06-4

2

3

4

51

Step Action Yes No
1 Check that knob shape and color for igni-

tion key are as shown below.
• Knob color : Dark gray
• Knob shape : the same as shown in

Fig.1.
Is it the original one?

Substitute a known-good Immobilizer 
Control Module and recheck.
See NOTE below.

Replace ignition 
key with original 
one and follow 
“Diagnostic Flow 
Table” again.

NOTE:

After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “PROCEDURE AFTER IMMOBILIZER CON-
TROL MODULE REPLACEMENT” in this section.
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DTC21 ECM/IMMOBILIZER CONTROL MODULE CODE NOT MATCHED (IMMO-
BILIZER CONTROL MODULE SIDE)

DTC P1623 ECM/IMMOBILIZER CONTROL MODULE CODE NOT MATCHED 
(ECM SIDE)

DTC P1620 ECM/IMMOBILIZER CONTROL MODULE CODE NOT REGISTERED
DESCRIPTION

• DTC21
Immobilizer Control Module checks if ECM/Immobilizer Control Module code transmitted from ECM and that
registered in Immobilizer Control Module match when ignition switch is ON. If they do not, this DTC is set. 

• DTC P1623
ECM checks if ECM/Immobilizer Control Module code transmitted from Immobilizer Control Module and that
registered in ECM match when ignition switch is ON. If they do not, this DTC is set.

• DTC P1620
ECM checks if code transmitted from Immobilizer Control Module and that registered in ECM match when
ignition switch is ON. If there is no ECM/Immobilizer Control Module code registered in ECM, this DTC is
set.

INSPECTION

Perform procedure described in “PROCEDURE AFTER ECM REPLACEMENT” in the section.

DTC P1622 FAULT IN ECM
DESCRIPTION

This DTC is set when an internal fault is detected in ECM.

INSPECTION

Step Action Yes No
1 1) Ignition switch OFF.

2) Disconnect connectors from ECM.
3) Check for proper connection to ECM 

at all terminals.
Are they in good condition?

Substitute a known-good ECM and 
recheck.
See NOTE below.

Repair or replace.

NOTE:

After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by
performing procedure described in “PROCEDURE AFTER ECM REPLACEMENT” in this section.
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DTC22 IGNITION SWITCH CIRCUIT OPEN/SHORT

DESCRIPTION

Immobilizer Control Module monitors ignition signal when the ignition switch is ON. This DTC is set when no
ignition signal input is detected by Immobilizer Control Module.

INSPECTION

Fig. 1 for Step 1

1. Main fuse 2. Ignition switch 3. Immobilizer Control Module

BLK/WHTBLK/WHT G06-3

1
2

3

Step Action Yes No
1 Check voltage between Immobilizer Con-

trol Module (1) coupler terminal G06-3 
and body ground with ignition switch 
turned ON. (See Fig. 1)
Is it 10 – 14V?

Poor G06-3 terminal connection.
If connection is OK, substitute a 
known-good Immobilizer Control Mod-
ule and recheck.
See NOTE below.

“BLK/WHT” wire 
open or short.

NOTE:

After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “PROCEDURE AFTER IMMOBILIZER CON-
TROL MODULE REPLACEMENT” in this section.
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DTC23 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED 
FROM ECM OR DLC CIRCUIT OPENED/SHORTED

DTC P1621 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED 
FROM IMMOBILIZER CONTROL MODULE OR DLC CIRCUIT OPENED/
SHORTED

DESCRIPTION

When the ignition switch is ON, Immobilizer Control Module requests ECM and ECM requests Immobilizer Con-
trol Module to transmit ECM/Immobilizer Control Module code. If ECM/Immobilizer Control Module code is not
transmitted from ECM or Immobilizer Control Module, Immobilizer Control Module sets DTC23 and ECM sets
DTC P1621.

INSPECTION

1. Immobilizer Control Module 2. ECM 3. To #9-pin in DLC

YELG06-2 G02-7YEL

YEL

1

3

2

Step Action Yes No
1 Check voltage between Immobilizer Con-

trol Module (1) coupler terminal G06-2 
and body ground with ignition switch 
turned ON.
Is it 4 – 5V?

Go to Step 2. “YEL” wire short.

2 1) Disconnect ECM coupler with ignition 
switch turned OFF.

2) Is there continuity between Immobi-
lizer Control Module coupler (1) termi-
nal G06-2 and serial data link terminal 
(G02-7) of ECM coupler? (For posi-
tions of Data link connector terminal 
of ECM coupler, refer to “WIRING 
CIRCUIT” in this section.)

Poor G06-2 terminal connection 
(Immobilizer Control Module) or Poor 
Data link connector terminal connec-
tion (ECM).
If connections are OK, substitute a 
known-good ECM or Immobilizer Con-
trol Module and recheck.
See NOTE below.

“YEL” wire between 
Immobilizer Control 
Module and ECM 
open.
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Fig. 1 for Step 1

Fig. 2 for Step 2

NOTE:

• After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by
performing procedure described in “PROCEDURE AFTER ECM REPLACEMENT” in this section.

• After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobi-
lizer Control Module by performing procedure described in “PROCEDURE AFTER IMMOBILIZER
CONTROL MODULE REPLACEMENT” in the section.

2. Connect to serial data link terminal (G02-7) of ECM coupler disconnected
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INSPECTION OF ECM, IMMOBILIZER CON-
TROL MODULE AND ITS CIRCUIT

ECM, Immobilizer Control Module and its circuit can be checked
at ECM wiring couplers and Immobilizer Control Module wiring
coupler by measuring voltage. Described here is only inspection
of Immobilizer Control Module. For inspection of ECM, refer to
“ENGINE & EMISSION CONTROL INPUT/OUTPUT TABLE” in
Section 6E1.

Voltage Check

1) Remove Immobilizer Control Module from steering lock
assembly with ignition switch OFF, referring to “REMOVAL”
of “IMMOBILIZER CONTROL MODULE” in this section.

2) Connect Immobilizer Control Module coupler to Immobilizer
Control Module.

3) Check voltage at each terminal of coupler connected.

CAUTION:

Immobilizer Control Module cannot be checked by itself.
It is strictly prohibited to connect voltmeter or ohmmeter
to Immobilizer Control Module with coupler disconnected
from it.

NOTE:

As each terminal voltage is affected by the battery volt-
age, confirm that it is 11V or more when ignition switch is
ON.

1. Immobilizer Control Module

2. Immobilizer Control Module coupler

3. Body ground

TERMINAL CIRCUIT NOMAL VOLTAGE CONDITION
G06-1 Ground – –

G06-2
Data link connector
(Serial data terminal)

4 – 5V Ignition switch ON

G06-3 Ignition signal
10 – 14V Ignition switch ON
0 – 0.8V Ignition switch OFF

G06-4 Power source 10 – 14V Ignition switch ON
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ON-VEHICLE SERVICE
PRECAUTIONS IN HANDLING IMMOBILIZER 
CONTROL SYSTEM

• Don’t turn ON ignition switch with ignition key for immobilizer
control system put together with another one or placed quite
close to another one. Or the system may detect abnormal
condition and prevent engine from starting.

• Do not turn ON ignition switch by using ignition key with any
type of metal wound around its grip or in contact with it. Or
the system may detect abnormal condition and prevent
engine from starting.

• Do not leave ignition key where high temperature is antici-
pated.High temperature will cause transponder in ignition
key to be abnormal or damaged.
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• Do not turn ON ignition switch with a radio antenna placed
near Immobilizer Control Module. Or the system may detect
abnormal condition and prevent engine from starting.

IMMOBILIZER CONTROL MODULE
REMOBAL

1) Disconnect negative (–) cable at battery.
2) Remove steering column upper and lower cover.
3) Disconnect coupler at Immobilizer Control Module.

4) Remove immobilizer control module (1) from steering lock
assembly (2) after removing instrument cluster panel.

INSTALLATION

Reverse removal procedure for installation.

NOTE:

If a screwdriver whose length is 40mm or less is used,
the immobilizer control module can be removed without
removing the instrument cluster panel.

NOTE:

After replacing Immobilizer Control Module, be sure to
register Transponder code and ECM/Immobilizer Control
Module code in Immobilizer Control Module and ECM/
Immobilizer Control Module code in ECM by performing
procedure described in “PROCEDURE AFTER IMMOBI-
LIZER CONTROL MODULE REPLACEMENT” in this sec-
tion.
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HOW TO REGISTER IGNITION KEY
Register the ignition key with a built-in transponder in Immobilizer
Control Module by using the following procedure.

1) Prepare SUZUKI scan tool and cartridge for immobilizer con-
trol system.

2) With ignition switch OFF, connect SUZUKI scan tool to data
link connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

(A) : 09931-76011 (SUZUKI scan tool)
(B) : Immobilizer cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Prepare ignition key with a built-in transponder (1). And then
turn ignition switch ON by using it.

4) Number of Transponder codes for ignition key with a built-in
transponder that can be registered in Immobilizer Control
Module is limited to 4. If needed, clear all Transponder
codes for ignition key with a built-in transponder that have
been registered in Immobilizer Control Module by executing
the “CLR. TRANS COD (CLEAR TP CODE)” command in
the SELECT MODE menu by using SUZUKI scan tool.

CAUTION:

When registering the ignition key including a transpon-
der into the immobilizer control module by using Suzuki
scan tool, confirm that the knob color of the ignition key
to be registered for the vehicle is dark gray. The ignition
key with wrong knob color cannot be registered.

NOTE:

For operation procedure of SUZUKI scan tool, refer to
SUZUKI scan tool operator’s manual.

1

(C)
(A)

(B)

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command
is executed with the immobilizer indicator lamp ON, it
remains ON even after execution of that command is
over. It will start flashing when the ignition switch is
turned OFF once and then turned ON after some sec-
onds.
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5) Using SUZUKI scan tool, register Transponder code in
Immobilizer Control Module by executing “ENT. TRANS
COD (ENT. TP CODE)” command in SELECT MODE menu.

6) Make sure that immobilizer indicator lamp lights when igni-
tion switch is turned OFF once and then ON.

7) If any other Transponder code for ignition key with a built-in
transponder needs to be registered, repeat above steps 3),
5) and 6).

PROCEDURE AFTER IMMOBILIZER CONTROL MODULE 
REPLACEMENT

When Immobilizer Control Module was replaced, including when replaced because rechecking by using a
known-good Immobilizer Control Module was necessary during trouble diagnosis, register Transponder code
and ECM/Immobilizer Control Module code in Immobilizer Control Module and ECM/Immobilizer Control Module
code in ECM by performing following procedure.

1) Perform steps 1) and 2) described in “How To Register Ignition Key”.
2) Prepare ignition key with a built-in transponder. And then turn ignition switch ON by using it.
3) Using SUZUKI scan tool, clear all transponder codes registered in Immobilizer Control Module by executing

“CLR. TRANS COD (CLEAR TP CODE)” command in SELECT MODE menu.

4) Using SUZUKI scan tool, register Transponder code in Immobilizer Control Module by executing “ENT.
TRANS COD (ENT. TP CODE)” command in SELECT MODE menu.

5) Using SUZUKI scan tool, register ECM/Immobilizer Control Module code in both Immobilizer Control Module
and ECM by executing “RECORD ECU (RECORD ECM/PCM/ICM)” command in SELECT MODE menu.

6) Make sure that immobilizer indicator lamp lights when ignition switch is turned OFF once and then ON.
7) If any other Transponder code for ignition key with a built-in transponder needs to be registered, repeat

above steps 2), 4) and 6).

NOTE:

• Up to 4 Transponder codes for ignition key with a built-
in transponder can be registered.

• It is not possible to register the same Transponder
code for ignition key with a built-in transponder as the
one already registered in Immobilizer Control Module.

CAUTION:

When registering the ignition key including a transponder into the immobilizer control module by
using Suzuki scan tool, confirm that the knob color of the ignition key to be registered for the vehicle
is dark gray. The ignition key with wrong knob color cannot be registered.

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command is executed with the immobilizer indicator
lamp ON, it remains ON even after execution of that command is over. It will start flashing when the
ignition switch is turned OFF once and then turned ON after some seconds.
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PROCEDURE AFTER ECM REPLACEMENT
When ECM was replaced, including when replaced because rechecking by using a known-good ECM was nec-
essary during trouble diagnosis, register ECM/Immobilizer Control Module code in ECM by performing following
procedure.
1) Perform steps 1) and 2) described in “How To Register Ignition Key”. And then turn ignition switch ON.
2) Using SUZUKI scan tool, register ECM/Immobilizer Control Module code in ECM by executing “RECORD

ECU (RECORD ECM/lCM)” command in SELECT MODE menu.

3) Make sure that malfunction indicator lamp lights when ignition switch is turned OFF once and then ON.

SPECIAL TOOL

NOTE:

• Up to 4 Transponder codes for ignition key with a built-in transponder can be registered.
• It is not possible to register the same Transponder code for ignition key with a built-in transponder

as the one already registered in Immobilizer Control Module.

NOTE:

For operation procedure of SUZUKI scan tool, refer to SUZUKI scan tool operator’s manual.

09931-76011 09931-76030
Tech 1A kit
See NOTE below.

Immobilizer cartridge of 
version 1.1 or more

16/14 pin DLC cable Mass storage cartridge of 
version 1.5 or more

NOTE:

This kit includs the following items.
1. Storage case, 2. Operator’s manual, 3. Tech 1A, 4. DLC cable, 5. Test lead/probe, 
6. Power source cable, 7. DLC cable adaptor, 8. Self-test adaptor
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SECTION 9

BODY SERVICE
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• When body servicing, if shock may be applied to air bag system component parts, remove those
parts beforehand. (Refer to Section 10B.)

NOTE:

Fasteners are important attaching parts in that they could affect the performance of vital components
and systems, and / or could result in major repair expense. They must be replaced with one of the
same part number of with an equivalent part if replacement becomes necessary.
Do not use a replacement part of lesser quality or substitute a design. Torque values must be used as
specified during reassembly to assure proper retention of these parts.
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GLASS, WINDOWS AND MIRRORS
FRONT DOOR GLASS

1. Door glass 6. Door sash 11. Glass bottom channel

2. Window regulator assembly
: Apply lithium grease 99000-25010 to sliding part.

7. Front door grip 12. Glass bottom rubber

3. Glass run 8. Window regulator handle 13. Front door outer weather-strip

4. Door trim 9. Bottom channel attaching screw [A] Without power window model

5. Door sealing cover 10. Door opening weather-strip [B] With power window model
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REMOVAL

1) Remove window regulator handle (1) (if equipped).
For its removal, pull off snap by using a cloth (2) as shown in
figure.

2) Remove inside handle bezel (1).

3) Remove inside door grip.
4) Remove mirror inner garnish.

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure, turn
door trim (1) 90° counterclockwise to remove it.
And disconnect power window switch lead wire at coupler (if
equipped).

6) Remove door sealing cover (1).
7) Remove door mirror.

Refer to “DOOR MIRROR” in this section.

1



9-4 BODY SERVICE
8) Remove outer weather-strip (1).
Lower window all the way down. Then, use a tape-wrapped
putty knife to pry off outer weather-strip.

9) Remove bottom channel attaching screws (1).
10) When removing door glass (2), turn door glass 90° counter-

clockwise to remove it.

INSTALLATION

Reverse removal procedure to install door glass noting the follow-
ing instructions.

• If there is deformity for glass run, replace new one.
• Tighten bottom channel attaching screws. Tighten rear

screw first, and then tighten front screw.

• Glass fitted position of bottom channel (1) is as shown in fig-
ure. 

Glass fitted position of bottom channel “a”
3-door model : 335.5 - 338.5 mm (13.21 - 13.33 in.)
5-door model : 90.8 - 93.8 mm (3.57 - 3.69 in.)

NOTE:

When removed outer weather-strip (1) from door panel
(2), be careful not to deformation for outer weather-strip
(1).

1
2

2
2

1
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• Adjust equalizer (1) of window regular so that measurement
“a” and “b” are equal.

• Secure door sealing cover (1) with adhesive (2).

• Install door window regulator handle (1) so that it has a 45°
±12.5° angle when glass is fully closed as shown in figure

1

“a”
“b”

1

2

A : Front
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FRONT DOOR WINDOW REGULATOR
REMOVAL

1) Remove door glass referring to “FRONT DOOR GLASS” in
this section.

2) Disconnect power window motor lead wire at coupler and
loosen clamp, if equipped.

3) Loosen regulator mounting screws (1) and take out regulator
through hole (2) as shown in figure.

INSPECTION

Check the following parts :
• Check regulator sliding and rotating parts for greasing (1).
• Check rollers (2) for wear and damage.

INSTALLATION

Reverse removal procedure to install window regulator noting the
following instruction.

• When installing glass, check that the top part of the glass
contacts the glass run evenly and that the glass moves up
and down smoothly.
If the glass is tilted with respect to the glass run, adjust
equalizer (1) of window regulator so that measurement “a”
and “b” are equal.

1
1

2

1

“a”
“b”
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DOOR MIRROR

REMOVAL AND INSTALLATION

When removing or installing door mirror, refer to above figure.

1. Door mirror a. Mirror mount screw Tightening order : a → b  → c

2. Inner garnish b. Mirror mount screw Tightening torque

3. Clip c. Mirror mount screw

a 4.5 N·m (0.45 kg-m)

c 4.5 N·m (0.45 kg-m)

b 4.5 N·m (0.45 kg-m)

2

“A”

“A”

1

3

“A”
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REAR DOOR GLASS (IF EQUIPPED)

1. Door glass 7. Window regulator handle 13. Glass bottom rubber

2. Window regulator assembly
: Apply lithium grease 99000-25010 to moving section.

8. Rear door outer weather-strip 14. Door inside pull handle case

3. Glass run 9. Rear door inside pull handle bracket [A] : Without power window model

4. Door trim 10. Rear door inner garnish [B] : With power window model

5. Door sealing cover 11. Rear door outer garnish

6. Door sash 12. Glass bottom channel
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REMOVAL

1) Remove window regulator handle (1) (if equipped).
For its removal, pull off snap by using a cloth (2) as shown in
figure.

2) Remove inside handle bezel (1).

3) Remove door inside pull handle case fitting screw.
4) Remove rear door inner garnish.

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure, turn
door trim 90° counterclockwise to remove it.
And disconnect power window switch lead wire at coupler (if
equipped).

6) Remove door inside pull handle bracket.

7) Remove door sealing cover (1).

2

1

1



9-10 BODY SERVICE
8) Remove rear door outer garnish (1).
9) Remove outer weather-strip (2).

Lower window all the way down. Then, use a tape-wrapped
putty knife (or screwdriver) to pry off outer weather-strip.

10) Detach rear part of glass run (1) from sash (2) and remove
sash (2) by removing 2 screws (3).

11) Loosen window regulator mounting screws (5).
12) When removing door glass (4), turn door glass 90° counter-

clockwise to remove it.

INSTALLATION

Reverse removal procedure to install door glass noting the follow-
ing instructions.

• If there is deformity for glass run, replace new one.
• Tighten bottom channel attaching screws. Tighten rear

screw first, and then tighten front screw.

• Glass fitted position of bottom channel (1) is as shown in fig-
ure.

Glass fitted position of bottom channel
“a” : 201.9 - 204.9 mm (7.95 - 8.07 in.)

• Secure door sealing cover (1) with adhesive (2).

NOTE:

When removed outer weather-strip (2) from door panel
(3), be careful not to deformation for outer weather-strip
(2).

2

3

1

4

1

2

3

5

4

1

2
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• Install door window regulator handle (1) so that it has a 45°
±12.5° angle when glass is fully closed.

REAR DOOR WINDOW REGULATOR
REMOVAL

1) Remove door glass (3) referring to “REAR DOOR GLASS” in
this section.

2) Loosen regulator mounting screws (1) and take out regulator
through hole (2) as shown.

INSPECTION

Check the following point :
• Check regulator sliding and rotating parts for greasing (1).
• Check rollers (2) for wear and damage.

INSTALLATION

Reverse removal procedure to install window regulator noting the
following instruction.

• When glass run (1) is installed, fit glass run convex part (2)
to door panel cut part (3) and door sash (4).

A : Front

3

3

2

1



9-12 BODY SERVICE
WINDOW SHIELD
The front windshield is installed by using a special type of adhesive (that is, one component urethane adhesive
used with primer). For the Windshield replacement, it is important to use an adhesive which provides sufficient
adhesion strength and follow the proper procedure.

Use an adhesive of above mentioned type which has the following property.

Glass adhesive shearing strength

: 40 kg / cm2 (569 lb / in2) or more

Adhesive materials and tools required for removal and installation.
• One component urethane adhesive and primers used in combination (For one sheet of windshield).

– Adhesive (470 g (15.7 oz.))
– Primer for glass (30 g (1.0 oz.))
– Primer for body (30 g (1.0 oz.))
– Primer for molding (30 g (1.0 oz.))

• Eyeleteer
• Piano string
• Windshield knife
• Brush for primer application (2 pcs)
• Knife
• Rubber sucker grip
• Sealant gun (for filling adhesive)
• Putty spatula (for correcting adhered parts)

1. Windshield glass 3. Stopper 5. Side spacer

2. Windshield molding 4. Center spacer Do not reuse.

CAUTION:

• Described in this section is the glass replacement by using 3 types of primers and 1 type of adhe-
sive made by YOKOHAMA (one component urethane adhesive to be used with primer in combina-
tion). When using primer and adhesive made by other manufacturers, be sure to refer to handling
instructions supplied with them. Negligence in following such procedure or misuse of the adhesive
in any way hinders its inherent adhesive property. Therefore, before the work, make sure to read
carefully the instruction and description given by the maker of the adhesive to be used and be sure
to follow the procedure and observe each precaution throughout the work.

• Should coated surface be scratched or otherwise damaged, be sure to repair damaged part, or cor-
rosion may start from there.
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REMOVAL

1) Clean both inside and outside of glass and around it.
2) Remove wiper arms and garnish.
3) Using tape, cover body surface around glass to prevent any

damage.
4) Remove rear view mirror, sunvisor, and front pillar trims (right

& left).
5) If necessary, remove instrument panel. Refer to “INSTRU-

MENT PANEL” in this section.
6) If necessary, remove head lining. Refer to “HEAD LINING” in

this section.
7) Remove (or cut) windshield molding.

8) Drill hole with eyeleteer (1) through adhesive and let piano
string through it.

9) Cut adhesive all around windshield (1) with piano string (2).
When using tool, windshield knife (3), to cut adhesive, be
careful not to cause damage to windshield. Use wire to cut
adhesive along lower part of windshield.

10) Using knife (1), smoothen adhesive (2) remaining on body
side (3) so that it is 1 to 2 mm thick all around.

NOTE:

Use piano string (2) as close to glass as possible so as to
prevent damage to body and instrument panel.

NOTE:

Before using knife (1), clean it with alcohol or the like to
remove oil from it.
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11) When reusing windshield, remove the adhesive (1) from it,
using care not to damage primer coated surface (2).

INSTALLATION

1) Using cleaning solvent, clean windshield edge where wind-
shield glass is to be adhered. (Let it dry for more than 10
minutes.)

2) Install new glass stoppers (1) (2 pieces) to lower side of
windshield.

3) To determine installing position of glass (1) to body (2), posi-
tion glass against body so that clearance between upper end
of glass (1) and body (2) is approximately 5 mm (0.197 in.)
and clearances between each side end (right & left) of glass
(1) and body (2) are even. Then mark mating marks on glass
(1) and body (2) as shown. Upper clearance can be adjusted
by moving glass stoppers position.

Windshield clearance
“a” : 5 mm (0.197 in.)

4) Clean contact surfaces of old adhesive (4), paint or bare
metal thoroughly. 
If surfaces of paint or bare metal come out, apply primer (2)
for body with caution not to apply primer (2) to surface of
adhesive remaining on body.

1

“a”

“a”

1

1

2

2

NOTE:

• Be sure to refer to primer maker’s instruction for
proper handling and drying time.

• Do not touch body and old adhesive surfaces where
glass is to be adhered.

1. Do not apply primer

3. Apply primer



BODY SERVICE 9-15
5) Install new molding (1) to glass (2).
6) Clean glass surface to be adhered to body with clean cloth. If

cleaning solvent is used, let it dry for more than 10 minutes.

Cleaning Area for windshield (distance from the edge of 
glass or molding)
“a” : 30 - 50 mm (1.18 - 1.97 in.)

7) Install new spacer (1) to glass (2).

8) Using new brush, apply sufficient amount of primer for glass
along glass surface to be adhered to body.

Width applied primer for windshield
“a” : 22 mm (0.87 in.)
“b” : 15 mm (0.59 in.)

“a”

“a”

1

1

2

2

2

1

1 2

NOTE:

• Be sure to refer to maker’s instruction for proper han-
dling and drying time.

• Do not apply primer on outside of ceramic coated sur-
face.

• Do not touch primer coated surface.

1. Molding

2. Fastener

3. Spacer
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9) Apply primer for molding along molding surface all around.

10) Apply adhesive (1) referring to figure.

Adhesive amount specifications and position for wind-
shield
Width “a” : Approx. 7 mm (0.27 in.)
Height “b” : Approx. 15 mm (0.59 in.)
Position “c” : Approx. 10 mm (0.39 in.) for front, rear and 
upper sections
Position “d” : Approx. 17 mm (0.67 in.) for bottom section.

11) Holding rubber sucker grips (1), place glass onto body by
aligning mating marks marked in step 3) and press it.

12) Check for water leakage by pouring water over windshield
through hose. If leakage is found, dry windshield and fill
leaky point with adhesive. If water still leaks even after that,
remove glass and start installation procedure all over again.

NOTE:

• Press glass (2) against fittings surface of body panel
quickly after adhesive (1) is applied.

• Use of rubber sucker grip is helpful to hold and carry
glass after adhesive (1) is applied.

• Perform steps 8) to 9) within 10 min. to ensure suffi-
cient adhesion.

• Be sure to refer to adhesive maker’s instruction for
proper handling and drying time.

• Start from bottom side of glass (2).
• Be careful not to damage primer.

3. Molding

3

2

1

1

“b”

“b” “b”

“a”

“c”

“d” “c”

2

2

2

3

3

1

“a” “a”

NOTE:

• Do not use high pressure water.
• Do not blow compressed air directly at adhesive

applied part when drying.
• Do not use infrared lamp or like for drying.
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QUARTER WINDOW
REMOVAL AND INSTALLATION

Refer to “WINDSHIELD” in this section as removal and installa-
tion procedures are basically the same. However, note the follow-
ing.

• Observe the following precautions when applying adhesive
(1) along glass (2) edge.

• Adhesive (1) should be applied evenly especially in height.
• Be careful not to damage primer (3).
• Press glass against body quickly after adhesive (1) is

applied.

Adhesive amount specification and position for quarter 
window
Height “a” : 13 mm (0.51 in.)
Width “b” : 6 mm (0.24 in.)
Width “c” : 14 mm (0.55 in.)
Position “d” : 5 mm (0.20 in.) for glass front section.
Position “e” : 11 mm (0.43 in.) for glass rear and upper 
sections
Position “e” : 8 mm (0.31 in.) for 3 door model glass bot-
tom section
Position “e” : 10 mm (0.39 in.) for 5 door model glass bot-
tom section

CAUTION:

Upon completion of installation, note the following.
• Sudden closing of door before adhesive is completely

set may cause glass to become loose or to come off.
Therefore, if door is opened or closed before adhesive
is completely set, make sure to open all door glasses
and use proper care.

• If molding is not securely in place, hold it down with a
tape until adhesive is completely set.

• Each adhesive has its own setting time.
• Be sure to refer to its maker’s instruction, check set-

ting time of adhesive to be used and observe precau-
tions to be taken before adhesive is set.

• Refrain from driving till adhesive is completely set so
as to ensure proper and sufficient adhesion.

[A] : 3-door model

[B] : 5-door model

“A”

“A”

“B”

“B”

“B”

“B”

“B”

“B”

1 12 2

2

3
3

“d”
“c” “c”

“e”

“a” “a”

“b” “b”

1
1

2

“A” “B”

[A]

[B]
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BACK DOOR GLASS

REMOVAL AND INSTALLATION

Refer to “WINDSHIELD” in this section as removal and installa-
tion procedures are basically the same. However, note the follow-
ing.

• Observe the following precautions when applying adhesive
(1) along glass (2) edge.

• Adhesive (1) should be applied evenly especially in height.
• Be careful not to damage primer (3).
• Press glass against body quickly after adhesive (1) is

applied.

Adhesive amount specifications and position for back 
door glass
Height “a” : 13 mm (0.51 in.)
Width “b” : 6 mm (0.24 in.)
Width “c” : 14 mm (0.55 in.)
Position “d” : 14.5 mm (0.57 in.) for glass upper section
Position “d” : 16 mm (0.63 in.) for glass bottom section
Position “d” : 32 mm (1.26 in.) for glass side sections

1. Back door glass 2. Fastener

“A”

“A”

“A”

“A”

“c”
“d”

“a”

“b”

2 1

2
3

1
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BODY STRUCTURE
FRONT DOOR ASSEMBLY

REMOVAL

1) Remove front fender.
2) Disconnect door harness lead wires at each coupler, if

equipped.

3) Remove stopper pin (1) from door open stopper (2).

1. Door panel 5. Door hinge washer
: Not necessary to install

2. Door hinge
: Apply lithium grease 99000-25010 to rotating part
: Apply sealant 99000-31110 to contact face

6. Front door hinge bolt

3. Door stopper pin Tightening torque

4. Door open stopper Do not reuse.
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4) Support door panel (1) using a jack (2) with a piece of wood
placed (4) between jack (2) and panel (1) as shown.

5) Remove door assembly (1) by loosening hinge mounting
bolts (2).

INSTALLATION

Reverse removal procedure to install door assembly noting the
following instructions.

• When replacing door, coat replacement door inside with wax
for proper anti-corrosion treatment.
Refer to “ANTI-CORROSION COMPOUND APPLICATION
AREA” in this section.

• Apply sealant to contact face “A” of hinge (1) and apply
grease to rotating part “B” of hinge (1).

“A” : Sealant 99000-31110
“B” : Lithium grease 99000-25010

• Tighten hinge bolt (1) to specified torque.

Tightening torque
Door hinge mounting bolt
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

3. Rags

1, (a)

1, (a)

1, (a)
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• When door open stopper (1) is installed, be careful to install
direction as shown.

• Adjust door latch striker position referring to “FRONT DOOR
LOCK ASSEMBLY” in this section.

• Adjust front door cushion so that door becomes flush with
side body.

• After installation, open and close the door to check loose-
ness. 
Replace door open stopper pin when there is looseness.

• When weather-strip is hardened, water leak may develop.
In such case, replace it with new one.

1
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REAR DOOR ASSEMBLY

REMOVAL AND INSTALLATION

Refer to “FRONT DOOR ASSEMBLY” in this section noting the
following instructions.

• Refer to above figure for tightening torque, grease and seal-
ant.

• When door open stopper is installed, be careful to face side.

Door stopper installing direction
Right side door : RR punch mark is upward.
Left side door : RL punch mark is upward.

1. Door panel 4. Door stopper Do not reuse.

2. Door hinge 
: Apply lithium grease 99000-25010 to rotating part
: Apply sealant 99000-31110 to contact face

5. Rear door hinge bolt

3. Door stopper pin Tightening torque
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BACK DOOR ASSEMBLY

REMOVAL

1) Remove back door trim (1).
2) Remove related section of head lining and quarter trim.

3) Disconnect back door harness connectors (2) and washer
hose (3).

4) Remove wire harness connectors inside back door.
5) Remove back door balancer (4) (first at its door side and next

at its body side).
6) Remove door hinge nuts (5) and remove back door assembly

(6).

1. Back door panel assembly 4. Back door balancer unit

2. Back door window glass 5. Back door trim

3. Back door hinge
: Apply lithium grease 99000-25010 to door hinge moving section
: Apply sealant 99000-31110 to contact face

6. Weather strip 
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INSTALLATION

Reverse removal procedure to install back door noting the follow-
ing instructions.

• Secure wiring harness.

• Adjust door latch striker position by referring “BACK DOOR
LOCK ASSEMBLY” in this section.

• Adjust door cushion so that door contacts body when closed.
• Adjust door clearance by loosening door hinge mounting

bolts and nuts referring to “PANEL CLEARANCE” in this sec-
tion.

• Apply sealant to contact face “A” of door hinge (1) and apply
grease to rotating part “B” of hinge (1).

“A” : Sealant 99000-31110
“B” : Lithium grease 99000-25010

WARNING:

Handling of Back Door Balancer (Damper)
• Do not disassemble balancer (1) because its cylinder is

filled with gas.
• Handle balancer carefully. Do not scar or scratch

exposed surface of its piston rod, and never allow any
paint or oil to stick to its surface.

• Do not turn piston rod with balancer fully extended.
• When discarding removed back door balancer

(damper), use a 2 – 3 mm (0.08 – 0.12 in.) drill (2) to
make a hole as shown.

• The gas itself is harmless but it may issue out of the
hole together with chips generated by the drill (2).
Therefore, be sure to wear goggle.



BODY SERVICE 9-25
HOOD
REMOVAL

1) Remove window washer hose (1) from hood (2).
2) Remove 4 mounting bolts (3) to detach hood (2).

INSTALLATION

Reverse removal procedure to install hood noting the following
instruction.

• Apply sealant to contact face “B” of hood hinge (4).

“B” : Sealant 99000-3110

ADJUSTMENT

Adjust the following point :
• Hood position adjustment.

Fore-and-aft and right-and-left adjustment.
Adjust hood clearance by loosening hood mounting bolts,
refer to “PANEL CLEARANCE” in this section.

• Vertical adjustment
If only one side (right or left) of hood is not level with front
fender, make it level by tightening or loosening hood cushion
(1).

• Hood lock position adjustment
When installing hood lock (1), bring bolt at highest position
and move it in vertical direction for adjustment free from
loose to hood striker.

Tightening torque
Hood latch bolts (a) : 10 N·m (1.0 kg-m, 7.0 lb-ft)

CAUTION:

Place cloth on “A” in figure to prevent from any damage.

3

3

4

“B”

“B”

1

2

“A”

“A”



9-26 BODY SERVICE
INSPECTION

Check that hood opens and closes smoothly and properly. Lubri-
cate if necessary. Also check that secondary latch operates prop-
erly (check that secondary latch keeps hood from opening all the
way) and hood locks securely when closed.
Adjust hood locks position if necessary.

FRONT FENDER

REMOVAL

1) Remove front fender side moulding.
2) Remove front bumper.
3) Disconnect connector of side turn signal (or side marker)

lamp.
4) Remove front fender lining.
5) Remove front fender.

INSTALLATION

Reverse removal procedure to install front fender noting the fol-
lowing instructions. 

• If paint on fender bolt is peeled off, be sure to apply paint
again.

• Adjust panel clearance referring to “PANEL CLEARANCE” in
this section.

1. Front fender lining 2. Front fender 3. Front fender side moulding

“A”

“A”

2

3

1

“A”



BODY SERVICE 9-27
FRONT BUMPER AND REAR BUMPER 

[A] : Front bumper 1. Front bumper 4. Rear bumper

[B] : Rear bumper 2. Screws 5. Damper

3. Clip 6. Bolt

“A”

“A”

“A”

“A”

“A”

“A”

“A”

“A”

“B”

2

22

5

1

4 6

“A”

“B”

3

3

[A]

[B]



9-28 BODY SERVICE
ROOF RAIL (IF EQUIPPED)

REMOVAL

1) Remove roof rail front and rear caps as shown in figure.

2) Remove nuts.
3) Remove roof rail assembly.

INSTALLATION

Reverse removal procedure for installation.
Confirm that each roof rail fixing nut is tightened securely.

1. Roof rail assembly

2. Front cap

3. Rear cap

4. Base seal

5. Nut



BODY SERVICE 9-29
BODY DIMENSIONS
ENGINE ROOM

Hole to hole distance

a. Garnish installation center hole (φ5) e. Hood cushion installation hole i (i’). Head light installation hole

b (b’). Front fender installation hole f (f’). Engine mounting installation front hole j (j’). Front fender installation hole

c (c’). Strut installation front hole g (g’). Jig hole (φ15 mm)
d (d’). Front fender installation hole h. Bumper member upper side installation hole

a-b : 673 mm (26.50 in.) a-i’ : 760 mm (29.92 in.) f-f’ : 954 mm (37.56 in.)
a-c’ : 584 mm (22.99 in.) b-b’ : 1340 mm (52.76 in.) g-g’ : 1315 mm (51.77 in.)
a-d : 793 mm (31.22 in.) b-d’ : 1410 mm (55.51 in.) g-h : 231 mm (9.09 in.)
a-e : 584 mm (22.99 in.) b-j : 638 mm (25.12 in.) g’-h : 1139 mm (44.84 in.)
a-f : 774 mm (30.47 in.) b’-d’ : 470 mm (18.50 in.) i-i’ : 866 mm (34.09 in.)
a-f’ : 836 mm (32.91 in.) c-c’ : 1098 mm (43.23 in.) j-j’ : 1496 mm (58.90 in.)
a-g : 889 mm (35.00 in.) d-d’ : 1320 mm (51.97 in.)  

b

a b’

e

f

h

g
j

i

d

c

i’

f ’

c’

d’

j’

g’



9-30 BODY SERVICE
BACK DOOR

Hole to hole distance

a (a’). Back door hinge installation hole d (d’). Tail end member trim installation hole

b (b’). Rear combination lamp installation hole e. Center jig hole (φ7 mm)

c (c’). Rear bumper installation hole

a-a’ : 725 mm (28.54 in.) a’-c’ : 794 mm (31.26 in.) b’-c: 1333mm (52.48 in.)
a-c’ : 1229 mm (48.39 in.) a’-d : 1128 mm (44.41 in.) c-c’ : 1215 mm (47.83 in.)
a-d : 799 mm (31.46 in.) a’-e : 1096 mm (43.15 in.) d-d’ : 875 mm (34.45 in.)
a-e : 1096 mm (43.15 in. ) b-b’ : 1305 mm (51.38 in.)

a

b

c
d

e

a’

d’

b’

c’



BODY SERVICE 9-31
SIDE BODY

Hole to hole distance

[A] : 3 door model f. Front shoulder adjuster installation upper hole

a. Door upper hinge installation hole g. Door switch installation hole

b. Door lower hinge installation hole h. Side sill scuff installation hole 

c. Front pillar inner trim installation lower hole i. Parking brake cable bracket installation rear hole

d. Front pillar inner trim installation upper hole

e. Assistant grip installation front hole

a-g : 1168 mm (45.98 in.) d-h : 1015 mm (39.96 in.) d-o : 1252 mm (49.29 in.)
a-h : 852 mm (33.54 in.) e-h : 1087 mm (42.80 in.) e-o : 1244 mm (48.98 in.)
b-g : 1188 mm (46.77 in.) f-h : 1091 mm (42.95 in.) f-o : 1173 mm (46.18 in.)
c-h : 924 mm (36.38 in.) a-o : 1317 mm (51.85 in.) g-o : 799 mm (31.46 in.)
d-f : 720 mm (28.35 in.) b-o : 1222 mm (48.11 in.) h-o : 816 mm (32.13 in.)
d-g : 933 mm (36.73 in.) c-o : 1283 mm (50.51 in.)

f

g

e
d

c

a

b
h

f

g

e
d

c

a

b
h

o

o

[A]



9-32 BODY SERVICE
Hole to hole distance

[B] : 5 door model f. Side sill scuff installation rear hole l. Rear door rear notch

a. Front door upper hinge installation hole g. Front shoulder adjuster installation upper 
hole

m. Rear door switch installation hole

b. Front door lower hinge installation hole h. Rear door upper hinge installation hole n. Side soil scuff installation rear hole

c. Front pillar inner trim installation lower hole i. Front door switch installation hole o. Parking brake cable bracket installation rear 
hole

d. Front pillar inner trim installation upper hole j. Rear door lower hinge installation hole p. Steering support member installation hole

e. Assistant grip installation front hole k. Assistant grip installation hole

a-g : 1166 mm (45.90 in.) d-i : 820 mm (32.28 in.) i-o : 742 mm (29.21 in.)
a-h : 942 mm (37.09 in.) d-o : 1252 mm (49.29 in.) j-m : 895 mm (35.24 in.)
a-i : 901 mm (35.47 in.) e- f : 1077 mm (42.40 in.) k-n : 1089 mm (42.87 in.)
b-i : 891 mm (35.08 in.) e-o : 1244 mm (48.98 in.) k-o : 1321 mm (52.01 in.)
b-j : 902 mm (35.51 in.) f-g: 1048 mm (41.26 in.) l-n : 948 mm (37.32 in.)
b-o : 1222 mm (48.11 in.) f-o 785 mm (30.91 in.) l-o : 1323 mm (52.09 in.)
c-f : 884 mm (34.80 in.) g-l : 621 mm (24.45 in.) m-o : 1111 mm (43.74 in.)
c-o: 1282 mm (50.47 in.) g-o : 1147 mm (45.16 in.) n-o : 813 mm (32.00 in.)
d-f : 993 mm (39.09 in.) h-l : 846 mm (33.31 in.) o-p : 1229 mm (48.39 in.)
d-g : 580 mm (22.83 in.) h-m : 813 mm (32.01 in.)

a

c

g
d

ek

l

m

n

i

h

bf

j

a

c

dl

k

g

e

n

m

i

f b

o

o

[B]



BODY SERVICE 9-33
Hole to hole distance

[A] : 3 door model f. Quarter window lower side rear mounting hole (5.1 x 8.6 mm)

[B] : 5 door model g. Quarter window lower side front mounting hole (5.1 x 8.6 mm)

a (a’). Front end of front windshield upper installation section h. Quarter window upper notch

b (b). Front end of front windshield lower installation section i. Quarter window rear notch

c. Garnish installation center hole (φ5 mm) j. Quarter window lower mounting hole (5.1 x 8.6 mm)

d. Quarter window upper side front notch k. Parking brake cable bracket installation rear hole

e. Quarter window rear notch

a-a’ : 1047 mm (41.22 in.) b-k : 1411 mm (55.55 in.) f-k : 1373 mm (54.06 in.)
a-b : 688 mm (27.01 in.) d-e : 577 mm (22.72 in.) g-k : 1092 mm (42.99 in.)
a-b’ : 1356 mm (53.39 in.) d-f : 623 mm (24.53 in.) h-i : 237 mm (9.33 in.)
a-c : 1032 mm (40.63 in.) d-g : 363 mm (14.29 in.) h-k : 1430 mm (56.30 in.)
a-k : 1282 mm (50.47 in.) d-k : 1271 mm (50.04 in.) i-j : 242 mm (9.53 in.)
b-b’ : 1305 mm (51.38 in.) e-k : 1474 mm (58.03 in.) j-k : 1413 mm (55.63 in.)

[A]

[B]

e

f
g

d
a

a

a’

a’

b

b

k

h
i

j

k

b’

b’

c

c

k



9-34 BODY SERVICE
UNDER BODY

Hole to hole distance

a. Jack bracket installation hole g (g’). Jig hole  (φ10 mm)

b (b’). Front stabilizer bracket front installation hole h (h’). Jig hole  (φ10 mm)

c (c’). Front stabilizer bracket rear installation hole i (i’). Trailing arm installation hole

d (d’). Suspension control arm installation front hole j (j’). Bump stopper installation hole

e. Rear engine mounting front installation hole k. Lateral rod installation hole

f (f’). Jig hole  (φ15 mm) l (l’). Jig hole  (φ16 mm)

a-f : 909 mm (35.79 in.) d’-g’ : 708 mm (27.87 in.) h-k : 1724 mm (67.87 in.)
a-f’ : 862 mm (33.94 in.) e-g : 702 mm (27.64 in.) h-l : 1718 mm (67.64 in.)
b-b’ : 740 mm (29.13 in.) e-g’ : 647 mm (25.47 in.) h’-i : 1204 mm (47.40 in.)
b’-g : 1464 mm (57.64 in.) f-f’ : 754 mm (29.68 in.) h’-j’ : 1384 mm (54.45 in.)
b’-g’ : 1259 mm (49.57 in.) f-g : 471 mm (18.54 in.) h’-k : 1497 mm (58.94 in.)
c-c’ : 968 mm (38.11 in.) f-g’ : 889 mm (35.00 in.) h’-l : 1940 mm (76.38 in.)
c-g : 1148 mm (45.20 in.) g-g’ : 754 mm (29.68 in.) i-i’ : 1017 mm (40.04 in.)
c-g’ : 1431 mm (56.34 in.) g’-h : 791 mm (31.14 in.) i-l’ : 1392 mm (54.80 in.)
c’-d : 970 mm (38.19 in.) g’-h’ : 240 mm (9.45 in.) i’-l’ : 918 mm (36.14 in.)
c’-d’ : 452 mm (17.80 in.) h-h’ : 754 mm (29.68 in.) j-j’ : 1028 mm (40.47 in.)
d-d’ : 761 mm (29.96 in.) h-i : 826 mm (32.52 in.) l-l’ : 1076 mm (42.36 in.)
d’-g : 1037 mm (40.83 in.) h-j’ : 1640 mm (64.57 in.)

c

a

a

b’

b

b

c

b
f g

c’

d’
f’

e

g’ h’

i’ j’ l’

lji

h

b’

c’

d’

e

d f
g h

g’ h’
f’

i’
j’

k
l’

lji



BODY SERVICE 9-35
Point to point distance

1. Virtual baseline g. Jig hole  (φ10 mm)

a. Jack bracket installation hole h. Jig hole  (φ10 mm)

b. Front stabilizer bracket front installation hole i. Trailing arm installation hole

c. Front stabilizer bracket rear installation hole j. Bump stopper installation hole

d. Strut installation front hole k. Lateral rod installation hole

e. Suspension control arm installation front hole l. Jig hole  (φ16 mm)

f. Jig hole  (φ15 mm)

a-a’ : 133 mm (5.24 in.) e-e’ : 77 mm (3.03 in.) i-i’ : 85 mm (3.35 in.)
a-e’ : 558 mm (21.97 in.) e’-f’ : 238 mm (9.37 in.) i’-j’ : 546 mm (21.50 in.)
b-b’ : 133 mm (5.24 in.) f-f’ : 55 mm (2.17 in.) j-j’ : 292 mm (11.50 in.)
b’-e’ : 550 mm (21.65 in.) f’-g’ : 470 mm (18.50 in.) j’-l’ : 324 mm (12.76 in.)
c-c’ : 162 mm (6.38 in.) g-g’ : 80 mm (3.15 in.) k-k’ : 139 mm (5.47 in.)
c’-d’ : 391 mm (15.39 in.) g’-h’ : 240 mm (9.45 in.) k’-l’ : 193 mm (7.60 in.)
c’-e’ : 432 mm (17.01 in.) h-h’ : 80 mm (3.15 in. ) l-l’ 375 mm (14.76 in.)
d-d’ : 648 mm (25.51 in.) h’-i’ 815 mm (32.09 in.)
d’-g’ : 749 mm (29.49 in.)

d

a b c e f g h

h’ j’

j
k

k’ l’

l

i’

i

g’f’e’d’c’b’a’

1



9-36 BODY SERVICE
PANEL CLEARANCE

Panel to panel distance

[A] : 3 door model [B] : 5 door model

a : 2.4-4.4 mm (0.094-0.173 in.) h : 3.6-5.6 mm (0.142-0.220 in.)
b : 1.7-3.7 mm (0.067-0.146 in.) i : 3.6-5.6 mm (0.142-0.220 in.)
c : 4.2-6.2 mm (0.165-0.244 in.) j : 4.2-6.2 mm (0.165-0.244 in.)
d : 1.7-3.7 mm (0.067-0.146 in.) k : 5.0-7.0 mm (0.197-0.276 in.)
e : 5.0-7.0 mm (0.197-0.276 in.) l : 4.3-6.3 mm (0.169-0.248 in.)
f : 4.7-6.7 mm (0.185-0.264 in.) m : 3.6-5.6 mm (0.142-0.220 in.)
g : 4.3-6.3 mm (0.169-0.248 in.) n : 4.7-6.7 mm (0.185-0.264 in.)



BODY SERVICE 9-37
Panel to panel distance

a : 4.8-6.8 mm (0.189-0.268 in.) f : 3.5-5.5 mm (0.138-0.217 in.)
b : 6.6-8.6 mm (0.260-0.339 in.) g : 4.3-6.3 mm (0.169-0.248 in.)
c : 3.7-5.7 mm (0.146-0.244 in.) h : 3.5-5.5 mm (0.138-0.217 in.)
d : 1.5-2.5 mm (0.059-0.098 in.) i : 5.3-7.3 mm (0.209-0.287 in.)
e : 7.1-8.6 mm (0.280-0.339 in.) j : 1.0-3.0 mm (0.039-0.118 in.)



9-38 BODY SERVICE
INSTRUMENTATION AND DRIVER INFORMATION
INSTRUMENT PANEL

REMOVAL

1) Disconnect negative cable at battery.
2) Disable air bag system, if equipped. Refer to “DISABLE AIR

BAG SYSTEM” in Section 10B.

3) Remove steering column hole cover (1).

4) Remove glove box (1) and food latch release lever (2).

5) Disconnect instrument panel harness connectors, antenna
and heater control cables which need to be disconnected for
removal for instrument panel.

6) Remove instrument panel ground wire.
7) Remove steering column assembly referring to “STEERING

COLUMN ASSEMBLY” in Section 3C.

8) Remove front pillar trims (1) and dash side trims (2).
9) Remove speaker covers (3).

WARNING:

See WARNING at the beginning of this section.

“A”

“A”
“A”

“A”

“A”

1

2
“A”

1
3

“A”



BODY SERVICE 9-39
10) Remove instrument panel mounting bolts (2).
11) Remove instrument panel (1) with steering support member

and instrument panel harness.

INSTALLATION

Reverse removal procedure to install instrument panel noting the
following instructions.

• When installing each part, be careful not to catch any cable
or wiring harness.

• Tighten instrument panel mounting bolts (1) to specified
torque

Tightening torque
Instrument panel mounting bolts (a) :
23 N·m (2.3 kg-m, 17.0 lb-ft)

• When installing steering column assembly, refer to “STEER-
ING COLUMN ASSEMBLY” in Section 3C.

• Adjust control cables. Refer to “HEATER CONTROL
ASSEMBLY” in Section 1A.

• Enable air bag system if equipped. Refer to “ENABLING AIR
BAG SYSTEM” in Section 10B.

2

2

2

2

2

1

1, (a)

1, (a)



9-40 BODY SERVICE
SEATS
FRONT SEAT

REMOVAL

1) Remove console box.
2) Remove 4 mounting bolts to remove seat assembly.
3) Disassemble and repair seat as necessary.

INSTALLATION

Reverse removal procedure to install front seat.
Torque to specifications as shown.

1. Seat cushion 4. Cover 7. Reclining bolt

2. Seat back 5. Seat adjuster 8. Seat cushion bolt

3. Head rest 6. Seat adjuster bolt Tightening torque

3

2

7 35 N·m (3.5 kg-m)

6 35 N·m (3.5 kg-m)

8 23 N·m (2.3 kg-m)

4

5

5

4

1



BODY SERVICE 9-41
REAR SEAT

REMOVAL

1) Remove 2 seat cushion bolts to remove seat cushion.
2) Remove 3 seat back bolts to remove seat back.
3) Disassemble and repair seat as necessary.

INSTALLATION

Reverse removal procedure to install rear seat.
Torque to specifications as shown.

1. Seat cushion 4. Seat cushion bolt

2. Seat back Tightening torquer

3. Seat back bolt

2

2

1

3 35 N·m (3.5 kg-m)
4 35 N·m (3.5 kg-m)



9-42 BODY SERVICE
SECURITY AND LOCKS
FRONT DOOR LOCK ASSEMBLY

REMOVAL

1) Remove door trim and door sealing cover, refer to steps 1) to
6) of “REMOVAL” under “FRONT DOOR GLASS” in this sec-
tion.

2) Raise window all the way up.
3) Remove door sash.

4) Disconnect door opening control rod (1) from outside handle.
5) Disconnect door latch control rod (2).
6) Disconnect door lock motor lead wire (if equipped).
7) Remove door lock knob (3).
8) Loosen door latch screw (4), door latch actuator screw (5) (if

equipped power door lock) and remove door lock assembly
(6).

9) Remove key cylinder retainer (7).
10) Remove key cylinder (8).

[A] : Without power door lock model 3. Inside handle bezel 7. Key cylinder retainer

[B] : With power door lock model 4. Latch striker 8. Door latch screw

1. Front door latch assembly 
: Apply lithium grease 99000-25010 to sliding part

5. Shim 9. Door latch striker screw

2. Outside handle 6. Key cylinder 10. Door latch actuator screw

1

1

8

8

5

4

9

10

2

7

6

3

[A]

[B]

3

1

7

8

2

4
6

5



BODY SERVICE 9-43
INSTALLATION

Reverse removal procedure to install front door lock assembly
noting the following instructions.

• Apply grease to sliding parts of door latch assembly.

Grease 99000-25010

• Move door latch striker (2) up or down so its center aligns
with the center of groove “A” on the door lock assembly (1)
as shown.
Striker should be moved vertically and placed level. Do not
adjust door lock.

• Move door latch striker (1) sideways to adjust door outer
panel surface (2) flush with rear door outer panel or body
outer panel surface (3) as shown. 
In order to correctly obtain door lock operates, increase or
decrease number of shims inserted between body and
striker (1) to adjust it.

INSPECTION

Check that door open and closes smoothly and properly.
Also check that door latch half look operates properly (check that
door latch half lock keeps door from opening all the way) and door
latch full locks securely when closed.
Adjust door latch striker position if necessary.

3. Shaft

[A] : Front door

[B] : Rear door



9-44 BODY SERVICE
REAR DOOR LOCK ASSEMBLY (IF EQUIPPED)

REMOVAL

1) Remove door trim and door sealing cover, refer to steps 1) to
7) of “REMOVAL” under “REAR DOOR GLASS (IF
EQUIPPED)” in this section.

2) Disconnect door opening control rod (1) and door latch con-
trol rod (2).

3) Loosen door latch mounting screw (3), door latch actuator
screw (5) (if equipped power door lock) and remove door
lock assembly (4).

INSTALLATION

Reverse removal procedure to install rear door lock assembly
referring to “FRONT DOOR LOCK ASSEMBLY” in this section.

1. Outside handle 4. Latch striker 7. Shim

2. Inside handle bezel 5. Door latch screw 8. Door latch actuator screw

3. Rear door latch assembly 
: Apply lithium grease 99000-25010 to sliding part

6. Door latch striker screw 9. Door lock control rod

4

7

6

5

5

3

3

8

1

9

2

2

1

3

4

5



BODY SERVICE 9-45
BACK DOOR LOCK ASSEMBLY

REMOVAL

1) Remove door trim (1).

2) Disconnect door lock control rod (1). 
Disconnect control rod (2).

3) Disconnect door lock motor lead wire (if equipped).
4) Loosen door latch screw (3) and remove door latch assembly

(4).

1. Back door latch assembly 3. Latch striker 5. Latch striker screw

2. Back door lock cylinder 4. Door latch screw Tightening torque

“A”

“A”“A”

1

2 1

4

3



9-46 BODY SERVICE
5) Remove back door licence garnish (1).
6) Remove back door lock cylinder (2).

INSTALLATION

Reverse removal procedure to install back door lock assembly
noting the following instruction.

• Adjust door latch striker so that its center aligns with the cen-
ter of groove in door latch base.

INSPECTION

Check that door open and closes smoothly and properly.
Also check that door latch half lock operates properly (Check that
door latch half lock keeps door from opening all the way) and door
latch full locks securely closed.
Adjust door latch striker position if necessary.

KEY CODING
KEY USAGE AND IDENTIFICATION

Key is used for ignition and door lock cylinder. Keys are cut on
both edges to make them reversible.
Key identification is obtained from five character key code
stamped on key code tag. Using this key code, key code cutting
combination can be determined from a code list (available to own-
ers of key cutting equipment from suppliers).
If key codes are not available from records or tags, key code can
be obtained from the right hand door lock cylinder (if lock has not
been replaced). Lock cylinders supplied by the factory as service
parts are unmarked.
If original key is available, key code cutting combination can be
determined by laying key.

2

1



BODY SERVICE 9-47
IGNITION SWITCH LOCK CYLINDER

REMOVAL AND INSTALLATION

Refer to “STEERING LOCK ASSEMBLY (IGNITION SWITCH)” in
Section 3C.

ELECTRICAL DIAGNOSIS

For ignition switch electrical troubleshooting, refer to “IGNITION
SWITCH” in Section 8.

EXTERIOR AND INTERIOR TRIM
FLOOR CARPET

REMOVAL

1) Remove front seats and rear seat cushion.
2) Remove seat belt lower anchor bolt.
3) Remove dash side trims, front side sill scuffs, center pillar inner lower trims, quarter inner trims and rear side

sill scuffs.
4) Remove parking brake lever cover and console box.
5) Remove floor carpet.

INSTALLATION

Reverse removal sequence to install front floor carpet, noting the following instruction.
• For tightening torque of seat belt anchor bolt, refer to “FRONT SEAT BELT” in Section 10.

1. Floor carpet

2. Dash panel silencer

3. Silencer seat



9-48 BODY SERVICE
HEAD LINING
REMOVAL

1) Remove interior light (1).
2) Remove head lining clip (2).
3) Remove sun visor (3).

4) Remove luggage room light (1).
5) Remove head lining clip (2).

6) Remove assistant grip (1).
7) Remove door opening trim (2) and remove inner trims cover-

ing headlining (3).
8) Remove head lining clips (4) and remove head lining.

NOTE:

Adhesive is used to attach head lining.
Clear adhesive from headlining and roof after removing
head lining if applied.

[A] : For 3-door model

[B] : For 5-door model

1

1 1

4

4

1

2 2
333

2
3

3
[A]

[B]



BODY SERVICE 9-49
INSTALLATION

Reverse removal procedure to install head lining noting the follow-
ing instructions.

• Apply double-face tape (1) to head lining (2) as shown figure,
and then install head lining (2).

• Tighten assistant grip screw (3) to specified torque.

Tightening torque
Assistant grip screw : 4 N·m (0.4 kg-m, 2.8 lb-ft)

• Tighten sun visor screw (1) to specified torque.

Tightening torque
Sun visor screw (a) : 4 N·m (0.4 kg-m, 2.8 lb-ft)

1

1

1

3

3 3

2



9-50 BODY SERVICE
PAINT AND COATINGS
ANTI-CORROSION TREATMENT

As rust proof treatment, steel sheets are given corrosion resistance on the interior and/or exterior.
These corrosion resistance steel sheet materials are called one of two-side galvanized steel sheets.
It is for the sake of rust protection that these materials are selected and given a variety of treatments as
described blow.

• Steel sheets are treated with cathodic electroprimer which is excellent in corrosion resistance.
• Rust proof wax coatings are applied to door and side sill insides where moisture is liable to stay.
• Vinyl coating is applied to body underside and wheel housing inside.
• Sealer is applied to door hem, engine compartment steel sheet-to-steel sheet joint, and the like portions to

prevent water penetration and resulting in rust occurrence.
In panel replacement or collision damage repair, leaving the relevant area untreated as it is in any operation
which does disturb the above-mentioned rust proof treatment will cause corrosion to that area. Therefore, it is
the essential function of any repair operation to correctly recoat the related surfaces of the relevant area.
All the metal panels are coated with metal conditioners and primer coating during vehicle production. Following
the repair and/or replacement parts installation, every accessible bare metal surface should be cleaned and
coated with rust proof primer. Perform this operation prior to the application of sealer and rust proof wax coating.
Sealer is applied to the specific joints of a vehicle during production. The sealer is intended to prevent dust from
entering the vehicle and serves also as an anticorrosion barrier. The sealer is applied to the door and hood hem
areas and between panels. Correct and reseal the originally sealed joints if damaged. Reseal the attaching
joints of a new replacement panel and reseal the hem area of a replacement door or hood.
Use a quality sealer to seal the flanged joints, overlap joints and seams. The sealer must have flexible character-
istics and paint ability after it’s applied to repair areas.
For the sealer to fill open joints, use caulking material. Select a sealer in conformance with the place and pur-
pose of a specific use. Observe the manufacturer’s label-stand instructions when using the sealer.
In many cases, repaired places require color painting. When this is required, follow the ordinary techniques
specified for the finish preparation, color painting and undercoating build-up.
Rust proof wax, a penetrative compound, is applied to the metal-to-metal surfaces (door and side sill insides)
where it is difficult to use ordinary undercoating material for coating. Therefore, when selecting the rust proof
wax, it may be the penetrative type.
During the undercoating (vinyl coating) application, care should be taken that sealer is not applied to the engine-
related parts and shock absorber mounting or rotating parts. Following the under coating, make sure that body
drain holes are kept open.
The sequence of the application steps of the anti-corrosion materials are as follows:
1) Clean and prepare the metal surface.
2) Apply primer.
3) Apply sealer (all joints sealed originally).
4) Apply color in areas where color is required such as hem flanges, exposed joints and under body compo-

nents.
5) Apply anticorrosion compound (penetrative wax).
6) Apply undercoating (rust proof material).

WARNING:

Standard shop practices, particularly eye protection, should be followed during the performance of the
below-itemized operations to avoid personal injury.



BODY SERVICE 9-51
SEALANT APPLICATION AREAS

“A” : Apply sealant “C” : Wipe off excess sealant after application “E” : Smooth out sealant with a brush

“B” : Apply sealant without heeling “D” : Do not apply sealant



9-52 BODY SERVICE
“A” : Apply sealant “C” : Do not apply sealant

“B” : Smooth out sealant with a brush “D” : Wipe off excess sealant after application
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[A] : 3 door model “A” : Apply sealant “C” : Smooth out sealant with a brush

[B] : 5 door model “B” : Wipe off excess sealant after application “D” : Fill gap/hole with sealant
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[A] : 3 door model “C” : Wipe off excess sealant after application

“A” : Apply sealant “D” : Never fill up drain holes with sealant

“B” : Be free from swell and protruded on hatched part
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[B] : 5 door model “C” : Be free from swell and protruded on hatched part

“A” : Apply sealant “D” : Wipe off excess sealant after application

“B” : Never fill up drain holes with sealant
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“A” : Apply sealant

“B” : Smooth out sealant with a brush

“C” : Wipe off excess sealant after application
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“A” : Apply sealant

“B” : Apply sealant so that top of flange covered up certainly
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UNDER COATING APPLICATION AREAS

“A” : Apply undercoating (PCV, 400 µm or more) “C” : Apply anti-chip coat (300 µm or more)

“B” : Apply anti-chip coat (100 µm or more) “D” : Do not apply undercoating
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“A” : Apply undercoating (PCV, 400 µm or more)

“B” : Apply undercoating (PCV, 600 µm or more)

“C” : Do not apply undercoating
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ANTI-CORROSION COMPOUND APPLICATION AREA

“A” : Apply rust proof wax (hot wax 50 µm or more)

“B” : Apply rust proof wax (low viscosity wax 10 µm or more)

“C” : Apply rust proof wax (high viscosity wax 50 µm or more)
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PLASTIC PARTS FINISHING

Paintable plastic parts are ABS plastic parts.

Painting

Rigid or hand ABS plastic needs no primer coating.
General acrylic lacquers can be painted properly over hard ABS plastic in terms of adherence.
1) Use cleaning solvent for paint finish to wash each part.
2) Apply conventional acrylic color lacquer to part surface.
3) Follow lacquer directions for required drying time. (Proper drying temperature range is 60 – 70 °C (140 – 158

°F)).

Reference

Plastic parts employ not only ABS (Acrylonitrile Butadiene Styrene) plastic but also polypropylene, vinyl, or the
like plastic. Burning test method to identify ABS plastic is described below.
1) Use a sharp blade to cut off a plastic sliver from the part at its hidden backside.
2) Hold sliver with pincers and set it on fire.
3) Carefully observe condition of the burning plastic.
4) ABS plastic must raise readily distinguishable back smoke while burning with its residue suspended in air

temporarily.
5) Polypropylene must raise no readily distinguishable smoke while burning.

REQUIRED SERVICE MATERIAL

Material Recommended SUZUKI product Use
Lithium grease SUZUKI SUPER GREASE A

(99000-25010)
• Window regulator
• Door hinge

Sealant SUZUKI BOND No. 1215
(99000-31110)

• Hood hinge
• Door hinge
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System with seat belt pretensioner:
• Service on or around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
procedures are not followed, parts or system damage could result.



10-2 RESTRAINT SYSTEM
GENERAL DESCRIPTION

Seat Belt with ELR

The seat belt with emergency locking retractor (ELR) is designed so that it locks immediately (to prevent the
webbing from being pulled out of the retractor any further) when any of the following items is detected as
exceeding each set value;

• speed at which the webbing is pulled out of the retractor,
• acceleration or deceleration of the vehicle speed, and
• inclination.

Seat Belt with A-ELR

The automatic and emergency locking retractor (A-ELR) works as an Emergency Locking Retractor (ELR) till its
webbing is pulled all the way out and then on as an Automatic Locking Retractor (ALR) till it is retracted fully.
ALR: Automatically locks when the webbing is pulled out from the retractor and allowed to retract even a little.
Then the webbing can not be pulled out any further, unless it is wound all the way back into the retractor, which
releases the lock and allows the webbing to be pulled out.

Seat Belt with ELR and Pretensioner

The seat belt with ELR and a pretensioner has a pretensioner mechanism which operates in linkage with the air 
bag in addition to the above described ELR. The pretensioner takes up the sag of the seat belt in occurrence of 
a front collision with an impact larger than a certain set value, thereby enhancing restraint performance.

1. Front seat belt  4. Passenger air bag (if equipped)

2. Rear seat belt  5. Label (for seat belt with pretensioner)

 3. Driver air bag (if equipped)  6. Rear center seat belt
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Driver and Front Passenger Air Bags and Seat Belt Pretensioners

With the air bag system which includes air bags for both the driver’s and passenger’s sides as well as the seat
belt pretensioners, the pretensioner takes up the sag of the seat belt, the driver air bag (inflator) module is
deployed from the center of the steering column and the passenger air bag (inflator) module from the top of the
instrument panel in front of the front passenger seat in occurrence of a front collision with an impact larger than
a certain set value to supplement protection offered by the driver and front passenger seat belts.

SYSTEM SPECIFICATION

SEAT BELT PRETENSIONER (IF EQUIPPED)
Some seat belts of the driver and front passenger seats are provided with a pretensioner as an optional function
unit. The pretensioner is incorporated in retractor assembly and controlled by SDM as one of air bag system
components. It will be activated at the same time as the air bag when an impact at the front of vehicle exceeds
the specified value.
When servicing seat belt (retractor assembly) with pretensioner, be sure to observe all WARNINGS and CAU-
TIONS in this section and “SERVICE PRECAUTIONS” of “ON-VEHICLE SERVICE” in Section 10B

DIAGNOSIS
For diagnosis of air bag system (including in seat belt pretensioner), refer to Section 10B.

INSPECTION AND REPAIR REQUIRED AFTER ACCIDENT
After an accident, whether the seat belt pretensioner has been activated or not, be sure to perform checks and
repairs described on “REPAIRS AND INSPECTIONS REQUIRED AFTER ACCIDENT” under “DIAGNOSIS” in
Section 10B.

Type 1 Type 2 Type 3

Front 
seat

• Seat belt with ELR • Driver air bag
• Seat belt with ELR and 

pretensioner

• Driver and front passenger air bags
• Seat belt wit ELR and pretensioner

Rear 
seat

• Seat belt with A-ELR 
(right and left)

• Seat belt (center)

• Seat belt with A-ELR 
(right and left)

• Seat belt (center)

• Seat belt with A-ELR (right and left)
• Seat belt (center)

CAUTION:

Do not reuse the seat belt pretensioner (retractor assembly) that has operated but replace it with a
new one as an assembly. For checking procedure of its operation, refer to “SERVICE PRECAUTIONS”
of “ON-VEHICLE SERVICE” in Section 10B.
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ON-VEHICLE SERVICE
SERVICE PRECAUTIONS
SERVICE AND DIAGNOSIS

Before servicing or replacing seat belts, refer to following precautionary items.
• Seat belts should be normal relative to strap retractor and buckle portions.
• Keep sharp edges and damaging objects away from belts.
• Avoid bending or damaging any portion of belt buckle or latch plate.
• Do not bleach or dye belt webbing. (Use only mild soap and lukewarm water to clean it.)
• When installing a seat belt anchor bolt, it should be tightened by hand at first to prevent cross-threading and

then to specified torque.
• Do not attempt any repairs on retractor mechanisms or retractor covers. Replace defective assemblies with

new replacement parts.
• Keep belts dry and clean at all times.
• If there exist any parts in question, replace such parts.
• Replace belts whose webbing is cut or otherwise damaged.
• Do not put anything into trim panel opening which seat belt webbing passes through.

For Seat Belt with Pretensioner

Refer to “SERVICE AND DIAGNOSIS” of “SERVICE PRECAUTIONS” under “ON-VEHICLE SERVICE” in Sec-
tion 10B.

DISABLING AIR BAG SYSTEM

Refer to “DISABLING AIR BAG SYSTEM” of “SERVICE PRECAUTIONS” under “ON-VEHICLE SERVICE” in
Section 10B.

ENABLING AIR BAG SYSTEM

Refer to “ENABLING AIR BAG SYSTEM” of “SERVICE PRECAUTIONS” under “ON-VEHICLE SERVICE” in
Section 10B.

HANDLING AND STORAGE

Refer to “HANDLING AND STORAGE” of “SERVICE PRECAUTIONS” under “ON-VEHICLE SERVICE” in Sec-
tion 10B.

DISPOSAL

Refer to “DISPOSAL” of “SERVICE PRECAUTIONS” under “ON-VEHICLE SERVICE” in Section 10B.

WARNING:

If replacing seat belt is necessary, replace buckle and ELR (or webbing) together as a set. This is for
the reason of ensuring locking of tongue plate with buckle.
If these parts are replaced individually, such a locking condition may become unreliable. For this rea-
son, SUZUKI will supply only the spare buckle and ELR (or webbing) in a set part.

WARNING:

When performing service on or around air bag system components or air bag system wiring, disable
the air bag system. Refer to “DISABLING AIR BAG SYSTEM” of “SERVICE PRECAUTIONS” under
“ON-VEHICLE SERVICE” in Section 10B.
Failure to follow procedures could result in possible air bag activation, personal injury or unneeded
air bag system repairs.
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FRONT SEAT BELT

WARNING:

• Never attempt to disassemble or repair the seat belt pretensioner (retractor assembly). If any abnor-
mality is found, be sure to replace it with new one as an assembly.

• Be sure to read “SERVICE PRECAUTIONS”, before starting to work and observe every precaution
during work. Neglecting them may result in personal injury or unactivation of the seat belt preten-
sioner when necessary.

1. Upper anchor  4. Buckle Tightening torque

2. Lower anchor  5. Yellow connector (for seat belt pretensioner) (if equipped)

 3. Retractor assembly  6. Retractor assembly upper mounting bolt
: After tightening lower bolt, tightening upper bolt
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REMOVAL

1) Disconnect negative battery cable at battery.
2) Disable air bag system. Refer to “DISABLING AIR BAG SYSTEM” of “SERVICE PRECAUTIONS” under

“ON-VEHICLE SERVICE” in Section 10B.
3) Remove center pillar lower trim.
4) Disconnect Yellow connector for seat belt pretensioner.
a) Release locking of lock lever.
b) After unlocked, disconnect to connector.

5) Remove front seat belts from the vehicle.

INSPECTION

Seat belts and attaching parts can affect the vital components
and systems of a vehicle.
Therefore, they should be inspected carefully and replaced with
genuine parts only.

• Seat belt
Its webbing or strap should be free from damage.

• Retractor assembly
It should lock webbing when pulled quickly.
The front seat belt retractor assembly (1) should pass the
above inspection and should lock webbing even when tilted
(approx. 15°) toward the fore and aft or right and left direc-
tions.
Check retractor assembly (1) with seat belt pretensioner
appearance visually for following symptoms and if any one of
them is applicable, replace it with a new one as an assem-
bly.

• Pretensioner has activated.
• There is a crack in seat belt pretensioner (retractor assem-

bly).
• Wire harness or connector (2) is damaged.
• Seat belt pretensioner (retractor assembly) is damaged or a

strong impact (e.g., dropping) was applied to it.
• Anchor bolt

Anchor bolts should be torqued to specification.
• Belt latch

It should be secure when latched.

WARNING:

Never measure resistance of pretensioner or disassem-
ble it. Otherwise, personal injury may result.

CAUTION:

If seat belt pretensioner (retractor assembly) was
dropped from a height of 30 cm (1 ft) or more, it should
be replaced.
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INSTALLATION

Install in reverse order of removal, noting the following.
• Seat belt anchor bolts should have an unified fine thread (7/

16-20 UNF). Under no circumstances should any different
sized or metric screw threads be used.

• Connect Yellow connector (1) for seat belt pretensioner
securely and fit seat belt pretensioner connector onto body.

a) Connect connector
b) Lock connector with lock lever
• Enable air bag system. Refer to “ENABLING AIR BAG SYS-

TEM” under “SERVICE PRECAUTIONS” in Section 10B.
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REAR SEAT BELT

REMOVAL

Remove rear seat belts as shown in figure.

INSPECTION

Check the rear seat belt in the same way as “INSPECTION” of “FRONT SEAT BELT”.

INSTALLATION

Install the rear seat belt observing the same precautions as “INSTALLATION” of “FRONT SEAT BELT”.

WARNING:

Be sure to read “SERVICE PRECAUTIONS” before starting to work and observe every precaution dur-
ing work.

1. Upper anchor  4. Buckle

2. Lower anchor Tightening torque

 3. Retractor assembly
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WARNING:

• Service on or around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in this section before performing service on or around the air bag system compo-
nents or wiring. Failure to follow WARNINGS could result in unintended activation of the system or
could render the system inoperative. Either of these two conditions may result in severe injury.

• The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
conditions are not followed, parts or system damage could result.
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GENERAL DESCRIPTION

With the air bag system which includes air bags for both the
driver’s and passenger’s sides as well as the seat belt pretension-
ers (if equipped), the sag of the seat belt is taken up (for seat belt
with pretensioner), the driver air bag (inflator) module is deployed
from the center of the steering column and the passenger air bag
(inflator) module from the top of the instrument panel in front of
the front passenger seat in occurrence of a front collision with an 
impact larger than a certain set value to supplement protection
offered by the driver and front passenger seat belts.

The air bag system is designed to activate only in severe frontal
collisions. It is not designed to activate in rear impacts, side
impacts, rollovers, or minor frontal collisions, since it would offer
no protection in those types of accidents.

1. Driver side air bag

2. Passenger side air bag

3. Seat belt pretensioner (if equipped)
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SYSTEM COMPONENTS AND WIRING LOCATION VIEW AND CONNECTORS

1. Air bag harness 6. Passenger air bag (inflator) module

2. “Air bag” monitor coupler 7. SDM

3. DLC 8. Seat belt pretensioner (retractor assembly) (if equipped)

4. Contact coil assembly 9. Ground for air bag system

5. Driver air bag (inflator) module

CONNECTOR “Q02” CONNECTOR “G39”

1

4 6

9

5

7

8

3 8

“Q06”
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SYSTEM WIRING DIAGRAM

TERMINAL ARRANGEMENT OF SDM (VIEWED FROM HARNESS SIDE)
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[A]

[B]

[C] “Q01”    “Q08”, “G39”

“Q06”

[A]: Shorting bar 5. “AIR BAG” fuse 12. Contact coil assembly

[B]: Air bag harness 6. Connection detection pin 13. Driver air bag (inflator) module

[C]: Connector 7. To ECM, TCM (if equipped) and ABS control 
module (if equipped) 

14. Passenger air bag (inflator) module

1. From main fuse 8. To data link connector (DLC) 15. Driver seat belt pretensioner (if equipped)

2. Ignition switch 9. “AIR BAG” monitor coupler 16. Passenger seat belt pretensioner (if equipped)

3. “IG METER” fuse 10. Ground for air bag system

4. “AIR BAG” warning lamp in combination meter 11.  SDM

1. CONNECTOR “Q06” (SDM CONNECTOR)
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CONNECTOR “Q06” (SDM connector)

DIAGNOSIS

DIAGNOSTIC TROUBLE CODE (DTC)
The AIR BAG DIAGNOSTIC SYSTEM CHECK must always be the starting point of any air bag system diagno-
sis. The AIR BAG DIAGNOSTIC SYSTEM CHECK checks for proper “AIR BAG” warning lamp operation and
checks for air bag diagnostic trouble codes (DTCs) using on-board diagnosis function or SUZUKI scan tool.

USE OF SPECIAL TOOL

You should be familiar with the tools listed in this section under the heading SPECIAL TOOLS. You should be
able to measure voltage and resistance. You should be familiar with proper use of a scan tool such as Air Bag
Driver/Passenger Load Tool, Connector Test Adapter Kit and the Digital Multimeter.

Special tool
(A) : 09932-76010 (Connector Test Adapter Kit)

This must be used whenever a diagnostic procedure requests
checking or probing a terminal.
Using the appropriate adapter in the special tool will ensure that
no damage to the terminal will occur from the multimeter probe,
such as spreading or bending.

TERMINAL CIRCUIT TERMINAL CIRCUIT
Q06-1 – Q06-11 Driver pretensioner 

(if equipped)
Low

Q06-2 “AIR BAG” warning lamp Q06-12 High
Q06-3 – Q06-13 –
Q06-4 Ignition switch (power source) Q06-14 Data link connector (DLC)
Q06-5 Passenger pretensioner 

(if equipped)
High Q06-15 Diagnosis switch

Q06-6 Low Q06-16 –
Q06-7 Passenger air bag (inflator) 

module
High Q06-17 Ground

Q06-8 Low Q06-18 –
Q06-9 Driver air bag (inflator) 

module
Low Q06-19 –

Q06-10 High Q06-20 –

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.
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The adapter will also give an idea of whether contact tension is
sufficient, helping to find an open or intermittent open due to poor
terminal contact.

Special tool 
(B) : 09932-75010 (Air Bag Driver/Passenger Load Tool)

This tool is used only when called for in this section. It is used as
a diagnostic aid and safety device to prevent inadvertent air bag
(inflator) module deployment.
The load tool has three connectors attached to its case which are
electrically functional and serve as resistive load substitutions.
No more than two connectors are used at any time.

One of connectors (“STEERING WHEEL”) is used to substitute
the load of followings.

• driver air bag (inflator) module when it is connected at the
top of the column to the contact coil assembly.

• passenger air bag (inflator) module when it is connected to
the air bag harness connector for passenger air bag (inflator)
module.

Another connector (“BASE OF COLUMN”) is used to substitute
the load of the driver air bag (inflator) module and the contact coil
assembly when it is connected at the base of the column to the air
bag wire harness.
The third connector (“PASSENGER INFLATOR”) is not used.

By substituting the resistance of the load tool when called for, a
determination can be made as to whether an inflator circuit com-
ponent is causing system malfunction and which component is
causing the malfunction.
The load tool should be used only when specifically called for in
the diagnostic procedures.

1. Connector for contact coil and driver air bag (inflator) module 
(Located near the base of the steering column)

2. Connector for driver, passenger air bag (inflator) module and driver and 
passenger seat belt pretensioners

3. Not used
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INTERMITTENTS AND POOR CONNECTIONS
Most intermittents are caused by faulty electrical connections or
wiring. When a check for proper connection is requested in a
diagnostic flow table, perform careful check of suspect circuits for:

• Poor mating of connector halves, or terminals not fully
seated in the connector body (backed out).

• Dirt or corrosion on the terminals. The terminals must be
clean and free of any foreign material which could impede
proper terminal contact.
However, cleaning the terminal with a sand paper or the like
is prohibited.

• Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal ori-
entation with the component or mating connector.

• Improperly formed or damaged terminals. 
Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal included in the connector test adapter kit
(special tool).
If contact tension is not enough, reform it to increase contact
tension or replace.

Special tool 
(A) : 09932-76010 (Connector Test Adapter Kit)

• Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, change the wire harness assembly or
component parts with new ones.

• Wire insulation which is rubbed through, causing an intermit-
tent short as the bare area touches other wiring or parts of
the vehicle.

• Wire broken inside the insulation. This condition could cause
a continuity check to show a good circuit, but if only 1 or 2
strands of a multi-strand-type wire are intact, resistance
could be far too high.

If any abnormality is found, repair or replace as a wire harness
assembly.
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AIR BAG DIAGNOSTIC SYSTEM CHECK

The diagnostic procedures used in this section are designed to find and repair air bag system malfunctions.
To get the best results, it is important to use the diagnostic flow tables and follow the sequence listed below.

1) Perform the AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE.
(The AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE must be the starting point of any air bag sys-
tem diagnosis.
The AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE checks for proper “AIR BAG” warning lamp
operation through “AIR BAG” warning lamp and whether air bag diagnostic trouble codes exist.)

2) Refer to the proper diagnostic table as directed by the AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW
TABLE.
(The AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE will lead you to the correct table to diagnose
any air bag system malfunctions. Bypassing these procedures may result in extended diagnostic time, incor-
rect diagnosis and incorrect parts replacement.)

3) Repeat the AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE after any repair or diagnostic proce-
dures have been performed.
(Performing the AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE after all repair or diagnostic pro-
cedures will ensure that the repair has been made correctly and that no other malfunctions exist.)

FLOW TABLE TEST DESCRIPTION

STEP 1 : Check that “AIR BAG” warning lamp lights.
STEP 2 : Check that “AIR BAG” warning lamp lights.
STEP 3 : Check diagnosis switch circuit.
STEP 4 : Check that “AIR BAG” warning lamp flashes 6 times after ignition switch is turned ON.
STEP 6 : Check that history codes are in SDM memory. (using SUZUKI scan tool)
STEP 7 : Check that history codes are in SDM memory. (using monitor coupler)
STEP 9 : Check that current code is in SDM memory. (using SUZUKI scan tool)
STEP 10 : Check that current code is in SDM memory. (using monitor coupler)

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.

CAUTION:

The order in which diagnostic trouble codes are diagnosed is very important. Failure to diagnose the
diagnostic trouble codes in the order specified may result in extended diagnostic time, incorrect diag-
nosis and incorrect parts replacement.
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AIR BAG DIAGNOSTIC SYSTEM CHECK FLOW TABLE

Step Action Yes No
1 1) Make sure that battery voltage is 

about 11V or higher.
2) Note “AIR BAG” warning lamp as 

ignition switch is tuned ON.
Does “AIR BAG” warning lamp come 
ON when ignition switch is tuned 
ON?

Go to step 2. Proceed to Diagnostic Flow Table B
(“AIR BAG” warning lamp circuit 
check).

2 Does “AIR BAG” warning lamp come 
ON steady?

Proceed to Diagnostic 
Flow Table A 
(“AIR BAG” warning lamp 
circuit check).

Go to step 3.

3 Does “AIR BAG” warning lamp keep 
flashing (indicating DTC) when igni-
tion switch is ON?

Proceed to Diagnostic 
Flow Table C
(“AIR BAG” warning lamp 
circuit check).

Go to step 4.

4 Does “AIR BAG” warning lamp turn 
OFF, after flashing 6 times?

Go to step 5. Go to step 8.

5 Do you have SUZUKI scan tool? Go to step 6. Go to step 7.
6 1) Check DTC using SUZUKI scan 

tool. Refer to DTC CHECK.
Is “NO CODES” displayed on 
SUZUKI scan tool?

Air bag system is in good 
condition.

An intermittent trouble has occurred 
at some place. 
Check the connector harness, etc. 
related to the sensed DTC. 
Refer to INTERMITTENT AND 
POOR CONNECTIONS in this sec-
tion.
Then clear DTC (Refer to DTC 
CLEARANCE.) and repeat this table.

7 1) Check DTC using monitor cou-
pler. Refer to DTC CHECK.

Is flashing pattern no. 12 indicated 
on “AIR BAG” warning lamp?

Air bag system is in good 
condition.

An intermittent trouble has occurred 
at some place. 
Check the connector harness, etc. 
related to the sensed DTC. 
Refer to INTERMITTENT AND 
POOR CONNECTIONS in this sec-
tion.
Then clear DTC (Refer to DTC 
CLEARANCE.) and repeat this table.

8 Do you have SUZUKI scan tool? Go to step 9. Go to step 10.
9 1) Check DTC using SUZUKI scan 

tool. Refer to DTC CHECK.
Is “NO CODES” displayed on 
SUZUKI scan tool?

Substitute a known-good 
SDM and recheck.

Check and repair according to Flow 
Table corresponding to that DTC.

10 1) Check DTC using monitor cou-
pler. Refer to DTC CHECK.

Is flashing pattern no. 12 indicated 
on “AIR BAG” warning lamp?

Substitute a known-good 
SDM and recheck.

Check and repair according to Flow 
Table corresponding to that DTC.
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DTC CHECK
Using SUZUKI Scan Tool

1) Turn ignition switch to OFF position.
2) After setting cartridge to SUZUKI scan tool, connect it to

data link connector (DLC) located on underside of instru-
ment panel at driver’s seat side.

Special tool
(A) : 09931-76011 (SUZUKI scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch to ON position.
4) Read DTC according to instructions displayed on SUZUKI

scan tool and print it or write it down. Refer to SUZUKI scan
tool operator’s manual for further details.
If communication between scan tool and SDM is not possi-
ble, proceed to Diagnostic Flow Table E (Serial data check
circuit).

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect SUZUKI scan tool from data link connec-
tor (DLC).

Not Using SUZUKI Scan Tool

1) Check that malfunction indicator lamp (“AIR BAG” warning
lamp) comes ON when ignition switch is turned to ON posi-
tion.
If it does not come “ON”, proceed to Diagnostic Flow Table B
(“AIR BAG” warning lamp circuit).

2) Using service wire, ground diagnosis switch terminal in mon-
itor coupler.

3) Read DTC from flashing pattern of malfunction indicator
lamp (“AIR BAG” warning lamp). (Refer to DTC TABLE.)
If lamp does not indicate DTC, proceed to Diagnostic Flow
Table D (Diagnosis switch terminal circuit check).

4) After completing the check, turn ignition switch to OFF posi-
tion and disconnect service wire from “AIR BAG” monitor
coupler.

1. Data link connector (DLC)

1. “AIR BAG” monitor coupler

2. Body ground

3. Diagnosis switch terminal

4. Service wire

1

4

2
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EXAMPLE : When driver air bag initiator circuit resistance high (DTC B1021) is set

DTC CLEARANCE
Using SUZUKI Scan Tool

1) Turn ignition switch to OFF position.
2) Connect SUZUKI scan tool to data link connector (DLC) in

the same manner as when making this connection for DTC
check.

Special tool
(A) : 09931-76011 (SUZUKI scan tool)
(B) : Mass storage cartridge
(C) : 09931-76030 (16/14 pin DLC cable)

3) Turn ignition switch to ON position.
4) Erase DTC according to instructions displayed on SUZUKI

scan tool.
Refer to SUZUKI scan tool operator’s manual for further
details.

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect SUZUKI scan tool from DLC.

6) Perform DTC CHECK and confirm that normal DTC (NO
CODES) is displayed and not malfunction DTC.

[A]: “AIR BAG” warning lamp is turned ON

[B]: “AIR BAG” warning lamp is turned OFF

[C]: Code No.21

NOTE:

If DTC B1051 or DTC B1071 is stored in SDM, it is not
possible to clear DTC.

1. Data link connector (DLC)
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Not Using SUZUKI Scan Tool

1) Turn ignition switch to ON position and wait about 6 seconds
or more.

2) Using service wire, repeat shorting and opening between
diagnosis switch terminal on “AIR BAG” monitor coupler and
body ground 5 times at about 1 second intervals.

3) Perform DTC CHECK and confirm that normal DTC (DTC
12) is displayed and not malfunction DTC.

DTC TABLE

NOTE:

If DTC B1051 or DTC B1071 is stored in SDM, it is not
possible to clear DTC.

1. “AIR BAG” monitor coupler (a) Open

2. Body ground (b) Short

3. Diagnosis switch terminal (c) About 10 seconds

4. Service wire (d) 1 sec.

1

4

2

DTC
“AIR BAG” warning lamp 

flashing pattern Diagnosis
NO. MODE

– 12 Normal –

B1015 15

Passenger air 
bag circuit

Resistance high

Diagnose trou-
ble according to 
diagnostic flow 
table corre-
sponding to 
each code No.

B1016 16 Resistance low

B1018 18 Short to ground

B1019 19 Short to power circuit

B1021 21

Driver air bag 
circuit

Resistance high

B1022 22 Resistance low

B1024 24 Short to ground

B1025 25 Short to power circuit

B1032 32
Power source 
voltage

Too low
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DTC
“AIR BAG” warning lamp 

flashing pattern Diagnosis
NO. MODE

B1041 41

Driver preten-
sioner circuit

Resistance high

Diagnose trou-
ble according to 
diagnostic flow 
table corre-
sponding to 
each code No.

B1042 42 Resistance low

B1043 43 Short to ground

B1044 44 Short to power circuit

B1045 45

Passenger 
pretensioner 
circuit

Resistance high

B1046 46 Resistance low

B1047 47 Short to ground

B1048 48 Short to power circuit

B1051 51

SDM

Frontal crash detected

B1071 71 Internal fault

B1013 13
Specifications different 
between air bag system and 
SDM

NOTE:

• When 2 or more codes are indicated, the lowest numbered code will appear first.
• Current DTC and history DTC can be identified by lighting and flashing of “AIR BAG” warning lamp

as follows. However, if a multiple number of DTC’s are set an even one of them is a current DTC,
“AIR BAG” warning lamp remains on after ignition switch is turned ON. Therefore, it is not possible
to identify any of them as to whether it is a current one or a history one. (But use of SUZUKI scan
tool will make identification possible.)

Current DTC is set. 
(Abnormality exists at present.)

History DTC is set only. 
(Faulty condition occurred once 
in the past but normal condition 
is restored at present.)

“AIR BAG” warning lamp after 
ignition switch ON

Flashing 6 times and turns on. Flashing 6 times and turns off.

“AIR BAG” warning lamp when 
grounding diagnosis switch

Current DTC is displayed. History DTC is displayed. 
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TABLE A - “AIR BAG” WARNING LAMP COMES ON STEADY

TABLE B - “AIR BAG” WARNING LAMP DOES NOT COME ON

TABLE C - “AIR BAG” WARNING LAMP FLASHES

TABLE D - “AIR BAG” WARNING LAMP CANNOT INDICATE FLASHING PAT-
TERN OF DTC
WIRING DIAGRAM

1. From main fuse 5. “AIR BAG” fuse 9. To ECM, TCM (if equipped) and ABS control 
module (if equipped)

2. Ignition switch 6. Connection detection pin 10. “AIR BAG” monitor coupler

3. “IG·COIL METER” fuse 7. SDM 11. Ground for air bag system

4. “AIR BAG” warning lamp in combination meter 8. To DLC [A]: Air bag harness

1
2

3

4

BLK/YEL

BLK/YEL

BLK/WHT YEL/BLK YEL/BLK

6

RED RED

BLUBLU

5

8

9
10

11

PPL

BLK“Q04”

“Q06”

Q06-2

Q06-4

Q06-14

Q06-15

Q06-17

L1

L2

IG

SDL

DNS

GND

LA

7

[A]

12V

5V

“G39”
“Q02”

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

• When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adapter from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNEC-
TIONS in this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.
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TABLE TEST DESCRIPTION

Table A :

STEP 1 : Check “AIR BAG” fuse.
STEP 2 : Check power source circuit.
STEP 3 : Check “AIR BAG” warning lamp circuit.

Table B :

STEP 1 : Check combination meter power feed circuit.
STEP 2 : Check electrical connection check mechanism in SDM connector.
STEP 3 : Check “AIR BAG” warning lamp circuit.
STEP 4 : Check open in “AIR BAG” warning lamp circuit.
STEP 5 : Check short from “AIR BAG” warning lamp circuit to power circuit.
STEP 6 : Check “AIR BAG” bulb.

Table C and D :

STEP 1 : Check “AIR BAG” monitor coupler.
STEP 2 : Check diagnosis switch circuit for air bag system.

DIAGNOSTIC FLOW TABLE

Table A :

Fig. for STEP 2

Step Action Yes No
1 1) Ignition switch OFF.

2) Remove and inspect “AIR BAG” fuse.
Is fuse good?

Go to step 2. “RED” wire short to 
ground.
After repair, replace “AIR 
BAG” fuse.

2 1) Disconnect SDM.
2) Check proper connection to SDM at termi-

nal “Q06-4”.
3) If OK then check voltage between “Q06-4” 

terminal of SDM connector and body 
ground with ignition switch ON.

Is it 8 V or more?

Go to step 3. “RED” wire (between “AIR 
BAG” fuse and SDM con-
nector) open “BLK/YEL” 
wire (between ignition 
switch and “AIR BAG” 
fuse) open or short to 
ground

3 1) Disconnect 16-pin connector from combina-
tion meter. Refer to COMBINATION 
METER in SECTION 8.

2) Check resistance between “Q06-2” termi-
nal of SDM connector and body ground.

Is resistance 10 Ω or more?

Substitute a known-good 
SDM and recheck.

“YEL/BLK” wire (between 
combination meter and 
SDM connector) short to 
ground
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Fig. for STEP 3

Special tool
(A) : 09932-76010

Table B :

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) Set parking brake.

2) Note combination meter when ignition 
switch is turned ON.

Does the “BRAKE” indicator (warning lamp) 
come ON?

Go to step 2. “BLK/WHT” wire, “IG 
METER” fuse or J/B 
(between ignition switch 
and combination meter) 
open or short to ground

2 1) With ignition switch OFF, disconnect SDM.
2) Check electrical connection check mecha-

nism.
Is it in good condition?

Go to step 3. Repair electrical connec-
tion check mechanism.

3 1) Disconnect SDM.
2) Check proper connection to SDM at termi-

nal “Q06-2”.
3) If OK then check voltage from “Q06-2” ter-

minal of SDM connector to body ground 
with ignition switch ON.

Is it 8 V or more?

Substitute a known-good 
SDM and recheck.

Go to step 4.

4 1) Remove combination meter. Refer to COM-
BINATION METER in SECTION 8.

2) Check proper connection to combination 
meter at “YEL/BLK” terminal for “AIR BAG” 
warning lamp and to SDM at terminal “Q06-
2”.

3) If OK then check resistance between “YEL/
BLK” wire terminal of combination meter 
connector (16-pin connector) and “Q06-2” 
terminal of SDM connector.

Is resistance 1 Ω or less?

Go to step 5. Repair high resistance or 
open in “YEL/BLK” wire 
circuit (between combina-
tion meter and SDM).
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Fig. for STEP 2

Fig. for STEP 3 and 5

Special tool
(A) : 09932-76010

Fig. for STEP 4

Special tool
(A) : 09932-76010

5 1) Measure voltage from “Q06-2” terminal of 
SDM connector to body ground with ignition 
switch ON.

Is it 8 V or more?

Repair short from “YEL/
BLK” wire circuit (between 
combination meter and 
SDM) to power circuit.

Go to step 6.

6 1) Remove and inspect “AIR BAG” bulb.
Is bulb good?

Substitute a known-good 
combination meter and 
recheck.

Replace bulb.

Step Action Yes No

1. 16-pin connector (for combination meter)

2. “YEL/BLK” wire terminal

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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Table C :

Fig. for STEP 2

Special tool
(A) : 09932-76010

Step Action Yes No
1 1) Check “AIR BAG” monitor coupler.

Is it connected diagnosis switch terminal and 
ground terminal in “AIR BAG” monitor coupler 
by service wire?

Remove service wire. Go to step 2.

2 1) With ignition switch OFF, disconnect SDM.
2) Measure resistance between “Q06-15” ter-

minal of SDM connector and body ground.
Is resistance 1 Ω or more?

Substitute a known-good 
SDM and recheck.

Repair short from “PPL” 
wire circuit to ground.

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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Table D :

Fig. for STEP 2

Special tool
(A) : 09932-76010

Step Action Yes No
1 1) Inspect connection between diagnostic 

switch terminal on “AIR BAG” monitor cou-
pler and body ground by service wire.

Is it securely connected between them by ser-
vice wire?

Go to step 2. Properly connection diag-
nostic switch terminal on 
“AIR BAG” monitor cou-
pler and body ground by 
service wire.

2 1) Disconnect SDM connector from SDM.
2) Check for proper connection at “PPL” wire 

(“Q06-15” terminal of SDM connector and 
“Q04-2” terminal of “AIR BAG” monitor cou-
pler) terminals.

3) If OK then measure resistance between 
“Q06-15” terminal and “Q04-2” terminal.

Is resistance 1 Ω or more?

Check “PPL” wire termi-
nals.
If OK then “PPL” wire cir-
cuit high resistance or 
open.

Substitute a known good 
SDM and recheck

1. “AIR BAG” monitor coupler

2. “PPL” wire terminal

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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TABLE E - SDM CANNOT COMMUNICATE THROUGH THE SERIAL DATA CIR-
CUIT
WIRING DIAGRAM

TABLE TEST DESCRIPTION

STEP 1 : An improper connection to the data link connector (DLC) will prevent communications from being
established.
STEP 2 : This test checks whether it is possible to communicate with other control module.
STEP 3 : This test checks for an open in “BLU” circuit (in air bag harness).

DIAGNOSTIC FLOW TABLE

[A]: Air bag harness 5. “AIR BAG” fuse 10. “AIR BAG” monitor coupler

1. From main fuse 6. Connection detection pin 11. Ground for air bag system

2. Ignition switch 7. SDM 12. Ground on body

3. “IG METER” fuse 8. DLC 13. Ground on Engine block

4. “AIR BAG” warning lamp in combination lamp 9. To ECM, TCM (if equipped) and ABS con-
trol module (if equipped)

14. Immobilizer control module (if equipped)

1

14

1

2

3

4

BLK/YEL

BLK/YEL

YEL

BLK/WHT

BLK

BLU/ORN

YEL/BLK YEL/BLK

6

RED

WHT/RED

RED

BLUBLU

BLU

5

9
10

11

PPL

BLK“Q04”

“Q06”

Q06-2

Q06-4

Q06-14

Q06-15

Q06-17

L1

L2

IG

SDL

DNS

GND

LA

7

[A]

12V

5V

“G39”
“Q02”

8 12

13

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

• When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adapter from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNEC-
TIONS in this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.

Step Action Yes No
1 1) Make sure that SUZUKI scan tool is free from malfunc-

tion and correct cartridge for air bag system is used.
2) Ignition switch OFF.
3) Check proper connection of SUZUKI scan tool to DLC.
Is connection in good condition?

Go to step 2. Properly connect SUZUKI 
scan tool to DLC.
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Fig. for STEP 1

Fig. for STEP 3

Special tool
(A) : 09932-76010

2 1) Check if communication is possible by trying communi-
cation with other control module (ECM, TCM (if 
equipped) or ABS control module (if equipped)).

Is it possible to communicate with other control module?

Go to step 3. Repair open in common 
section of serial data circuit 
(“BLU” wire circuit) used by 
all controllers or short to 
ground or power circuit 
which has occurred some-
where in serial data circuit 
(“BLU” wire circuit).

3 1) With ignition switch OFF, disconnect SDM and “Q02” 
connector.

2) Check proper connection at “Q02-2” (“BLU” wire) termi-
nal for DLC.

3) If OK, then check resistance between “Q02-2” (“BLU” 
wire) terminal and “Q06-14” terminal of SDM connec-
tor.

Is resistance 1 Ω or less?

Substitute a 
known-good 
SDM and 
recheck.

Repair high resistance or 
open in “BLU” wire circuit 
(in air bag harness).

Step Action Yes No

1. DLC

2. Scan tool

1. Air bag harness side connector

2. “BLU” wire terminal

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-23
DTC B1015 - PASSENGER AIR BAG INITIATOR CIRCUIT RESISTANCE HIGH

DTC B1016 - PASSENGER AIR BAG INITIATOR CIRCUIT RESISTANCE LOW

DTC B1018 - PASSENGER AIR BAG INITIATOR CIRCUIT SHORT TO GROUND

DTC B1019 - PASSENGER AIR BAG INITIATOR CIRCUIT SHORT TO POWER 
CIRCUIT
WIRING DIAGRAM

DTC WILL SET WHEN

DTC B1015 :

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is above a specified value for specified time.
DTC B1016 :

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is below a specified value for specified time.
DTC B1018 :

The voltage measured at passenger air bag initiator circuit is below a specified value for specified time.
DTC B1019 :

The voltage measured at passenger air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION

DTC B1015, B1016, B1018 and B1019 :

STEP 1 : Check whether malfunction is in passenger air bag (inflator) module.
STEP 2 : Check passenger air bag (inflator) module initiator circuit in air bag harness.
STEP 3 : Check passenger air bag (inflator) module initiator circuit in air bag harness. (for DTC B1019 only)

[A]: Shorting bar 1. From main fuse 3. “AIR BAG” fuse 5. Passenger air bag (inflator) module

[B]: Air bag harness 2. Ignition switch 4. SDM 6. Ground for air bag system

1
2

REDBLK/YEL RED

3

6

BLK

“Q06”

Q06-4

Q06-17

IG

GND

4“G39” “Q02”

BLU/RED

YEL/RED

Q06-7

Q06-8P-

P+

“Q03”

“Q06”

5

[A]

[B]

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

• When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adaptor from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNEC-
TIONS in this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.



10B-24 AIR BAG SYSTEM
DIAGNOSTIC FLOW TABLE

DTC B1015 :

Fig. for STEP 1 and 2

Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector behind the glove box.
2) Check proper connection to passenger air bag (infla-

tor) module at terminals in “Q03” connector.
3) If OK then connect Special Tool (B) to passenger air 

bag (inflator) module connector disconnected at the 
step 1).

With ignition switch ON, is DTC B1015 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to PASSENGER 
AIR BAG (INFLATOR) 
MODULE in this sec-
tion).

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at terminals “Q06-7” 

and “Q06-8”.
3) If OK then measure resistance between “Q06-7” and 

“Q06-8” terminals with connected Special Tool (B).
Is resistance 4.5 Ω or less?

Substitute a 
known-good SDM 
and recheck.

Repair high resistance 
or open in “YEL/RED” or 
“BLU/RED” wire circuit.

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-25
DTC B1016:

Fig. for STEP 1 and 2

Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector behind the glove box.
2) Check proper connection to passenger air bag (infla-

tor) module at terminals in “Q03” connector.
3) If OK then connect Special Tool (B) to passenger air 

bag (inflator) module connector disconnected at the 
step 1).

With ignition switch ON, is DTC B1016 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to PASSENGER 
AIR BAG (INFLATOR) 
MODULE in this section).

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at terminals “Q06-7” 

and “Q06-8”.
3) If OK then measure resistance between “Q06-7” and 

“Q06-8” terminals with connected Special Tool (B).
Is resistance 1.4 Ω or more?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to “BLU/
RED” wire circuit or from 
“YEL/RED” or “BLU/RED” 
wire circuit to other wire 
circuit.

NOTE:

Upon completion of inspection and repair work, perform following items.
1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
3) Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



10B-26 AIR BAG SYSTEM
DTC B1018:

Fig. for STEP 1, 2 and 3

Fig. for STEP 2

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector behind the glove box.
2) Check proper connection to passenger air bag (infla-

tor) module at terminals in “Q03” connector.
3) If OK then connect Special Tool (B) to passenger air 

bag (inflator) module connector disconnected at the 
step 1).

With ignition switch ON, is DTC B1018 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to PASSENGER 
AIR BAG (INFLATOR) 
MODULE in this section).

2 1) With ignition switch OFF, disconnect Special Tool (B) 
and SDM.

2) Measure resistance between “Q06-7” terminals and 
body ground.

Is resistance 10 W or more?

Go to step 3. Repair short from “BLU/
RED” wire circuit to 
ground.

3 1) Measure resistance between “Q06-8” terminal and 
body ground.

Is resistance 10 Ω or more?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to 
ground.



AIR BAG SYSTEM 10B-27
Fig. for STEP 3

Special tool
(A) : 09932-76010
(B) : 09932-75010

DTC B1019:

Fig. for STEP 1, 2 and 3

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger 

air bag (inflator) module connector behind the 
glove box.

2) Check proper connection to passenger air bag 
(inflator) module at terminals in “Q03” connector.

3) If OK then connect Special Tool (B) to passenger 
air bag (inflator) module connector disconnected 
at the step 1).

With ignition switch ON, is DTC B1019 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to PASSENGER 
AIR BAG (INFLATOR) 
MODULE in this section).

2 1) With ignition switch OFF, disconnect Special Tool 
(B) and SDM.

2) Measure voltage from “Q06-7” terminal to body 
ground.

With ignition switch ON, is voltage 1 V or less?

Go to step 3. Repair short from “BLU/
RED” wire circuit to power 
circuit.

3 1) Measure voltage from “Q06-8” terminal to body 
ground.

With ignition switch ON, is voltage 1 V or less?

Substitute a known-
good SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to power 
circuit.



10B-28 AIR BAG SYSTEM
Fig. for STEP 2

Fig. for STEP 3

Special tool
(A) : 09932-76010
(B) : 09932-75010

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-29
DTC B1021 – DRIVER AIR BAG INITIATOR CIRCUIT RESISTANCE HIGH

DTC B1022 – DRIVER AIR BAG INITIATOR CIRCUIT RESISTANCE LOW

DTC B1024 – DRIVER AIR BAG INITIATOR CIRCUIT SHORT TO GROUND

DTC B1025 – DRIVER AIR BAG INITIATOR CIRCUIT SHORT TO POWER CIR-
CUIT
WIRING DIAGRAM

DTC WILL SET WHEN

DTC B1021 : 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is above a specified value for specified time.
DTC B1022 : 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is below a specified value for specified time.
DTC B1024 : 
The voltage measured at driver air bag initiator circuit is below a specified value for specified time.
DTC B1025 : 
The voltage measured at driver air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION

DTC B1021, B1022, B1024 and B1025 : 
STEP 1 : Check whether malfunction is in contact coil and driver air bag (inflator) module or the others.
STEP 2 : Check driver air bag (inflator) module initiator circuit in air bag harness.
STEP 3 : Check whether malfunction is in contact coil or driver air bag (inflator) module.

[A] : Shorting bar 2. Ignition switch 5. Contact coil assembly

[B] : Airbag harness 3. “AIR BAG” fuse 6. Driver air bag (inflator) module

1. From main fuse 4. SDM 7. Ground for air bag system

1
2

REDBLK/YEL RED

3

7

BLK

“Q06”

Q06-4

Q06-17

IG

GND

4“G39” “Q02”

[A]

[B]

GRN/RED

GRN

Q06-10

Q06-9D-

D+

“Q01”

“Q06”

“Q08”
65

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to flow 
table.

• When measurement of resistance or voltage is required in this table, use a tester along with a correct termi-
nal adapter from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNECTIONS in 
this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace the wire 
harness, connector and terminal as an assembly.



10B-30 AIR BAG SYSTEM
DIAGNOSTIC FLOW TABLE

DTC B1021 : 

Fig. for STEP 1 and 2

Fig. for STEP 2

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil con-

nector located near the base of the steering column.
2) Check proper connection to contact coil at terminals 

in “Q01” connector.
3) If OK then connect Special Tool (B) to contact coil 

connector disconnected at step 1).
With ignition switch ON, is DTC B1021 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at terminals “Q06-9” 

and “Q06-10”.
3) If OK then measure resistance between “Q06-9” and 

“Q06-10” terminals with connected Special Tool (B).
Is resistance 4.5 Ω or less?

Substitute a known-
good SDM and 
recheck.

Repair high resis-
tance or open in 
“GRN” or “GRN/RED” 
wire circuit.

3 1) With ignition switch OFF, disconnect Special Tool (B) 
then reconnect contact coil connector located near 
the base of the steering column.

2) Remove driver air bag (inflator) module from steering 
wheel (Refer to DRIVER AIR BAG (INFLATOR) 
MODULE in Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in “Q08” connector.

4) If OK then connect Special Tool (B) to “Q08” connec-
tor.

With ignition switch ON, is DTC B1021 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
COMBINATION 
SWITCH/CON-
TACT COIL AND 
COMBINATION 
SWITCH ASSEM-
BLY in Section 3C).

Ignition switch OFF.
Replace driver air 
bag (inflator) module 
(Refer to DRIVER 
AIR BAG (INFLA-
TOR) MODULE in 
Section 3C).

BASE OF
COLUMN“Q01”



AIR BAG SYSTEM 10B-31
Fig. for STEP 3

Special tool
(A) : 09932-76010
(B) : 09932-75010

DTC B1022 : 

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect con-

tact coil connector located near the base of 
the steering column.

2) Check proper connection to contact coil at 
terminals in “Q01” connector.

3) If OK then connect Special Tool (B) to con-
tact coil connector disconnected at step 1).

With ignition switch ON, is DTC B1022 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at termi-

nals “Q06-9” and “Q06-10”.
3) If OK then measure resistance between 

“Q06-9” and “Q06-10” terminals with con-
nected Special Tool (B).

Is resistance 1.7 Ω or more?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN” 
wire circuit to “GRN/RED” 
wire circuit or from “GRN” 
or “GRN/RED” wire cir-
cuit to other wire circuit.

3 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) then reconnect contact coil 
connector located near the base of the 
steering column.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to DRIVER AIR 
BAG (INFLATOR) MODULE in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in “Q08” con-
nector.

4) If OK then connect Special Tool (B) to “Q08” 
connector.

With ignition switch ON, is DTC B1022 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to COM-
BINATION SWITCH/
CONTACT COIL AND 
COMBINATION SWITCH 
ASSEMBLY in Section 
3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
DRIVER AIR BAG 
(INFLATOR) MODULE in 
Section 3C).



10B-32 AIR BAG SYSTEM
Fig. for STEP 1 and 2

Fig. for STEP 2

Fig. for STEP 3

Special tool
(A) : 09932-76010
(B) : 09932-75010

BASE OF
COLUMN“Q01”

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-33
DTC B1024 : 

Fig. for STEP 1 and 2

Fig. for STEP 2

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil 

connector located near the base of the steering col-
umn.

2) Check proper connection to contact coil at terminals 
in “Q01” connector.

3) If OK then connect Special Tool (B) to contact coil 
connector disconnected at step 1).

With ignition switch ON, is DTC B1024 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect Special Tool 
(B) and SDM.

2) Measure resistance between “Q06-9” terminal and 
body ground and between “Q06-10” terminal and 
body ground.

Are they 10 Ω or more?

Substitute a known-
good SDM and 
recheck.

Repair short from 
“GRN” or “GRN/RED” 
wire circuit to ground.

3 1) With ignition switch OFF, disconnect Special Tool 
(B) then reconnect contact coil connector located 
near the base of the steering column.

2) Remove driver air bag (inflator) module from steer-
ing wheel (Refer to DRIVER AIR BAG (INFLATOR) 
MODULE in Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in “Q08” connector.

4) If OK then connect Special Tool (B) to “Q08” con-
nector.

With ignition switch ON, is DTC B1024 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
COMBINATION 
SWITCH/CONTACT 
COIL AND COMBI-
NATION SWITCH 
ASSEMBLY in Sec-
tion 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module 
(Refer to DRIVER AIR 
BAG (INFLATOR) 
MODULE in Section 
3C).

BASE OF
COLUMN“Q01”



10B-34 AIR BAG SYSTEM
Fig. for STEP 3

Special tool
(A) : 09932-76010
(B) : 09932-75010

DTC B1025 : 

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect con-

tact coil connector located near the base of 
the steering column.

2) Check proper connection to contact coil at 
terminals in “Q01” connector.

3) If OK then connect Special Tool (B) to con-
tact coil connector disconnected at step 1).

With ignition switch ON, is DTC B1025 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and SDM.

2) Measure voltage from “ Q06-9” terminal to 
body ground and from “Q06-10” terminal to 
body ground.

With ignition switch ON, are they 1 V or less?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN” 
or “GRN/RED” wire cir-
cuit to power circuit.

3 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) then reconnect contact coil 
connector located near the base of the 
steering column.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to DRIVER AIR 
BAG (INFLATOR) MODULE in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in “Q08” con-
nector.

4) If OK then connect Special Tool (B) to “Q08” 
connector.

With ignition switch ON, is DTC B1025 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to COM-
BINATION SWITCH/
CONTACT COIL AND 
COMBINATION SWITCH 
ASSEMBLY in Section 
3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
DRIVER AIR BAG 
(INFLATOR) MODULE in 
Section 3C).



AIR BAG SYSTEM 10B-35
Fig. for STEP 1 and 2

Fig. for STEP 2

Fig. for STEP 3

Tightening torque
(A) : 09932-76010
(B) : 09932-75010

BASE OF
COLUMN“Q01”

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



10B-36 AIR BAG SYSTEM
DTC B1032 – POWER SOURCE VOLTAGE LOW
WIRING DIAGRAM

DTC WILL SET WHEN

The power source voltage is below an approx. 8 V for specified time.

TABLE TEST DESCRIPTION

STEP 1 : Check if voltage applied to SDM is within normal range.
STEP 2 : Check if DTC 32 still exists.

DIAGNOSTIC FLOW TABLE

[A] : Air bag harness 2. Ignition switch 4. SDM

1. From main fuse 3. “AIR BAG” fuse 5. Ground for air bag system

1
2

REDBLK/YEL RED

3

5

BLK

“Q06”

Q06-4

Q06-17

IG

GND

4“G39” “Q02”

[A]

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

• When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adapter from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNEC-
TIONS in this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.

Step Action Yes No
1 1) Measure voltage on battery.

Is voltage 11 V or more?
Go to step 2. Check Charging System 

and repair as necessary. 
(Refer to DIAGNOSIS in 
Section 6H)

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at “Q06-4” 

terminal.
3) If OK then ignition switch ON, and then 

check voltage from “Q06-4” terminal on 
SDM connector to body ground.

Is voltage 8 V or more?

Go to step 4. Go to step 3.



AIR BAG SYSTEM 10B-37
Fig. for STEP 2

Fig. for STEP 3

Special tool
(A) : 09932-76010

3 1) With ignition switch OFF, disconnect “G39” 
connector.

2) Check proper connection at “G39-1” (“RED” 
wire) terminal.

3) If OK then ignition switch ON, and then 
check voltage from “G39-1” (“RED” wire) 
terminal on instrument panel harness to 
body ground.

Is voltage 8 V or more?

Repair poor connection, 
high resistance in “RED” 
or “BLK/YEL” circuit of air 
bag harness or “AIR BAG” 
fuse.

Possibly faulty points are 
as follows. Check each of 
them and repair as neces-
sary.
• Circuit from battery to 

“G39” connector
• Charging System 

(Refer to DIAGNOSIS 
in Section 6H)

4 1) With ignition switch OFF, reconnect SDM.
With ignition switch ON, is DTC B1032 current?

Substitute a known-good 
SDM and recheck.

Check Charging System 
and repair as necessary. 
(Refer to DIAGNOSIS in 
Section 6H)

Step Action Yes No

1. Instrument panel harness side connector

2. “RED” wire terminal

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.



10B-38 AIR BAG SYSTEM
DTC B1041 – DRIVER PRETENSIONER INITIATOR CIRCUIT RESISTANCE 
HIGH

DTC B1042 – DRIVER PRETENSIONER INITIATOR CIRCUIT RESISTANCE 
LOW

DTC B1043 – DRIVER PRETENSIONER INITIATOR CIRCUIT SHORT TO 
GROUND

DTC B1044 – DRIVER PRETENSIONER INITIATOR CIRCUIT SHORT TO 
POWER CIRCUIT

DTC B1045 – PASSENGER PRETENSIONER INITIATOR CIRCUIT RESIS-
TANCE HIGH

DTC B1046 – PASSENGER PRETENSIONER INITIATOR CIRCUIT RESIS-
TANCE LOW

DTC B1047 – PASSENGER PRETENSIONER INITIATOR CIRCUIT SHORT TO 
GROUND

DTC B1048 – PASSENGER PRETENSIONER INITIATOR CIRCUIT SHORT TO 
POWER CIRCUIT
WIRING DIAGRAM

[A] : Shorting bar 2. Ignition switch 5. Driver seat belt pretensioner

[B] : Air bag harness 3. “AIR BAG” fuse 6. Passenger seat belt pretensioner

1. From main fuse 4. SDM 7. Ground for air bag system

GRN/ORN

GRN/YEL

BLU/ORN

BLU/YEL

“Q07”

“Q05”

Q06-12

Q06-11

Q06-5

Q06-6PP-

PP+

DP-

DP+

“Q06”

5

6

[A]

[B]

1
2

REDBLK/YEL RED

3

7

BLK

“Q06”

Q06-4

Q06-17

IG

GND

4“G39” “Q02”

CAUTION:

• Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

• When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adapter from special tool (Connector test adapter kit).

• When a check for proper connection is required, refer to INTERMITTENT AND POOR CONNEC-
TIONS in this section.

• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.



AIR BAG SYSTEM 10B-39
DTC WILL SET WHEN

DTC B1041 and B1045 : 
The resistance of driver or passenger seat belt pretensioner initiator circuit is above a specified value for speci-
fied time.
DTC B1042 and B1046 : 
The resistance of driver or passenger seat belt pretensioner initiator circuit is below a specified value for speci-
fied time.
DTC B1043 and B1047 : 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is below a specified value for
specified time.
DTC B1044 and B1048 : 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is above a specified value for
specified time.

TABLE TEST DESCRIPTION

DTC B1041, B1042, B1043, B1044, B1045, B1046, B1047 and B1048 : 
STEP 1 : Check whether malfunction is in seat belt pretensioner.
STEP 2 : Check seat belt pretensioner initiator circuit in air bag harness.

DIAGNOSTIC FLOW TABLE

DTC B1041 and B1045 : 

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar inner garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor.

2) Check proper connection to applicable 
seat belt pretensioner at terminals in 
“Q05” or “Q07” connector.

3) If OK then connect Special Tool (B) to 
seat belt pretensioner connector discon-
nected at the step 1.

With ignition switch ON, is DTC B1041 or 
B1045 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 10).

2 1) With ignition switch OFF, disconnect 
SDM.

2) Check proper connection to SDM at termi-
nals “Q06-11” and “Q06-12” or “Q06-6” 
and “Q06-5”.

3) If OK then measure resistance between 
“Q06-11” and “Q06-12” terminals or “Q06-
6” and “Q06-5” terminals with connected 
Special Tool (B).

Is resistance 4.5 Ω or less?

Substitute a known-
good SDM and recheck.

DTC B1041 : 
Repair high resistance or 
open in “GRN/ORN” or 
“GRN/YEL” wire circuit.
DTC B1045 : 
Repair high resistance or 
open in “BLU/YEL” or “BLU/
ORN” wire circuit.
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Fig. for STEP 1 and 2

Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

DTC B1042 and B1046 : 

[A] : For DTC B1041

[B] : For DTC B1045

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector.

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “Q05” or 
“Q07” connector.

3) If OK then connect Special Tool (B) to seat 
belt pretensioner connector disconnected at 
the step 1.

With ignition switch ON, is DTC B1042 or 
B1046 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 
10).
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Fig. for STEP 1 and 2

Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

2 1) With ignition switch OFF, disconnect SDM.
2) Check proper connection to SDM at termi-

nals “Q06-11” and “Q06-12” or “Q06-6” and 
“Q06-5”.

3) If OK then measure resistance between 
“Q06-11” and “Q06-12” terminals or “Q06-
06” and “Q06-05” terminals with connected 
Special Tool (B).

Is resistance 1.4 Ω or more?

Substitute a known-good 
SDM and recheck.

DTC B1042 : 
Repair short from “GRN/
ORN” wire circuit to 
“GRN/YEL” wire circuit or 
from “GRN/ORN” or 
“GRN/YEL” wire circuit to 
other wire circuit.
DTC B1046 : 
Repair short from “BLU/
YEL” wire circuit to “BLU/
ORN” wire circuit or from 
“BLU/YEL” or “BLU/ORN” 
wire circuit to other wire 
circuit.

Step Action Yes No

[A] : For DTC B1042

[B] : For DTC B1046

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1043 and B1047 : 

Fig. for STEP 1 and 2

Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector.

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “Q05” or 
“Q07” connector.

3) If OK then connect Special Tool (B) to seat 
belt pretensioner connector disconnected at 
the step 1.

With ignition switch ON, is DTC B1043 or 
B1047 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt pretensioner 
(Refer to Section 10).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and SDM.

2) Measure resistance between “Q06-11” or 
“Q06-6” and body ground.

Is resistance 10 Ω or more?

Substitute a 
known-good SDM 
and recheck.

DTC B1043 : 
Repair short “GRN/YEL” or “GRN/
ORN” wire circuit to ground.
DTC B1047 : 
Repair short from “BLU/YEL” or 
“BLU/ORN” wire circuit to ground.

[A] : For DTC B1043

[B] : For DTC B1047
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DTC B1044 and B1048 : 

Fig. for STEP 1 and 2

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar inner garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor.

2) Check proper connection to applicable 
seat belt pretensioner at terminals in 
“Q05” or “Q07” connector.

3) If OK then connect Special Tool (B) to 
seat belt pretensioner connector discon-
nected at the step 1.

With ignition switch ON, is DTC B1044 or 
B1048 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 10).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and SDM.

2) Measure voltage from “Q06-12” or “Q06-
5” terminal to body ground.

With ignition switch ON, is voltage 1 V or 
less?

Substitute a known-
good SDM and recheck.

DTC B1044 : 
Repair short “GRN/ORN” or 
“GRN/YEL” wire circuit to 
power circuit.
DTC B1048 : 
Repair short from “BLU/YEL” 
or “BLU/ORN” wire circuit to 
power circuit.
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Fig. for STEP 2

Special tool
(A) : 09932-76010
(B) : 09932-75010

DTC B1051 – FRONTAL CRASH DETECTED (SYSTEM ACTIVATION COM-
MAND OUTPUTTED)
DTC WILL SET WHEN

The SDM detects a frontal crash of sufficient force to warrant activation of the air bag system. (SDM outputs a
deployment command.)

TABLE TEST DESCRIPTION

STEP 1 : Check that DTC B1051 has been set although air bag has not been deployed.
STEP 2 : Check that DTC has been set due to failure of SDM.

[A] : For DTC B1044

[B] : For DTC B1048

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to DTC CLEARANCE), if any.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

NOTE:

Before executing items in this table, be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK.

Step Action Yes No
1 1) Ignition switch OFF.

Has air bag system deployed?
Replace components and 
perform inspections as 
directed in “REPAIRS 
AND INSPECTIONS 
REQUIRED AFTER AN 
ACCIDENT”.

Go to step 2.
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DTC B1071 - INTERNAL SDM FAULT
DTC WILL SET WHEN

An internal SDM fault is detected by SDM.

DTC B1013 – SYSTEM SPECIFICATIONS DIFFERENT FROM SDM SPECIFICA-
TIONS
DTC WILL SET WHEN

Specifications of the air bag system differ from those of SDM.

2 1) Inspect front of vehicle and undercarriage 
for signs of impact.

Are there signs of impact?

Replace components and 
perform inspections as 
directed in “REPAIRS 
AND INSPECTIONS 
REQUIRED AFTER AN 
ACCIDENT”.

Substitute a known-good 
SDM and recheck.

Step Action Yes No

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

NOTE:

Before executing items below, be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK.

NOTE:

DTC B1071 can never be cleared once it has been set.
• Ignition switch OFF.
• Replace SDM.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK.

NOTE:

Before executing items below, be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK.
• Ignition switch OFF.
• Replace SDM.
• Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK.
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ON-VEHICLE SERVICE
SERVICE PRECAUTIONS
SERVICE AND DIAGNOSIS

WARNING/CAUTION labels are attached on each part of air bag system components (SDM, air bag (inflator)
modules and seat belt pretensioners). Be sure to follow the instructions.

• Many of service procedures require disconnection of “AIR BAG” fuse and air bag (inflator) module(s) (driver
and passenger) from initiator circuit to avoid an accidental deployment.

• Do not apply power to the air bag system unless all components are connected or a diagnostic chart
requests it, as this will set a diagnostic trouble code (DTC).

• The “AIR BAG DIAGNOSTIC SYSTEM CHECK” must be the starting point of any air bag diagnostics. The
“AIR BAG DIAGNOSTIC SYSTEM CHECK” will verify proper “AIR BAG” warning lamp operation and will
lead you to the correct table to diagnose any air bag malfunctions. Bypassing these procedures may result
in extended diagnostic time, incorrect diagnosis, and incorrect parts replacements.

• Never use air bag component parts from another vehicle.
• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking pro-

cess), remove the air bag system components beforehand to avoid component damage or unintended sys-
tem activation.

• When handling the air bag (inflator) modules (driver and passenger), seat belt pretensioners (driver and
passenger) or SDM, be careful not to drop it or apply an impact to it. If an excessive impact was applied
(e.g., SDM is dropped, air bag (inflator) module is dropped from a height of 90 cm (3 ft) or more, seat belt
pretensioner (retractor assembly) is dropped from a height of 30 cm (1 ft) or more), never attempt disassem-
bly or repair but replace it with a new one.

• When using electric welding, be sure to disconnect air bag (inflator) module connectors (driver and passen-
ger) and seat belt pretensioner connectors (driver and passenger) respectively.

• When applying paint around the air bag system related parts, use care so that the harness or connector will
not be exposed to the paint mist.

• Never expose air bag system component parts directly to hot air (drying or baking the vehicle after painting)
or flames.

WARNING:

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, dashboard or any other on or around air bag system compo-
nents. Modifications can adversely affect air bag system performance and lead to injury.

• Failure to follow procedures could result in possible air bag system activation, personal injury or
unneeded air bag system repairs.

WARNING:

When performing service on or around air bag system components or air bag wiring, follow the proce-
dures listed in the following pages to temporarily disable the air bag system.
Failure to follow procedures could result in possible air bag system activation, personal injury or
unneeded air bag system repairs.
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DISABLING AIR BAG SYSTEM

1) Turn steering wheel so that vehicle's wheels (front tires) and
pointing straight ahead.

2) Turn ignition switch to “LOCK” position and remove key.
3) Remove “AIR BAG” fuse (2) from fuse box (1).
4) Disconnect Yellow connector (3) of contact coil and combi-

nation switch assembly.
a) Release locking of lock lever.
b) After unlocked, disconnect connector.

5) If equipped with passenger air bag (inflator) module, pull out
glove box while pushing its stopper from both right and left
sides and disconnect Yellow connector (4) of passenger air
bag (inflator) module.

a) Release locking of lock lever.
b) After unlocked, disconnect connector.

ENABLING AIR BAG SYSTEM

1) Turn ignition switch to “LOCK” position and remove key.
2) Connect Yellow connector (1) of contact coil and combina-

tion switch assembly, and be sure to lock connector with lock
lever.

a) Connect connector.
b) Lock connector with lock lever.

NOTE:

With “AIR BAG” fuse removed and ignition switch ON,
“AIR BAG” warning lamp will be ON.
This is normal operation and does not indicate a air bag
system malfunction.
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3) If equipped with passenger air bag (inflator) module, connect
Yellow connector (1) of passenger air bag (inflator) module,
and be sure to lock connector with lock lever.

a) Connect connector.
b) Lock connector with lock lever.

4) Install glove box.
5) Install “AIR BAG” fuse to fuse box.
6) Turn ignition switch to ON position and verify that “AIR BAG”

warning lamp flashes 6 times and then turns OFF.
If it does not operate as described, perform “AIR BAG DIAG-
NOSTIC SYSTEM CHECK”.

HANDLING AND STORAGE

SDM

• Never attempt disassembly of SDM.
• When storing SDM, select a place where neither high tem-

perature nor high humidity is anticipated and oil, water and
dust are kept off.

• If SDM has been dropped, replace it with a new one.
• If installation part of SDM was damaged, repair that part

completely before reinstallation.
• All SDM and mounting bracket fasteners must be carefully

torqued and the arrow must be pointed toward the front of
the vehicle to ensure proper operation of the air bag system.

WARNING:

Never power up air bag system when SDM is not rigidly
attached to the vehicle. Otherwise, personal injury may
result.

CAUTION:

After detecting one time of such collision as to meet
deployment conditions, the SDM must not be used. Refer
to “AIR BAG DIAGNOSTIC SYSTEM CHECK” when
checking the SDM.
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LIVE (UNDEPLOYED) AIR BAG (INFLATOR) MODULES

Special care is necessary when handling and storing a live (unde-
ployed) air bag (inflator) modules.
The rapid gas generation produced during deployment of the air
bag could cause the air bag (inflator) module, or an object in front
of the air bag (inflator) module, to be thrown through the air in the
unlikely event of an accidental deployment.

• Never attempt disassembly of the air bag (inflator) modules.
• If any abnormality is found, be sure to replace it with new

one as an assembly.
• When an abnormality is noted as existing in the live (unde-

ployed) air bag (inflator) module, be sure to deploy it before
discarding it.

• When grease, cleaning agent, oil, water, etc., got on the air
bag (inflator) modules (driver and passenger), wipe it off
immediately with a dry cloth.

• If air bag (inflator) module was dropped from a height of 90
cm (3 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:

Never attempt to measure the resistance of the air bag
(inflator) modules (driver and passenger). It is very dan-
gerous as the electric current from the tester may deploy
the air bag.

WARNING:

• For handling and storage of a live air bag (inflator)
module, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• When carrying a live air bag (inflator) module, make
sure the bag opening is pointed away from you. In
case of an accidental deployment, the bag will then
deploy with minimal chance of injury. Never carry the
air bag (inflator) module by the wires or connector on
the underside of the module.

Otherwise, personal injury may result.



10B-50 AIR BAG SYSTEM
LIVE (INACTIVATED) SEAT BELT PRETENSIONER

Special care is necessary when handling and storing a live (inac-
tivated) seat belt pretensioners.
Also, when the seat belt pretensioners activate, gas is generated
and the seat belt (1) is retracted into the retractor assembly (2)
quickly.
Note, therefore, that if they activate accidentally, the seat belt pre-
tensioners and other object(s) around them may be thrown
through the air.

• Never attempt to disassemble the seat belt pretensioners
(retractor assembly).

• If any abnormality is found, be sure to replace it with new
one as an assembly.

• When an abnormality is noted as existing in the live (inacti-
vated) seat belt pretensioner, be sure to activate it before
discarding it.

• When grease, cleaning agent oil, water, etc., got on the seat
belt pretensioners (retractor assembly), wipe it off immedi-
ately with a dry cloth.

• If seat belt pretensioner was dropped from a height of 30 cm
(1 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:

When placing a live air bag (inflator) module on bench or
other surface, always face the bag up, away from the sur-
face. As the live passenger air bag (inflator) module must
be placed with its bag (trim cover) facing up, place it on
the workbench with a slit (1) or use the workbench vise
(2) to hold it securely at its lower mounting bracket (3).
It is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules.
This is necessary so that a free space is provided to
allow the air bag to expand in the unlikely event of acci-
dental deployment.
Otherwise, personal injury may result.

1

2

3

WARNING:

Never attempt to measure the resistance of the seat belt
pretensioners. It is very dangerous as the electric current
from the tester may activate pretensioner.
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DEPLOYED AIR BAG (INFLATOR) MODULE AND ACTI-
VATED SEAT BELT PRETENSIONER

Refer to the procedure described under “DEPLOYED AIR BAG
(INFLATOR) MODULE AND ACTIVATED SEAT BELT PRETEN-
SIONER DISPOSAL”.

WARNING:

• For handling and storage of a live seat belt preten-
sioner, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by the wire or
connector of the pretensioner.

• When placing a live seat belt pretensioner on the work-
bench or other surface, be sure not to lay it with its
exhaust hole (1) provided side facing down. It is also
prohibited to put something on its face with an exhaust
hole (1) or to put a seat belt pretensioner on top of
another.

Otherwise, personal injury may result.

WARNING:

• The air bag (inflator) module and seat belt pretensioner
immediately after deployment/activation is very hot.
Wait for at least 30 minutes to cool it off before pro-
ceeding the work.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and to activate seat belt pretensioner.

• After an air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction. As with many service
procedures, gloves and safety glasses should be
worn.

• Wash your hands with mild soap and water after com-
pleting the work.
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AIR BAG WIRE HARNESS AND CONNECTOR

Air bag wire harness (1) can be identified easily as it is covered
with a yellow protection tube. Be very careful when handling it.

• When an open in air bag wire harness (1), damaged wire
harness, connector or terminal is found, replace wire har-
ness, connectors and terminals as an assembly.

• When installing it, be careful so that the air bag wire harness
(1) is not caught or does not interfere with other parts.

• Make sure all air bag system grounding points (2) are clean
and grounds are securely fastened for optimum metal-to-
metal contact. Poor grounding can cause intermittent prob-
lems that are difficult to diagnose.

DISPOSAL

Do not dispose of the live (undeployed) air bag (inflator) modules
and the live (inactivated) seat belt pretensioners. When disposal
is necessary, be sure to deploy/activate the air bag and seat belt
pretensioner according to deployment/activation procedure
described in “AIR BAG (INFLATOR) MODULE AND SEAT BELT
PRETENSIONER DISPOSAL”.

2

1

WARNING:

Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which could
cause personal injury. Undeployed air bag (inflator) mod-
ule and inactivated seat belt pretensioner must not be
disposed of through normal refuse channels.
The undeployed air bag (inflator) module and inactivated
seat belt pretensioner contain substances that can cause
severe illness or personal injury if the sealed container is
damaged during disposal.
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REPAIRS AND INSPECTIONS REQUIRED AFTER AN ACCIDENT

ACCIDENT WITH DEPLOYMENT/ACTIVA-
TION - COMPONENT REPLACEMENT
The following components must be replaced.

• Driver and passenger air bag (inflator) modules
• Driver and passenger seat belt pretensioners
• SDM
– Replace with new one as an assembly.

ACCIDENT WITH OR WITHOUT DEPLOY-
MENT/ACTIVATION - COMPONENT INSPEC-
TIONS

Certain air bag system components must be inspected after any 
crash, whether the air bag system activated or not.
Those components are :

• Steering column (1) and shaft joints
– Check for length, damage and bend according to “CHECK-

ING STEERING COLUMN FOR ACCIDENT DAMAGE” in
SECTION 3C.

If any faulty condition is found in above checks, replace faulty
part.

• Steering column bracket (2) and capsules (3)
– Check for damage and bent.

If any faulty condition is found in above checks, replace faulty
part.

CAUTION:

• All air bag system components, including the electrical harness (component mounting points),
must be inspected after an accident. If any components are damaged or bent, they must be
replaced even if air bag system activation did not occur.

• Never use air bag system parts from another vehicle.
• Do not attempt to service the parts below. Service of these parts is by replacement only.

– Driver/Passenger air bag (inflator) module, Driver/Passenger seat belt pretensioner
– SDM
– Contact coil and combination switch assembly
– Air bag wire harness

• Proper operation of the air bag system requires that any repairs to the vehicle structure return it to
its original production configuration.

CAUTION:

After detecting one time of such collision as to meet deployment conditions, the SDM must not be
used. Refer to “AIR BAG DIAGNOSTIC SYSTEM CHECK” when checking the SDM.
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• Steering wheel and driver air bag (inflator) module
– Check for damage or air bag (inflator) module fitness.
– Check trim cover (pad surface) for cracks.
– Check wire harness and connector for damage or tight-

ness.
If any faulty condition is found in above checks, replace faulty
part.

• Contact coil and combination switch assembly
– Check wire harness and connectors for damage or tight-

ness.
– Check contact coil case for damage.

If any faulty condition is found in above checks, replace.

• SDM and SDM plate
– Check for external damage such as deformation, scratch,

crack, peeled paint, etc.
– Check that SDM cannot be installed properly due to a

cause in itself. (There is a gap between SDM and SDM
plate, or it cannot be fixed securely.)

– Check that connector or lead wire of SDM has a scorching,
melting or damage.

– Check SDM connector and terminals for tightness.
– Check SDM sets a diagnostic trouble code (Refer to “DTC

CHECK”.) and the diagnostic table leads to a malfunction-
ing SDM.

If any faulty condition is found in above checks, replace.

• Instrument panel member and reinforcement
– Check for any distortion, bending, cracking or other dam-

age.
If any faulty condition is found in above checks, replace.

• Passenger air bag (inflator) module
– Check for dents, cracks, damage or fitness.
– Check trim cover for cracks or deformities.
– Check harness and connector for damage or tightness.

If any faulty condition is found in above checks, replace.
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• Air bag wire harness and connections
– Check for damages, deformities or poor connections.

(Refer to “INTERMITTENTS AND POOR CONNEC-
TIONS”.)

– Check wire harness clamps for tightness.
If any faulty condition is found, correct or replace.

• Seat belt pretensioner
– Check for dents, cracks, damage or fitness
– Check harness and connector for damage or tightness.

If any faulty condition is found in above checks, replace.

• Seat belts and mounting points
– Refer to “FRONT SEAT BELT WITH PRETENSIONER” in

SECTION 10.
• “AIR BAG” warning lamp
– After vehicle is completely repaired, perform “AIR BAG

DIAGNOSTIC SYSTEM CHECK”.
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SDM

REMOVAL

1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “DISABLING AIR BAG

SYSTEM” of “SERVICE PRECAUTIONS”.
3) Remove center console boxes (1) by removing screws and

clips.
4) Disconnect SDM connector (2) from SDM (3).
5) Remove SDM (3) (with SDM plate (5)) as an assembly from

vehicle.

WARNING:

During service procedures, be very careful when han-
dling a Sensing and Diagnostic Module (SDM).
Be sure to read “SERVICE PRECAUTIONS” before start-
ing to work and observe every precaution during work.
Neglecting them may result in personal injury or inactiva-
tion of the air bag system when necessary.

CAUTION:

Do not separate SDM (3) and SDM plate (5).

3

5

2

FORWARD
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INSPECTION

• Check SDM (3) and SDM plate (5) for dents, cracks or defor-
mation.

• Check SDM connector (2) for damage, cracks or lock mech-
anism.

• Check SDM terminal for bent, corrosion or rust.
If any faulty condition is found in above checks, replace.

INSTALLATION

For installation, reverse removal procedure, nothing following
points.

• Ensure that arrow (4) on the SDM (3) is pointing toward the
front of the vehicle.

• Tighten SDM bolts to specified torque.

Tightening torque
SDM mounting bolt (a) : 6 N·m (0.6 kg-m, 4.5 lb-ft)

• Connect SDM connector (2) to SDM (3) securely.
• Enable air bag system. Refer to “ENABLING AIR BAG SYS-

TEM”.

CAUTION:

• Do not connect a tester whatever type it may be.
• Never repair or disassemble SDM (3).
• If SDM has been dropped, or if there are cracks, dents

or other defects in the case or plate, replace it with a
new one.

3

5

2

FORWARD

(a)

3

4

2

FORWARD
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PASSENGER AIR BAG (INFLATOR) MODULE (IF EQUIPPED)

REMOVAL

1) Disconnect negative cable at battery.
2) Open glove box (1), then while pressing glove box stopper,

pull out glove box (1) from instrument panel (4) and then
remove glove box clip (2) and glove box (1) from instrument
panel (4).

3) Disable air bag system. Refer to “DISABLING AIR BAG
SYSTEM”.

4) Remove passenger air bag (inflator) module (3) attaching
bolts (5) and passenger air bag (inflator) module (3) from
vehicle.

INSPECTION

Check air bag (inflator) module appearance visually for following
symptoms and if any one of them is applicable, replace with a
new one.

• Air bag has deployed.
• There is a crack in trim cover (pad surface).
• Wire harness or connector is damaged.
• Air bag (inflator) module is damaged or a strong impact was

applied to it.

WARNING:

• Never attempt to disassemble or repair the passenger air bag (inflator) module. If any abnormality is
found, be sure to replace it with new one as an assembly.

• Be sure to read “SERVICE PRECAUTIONS” before starting to work and observe every precaution
during work. Neglecting them may result in personal injury or undeployment of the air bag when
necessary.

1

2
4

Push

Pull

Push

3

4

5

WARNING:

Never measure resistance of passenger air bag (inflator)
module or disassemble it. Otherwise personal injury may
result.

CAUTION:

If air bag (Inflator) module was dropped from a height or
90 cm (3 ft) or more, it should be replaced.
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INSTALLATION

1) Install passenger air bag (inflator) module (1) to instrument
panel (2).

2) Tighten passenger air bag (inflator) module attaching bolts
to specified torque.

Tightening torque
Passenger air bag (inflator) module mounting bolt 
(a) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

3) Connect negative cable to battery.
4) Enable air bag system. Refer to “ENABLING AIR BAG SYS-

TEM”.

DRIVER AIR BAG (INFLATOR) MODULE
Refer to “DRIVER AIR BAG (INFLATOR) MODULE” in SECTION
3C for removal, inspection and installation.

CONTACT COIL AND COMBINATION SWITCH 
ASSEMBLY
Refer to “CONTACT COIL AND COMBINATION SWITCH
ASSEMBLY” in SECTION 3C for removal, inspection and installa-
tion.

SEAT BELT PRETENSIONER (IF EQUIPPED)
Refer to “FRONT SEAT BELT WITH PRETENSIONER” in SEC-
TION 10 for removal, inspection and installation.

1

2
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AIR BAG (INFLATOR) MODULE AND SEAT BELT PRETENSIONER 
DISPOSAL

Do not dispose of the live (undeployed) air bag (inflator) modules and seat belt pretensioners.
The method employed depends upon the final disposition of the particular vehicle, as noted in “DEPLOYMENT/
ACTIVATION OUTSIDE VEHICLE” and “DEPLOYMENT/ACTIVATION INSIDE VEHICLE”.

Deployment/Activation Outside Vehicle :
Follow this procedure when disposing of the air bag (inflator) module(s) and seat belt pretensioner(s) only (i.e.,
the vehicle itself will be used again).

Deployment/Activation Inside Vehicle :
Follow this procedure when scrapping the entire vehicle including the air bag (inflator) modules and seat belt
pretensioners.

WARNING:

Failure to follow proper air bag (inflator) module and seat belt pretensioner disposal procedures can
result in air bag deployment and pretensioner activation which may cause personal injury.
Undeployed air bag (inflator) module/inactivated seat belt pretensioner must not be disposed of
through normal refuse channels.
The undeployed air bag (inflator) module and inactivated seat belt pretensioner contain substances
that can cause severe illness or personal injury if the sealed container is damaged during disposal.

WARNING:

Following precautions must be observed for this work. Failure to observe any of them may result in
personal injury.
• The procedure should be followed strictly as described here.
• Be sure to read “SERVICE PRECAUTIONS” beforehand.
• To avoid an accidental deployment, this work should be performed by no more than one person.
• Since the smoke is produced when air bag is deployed and pretensioner is activated, select a well-

ventilated area.
• The air bag (inflator) module and seat belt pretensioner will immediately deploy/activate when a

power source is connected to it. Wear safety glasses throughout this entire deployment/activation
and disposal procedure.

• Wear suitable ear protection when deploying air bag/activating pretensioner. Also, advise those
who are in the area close to deployment/activation site to wear suitable ear protection.

• Do not deploy/activate two or more air bag system components (air bag (inflator) modules and seat
belt pretensioners) at the same time.

• Never connect deployment harness to any power source before connecting deployment harness to
the air bag (inflator) module and seat belt pretensioner. Deployment harness shall remain shorted
and not be connected to a power source until the air bag is to be deployed and the pretensioner is
to be activated.
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DEPLOYMENT/ACTIVATION OUTSIDE VEHI-
CLE
Use this procedure when the vehicle itself is used again (only the
air bag (inflator) module(s) and seat belt pretensioner(s) are dis-
posed).

1) Turn ignition switch to “LOCK”, position remove key and put
on safety glasses.

2) Check that there is no open, short or damage in special tool
(deployment harness). If any faulty is found, do not use it
and be sure to use new deployment harness.

Special tool
(A) : 09932-75030

3) Short (1) the two deployment harness leads together by fully
seating one banana plug into the other.

4) Remove air bag (inflator) module(s) and seat belt preten-
sioner(s) from vehicle, referring to SECTION 3C, 10B and
10.

WARNING:

Deployment harness shall remain shorted and not be
connected to a power source until the air bag is to be
deployed and seat belt pretensioner is to be activated.

WARNING:

• Always carry live air bag (inflator) module with trim
cover away from you.

• When storing a live air bag (inflator) module or when
leaving a live air bag (inflator) module unattended on a
bench or other surface, always face the bag and trim
cover up and away from the surface. As the live pas-
senger air bag (inflator) module must be placed with its
bag (trim cover) facing up, place it on the workbench
with a slit (1) or use the workbench vise (2) to hold it
securely at its lower mounting bracket (3).
This is necessary so that a free space is provided to
allow the air bag to expand in the unlikely event of
accidental deployment.

Failure to follow procedures may result in personal
injury.

1
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3
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5) Set air bag (inflator) module or seat belt pretensioner as fol-
lows.

[In case of driver air bag (inflator) module]
a) Clear a space on the ground about 185 cm (6 ft) (3) in

diameter where the driver air bag (inflator) module (1) is to
be deployed. A paved, outdoor location where there is no
activity is preferred. If an outdoor location is not available, a
space on the shop floor where there is no activity and suffi-
cient ventilation is recommended.
Ensure no loose or flammable objects are within the
deployment area.

b) Place the driver air bag (inflator) module (1), with its vinyl
trim cover facing up (2), on the ground in the space just
cleared.

[In case of passenger air bag (inflator) module]
a) Clear a space on the ground about 185 cm (6 ft) (2) in

diameter where the fixture (special tool) with attached air
bag (inflator) module (1) is to be placed for deployment. A
paved outdoor location where there is no activity is pre-
ferred. If an outdoor location is not available, a space on
the shop floor where there is no activity and sufficient venti-
lation is recommended. Ensure that no loose or flammable
objects are within the deployment area.

b) Place special tool (passenger air bag (inflator) module
deployment fixture) on the ground in the space cleared in
step a), if it has not already been placed there.

Special tool
(B) : 09932-75041

WARNING:

• For handing and storage of a live seat belt preten-
sioner, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by the wire or
connector of the pretensioner.

• When placing a live seat belt pretensioner on the work-
bench or other surface, be sure not to lay it with its
exhaust hole provided side facing down. It is also pro-
hibited to put something on its face with an exhaust
hole or to put a seat belt pretensioner on top of
another.

Otherwise, personal injury may result.
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c) Fill plastic reservoir in fixture (special tool) with water or
sand. This is necessary to provide sufficient stabilization of
the fixture during deployment.

d) Attach the passenger air bag (inflator) module in the fixture
(special tool) using mounting attachment, hold-down bolts
and nuts and M8 bolts and nuts (3).

Securely hand-tighten all fastener prior to deployment.

[In case of seat belt pretensioner]
a) Pull out the webbing (2) fully as shown in the figure and cut

it at the root of the pretensioner (retractor assembly) (1) as
shown in the figure.

b) Clear a space on the ground about 185 cm (6 ft) (4) in
diameter where the seat belt pretensioner (retractor assem-
bly) (1) is to be activated. A paved, outdoor location where
there is no activity is preferred. If an outdoor location is not
available, a space on the shop floor where there is no activ-
ity and sufficient ventilation is recommended.
Ensure no loose or flammable objects are within the activa-
tion area.

c) Place the seat belt pretensioner (retractor assembly) (1) as
shown in the figure on the ground in the space just cleared.

CAUTION:

Be sure to use the following bolt and nut for fixing 
passenger air bag (inflator) module to mounting 
attachment.
Size : M8, Strength : 7T

WARNING:

As the drum (3) of the retractor assembly (1) turns very 
quickly as soon as the webbing (2) is cut, fix the retractor 
assembly (1) with a vise on the workbench and keep your 
hands and fingers away from it when cutting the webbing 
(2).
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6) Stretch the deployment harness from the driver or passen-
ger air bag (inflator) module to its full length 10 m (33 ft) (1).

Special tool
(A) : 09932-75030

7) Place a power source (3) near the shorted end of the deploy-
ment harness. Recommended application: 12 Volts mini-
mum, 2 amps minimum. A vehicle battery is suggested.

8) Verify that the area around the air bag (inflator) module or
seat belt pretensioner is clear of all people and loose or flam-
mable objects. 

9) Verify setting condition of air bag (inflator) module or preten-
sioner as follows.
[In case of driver air bag (inflater) module]
Verify that the driver air bag (inflator) module is resting with
its vinyl trim cover facing up.
[In case of passenger air bag (inflator) module]
Verify that the passenger air bag (inflator) module is firmly
and properly secured in passenger air bag (inflator) module
deployment fixture (special tool).
[In case of seat belt pretensioner]
Verify that the seat belt pretensioner, is placed as shown in
the figure on the ground in the space just cleared.

10) Connect (2) the air bag (inflator) module or seat belt preten-
sioner to the deployment harness connector and lock con-
nector with lock lever.

11) Notify all people in the immediate area that you intend to
deploy/activate the air bag (inflator) module or seat belt pre-
tensioner.

NOTE:

• When the air bag deploys and the pretensioner acti-
vates, the rapid gas expansion will create a substantial
report. Wear suitable ear protection. Notify all people
in the immediate area that you intend to deploy the air
bag (inflator) module or activate the seat belt preten-
sioner and suitable ear protection should be worn.

• When the driver air bag deploys and the pretensioner
activates, driver air bag (inflator) module and preten-
sioner (retractor assembly) may jump about 30 cm (1
ft) vertically. This is a normal reaction of them to the
force of the rapid gas expansion inside the air bag and
pretensioner.

• After the air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction.
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12) Separate (1) the two banana plugs on the deployment har-
ness.

13) Connect the deployment harness to the power source (12V
vehicle battery) (2) to immediately deploy/activate the air
bag or seat belt pretensioner.

14) Disconnect the deployment harness from power source (12V
vehicle battery) (2) and short (3) the two deployment har-
ness leads together by fully seating one banana plug into the
other.

15) In the unlikely event that the air bag (inflator) module or seat
belt pretensioner did not deploy/activate after following these
procedures, proceed immediately with Steps 20) through
23). If the air bag (inflator) module or the seat belt preten-
sioner did deploy/activate, proceed with Steps 16) through
19).

16) Put on a pair of shop gloves to protect your hands from pos-
sible irritation and heat when handling the deployed air bag
(inflator) module and the activated seat belt pretensioner.

17) Disconnect the deployment harness from the air bag (infla-
tor) module and the seat belt pretensioner as soon after
deployment/activation as possible.
This will prevent damage to the deployment harness due to
possible contact with the hot air bag (inflator) module and
seat belt pretentioner. The deployment harness are
designed to be reused. They should, however, be inspected
for damage after each deployment/activation and replaced it
if necessary.

WARNING:

• After deployment/activation, the metal surfaces of the
air bag (inflator) module and the seat belt pretensioner
will be very hot. Do not touch the metal areas of them
for about 30 minutes after deployment/activation.

• Do not place the deployed air bag (inflator) module and
the activated seat belt pretensioner near any flamma-
ble objects.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner.

• If the deployed air bag (inflator) module and the acti-
vated seat belt pretensioner must be moved before it is
cool, wear gloves and handle it by using nonmetal
material such as the air bag, webbing and vinyl trim.

Failure to follow procedures may result in fire or per-
sonal injury.

1
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18) Dispose of the deployed air bag (inflator) module and the
activated seat belt pretensioner through normal refuse chan-
nels after it has cooled for at least 10 minutes and tightly
seal the air bag (inflator) module and the seat belt preten-
sioner in a strong vinyl bag. (Refer to “DEPLOYED AIR BAG
(INFLATOR) MODULE AND ACTIVATED SEAT BELT PRE-
TENSIONER DISPOSAL” in detail.)

19) Wash your hands with mild soap and water afterward.

20) Ensure that the deployment harness has been disconnected
from the power source and that its two banana plugs have
been shorted together by fully seating one banana plug into
the other.

21) Disconnect the deployment harness from the air bag (infla-
tor) module and the seat belt pretensioner.

22) Temporarily store air bag (inflator) module or seat belt pre-
tensioner.
[For driver and passenger air bag (inflator) modules]
Temporarily store the air bag (inflator) module with its vinyl
trim cover facing up, away from the surface upon which it
rests. Refer to “SERVICE PRECAUTIONS” for details.
[For seat belt pretensioner]
When temporarily strong the seat belt pretensioner, be sure
NOT to face its exhaust hole provided side down. It must
face up. Refer to “SERVICE PRECAUTIONS” for details.

23) Contact your local distributor for further assistance.

NOTE:

The remaining steps are to be followed in the unlikely
event that the air bag (inflator) module did not deploy or
the seat belt pretensioner did not activate after following
these procedures.
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DEPLOYMENT/ACTIVATION INSIDE VEHICLE

Use this procedure when scrapping the entire vehicle including
the air bag (inflator) modules and seat belt pretensioners.

1) Turn ignition switch to “LOCK” position, remove key and put
on safety glasses.

2) Remove all loose objects from front seats and instrument
panel.

3) [For driver air bag (inflator) module]
Disconnect contact coil connector (1) located near the base
of the steering column.
[For passenger air bag (inflator) module]
Remove glove box from instrument panel and disconnect
passenger air bag (inflator) module connector (2).
[For seat belt pretensioner]
Remove both side (driver and passenger side) center pillar
lower trim and disconnect seat belt pretensioner connectors
(3).

4) Confirm that each air bag (inflator) module is securely
mounted.

5) Check that there is no open, short or damage in special tool
(deployment harness). If any faulty condition is found, do not
use it and be sure to use new deployment harness.

Special tool
(A) : 09932-75030

6) Short (1) the two deployment harness leads together by fully
seating one banana plug into the other.

7) Connect deployment harness connector to air bag (inflator)
module (driver or passenger) or seat belt pretensioner
(driver or passenger) and lock connector with lock lever.

a) Connect connector.
b) Lock connector with lock lever.

CAUTION:

When vehicle itself will be used again, deploy/activate 
the air bag and pretensioner outside vehicle according to 
“DEPLOYMENT/ACTIVATION OUTSIDE VEHICLE”, for 
deploying/activating it inside will cause the instrument 
panel, glove box and their vicinity to be deformed.
Failure to observe this CAUTION may require unneeded
vehicle inspection and repair.

1

2

For Driver Air Bag (Inflator) Module

For Passenger Air Bag (Inflator) Module

For Seat Belt Pretensioner

WARNING:

Deployment harness shall remain shorted and not be
connected to a power source until the air bag is to be
deployed and seat belt pretensioner is to be activated.

(A)1

For Driver Air Bag (inflator) Module
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8) Route deployment harness out the vehicle. 
9) Verify that the inside of the vehicle and the area surrounding

the vehicle are clear of all people and loose or flammable
objects.

10) Stretch the deployment harness to its full length 10 m (33 ft)
(1).

Special tool
(A) : 09932-75030

11) Place a power source near the shorted end (3) of the deploy-
ment harness. Recommended application: 12 Volts mini-
mum, 2 amps minimum. A vehicle battery is suggested.

12) Completely cover windshield area and front door window
openings with a drop cloth, blanket to similar item (2). This
reduces the possibility of injury due to possible fragmenta-
tion of the vehicle’s glass or interior.

13) Notify all people in the immediate area that you intend to
deploy the air bag (inflator) module or activate the seat belt
pretensioner.

.

NOTE:

• When the air bag deploys and the pretensioner acti-
vates, the rapid gas expansion will create a substantial
report. Wear suitable ear protection. Notify all people
in the immediate area that you intend to deploy the air
bag (inflator) module or to activate the seat belt preten-
sioner and suitable ear protection should be worn.

• After the air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction.

WARNING:

• After deployment/activation, the metal surfaces of the
air bag (inflator) module and the seat belt pretensioner
will be very hot. Do not touch the metal areas of them
for about 30 minutes after deployment/activation.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner. Fail-
ure to follow procedures may result in fire or personal
injury.

1
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Driver side for left hand steering vehicle

Driver side for right hand steering vehicle
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14) Separate the two banana plugs on the deployment harness.
15) Connect (1) the deployment harness to the power source (12

V vehicle battery) (2) to immediately deploy/activate the air
bag or the pretensioner.

16) Disconnect the deployment harness from the power source
(12 V vehicle battery) (2) and short (4) the two deployment
harness leads together by fully seating one banana plug into
the other.

17) Put on a pair of shop gloves to protect your hands from pos-
sible irritation and heat when handling the deployed air bag
(inflator) module and the activated seat belt pretensioner.

18) Disconnect the deployment harness from the air bag (infla-
tor) module and the seat belt pretensioner as soon after
deployment/activation as possible. 
This will prevent damage to the deployment harness due to
possible contact with the hot air bag (inflator) module and
seat belt pretensioner. The deployment harness are
designed to be reused. They should, however, be inspected
for damage after each deployment/activation and replaced it
if necessary.

19) Carefully remove drop cloth (3) from vehicle and clean off
any fragments or discard it entirely.

20) Repeat Steps 2) through 19) to deploy/activate air bag (infla-
tor) modules and seat belt pretensioners which has not been
deployed/activated, if any.

21) In the unlikely event that the air bag (inflator) module and the
seat belt pretensioner proceed immediately with Steps 23)
through 25). If the air bag (inflator) module and the seat belt
pretensioner did deploy/activate, proceed with Steps 22).

22) With air bags deployed and pretensioners activated the vehi-
cle may be scrapped in the same manner as a non-air bag
system equipped vehicle.

23) Remove the undeployed air bag (inflator) module(s) and the
inactivated seat belt pretensioner(s) from the vehicle. For
driver air bag (inflator) module refer to SECTION 3C, for
passenger air bag (inflator) module refer to “ON-VEHICLE
SERVICE”, for seat belt pretensioner refer to SECTION 10.

24) [For air bag (inflator) module]
Temporarily store the air bag (inflator) module with its vinyl
trim cover facing up, away from the surface upon which it
rests. Refer to “SERVICE PRECAUTIONS” for details.
[For seat belt pretensioner]
When temporarily strong the seat belt pretensioner, be sure
NOT to face its exhaust hole provided side down. It must
face up. Refer to “SERVICE PRECAUTIONS” for details.

25) Contact your local distributor for further assistance.

3
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DEPLOYED AIR BAG (INFLATOR) MODULE 
AND ACTIVATED SEAT BELT PRETEN-
SIONER DISPOSAL

Deployed air bag (inflator) module and the activated seat belt pre-
tensioner can be disposed of through normal refuse channels just
like any other parts. For their disposal, however, following points
should be noted.

• The air bag (inflator) module and the seat belt pretensioner
immediately after deployment/activation is very hot. Wait for
30 minutes to cool it off before handling it.

• Never apply water, oil, etc. to deployed air bag (inflator)
module and the activated seat belt pretensioner to cool it off
and be careful so that water, oil etc. does not get on the
deployed air bag (inflator) module and the activated seat belt
pretensioner.

• After the air bag (inflator) module has been deployed, the
surface of the air bag may contain a powdery residue. This
powder consists primarily of cornstarch (used to lubricate the
bag as it inflates) and by-products of the chemical reaction.
As with many service procedures, you should wear gloves
and safety glasses.

• When disposing of the deployed air bag (inflator) module
and the activated seat belt pretensioner, be sure to seal it in
a vinyl bag.

• When air bag (inflator) module and seat belt pretensioner
have been deployed/activated inside the vehicle which is
going to be scrapped, leave them as installed to the vehicle.

• Be sure to wash your hands with mild soap and water after
handling it.

WARNING:

Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which may
cause personal injury. The undeployed air bag (inflator)
module and the inactivated seat belt pretensioner must
not be disposed of through normal refuse channels.
The undeployed air bag (inflator) module and the inacti-
vated seat belt pretensioner contains substances that
can cause severe illness or personal injury if the sealed
container is damaged during disposal.



AIR BAG SYSTEM 10B-71
SPECIAL TOOL

09932-75010 09932-75030 09932-75041 09932-76010
Air bag driver/passenger 
load tool

Air bag deployment har-
ness

Passenger air bag (infla-
tor) module deployment 
fixture

Connector test adapter kit

09931-76030 09931-76011
Digital multimeter
(See NOTE “B” and 
WARNING.)

16/14 pin DLC cable Tech 1A kit
(See NOTE “A”.)

WARNING:

Be sure to use the specified digital multimeter. Otherwise, air bag deployment or personal injury may
result.

NOTE:

• “A” : This kit includes the following items.
1. Storage case, 2. Operator’s manual, 3. Tech 1A, 4. DLC cable, 5. Test lead/probe, 6. Power 
7. DLC cable adapter , 8. Self-test adapter

• “B” : Digital multimeter specification : The maximum test current is 10 mA or less at the minimum
range of resistance measurement.
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IMPORTANT
WARNING/CAUTION/NOTE

Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

WARNING:

Indicates a potential hazard that could result in death or injury.

CAUTION:

Indicates a potential hazard that could result in vehicle damage.

NOTE:

Indicates special information to make maintenance easier or instructions clearer.

WARNING:

This service manual is intended for authorized Suzuki dealers and qualified service mechanics only.
Inexperienced mechanics or mechanics without the proper tools and equipment may not be able to
properly perform the services described in this manual.
Improper repair may result in injury to the mechanic and may render the vehicle unsafe for the driver
and passengers.

WARNING:

For vehicles equipped with a Supplemental Restraint or Air Bag System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, instrument panel or any other air bag system component on or
around air bag system components or wiring. Modifications can adversely affect air bag system
performance and lead to injury.

• If the vehicle will be exposed to temperatures over 93°C (200°F), for example, during a paint baking
process, remove the air bag system components, that is air bag or inflator modules, SDM and/or
seat belt with pretensioner, beforehand to avoid component damage or unintended activation.



FOREWORD
This SUPPLEMENTARY SERVICE MANUAL is a supplement to IGNIS (RG413) SERVICE MANUAL. It has
been prepared exclusively for the following applicable model.

Applicable model: IGNIS (RG413) vehicles on and after the following vehicle identification numbers
(VINs).

This supplementary service manual describes only different service information of the above applicable model
as compared with IGINIS SERVICE MANUAL. Therefore, whenever servicing the above applicable model, con-
sult this supplement first. And for any section, item or description not found in this supplement, refer to the
related service manual below.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools and
service materials as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product infor-
mation available at the time of publication approval. And used as the main subject of description is the vehicle of
standard specifications among others. 
Therefore, note that illustrations may differ from the vehicle being actually serviced.
The right is reserved to make changes at any time without notice.
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.



0B-2 MAINTENANCE AND LUBRICATION
MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

NOTE:

• This interval should be judged by odometer reading or months, whichever comes first.
• This table includes service as scheduled up to 90,000 km (54,000 miles) mileage. Beyond 90,000 km

(54,000 miles), carry out the same services at the same intervals respectively.

Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

ENGINE
Drive belt – – I – – R
Valve lash (clearance) – I – I – I
Engine oil and oil filter R R R R R R
Engine coolant – – R – – R
Exhaust system – I – I – I
IGNITION SYSTEM
✱Spark plugs When 

unleaded 
fuel is used

Vehicle without 
HO2S

Nickel plug – R – R – R
Iridium plug – – – R – –

Vehicle with
HO2S

Nickel plug – – R – – R
Iridium plug Replace every 105,000 km (63,000 miles) or 

84 months
When leaded fuel is used, refer to “MAINTENANCE RECOMMENDED UNDER SEVERE 
DRIVING CONDTION” in this section.

FUEL SYSTEM
Air cleaner filter Paved-road I I R I I R

Dusty conditions Refer to “MAINTENANCE RECOM-
MENDED UNDER SEVERE DRIVING CON-
DITIONS” in this section.

Fuel lines and connections – I – I – I
Fuel filter Replace every 105,000 km (63,000 miles)
Fuel tank – – I – – I
EMISSION CONTROL SYSTEM
✱PCV valve Vehicle without HO2S – – I – – I

Vehicle with HO2S – – – – – I
✱Fuel evaporative emission control system – – – – – I

NOTE:

• “R” : Replace or change
• “I” : Inspect and correct, replace or lubricate if necessary
• For Sweden, items with ✱ (asterisk) should be performed by odometer reading only.
• For spark plugs, replace every 50,000 km if the local law requires.
• Nickel spark plug : BKR6E-11 (NGK) or K20PR-U11 (DENSO)
• Iridium spark plug : IFR5E11 (NGK)



MAINTENANCE AND LUBRICATION 0B-3
Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

BRAKE
Brake discs and pads (thickness, wear, damage) I I I I I I
Brake drums and shoes (wear, damage) – I – I – I
Brake hoses and pipes (leakage, damage, clamp) – I – I – I
Brake fluid – R – R – R
Brake lever and cable (damage, stroke, operation) Inspect at first 15,000 km (9,000 miles only)
CHASSIS AND BODY
Clutch (pedal height and travel) – I – I – I
Tires (wear, damage, rotation) /wheels (damage) I I I I I I
Suspension system (tightness, damage, rattle, breakage) – I – I – I
Steering system (tightness, damage, breakage, rattle) – I – I – I
Drive shaft (axle) boots/Propeller shafts (4WD) – – I – – I
Manual transmission oil (leakage, level) (I : 1st 15,000 km only) I – R – – R
Automatic transmission 
fluid

Fluid level – I – I – I
Fluid change Replace every 165,000 km (99,000 miles)

Transfer oil (4WD) (leakage, level) I – I – I –
Rear differential oil (4WD) (leakage, level) (R : 1st 15,000 km 
only)

R or I – I – I –

All latches, hinges and locks – I – I – I

NOTE:

• “R” : Replace or change
• “I” : Inspect and correct or replace if necessary



0B-4 MAINTENANCE AND LUBRICATION
MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS
If the vehicle is usually used under the conditions corresponding to any severe condition code given below, IT IS
RECOMMENDED that applicable maintenance operation be performed at the particular interval as shown in the
following table.

Severe condition code : 
A : Repeated short trips
B : Driving on rough and/or muddy roads
C : Driving on dusty roads
D : Driving in extremely cold weather and/or salted roads
E : Repeated short trips in extremely cold weather
F : Leaded fuel use
G : – – – – –
H : Towing a trailer (if admitted)

Severe 
Condition Code

Maintenance
Maintenance 

Operation
Maintenance Interval

– B C D – – – – Drive belt
I

Every 15,000 km 
(9,000 miles) or 12 months

R
Every 45,000 km 
(27,000 miles) or 36 months

A – C D E F – H Engine oil and oil filter R
Every 5,000 km 
(3,000 miles) or 4 months

– – C – – – – – Air cleaner filter ✱1
I

Every 2,500 km 
(1,500 miles)

R
Every 30,000 km 
(18,000 miles) or 24 months

A B C – E F – H Spark plugs

Nickel spark plug
R

Every 10,000 km 
(6,000 miles) or 8 months

Iridium spark plug
R

Every 30,000 km 
(18,000 miles) or 24 months

– B C D – – – H Wheel bearings I
Every 15,000 km 
(9,000 miles) or 12 months

– B – D E – – H Drive shafts and propeller shafts (4WD) I
Every 15,000 km 
(9,000 miles) or 12 months

– B – – E – – H

Manual transmission oil/Transfer oil (4WD 
A/T) Differential oil (4WD) R

First time only:
15000 km
(9000 miles) or 12 months

R

Second time and after:
Every 30000 km
(18000 miles) or 24 months 
reckoning from 0 km 
(0 mile) or 0 month

– B – – E – – H Automatic transmission fluid R
Every 30,000 km 
(18,000 miles) or 24 months

NOTE:

• “I” : Inspect and correct or replace if necessary
• “R” : Replace or change
• ✱1 : Inspect more frequently if the vehicle is used under dusty conditions.
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STEERING WHEEL AND COLUMN

CONTENTS

GENERAL DESCRIPTION ..............................  3C-*
Steering Column ..........................................  3C-*
Steering Wheel and Driver Air Bag 
(Inflator) Module ...........................................  3C-*

DIAGNOSIS.....................................................  3C-*
Inspection and Repair Required After 
Accident .......................................................  3C-*

ON-VEHICLE SERVICE .................................. 3C-2
Service Precautions .....................................  3C-*

Service and Diagnosis..............................  3C-*
Disabling Air Bag System.........................  3C-*
Enabling Air Bag System..........................  3C-*
Handling and Storage...............................  3C-*
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• The procedures in this section must be followed in the order listed to temporarily disable the air
bag system and prevent false diagnostic codes from setting. Failure to follow procedures could
result in possible air bag system activation, personal injury or otherwise unneeded air bag system
repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
procedures are not followed, parts or system damage could result.

NOTE:

For the item with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.



3C-2 STEERING WHEEL AND COLUMN
ON-VEHICLE SERVICE
Driver Air Bag (Inflator) Module

REMOVAL

1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “Disabling Air Bag System”

under “Service Precautions” in Section 10B.
3) Loosen 2 bolts (1) mounting driver air bag (inflator) module

on its both side.

4) Remove driver air bag (inflator) module (3) from steering
wheel.

5) Disconnect yellow connector (1) of driver air bag (inflator)
module and horn connector (2) in order a) – d) shown in fig-
ure.

WARNING:

When handling an air bag (inflator) module, be sure to
read “Service Precautions” in Section 10B and observe
each instruction. Failure to follow them could cause a
damage to the air bag (inflator) module or result in per-
sonal injury.



STEERING WHEEL AND COLUMN 3C-3
INSPECTION

Check air bag (inflator) module visually and if any of the following
is found, replace it with a new one.

• Air bag being deployed
• Trim cover (pad surface) (1) being cracked
• Wire harness or connector (2) being damaged
• Air bag (inflator) module being damaged or having been

exposed to strong impact (dropped)

INSTALLATION

1) Check that horn wire is connected to horn connector (2)
securely.

2) Connect yellow connector (1) of driver air bag (inflator) mod-
ule (3) and horn connector in order a) – c) shown in figure
securely.

3) Install driver air bag (inflator) module to steering wheel, tak-
ing care so that no part of wire harness is caught between
them.

4) Make sure that clearance between module and steering
wheel is uniform all the way.

5) Tighten driver air bag (inflator) module mounting bolts (1) to
specified torque.

Tightening torque
Driver air bag (inflator) module mounting bolt
(a) : 9 N·m (0.9 kg-m, 6.5 lb-ft)

6) Connect negative cable at battery.
7) Enable air bag system. Refer to “Enabling Air Bag System”

under “Service Precautions” in Section 10B.

WARNING:

Never disassemble driver air bag (inflator) module or
measure its resistance. Otherwise, personal injury may
result.

CAUTION:

If air bag (inflator) module was dropped from a height of
90 cm (3 ft) or more, it should be replaced.
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General Description
Most universal and constant velocity joints require no maintenance. They are lubricated for life and can not be
lubricated on the vehicle. If universal and constant velocity joints becomes noisy or worn, it must be replaced.
The propeller shaft is a balanced unit. Handle it carefully so that balance can be maintained.
A viscous coupling is used for the coupling system which distributes an optimum driving force to the front and
rear wheels according to the driving conditions. It is located at the center of the propeller shaft.

Diagnosis
Diagnosis Table

Condition Possible Cause Correction
Abnormal noise • Loose universal joint bolt Tighten universal joint bolt.

• Spider bearing worn out or stuck Replace.
• Worn or broken constant velocity joint Replace.
• Worn or broken center support bearing Replace.
• Broken center support rubber Replace.
• Wear spider Replace propeller shaft.

Vibration • Performed propeller shaft Replace.



4B-2 PROPELLER SHAFTS
Propeller Shaft Joint Check

If universal joints are suspected of producing chattering or rattling
noise, inspect them for wear. Check to see if cross spider rattles
in yokes and replace defective propeller shaft with new one.
Noise coming from universal joint can be easily distinguished
from other noises because rhythm of chattering or rattling is in
step with cruising speed. Noise is pronounced particularly on
standing start or in coasting condition (when braking effect of
engine is showing in the drive line).

On-Vehicle Service

PRECEDENTIAL INSPECTION

• Check propeller shaft connecting bolts for looseness. If
looseness is found, tighten to specified torque.

• Check propeller shaft joints for wear, rattle and damage. If
any defect is found, replace.

• Check propeller shaft center support for biting of foreign mat-
ter, crack, abnormal noise and damage. If any defect is
found, replace.

1. Propeller shaft No.1 with center support 5. Propeller shaft No.2 bolt
: Apply thread lock 99000-32110 to thread.

2. Viscous coupling with center support 6. Dynamic damper

3. Propeller shaft No.2 Tightening torque

4. Forward

4
23 N·m (2.3 kg-m)

1

55 N·m (5.5 kg-m) 5 23 N·m (2.3 kg-m)

23 N·m (2.3 kg-m)
23 N·m (2.3 kg-m)

3

6

2



PROPELLER SHAFTS 4B-3
REMOVAL

1) Hoist vehicle.

2) Before removing propeller shafts, give match marks (1) on
propeller shaft No.2 (4) and companion flange (2) of rear dif-
ferential as shown. Also give match marks (1) on propeller
shaft No.2 yoke (5), dynamic damper (3), viscous coupling
with center support (6), yoke (7) of propeller shaft No.1 with
center support (8) and transfer output flange (9).

3) Loosen propeller shaft bolts at front and rear end, and sepa-
rate propeller shafts from transfer and rear differential.

CAUTION:

Don’t damage joint seal (9) to prevent lubrication defect
of joint.

1
1

8 6 3 5

1

2

4



4B-4 PROPELLER SHAFTS
4) If disassembling propeller shaft assembly is necessary,
loosen propeller shaft No.2 bolts (1) and viscous coupling
nuts (2) to facilitate subsequent disassembling, but keeping
each connection provisionally.

5) Loosen center support bolts (1), then remove propeller shaft
No.1 with center support (2), propeller shaft No.2 (3),
dinamic damper (5) and viscous coupling with center support
(4) all together.

6) Disconnect propeller shaft No.1 with center support and pro-
peller shaft No.2 from viscous coupling with center support.

 INSPECTION

• Inspect propeller shaft and flange yoke for damage.
• Inspect propeller shaft for runout.

If damage is found or shaft runout exceeds its limit, replace.

Propeller shaft runout
Limit : 0.7 mm (0.028 in.)

1

2

3

1

2 4

1

5



PROPELLER SHAFTS 4B-5
INSTALLATION

Reverse removal procedure to install propeller shafts noting fol-
lowing point.

• When installing propeller shafts, dynamic damper and vis-
cous coupling with center support, align the match marks (1).
Otherwise, vibration may occur during driving.

• Apply thread lock cement to thread of propeller shaft No.2
bolts.

“A” : Cement 99000-32110

• Use following specification to torque bolts.

Tightening torque
Propeller shaft bolts (a) : 23 N·m (2.3 kg-m, 17.0 Ib-ft)
Center support bolts (b) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Viscous coupling nuts (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

2. Propeller shaft No.2

3. Viscous coupling with center support

4. Propeller shaft No.1 with center support

5. Dynamic damper

4
1 3 1

(c) 5

(a), “A”

(b) (b)

1

(a)

2

(a)

4

(c)
3

5

(b)

2

(a)

(a), “A”

2



4B-6 PROPELLER SHAFTS
Tightening Torque Specification

Required Service Material

Fastening portion
Tightening torque

N•m kg-m lb-ft
Propeller shaft bolts 23 2.3 17.0
Center support bolts 55 5.5 40.0
Viscous coupling nuts 23 2.3 17.0

Material
Recommended SUZUKI Material

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT 1322 
(99000-32110)

• Propeller shaft No.2 bolt
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the item with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.



6A1-2 ENGINE MECHANICAL (M13 ENGINE)
On-Vehicle Service
Timing Chain and Chain Tensioner

REMOVAL

1) Remove timing chain cover referring to “Timing Chain
Cover”.

2) Align both intake and exhaust camshaft timing sprocket
marks (1) with notches (2) of cylinder head respectively by
turning crankshaft.

3) Remove timing chain tensioner adjuster assembly (3).
4) Remove timing chain tensioner (4).
5) Remove timing chain No.1 guide (5).
6) Remove timing chain (6) with crankshaft timing sprocket (7).

1. Crankshaft timing sprocket 5. Timing chain tensioner adjuster assembly Tightening torque

2. Timing chain 6. Chain tensioner adjuster mounting bolt Apply engine oil to sliding surface.

3. Timing chain No.1 guide 7. Chain tensioner mounting bolt

4. Timing chain tensioner 8. Chain guide mounting bolt

CAUTION:

After timing chain is removed, never turn crankshaft and
camshafts independently more than its allowable turning
range described in “INSTALLATION” section.
If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.

4
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6
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ENGINE MECHANICAL (M13 ENGINE) 6A1-3
INSPECTION

Timing chain tensioner

• Check shoe (1) for wear or damage.

Crankshaft timing sprocket

• Check teeth of sprocket for wear or damage.

Timing chain

• Check timing chain for wear or damage.

Timing chain tensioner adjuster

• Check that tooth surface (1) are free from damage.

Timing chain No.1 guide

• Check shoe (1) for wear or damage.



6A1-4 ENGINE MECHANICAL (M13 ENGINE)
INSTALLATION

1) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with notches (2) on cylinder
head as shown in figure.

2) Set key (3) and turn crankshaft to position key on upside of
crankshaft.

3) Install timing chain by aligning dark blue plate (1) of timing
chain and mark (2) on camshaft timing sprocket and then
aligning dark blue plate (3) and triangle mark (4) as shown in
figure.

4) Fit crankshaft timing sprocket to timing chain by aligning gold
plate (5) of timing chain and mark (6) on crankshaft timing
sprocket. Then install crankshaft timing sprocket fitted with
chain to crankshaft.

5) Apply engine oil to sliding surface of timing chain No.1 guide
(1) and install it as shown in figure.
Tighten guide bolts to specified torque.

Tightening torque
Timing chain No.1 guide bolts 
(a) : 9 N·m (0.9 kg-m, 6.5 lb-ft)

CAUTION:

After timing chain is removed, never turn crankshaft and
camshafts independently more than such an extent (“a”,
“b”) as shown in figure.
If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.

“a” : 90° 5. Crankshaft allowable turning range.
By key on crankshaft, within 90° from top on both right and left.

“b” : 15° 4. Camshaft (IN and EX) allowable turning range.
By marks on camshaft timing sprocket within 15° from notches on 
cylinder head on both right and left.



ENGINE MECHANICAL (M13 ENGINE) 6A1-5
6) Apply engine oil to sliding surface of chain tensioner (1) and
install chain tensioner and spacer.
Tighten tensioner bolt to specified torque

Tightening torque
Timing chain tensioner bolt 
(a) : 22 N·m (2.2 kg-m, 16.0 lb-ft)

7) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with dark blue plates (2) of tim-
ing chain and match mark (3) on crankshaft timing sprocket
is in match with gold plate (4) of timing chain.

8) Screw in plunger (1) by turning timing chain tensioner
adjuster (2) in arrow direction and install a retainer (3) (wire)
to hold plunger in place.

9) Install timing chain tensioner adjuster assembly (1) with a
retainer (2).
Tighten adjuster bolts to specified torque and then remove a
retainer from chain tensioner adjuster assembly.

Tightening torque
Timing chain tensioner adjuster bolts 
(a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

2
2

1

3

4



6A1-6 ENGINE MECHANICAL (M13 ENGINE)
10) Apply engine oil to timing chain and then turn crankshaft
clockwise by 2 revolutions and check that match marks (1)
on intake and exhaust camshaft timing sprockets are in
match with notches (2) on cylinder head and key (3) is on
upside of crankshaft as shown in figure.
If each mark of timing chain and each match mark are no
matches, adjust each sprocket and timing chain.

11) Install timing chain cover referring to “Timing Chain Cover” in
this section.

12) Perform Steps 3) to 8) of “INSTALLATION” of “Timing Chain
Cover” in this section.

2

1
1

3
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WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.
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Unit Repair Overhaul
Trasmission Case

1. Transmission right case 9. Oil level/filler plug
: Apply sealant 99000-31110 to all around thread part of plug.

2. Transmission left case
: Apply sealant 99000-31110 to mating surface of left case 
and right case.

10. Oil drain plug
: Apply sealant 99000-31110 to all around thread part of plug.

3. Gear shifter assembly 11. VSS

4. Transmission left case plate 12. Oil gutter bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

5. Transmission side cover
: Apply sealant 99000-31110 to mating surface of side 
cover and left case.

13. Left case plate screw 

6. Backup lamp switch Tightening torque

7. O-ring
: Apply SUZUKI SUPER GREASE A
99000-25010 to O-ring.

Do not reuse.

8. Differential assembly
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Gear Shifter and Differential
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[A] : GEAR SHIFTER 12. Reverse gear shift arm 25. Reverse gear shift lever bolt
: Apply thread lock 99000-32110 to all around 
thread part of bolt.

[B] : DIFFERENTIAL 13. 5th gear shift fork 26. Blank

1. Gear shift & select shaft 14. Side gear washer 27. Guide case

2. 5th & reverse gear shift cam 15. Differential side pinion gear 28. Select lever shaft bush
: Apply grease 99000-25010 to whole area of 
bush.

3. Gear shift interlock plate 16. Differential side gear 29. Select lever boss
: Apply grease 99000-25010 to internal and exter-
nal diameter

4. Gear shift & select lever 17. Side gear washer 30. Final gear bolt
: Apply thread lock 99000-32110 to all around 
thread part of bolt

5. Shift cable lever 18. Differential side oil seal
: Apply grease 99000- 25010 to oil 
seal lip.

31. Differential pinion shaft

6. Select cable lever 19. Differential side bearing 32. Differential pinion shaft pin

7. Low speed gear shift shaft 20. Speed sensor ring Tightening torque

8. High speed gear shift shaft 21. Differential case Do not reuse.

9. 5th & reverse gear shift shaft 22. Final gear Apply transmission oil.

10. Reverse gear shift lever 23. 5th to reverse interlock guide bolt
: Apply sealant 99000-31110 to bolt 
thread.

11. 5th & reverse gear shift guide 
shaft

24. Gear shift interlock bolt
: Apply sealant 99000-31110 to bolt 
thread.
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Unit Disassembly
Fifth gears

1) Remove side cover bolts and take off transmission side
cover.

2) Using special tool, remove circlip (1) and then hub plate (2).

Special tool
(A) : 09900-06107

3) Drive out spring pin by using special tool and hammer.

Special tool
(B) : 09922-85811

4) Remove gear shift fork (2), sleeve & hub assembly (3), syn-
chronizer ring spring, synchronizer ring and 5th gear all
together. Use gear puller (1) for removal if spline fitting of
hub is tight.

5) Unfasten caulking of countershaft nut, install input shaft 5th
gear (1) and special tool to stop rotation of shafts, and then
remove countershaft nut (2).

Special tool
(C) : 09927-76010

6) Remove special tool, input shaft 5th gear, needle bearing of
separated steel cage type and then counter shaft 5th gear.

CAUTION:

Care should be taken not to distort side cover when it is
removed from left case.

(A)

2 1

(B)

1

3

2
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7) Remove plate screws (1) and take off left case plate (2), and
then bearing set shim.

Unit Assembly
Fifth gears

1) To seat countershaft left bearing cup (1) to bearing cone, tap
cup by using special tool and plastic hammer.

Special tool
(A) : 09913-84510

2) Put a shim (2) on bearing cup (3) provisionally, place straight
edge (1) over it and compress it by hand through straight
edge, and then measure “a” (Clearance between case sur-
face (4) and straight edge) by using feeler gauge (5).

Clearance between case surface and straight edge
“a” : 0.13 – 0.17 mm (0.0051 – 0.0067 in.)
(Shim protrusion)

3) By repeating above step, select a suitable shim which
adjusts clearance “a” to specification and put it on bearing
cup.

NOTE:

Insert 0.15 mm (0.0059 in.) feeler to know whether or not
a shim fulfills specification quickly.
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Available shim thickness
0.40, 0.45, 0.50, 0.55, 0.6, 0.65,0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 
1.0,1.05, 1.1 and 1.15 mm (0.015, 0.017, 0.019, 0.021, 
0.023,0.025, 0.027, 0.029, 0.031, 0.033,0.035, 0.037, 0.039, 
0.041, 0.043 and 0.045 in.)

4) Place left case plate (2) inserting its end in groove of shift
guide shaft (4) and tighten new adhesive pre-coated screw
(1) and new adhesive per-coated bolts (7) temporarily with
less than specified toque.

5) Tighten new screw(s) and new bolts to specified torque
finally in the order of circled numbers (➀→➁→➂→➃→➄→
➅) shown in figure.

Tightening torque
Left case plate screw and bolts 
(a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

6) Assemble 5th speed synchronizer sleeve (4) and hub (3)
with keys (2) and springs (1).

Synchronizer key installation position
: A = B

7) Install 5th gear (1) to counter shaft facing machined boss A
inward.

CAUTION:

Do not reuse left case plate screw (1) and bolts (7). Be
sure to use new adhesive pre-coated screw and new
adhesive pre-coated bolts. Otherwise, screw and/or bolts
may loosen.

NOTE:

After tightening screw and bolts, make sure that counter-
shaft (5) can be rotated by hand feeling certain load.

3. Input shaft 6. Transaxle left case

NOTE:

Short side C in keys, long flange D in hub and chamfered
spline F in sleeve should face inward (5th gear side).

[A] : Short side C D : Long flange (Inward)

[B] : Long side E : Key way

C : Short side (Inward) F : Chamfered spline (Inward)

A : Machined boss (Inside)

B : No machining (Outside)
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8) Install needle bearing of separated steel cage type to input
shaft, apply oil then install 5th gear (1) and special tool to
stop shaft rotation.

Special tool
(B) : 09927-76010

9) Install new countershaft nut (2) and tighten it to specification.

Tightening torque
Countershaft nut (b) : 60 N·m (6.0 kg-m, 43.5 lb-ft)

10) Remove special tool, then caulk nut at C with caulking tool
and hammer.

11) Install synchronizer ring (2).
12) Fit 5th gear shift fork (1) to sleeve & hub assembly (3) and

install them into input shaft, shift shaft and shift guide shaft at
once aligning hub oil groove A with shaft mark B.

13) Drive in spring pin (1).
14) Fit hub plate (2) and fix it with circlip (3).

NOTE:

Long flange of hub faces inward (gear side).

A : Oil groove (Align with B)

B : Punch mark

C : Caulking

3

2

1
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15) Clean mating surface of both left case (2) and side cover (1),
apply sealant to side cover (1) by using a nozzle as shown in
figure by such amount that its section is 1.5mm (0.059 in.) in
diameter, mate it with left case and then tighten bolts.

“B” : Sealant 99000-31110

Tightening torque
Side cover No.1 bolts (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)
Side cover No.2 bolts (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
Transmission oil level/filler and drain plugs 21 2.1 15.5
Oil gutter bolt 10 1.0 7.5
Final gear bolts 90 9.0 65.0
Reverse gear shift lever bolts 23 2.3 17.0
Transmission case bolts 19 1.9 14.0
Reverse shaft bolt 23 2.3 17.0
Locating spring bolts 13 1.3 9.5
Left case plate screw and bolts 11 1.1 8.0
Countershaft nut 60 6.0 43.5
5th shift fork plug 10 1.0 7.5
Side cover No.1 bolts 10 1.0 7.5
Side cover No.2 bolts 23 2.3 17.0
Guide case bolts 23 2.3 17.0
Gear shift interlock bolt 23 2.3 17.0
5th to reverse interlock guide bolt 23 2.3 17.0
Backup lamp switch 19 1.9 14.0
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7F-2  REAR DIFFERENTIAL
General Description
The differential assembly for 4WD model uses a hypoid drive bevel pinion and gear.
The differential assembly is decisive in that the drive power is concentrated there. Therefore, use of genuine
parts and specified torque is compulsory. Further, because of sliding tooth meshing with high pressure between
drive bevel pinion and gear, it is mandatory to lubricate them by hypoid gear oil.
The hypoid gears have an advantage of preventing gear noise, at the same time, they require accurate adjust-
ment of tooth contact and backlash.

1. Companion flange 4. Differential case 7. Drive bevel gear (hypoid gear)

2. Differential carrier 5. Differential side gear

3. Drive bevel pinion (hypoid gear) 6. Differential pinion
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Diagnosis

Condition Possible Cause Correction
Gear noise Deteriorated or water mixed lubricant Repair and replenish.

Inadequate or insufficient lubricant Repair and replenish.
Maladjusted backlash between drive bevel pin-
ion and gear

Adjust and prescribed.

Improper tooth contact in the mesh between 
drive bevel pinion and gear

Adjust or replace.

Loose drive bevel gear securing bolts Replace or retighten.
Damaged side gear(s) or side pinion(s) Replace.

Bearing noise (Constant noise) Deteriorated or water mixed 
lubricant

Repair or replenish.

(Constant noise) Inadequate or insufficient 
lubricant

Repair or replenish.

(Noise while coasting) Damaged bearing(s) of 
drive bevel pinion

Replace.

(Noise while turning) Damaged differential side 
bearing(s)

Replace.

Oil leakage Clogged breather plug Clean.
Worn or damaged oil seal Replace.
Excessive oil Adjust oil level.
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On-Vehicle Service
Oil Change

1) Before oil change or inspection, be sure to stop engine and
set vehicle horizontally.

2) Check oil level and existence of leakage. For checking oil
level roughly, lower point of level hole can be assumed to be
standard point of level. If leakage is found, correct its cause.

3) Remove level/filler plug (2) and drain plug (1), then drain old
oil.

4) Install new gasket to drain plug and tighten drain plug to
specified torque.

Tightening torque
Rear differential oil drain plug
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

5) Pour proper amount of new hypoid gear oil as specified
below (roughly up to level hole).

6) Install new gasket to level/filler plug and tighten level/filler
plug to specified torque.

Tightening torque
Rear differential oil level/filler plug
(b) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

Differential oil
Hypoid gear oil API GL-5
For oil viscosity, refer to the chart.

Differential oil capacity
1.0 liters (2.1/1.8 US/Imp. pt)

NOTE:

• It is highly recommended to use SAE 80W-90 viscosity.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.
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Differential Unit
DISMOUNTING

1) Hoist vehicle and remove wheels.

2) Drain oil from rear differential. (Refer to “Oil Change” in this
section.)

3) Remove brake drum and disconnect parking brake cable
from brake back plate.

4) Remove axle shafts, referring to “Rear Axle Shaft and Wheel
Bearing Removal” in Section 3E.

5) Before removing propeller shaft, give match marks (1) on
companion flange (2) and propeller shaft (3) as shown.

6) Support rear differential using jack.

7) Remove differential carrier bolts.

8) Lower jack with rear differential assembly.

1. Drain plug

2. Level/filler plug

3

1

2
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REMOUNTING

Reverse removal procedure for installation, noting the following.

Rear differential

• Clean mating surfaces of axle housing (1) and differential
carrier and apply sealant to housing side.

“A” : Sealant 99000-31110

• Apply sealant to carrier bolts and tighten carrier bolts to
specified torque.

“A” : Sealant 99000-31110

Tightening torque
Differential carrier bolts
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

• Install propeller shaft to companion flange aligning match
marks (2) and tighten propeller shaft bolts to specified
torque.

Tightening torque
Propeller shaft bolts
(b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Rear axle shaft

For installation of rear axle shaft, refer to “Rear Axle Shaft and
Wheel Bearing Installation” in Section 3E.

Rear brake drum

For installation of rear brake drum, refer to “Brake Drum Installa-
tion” in Section 5C.

Differential gear oil

Refill differential housing with new specified oil. Refer to “Oil
Change” in this section for refill.

Brake circuit air purging

Make sure to purge air out of brake circuit. Refer to “Bleeding
Brakes” in Section 5 of the Service Manual mentioned in the
FOREWORD of this manual. 
Then check that joint seam of pipe is free from oil leak.

(a), “A” (b)

2
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Unit Repair Overhaul

1. Companion flange nut
: After tightening nut so as drive bevel pin-
ion bearing preload to be in specified 
value, caulk nut securely.

9. Differential case 17. Drive bevel gear bolt
: Apply thread lock cement 99000-
32110 to thread part of bolt.

2. Companion flange 10. Differential side bearing 18. Side bearing shim

3. Oil seal
: Apply grease 99000-25010 to oil seal lip.

11. Drive bevel pinion bearing 19. Differential gear washer

4. Spacer 12. Drive bevel pinion shim 20. Differential side bearing cap

5. Differential carrier 13. Differential gear 21. Differential carrier bolt
: Apply sealant 99000-31110 to 
thread part.

6. Plug 14. Differential pinion shaft Do not reuse.

7. Drive bevel gear (hypoid gear) 15. Differential pinion Tightening torque

8. Drive bevel pinion (hypoid gear) 16. Differential pinion washer Apply differential oil.
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DISASSEMBLY

1) Put match marks (4) on differential side bearing caps (3) and
differential carrier (1).

2) Take off differential side bearing caps by removing their bolts
and remove differential gear assembly (2).

3) With aluminum plates placed on vise first, grip differential
case with it and remove drive bevel gear by removing its
bolts.

4) Using special tools, pull out differential side bearings.

Special tool
(A) : 09913-60910
(B) : 09925-88210

5) Remove differential pinion shaft.
6) Remove differential gears, pinions and washers.

7) Uncaulk companion flange nut.
8) Hold companion flange (1) with special tool and then remove

companion flange nut.

Special tool
(A) : 09930-40113

NOTE:

Check number of shims and thickness of each shim in
advance.
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9) Remove companion flange from pinion.
Use special tool if it is hard to remove.

Special tool
(B) : 09913-65135

10) Remove drive bevel pinion (1) with rear bearing and spacer
from carrier.

11) Remove drive bevel pinion rear bearing (2) by using bearing
puller (3) and hydraulic press.

12) Remove oil seal (1) by using special tool.

Special tool
(A) : 09913-50121

13) Remove drive bevel pinion front bearing from differential car-
rier.

14) Drive out drive bevel pinion bearing outer races (1) by using
metallic stick (2).

1. Drive bevel pinion
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INSPECTION

• Check companion flange for wear or damage.
• Check bearings for wear or discoloration.
• Check differential carrier for cracks.
• Check drive bevel pinion and bevel gear for wear or cracks.
• Check differential gears, pinion gears and pinion shaft for

wear or damage.
• Check differential gear spline for wear or damage.

ADJUSTMENT AND ASSEMBLY

Judging from faulty conditions noted before disassembly and
what is found through visual check of bearing and gear tooth etc.
after disassembly, prepare replacing parts and proceed to reas-
sembly according to procedures as described below. Make sure
that all parts are clean.

Drive bevel pinion bearing outer race

For press-fitting drive bevel pinion bearing outer races, use spe-
cial tools as shown.

Special tool
(A) : 09924-74510
(B) : 09925-68210
(C) : 09951-16090

CAUTION:

• Drive bevel gear and pinion must be replaced as a set
when either replacement becomes necessary.

• When replacing taper roller bearing, replace as inner
race & outer race assembly.

CAUTION:

Perform press-fitting carefully so as not to tilt outer race.
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Differential case assembly

1) Assemble differential gears and measure thrust play of differ-
ential gear (2) as follows.

Special tool
(A) : 09900-20607
(B) : 09900-20701

Differential gear thrust play
0 – 0.37 mm (0 – 0.014 in.)

Right side

• Hold differential assembly with soft jawed vise and apply
measuring tip of dial gauge to top surface of gear (2).

• Using 2 screwdrivers (1), move gear (2) up and down and
read movement of dial gauge pointer.

Left side

• Using similar procedure to the above, set dial gauge tip to
gear shoulder.

• Move gear (2) up and down by hand and read dial gauge.

2) If thrust play is out of specification, select suitable differential
gear washer from among following available size, install it
and check again that specified gear play is obtained.

Available differential gear washer thickness
0.90, 1.00 and 1.10 mm (0.035, 0.039 and 0.043 in.)

3) Put drive bevel gear (1) on differential case (2) and fasten
them with bolts (3) by tightening them to specified torque.
Use thread lock cement for bolts (3).

“A” : Thread lock cement 99000-32110

Tightening torque
Drive bevel gear bolts (a) : 90 N·m (9.0 kg-m, 65.0 lb-ft)

4) Press-fit differential side bearings (3) to differential case (1)
by using special tools.

Special tool
(A) : 09951-76010
(B) : 09951-16060

[A] : Right side

[B] : Left side

CAUTION:

Use of any other bolts than that specified is prohibited.

2. Drive bevel gear
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Differential carrier and drive bevel pinion

Special tool
(A) : 09922-76120
(B) : 09922-76250
(C) : 09922-76140
(D) : 09922-76430
(E) : 09922-76340
(F) : 09922-76150
(G) : 09922-76350

1) Assemble bearing form dummy with dummy shaft using spe-
cial tools.

Special tool
(A) : 09922-76120
(B) : 09922-76250

2) Install dial gauge (1) to bearing form dummy with dummy
shaft.

A: Dummy height of pinion form dummy 40 mm/1.757 in. D: Drive bevel pinion mounting distance 68.00 mm/2.677 
in.

3. Differential carrier

B: Radius of bearing form dummy with dummy shaft 31 mm/
1.220 in.

E: Shim thickness for mounting distance adjustment (E = 
3 mm (0.118 in.) – C)

4. Rear bearing

A+B: Mounting distance adjusting dummy total size 71.00 mm/
2.795 in.

1. Drive bevel gear 5. Spacer

C: Measured dimension 2. Front bearing 6. Drive bevel pinion



REAR DIFFERENTIAL 7F-13
3) Assemble pinion form dummy by using special tools.

Special tool
(A) : 09922-76140
(B) : 09922-76430

4) Apply gear oil to drive bevel pinion rear bearing, install bear-
ing to pinion form dummy and then install pinion form dummy
to differential carrier.

5) Apply gear oil to drive bevel pinion front bearing and install
bearing to pinion form dummy with other special tools as
shown in figure.

Special tool
(A) : 09922-76350
(B) : 09922-76150
(C) : 09922-76340
(D) : 09922-76430
(E) : 09922-76140

6) Tighten pinion form dummy nut (special tool) (1) so that
specified bearing preload is obtained.

Drive bevel pinion bearing preload (at 50 rpm)
0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 0.35 – 0.90 lb-ft)

7) Set dial gauge to bearing form dummy with dummy shaft and
make 0 (zero) adjustment on surface plate.

NOTE:

This installation requires no spacer or oil seal.

NOTE:

Before taking measurement, check for rotation by hand
more than 15 revolutions.

NOTE:

• When setting dial gauge to bearing form dummy with
dummy shaft, tighten screw lightly. Be careful not to
overtighten it, which will cause damage to dial gauge.

• With dial gauge set, turn dummy back and forth by
hand a couple of times and attain accurate 0 (zero)
adjustment.
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8) Place zero-adjusted bearing form dummy with dummy shaft
(1) and dial gauge set on pinion form dummy (2) and take
measurement between zero position and contracted dial
gauge measuring tip.

9) Obtain adjusting shim thickness by using measured value by
dial gauge in the following equation.

10) Select adjusting shim(s) (1) closest to calculated value from
among following available sizes and put it in place and then
press-fit rear bearing.

Special tool
(A) : 09913-80113

Available shim thickness 
“a” : 0.30, 1.00, 1.03, 1.06, 1.09, 1.12, 1.15, 1.18, 1.21, 1.24, 
1.27, and 1.30 mm (0.012, 0.039, 0.041, 0.042, 0.043, 0.044, 
0.045, 0.046, 0.048, 0.049, 0.050 and 0.051 in.)

11) With new pinion spacer (3) inserted as shown, install front
bearing to differential carrier.

NOTE:

• Repeat turning back and forth of dummy and measure
distance as far as top surface of pinion form dummy
from 0 (zero) position accurately.

• When dial gauge measuring tip contracts from 0 (zero)
position, pointer turns clockwise.

• Measured value may exceed 1 mm. Therefore, it is also
necessary to know reading of short pointer.

Necessary 
shim thick-
ness

=

3 mm/0.118 in. (Adjusting 
dummy total size – Drive 
bevel pinion mounting dis-
tance)

–

Dial gauge 
measured 
value C

NOTE:

• Make sure to use new spacer for reinstallation.
• Apply oil to bearings.

1. Drive bevel pinion

2. Rear bearing
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12) Using special tool and hammer, drive new oil seal (1) into dif-
ferential carrier. Then apply grease to oil seal lip.

Special tool
(A) : 09913-76010

Differential carrier oil seal installing depth
“a” : 14.5 – 15.5 mm (0.57 – 0.61 in.)

“A” : Grease 99000-25010

13) While tightening companion flange nut gradually with special
tool and wrench, set preload of drive bevel pinion bearing to
specification.

Tightening torque
Companion flange nut : Reference 70 – 250 N·m (7.0 – 25.0 
kg-m, 51.0 – 181.0 lb-ft)

Drive bevel pinion bearing preload 
0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 0.35 – 0.90 lb-ft)

Special tool
(A) : 09930-40113

NOTE:

• Before taking measurement, check for smooth rotation
with turning drive bevel pinion 15 revolutions or more
by hand.

• Drive bevel pinion bearing preload is adjusted by tight-
ening companion flange nut to deform spacer.
Therefore, be sure to use a new spacer for adjustment
and tighten companion flange nut step by step and
check for starting torque (preload) as often as tighten-
ing to prevent over crushing of spacer.
If exceeds specification given below during adjust-
ment, replace spacer and repeat preload adjustment
procedure. Attempt to decrease starting torque (pre-
load) by loosening companion flange nut will not do.

• Measure drive bevel pinion bearing preload while turn-
ing drive bevel pinion about 50 rpm.

1. Torque wrench

2. Companion flange

3. Socket with adapter
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Differential assembly

1) Place differential case assembly to differential carrier, push
differential case to left side as shown in figure.
Then measure clearance “a” between side bearing and dif-
ferential carrier by using thickness gauge.
Select shims closest to measured value.

Available shim thickness
: 1.35,1.40,1.45, 1.50, 1.55, 1.60, 1.65, 1.70 and 1.75 mm 
(0.0531, 0.0551, 0.0571, 0.0591, 0.0610, 0.0630, 0.0650, 
0.669 and 0.0689 in.)

2) Divide selected shim(s) between both sides (right and left)
and install them to differential carrier. Then install differential
side bearing cap.

Tightening torque
Differential side bearing cap bolts 
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Measure backlash by using dial gauge.

Drive bevel gear backlash
0.10 – 0.20 mm (0.0039 – 0.0078 in.)

Special tool
(A) : 09900-20607
(B) : 09900-20701

NOTE:

• Align match marks (1) on cap and carrier.
• Apply gear oil to bearing.

NOTE:

• Be sure to apply measuring tip of dial gauge at right
angles to convex side (drive side) of tooth.

• If backlash is out of specification, change division of
shims so that backlash is within specification.
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4) Check gear tooth contact as follows.
a) After cleaning tooth surface of drive bevel gears, paint them

with gear marking compound evenly by using brush or
sponge etc.

b) Turn gear to bring its painted part in mesh with bevel pinion
and turn it back and forth by hand to repeat their contact.

c) Bring painted part up and check contact pattern, referring
to the following chart. If contact pattern is not normal, read-
just or replace as necessary according to instruction in
chart.

5) After completing of gear tooth contact check caulk compan-
ion flange nut (2) with caulking tool (1) and hammer.

CAUTION:

When applying red lead paste to teeth, be sure to paint
tooth surfaces uniformly. The paste must not be too dry
or too fluid.

NOTE:

Be careful not to turn bevel gear more than one full revo-
lution, or it will hinder accurate check.



7F-18  REAR DIFFERENTIAL
TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY
NORMAL

HIGH CONTACT
Pinion is positioned too far from the 
center of drive bevel gear.
1) Increase thickness of pinion height

adjusting shim and position pinion
closer to gear center.

2) Adjust drive bevel gear backlash to
specification.

LOW CONTACT
Pinion is positioned too close to the 
center of drive bevel gear.
1) Decrease thickness of pinion height

adjusting shim and position pinion
farther from gear center.

2) Adjust drive bevel gear backlash to
specification.

These contact patterns indicate that the “offset” of dif-
ferential is too much or too little. The remedy is to 
replace the carrier with a new one.

These contact patterns, located on toe or heel on both 
drive and coast sides, mean that 1) both pinion and 
gear are defective, 2) carrier is not true and square, or 
3) gear is not properly seated on differential case. The 
remedy is to replace the defective member.
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Tightening Torque Specification

Required Service Material

Irregular patterns: If the pattern is not oval, it means 
that bevel gear is defective. High or low spots on tooth 
surfaces or on the seat of bevel gear are the cause of 
irregular patterns appearing on some teeth. The rem-
edy is to replace the pinion and-gear set and, if the 
seat is defective, so is transfer case.

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY

Fastening part
Tightening torque

N•m kg-m lb-ft
Rear differential oil drain plug 55 5.5 40.0
Rear differential oil level/filler plug 50 5.0 36.5
Companion flange nut (reference) 70 – 250 7.0 – 25.0 51.0 – 181.0
Drive bevel gear bolts 90 9.0 65.0
Differential side bearing cap bolts 23 2.3 17.0
Rear differential plug 23 2.3 17.0
Differential carrier bolts 23 2.3 17.0
Propeller shaft bolts 23 2.3 17.0

Material
Recommended SUZUKI product

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT 1322
(99000-32110)

Bevel gear bolts

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

Oil seal lips

Sealant SUZUKI BOND NO. 1215
(99000-31110)

• Thread part of differential carrier bolt
• Mating surface of differential carrier
• Mating surface of rear axle housing
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Special Tool

09951-16060 09951-76010 09951-16090 09925-88210
Lower arm bush remover Bearing installer Oil seal installer Bearing puller attachment

09913-60910 09913-80113 09900-20701 09900-20607
Bearing puller Bearing installer Magnetic stand Dial gauge

09922-76140 09922-76150 09922-76430 09922-76350
Bevel pinion shaft Bevel pinion nut Front collar Gauge block

09922-76120 09922-76250 09924-74510 09925-68210
Dummy shaft Bevel gear dummy Bearing installer handle Bearing installer
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09922-76340 09930-40113 09913-65135 09913-50121
Rear collar Flange holder Bearing puller Oil seal remover

09913-76010
Bearing installer
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Diagnosis
Turn Signal and Hazard Warning Lights

Power Door Lock System (If Equipped)

Power Door Lock System with Keyless Entry System (If Equipped)

Condition Possible Cause Correction
Flash rate high or one 
side only flashes

Bulb blown on “flash rate high”-side Replace bulb.
Incorrect bulb Replace bulb.
Turn signal and hazard warning relay faulty Check system referring to “Turn 

Signal and Hazard Warning Lights 
System” in this section.

Wiring or grounding faulty

Flash rate low Supply voltage low Check charging system.
Turn signal and hazard warning relay faulty Check system referring to “Turn 

Signal and Hazard Warning Lights 
System” in this section.

One side only flashes Turn signal switch faulty Check system referring to “Turn 
Signal and Hazard Warning Lights 
System” in this section.

Turn signal and hazard warning relay faulty
Wiring or grounding faulty

No flashing “HAZARD” fuse and/or “METER” fuse(s) blown After checking short circuit, replace 
“METER” fuse.

Turn signal and hazard warning relay faulty Check system referring to “Turn 
Signal and Hazard Warning Lights 
System” in this section.

Combination switch or hazard switch faulty
Wiring or grounding faulty

Condition Possible Cause Correction
All are not locked/
unlocked by only 
driver side key cylin-
der switch

“D/L” fuse blown After checking short circuit, replace 
“D/L” fuse.

Driver side door knob switch faulty Check system referring to “Power 
Door Lock System” in this section.Power door lock controller faulty

Wiring or grounding faulty
Only one door is not 
locked/unlocked

Power door lock actuator faulty Check system referring to “Power 
Door Lock System” in this section.Wiring or grounding faulty

Condition Possible Cause Correction
All are not locked/
unlocked by only 
driver side key cylin-
der switch

“D/L” fuse blown After checking short circuit, replace 
“D/L” fuse.

Driver side door knob switch faulty Check system referring to “Power 
Door Lock System” in this section.Power door lock controller faulty

Wiring or grounding faulty
Only one door is not 
locked/unlocked

Power door lock actuator faulty Check system referring to “Power 
Door Lock System” in this section.Wiring or grounding faulty
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Door Mirror Heater (If Equipped)

All doors are not 
locked/unlocked by 
only keyless entry 
transmitter

Transmitter battery dead Replace battery.
Transmitter faulty Replace transmitter.
Code registration error Perform code registration.
Door switch faulty Check system referring to “Power 

Door Lock System” in this section.Key remainder switch (in ignition switch) faulty
Power door lock controller faulty
Wiring or grounding faulty

Turn signal lights are 
not flashed when 
doors are locked/
unlocked by transmit-
ter

Keyless entry system is in interior light signal 
mode

Change signal mode referring to 
“Change of Signal Mode” in this 
section.

Turn signal and hazard warning system faulty Check system referring to “Turn 
Signal and Hazard Warning Lights 
System” in this section.

Power door lock controller faulty Check system referring to “Power 
Door Lock System with Keyless 
Entry System” in this section.

Wiring or grounding faulty

Interior light does not 
turn ON when interior 
light switch is at 
DOOR position and 
doors are unlocked by 
transmitter

Power door lock controller faulty Check system referring to “Power 
Door Lock System with Keyless 
Entry System” in this section.

Wiring or grounding faulty

Condition Possible Cause Correction

Condition Possible Cause Correction
All door mirrors mist 
when rear defogger 
switch is ON

“CIGAR” fuse blown After checking short circuit, replace 
fuse.

Rear defogger switch faulty Check switch.
Repair circuit.
Check relay

Wiring or grounding faulty
Door mirror heater relay faulty

One mirror mists 
when rear defogger 
switch is ON

Mirror heater faulty Check mirror heater.
Repair circuit.Wiring or grounding faulty
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On-Vehicle Service
Turn Signal and Hazard Warning Lights Sys-
tem
Turn signal and hazard warning lights system circuit 
inspection

1) Disconnect negative (–) cable from battery.

2) Disconnect turn signal and hazard warning relay (1) connec-
tor “G42”.

3) Connect negative (–) cable to battery.

4) Confirm that right or left side turn signal light turn on when
connect “G42-4” terminal to “G42-2” or “G42-3” terminal with
service wire. 
If turn signal light does not turn on, check bulb or repair
applicable circuit.

5) Check that voltage and continuity between the following ter-
minals and body ground are specifications under each con-
dition. 
If check result is not as specified, repair applicable circuit. 
If check result is OK, replace turn signal and hazard warning
relay and recheck.

Turn Signal and Hazard Warning Lights System Circuit Check

2 : Fuse box

1

2

1 : Turn signal and hazard warning relay connector “G42” viewed 
from harness side

3

8 7

12

6 5 4 1

1 : Turn signal and hazard warning relay connector “G42” viewed 
from harness side

3

8 7

12

6 5 4

V

1

Terminal Wire Circuit Specification Condition

G42-1 BLU Ignition switch circuit
10 – 14 V Ignition switch is ON position.

0 – 1 V Ignition switch is ON position.

G42-4 GRN/WHT
Power supply for turn signal 
and hazard warning lights

10 – 14 V –

G42-5 BLU/RED
Right side turn signal light 
switch circuit

Continuity Turn signal light switch is R position.

No continuity
Turn signal light switch is N or L 
position.
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Stop Lamp (Brake) Switch
INSPECTION

1) Distinguish type A from type B switch by connector (2) color.
2) Check stop lamp (brake) switch for continuity as shown in

figure.
If malfunction is found, replace stop lamp (brake) switch.

Stop lamp (brake) switch specification
Switch slider (1) pushed ON: No continuity
Switch slider (1) released OFF: Continuity

G42-6 GRN/YEL
Left side turn signal light 
switch circuit

Continuity Turn signal light switch is L position.

No continuity
Turn signal light switch is N or R 
position.

G42-7 BLK Ground 0 – 1 V –

G42-8 YEL/RED
Hazard warning switch and 
keyless entry system (if 
equipped) circuits

Continuity

Hazard warning switch is ON posi-
tion.
Approx. 1.2 sec. after pushing 
UNLOCK button on transmitter.
Approx. 0.6 sec. after pushing LOCK 
button on transmitter.

No continuity
Driver side door knob switch is lock 
position.

Terminal Wire Circuit Specification Condition

[A] : Type A (Black connector)

[B] : Type B (Blue connector)

1

1

2

B

A

2
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Power Door Lock System (If Equipped)
Power door lock system component location

Power door lock system operation inspection

1) Check the following operation:
a) When the driver side key cylinder is turned LOCK, check all

doors lock.
b) When the driver side door key cylinder is turned UNLOCK,

check all doors unlock.
If check result is not satisfied, go to “Power Door Lock System
Circuit Inspection” in this section.

1

4 2

3

7

6

5

1. Power door lock controller 3. LOCK position 5. Front door actuator 7. Back door actuator

2. Driver side door knob switch 4. UNLOCK position 6. Rear door actuator
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Power door lock system circuit inspection

1) Disconnect negative cable from battery.

2) Disconnect door lock controller coupler (1).
3) Confirm that all doors are unlocked. Connect battery positive

(+) and negative (–) terminals to door lock controller coupler
terminals and check power door lock operation as follows. 
If it does not operate as specified, repair applicable circuit or
check actuator. If it operates as specified, go to next step.

Power door lock operation for vehicle:

4) Connect negative (–) cable to battery.

5) Check that the voltage and continuity between the following
terminals and body ground are specifications under each
conditions. 
If check result is not as specified, repair circuit. 
If check result is OK, recheck power door lock system as fol-
lows.

a) Substitute a known-good door lock controller.
b) Recheck power door lock system circuit.

Power Door Lock System Circuit Check

[A] : Step 1: Lock operation check

[B] : Step 2: Unlock operation check

1. Power door lock controller coupler “G40” 
viewed from harness side

12345

6789101112

12345

6789101112

1

1 1

2

TERMINAL

G40-11G40-10
OPERATION

UNLOCK LOCK

LOCK UNLOCK

Step

1 : Power door lock controller coupler “G40” 
viewed from harness side

12345

6789101112

V

1

Terminal Wire Circuit Specification Condition
G40-7 WHT/GRN Main power supply 10 – 14 V –

G40-8 BRN
Driver side door knob switch 
lock signal circuit

Continuity
Driver side door knob switch is lock 
position.

No continuity
Driver side door knob switch is 
unlock position.

G40-9 BRN/WHT
Driver side door knob switch 
unlock signal circuit

Continuity
Driver side door knob switch is 
unlock position.

No continuity
Driver side door knob switch is lock 
position.

G40-12 BLK Ground 0 – 1 V –
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Power Door Lock System with Keyless Entry System (If Equipped)
Power door lock system with keyless entry system component location

System description

The keyless entry system has the following signal modes in order to feed back the signal when the controller
received LOCK and UNLOCK signals from transmitter.

1. Power door lock controller 4. UNLOCK position 7. Back door actuator

2. Driver side door knob switch 5. Front door actuator 8. Transmitter

3. LOCK position 6. Rear door actuator 9. Door switch

4

3

2

7

6

9

5

8

1

Received signal
Signal mode LOCK signal UNLOCK signal

Hazard warning light signal mode The hazard warning lights flash 
once.

The hazard warning lights flash 
twice and the interior light turns on 
about 15 seconds.

Interior light signal mode The interior light flashes twice. The interior light turns on about 15 
seconds.

NOTE:

• These signal modes are able to change referring to “Change of Signal Mode” in this section.
• The initial condition is the hazard warning light signal mode.
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Change of signal mode

1) Confirm that all doors are closed and ignition key is out of
ignition switch.

2) Perform the following procedures within 15 seconds.
a) Insert ignition key to ignition switch and pull out ignition key

from ignition switch.
b) Repeat step a) two times.
c) Insert ignition key to ignition switch, and then push “LOCK”

button on transmitter more than five times.
3) Confirm that hazard warning light or interior light flash once.

With this, change of signal mode is completed.

Keyless entry system operation inspection

1) Confirm that power door lock system is good condition refer-
ring to “Power Door Lock System Operation Inspection” in
this section.

2) Confirm that turn signal and hazard warning light system is
good condition referring to “Turn Signal and Hazard Warning
Light System” in this section.

3) Check transmitter battery for dead. If battery is dead, replace
battery referring to “Replacement of Transmitter Battery”
under “Transmitter” in this section.

4) Confirm that all doors are closed and unlocked.

5) Check the following operation:
a) When pushing “LOCK” button (1) on transmitter (2), check

all doors lock and hazard warning lights flash once.
b) When pushing “UNLOCK” button (3) on transmitter (2),

check all doors unlock and hazard warning lights flash
twice and interior light turn on about 15 seconds with the
interior light switch in the middle position.

If check result is not satisfied, go to “Keyless Entry System Circuit
Inspection” in this section.

NOTE:

If keyless entry system is in interior light signal mode,
change to hazard warning light signal mode referring to
“Change of Signal Mode” in this section.

2

1

3
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Keyless entry system circuit inspection

Check that the voltage and continuity between the following termi-
nals and body ground are specifications under each conditions.
If check result is not as specified, check applicable circuit. 
If circuit is normal, recheck keyless entry system circuit as fol-
lows.

1) Substitute a known-good door lock controller.
2) Register key code referring to “Code Registration Proce-

dure” under “Transmitter” in this section.
3) Recheck keyless entry system circuit.

Keyless Entry System Circuit Check

NOTE:

If keyless entry system is in interior light signal mode,
change to hazard warning light signal mode referring to
“Change of Signal Mode” in this section.

1. Door lock controller

12345

6789101112V

1

Terminal Wire Circuit Specification Condition

G40-2 BLU/YEL Key remainder circuit
10 – 14 V Ignition key is in ignition switch.

0 – 1 V Ignition key is not in ignition.

G40-4 BLK/RED
Door switch & interior light 
circuit

0 – 1 V
Driver side, passenger side, rear 
driver side, rear passenger side or 
back door is open.

10 – 14 V All doors are close.

Figure “A”

Fulfill the following conditions.
• All door is close.
• Interior light switch is middle posi-

tion.
• 15 seconds after pushing 

“UNLOCK” button on transmitter.

G40-5 WHT/GRN Hazard warning signal circuit
Figure “B” Push “LOCK” button on transmitter.

Figure “C”
Push “UNLOCK” button on transmit-
ter.

[A] : Figure “A”

[B] : Figure “B”

[C] : Figure “C”

A B C

12V

0V

12V

0V

0.5 s/div 0.5 s/div

12V

0V

2ms/div
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Transmitter

REPLACEMENT OF TRANSMITTER BATTERY

If transmitter becomes unreliable, replace transmitter battery as
follows.

1) Remove screw (1), and remove cover (2) from ignition key
(4).

2) Unhook tabs and remove transmitter (3).
3) Replace battery (lithium disc-type CR1616 or equivalent bat-

tery).
4) Set transmitter to cover (2).
5) Install cover (2) to ignition key (4) and tighten screw (1).
6) Make sure that keyless entry system can be operated with

transmitter.

CODE REGISTRATION PROCEDURE

If transmitter or door lock controller replace new one, register key
code as follows.

1) Confirm that the vehicle is the following conditions.
• All doors are closed.
• Ignition key is out of ignition switch.
• Driver side door is unlocked.

2) Disconnect negative (–) cable from battery.
3) After 30 seconds, perform the following procedure within 60

seconds.
a) Connect negative (–) cable to battery.
b) Operate driver side door knob switch from lock to unlock.
c) Push “LOCK” button on transmitter and confirm that are

operated from lock to unlock.
d) Push driver side door knob switch to lock position.
e) Push “LOCK” button on transmitter twice and confirm that

all doors are operated from unlock to lock. With this, code
registration is completed.

CAUTION:

Use care not to allow grease or dirt to be attached on the
printed circuit board and the battery.

NOTE:

• To prevent theft, be sure to break the transmitter
before discarding it.

• Dispose of the used battery properly according to
applicable rules or regulations. Do not dispose of lith-
ium batteries with ordinary household trash.

1

3

4

2

NOTE:

• Two transmitter codes can be registered.
• When a new transmitter code is registered, the oldest

one will be cleared.
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Door Mirror Heater (If Equipped)
Mirror heater switch

INSPECTION

Door mirror heater switch is operated by rear window defogger
switch. Check door mirror heater switch referring to “REAR WIN-
DOW DEFOGGER” in this section.

Mirror heater

INSPECTION

1) Remove garnish from door.
2) Disconnect door mirror coupler (1).

Check for continuity between terminals “HT+” and “HT–”. If not
continuity, replace outside mirror.

M2
COM

M1
HT+

HT-

1
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“AIR BAG” Warning Lamp Circuit Trouble 
Diagnosis Table ........................................10B-15

“AIR BAG” warning lamp comes on 
steady without flashing ..........................10B-16
“AIR BAG” warning lamp does not 
come on.................................................10B-17
“AIR BAG” warning lamp flashes...........10B-19
“AIR BAG” warning lamp can not 
indicate flashing.....................................10B-20
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Diagnosis Table ........................................ 10B-21
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Circuit Resistance Low ............................. 10B-23
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WARNING:

• Service on or around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in this section before performing service on or around the air bag system compo-
nents or wiring. Failure to follow WARNINGS could result in unintended activation of the system or
could render the system inoperative. Either of these two conditions may result in severe injury.

• The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
conditions are not followed, parts or system damage could result.
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DTC B1051 – Frontal Crash Detected 
(System Activation Command 
Outputted) ................................................. 10B-43
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SDM.......................................................... 10B-55
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General Description

With the air bag system which includes air bags for both the
driver’s and passenger’s sides as well as the seat belt pretension-
ers, the sag of the seat belt is taken up (for seat belt with preten-
sioner), the driver air bag (inflator) module is deployed from the
center of the steering column and the passenger air bag (inflator)
module from the top of the instrument panel in front of the front
passenger seat in occurrence of a front collision with an 
impact larger than a certain set value to supplement protection
offered by the driver and front passenger seat belts.

The air bag system is designed to activate only in severe frontal
collisions. It is not designed to activate in rear impacts, side
impacts, rollovers, or minor frontal collisions, since it would offer
no protection in those types of accidents.

1. Driver side air bag

2. Passenger side air bag

3. Seat belt pretensioner
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System Components and Wiring Location View and Connectors

1

4 6

9

5

7

8

3

2

8

1

1

 

9 Nm (0.9 kg-m)

6 Nm (0.6 kg-m)

35 Nm (3.5 kg-m)

5.5 Nm (5.5 kg-m)

23 Nm (2.3 kg-m)

A

H
B C

D

E

F

G

[A]: Connector “L43” [F]: Connector “L47” 1. Air bag harness in floor harness 6. Passenger air bag (inflator) module

[B]: Connector “L41” [G]: Connector “L45”, “L46” 2. “Air bag” monitor coupler 7. SDM

[C]: Connector “G39” [H]: Connector “L44” 3. DLC 8. Seat belt pretensioner (retractor assembly)

[D]: Connector “L48” 4. Contact coil assembly 9. Ground for air bag system

[E]: Connector “L42” 5. Driver air bag (inflator) module
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System Wiring Diagram

TERMINAL ARRANGEMENT OF SDM (VIEWED FROM HARNESS SIDE)

1
2

3

4

9

13

15 16

17

18

GRN/ORN

YEL/RED

BLU/RED

GRN

GRN/RED

“L47” 

“L44”

PPL

BLK

RED

RED

BLK/YEL

BLK/YEL

GRN/YEL

BLU/ORN

BLU/YEL
19

“L48” “L42”

“L43”

“L45”

“L46”

YEL/RED

YEL/BLK

“G39” “L41”

“L47” 

12 V5 V

BLK

BLK/ORN

WHT/RED

78

10

11

5 V

12 V

6

L1

L2

L47-2

L47-4

L47-14

L47-15

L47-17

L47-10

L47-9

L47-7

L47-8

L47-12

L47-11

L47-5

L47-6

5

14

BLU

BLU

BLU

“G39”, “L41”    “L48”

12

C BLK/WHT
D BLU

B

A

[A]: Shorting bar 1. To main fuse box 8. To circuit fuse box 15. Contact coil assembly

[B]: Connector 2. Ignition switch 9. Ground on body 16. Driver air bag (inflator) module

[C]: For left-hand steering 
vehicle

3. “METER” fuse 10. Ground on engine block 17. Passenger air bag (inflator) mod-
ule

[D]: For right-hand steering 
vehicle

4. “AIR BAG” warning lamp in combi-
nation meter

11. To ECM, TCM (if equipped) and 
ABS control module (if equipped) 

18. Driver seat belt pretensioner

5. “AIR BAG” fuse 12. “AIR BAG” monitor coupler 19. Passenger seat belt pretensioner

6. Connection detection pin 13. Ground for air bag system

7. Data link connector (DLC) 14. SDM

1. SDM connector “L47”
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SDM connector “L47” terminal description

Diagnosis

Diagnostic Trouble Code (DTC)
The “Air Bag Diagnostic System Check” must always be the starting point of any air bag system diagnosis. The
“Air Bag Diagnostic System Check” checks for proper “AIR BAG” warning lamp operation and checks for air bag
diagnostic trouble codes (DTCs) using on-board diagnosis function or SUZUKI scan tool.

Use of Special Tool

You should be familiar with the tools listed in this section under the heading “Special Tools”. You should be able
to measure voltage and resistance. You should be familiar with proper use of a scan tool such as Air Bag Driver/
Passenger Load Tool, Connector Test Adapter Kit and the Digital Multimeter.

Special tool
(A) : 09932-76010 (Connector Test Adapter Kit)

This must be used whenever a diagnostic procedure requests
checking or probing a terminal.
Using the appropriate adapter in the special tool will ensure that
no damage to the terminal will occur from the multimeter probe,
such as spreading or bending.

TERMINAL CIRCUIT TERMINAL CIRCUIT
L47-1 – L47-11 Driver pretensioner Low
L47-2 “AIR BAG” warning lamp L47-12 High
L47-3 – L47-13 –
L47-4 Ignition switch (power source) L47-14 Data link connector (DLC)
L47-5 Passenger pretensioner High L47-15 Diagnosis switch
L47-6 Low L47-16 –
L47-7 Passenger air bag (inflator) 

module
High L47-17 Ground

L47-8 Low L47-18 –
L47-9 Driver air bag (inflator) 

module
Low L47-19 –

L47-10 High L47-20 –

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.
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The adapter (1) will also give an idea of whether contact tension
is sufficient, helping to find an open or intermittent open due to
poor terminal contact.

An SDM short bar release tool (2) is included in the connector test
adapter kit.

Inserting it into the SDM connector (3) will release the shorting
bar.

Special tool 
(B) : 09932-75010 (Air Bag Driver/Passenger Load Tool)

This tool is used only when called for in this section. It is used as
a diagnostic aid and safety device to prevent inadvertent air bag
(inflator) module deployment.
The load tool has three connectors attached to its case which are
electrically functional and serve as resistive load substitutions.
No more than two connectors are used at any time.

One of connectors (“STEERING WHEEL”) is used to substitute
the load of followings.

• Driver air bag (inflator) module when it is connected at the
top of the column to the contact coil assembly.

• Passenger air bag (inflator) module when it is connected to
the air bag harness connector for passenger air bag (inflator)
module.

• Each of driver and passenger seat belt pretensioners when it
is connected to air bag harness connector for driver and pas-
senger seat belt pretensioners.

Another connector (“BASE OF COLUMN”) is used to substitute
the load of the driver air bag (inflator) module and the contact coil
assembly when it is connected at the base of the column to the air
bag wire harness included in floor harness.
The third connector (“PASSENGER INFLATOR”) is not used.

By substituting the resistance of the load tool when called for, a
determination can be made as to whether an inflator circuit com-
ponent is causing system malfunction and which component is
causing the malfunction.
The load tool should be used only when specifically called for in
the diagnostic procedures.

1. Connector for contact coil and driver air bag (inflator) module 
(Located near the base of the steering column)

2. Connector for driver, passenger air bag (inflator) module and driver and 
passenger seat belt pretensioners

3. Not used
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Intermittents and Poor Connections
Most intermittents are caused by faulty electrical connections or
wiring. When a check for proper connection is requested in a
diagnostic flow table, perform careful check of suspect circuits for:

• Poor mating of connector halves, or terminals not fully
seated in the connector body (backed out).

• Dirt or corrosion on the terminals. The terminals must be
clean and free of any foreign material which could impede
proper terminal contact.
However, cleaning the terminal with a sand paper or the like
is prohibited.

• Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal ori-
entation with the component or mating connector.

• Improperly formed or damaged terminals. 
Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal included in the connector test adapter kit
(special tool).
If contact tension is not enough, reform it to increase contact
tension or replace.

Special tool 
(A) : 09932-76010 (Connector Test Adapter Kit)

• Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, change the wire harness assembly or
component parts with new ones.

• Wire insulation which is rubbed through, causing an intermit-
tent short as the bare area touches other wiring or parts of
the vehicle.

• Wire broken inside the insulation. This condition could cause
a continuity check to show a good circuit, but if only 1 or 2
strands of a multi-strand-type wire are intact, resistance
could be far too high.

If any abnormality is found, repair or replace as a wire harness
assembly.
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Air Bag Diagnostic System Check

The diagnostic procedures used in this section are designed to find and repair air bag system malfunctions.
To get the best results, it is important to use the diagnostic flow tables and follow the sequence listed below.

1) Perform the “Air Bag Diagnostic System Check Flow Table”.
(The “Air Bag Diagnostic System Check Flow Table” must be the starting point of any air bag system diagno-
sis.
The “Air Bag Diagnostic System Check Flow Table” checks for proper “AIR BAG” warning lamp operation
through “AIR BAG” warning lamp and whether air bag diagnostic trouble codes exist.)

2) Refer to the proper diagnostic table as directed by the “Air Bag Diagnostic System Check Flow Table”.
(The “Air Bag Diagnostic System Check Flow Table” will lead you to the correct table to diagnose any air
bag system malfunctions. Bypassing these procedures may result in extended diagnostic time, incorrect
diagnosis and incorrect parts replacement.)

3) Repeat the “Air Bag Diagnostic System Check Flow Table” after any repair or diagnostic procedures have
been performed.
(Performing the “Air Bag Diagnostic System Check Flow Table” after all repair or diagnostic procedures will
ensure that the repair has been made correctly and that no other malfunctions exist.)

FLOW TABLE TEST DESCRIPTION

STEP 1 : Check that “AIR BAG” warning lamp lights.
STEP 2 : Check that “AIR BAG” warning lamp lights.
STEP 3 : Check diagnosis switch circuit.
STEP 4 : Check that “AIR BAG” warning lamp flashes 6 times after ignition switch is turned ON.
STEP 6 : Check that history codes are in SDM memory. (using SUZUKI scan tool)
STEP 7 : Check that history codes are in SDM memory. (using monitor coupler)
STEP 9 : Check that current code is in SDM memory. (using SUZUKI scan tool)
STEP 10 : Check that current code is in SDM memory. (using monitor coupler)

WARNING:

To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.

CAUTION:

The order in which diagnostic trouble codes are diagnosed is very important. Failure to diagnose the
diagnostic trouble codes in the order specified may result in extended diagnostic time, incorrect diag-
nosis and incorrect parts replacement.
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Air Bag Diagnostic System Check Flow Table

Step Action Yes No
1 1) Make sure that battery voltage 

is about 11V or higher.
2) Note “AIR BAG” warning lamp 

as ignition switch is turned to 
ON position.

Does “AIR BAG” warning lamp 
come ON?

Go to step 2. Proceed to ““AIR BAG” warning lamp 
does not come on” in this section.

2 Does “AIR BAG” warning lamp 
come ON steady without flashing?

Proceed to ““AIR BAG” 
warning lamp comes on 
steady without flashing” in 
this section.

Go to step 3.

3 Does “AIR BAG” warning lamp 
keep flashing (indicating DTC) 
when ignition switch is ON?

Proceed to ““AIR BAG” 
warning lamp flashes” in 
this section.

Go to step 4.

4 Does “AIR BAG” warning lamp turn 
OFF, after flashing 6 times?

Go to step 5. Go to step 8.

5 Do you have SUZUKI scan tool? Go to step 6. Go to step 7.
6 1) Check DTC using SUZUKI 

scan tool. Refer to “DTC 
Check” in this section.

Is “NO CODES” displayed on 
SUZUKI scan tool?

Air bag system is in good 
condition.

An intermittent trouble has occurred at 
some place. 
Check the connector harness, etc. 
related to the sensed DTC. 
Refer to “Intermittent and Poor Con-
nections” in this section.
Then clear DTC (Refer to “DTC Clear-
ance” in this section.) and repeat this 
table.

7 1) Check DTC using monitor cou-
pler. Refer to “DTC Check” in 
this section.

Is flashing pattern no. 12 indicated 
on “AIR BAG” warning lamp?

Air bag system is in good 
condition.

An intermittent trouble has occurred at 
some place. 
Check the connector harness, etc. 
related to the sensed DTC. 
Refer to “Intermittent and Poor Con-
nections” in this section.
Then clear DTC (Refer to “DTC Clear-
ance” in this section.) and repeat this 
table.

8 Do you have SUZUKI scan tool? Go to step 9. Go to step 10.
9 1) Check DTC using SUZUKI 

scan tool. Refer to “DTC 
Check” in this section.

Is “NO CODES” displayed on 
SUZUKI scan tool?

Substitute a known-good 
SDM and recheck.

Check and repair according to corre-
sponding DTC flow table.

10 1) Check DTC using monitor cou-
pler. Refer to “DTC Check” in 
this section.

Is flashing pattern no. 12 indicated 
on “AIR BAG” warning lamp?

Substitute a known-good 
SDM and recheck.

Check and repair according to corre-
sponding DTC flow table.
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DTC Check
Using SUZUKI Scan Tool

1) Turn ignition switch to OFF position.
2) After setting cartridge to SUZUKI scan tool, connect it to

data link connector (DLC) located on underside of instru-
ment panel at driver’s seat side.

Special tool
(A) : SUZUKI scan tool

3) Turn ignition switch to ON position.
4) Read DTC according to instructions displayed on SUZUKI

scan tool and print it or write it down. Refer to SUZUKI scan
tool operator’s manual for further details.
If communication between scan tool and SDM is not possi-
ble, proceed to “SDM Serial Data Circuit Trouble Diagnosis
Table” in this section.

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect SUZUKI scan tool from data link connec-
tor (DLC).

Not Using SUZUKI Scan Tool

1) Check that “AIR BAG” warning lamp comes ON when igni-
tion switch is turned to ON position.
If it does not come “ON”, proceed to ““AIR BAG” warning
lamp does not come on” in this section.

2) Using service wire, ground diagnosis switch terminal in mon-
itor coupler.

3) Read DTC from flashing pattern of “AIR BAG” warning lamp.
(Refer to “DTC Table”.)
If lamp does not indicate DTC, proceed to ““AIR BAG” warn-
ing lamp can not indicate flashing” in this section.

4) After completing the check, turn ignition switch to OFF posi-
tion and disconnect service wire from “AIR BAG” monitor
coupler.

1. Data link connector (DLC)

1. “AIR BAG” monitor coupler

2. Body ground

3. Diagnosis switch terminal

4. Service wire

1

4

2
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EXAMPLE : When driver air bag initiator circuit resistance high (DTC B1021) is set

DTC Clearance
Using SUZUKI Scan Tool

1) Turn ignition switch to OFF position.
2) Connect SUZUKI scan tool to data link connector (DLC) in

the same manner as when making this connection for DTC
check.

Special tool
(A) : SUZUKI scan tool

3) Turn ignition switch to ON position.
4) Erase DTC according to instructions displayed on SUZUKI

scan tool.
Refer to SUZUKI scan tool operator’s manual for further
details.

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect SUZUKI scan tool from DLC.

6) Perform “DTC Check” and confirm that normal DTC (NO
CODES) is displayed and not malfunction DTC.

[A]: “AIR BAG” warning lamp is turned ON

[B]: “AIR BAG” warning lamp is turned OFF

[C]: Code No.21

NOTE:

If DTC B1051 or DTC B1071 is stored in SDM, it is not
possible to clear DTC.

1. Data link connector (DLC)
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Not Using SUZUKI Scan Tool

1) Turn ignition switch to ON position and wait about 6 seconds
or more.

2) Using service wire, repeat shorting and opening between
diagnosis switch terminal on “AIR BAG” monitor coupler and
body ground 5 times at about 1 second intervals.

3) Perform “DTC Check” and confirm that normal DTC (DTC
12) is displayed and not malfunction DTC.

DTC Table

NOTE:

If DTC 51 or DTC 71 is stored in SDM, it is not possible to
clear DTC.

1. “AIR BAG” monitor coupler (a) Open

2. Body ground (b) Short

3. Diagnosis switch terminal (c) About 10 seconds

4. Service wire (d) 1 sec.

1

4

2

DTC
“AIR BAG” warning lamp 

flashing pattern Diagnosis
NO. MODE

– 12 Normal –

B1015 15

Passenger air 
bag circuit

Resistance high

Diagnose trou-
ble according to 
diagnostic flow 
table corre-
sponding to 
each code No.

B1016 16 Resistance low

B1018 18 Short to ground

B1019 19 Short to power circuit

B1021 21

Driver air bag 
circuit

Resistance high

B1022 22 Resistance low

B1024 24 Short to ground

B1025 25 Short to power circuit

B1032 32
Power source 
voltage

Too low
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DTC
“AIR BAG” warning lamp 

flashing pattern Diagnosis
NO. MODE

B1041 41

Driver preten-
sioner circuit

Resistance high

Diagnose trou-
ble according to 
diagnostic flow 
table corre-
sponding to 
each code No.

B1042 42 Resistance low

B1043 43 Short to ground

B1044 44 Short to power circuit

B1045 45

Passenger 
pretensioner 
circuit

Resistance high

B1046 46 Resistance low

B1047 47 Short to ground

B1048 48 Short to power circuit

B1051 51 SDM Frontal crash detected

B1071 71

SDM

Internal fault

B1013 13
Specifications different 
between air bag system and 
SDM

NOTE:

• When 2 or more codes are indicated, the lowest numbered code will appear first.
• Current DTC and history DTC can be identified by lighting and flashing of “AIR BAG” warning lamp

as follows. However, if a multiple number of DTC’s are set an even one of them is a current DTC,
“AIR BAG” warning lamp remains on after ignition switch is turned ON. Therefore, it is not possible
to identify any of them as to whether it is a current one or a history one. (But use of SUZUKI scan
tool will make identification possible.)

Current DTC is set. 
(Abnormality exists at present.)

History DTC is set only. 
(Faulty condition occurred once 
in the past but normal condition 
is restored at present.)

“AIR BAG” warning lamp after 
ignition switch ON

Flashing 6 times and turns on. Flashing 6 times and turns off.

“AIR BAG” warning lamp when 
grounding diagnosis switch

Current DTC is displayed. History DTC is displayed. 
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“AIR BAG” Warning Lamp Circuit Trouble Diagnosis Table
WIRING DIAGRAM

1
2

3

4

BLK/YEL

BLK/YEL

BLK/WHT
BLU

YEL/RED YEL/BLK

6

RED RED

BLU

5

8

9
10

11

PPL

BLK“L44”

“L47”

7

“G39”
“L41”

L47-2

L47-4

L47-14

L47-15

L47-17

L1

L2

BLU

A
B

[A]: For left-hand steering vehicle 4. “AIR BAG” warning lamp in combination meter 9. To ECM, TCM (if equipped) and ABS control module (if 
equipped)

[B]: For right-hand steering vehicle 5. “AIR BAG” fuse 10. “AIR BAG” monitor coupler

1. From main fuse 6. Connection detection pin 11. Ground for air bag system

2. Ignition switch 7. SDM

3. “METER” fuse 8. To DLC

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adapter from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.
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“AIR BAG” warning lamp comes on steady without flashing

TABLE TEST DESCRIPTION

STEP 1 : Check “AIR BAG” fuse.
STEP 2 : Check power source circuit.
STEP 3 : Check “AIR BAG” warning lamp circuit.

DIAGNOSTIC FLOW TABLE

Special tool
(A) : 09932-76010

Step Action Yes No
1 1) Ignition switch OFF.

2) Remove and inspect “AIR BAG” fuse.
Is fuse good?

Go to step 2. “RED” wire short to 
ground.
After repair, replace “AIR 
BAG” fuse.

2 1) Disconnect SDM connector “L47”.
2) Check proper connection to SDM at termi-

nal “L47-4”.
3) If OK then check voltage between “L47-4” 

terminal of SDM connector and body 
ground with ignition switch ON.

Is it 8 V or more?

Go to step 3. “RED” wire (between “AIR 
BAG” fuse and SDM con-
nector) open “BLK/YEL” 
wire (between ignition 
switch and “AIR BAG” 
fuse) open or short to 
ground

3 1) Disconnect 16-pin connector from combina-
tion meter. Refer to “Combination Meter” in 
Section 8.

2) Check resistance between “L47-2” terminal 
of SDM connector and body ground.

Is resistance 1 MΩ or more?

Substitute a known-good 
SDM and recheck.

“YEL/BLK” wire (between 
combination meter and 
SDM connector) short to 
ground

[A]: Fig. for STEP 2

[B]: Fig. for STEP 3

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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“AIR BAG” warning lamp does not come on

TABLE TEST DESCRIPTON

STEP 1 : Check combination meter power feed circuit.
STEP 2 : Check electrical connection check mechanism in SDM connector.
STEP 3 : Check “AIR BAG” warning lamp circuit.
STEP 4 : Check “AIR BAG” bulb and combination meter.
STEP 5 : Check open in “AIR BAG” warning lamp circuit.
STEP 6 : Check short from “AIR BAG” warning lamp circuit to power circuit.

DIAGNOSTIC FLOW TABLE

Step Action Yes No
1 1) Set parking brake.

2) Note combination meter when ignition 
switch is turned ON.

Does the “BRAKE” indicator (warning lamp) 
come ON?

Go to step 2. “BLK/YEL” wire, “BLK/
WHT” wire for left-hand 
steering vehicle, “BLU” 
wire for right-hand steer-
ing vehicle or “METER” 
fuse open or short to 
ground

2 1) Disconnect SDM connector “L47”.
2) Check electrical connection check mecha-

nism. (Connection detecting pin and “L1” 
and “L2” terminals for dents, cracks or dam-
ages.)

Is it in good condition?

Go to step 3. Repair electrical connec-
tion check mechanism.

3 1) Check proper connection to SDM at termi-
nal “L47-2”.

2) If OK, check voltage from “L47-2” terminal 
of SDM connector to body ground with igni-
tion switch ON.

Is it 8 V or more?

Substitute a known-good 
SDM and recheck.

Go to step 4.

4 1) Turn ignition switch OFF.
2) Remove and inspect “AIR BAG” warning 

lamp bulb and combination meter referring 
to “Combination Meter” in section 8.

Are there in good condition?

Go to step 5. Replace bulb “AIR BAG” 
warning lamp bulb or 
combination meter.

5 1) Check proper connection to combination 
meter at “YEL/RED” terminal for “AIR BAG” 
warning lamp and to SDM at terminal “L47-
2”.

2) If OK, check resistance between “YEL/
RED” wire terminal of combination meter 
connector (16-pin connector) and “L47-2” 
terminal of SDM connector.

Is resistance 1 Ω or less?

Go to step 6. Repair high resistance or 
open in “YEL/RED” wire 
or “YEL/BLK” wire circuit 
(between combination 
meter and SDM).

6 1) Measure voltage from “L47-2” terminal of 
SDM connector to body ground with ignition 
switch ON.

Is it 0 V or more?

Repair short from “YEL/
RED” wire or “YEL/BLK” 
wire circuit (between com-
bination meter and SDM) 
to power circuit.

Substitute a known-good 
SDM and recheck.
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Special tool
(A) : 09932-76010

[A]: Fig. for STEP 2 1. 16-pin connector (for combination meter)

[B]: Fig. for STEP 3 and 6 2. “YEL/RED” wire terminal

[C]: Fig. for STEP 5

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-19
“AIR BAG” warning lamp flashes

TABLE TEST DESCRIPTON

STEP 1 : Check “AIR BAG” monitor coupler.
STEP 2 : Check diagnosis switch circuit for air bag system.

DIAGNOSTIC FLOW TABLE

Special tool
(A) : 09932-76010

Step Action Yes No
1 1) Check “AIR BAG” monitor coupler “L44”.

Is it connected diagnosis switch terminal and 
ground terminal in “AIR BAG” monitor coupler 
by service wire?

Remove service wire. Go to step 2.

2 1) With ignition switch OFF, disconnect SDM 
connector “L47”.

2) Measure resistance between “L47-15” ter-
minal of SDM connector and body ground.

Is resistance 1 MΩ or more?

Substitute a known-good 
SDM and recheck.

Repair short from “PPL” 
wire circuit to ground.

[A]: Fig. for STEP 2

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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“AIR BAG” warning lamp can not indicate flashing

TABLE TEST DESCRIPTON

STEP 1 : Check “AIR BAG” monitor coupler.
STEP 2 : Check diagnosis switch circuit for air bag system.

DIAGNOSTIC FLOW TABLE

Special tool
(A) : 09932-76010

Step Action Yes No
1 1) Inspect connection between diagnostic 

switch terminal on “AIR BAG” monitor cou-
pler “L44” and body ground by service wire.

Is it securely connected between them by ser-
vice wire?

Go to step 2. Properly connection diag-
nostic switch terminal on 
“AIR BAG” monitor cou-
pler and body ground by 
service wire.

2 1) Disconnect SDM connector “L47” from 
SDM.

2) Check for proper connection at “PPL” wire 
(“L47-15” terminal of SDM connector and 
“L44-2” terminal of “AIR BAG” monitor cou-
pler) terminals.

3) If OK then measure resistance between 
“L47-15” terminal and “L44-2” terminal.

Is resistance 1 Ω or more?

Check “PPL” wire termi-
nals.
If OK then “PPL” wire cir-
cuit high resistance or 
open.

Substitute a known good 
SDM and recheck

[A]: Fig. for STEP 2

1. “AIR BAG” monitor coupler

2. “PPL” wire terminal

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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SDM Serial Data Circuit Trouble Diagnosis Table
WIRING DIAGRAM

TABLE TEST DESCRIPTION

STEP 1 : An improper connection to the data link connector (DLC) will prevent communications from being
established.
STEP 2 : This test checks whether it is possible to communicate with other control module.
STEP 3 : This test checks for an open in “BLU” circuit (in air bag harness).

DIAGNOSTIC FLOW TABLE

1
2

3
4

9

13

BLK/WHT

BLU

“L44”

PPL

BLK

RED RED

BLK/YEL

BLK/YEL

YEL/RED YEL/BLK

“L47” 

BLK

BLK/ORN

WHT/RED 7
8

10

11

6 L1

L2

L47-2

L47-4

L47-14

L47-15

L47-17

5

14

BLU

BLU

BLU

12

“G39” “L41”

A

B

[A]: For left-hand steering vehicle 3. “METER” fuse 7. Data link connector (DLC) 11. To ECM, TCM (if equipped) and 
ABS control module (if equipped)

[B]: For right-hand steering vehicle 4. “AIR BAG” warning lamp in com-
bination meter

8. To circuit fuse box 12. “AIR BAG” monitor coupler

1. To main fuse box 5. “AIR BAG” fuse 9. Ground on body 13. Ground for air bag system

2. Ignition switch 6. Connection detection pin 10. Ground on engine block 14. SDM

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adapter from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.

Step Action Yes No
1 1) Make sure that SUZUKI scan tool is free from malfunc-

tion for air bag system is used.
2) Ignition switch OFF.
3) Check proper connection of SUZUKI scan tool to DLC.
Is connection in good condition?

Go to step 2. Properly connect SUZUKI 
scan tool to DLC.
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Special tool
(A) : 09932-76010

2 1) Check if communication is possible by trying communi-
cation with other control module (ECM, TCM (if 
equipped) or ABS control module (if equipped)).

Is it possible to communicate with other control module?

Go to step 3. Repair open in common 
section of serial data circuit 
(“BLU” wire circuit) used by 
all controllers or short to 
ground or power circuit 
which has occurred some-
where in serial data circuit 
(“BLU” wire circuit).

3 1) With ignition switch OFF, disconnect SDM connector 
“L47” and “L41” connector.

2) Check proper connection at “L41-2” (“BLU” wire) termi-
nal for DLC.

3) If OK, then check resistance between “L41-2” (“BLU” 
wire) terminal and “L47-14” (“BLU” wire) terminal of 
SDM connector.

Is resistance 1 Ω or less?

Substitute a 
known-good 
SDM and 
recheck.

Repair high resistance or 
open in “BLU” wire circuit 
(in air bag harness).

Step Action Yes No

[A]: Fig. for STEP 1 1. DLC 3. “BLU” wire terminal

[B]: Fig. for STEP 3 2. SUZUKI scan tool

NOTE:

Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1015 – Passenger Air Bag Initiator Circuit Resistance High

DTC B1016 – Passenger Air Bag Initiator Circuit Resistance Low

DTC B1018 – Passenger Air Bag Initiator Circuit Short to Ground

DTC B1019 – Passenger Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

DTC WILL SET WHEN

DTC B1015 :

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is above a specified value for specified time.
DTC B1016 :

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is below a specified value for specified time.
DTC B1018 :

The voltage measured at passenger air bag initiator circuit is below a specified value for specified time.
DTC B1019 :

The voltage measured at passenger air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION

DTC B1015, B1016, B1018 and B1019 :

STEP 1 : Check whether malfunction is in passenger air bag (inflator) module.
STEP 2 : Check passenger air bag (inflator) module initiator circuit in air bag harness included in floor harness.
STEP 3 : Check passenger air bag (inflator) module initiator circuit in air bag harness included in floor harness.
(for DTC B1018 and B1019 only)

[A]: Shorting bar 1. From main fuse 3. “AIR BAG” fuse 5. Passenger air bag (inflator) module

2. Ignition switch 4. SDM 6. Ground for air bag system

1
2

REDBLK/YEL RED

3

6

BLK

“L47”

IG

4“G39” “L41”

BLU/RED

YEL/RED

“L43”

“L47”

5

L47-7

L47-8

L47-4

L47-17A

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adaptor from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.
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DIAGNOSTIC FLOW TABLE

DTC B1015 : PASSENGER AIR BAG INITIATOR CIRCUIT RESISTANCE HIGH

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector “L43” behind the 
glove box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L43” connector.

3) If OK then connect special tools (B) and (C) to pas-
senger air bag (inflator) module connector “L43”.

With ignition switch ON, is DTC B1015 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “PASSENGER 
AIR BAG (INFLATOR) 
MODULE” in this sec-
tion).

2 1) With ignition switch OFF, disconnect SDM connector.
2) Check proper connection to SDM at terminals “L47-7” 

and “L47-8”.
3) If OK, release shorting bar in SDM connector insert-

ing release tool (1) included in special tool (A).
4) Measure resistance between “L47-7” and “L47-8” ter-

minals with special tools (B) and (C) connected to 
“L43” connector.

Is resistance 4.5 Ω or less?

Substitute a 
known-good SDM 
and recheck.

Repair high resistance 
or open in “YEL/RED” or 
“BLU/RED” wire circuit.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1016 : PASSENGER AIR BAG INITIATOR CIRCUIT RESISTANCE LOW

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air bag 

(inflator) module connector “L43” behind the glove 
box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L43” connector.

3) If OK then connect special tools (B) and (C) to passen-
ger air bag (inflator) module connector “L43”.

With ignition switch ON, is DTC B1016 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “PASSENGER 
AIR BAG (INFLATOR) 
MODULE” in this section).

2 1) With ignition switch OFF, disconnect SDM connector.
2) Check proper connection to SDM at terminals “L47-7” 

and “L47-8”.
3) If OK, release shorting bar in SDM connector inserting 

release tool (1) included in special tool (A).
4) Measure resistance between “L47-7” and “L47-8” ter-

minals with special tools (B) and (C) connected to 
“L43” connector.

Is resistance 1.4 Ω or more?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to “BLU/
RED” wire circuit or from 
“YEL/RED” or “BLU/RED” 
wire circuit to other wire 
circuit.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1018 : PASSENGER AIR BAG INITIATOR CIRCUIT SHORT TO GROUND

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector “L43” behind the 
glove box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L43” connector.

3) If OK then connect special tools (B) and (C) to pas-
senger air bag (inflator) module connector “L43”.

With ignition switch ON, is DTC B1018 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “PASSENGER 
AIR BAG (INFLATOR) 
MODULE” in this sec-
tion).

2 1) With ignition switch OFF, disconnect special tools (B) 
and (C) from “L43” connector and SDM connector 
from SDM respectively.

2) Release shorting bar in SDM connector inserting 
release tool (1) included in special tool (A).

3) Measure resistance between “L47-7” terminals and 
body ground.

Is resistance 1 MΩ or more?

Go to step 3. Repair short from “BLU/
RED” wire circuit to 
ground.

3 1) Measure resistance between “L47-8” terminal and 
body ground.

Is resistance 1 MΩ or more?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to 
ground.

[A]: Fig. for STEP 1, 2 and 3

[B]: Fig. for STEP 2 and 3

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1019 : PASSENGER AIR BAG INITIATOR CIRCUIT SHORT TO POWER CIRCUIT

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger 

air bag (inflator) module connector “L43” behind 
the glove box.

2) Check proper connection to passenger air bag 
(inflator) module at terminals in “L43” connector.

3) If OK then connect special tools (B) and (C) to 
passenger air bag (inflator) module connector 
“L43”.

With ignition switch ON, is DTC B1019 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “PASSENGER 
AIR BAG (INFLATOR) 
MODULE” in this section).

2 1) With ignition switch OFF, disconnect special tools 
(B) and (C) from “L43” connector and SDM con-
nector from SDM respectively.

2) Release shorting bar in SDM connector inserting 
release tool (1) included in special tool (A).

3) Measure voltage from “L47-7” terminal to body 
ground.

With ignition switch ON, is voltage 1 V or less?

Go to step 3. Repair short from “BLU/
RED” wire circuit to power 
circuit.

3 1) Measure voltage from “L47-8” terminal to body 
ground.

With ignition switch ON, is voltage 1 V or less?

Substitute a known-
good SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to power 
circuit.

[A]: Fig. for STEP 1, 2 and 3

[B]: Fig. for STEP 2 and 3

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1021 – Driver Air Bag Initiator Circuit Resistance High

DTC B1022 – Driver Air Bag Initiator Circuit Resistance Low

DTC B1024 – Driver Air Bag Initiator Circuit Short to Ground

DTC B1025 – Driver Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

DTC WILL SET WHEN

DTC B1021 : 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is above a specified value for specified time.
DTC B1022 : 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is below a specified value for specified time.
DTC B1024 : 
The voltage measured at driver air bag initiator circuit is below a specified value for specified time.
DTC B1025 : 
The voltage measured at driver air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION

DTC B1021, B1022, B1024 and B1025 : 
STEP 1 : Check whether malfunction is in contact coil and driver air bag (inflator) module or the others.
STEP 2 : Check driver air bag (inflator) module initiator circuit in air bag harness included in floor harness.
STEP 3 : Check whether malfunction is in contact coil or driver air bag (inflator) module.

[A]: Shorting bar 3. “AIR BAG” fuse 6. Driver air bag (inflator) module

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Contact coil assembly

1
2

REDBLK/YEL RED

3

7 BLK

“L47” 4“G39” “L41”

GRN/RED

GRN

“L48”

“L47”

“L42”
65L47-4

L47-17

L47-10

L47-9

A

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adapter from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.
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DIAGNOSTIC FLOW TABLE

DTC B1021 : DRIVER AIR BAG INITIATOR CIRCUIT RESISTANCE HIGH

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil con-

nector “L42” located near the base of the steering col-
umn.

2) Check proper connection to contact coil at terminals 
in connect coil connector “L42”.

3) If OK then connect special tools (B) and (C) to contact 
coil connector “L42”.

With ignition switch ON, is DTC B1021 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM connector 
“L47”.

2) Check proper connection to SDM at terminals “L47-9” 
and “L47-10”.

3) If OK, release shorting bar in SDM connector insert-
ing release tool (1) included in special tool (A).

4) Measure resistance between “L47-9” and “L47-10” 
terminals with connected special tools (B) and (C) to 
“L42” connector.

Is resistance 4.5 Ω or less?

Substitute a known-
good SDM and 
recheck.

Repair high resis-
tance or open in 
“GRN” or “GRN/RED” 
wire circuit.

3 1) With ignition switch OFF, disconnect special tools (B) 
and (C) from “L42” connector then reconnect contact 
coil connector “L42” located near the base of the 
steering column as it was.

2) Remove driver air bag (inflator) module from steering 
wheel (Refer to “Driver Air Bag (Inflator) Module” in 
Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in “L42” connector.

4) If OK then connect special tools (B) and (C) to “L42” 
connector.

With ignition switch ON, is DTC B1021 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
“Combination 
Switch/Contact Coil 
and Combination 
Switch Assembly” in 
Section 3C).

Ignition switch OFF.
Replace driver air 
bag (inflator) module 
(Refer to “Driver Air 
Bag (Inflator) Module” 
in Section 3C).

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: Fig. for STEP 3
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DTC B1022 : DRIVER AIR BAG INITIATOR CIRCUIT RESISTANCE LOW

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact 

coil connector “L48” located near the base 
of the steering column.

2) Check proper connection to contact coil at 
terminals in “L48” connector.

3) If OK then connect special tools (B) and (C) 
to contact coil connector “L48”.

With ignition switch ON, is DTC B1022 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM 
connector “L47”.

2) Check proper connection to SDM at termi-
nals “L47-9” and “L47-10”.

3) If OK, release shorting bar in SDM connec-
tor inserting release tool (1) included in spe-
cial tool (A).

4) Measure resistance between “L47-9” and 
“L47-10” terminals with connected special 
tools (B) and (C) to “L48” connector.

Is resistance 1.7 Ω or more?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN” 
wire circuit to “GRN/RED” 
wire circuit or from “GRN” 
or “GRN/RED” wire cir-
cuit to other wire circuit.

3 1) With ignition switch OFF, disconnect special 
tools (B) and (C) from “L48” connector then 
reconnect contact coil connector “L48” 
located near the base of the steering col-
umn as it was.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to “Driver Air 
Bag (Inflator) Module” in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in “L42” con-
nector.

4) If OK then connect special tools (B) and (C) 
to “L42” connector.

With ignition switch ON, is DTC B1022 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to “Com-
bination Switch/Contact 
Coil and Combination 
Switch Assembly” in Sec-
tion 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
“Driver Air Bag (Inflator) 
Module” in Section 3C).
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Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: Fig. for STEP 3

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1024 : DRIVER AIR BAG INITIATOR CIRCUIT SHORT TO GROUND

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil 

connector “L48” located near the base of the steer-
ing column.

2) Check proper connection to contact coil at terminals 
in “L48” connector.

3) If OK then connect special tools (B) and (C) to con-
tact coil connector “L48”.

With ignition switch ON, is DTC B1024 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect special tools 
(B) and (C) from “L42” connector and SDM connec-
tor “L47” from SDM respectively.

2) Release shorting bar in SDM connector inserting 
release tool (1) included in special tool (A).

3) Measure resistance between “L47-9” terminal and 
body ground and between “L47-10” terminal and 
body ground.

Are they 1 MΩ or more?

Substitute a known-
good SDM and 
recheck.

Repair short from 
“GRN” or “GRN/RED” 
wire circuit to ground.

3 1) With ignition switch OFF, disconnect special tools 
(B) and (C) from “L42” connector then reconnect 
contact coil connector “L42” located near the base 
of the steering column as it was.

2) Remove driver air bag (inflator) module from steer-
ing wheel (Refer to “Driver Air Bag (Inflator) Module” 
in Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in “L42” connector.

4) If OK then connect special tools (B) and (C) to “L42” 
connector.

With ignition switch ON, is DTC B1024 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
“Combination 
Switch/Contact Coil 
and Combination 
Switch Assembly” in 
Section 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module 
(Refer to “Driver Air 
Bag (Inflator) Module” 
in Section 3C).

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: Fig. for STEP 3
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DTC B1025 : DRIVER AIR BAG INITIATOR CIRCUIT SHORT TO POWER CIRCUIT

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect con-

tact coil connector “L48” located near the 
base of the steering column.

2) Check proper connection to contact coil at 
terminals in contact coil connector “L48”.

3) If OK then connect special tools (B) and (C) 
to contact coil connector “L48”.

With ignition switch ON, is DTC B1025 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect special 
tools (B) and (C) from “L48” connector and 
SDM connector “L47” from SDM respec-
tively.

2) Release shorting bar in SDM connector 
inserting release tool (1) included in special 
tool (A).

3) Measure voltage from “L47-9” terminal to 
body ground and from “L47-10” terminal to 
body ground.

With ignition switch ON, are they 1 V or less?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN” 
or “GRN/RED” wire cir-
cuit to power circuit.

3 1) With ignition switch OFF, disconnect special 
tools (B) and (C) from “L48” connector then 
reconnect contact coil connector “L48” 
located near the base of the steering col-
umn as it was.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to “Driver Air 
Bag (Inflator) Module” in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in “L42” con-
nector.

4) If OK then connect special tools (B) and (C) 
to “L42” connector.

With ignition switch ON, is DTC B1025 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to “Com-
bination Switch/Contact 
Coil and Combination 
Switch Assembly” in Sec-
tion 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
“Driver Air Bag (Inflator) 
Module” in Section 3C).



10B-34 AIR BAG SYSTEM
Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: Fig. for STEP 3

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1032 – Power Source Voltage Low
WIRING DIAGRAM

DTC WILL SET WHEN :

The power source voltage is below specified value for specified time.

TABLE TEST DESCRIPTION :

STEP 1 : Check if voltage applied to SDM is within normal range.
STEP 2 : Check if DTC B1032 still exists.

DIAGNOSTIC FLOW TABLE

1. From main fuse 3. “AIR BAG” fuse 5. Ground for air bag system

2. Ignition switch 4. SDM

1
2

REDBLK/YEL RED

3

5

BLK

“L47” 4“G39” “L41”

L47-4

L47-17

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adapter from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.

Step Action Yes No
1 1) Measure voltage on battery.

Is voltage 11 V or more?
Go to step 2. Check Charging System 

and repair as necessary. 
(Refer to “Diagnosis” in 
Section 6H)
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Special tool
(A) : 09932-76010

2 1) With ignition switch OFF, disconnect SDM 
connector “L47”.

2) Check proper connection to SDM at “L47-4” 
terminal.

3) If OK then ignition switch ON, and then 
check voltage from “L47-4” terminal on 
SDM connector to body ground.

Is voltage 8 V or more?

Go to step 4. Go to step 3.

3 1) With ignition switch OFF, disconnect “G39” 
connector.

2) Check proper connection at “G39-1” (“RED” 
wire) terminal in “G39” connector.

3) If OK then ignition switch ON, and then 
check voltage from “G39-1” (“RED” wire) 
terminal in “G39” connector on instrument 
panel harness to body ground.

Is voltage 8 V or more?

Repair poor connection, 
high resistance in “RED” 
or “BLK/YEL” circuit of 
instrument panel harness 
or “AIR BAG” fuse.

Possibly faulty points are 
as follows. Check each of 
them and repair as neces-
sary.
• Circuit from battery to 

“G39” connector
• Charging System 

(Refer to “Diagnosis” in 
Section 6H)

4 1) With ignition switch OFF, reconnect SDM 
connector.

With ignition switch ON, is DTC B1032 current?

Substitute a known-good 
SDM and recheck.

Check Charging System 
and repair as necessary. 
(Refer to “Diagnosis” in 
Section 6H)

Step Action Yes No

[A]: Fig. for STEP 2 1. Instrument panel harness side connector

[B]: Fig. for STEP 3 2. “RED” wire terminal

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1041 – Driver Pretensioner Initiator Circuit Resistance High

DTC B1042 – Driver Pretensioner Initiator Circuit Resistance Low

DTC B1043 – Driver Pretensioner Initiator Circuit Short to Ground

DTC B1044 – Driver Pretensioner Initiator Circuit Short to Power Circuit

DTC B1045 – Passenger Pretensioner Initiator Circuit Resistance High

DTC B1046 – Passenger Pretensioner Initiator Circuit Resistance Low

DTC B1047 – Passenger Pretensioner Initiator Circuit Short to Ground

DTC B1048 – Passenger Pretensioner Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

[A]: Shorting bar 3. “AIR BAG” fuse 6. Passenger seat belt pretensioner

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Driver seat belt pretensioner

1
2

REDBLK/YEL RED

3

7

BLK

“L47” 4“G39” “L41”

L47-4

L47-17

5

GRN/ORN

GRN/YEL

BLU/ORN

BLU/YEL
6

“L45” 

“L46”

L47-12

L47-11

L47-5

L47-6A

CAUTION:

• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

• When measurement of resistance or voltage is required in this table, use a specified digital multim-
eter (Refer to “Special Tool” in this section.) along with a correct terminal adapter from special tool
(Connector test adapter kit).

• When a check for proper connection is required, refer to “Intermittent and Poor Connections” in
this section.

• If there is open circuit in the air bag wire harness included in floor harness, connector or terminal is
found damaged, replace the wire harness, connector and terminal as an assembly.
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DTC WILL SET WHEN

DTC B1041 and B1045 : 
The resistance of driver or passenger seat belt pretensioner initiator circuit is above a specified value for speci-
fied time.
DTC B1042 and B1046 : 
The resistance of driver or passenger seat belt pretensioner initiator circuit is below a specified value for speci-
fied time.
DTC B1043 and B1047 : 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is below a specified value for
specified time.
DTC B1044 and B1048 : 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is above a specified value for
specified time.

TABLE TEST DESCRIPTION

DTC B1041, B1042, B1043, B1044, B1045, B1046, B1047 and B1048 : 
STEP 1 : Check whether malfunction is in seat belt pretensioner.
STEP 2 : Check seat belt pretensioner initiator circuit in air bag harness included in floor harness.

DIAGNOSTIC FLOW TABLE

DTC B1041 : DRIVER PRETENSIONER INITIATOR CIRCUIT RESISTANCE HIGH
DTC B1045 : PASSENGER PRETENSIONER INITIATOR CIRCUIT RESISTANCE HIGH

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar lower garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor (“L45” or “L46”).

2) Check proper connection to applicable 
seat belt pretensioner at terminals in “L45” 
or “L46” connector.

3) If OK then connect special tools (B) and 
(C) to seat belt pretensioner connector 
(“L45” or “L46”).

With ignition switch ON, is DTC B1041 or 
B1045 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 10).

2 1) With ignition switch OFF, disconnect SDM 
connector “L47”.

2) Check proper connection to SDM at termi-
nals “L47-11” and “L47-12” or “L47-6” and 
“L47-5”.

3) If OK then measure resistance between 
“L47-11” and “L47-12” terminals or “L47-
6” and “L47-5” terminals with connected 
special tools (A), (B) and (C) to applicable 
seat belt pretensioner connector (“L45” or 
“L46”).

Is resistance 4.5 Ω or less?

Substitute a known-
good SDM and recheck.

DTC B1041 : 
Repair high resistance or 
open in “GRN/ORN” or 
“GRN/YEL” wire circuit.
DTC B1045 : 
Repair high resistance or 
open in “BLU/YEL” or “BLU/
ORN” wire circuit.
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Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

DTC B1042 : DRIVER PRETENSIONER INITIATOR CIRCUIT RESISTANCE LOW
DTC B1046 : PASSENGER PRETENSIONER INITIATOR CIRCUIT RESISTANCE LOW

[A]: Fig. for STEP 1 and 2 [C]: For DTC B1041

[B]: Fig. for STEP 2 [D]: For DTC B1045

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector 
(“L45” or “L46”).

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “L45” or 
“L46” connector.

3) If OK then connect special tools (B) and (C) 
to seat belt pretensioner connector (“L45” or 
“L46”).

With ignition switch ON, is DTC B1042 or 
B1046 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 
10).
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Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

2 1) With ignition switch OFF, disconnect SDM 
connector “L47”.

2) Check proper connection to SDM at termi-
nals “L47-11” and “L47-12” or “L47-6” and 
“L47-5”.

3) If OK then measure resistance between 
“L47-11” and “L47-12” terminals or “L47-06” 
and “L47-05” terminals with connected spe-
cial tools (A), (B) and (C) to applicable seat 
belt pretensioner connector (“L45” or “L46”).

Is resistance 1.4 Ω or more?

Substitute a known-good 
SDM and recheck.

DTC B1042 : 
Repair short from “GRN/
ORN” wire circuit to 
“GRN/YEL” wire circuit or 
from “GRN/ORN” or 
“GRN/YEL” wire circuit to 
other wire circuit.
DTC B1046 : 
Repair short from “BLU/
YEL” wire circuit to “BLU/
ORN” wire circuit or from 
“BLU/YEL” or “BLU/ORN” 
wire circuit to other wire 
circuit.

Step Action Yes No

[A]: Fig. for STEP 1 and 2 [C]: For DTC B1042

[B]: Fig. for STEP 2 [D]: For DTC B1046

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1043 : DRIVER PRETENSIONER INITIATOR CIRCUIT SHORT TO GROUND
DTC B1047 : PASSENGER PRETENSIONER INITIATOR CIRCUIT SHORT TO GROUND

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector 
(“L45” or “L46”).

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “L45” or 
“L46” connector.

3) If OK then connect special tools (B) and (C) 
to seat belt pretensioner connector (“L45” or 
“L46”).

With ignition switch ON, is DTC B1043 or 
B1047 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt pretensioner 
(Refer to Section 10).

2 1) With ignition switch OFF, disconnect special 
tools (B) and (C) from “L45” or “L46” con-
nector and SDM connector “L47” from SDM 
respectively.

2) Measure resistance between “L47-11” or 
“L47-6” and body ground.

Is resistance 1 MΩ or more?

Substitute a 
known-good SDM 
and recheck.

DTC B1043 : 
Repair short “GRN/YEL” or “GRN/
ORN” wire circuit to ground.
DTC B1047 : 
Repair short from “BLU/YEL” or 
“BLU/ORN” wire circuit to ground.

[A]: Fig. for STEP 1 and 2 [C]: For DTC B1043

[B]: Fig. for STEP 2 [D]: For DTC B1047

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1044 : DRIVER PRETENSIONER INITIATOR CIRCUIT TO POWER CIRCUIT
DTC B1048 : PASSENGER PRETENSIONER INITIATOR CIRCUIT TO POWER CIRCUIT

Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar inner garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor (“L45” or “L46”).

2) Check proper connection to applicable 
seat belt pretensioner at terminals in “L45” 
or “L46” connector.

3) If OK then connect special tools (B) and 
(C) to seat belt pretensioner (“L45” or 
“L46”).

With ignition switch ON, is DTC B1044 or 
B1048 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to Section 10).

2 1) With ignition switch OFF, disconnect spe-
cial tools (B) and (C) from “L45” or “L46” 
connector and SDM connector “L47” from 
SDM respectively.

2) Measure voltage from “L47-12” or “L47-5” 
terminal to body ground.

With ignition switch ON, is voltage 1 V or 
less?

Substitute a known-
good SDM and recheck.

DTC B1044 : 
Repair short “GRN/ORN” or 
“GRN/YEL” wire circuit to 
power circuit.
DTC B1048 : 
Repair short from “BLU/YEL” 
or “BLU/ORN” wire circuit to 
power circuit.

[A]: Fig. for STEP 1 and 2 [C]: For DTC B1044

[B]: Fig. for STEP 2 [D]: For DTC B1048

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “DTC Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1051 – Frontal Crash Detected (System Activation Command Output-
ted)

DTC WILL SET WHEN

The SDM detects a frontal crash of sufficient force to warrant activation of the air bag system. (SDM outputs a
deployment command.)

TABLE TEST DESCRIPTION

STEP 1 : Check that DTC B1051 has been set although air bag has not been deployed.
STEP 2 : Check that DTC has been set due to failure of SDM.

CAUTION:

Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow
table.

NOTE:

Before executing items in this table, be sure to perform “Air Bag Diagnostic System Check”.

Step Action Yes No
1 1) Ignition switch OFF.

Has air bag (inflator) module deployed?
Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
after an Accident” in this 
section.

Go to step 2.

2 1) Inspect front of vehicle and undercarriage 
for signs of impact.

Are there signs of impact?

Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
after an Accident” in this 
section.

Substitute a known-good 
SDM and recheck.

NOTE:

Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1071 – Internal SDM Fault
DTC WILL SET WHEN

An internal SDM fault is detected by SDM.

1) Ignition switch OFF.
2) Replace SDM according to Removal and Installation procedure in this section.
3) Repeat “Air Bag Diagnostic System Check”.

DTC B1013 – System Specifications Different from SDM Specifications
DTC WILL SET WHEN

Specifications of the air bag system differ from those of SDM.

1) Ignition switch OFF.
2) Replace SDM according to Removal and Installation procedure in this section.
3) Repeat “Air Bag Diagnostic System Check”.

CAUTION:

Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to the fol-
lowing diagnostic procedures.

NOTE:

DTC B1071 can never be cleared once it has been set.

CAUTION:

Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to the fol-
lowing diagnostic procedures.
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On-Vehicle Service
Service Precautions
Service and diagnosis

WARNING/CAUTION labels are attached on each part of air bag system components (SDM, air bag (inflator)
modules and seat belt pretensioners). Be sure to follow the instructions.

• Many of service procedures require disconnection of “AIR BAG” fuse and air bag (inflator) module(s) (driver
and passenger) from initiator circuit to avoid an accidental deployment.

• Do not apply power to the air bag system unless all components are connected or a diagnostic chart
requests it, as this will set a diagnostic trouble code (DTC).

• The “Air Bag Diagnostic System Check” must be the starting point of any air bag diagnostics. The “Air Bag
Diagnostic System Check” will verify proper “AIR BAG” warning lamp operation and will lead you to the cor-
rect table to diagnose any air bag malfunctions. Bypassing these procedures may result in extended diag-
nostic time, incorrect diagnosis, and incorrect parts replacements.

• Never use air bag component parts from another vehicle.
• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking pro-

cess), remove the air bag system components beforehand to avoid component damage or unintended sys-
tem activation.

• When handling the air bag (inflator) modules (driver and passenger), seat belt pretensioners (driver and
passenger) or SDM, be careful not to drop it or apply an impact to it. If an excessive impact was applied
(e.g., SDM is dropped, air bag (inflator) module is dropped from a height of 90 cm (3 ft) or more, seat belt
pretensioner (retractor assembly) is dropped from a height of 30 cm (1 ft) or more), never attempt disassem-
bly or repair but replace it with a new one.

• When using electric welding, be sure to disconnect air bag (inflator) module connectors (driver and passen-
ger) and seat belt pretensioner connectors (driver and passenger) respectively.

• When applying paint around the air bag system related parts, use care so that the harness or connector will
not be exposed to the paint mist.

• Never expose air bag system component parts directly to hot air (drying or baking the vehicle after painting)
or flames.

WARNING:

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, dashboard or any other on or around air bag system compo-
nents. Modifications can adversely affect air bag system performance and lead to injury.

• Failure to follow procedures could result in possible air bag system activation, personal injury or
unneeded air bag system repairs.

WARNING:

When performing service on or around air bag system components or air bag wiring in floor harness,
follow the procedures listed in the following pages to temporarily disable the air bag system.
Failure to follow procedures could result in possible air bag system activation, personal injury or
unneeded air bag system repairs.
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Disabling air bag system

1) Turn steering wheel so that vehicle's wheels (front tires) and
pointing straight ahead.

2) Turn ignition switch to “LOCK” position and remove key.
3) Remove “AIR BAG” fuse (2) from fuse box (1).
4) Disconnect Yellow connector (3) of contact coil and combi-

nation switch assembly.
a) Release locking of lock slider.
b) After unlocked, disconnect connector.

5) Pull out glove box while pushing its stopper from both right
and left sides and disconnect Yellow connector (4) of pas-
senger air bag (inflator) module.

a) Release locking of lock slider.
b) After unlocked, disconnect connector.

Enabling air bag system

1) Turn ignition switch to “LOCK” position and remove key.
2) Connect Yellow connector (1) of contact coil and combina-

tion switch assembly, by pushing connector till click is heard
from it.

NOTE:

With “AIR BAG” fuse removed and ignition switch ON,
“AIR BAG” warning lamp will be ON.
This is normal operation and does not indicate a air bag
system malfunction.
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3) Connect Yellow connector (1) of passenger air bag (inflator)
module by pushing connector till click is heard from it.

4) Install glove box.
5) Install “AIR BAG” fuse to fuse box.
6) Turn ignition switch to ON position and verify that “AIR BAG”

warning lamp flashes 6 times and then turns OFF.
If it does not operate as described, perform “Air Bag Diag-
nostic System Check”.

Handling and storage

SDM

• Never attempt disassembly of SDM.
• When storing SDM, select a place where neither high tem-

perature nor high humidity is anticipated and oil, water and
dust are kept off.

• If SDM has been dropped, replace it with a new one.
• If installation part of SDM was damaged, repair that part

completely before reinstallation.
• All SDM and mounting bracket fasteners must be carefully

torqued and the arrow must be pointed toward the front of
the vehicle to ensure proper operation of the air bag system.

WARNING:

Never power up air bag system when SDM is not rigidly
attached to the vehicle. Otherwise, personal injury may
result.

CAUTION:

After detecting one time of such collision as to meet
deployment conditions, the SDM must not be used. Refer
to “Air Bag Diagnostic System Check” when checking
the SDM.
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LIVE (UNDEPLOYED) AIR BAG (INFLATOR) MODULES

Special care is necessary when handling and storing a live (unde-
ployed) air bag (inflator) modules.
The rapid gas generation produced during deployment of the air
bag could cause the air bag (inflator) module, or an object in front
of the air bag (inflator) module, to be thrown through the air in the
unlikely event of an accidental deployment.

• Never attempt disassembly of the air bag (inflator) modules.
• If any abnormality is found, be sure to replace it with new

one as an assembly.
• When an abnormality is noted as existing in the live (unde-

ployed) air bag (inflator) module, be sure to deploy it before
discarding it.

• When grease, cleaning agent, oil, water, etc., got on the air
bag (inflator) modules (driver and passenger), wipe it off
immediately with a dry cloth.

• If air bag (inflator) module was dropped from a height of 90
cm (3 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:

Never attempt to measure the resistance of the air bag
(inflator) modules (driver and passenger). It is very dan-
gerous as the electric current from the tester may deploy
the air bag.

WARNING:

• For handling and storage of a live air bag (inflator)
module, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• When carrying a live air bag (inflator) module, make
sure the bag opening is pointed away from you. In
case of an accidental deployment, the bag will then
deploy with minimal chance of injury. Never carry the
air bag (inflator) module by the wires or connector on
the underside of the module.

Otherwise, personal injury may result.
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LIVE (INACTIVATED) SEAT BELT PRETENSIONER

Special care is necessary when handling and storing a live (inac-
tivated) seat belt pretensioners.
Also, when the seat belt pretensioners activate, gas is generated
and the seat belt (1) is retracted into the retractor assembly (2)
quickly.
Note, therefore, that if they activate accidentally, the seat belt pre-
tensioners and other object(s) around them may be thrown
through the air.

• Never attempt to disassemble the seat belt pretensioners
(retractor assembly).

• If any abnormality is found, be sure to replace it with new
one as an assembly.

• When an abnormality is noted as existing in the live (inacti-
vated) seat belt pretensioner, be sure to activate it before
discarding it.

• When grease, cleaning agent oil, water, etc., got on the seat
belt pretensioners (retractor assembly), wipe it off immedi-
ately with a dry cloth.

• If seat belt pretensioner was dropped from a height of 30 cm
(1 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:

When placing a live air bag (inflator) module on bench or
other surface, always face the bag up, away from the sur-
face. As the live passenger air bag (inflator) module must
be placed with its bag (trim cover) facing up, place it on
the workbench with a slit (1) or use the workbench vise
(2) to hold it securely at its lower mounting bracket (3).
It is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules.
This is necessary so that a free space is provided to
allow the air bag to expand in the unlikely event of acci-
dental deployment.
Otherwise, personal injury may result.

1

2

3

WARNING:

Never attempt to measure the resistance of the seat belt
pretensioners. It is very dangerous as the electric current
from the tester may activate pretensioner.
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DEPLOYED AIR BAG (INFLATOR) MODULE AND ACTI-
VATED SEAT BELT PRETENSIONER

Refer to the procedure described under “Deployed Air Bag (Infla-
tor) Module and Activated Seat Belt Pretensioner Disposal” in this
section.

WARNING:

• For handling and storage of a live seat belt preten-
sioner, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by the wire or
connector of the pretensioner.

• When placing a live seat belt pretensioner on the work-
bench or other surface, be sure not to lay it with its
exhaust hole (1) provided side facing down. It is also
prohibited to put something on its face with an exhaust
hole (1) or to put a seat belt pretensioner on top of
another.

Otherwise, personal injury may result.

WARNING:

• The air bag (inflator) module and seat belt pretensioner
immediately after deployment/activation is very hot.
Wait for at least 30 minutes to cool it off before pro-
ceeding the work.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and to activate seat belt pretensioner.

• After an air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction. As with many service
procedures, gloves and safety glasses should be
worn.

• Wash your hands with mild soap and water after com-
pleting the work.
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AIR BAG WIRE HARNESS AND CONNECTOR IN FLOOR 
HARNESS

Air bag wire harness is included in floor harness. The part of cou-
pler side wire harness can be identified easily as it is covered with
a yellow protection tube and it has yellow connectors. Be very
careful when handling it.

• When an open in air bag wire harness included in floor har-
ness (1), damaged wire harness, connector or terminal is
found, replace wire harness, connectors and terminals as an
assembly.

• When installing it, be careful so that the air bag wire harness
included in floor harness (1) is not caught or does not inter-
fere with other parts.

• Make sure all air bag system grounding points (2) are clean
and grounds are securely fastened for optimum metal-to-
metal contact. Poor grounding can cause intermittent prob-
lems that are difficult to diagnose.

DISPOSAL

Do not dispose of the live (undeployed) air bag (inflator) modules
and the live (inactivated) seat belt pretensioners. When disposal
is necessary, be sure to deploy/activate the air bag and seat belt
pretensioner according to deployment/activation procedure
described in “Air Bag (Inflator) Module and Seat Belt Pretensioner
Disposal”.

2

1

WARNING:

Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which could
cause personal injury. Undeployed air bag (inflator) mod-
ule and inactivated seat belt pretensioner must not be
disposed of through normal refuse channels.
The undeployed air bag (inflator) module and inactivated
seat belt pretensioner contain substances that can cause
severe illness or personal injury if the sealed container is
damaged during disposal.
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Repairs and Inspections Required after an Accident

Accident with Deployment/Activation – Com-
ponent Replacement
The following components must be replaced.

• Driver and passenger air bag (inflator) modules
• Driver and passenger seat belt pretensioners
• SDM

Accident with or without Deployment/Activa-
tion – Component Inspections

Certain air bag system components must be inspected after any
crash, whether the air bag system activated or not.
Those components are :

• Steering column (1) and shaft joints
– Check for length, damage and bend according to “Checking

Steering Column for Accident Damage” in Section 3C.
If any faulty condition is found in above checks, replace faulty
part.

• Steering column bracket (2) and capsules (3)
– Check for damage and bent.

If any faulty condition is found in above checks, replace faulty
part.

CAUTION:

• All air bag system components, including the electrical harness (component mounting points),
must be inspected after an accident. If any components are damaged or bent, they must be
replaced even if air bag system activation did not occur.

• Never use air bag system parts from another vehicle.
• Do not attempt to service the parts below. Service of these parts is by replacement only.

– Driver/Passenger air bag (inflator) module, Driver/Passenger seat belt pretensioner
– SDM
– Contact coil and combination switch assembly
– Air bag wire harness in floor wire harness

• Proper operation of the air bag system requires that any repairs to the vehicle structure return it to
its original production configuration.

CAUTION:

After detecting one time of such collision as to meet deployment conditions, the SDM must not be
used. Refer to “Air Bag Diagnostic System Check” when checking the SDM.
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• Steering wheel and driver air bag (inflator) module
– Check for damage or air bag (inflator) module fitness.
– Check trim cover (pad surface) for cracks.
– Check wire harness and connector for damage or tight-

ness.
If any faulty condition is found in above checks, replace faulty
part.

• Contact coil and combination switch assembly
– Check wire harness and connectors for damage or tight-

ness.
– Check contact coil case for damage.

If any faulty condition is found in above checks, replace.

• SDM and SDM plate
– Check for external damage such as deformation, scratch,

crack, peeled paint, etc.
– Check that SDM cannot be installed properly due to a

cause in itself. (There is a gap between SDM and SDM
plate, or it cannot be fixed securely.)

– Check that connector or lead wire of SDM has a scorching,
melting or damage.

– Check that connector is connected securely or locked.
– Check SDM connector and terminals for tightness.
– Check SDM sets a diagnostic trouble code (Refer to “DTC

CHECK” in this section.) and the diagnostic table leads to a
malfunctioning SDM.

If any faulty condition is found in above checks, replace.

• Instrument panel member and reinforcement
– Check for any distortion, bending, cracking or other dam-

age.
If any faulty condition is found in above checks, replace.

• Passenger air bag (inflator) module
– Check for dents, cracks, damage or fitness.
– Check trim cover for cracks or deformities.
– Check harness and connector for damage or tightness.

If any faulty condition is found in above checks, replace.
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• Air bag wire harness in floor harness and connections
– Check for damages, deformities or poor connections.

(Refer to “Intermittents and Poor Connections” in this sec-
tion.)

– Check wire harness clamps for tightness.
If any faulty condition is found, correct or replace.

• Seat belt pretensioner
– Check for dents, cracks, damage or fitness
– Check harness and connector for damage or tightness.

If any faulty condition is found in above checks, replace.

• Seat belts and mounting points
– Refer to “Front Seat Belt” in Section 10.

• “AIR BAG” warning lamp
– After vehicle is completely repaired, perform “Air Bag Diag-

nostic System Check” in this section.
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SDM

REMOVAL

1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “Disabling Air Bag System”

of “Service Precautions” in this section.
3) Remove center console boxes (1) by removing screws and

clips.
4) Disconnect SDM connector (2) from SDM (3).
5) Remove SDM (3) (with SDM plate (5)) as an assembly from

vehicle.

WARNING:

During service procedures, be very careful when han-
dling a Sensing and Diagnostic Module (SDM).
Be sure to read “Service Precautions” in this section
before starting to work and observe every precaution
during work. Neglecting them may result in personal
injury or inactivation of the air bag system when neces-
sary.

CAUTION:

Do not separate SDM (3) and SDM plate (5).
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INSPECTION

• Check SDM (3) and SDM plate (5) for dents, cracks or defor-
mation.

• Check SDM connector (2) for damage, cracks or lock mech-
anism.

• Check SDM terminal for bent, corrosion or rust.
If any faulty condition is found in above checks, replace.

INSTALLATION

For installation, reverse removal procedure, nothing following
points.

• Ensure that arrow (4) on the SDM (3) is pointing toward the
front of the vehicle.

• Tighten SDM bolts to specified torque.

Tightening torque
SDM mounting bolt (a) : 6 N·m (0.6 kg-m, 4.5 lb-ft)

• Connect SDM connector (2) to SDM (3) securely.
• Enable air bag system. Refer to “Enabling Air Bag System”

in this section.

CAUTION:

• Do not connect a tester whatever type it may be.
• Never repair or disassemble SDM (3).
• If SDM has been dropped, or if there are cracks, dents

or other defects in the case or plate, replace it with a
new one.
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PASSENGER AIR BAG (INFLATOR) MODULE

REMOVAL

1) Disconnect negative cable at battery.
2) Open glove box (1), then while pressing glove box stopper,

pull out glove box (1) from instrument panel (4) and then
remove glove box clip (2) and glove box (1) from instrument
panel (4).

3) Disable air bag system. Refer to “Disabling Air Bag System”
in this section.

4) Remove passenger air bag (inflator) module (3) attaching
bolts (5) and passenger air bag (inflator) module (3) from
vehicle.

INSPECTION

Check air bag (inflator) module appearance visually for following
symptoms and if any one of them is applicable, replace with a
new one.

• Air bag has deployed.
• There is a crack in trim cover (pad surface).
• Wire harness or connector is damaged.
• Air bag (inflator) module is damaged or a strong impact was

applied to it.

WARNING:

• Never attempt to disassemble or repair the passenger air bag (inflator) module. If any abnormality is
found, be sure to replace it with new one as an assembly.

• Be sure to read “Service Precautions” in this section before starting to work and observe every pre-
caution during work. Neglecting them may result in personal injury or undeployment of the air bag
when necessary.

1
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Pull

Push

3

4

5

WARNING:

Never measure resistance of passenger air bag (inflator)
module or disassemble it. Otherwise personal injury may
result.

CAUTION:

If air bag (Inflator) module was dropped from a height or
90 cm (3 ft) or more, it should be replaced.
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INSTALLATION

1) Install passenger air bag (inflator) module (1) to instrument
panel (2).

2) Tighten passenger air bag (inflator) module attaching bolts
to specified torque.

Tightening torque
Passenger air bag (inflator) module mounting bolt 
(a) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

3) Connect negative cable to battery.
4) Enable air bag system. Refer to “Enabling Air Bag System”

in this section.

Driver Air Bag (Inflator) Module
Refer to “Driver Air Bag (Inflator) Module” in Section 3C for
removal, inspection and installation.

Contact Coil and Combination Switch Assem-
bly
Refer to “Contact Coil and Combination Switch Assembly” in Sec-
tion 3C for removal, inspection and installation.

Seat Belt Pretensioner
Refer to “Front Seat Belt” in Section 10 for removal, inspection
and installation.

1

2

(a)



AIR BAG SYSTEM 10B-59
Air Bag (Inflator) Module and Seat Belt Pretensioner Disposal

Air bag (inflator) module/seat belt pretensioner can be deployed/activated inside or outside of vehicle. Deploy-
ment/Activation method used depends upon final disposition of vehicle. Review the following instructions in
order to determine which will work best in a given situation.

Deployment/Activation Outside of Vehicle : 
When you intend to return the vehicle to service, deploy the air bag (inflator) module(s) or activate seat belt pre-
tensioner(s) outside of the vehicle.

Deployment/Activation Inside of Vehicle : 
When the vehicle will be destroyed, or salvaged for component parts, deploy the air bag modules and/or acti-
vate seat belt pretensioners installed on vehicle.

WARNING:

Failure to follow proper air bag (inflator) module and seat belt pretensioner disposal procedures can
result in air bag deployment and pretensioner activation which may cause personal injury. 
Do not dispose of live (undeployed) air bag (inflator) modules and seat belt pretensioners. Because
undeployed air bag (inflator) module/inactivated seat belt pretensioner must not be disposed of
through normal refuse channels. 
Undeployed air bag (inflator) module and inactivated seat belt pretensioner contain substances that
can cause severe illness or personal injury if sealed container is damaged during disposal.

WARNING:

The following precautions must be observed for this work. Failure to observe any of them may result
in personal injury.
• Procedure should be followed strictly as described here.
• Be sure to read “Service Precautions” beforehand.
• To avoid accidental deployment/activation, this work should be performed by no more than one per-

son.
• Since smoke is produced when air bag (inflator) module is deployed and pretensioner is activated,

select well-ventilated area.
• Air bag (inflator) module and seat belt pretensioner will immediately deploy/activate when 12 volts

vehicle battery is connected to it. Wear safety glasses throughout this entire deployment/activation
and disposal procedure.

• Wear suitable ear protection when deploying air bag (inflator) module/activating seat belt preten-
sioner. Also, advise those who are in area close to deployment/activation site to wear suitable ear
protection.

• Do not deploy/activate two or more air bag system components (air bag (inflator) modules and seat
belt pretensioners) at the same time.

• Never connect deployment harness to any 12 volts vehicle battery before connecting deployment
harness to air bag (inflator) module and seat belt pretensioner. Deployment harness shall remain
shorted and not be connected to 12 volts vehicle battery till you are ready to deploy air bag (inflator)
module or activate seat belt pretensioner.
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Deployment/Activation Outside of Vehicle
When you intend to return the vehicle to service, deploy the air
bag (inflator) module(s) or activate seat belt pretensioner(s) out-
side of the vehicle.

1) Turn ignition switch to “LOCK” position and remove key.
2) Wear safety glasses during this deployment/activation pro-

cedure.
3) Check that there is no open, short or damage in special tools

(deployment harness (A) and adapter cable (B)). If any faulty
is found, do not use it and be sure to use new deployment
harness (A).

Special tool
(A) : 09932-75031
(B) : 09932-78332

4) Short two deployment harness leads (1) together by fully
seating one banana plug into the other.

5) Remove air bag (inflator) module(s) or seat belt preten-
sioner(s) from vehicle referring to Section 3C, 10 and/or 10B.

NOTE:

If faulty of seat belt pretensioner connector of adapter
cable (B) is found, replace it to spare connector (special
tool).

WARNING:

Deployment harness (A) shall remain shorted and not be
connected to 12 volts vehicle battery till you are ready to
deploy air bag module or activate seat belt pretensioner.

(B)

WARNING:

• For handing and storage of live air bag (inflator) mod-
ule, select place where ambient temperature below
65°C (150°F), without high humidity and away from
electric noise.

• Always carry live air bag (inflator) module with trim
cover away from you.

• When storing live air bag (inflator) module or when
leaving live air bag (inflator) module unattended on
bench or other surface, always face trim cover up and
away from surface. This is necessary so that free
space is provided to allow air bag (inflator) module to
expand in the unlikely event of accidental deployment.

Failure to follow procedures may result in personal injury.
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6) Set air bag (inflator) module or seat belt pretensioner as fol-
lows.

a) For driver air bag (inflator) module
i) Clear space (3) on ground about 185 cm (6 ft) in diameter

where driver air bag (inflator) module (1) for deployment.
Paved, outdoor location where there is no activity is pre-
ferred. If outdoor location is not available, space on shop
floor where there is no activity and provide sufficient venti-
lation. Ensure no loose or flammable objects are within
deployment area.

ii) Place driver air bag (inflator) module (1) with its vinyl trim
cover facing up (2) on ground in step i).

WARNING:

• For handing and storage of a live seat belt preten-
sioner, select a place where the ambient temperature
below 65°°°°C (150°°°°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by the wire or
connector of the pretensioner.

• When placing a live seat belt pretensioner on the work-
bench or other surface, be sure not to lay it with its
exhaust hole (1) provided side facing down. It is also
prohibited to put something on its face with an exhaust
hole (1) or to put a seat belt pretensioner on top of
another.

Otherwise, personal injury may result.
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b) For passenger air bag (inflator) module
i) Clear space (3) on ground about 185 cm (6 ft) in diameter

where passenger air bag (inflator) module (1) for deploy-
ment. Paved, outdoor location where there is no activity is
preferred. If outdoor location is not available, space on
shop floor where there is no activity and provide sufficient
ventilation. Ensure no loose or flammable objects are
within deployment area.

ii) Place deployment fixture (A) on ground in step i).

Special tool
(A) : 09932-75041

iii) Fill plastic reservoir in deployment fixture (A) with water or
sand. This is necessary to provide sufficient stabilization
of fixture during deployment.

iv) Attach passenger air bag (inflator) module (1) in deploy-
ment fixture (A) securely using mounting attachment,
hold-down bolts & nuts and M8 bolts & nuts (2).

c) For seat belt pretensioner
i) Cut webbing (1) at tongue plate stopper (3) of seat belt

pretensioner (2) side as shown.

ii) Remove tongue plate (4) and shoulder anchor (5) from
webbing.

CAUTION:

Be sure to use M8 size and 7T strength bolt for fixing
passenger air bag (inflator) module (1) to deployment fix-
ture (A).

NOTE:

Hold seat belt pretensioner (2) vertically in the same con-
dition as it is installed. Otherwise, webbing can’t be
pulled out.
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iii) Tie webbing (1) tightly at 10 cm (3.9 in.) from cutting edge
as shown.

iv) Tie seat belt pretensioner (2) with wire harness (3) to
wheel-installed tire (4) as shown.

Wire harness specification:

Stripped wire harness section 1.25 mm2 (0.0019 in.2) or 
more (Stripped wire harness diameter 1.25 mm (0.05 in.) 
or more)

v) Clear space (5) on ground about 185 cm (6 ft) in diameter
where seat belt pretensioner (2) is to be activated. Paved,
outdoor location where there is no activity is preferred. If
outdoor location is not available, space on shop floor
where there is no activity and provide sufficient ventilation.
Ensure no loose or flammable objects are within activation
area.

vi) Place wheel-installed tire (4) with seat belt pretensioner
(2) on ground in step v).

NOTE:

Wind wire harness (3) around at least 3 times.

10 cm (3.9 in.)
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7) Stretch deployment harness (A) from air bag (inflator) mod-
ule or seat belt pretensioner to its full length 10 m (33 ft).

Special tool
(A): 09932-75031

8) Place 12 volts vehicle battery (1) near shorted end of deploy-
ment harness (A).

9) Verify that area around air bag (inflator) module or seat belt
pretensioner is clear of all people and loose or flammable
objects.

10) Connect adapter cable (B) as follows.

Special tool
(B): 09932-78332

a) For driver air bag (inflator) module
Verify that driver air bag (inflator) module is resting with its
vinyl trim cover facing up, and connect adapter cable (B) to
driver air bag (inflator) module.

b) For passenger air bag (inflator) module
Verify that passenger air bag (inflator) module is firmly and
properly secured on deployment fixture (special tool), and
connect adapter cable (B) to passenger air bag (inflator)
module.

c) For seat belt pretensioner
i) Connect adapter cable (B) to seat belt pretensioner.
ii) Pile 2 wheel-installed tires (2) on top of tire with seat belt

pretensioner (3), and tie them with wire harness (4) as
shown.

Wire harness specification:

Stripped wire harness section 1.25 mm2 (0.0019 in.2) or 
more (Stripped wire harness diameter 1.25 mm (0.05 in.) 
or more)

iii) Drape blanket (5) over those tires.
11) Connect adapter cable (B) to deployment harness (A) con-

nector and lock connectors with lock slider.

NOTE:

Wind wire harness around at least 2 times.

[A]: For driver air bag (inflator) module

[B]: For passenger air bag (inflator) module

[C]: For seat belt pretensioner

C

5

(B)

(A)

1

2

3 4
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12) Notify all people in immediate area that you intend to deploy/
activate air bag (inflator) module or seat belt pretensioner.

.

13) Separate two banana plugs (1) on deployment harness.
14) Connect deployment harness to 12 volts vehicle battery (2).

This will immediately deploy or activate air bag (inflator)
module or seat belt pretensioner.

15) Disconnect deployment harness from 12 volts vehicle bat-
tery (2) and short two deployment harness leads together by
fully seating one banana plug into the other.

NOTE:

• When air bag (inflator) module deploys and seat belt
pretensioner activates, rapid gas expansion will create
substantial report. Wear suitable ear protection. Notify
all people in immediate area that you intend to deploy
air bag (inflator) module or activate seat belt preten-
sioner and suitable ear protection should be worn.

• When driver air bag (inflator) module deploys, driver
air bag (inflator) module may jump about 30 cm (1 ft)
vertically. This is normal reaction to force of rapid gas
expansion inside of drive air bag (inflator) module.

• After air bag (inflator) module has been deployed, sur-
face of air bag (inflator) may contain powdery residue.
This powder consists primarily of cornstarch (used to
lubricate bag (inflator) as it inflates) and byproducts of
chemical reaction.

WARNING:

• Do not place deployed air bag (inflator) module and
activated seat belt pretensioner near any flammable
objects.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner.

• Wait for about 30 minutes before touching any metal
surface of air bag (inflater) module or seat belt preten-
sioner module. Disregarding these precautions may
cause fire or personal injury.

Failure to follow procedures may result in fire or personal
injury.
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16) In the unlikely event that air bag (inflator) module or seat belt
pretensioner did not deploy/activate after following these
procedures, proceed immediately with Step 23) through 26).
If air bag (inflator) module or seat belt pretensioner did
deploy or activate, proceed with Steps 18) through 22).

17) Put on pair of shop gloves to protect your hands from possi-
ble irritation and heat when handling deployed air bag (infla-
tor) module or activated seat belt pretensioner.

18) Disconnect adapter cable (special tool) from air bag (inflator)
module or seat belt pretensioner as soon as possible. This
will prevent adapter cable (special tool) from damage due to
possible contact with hot air bag (inflator) module or hot seat
belt pretensioner.

19) Check adapter cable connector as follows.
Adapter cable connector (special tool) are designed to be
reused. However they should be inspected for damage after
deployment and replace new adapter cable (special tool) if
necessary.

20) Dispose of deployed air bag (inflator) module (1) or activated
seat belt pretensioner (2) through normal refuse channels
after it has cooled for at least 30 minutes and tightly seal air
bag (inflator) module (1) or seat belt pretensioner (2) in
strong vinyl bag. (Refer to “Deployed Air Bag (Inflator) Mod-
ule and Activated Seat Belt Pretensioner Disposal” in detail.)

21) Wash your hands with mild soap and water afterward.

22) Ensure that deployment harness has been disconnected
from 12 volts vehicle battery and that its two banana plugs
have been shorted together by fully seating one banana plug
into the other.

23) Disconnect deployment harness and adapter cable from air
bag (inflator) module or seat belt pretensioner.

24) Temporarily store undeployed air bag (inflator) module or
unactivated seat belt pretensioner referring to “Service Pre-
cautions” for details.

25) Contact your local distributor for further assistance.

NOTE:

Remaining steps are to be followed in the unlikely event
that air bag (inflator) module did not deploy or seat belt
pretensioner did not activate.



AIR BAG SYSTEM 10B-67
Deployment/Activation Inside Vehicle

When the vehicle will be destroyed, or salvaged for component
parts, deploy the air bag modules and/or activate seat belt preten-
sioners installed on vehicle.

1) Turn ignition switch to “LOCK” position, remove key and put
on safety glasses.

2) Remove all loose objects from front seats and instrument
panel.

3) Disconnect air bag (inflator) module or seat belt pretensioner
connector as follows.

a) For driver air bag (inflator) module
Disconnect contact coil connector (1) located near base of
steering column.

b) For passenger air bag (inflator) module
Remove glove box from instrument panel and disconnect
passenger air bag (inflator) module connector (2).

c) For seat belt pretensioner
Remove both side (driver and passenger side) center pillar
lower trims and disconnect seat belt pretensioner connec-
tors (3).

4) Confirm that each air bag (inflator) module and/or seat belt
pretensioner is securely mounted.

[A]: Driver air bag (inflator) module

[B]: Passenger air bag (inflator) module

[C]: Seat belt pretensioner
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5) Check that there is no open, short or damage in special tools
(deployment harness (A) and adapter cable (B)). If any faulty
condition is found, do not use it and be sure to use new
deployment harness (A) and/or adapter cable (B). And con-
nect adapter cable (B) to deployment harness (A) and lock
connectors with lock slider (2).

Special tool
(A) : 09932-75031
(B) : 09932-78332

6) Short two deployment harness leads (1) together by fully
seating one banana plug into the other.

7) Connect adapter cable (B) in series with deployment har-
ness (A) to air bag (inflator) module or seat belt pretensioner
as follows.

a) For air bag (inflator) module
Connect adapter cable (B) in series with deployment har-
ness (A) and push adapter cable (B) connector to air bag
(inflator) module connector (driver, passenger or side of
driver and passenger) till click can be heard.

b) For seat belt pretensioner
Connect adapter cable (B) in series with deployment har-
ness (A) to seat belt pretensioner and lock connector with
lock part.

NOTE:

If faulty of seat belt pretensioner connector of adapter
cable (B) is found, replace it to spare connector (special
tool).

WARNING:

Deployment harness (A) shall remain shorted and not be
connected to 12 volts vehicle battery until you are ready
to deploy air bag (inflator) module or activate seat belt
pretensioner.

[A]: Driver air bag (inflator) module

[B]: Passenger air bag (inflator) module

[C]: Seat belt pretensioner
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8) Route deployment harness (1) out of vehicle.
9) Verify that inside of vehicle and area surrounding vehicle are

clear of all people and loose or flammable objects.
10) Stretch deployment harness (1) to its full length 10 m (33 ft).
11) Place 12 volts vehicle battery (2) near shorted end of deploy-

ment harness (1).
12) Completely cover windshield area and front door window

openings with drop cloth, a blanket or any similar item (3).
This reduces possibility of injury due to possible fragmenta-
tion of vehicle’s glass or interior.

13) Notify all people in immediate area that you intend to deploy
air bag (inflator) module or activate seat belt pretensioner.

.

10 m (33 ft)
1

2

3

NOTE:

• When air bag (inflator) module deploys or seat belt pre-
tensioner activates, rapid gas expansion will create
substantial report. Wear suitable ear protection. Notify
all people in immediate area that you intend to deploy
air bag (inflator) module or to activate seat belt preten-
sioner and suitable ear protection should be worn.

• After air bag (inflator) module has been deployed, sur-
face of air bag may contain powdery residue. This
powder consists primarily of cornstarch (used to lubri-
cate air bag (inflator) module as it inflates) and by-
products of chemical reaction.

WARNING:

• Do not place deployed air bag (inflator) module and
activated seat belt pretensioner near any flammable
objects.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner.

• Wait for about 30 minutes before touching any metal
surface of air bag (inflater) module or seat belt preten-
sioner module. Disregarding these precautions may
cause fire or personal injury.

Failure to follow procedures may result in fire or personal
injury.
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14) Separate two banana plugs (1) on deployment harness (2).
15) Connect deployment harness (2) to 12 volts vehicle battery

(3). This will immediately deploy or activate air bag (inflator)
module or seat belt pretensioner.

16) Disconnect deployment harness (2) from 12 volts vehicle
battery (3) and short two deployment harness leads together
by fully seating one banana plug into the other.

17) Repeat Step 3) through Step 16) to deploy/activate air bag
(inflator) modules and seat belt pretensioners which has not
been deployed/activated, if any.

18) After confirming that air bag (inflator) module and seat belt
pretensioner deployed and/or activated, proceed to Step 19)
through Step 23). In the unlikely event that air bag (inflator)
module did not deploy or seat belt pretensioner did not acti-
vate, proceed to Step 24) through Step 26).

19) Carefully remove drop cloth from vehicle and clean off any
fragments or discard it entirely.

20) Put on pair of shop gloves to protect your hands from possi-
ble irritation and heat when handling deployed air bag (infla-
tor) module and activated seat belt pretensioner.

21) Disconnect adapter cable (special tool) from air bag (inflator)
module or seat belt pretensioner as soon as possible. This
will prevent adapter cable (special tool) from damage due to
possible contact with hot air bag (inflator) module or hot seat
belt pretensioner.

22) Check adapter cable connector as follows.
Adapter cable connector (special tool) are designed to be
reused. However they should be inspected for damage after
deployment and replace new adapter cable (special tool) if
necessary.

23) Scrap the vehicle in the same manner as the vehicle without
air bag system.

24) Remove undeployed air bag (inflator) module(s) and/or inac-
tivated seat belt pretensioner(s) from vehicle. For driver air
bag (inflator) module, refer to Section 3C. For passenger air
bag (inflator) module, refer to “On-Vehicle Service” in this
section. For seat belt pretensioner, refer to Section 10.

25) Temporarily store undeployed air bag (inflator) module and/
or unactivated seat belt pretensioner referring to “Service
Precautions” for details.

26) Contact your local distributor for further assistance.

1

3

2

NOTE:

Remaining steps are to be followed in the unlikely event
that air bag (inflator) module did not deploy or seat belt
pretensioner did not activate.
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Deployed Air Bag (Inflator) Module and Acti-
vated Seat Belt Pretensioner Disposal

Deployed air bag (inflator) module and the activated seat belt pre-
tensioner can be disposed of through normal refuse channels just
like any other parts. For their disposal, however, following points
should be noted.

• The air bag (inflator) module and the seat belt pretensioner
immediately after deployment/activation is very hot. Wait for
30 minutes to cool it off before handling it.

• Never apply water, oil, etc. to deployed air bag (inflator)
module and the activated seat belt pretensioner to cool it off
and be careful so that water, oil etc. does not get on the
deployed air bag (inflator) module and the activated seat belt
pretensioner.

• After the air bag (inflator) module has been deployed, the
surface of the air bag may contain a powdery residue. This
powder consists primarily of cornstarch (used to lubricate the
bag as it inflates) and by-products of the chemical reaction.
As with many service procedures, you should wear gloves
and safety glasses.

• When disposing of the deployed air bag (inflator) module
and the activated seat belt pretensioner, be sure to seal it in
a vinyl bag.

• When air bag (inflator) module and seat belt pretensioner
have been deployed/activated inside the vehicle which is
going to be scrapped, leave them as installed to the vehicle.

• Be sure to wash your hands with mild soap and water after
handling it.

WARNING:

Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which may
cause personal injury. The undeployed air bag (inflator)
module and the inactivated seat belt pretensioner must
not be disposed of through normal refuse channels.
The undeployed air bag (inflator) module and the inacti-
vated seat belt pretensioner contains substances that
can cause severe illness or personal injury if the sealed
container is damaged during disposal.



10B-72 AIR BAG SYSTEM
Tightening Torque Specification

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
SDM mounting bolt 6 0.6 4.5
Passenger air bag (inflator) module bolt 23 2.3 16.5

09931-76011 09931-76030 09932-75010 09932-75031
Tech 1A kit (SUZUKI scan 
tool)
(See NOTE “A”.)

16/14 pin DLC cable for 
Tech 1A

Air bag driver/passenger 
load tool

Air bag deployment har-
ness

09932-75041 09932-76010 09932-78332 09932-78340
Passenger air bag (infla-
tor) module deployment 
fixture

Connector test adapter 
set (See NOTE “D”.)

Adapter cable Adapter cable

Mass storage cartridge for 
Tech 1A

Digital multimeter
(See NOTE “B” and 
WARNING.)

Tech 2 kit (SUZUKI scan 
tool)
(See NOTE “C”.)
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WARNING:

Be sure to use the specified digital multimeter. Otherwise, air bag (inflator) module deployment or per-
sonal injury may result.

NOTE:

• “A” : This kit includes the following items and substitutes for the Tech 2 kit.
1. Storage case, 2. Operator’s manual, 3. Tech 1A, 4. DLC cable, 5. Test lead/probe, 6. Power source
cable, 7. DLC cable adapter, 8. Self-test adapter

• “B” : Digital multimeter specification : Maximum test current is 10 mA or less at minimum range of
resistance measurement.

• “C” : This kit includes the following items and substitutes for the Tech 1A kit.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 6. DLC loopback
adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 10. RS232 loopback connector,
11. Storage case, 12. Power supply

• “D” : This set includes the following items.
1. Connector test adapter kit (09932-75020), 2. Connector test adapter & shorting bar release tool
(09932-76020)
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Foreword

Foreword
This manual contains SECTION 8A “Wiring Diagram” which is a part of the ELECTRICAL SYSTEM section of
the service manual.

Applicable model:

3 DOOR (Type 1 & 2) .............. (X)JSAFHW51S00100001(X)~
(X)JSAFHV51S00100001(X)~
HV51S-100001~

5 DOOR (Type 1 & 2) .............. (X)JSAFHY51S00100001(X)~
(X)JSAFHX51S00100001(X)~
(X)JSAFHY51S15100001(X)~
(X)JSAFHX51S15100001(X)~
(X)JSAFHX51S10100001(X)~
HX51S-100001~

3 DOOR / 5 DOOR (Type 3) .... (X)JSAFH 51S 100001(X)~
H 51S-100001~

All information, illustrations and specifications contained in this literature are based on the latest product infor-
mation available at the time of publication approval.The descriptions in this manual are based on standard or
base model specifications.Therefore, please note that the actual vehicle being serviced may differ from the
manual.SUZUKI MOTOR CORPORATION reserves the right to make changes at any time without notice.

Please note that this manual contains references to equipment that may not be marketed in all countries.

For inspection and service work, refer to the service manual(s) listed below.

Related Manual

© COPYRIGHT SUZUKI MOTOR CORPORATION 2002

VIN

NOTE:
This manual shows the circuits for all the possible variations in production specifications.However,
depending on the specifications of the vehicle you are handling, its wiring harness may not include
some of the circuits or wiring shown in this manual.

Manual Name Part Number
RG413 Service Manual 99500-80G01-01E
RG413 Supplementary Service Manual (for Type 3) 99501-80G00-01E



Vorwort

Vorwort
Dieses Handbuch enthält ABSCHNITT 8A “VERDRAHTUNGSSCHEMA“, der zum Abschnitt ELEKTRISCHE
ANLAGE des Werkstatt-Handbuchs gehört.

Zu verwenden für Modell:

3 DOOR (Typ 1 & 2) ................ (X)JSAFHW51S00100001(X)~
(X)JSAFHV51S00100001(X)~
HV51S-100001~

5 DOOR (Typ 1 & 2) ................ (X)JSAFHY51S00100001(X)~
(X)JSAFHY51S15100001(X)~
(X)JSAFHX51S15100001(X)~
(X)JSAFHX51S10100001(X)~
HX51S-100001~

3 DOOR / 5 DOOR (Typ 3) ...... (X)JSAFH 51S 100001(X)~
H 51S-100001~

Alle hier angebotenen Informationen, Abbildungen und Spezifikationen basieren auf den neuesten Daten, wie
sie zum Zeitpunkt der Drucklegung zur Verfügung standen. Die Erläuterungen der vorliegenden Anleitung
basieren auf den technischen Daten des Standardmodells oder Basismodells. Sie weichen daher zuweilen von
den tatsächlichen Gegebenheiten des zu wartenden Fahrzeugs ab. SUZUKI MOTOR CORPORATION behält
sich das Recht zu Veränderungen ohne Ankündigung vor.

Wir bitten zu beachten, daß diese Anleitung auch Informationen zu Ausrüstungen enthält, die eventuell nicht in
allen Ländern zur Fahrzeugausstattung gehören.

Angaben zur Überprüfung und Wartung finden Sie in den nachstehenden Handbüchern.

Handbücher zur weiteren Bezugnahme

© COPYRIGHT SUZUKI MOTOR CORPORATION 2002

VIN

ZUR BEACHTUNG:
Diese Anleitung zeigt die Schaltkreise für alle möglichen Variationen der technischen Produktionsda-
ten. Je nach Spezifikation des gewarteten Fahrzeugs kann es allerdings vorkommen, daß zur Verka-
belung nicht alle hier dargestellten Schaltkreise und Leitungen gehören.

Name des Handbuchs Einzelteilnummer
RG413 Wartungsanleidung 99500-80G01-01G
RG413 Ergänzende Wartungsanleitung (für Typ 3) 99501-80G00-01G



Avant-propos

Avant-propos
Ce manuel est la SECTION 8A “Schéma de câblage” qui fait partie de la section SYSTEME ELECTRIQUE du
manuel d’entretien.

Modèle concerné:

3 DOOR (Type 1 & 2) .............. (X)JSAFHW51S00100001(X)~
(X)JSAFHV51S00100001(X)~
HV51S-100001~

5 DOOR (Type 1 & 2) .............. (X)JSAFHY51S00100001(X)~
(X)JSAFHX51S00100001(X)~
(X)JSAFHY51S15100001(X)~
(X)JSAFHX51S15100001(X)~
(X)JSAFHX51S10100001(X)~
HX51S-100001~

3 DOOR / 5 DOOR (Type 3) .... (X)JSAFH 51S 100001(X)~
H 51S-100001~

Toutes les informations, illustrations et spécifications contenues par ces pages sont basées sur les données
produit les plus récentes disponibles au moment de la mise sous presse. Les descriptions faites dans ce
manuel sont basées sur les spécifications du modèle de série ou de base. Par conséquent, noter que le véhi-
cule soumis à entretien peut être différent du manuel. SUZUKI MOTOR CORPORATION se réserve le droit de
procéder sans préavis et à tout moment à des changements.

Noter que ce manuel contient des références à des équipements qui ne sont pas nécessairement commerciali-
sés dans tous les pays.

Pour les contrôles et les travaux d’entretien, voir le(s) manuel(s) d’entretien énumérés ci-dessous.

Manuel concerné

© COPYRIGHT SUZUKI MOTOR CORPORATION 2002

VIN

REMARQUE :
Ce manuel inclut les circuits pour toutes les variations possibles des spécifications de production.
Toutefois, selon les spécifications du véhicule soumis à entretien, son faisceau de câbles peut ne pas
inclure certains des circuits ou des câbles indiqués dans ce manuel.

Nom du manuel Numéro de pièce
Manuel d’entretien des RG413 99500-80G01-01F
Manuel d’entretien complémentaire des RG413 (pour Type 3) 99501-80G00-01F



Prólogo

Prólogo
Este manual contiene la SECCION 8A de “Diagrama del conexionado”, que es parte de la sección SISTEMA
ELECTRICO del manual de servicio.

Modelo aplicable

3 DOOR (Tipo 1 & 2)............... (X)JSAFHW51S00100001(X)~
(X)JSAFHV51S00100001(X)~
HV51S-100001~

5 DOOR (Tipo 1 & 2)............... (X)JSAFHY51S00100001(X)~
(X)JSAFHX51S00100001(X)~
(X)JSAFHY51S15100001(X)~
(X)JSAFHX51S15100001(X)~
(X)JSAFHX51S10100001(X)~
HX51S-100001~

3 DOOR / 5 DOOR (Tipo 3)..... (X)JSAFH 51S 100001(X)~
H 51S-100001~

Todas las informaciones, ilustraciones y especificaciones contenidas en este manual se basan en la última
información sobre el producto disponible en el momento de aprobarse la publicación. Las descripciones de este
manual se basan en las especificaciones estándar o el modelo básico, podría ocurrir que algunas ilustraciones
no correspondan con el vehículo sometido a servicio. SUZUKI MOTOR CORPORATION se reserva el derecho
de efectuar cambios en cualquier momento y sin previo aviso.

Noter que ce manuel contient des références à des équipements qui ne sont pas nécessairement commerciali-
sés dans tous les pays.

Para las tareas de inspección y mantenimiento, refiérase al manual(es) de servicio indicado abajo.

Manual relacionado

© COPYRIGHT SUZUKI MOTOR CORPORATION 2002

VIN

NOTA:
Este manual muestra los circuitos para todas las posibles variantes en las especificaciones de fabri-
cación. Sin embargo, dependiendo de las especificaciones del vehículo en cuestión, puede suceder
que su cableado preformado no incluya algunos circuitos o conexionados indicados en este manual.

Nombre del manual Número de pieza
Manual de servicio RG413 99500-80G01-01S
Manual de servicio suplementario RG413 (para Tipo 3) 99501-80G00-01S
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F-1 Radio / Encendedor de cigarrillos .... 8A-7-70
F-2 Pantalla de informacion multiple ...... 8A-7-71
F-3 Zumbador de aviso........................... 8A-7-72
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Precautions

• When disconnecting the battery terminals, be sure to (1) turn off the ignition switch and all other switches,(2)
disconnect the negative (-) terminal wire and then (3) disconnect the positive (+) terminal wire.Connect the
wires in the reverse order of disconnecting.

• When disconnecting the connectors, be sure to unlock the connector lock (if equipped) and then pull the
connector shells to detach them. Do not pull the wires.

• Connect the connectors by holding the connector shells. Make sure they are securely locked.
• Install the wiring harness securely without any slack.

• When installing parts, make sure the wiring harness is not interfered with or pinched by them.
• Avoid routing the wiring harness near or around a sharp corner or edge of the vehicle body or parts as much

as possible. If necessary, protect the wiring harness by winding tape or the like around on it.
• When replacing a fuse, make sure to use the specified capacity fuse. Using a fuse with a larger capacity can

cause damage to the electrical parts or a fire.

• Do not handle electrical/ electronic parts (computer, relay, etc.) roughly or drop them.
• Do not expose electrical/ electronic parts to high temperature (Approximately 80°C(176°F) or higher) or

water.

• Be sure to insert the tester probe into the wiring harness side of the connector for inspection.

Air bag/seat belt pretensioner Warnings

Service manual

EXAMPLE

CD

WARNING:

(For the vehicles with the Supplemental Restraint System (Air Bags) and/or the Seat Belt Pretensioner
System)
Service on or around the air bag system / Seat belt pretensioner system components or their wiring
must be performed only by an authorized SUZUKI dealer. Observe all the warnings in the service man-
ual and disable the systems before servicing on or around the components and the wiring of the sys-
tems. The service manual(s) is (are) mentioned in the FOREWORD of this manual. Failure to follow the
Warnings could result in unintended activation of the systems or could render the systems inopera-
tive. Either of these two conditions may result in severe injury.

CAUTION:

To prevent damage to the electrical/ electronic parts (especially computers or semi-conductors) or to
prevent fire.
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Vorsichtsmaßregeln

• Vor dem Abklemmen der Kabel von den Batteriepolen immer (1) den Zündschalter und alle anderen Schal-
ter ausschalten, (2) das Minuskabel (-) abziehen und dann (3) das Pluskabel (+) abziehen. Die Kabel sind
umgekehrt zur Reihenfolge des Abnehmens wieder anzuschließen.

• Beim Abklemmen der Stecker zuerst die Steckerverriegelung (falls vorhanden) entriegeln und dann durch
Erfassen der Stecker auseinanderziehen. Niemals an der Leitung selbst ziehen.

• Beim Anschließen wiederum die Steckerverriegelungen erfassen und zusammenschieben. Darauf achten,
daß sie eindeutig einrasten.

• Die Kabelbäume so befestigen, daß sie keinen Durchhang aufweisen.

• Achten Sie beim Montieren der Komponenten darauf, daß die Kabelbäume nicht davon behindert oder ein-
geklemmt werden.

• Um Schäden an den Kabelbäumen zu verhindern, sollten
• Beim Auswechseln von Sicherungen ist unbedingt immer eine Sicherung der vorgeschriebenen Kapazität

zu verwenden. Bei Einsatz einer Sicherung mit größer Kapazität könnte es zu Schäden an elektrischen Tei-
len oder gar zu einem Brand kommen.

• Beim Auswechseln der Sicherungen immer darauf achten, daß die Sicherung die vorgeschriebene Kapazi-
tät aufweist. Verwendung einer Sicherung mit größerer Kapazität könnte Schäden an der elektrischen
Anlage oder einen Brand verursachen.

• Elektrische Teile (Computer, Relais usw.) müssen grundsätzlich vorsichtig behandelt werden; nicht fallen
lassen.

• Elektrische und elektronische Komponenten dürfen keinen hohen Temperaturen (über 80°) oder Wasser
ausgesetzt werden.

• Bei Verwendung eines Leitungsprüfers ist der Prüffinger unbedingt von der Kabelbaumseite her einzustek-
ken.

Warnhinweise für Airbag/Gurtstraffer

Werkstatt-Handbüchern

BEISPIEL

CD

WARNUNG:

(Für Fahrzeuge, die mit einem aufblasbaren Zusatzrückhaltesystem (Airbag) und/oder Sicherheits-
gurtstrammersystem ausgerüstet sind)
Wartungsarbeiten an Komponenten oder Verdrahtung des Airbag-Systems bzw. Gurtstrammersy-
stems oder in dessen Bereich dürfen nur von einem autorisierten SUZUKI-Fachhändler ausgeführt
werden. Bitte beachten Sie jegliche Warnungshinweise in den Werkstatt-Handbüchern, und deaktivie-
ren Sie die Systeme, bevor Sie mit irgendwelchen Arbeiten an den Systemkomponenten oder deren
Verdrahtung beginnen. Das Werkstatt-Handbuch bzw. die Werkstatt-Handbücher sind im VORWORT
dieser Anleitung aufgeführt. Eine nichtbeachtete Warnung könnte eine unbeabsichtigte Auslösung
eines Systems zur Folge haben oder ein System außer Funktion setzen. Jede dieser Bedingungen
könnte zu schweren Verletzungen führen.

VORSICHT:

Gewährleisten Sie den Schutz vor Beschädigung elektrischer bzw. elektronischer Teile (besonders
von Computern oder Halbleitern) sowie den Brandschutz wie nachstehend.
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Précautions

• Pour débrancher les plots de la batterie, (1) mettre le contacteur d'allumage et toutes les commandes hors
circuit, (2) débrancher le câble du plot négatif (-) et (3) débrancher le câble du plot positif (+). Raccorder les
câbles en procédant en ordre inverse de la dépose.

• Pour déconnecter les connecteurs, les déverrouiller (le cas échéant) et tirer sur le corps du connecteur. Ne
pas tirer sur les câbles.

• Raccorder les connecteurs en les saisissant par leur corps. Vérifier qu’ils sont bien verrouiller en place.
• Implanter soigneusement les faisceaux de câbles sans laisser de mou dans les câbles.

• A l’installation des pièces, vérifier que le faisceau de câbles ne se trouve pas sur l’emplacement de ces piè-
ces et qu’il ne risque pas d’être coincé à leur installation.

• Eviter dans toute la mesure du possible de disposer le faisceau de câbles près ou autour d’arêtes vives de
la caisse ou de pièces du véhicule. Si nécessaire, protéger le faisceau de câbles à l'aide de bande adhésive
ou autre.

• Toujours utiliser des fusibles de rechange de capacité appropriée. Ne pas utiliser des fusibles de capacité
supérieure sous peine de détérioration des systèmes électriques ou d’incendie.

• Traiter les pièces électriques/électroniques (ordinateur, relais etc..) avec soin et ne pas les faire tomber.
• Ne pas exposer les pièces électriques/électroniques à des températures excessives (environ 80º C ou plus)

ou à l’eau.

• Insérer la pointe du testeur dans le côté faisceau de câbles du connecteur pour son contrôle.

Avertissements airbag/prétendeur de
ceinture de sécurité

Manuel d'entretien

EXEMPLE

CD

AVERTISSEMENT :

(Véhicules avec système de retenue supplémentaire (airbags) et/ou système de ceintures de sécurité
à prétendeur)
Les opérations d’entretien sur ou autour des composant du système à airbags / système de ceintures
de sécurité à prétendeur ou de leur câblage doivent être exclusivement effectuées par un concession-
naire SUZUKI agréé. Bien se conformer à tous les avertissements donnés dans le manuel d’entretien
et mettre les systèmes hors service avant de procéder aux opérations d’entretien sur ou autour des
composants et du câblage des systèmes. Le(s) manuel(s) d’entretien est (sont) mentionné(s) en
AVANT-PROPOS de ce manuel. Le non respect des consignes données dans les avertissements peut
résulter dans le brusque déploiement des systèmes ou mettre ceux-ci hors d’usage et résulter dans
les deux cas en accident grave.

ATTENTION :

pour éviter toute détérioration des parties électriques/électroniques (en particulier les ordinateurs ou
les semi-conducteurs) ou pour éviter tout risque d’incendie.
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Precauciones

• Cuando desconecte los terminales de la batería, asegúrese de: (1) desconectar el interruptor de encendido
y todos los demás interruptores, (2) desconectar el cable del terminal negativo (-) y (3) desconectar el cable
del terminal positivo (+). Conecte los cables invirtiendo el orden de desconexión.

• Cuando desconecte los conectores, asegúrese de destrabar el bloqueo del conector (de equiparse) y luego
tire de la envuelta de los conectores para sacarlos. No tire de los cables.

• Conecte los conectores sujetándolos por las envueltas. Asegúrese de que queden firmemente bloqueados.
• Instale firmemente el cableado preformado, sin ninguna flojedad.

• Cuando instale las piezas, hágalo de manera que no interfieran en el cableado preformado y que los cables
no queden aprisionados.

• Procure no tender el cableado preformado cerca o alrededor de una esquina o borde afilado de la carroce-
ría o de las piezas del vehículo. De requerirse, proteja el cableado preformado enrollándolo con una cinta o
similar.

• Cuando reemplace un fusible, asegúrese de utilizar el fusible de la capacidad especificada. El uso de un
fusible de una capacidad mayor puede dañar las piezas eléctricas o provocar un incendio.

• Preste atención cuando manipule las piezas eléctricas/electrónicas (computadora, relé, etc.) y no dejarlas
caer.

• No exponga las piezas eléctricas/electrónicas a altas temperaturas (aproximadamente 80°C (176°F) o
superior) ni al agua.

• Para la inspección, asegúrese de insertar la sonda de prueba sobre el lado del cableado preformado del
conector.

Advertencias sobre la bolsa de aire y el
pretensor del cinturón de seguridad

Manual de servicio

EJEMPLO

CD

ADVERTENCIA:

(Para vehículos con sistema de protección suplementaria (bolsas de aire) y/o sistema de pretensor de
seguridad)
El servicio en o alrededor de los componentes del sistema de la bolsa de aire/sistema del pretensor
del cinturón de seguridad o de sus conexionados debe ser realizado únicamente por un concesiona-
rio SUZUKI autorizado. Observe todas las advertencias que figuran en el manual de servicio y desac-
tive los sistemas antes de realizar el servicio en o alrededor de los componentes o del conexionado
de los sistemas. El(los) manual(es) de servicio está(n) mencionado(s) en el PROLOGO de este
manual. La negligencia en la observación de las advertencias puede producir una activación no inten-
cional de los sistemas o los mismos podrían quedar inoperantes. Cualquiera de estas dos condicio-
nes puede provocar lesiones de gravedad.

PRECAUCION:

Para evitar daños en las piezas eléctricas/electrónicas (especialmente computadoras o semiconduc-
tores), o para evitar incendios.
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General information
Allgemeines
Informations générales
Información general

How to read connector layout diagram
Bezeichnungen des Steckverbindungsplans

Comment lire le schéma de disposition des connecteurs
Cómo leer el diagrama de distribución

12

11

[B]

Connector code
Steckverbindungscode
Code connecteur
Código del conector

[A-1] [A-2]

L 36

L13

L15
R01

L14

L12
L11
L10
L09

L36R02L24L25L33
L28L20 L26 (TO O01)

{

L05L16

L32
L19

L01 (TO G01)
L02 (TO E04)

L03 (TO E05)

L42

R05

R04

L07 (TO K02)

[B]

[A-1]
Harness classifica-

tion
Kabelbaumklassifizierung

Classification du faisceau
de fils

Clasificación del cableado
preformado

[A-1]

A
Battery harness Batterie-Kabelbaum Faisceau de câbles de la bat-

terie
Cableado preformado de la
batería

B
A/C harness Klimaanlagen-Kabelbaum Faisceau de câbles d’A/C Cableado preformado del

acondicionador de aire

C
Engine harness Motor-Kabelbaum Faisceau de câbles du moteur Cableado preformado del

motor

D
Injector harness Einspritzventil-Kabelbaum Faisceau de câbles de l’injec-

teur
Cableado preformado del
inyector

E

Main harness, Oil
pressure switch
wire, Console wire

Haupt-Kabelbaum, Draht für
öldruckschalter, Konsolensi-
gnalleitung

Faisceau de câbles principal,
Câble de manocontact de
pression d’huile, Câble de la
console

Cableado preformado princi-
pal, Cable del interruptor de la
presión del aceite, Cable de la
consola

G
Instrument panel
harness

Instrumententafel-Kabelbaum Faisceau de câbles du pan-
neau des instruments

Cableado preformado del
tablero de instrumentos

J

Side door wire
(Power window)

Seitentür-Kabelbaum (elektri-
sche Fensterheber)

Câble de portière latérale
(vitre électrique), Câble de
haut-parleur arrière, Câble de
toit ouvrant

Cable de la puerta lateral
(ventanilla motriz)

K
Interior light har-
ness, Rear speaker
wire, Roof wire

Innenraumleuchten-Kabel-
baum, Leitung für hintere
Lautsprecher, Dachleitung

Faisceau de fils électriques de
plafonnier, Cable de haut-
parleur arriere, Fil de toit

Cableado preformado de la
luz interior, Cable del altavoz
trasero, Cable del techo

L

Floor harness, G
sensor wire (Fuel
pump harness)

Boden-Kabelbaum, G-Sensor-
Signalleitung (Kraftstoffpum-
pen-Kabelbaum)

Faisceau de câbles de plan-
cher, Câble de capteur de G
(Faisceau de câbles de
pompe à essence)

Cableado preformado del
techo, G Cable del sensor
(Cableado preformado de la
bomba de combustible)

M
Rear bumper har-
ness

eckstoßdämpfer-Kabelbaum Faisceau de câbles de pare-
choc arrière

Cableado preformado del
parachoques trasero

O
Rearend door har-
ness

Hecktür-Kabelbaum Faisceau de câbles de hayon
arrière

Cableado preformado del por-
tón trasero

Q
Airbag/Pretensioner
harness

Airbag/Gurtstrammer-Kabel-
baum

Faisceau de câbles d’airbag/
prétendeur

Cableado preformado de la
bolsa de aire/pretensor

R
(Fuel pump wire) (Kraftstoffpumpen-Signallei-

tung)
(Câble de pompe à essence) (Cable de la bomba de com-

bustible)

[A-2] Connector Number Steckverbindungsnummer Numéro du connecteur Número del conector

[B]
Ground (earth)

point No.
Massepunkt Nr.

N° de point de mise à la
masse

No. del punto de puesta a
masa
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How to read connector codes and terminal nos.
Ablesen der Steckverbindungscodes und Klemmennummern.

Comment lire les codes connecteur et identifier les n° des contacts.
Cómo leer los códigos de los conectores y los Nos. de los terminales.

Connector code/Terminal No./Terminal layout
Steckverbindungscode / Klemmennummer / Klemmenbelegung
Code connecteur/N° de contact/Disposition des contacts
Código del conector/No. de terminal/Disposición de terminales

Connector type
Steckertyp
Type de connecteur
Tipo de conector

A40(View Z)
(Ansicht Z)
(Vue Z)
(Vista Z)

(View Z)
(Ansicht Z)
(Vue Z)
(Vista Z)

View Z
Ansicht Z
Vue Z
Vista Z

1

1 2 3 4
5 6 7 8

234
5678

D18 5

D18

A40

Connector code.
Steckverbindungscode.
Code connecteur.
Código del conector.

Terminal No.
Klemmennummer
N° de contact
No. de terminal

Section 8A-8 ("CONNECTOR LIST")
Abschnitt 8A-8 ("LISTE DER STECKER")
Section 8A-8 ("LISTE DES BLOCS RACCORD DE CÂBLAGE")
Sección 8A-8 ("LISTA DE CONECTORES")

Male terminal
Klemmen des Einsetzsteckers
Contact mâle
Terminal macho

Female terminal
Klemmen des Aufnahmesteckers
Contact femelle
Terminal hembra

Z
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Terminals in one connector (Broken line) (B15)/Terminals in different connectors (B14,B16)
Klemmen eines Steckers (gestrichelte Linie) (B15) / Klemmen anderer Stecker (B14, B16)
Contacts dans un connecteur (pointillé) (B15)/Contacts dans des connecteurs différents (B14, B16)
Terminales en un solo conector (línea quebrada) (B15)/ Terminales en diferentes conectores (B14, B16)

Joint connector (J/C)
Verbindungsstecker (J/C)
Connecteur commun (J/C)
Conector de empalme (J/C)

B15

B15 B14 B16

5 7 B14 B165 7

BLK

BLK

RED/YEL

WHT/BLK

Example
Beispiel
Exemple
Ejemple

BLK

BLK

RED/YEL

RED/YEL

NOTE:

The joint connector (J/C) connects several different wires with the same wire color at one place instead of connecting them by
welding or caulking one by one.It is not an ordinary connector but a part of the continuous wire in the harness.

ZUR BEACHTUNG:

Der Verbindungsstecker (J/C) bringt verschiedene Leitungsdrähte derselben Farbe an einer Stelle zusammen, anstatt daß sie
durch Löten oder Verstemmen einzeln angeschlossen werden. Diese Art von Stecker ist also nicht eine normale Steckverbin-
dung, sonder Teil einer ununterbrochenen Leitung im Kabelbaum.

NOTE:

Un connecteur commun (J/C) assure le raccordement de plusieurs câbles de même couleur en un même endroit en évitant leur
soudage ou leur jonction de manière individuelle. Ce n’est pas un connecteur ordinaire mais une partie d’un câble continu dans
un faisceau.

NOTA:

El conector de empalme (J/C) conecta diferentes cables del mismo color en un solo lugar en lugar de conectarlos uno por uno
mediante soldadura o calafateo. No se trata de un conector común, sino de una parte del cable continuo en el cableado prefor-
mado.
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Connector location, shape and terminal No.
Der Position, Form und Klemmennummer des Steckers
L’emplacement, la forme ou le n° de contact d’un connecteur.
La ubicación, la forma o el No. de terminal del conector

How to read ground (Earth) point
Ermittlung des Massepunkts

Comment lire les points de mise à la masse
Cómo leer el punto de puesta a masa

Section 8A-7 (Translation       [*A])
("SYSTEM CIRCUIT DIAGRAM")
-Connector code and terminal No. 

Section 8A-3      (Translation       [*B])
("CONNECTOR  LAYOUT DIAGRAM")
-Connector location.

CROSS-REFERENCE
QUERVERWEISE
RÉFÉRENCE CROISÉE
CONSULTE AL MISMO TIEMPO

Section 8A-8            (Translation       [*C])
("CONNECTOR LIST")
-Connector shape and terminal position.

C02

C02

C02

C02

C02

C02

*A
Abschnitt 8A-7 ("SYSTEMSCHALT-
DIAGRAMM") -Steckercode und Klem-
mennummer.

Section 8A-7 ("SCHÉMA DE CIRCUIT DE
SYSTÈME") -Code connecteur et n° de
fiche.

Seccióne 8A-7 ("DIAGRAMA DEL CIR-
CUITO DEL SISTEMA") -Código de
conector y No. de patilla.

*B
Abschnitt 8A-3 ("STECKER-LAYOUT-
DIAGRAMM") -Position der Stecker.

Section 8A-3 ("SCHÉMA DE DISPOSI-
TION DES BLOCS RACCORD DE
CÂBLAGE") -emplacement du connecteur.

Seccióne 8A-3 ("DIAGRAMA DE LA
DISPOSICION DE CONECTORES") -
ubicación del conector.

*C
Abschnitt 8A-8 (Steckverbindungsli-
ste) -Stekkerform und Klemmenanord-
nung.

Section 8A-8 (Liste des connecteurs) -pro-
fil du connecteur et emplacement du con-
tact.

Seccióne 8A-8 (Lista de conectores) -
forma del conector y posición del termi-
nal.

10

8

13

9
Windoshield
washer
motor

Windoshield
wiper
motor

E40

E09 E20

16

2

1

Off

OnCircuit
breaker

60A-B003-

YEL/BLU

1

20 5

2 1 3 4

6 7

BLU/BLK

BLK

10

BLK

BLK

9

10

BLK

M

BLU BLU/WHTBLU/RED

M

Section 8A-7 ("SYSTEM CIRCUIT DIAGRAM")
Abschnitt 8A-7 ("SYSTEMSCHALTDIAGRAMM")
Section 8A-7 ("SCHÉMA DES CIRUITS DU SYSTÈME")
Sección 8A-7 ("DIAGRAMA DEL CIRCUITO DEL SISTEMA")

Section 8A-5 ("GROUND (EARTH) POINT")
Abschnitt 8A-5 ("MASSEPUNKTE")
Section 8A-5 ("POINT DE MISE A LA MASSE")
Sección 8A-5 ("PUNTO DE PUESTA A MASA")

Device body grounding is not given the ground point number.
Gerätegehäuseerdung erhält keine Massepunktnummer.
La terre caisse d'un dispositif ne porte pas le numéro du point de mise à la masse.
La puesta a tierra del cuerpo del dispositivo no indica el número del punto de tierra

CROSS-REFERENCE
QUERVERWEISE
RÉFÉRENCE CROISÉE
CONSULTE AL MISMO TIEMPO

10
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How to read power supply diagram
Erklärung eines stromversorgungsdiagramm

Légende des schémas du circuit d’alimentation
Cómo leer el diagrama de alimentación eléctrica

Connection to the system
indicated.
Anschluß an das Syetem
ist angezeigt.
Le raccordement au système
est indiqué.
Se indica la conexión
al sistema.

Section 8A-6 ("POWER SUPPLY DIAGRAM")
Abschnitt 8A-6 ("STROMVERSORGUNGSDIAGRAMM")
Section 8A-6 ("SCHÉMA DU CIRCUIT D'ALIMENTATION")
Sección 8A-6 ("DIAGRAMA DE ALIMENTACIÓN ELÉCTRICA")

Fuse box
Sicherungskastem
Boîtier à fusibles
Caja de fusibles

Fuse number
Sicherungsnummer
N˚de fusible
No.de fusible- +

1

Battery

80A
23
15A

24
15A

7
15A

7
15A

33
25A

A
50A 30A 60A

BLK

YEL/BLK

PNK/BLK

LT GRN

YEL/GRN
YEL/BLUBLK/WHT

WHT/BLKWHT/GRN
REDGRN

WHT YEL

BLU/RED

Fuse
box

Main fuse

Cassette
fuse

11

11 12 13 14 15 16 17 18 19 20 21 29 32

12 13 14 15 16 17 18 19 20 21 32

15A 15A 15A 20A 20A 15A 15A 15A 15A 15A 15A 15A

E44 3 2 1 B01 1 E45 1 E40 2 1

RED/YELYELWHT/GRN

Fuse

15A 15A

13 17

Section 8A-7 ("SYSTEM CIRCUIT DIAGRAM")
Abschnitt 8A-7 ("SYSTEMSCHALTDIAGRAMM")
Section 8A-7 ("SCHÉMA DE CIRCUIT DE SYSTÈME")
Sección 8A-7 ("DIAGRAMA DE ALIMENTACIÓN ELÉCTRICA")

Fuse box
Sicherungskastem
Boîtier à fusibles
Caja de fusibles

1 2
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How to read system circuit diagram
Erklärung eines systemschaltdiagramms

Légende des schémas des circuits électriques
Cómo leer el diagrama del circuito del sistema

The circuit diagram is designed so the current flows from the top of the diagram (power source) to the bottom of the diagram
(ground (earth)) as if giving an image of water flow.

Das Verdrahtungsschema zeigt den Stromfluß vom Schema oben (Stromversorgung) zum Schema unten (Masse (Erde)) im Sinne
eines Wasserverlaufs.

Le schéma du circuit est dessiné de telle sorte que le courant circule depuis le haut du schéma (source d'alimentation électrique)
vers le bas (masse(terre)) comme le ferait un écoulement d'eau.

El diagrama de circuito ha sido diseñado de manera que la corriente circule desde la parte superior del diagrama (fuente de ali-
mentación) hacia la parte inferior del mismo (masa (tierra)), siguiendo la imagen de una corriente de agua.

Switch

BLU

BLU

GRN/BLK

GRN/REDGRN/BLK

12

GRN

GRN

C26 2

1

BLK

5

BLK

2

1C40

GRN/BLK

"XX"

Solenoid

Fuse box
3

15A

Main
relay

ONOFF

Fuse box
1

15A

6

20A

1

Sensor

1 2

8

BRN/RED

E52 1

2

E52 1

BRN/RED

RED

2

BRN/RED BRN/RED

MotorMM

655

A

B

A
B

5
6

1

2 5 6 4 64

4-DOOR

2-DOOR

2

C71
E03

E34
O06

C31
E19

[A]

[B]

[C]

[F]

[G]

[H]

[D]

[I] [K] [L]

E33 7 5E34 1

2 1

4 3

E08

ORN WHT YEL

RED

YELYEL/RED
GRN/RED

4

3

YEL

BLK/RED

ORN

GRN

GRN

BA

GRN

GRN

2

XX
Cont.M

[J]

[E]

[N] [O][M]

GB GR

Y

Y

GB

P

3

42

3

L50

G20

1

GR

Y

BLK

BLK

GR
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[A] Fuse No. Sicherungsnummer N° de fusible No. de fusible

[B]
Circuit jumping page / direc-
tion

Drahtüberbrückungsseite/
Richtung

Page de saute des fils/direc-
tion

Cable con salto de página/
sentido

[C]
Circuit jumping point / direc-
tion

Drahtüberbrückungspunkt/
Richtung

Point de saute des fils/direc-
tion

Cable con salto de punto/sen-
tido

[D]
Terminals-in-one-conector
mark

Klemmen-in-einem-Stecker
Symbol

Repère des connecteurs
multi-contacts

Marca de terminales en un
solo conector

[E] Wire color Kabelfarbkennung Code couleur Color del cable

[F] Shield wire Abschirmungsdraht Fil gainé Cable blindado
[G] Ground (earth) point Massepunkt Point de mise à la masse Punto de puesta a masa
[H] “From” or “To” “Von” oder “Zu” “Depuis” ou “Depuis” “De” o “A”

[I]
Specification variation Spezifikationsvariation Variation des spécifications Variación en las especifica-

ciones

[J] “From”(With ID letter(s)) “Von”(Mit Kennbuchst) “Depuis”(Avec lettre(s) d' ID) “De”(Con letra(s) de ID)
[K] “To”(With ID letter(s)) “Zu”(Mit Kennbuchst) “Vers”(Avec lettre(s) d' ID) “A”(Con letra(s) de ID)
[L] Connector code Steckercode Code connecteur Código del conector

[M] Terminal No. Klemmennummer N° de contact No. de terminal
[N] Symbol mark Symbolmarkierungen Repère de symbole Marca de símbolo
[O] “SEE” mark “SIEHE” Markierung Repère “VOIR” Marca de “VEASE”

[B]

Circuit jumping page / direction
This means “Jump to the page directed with the arrow(s) by their number.(For example:” Two arrows directing left” means”
Jump to two pages before”.)
You will find the same symbol with the arrows directing opposite in the referenced page.
The circuit continues between the symbols.

Drahtüberbrückungsseite/Richtung
Bedeutet “Weiter zur durch Anzahl von Pfeilen bezeichneten Seite. (Zum Beispiel: “Zwei Pfeile nach links weisend” bedeutet
“Weiter zur vorvorigen Seite”.)
Auf der jeweiligen Bezugsseite finden Sie dann dasselbe Symbol mit den Pfeilen in der umgekehrten Richtung.
Der Schaltkreis wird zwischen den Symbolen fortgesetzt.

Page de saute des fils/direction
Ceci signifie “Passer à la page repérée par le nombre correspondant de flèches. (Par exemple: “Deux flèches orientées vers
la gauche” signifie “Revenir deux page en arrière”.)
Le même symbole se retrouve sur la page de renvoi avec les flèches pointant dans la direction opposée.
Le circuit se poursuit entre les symboles.

Cable con salto de página/sentido
Significa “Salte a la página indicada por el número de la(s) flecha(s)”. (Por ejemplo: “Dos flechas que apuntan hacia la
izquierda” significa “Salte dos páginas atrás”).
Encontrará el mismo símbolo con las flechas apuntando en dirección opuesta en la página de referencia.
El circuito continúa entre los símbolos.

[C]

Circuit jumping point / direction
The circuit continues to the same symbol with opposite direction within the page.
You will find the other symbol in the direction of the arrow.

Drahtüberbrückungspunkt/Richtung
Der Schaltkreis läuft zum gleichen Symbol mit entgegengesetzter Ausrichtung auf diesem Blatt weiter.
Das andere Symbole ist in der Pfeilrichtung aufzufinden.

Point de saute des fils/direction
Le circuit se poursuit en direction du même synbole dans le sens opposé sur la même page.
L’autre symbole est sur la page repérée par la flèche.

Cable con salto de punto/sentido
El circuito continúa hacia el mismo símbolo en dirección opuesta dentro de la página.

[I]

The white arrow between A and B means “or”.
Der weiße Pfeil zwischen A und B bedeutet "oder".
La flèche blanche entre A et B signifie “ou”
La flecha blanca entre A y B significa “o”.
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Symbols and marks
Symbole und markierungen

Symboles et repères
Símbolos y marcas

Battery Batterie Ground (Earth) Masse

Batterie Batería Masse Masa

fuse Sicherung Coil, Solenoid Spule, Magnet

Fusible Fusible Bobine, Solénoïde Bobina, solenoide

Heater Heizung Bulb Birne

Chauffage Calefactor Ampoule Bombilla

Cigarette lighter Zigarettenanzünder Motor Motor

Allume-cigares Encendedor de ciga-
rrillos

Moteur Motor

Pump Pumpe Horn Hupe

Pompe Bomba Avertisseur sonore Bocina

Speaker Lautsprecher Buzzer Summer

Haut-parleur Altavoz Vibreur Zumbador

Condenser Kondensator Thermistor Thermistor

Condensateur Condensador Thermistance Termistor

Reed switch Zungen-Schalter Resistance Widerstand

Commutateur à tiges Interruptor de láminas Résistance Resistencia

Variable resistance Variabler Widerstand Transistor Transistor

Résistance variable Resistencia variable Transistor Transistor

Diode Diode Piezoelectric element Piezoelektrisches
Bauelement

Diode Diodo Elément piézoélectri-
que

Elemento piezoeléc-
trico

Harness (Connected) Kabelstrang Harness (Not con-
nected)

Kabelstrang (Ange-
schlossen)

Faisceau (onnecté) Mazo de cables
(Conectado)

Faisceau (Non Con-
necté)

Mazo de cables (No
Conectado)

Ring terminal Ringklemme Relay (Normal open) Relais (Normal Geöff-
netes)

Contact en anneau Terminal anular Relais (Ordinaire
ouvert)

Relé (Normal abierto)

Relais (Normal
closed)

Relais (Normal
Geschlossenes)

Open switch Offener Schalter

Relais (Ordinaire
fermé)

Relé (Normal
cerrado)

Contact ouvert Interruptor abierto

Closed switch Geschlossener
Schalter

Contact fermé Interruptor cerrado

M

P H



8A-1-9
Ignition switch Zundschalter Keyless entry Schlüsselloser Ein-
stieg

Contacteur d´allu-
mage

Interruptor de encen-
dido

Ouverture sans clé Entrada sin llave

Immobilizer system Wegfahrsperrensy-
stem

Combination meter Kombinationsinstru-
ment

Système antivol Sistema inmovilizador Compteur mixte Medidor de combina-
ción

Lighting switch Lichtschalter Headlight leveling Scheinwerfer-Höhen-
einstellung

Commutateur de feu Interruptor de las
luces

Réglage de niveau
des projecteurs

Nivelador de los faros

Hazard warning light Warnblinkleuchte Front fog light Vordere nebelleuch-
ten

Témoin de détresse Luz de aviso de peli-
gro

Feu de d´antibroillard Antiniebla frontal

Rear fog light Hecknebelleuchte Spark plug Zündkerze

Antibrouillard arriere Luz antiniebla trasera Bougie Bujía

Radiator fan Kühlerlüfter Fuel pump Kraftstoffpumpen

Ventilateur de radia-
teur

Ventilador del radia-
dor

Pompe à carburant Bomba de combusti-
ble

Injector Einspritzdüse XX control module XX Steuermodul

Injecteur Inyector Module de com-
mande XX

Módulo de control XX

Windshield wiper Windschutzscheiben-
wischer

Windshield washer Windschutzscheiben-
Waschanlage

Essuie-glace de pare-
brise

Limpiaparabrisas Lave-glace de pare-
brise

Lava parabrisas

Rear wiper Heckscheibenwischer Rear washer Heckscheiben-
Waschanlage

Essuie-glace arrière Limpia luneta Lave-glace arrière Lava luneta

Rear defogger Heckscheibenent-
feuchter

Power window Elektrische Fenster-
heber

Désembueur arrière Desempañador tra-
sero

Vitre électrique Ventanilla eléctrica

Power door lock Elektrische Türverrie-
gelung

Power mirror Elektrisch verstellba-
rer Spiegel

Verrouillage électri-
que de portière

Bloqueo de la puerta
eléctrica

Rétroviseur électrique Espejo eléctrico

A/B A/B Pretensioner Pretensionneur

A/B A/B Vorspanner Pretensor

Passenger side Beifahrerseite Driver side Fahrerseite

Côté passager Lado del pasajero Côté conducteur Lado del conductor

Seat heater Sitzheizung A/C A/C

Chauffage de siege Calefaccion del
asiento

A/C A/C

XX
Cont M
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Abbreviations
Abkürzungen
Abréviations
Abreviaturas

Power steering Servolenkung

Direction assistee Servodirección

Abbreviation Full term Bedeutung Terme complet Térmico entero

2WD
2 wheel drive vehicles Fahrzeuge mit Zweiradan-

trieb
Véhicules deux roues
motrices

Vehículos con tracción en
2 ruedas

4WD
4 wheel drive vehicles Fahrzeuge mit Allradan-

trieb
Véhicules quatre roues
motrices

Vehículos con tracción en
las 4 ruedas

A/B Air bag Airbag Airbag Bola de aire
A/C Air conditioning Klimaanlage Climatisation Acondicionador de aire

A/T
Automatic transmission Automatikgetriebe Boîte à vitesses automati-

que
Transmisión automáticae-
tica

ACC Accessory Zubehör Accessoire Accesorio

CKP Crank shaft position Kurbelwellenposition Position du vilebrequin Posición del cigüeñal

CMP
Cam shaft position Nockenwellenposition Position de l’arbre à

cames
Posición del árbol de levas

COMB Combination Kombination Combinación Combinación

DLC
Data link connector Datenverbindungsstecker Connecteur de tranmission

de données
Conector de enlace de
datos

DRL
Daytime running light Tagesfahrlicht (falls vor-

handen)
Feux diurnes Luces de marcha diurna

ECM
Engine control module Motorsteuermodul Module de commande du

moteur
Módulo de control del
motor

ECT
Engine coolant tempera-
ture

Motorkühlmitteltemperatur Temp rature de réfrigérant
du moteur

Temperatura del refrige-
rante del motor

EGR
Exhaust gas recirculation Abgasrückführung Recyclage des gaz

d’échappement
Recirculación de gases de
escape

EVAP Evaporative Kraftstoffverdampfung Evaporatif Evaporativo
HI High Hoch Alto Alto

IAC Idle air control Einlaßlufttemperatur Contrôle de l’air de ralenti Control de aire de ralentí

IAT
Intake air temperature Leerlaufluftregelung Température de l’air admis Temperatura del aire de

admisión

ICM
Immobilizer control module Wegfahrsperre-Steuermo-

dul
Module de commande
d’immobilisateur

Módulo de control del
inmovilizador

IF EQPD If equipped Si équipé Falls vorhanden Si está equipado
IG Ignition Zündung Allumage Encendido

IG COIL Ignition coil Zündspule Bobine d´allumage Bobina de encendido

ILL Illumination Beleuchtung Eclairage Iluminación
IND Indicator Indikator Indicateur Indicador
INT Intermittent Unterbrochen Intermittent Intermitente

ISC Idle speed control Leerlaufsteuerung Contrôle del ralenti Control del ralentí

J/B
Junction fuse block Abzweig-Sicherungska-

sten
Bloque de fusibles de
unión

Bloque de fusibles de
unión

J/C Joint connector Verbundstecker Indicateur Conector de unión
L Left Links Gauche Izquierdo

LH (D)
Left hand (drive vehicle) Fahrzeug mit Linkslenkung Véhicule à conduite à

droite
Izquierda (vehículo con
tracción a,)

LO Low Tief Bas Baja

MAP
Manifold absolute pres-
sure

Absoluter Druck im Aus-
puffkrümmer

Pression absolue du col-
lecteur

Presión absoluta del múlti-
ple

M/T Manual transmission Schaltgetriebe Boîte à vitesses manuelle Transmisión manual
O/D Over drive Overdrive Surmultiplicateur Sobremarcha

P/N Power/Normal Leistung/Normal Direction/normale Potencia/Normal
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Wire / connector color symbols
Symbole der Kabel und Steckerfarben

Symboles des codes couleur câbles/connecteurs
Símbolos de los colores de los cables/conectores

P/S Power steering Servolenkung Direction assistée Servodirección

PSP
Power steering pressure Servolenkungsdruck Pression de direction

assistée
Presión de la servodirec-
ción

R Right Rechts Droite Derecho

RH (D)
Right hand (drive vehicle) Fahrzeug mit Rechtslen-

kung
Véhicule à conduite à gau-
che

Derecha (vehículo con
tracción a,)

SDM
Sensing and diagnostic
module

Sensor-und Diagnosemo-
dul

Módulo de detección y dia-
gnosis

Módulo de detección y
diagnosis

ST Starter Starter Démarreur Arrancador

TCC
Torque converter clutch Drehmomentwandlerkupp-

lung
Accouplement du conver-
tisseur de couple

Embrague del convertidor
de par

TCM
Transmission control mod-
ule

Getriebe-steuermodul Modulle de commande de
transmission

Módulo de control de la
transmisión

VSS
Vehicle speed sensor Fahrzeuggeschwindigkeit-

Sensor
Sensor de velocidad del
vehículo

Sensor de velocidad del
vehículo

VSV
Vacuum switching valve Unterdruckschaltventil Valve à dépression Válvula de conmutación de

vacío

Symbol Wire / Connector Color Kabel und Steckerfarben
Couleur câbles/connec-

teurs
colores de los cables/

conectores
BLK Black Schwarz Noir Negro
BLU Blue Blau Bleu Azul

BRN Brown Braun Marron Marrón
GRN Green Grün Vert Verde
GRY Gray Grau Gris Gris

LT BLU Light blue Hellblau Bleu clair Azul claro
LT GRN Light green Hellgrün Vert clair Verde claro

ORN Orange Orange Orange Naranja

RED Red Rot Rouge Rojo
WHT White Weiß Blanc Blanco
YEL Yellow Gelb Jaune Amarillo

PNK Pink Rosa Rose Rosa
PPL Purple Lila Violet Violeta

N Natural Natürlich Naturel Natural

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base)

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base)

YEL (Stripe color) (Streifenfarbe) (Couleur des traits) (Color de rayas)

GRN / YEL
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MEMO
Notizen
Note
Notas



8A-3-1

A-3
8

Connector layout diagram
Stecker-layout-diagramm
Schéma de dispositiondes blocs raccord de câblage
Diagrama de disposición de conectores

Engine compartment
Motorraum

Compartiment moteur
Compartimento del motor

C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Mazo de cables del motor

RHD Type 1 & 2

A

C01
C02

C41 C42

C43

C44

C46
(TO G03)

C45
(TO G04)

C11
(TO E10)

C03

C14

C13

C15

C12

C18C50
C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29
C17

C38
C39

C20

C47

C27
C28C35

C40

C37

C36

C34C

C51

3 4 5 6

2

1

C04

C08

C05 C06

C10

Fuse box

USE THE DESIGNATED FUSES ONLY

C07
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C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Mazo de cables del motor

RHD Type 3

A

C01
C02

C41 C42

C43

C44
C56 or C60

C46
(TO G03)

C45
(TO G04)

C11
(TO E10)

C03

C14

C13

C15

C12

C18
C50

C26

C21
C25

C31

C30

C19

C48

C22

C32

C59

C24

C23

C29
C17

C38
C39

C20

C47

C27
C28C35

C40

C37

C36

C34C

C52

C53

C51
C55C58

C54

3 4 5 6

2

1

C04

C08

C05 C06

C10

Fuse box

USE THE DESIGNATED FUSES ONLY

C07
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No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Engine harness Motorkabelbaum Faisceau de fils

électriques de moteur
Mazo de cables del
motor

C01 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C02 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles

C03/N Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C04/BLK A/T relay A/T-relais Relais A/T Relé A/T

C05/BLK
Diagnosis connector #1 Diagnosestecker #1 Connecteur de diagnostic

#1
Conector de diagnosis #1

C06/BLK
Radiator fan relay #1 Kühlergebläse-relais #1 Relais de ventilateur de

radiateur #1
Relé del ventilador del
radiador #1

C07/BLK Diode #1 Diode #1 Diode #1 Diodo #1

C08/BLK
Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à

carburant
Relé de la bomba de
combustible

C10/BLK Main relay Hauptrelais Relais principal Relé principal

C11/N
Main harness (To E10) Hauptkabelbaum (ZUM

E10)
Faisceau de fils électri-
ques principal (AU E10)

Mazo de cables principal
(AL E10)

C12/GRY
Automatic transmission Automatikgetriebe Boite de vitesses

automatique
Transmision automatica

C13/N
Dropping resistor Abfall widerstand Resistance de chute Resistencia reductora de

voltaje

C14/N
4A/T speed sensor 4A/T drehzahlfühler Detecteur de vitesse

4A/T
Sensor de velocidad de
4A/T

C15/BLK
Transmission range sen-
sor

Fahrbereichssensor Detecteur de gamme de
transmission

Sensor de posicion de la
transmision

C17/BLK IAT sensor IAT-sensor Détecteur IAT Sensor de IAT
C18/GRY IG COIL #1
C19/GRY IG COIL #2

C20/GRY
Vehicle speed sensor Fahrzeuggeschwindigkeit

sensor
Capteur de vitesse Sensor de la velocidad

del vehículo
C21/GRY ECT sensor ECT-sensor Détecteur ECT Sensor de ECT
C22/GRY CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
C23/GRY Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
C24/GRY Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2
C25/GRY Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
C26/GRY Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
C27/GRY MAP sensor MAP-sensor Détecteur MAP Sensor de MAP

C28/BLK
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge
cartouche d´EVAP

Válvula de purga del
recipiente EVAP

C29/BLK
Throttle position sensor Drosselklappenöffnungss

ensor
Détecteur de position du
papillon

Sensor de posición del
acelerador

C30/N
Oil pressure switch Öldruckschalter Interrupteur de pression

d´huile
Interruptor de presion de
aceite

C31/BLK
A/C compressor Klimaanlagen-

kompressor
Compresseur A/C Compresor del

acondicionador de aire

C32/GRY
Heated oxygen sensor #1 Reheizte lambdas-onde

#1
Capteur d'oxygène
chauffé #1

Sensor de oxígeno
calentado, ho2s #1

C34/N Generator Lichtmaschine Générateur Generador
C35/GRY IAC valve IAC-ventil Soupape IAC Valvula IAC
C36/BLK Generator Lichtmaschine Générateur Generador
C37/GRY Knock sensor Klopfsensor Detecteur de detonation Sensor de golpeteo

C38/N Starting motor Anlasser Moteur de depart Motor de arranque
C39/BLK Starting motor Anlasser Moteur de depart Motor de arranque
C40/GRY CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

C41/N ECM
C42/N ECM

C43/GRN TCM
C44/GRN TCM

C45/N or GRY
Instrument panel harness
(To G04)

Armaturenbrett-
kabelbum (ZUM G04)

Faisceau de fils
électriques de planche de
bord (AU G04)

Mazo de cables del
tablero de instrumentos
(AL G04)
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Engine harness Motorkabelbaum Faisceau de fils
électriques de moteur

Mazo de cables del
motor

C46/N
Instrument panel harness
(To G03)

Armaturenbrett-
kabelbum (ZUM G03)

Faisceau de fils
électriques de planche de
bord (AU G03)

Mazo de cables del
tablero de instrumentos
(AL G03)

C47/N
Triple cut switch Dreifachabschalter Interrupteur trois

coupures
Interruptor de corte triple

C48/N
(Type 1)

Heated oxygen sensor #2 Reheizte lambdas-onde
#2

Capteur d'oxygène
chauffé #2

Sensor de oxígeno
calentado, ho2s #2

C50/GRY EGR valve EGR-ventil Soupape EGR Valvula EGR

C51/BLK
Back-up light switch Rückfahrleu-

chtenschalter
Interrupteur de feux de
marche arrière

Interruptor de la luz de
marcha atrás

C52/-
(Type 3)

J/C (Weld splice #1)

C53/-
(Type 3)

J/C (Weld splice #2)

C54/-
(Type 3)

J/C (Weld splice #3)

C55/-
(Type 3)

J/C (Weld splice #4)

C56/BLU
(Type 3)

J/C

C58/BLK
(Type 3)

CMP sensor #2 CMP-sensor #2 Détecteur CMP #2 Sensor de CMP #2

C59/GRY
(Type 3)

Heated oxygen sensor #3 Reheizte lambdas-onde
#3

Capteur d'oxygène
chauffé #3

Sensor de oxígeno
calentado, ho2s #3

C60/BLU
(Type 3)

J/C

C61/BLK
(Type 3)

Main harness (To E41) Hauptkabelbaum (ZUM
E41)

Faisceau de fils
électriques principal (AU
E41)

Mazo de cables principal
(AL E41)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión
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C:Engine harness
C:Motorkabelbaum
C:Faisceau de fils électriques de moteur
C:Mazo de cables del motor

LHD Type 1

C01

C02

C03

C07

C04

C08

C05 C06

C10

C14

C13

C15

C57
(TO E40)

C12C18
C50C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29

C17

C38

C39

C20

C27

C28

C35

C40

C37

C36

C34

C

C47

C51

3 4 5 6

A

C41

C42

C43

C44

C46
(TO G03)

C45
(TO G04)

Fuse box

2

1

USE THE DESIGNATED FUSES ONLY



8A-3-6
C:Engine harness
C:Motorkabelbaum
C:Faisceau de fils électriques de moteur
C:Mazo de cables del motor

LHD Type 3

C01

C02

C03

C07

C04

C08

C05 C06

C10

C14

C13

C15

C57
(TO E40)

C12C18
C50C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29

C17

C38

C39

C20

C27

C28

C35

C40

C37

C36

C34

C

C51

3 4 5 6 25

A

C41

C42

C43

C44

C46
(TO G03)

C45
(TO G04)

Fuse box

2

1

USE THE DESIGNATED FUSES ONLY



8A-3-7
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Engine harness Motorkabelbaum Faisceau de fils

électriques de moteur
Mazo de cables del
motor

C01 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C02 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles

C03/N Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C04/BLK A/T relay A/T-relais Relais A/T Relé A/T

C05/BLK
Diagnosis connector #1 Diagnosestecker #1 Connecteur de diagnostic

#1
Conector de diagnosis #1

C06/BLK
Radiator fan relay #1 Kühlergebläse-relais #1 Relais de ventilateur de

radiateur #1
Relé del ventilador del
radiador #1

C07/BLK Diode #1 Diode #1 Diode #1 Diodo #1

C08/BLK
Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à

carburant
Relé de la bomba de
combustible

C10/BLK Main relay Hauptrelais Relais principal Relé principal
C11/N

(Type 1)
Main harness (To E10) Hauptkabelbaum (ZUM

E10)
Faisceau de fils électri-
ques principal (AU E10)

Mazo de cables principal
(AL E10)

C12/GRY
Automatic transmission Automatikgetriebe Boite de vitesses

automatique
Transmision automatica

C13/N
Dropping resistor Abfall widerstand Resistance de chute Resistencia reductora de

voltaje

C14/N
4A/T speed sensor 4A/T drehzahlfühler Detecteur de vitesse

4A/T
Sensor de velocidad de
4A/T

C15/BLK
Transmission range sen-
sor

Fahrbereichssensor Detecteur de gamme de
transmission

Sensor de posicion de la
transmision

C17/BLK IAT sensor IAT-sensor Détecteur IAT Sensor de IAT
C18/GRY IG COIL #1
C19/GRY IG COIL #2

C20/GRY
Vehicle speed sensor Fahrzeuggeschwindigkeit

sensor
Capteur de vitesse Sensor de la velocidad

del vehículo
C21/GRY ECT sensor ECT-sensor Détecteur ECT Sensor de ECT
C22/GRY CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
C23/GRY Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
C24/GRY Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2
C25/GRY Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
C26/GRY Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
C27/BLK MAP sensor MAP-sensor Détecteur MAP Sensor de MAP

C28/BLK
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge
cartouche d´EVAP

Válvula de purga del
recipiente EVAP

C29/BLK
Throttle position sensor Drosselklappenöffnungss

ensor
Détecteur de position du
papillon

Sensor de posición del
acelerador

C30/N
Oil pressure switch Öldruckschalter Interrupteur de pression

d´huile
Interruptor de presion de
aceite

C31/BLK
A/C compressor Klimaanlagen-

kompressor
Compresseur A/C Compresor del

acondicionador de aire

C32/GRY
Heated oxygen sensor #1 Reheizte lambdas-onde

#1
Capteur d'oxygène
chauffé #1

Sensor de oxígeno
calentado, ho2s #1

C34/N Generator Lichtmaschine Générateur Generador
C35/GRY IAC valve IAC-ventil Soupape IAC Valvula IAC
C36/GRY Generator Lichtmaschine Générateur Generador
C37/GRY Knock sensor Klopfsensor Detecteur de detonation Sensor de golpeteo

C38/N Starting motor Anlasser Moteur de depart Motor de arranque
C39/BLK Starting motor Anlasser Moteur de depart Motor de arranque
C40/GRY CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

C41/N ECM
C42/N ECM

C43/GRN TCM
C44/GRN TCM

C45/N
Instrument panel harness
(To G04)

Armaturenbrett-
kabelbum (ZUM G04)

Faisceau de fils
électriques de planche de
bord (AU G04)

Mazo de cables del
tablero de instrumentos
(AL G04)



8A-3-8
Engine harness Motorkabelbaum Faisceau de fils
électriques de moteur

Mazo de cables del
motor

C46/N
Instrument panel harness
(To G03)

Armaturenbrett-
kabelbum (ZUM G03)

Faisceau de fils
électriques de planche de
bord (AU G03)

Mazo de cables del
tablero de instrumentos
(AL G03)

C47/N
(Type 1)

Triple cut switch Dreifachabschalter Interrupteur trois
coupures

Interruptor de corte triple

C48/N
Heated oxygen sensor #2 Reheizte lambdas-onde

#2
Capteur d'oxygène
chauffé #2

Sensor de oxígeno
calentado, ho2s #2

C50/GRY EGR valve EGR-ventil Soupape EGR Valvula EGR

C51/BLK
Back-up light switch Rückfahrleu-

chtenschalter
Interrupteur de feux de
marche arrière

Interruptor de la luz de
marcha atrás

C57/N
(Type 3)

Main harness (To E40) Hauptkabelbaum (ZUM
E40)

Faisceau de fils
électriques principal (AU
E40)

Mazo de cables principal
(AL E40)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-9
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

RHD

E11
E13

E12 E09

E07

E08

E04

E03

E05

E01

E21

E23

E24

E22

E25

E26

E28

E27
E18

E06E14
E15

E20
E19

E

E17

E02

E29

E10
(TO C11)

E38E16

7

8

9

10

11

12



8A-3-10
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E01/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard (G) Antiniebla frontal (IZQ.)

E02/GRY
Headlight beam leveling
actuator (L)

Scheinwerferstrahl-
nivellierstellglied (L)

Commande de reglage
du faisceau de phare (G)

Actuador de nivelacion
del haz de luz de los
faros (IZQ.)

E03/GRY
Front position light (L) Vordere parkleuc-hte (L) Feu de position avant (G) Luz de posición frontal

(IZQ.)

E04/BLK
Turn signal light (L) Blinkleuchte (L) Feux de changement de

direction (G)
Luz de la señal de giro
(IZQ.)

E05/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G) Faro (IZQ.)

E06/BLK
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E07/N
Radiator fan relay #2 Kühler lüfterrelais #2 Relais de ventilateur de

radiateur #2
Rele del ventilador del
radiador Nº2

E08/N
Radiator fan relay #3 Kühler lüfterrelais #3 Relais de ventilateur de

radiateur #3
Rele del ventilador del
radiador Nº3

E09/N
Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la

roue (AVG)
Sensor de velocidad de
las ruedas (FR. IZQ.)

E10/N
Engine harness (To C11) Motorkabelbaum (ZUM

C11)
Faisceau de fils
électriques de moteur
(AU C11)

Mazo de cables del
motor (AL C11)

E11/N
Side turn signal light(L) Seitenblinkleuchte (L) EClairage De

Clignotant(G)
Luz de señal de viraje
(IZQ.)

E12/BRN Main fuse Hauptsicherung Fusible principal Fusible principal
E13/BRN Main fuse Hauptsicherung Fusible principal Fusible principal

E14/N Main fuse Hauptsicherung Fusible principal Fusible principal
E15/N Main fuse Hauptsicherung Fusible principal Fusible principal

E16/N
Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard

avanty
Relé antiniebla frontal

E17/GRY
Brake fluid level switch Bremsflüssigkeitsstandsc

halter
Interrupteur de niveau de
liquide de frein

Interruptor de nivel de
fluido de frenos

E18/N
Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la

roue (AVD)
Sensor de velocidad de
las ruedas (FR. DER.)

E19/BLK
ABS control module ABS-steuermodul Module de commande de

l'ABS
Módulo de control del
ABS

E20/BLK Horn Hupe Avertisseur Bocina

E21/N
Front fog light (R) Nebelscheinwerfer (R) Anti-brouillard avant(D) Luz de neblina delantera

(DER.)

E22/BLK
Turn signal light (R) Blinkleuchte (R) Feux de changement de

direction (D)
Luz de la señal de giro
(DER.)

E23/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D) Faro (DER.)

E24/GRY
Front position light (R) Vordere parkleuc-hte (R) Feu de position avant (D) Luz de posición frontal

(DER.)

E25/BLU
Front washer motor Windschutzscheiben Moteur de lave-glace de

pare-brise
Motor del lavador del
parabrisas

E26/GRN
Rear washer motor Heckscheiben-

waschermotor
Moteur de lave-glace
arrière

Motor del lavador trasero

E27/N Wiper motor Wischermotor Moteur d´essuie-glaces motor del limpiador

E28/N
Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de

clignotant(D)
Luz de señal de viraje
(DER.)

E29/GRY
Headlight beam leveling
actuator(R)

Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage
du faisceau de phare(D)

Actuador de nivelacion
del haz de luz de los
faros(DER.)

E38/N
Front fog light(Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-11
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

LHD

E11
E13

E12 E09

E07

E08

E04

E03

E05

E01

E21

E23

E24

E22

E25

E26

E28

E27
E18

E06E14
E15

E17E20
E19

E

E39

E02

E29

E10 (TO C11) (Type 1)
E40 (TO C57) (Type 3)

E38E16

7

8

9

10

11

12



8A-3-12
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E01/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard(G) Antiniebla frontal(IZQ.)

E02/GRY
Headlight beam leveling
actuator(L)

Scheinwerferstrahl-
nivellierstellglied(L)

Commande de reglage
du faisceau de phare(G)

Actuador de nivelacion
del haz de luz de los
faros(IZQ.)

E03/GRY
Front position light (L) Vordere parkleuc-hte (L) Feu de position avant (G) Luz de posición frontal

(IZQ.)

E04/BLK
Turn signal light (L) Blinkleuchte (L) Feux de changement de

direction (G)
Luz de la señal de giro
(IZQ.)

E05/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G) Faro (IZQ.)

E06/BLK
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E07/N
Radiator fan relay #2 Kühler lüfterrelais #2 Relais de ventilateur de

radiateur #2
Rele del ventilador del
radiador Nº2

E08/N
Radiator fan relay #3 Kühler lüfterrelais #3 Relais de ventilateur de

radiateur #3
Rele del ventilador del
radiador Nº3

E09/N
Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la

roue (AVG)
Sensor de velocidad de
las ruedas (FR. IZQ.)

E10/N
(Type 1)

Engine harness (To C11) Motorkabelbaum (ZUM
C11)

Faisceau de fils
électriques de moteur
(AU C11)

Mazo de cables del
motor (AL C11)

E11/N
Side turn signal light(L) Seitenblinkleuchte (L) EClairage De

Clignotant(G)
Luz de señal de viraje
(IZQ.)

E12/BRN Main fuse Hauptsicherung Fusible principal Fusible principal
E13/BRN Main fuse Hauptsicherung Fusible principal Fusible principal

E14/N Main fuse Hauptsicherung Fusible principal Fusible principal
E15/N Main fuse Hauptsicherung Fusible principal Fusible principal

E16/N
Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard

avanty
Relé antiniebla frontal

E17/GRY
Brake fluid level switch Bremsflüssigkeitsstandsc

halter
Interrupteur de niveau de
liquide de frein

Interruptor de nivel de
fluido de frenos

E18/N
Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la

roue (AVD)
Sensor de velocidad de
las ruedas (FR. DER.)

E19/BLK
ABS control module ABS-steuermodul Module de commande de

l'ABS
Módulo de control del
ABS

E20/BLK Horn Hupe Avertisseur Bocina

E21/N
Front fog light(R) Nebelscheinwerfer (R) Anti-brouillard avant(D) Luz de neblina delantera

(DER.)

E22/BLK
Turn signal light (R) Blinkleuchte (R) Feux de changement de

direction (D)
Luz de la señal de giro
(DER.)

E23/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D) Faro (DER.)

E24/GRY
Front position light (R) Vordere parkleuc-hte (R) Feu de position avant (D) Luz de posición frontal

(DER.)

E25/BLU
Front washer motor Windschutzscheiben Moteur de lave-glace de

pare-brise
Motor del lavador del
parabrisas

E26/GRN
Rear washer motor Heckscheiben-

waschermotor
Moteur de lave-glace
arrière

Motor del lavador trasero

E27/N Wiper motor Wischermotor Moteur d´essuie-glaces motor del limpiador

E28/N
Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de

clignotant(D)
Luz de señal de viraje
(DER.)

E29/GRY
Headlight beam leveling
actuator(R)

Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage
du faisceau de phare(D)

Actuador de nivelacion
del haz de luz de los
faros(DER.)

E38/N
Front fog light(Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)

E39/N
Triple cut switch Dreifachabschalter Interrupteur trois

coupures
Interruptor de corte triple

E40/N
(Type 3)

Engine harness (To C57) Motorkabelbaum (ZUM
C57)

Faisceau de fils
électriques de moteur
(AU C57)

Mazo de cables del
motor (AL C57)



8A-3-13
Instrument panel
Armaturenbrett

Panmeau d'instruments
Tablero de instrumentos

E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principa
E:Mazo de cables principal

RHD

E30

E31

E36
(TO G35)

E35
(TO G34)

E34
(TO G33)

E33
(TO L05)

E37

E

No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E30/N
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E31/N Heater resistor Heizungswiderstand Resistance de chauffage Resistor del calefactor

E33/N
Floor harness (To L05) Bodenwannen-

kabelbaum (ZUM L05)
Faisceau de fils
électriques de plancher
(AU L05)

Mazo de cables del piso
(AL L05)

E34/N
Instrument panel harness
(To G33)

Armaturenbrett-
kabelbum (ZUM G33)

Faisceau de fils
électriques de planche de
bord (AU G33)

Mazo de cables del
tablero de instrumentos
(AL G33)

E35/N
Instrument panel harness
(To G34)

Armaturenbrett-
kabelbum (ZUM G34)

Faisceau de fils
électriques de planche de
bord (AU G34)

Mazo de cables del
tablero de instrumentos
(AL G34)

E36/N
Instrument panel harness
(To G35)

Armaturenbrett-
kabelbum (ZUM G35)

Faisceau de fils
électriques de planche de
bord (AU G35)

Mazo de cables del
tablero de instrumentos
(AL G35)

E37/N
Front fog light (Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-14
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

LHD

E30

E31

E36
(TO G35)

E35
(TO G34)

E34
(TO G33)

E33
(TO L05)

E37

E

No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E30/N
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E31/N Heater resistor Heizungswiderstand Resistance de chauffage Resistor del calefactor

E33/N
Floor harness (To L05) Bodenwannen-

kabelbaum (ZUM L05)
Faisceau de fils
électriques de plancher
(AU L05)

Mazo de cables del piso
(AL L05)

E34/N
Instrument panel harness
(To G33)

Armaturenbrett-
kabelbum (ZUM G33)

Faisceau de fils
électriques de planche de
bord (AU G33)

Mazo de cables del
tablero de instrumentos
(AL G33)

E35/N
Instrument panel harness
(To G34)

Armaturenbrett-
kabelbum (ZUM G34)

Faisceau de fils
électriques de planche de
bord (AU G34)

Mazo de cables del
tablero de instrumentos
(AL G34)

E36/N
Instrument panel harness
(To G35)

Armaturenbrett-
kabelbum (ZUM G35)

Faisceau de fils
électriques de planche de
bord (AU G35)

Mazo de cables del
tablero de instrumentos
(AL G35)

E37/N
Front fog light (Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-15
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

Q:Air bag harness
Q:Airbag-kabelbaum
Q:Faisceau de fils électriques de sac gonflable
Q:Mazo de cables del tcolchón de aire

RHD Type 1 & 2

G

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)G33

(TO E34)

G04
(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25

G46

G40

G42

G31

G29

G17G09G08G07
G02

G23

G12

G14

G13

G19

G20

G21
G22

G28
G27

G26

G16

G44

G30

G32

G05

G06

Q01

G24

G49

G41

G48

G15Q03

G54 16

17

15

14 13

G39
Q02

23

(Type1&Type2)

Q07

Q04

Q06

Q05

Q08

Q



8A-3-16
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

RHD Type 3

G

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34)G04

(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25
G46

G40

G42

G31

G29

G17

G09

G08G07

G02

G23

G12

G14

G13

G19

G20

G21

G22 G28

G27

G26

G16

G44

G30

G32

G05

G06

G24

G49

G41

G48

G52

G15

G54

16

17

15

14 13

G39
(TO L41)



8A-3-17
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Instrument panel harness Armaturenbrett-

kabelbaum
Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G01/N
Power window sub wire
(To J07)

Fensterheber
nebenkabel (ZUM J07)

Cable secondaire- de
fenetre electrique (AU
J07)

Cable secundario de
ventanillas electricas (AL
J07)

G02/N ECM

G03/N
Engine harness (To C46) Motorkabelbaum (ZUM

C46)
Faisceau de fils
électriques de moteur
(AU C46)

Mazo de cables del
motor (AL C46)

G04/N
Engine harness (To C45) Motorkabelbaum (ZUM

C45)
Faisceau de fils
électriques de moteur
(AU C45)

Mazo de cables del
motor (AL C45)

G05/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D) Altavoz frontal (DER.)

G06/BLK
Immobilizer control mod-
ule

Wegfhrsperre-
teuermodul

Module de commande
d´immobilisateur

Módulo de control del
inmovilizador

G07/BLK
Diagnosis connector #2 Diagnosestecker #2 Connecteur de diagnostic

#2
Conector de diagnosis #2

G08/BLK EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP Termistor de evaporador
G09/BLU Radio Radio Radio Radio

G10/N
Power window main har-
ness (To J01)

Hauptkabelbaum für
automatischen
fensterheber (ZUM J01)

Faisceau de fils
électriques principal de
lève-vitres (AU J01)

Mazo de cables principal
de la ventanilla
automática (AL J01)

G12/N
Rear defogger switch Schalter für hecksch-

eibenentfeuchter
Interrupteur de
désembueur arrière

Interruptor del
desempañador trasero

G13/BLU
Hazard switch Warnblinkerschalter Commutateur de feude

de tresse
Interruptor de peligro

G14/N
Blower fan & A/C switch Gebläse und

klimaanlagenschalter
Interrupteur de
ventilateur soufflant & ca

Interruptor de A/C y
ventilador soplador

G15/N
Multi information display Multi-informations-

display
Affichage multi-
informations

Pantalla de informacion
multiple

G16/N Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos
G17/BLK Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos

G19/BLK
Data link connector Datenverbindungss-

tecker
Connecteur de
transmission de données

Conector de enlace de
datos

G20/BLU Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G21/N Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación

G22/GRY Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G23/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G) Altavoz frontal (IZQ.)

G24/N
P/S control module P/S-steuermodur Module de commande du

P/S
Módulo de control de P/S

G25/N
(Type 1 & 2)

Horn relay Hupenrelais Relais d'avertisseur
sonore

Relé de la bocina

G26/N
Combination switch
(Dimmer and lighting)

Kombinationsschalter
(Abblendschalter und
beleuchtung)

Commutateur combine
(Gradateur et eclairage)

Interruptor de
combinación (Luces y
reductor de intensidad)

G27/GRY
Combination switch (Turn
signal light)

Kombinationsschalter
(Blinkleuchte)

Commutateur combine
(Feux de changement de
direction)

Interruptor de
combinación (Luz de la
señal de giro)

G28/N
Combination switch
(Wiper)

Kombinationsschalter
(Wischer)

Commutateur combine
(Essuie-glace)

Interruptor de
combinación (Limpiador)

G29/N
Combination switch
(Rear wiper and washer)

Kombinationsschalter
(Heckscheibenwischer
und -wascher)

Commutateur combine
(Essuie-glaces et lave-
glaces arriere)

Interruptor de
combinación (Limpiador
y lavador traseros)

G30/GRY
Headlight leveling switch Scheinwerfer-

justierschalter
Commutateur de reglage
de phare

Interruptor de nivelación
de los faros

G31/N
Main switch(Key) Hauptschalter

(Schlüssel)
Interrupteur principal(Cle) Interruptor (Llave)

principal
G32/N Ignition switch Zündschloss Contacteur d'allumage Interruptor de encendido

G33/N
Main harness (To E34) Hauptkabelbaum (ZUM

E34)
Faisceau de fils
électriques principal (AU
E34)

Mazo de cables principal
(AL E34)



8A-3-18
Instrument panel harness Armaturenbrett-
kabelbaum

Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G34/N
Main harness (To E35) Hauptkabelbaum (ZUM

E35)
Faisceau de fils
électriques principal (AU
E35)

Mazo de cables principal
(AL E35)

G35/N
Main harness (To E36) Hauptkabelbaum (ZUM

E36)
Faisceau de fils
électriques principal (AU
E36)

Mazo de cables principal
(AL E36)

G36/BLK
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

G37/GRY
Floor harness (To L07) Bodenwannen-

kabelbaum (ZUM L07)
Faisceau de fils
électriques de plancher
(AU L07)

Mazo de cables del piso
(AL L07)

G38/GRY
Floor harness (To L28) Bodenwannen-

kabelbaum (ZUM L28)
Faisceau de fils
électriques de plancher
(AU L28)

Mazo de cables del piso
(AL L28)

G39
(Type 1 & 2)

Air bag harness (To Q02) Airbag-kabelbaum (ZUM
Q02)

Faisceau de fils
électriques de sac
gonflable (AU Q02)

Mazo de cables del
tcolchón de aire (AL Q02)

G39/YEL
(Type 3)

Floor harness (To L41) Bodenwannen-
kabelbaum (ZUM L41)

Faisceau de fils
électriques de plancher
(AU L41)

Mazo de cables del piso
(AL L41)

G40/GRY
Door lock controller Steuereinheit für

türverriegelung
Commande de
verrouillage des portes

Controlador de bloqueo
de las puertas

G41/N
CO adjusting resistor CO-regellungs

widerstand
Résisteur de réglage du
CO

Resistencia de ajuste de
CO

G42/BLK Turn signal relay Blinkerrelais Relais de clignotant Relé de la señal de giro

G44/BLK
Mirror switch Spiegelschalter Interrupteur de

rétroviseurs
Interruptor de los
retrovisores

G45/N
(Type 1 & 2)

Rear wiper relay Heckscheibenwischerrel
ais

Relais d´essuie-glaces
arriere

Rele del limpiador trasero

G46/N
Front fog light switch Nebelscheinwerferschalt

er
Interrupteur d´anti-
brouillard avant

Interruptor de luz de
neblina delantera

G48/BLU
Rear fog light switch Schalter für

hecknebelleuchte
Intrrupteur
d'antibrouillard arriére

Interruptor de la luz
antiniebla trasera

G49/N
Illumination controller Beleuchtungsregler Dispositif de regulation

de leclairage
Controlador de
iluminacion

G52/BLK
(Type 3)

Horn & rear wiper relay Hupen- und
Heckscheibenwischerrel
ais

Relais avertisseur et
essuie-glace arrière

Relé de bocina y
limpialunetas trasero

G54/N
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

Air bag harness Airbag-kabelbaum Faisceau de fils
électriques de sac
gonflable

Mazo de cables del
colchón de aire

Q01/YEL Contact coil Kontakt-spule Bobine de contact Bobina de contacto

Q02/YEL
Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(Al G39)

Q03/YEL Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

Q04/N
Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic

#3
Conector de diagnosis #3

Q05/YEL
Pretensioner (driver side) Vorspanner (fahrerseite) Pretensionneur (cote

conducteur)
Pretensor (lado del
conductor)

Q06/YEL
Air bag control module Airbag-steuermodul Module de commande

des coussins d air
Modulo de control de
colchón de aire

Q07/YEL
Pretensioner (passenger
side)

Vorspanner
(beifahrerseite)

Pretensionneur (cote
passager)

Pretensor (lado del
pasajero)

Q08/YEL
Driver inflator Gasgenerator

(fahrerseite)
Gazogène cóté
conducteur

Inflador del lado del
conductor

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-19
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

Q:Air bag harness
Q:Airbag-kabelbaum
Q:Faisceau de fils électriques de sac gonflable
Q:Mazo de cables del tcolchón de aire

LHD Type 1 & 2

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34)

G04
(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25

G46

G40
G42

G31 G29 G17 G09
G08

G07

G02

G05

G12

G14

G13

G19

G20

G21

G22G28

G27

G26

G16

G44

G30

G32

G23

G39
Q02

G06

G24

G41

G48

G15
G

15

16

17

13 14Q01
Q08

Q06 Q07

Q04

Q05

Q03

23

(Type1&Type2)

Q



8A-3-20
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

LHD Type 3

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34) G04

(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G53

G25
G46

G40

G42

G31

G29

G17

G09

G08 G07

G02

G05

G12

G14

G13

G19

G20

G21

G22

G28

G27

G26

G16

G44

G30

G32

G23

G39
(TO L41)

G06

G24

G41

G51

G48

G52

G15
G

G50

15

16

17

13 14



8A-3-21
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Instrument panel harness Armaturenbrett-

kabelbaum
Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G01/N
Power window sub wire
(To J07)

Fensterheber
nebenkabel (ZUM J07)

Cable secondaire- de
fenetre electrique (AU
J07)

Cable secundario de
ventanillas electricas (AL
J07)

G02/N ECM

G03/N
Engine harness (To C46) Motorkabelbaum (ZUM

C46)
Faisceau de fils
électriques de moteur
(AU C46)

Mazo de cables del
motor (AL C46)

G04/GRY
Engine harness (To C45) Motorkabelbaum (ZUM

C45)
Faisceau de fils
électriques de moteur
(AU C45)

Mazo de cables del
motor (AL C45)

G05/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D) Altavoz frontal (DER.)

G06/BLK
Immobilizer control mod-
ule

Wegfhrsperre-
teuermodul

Module de commande
d´immobilisateur

Módulo de control del
inmovilizador

G07/BLK
Diagnosis connector #2 Diagnosestecker #2 Connecteur de diagnostic

#2
Conector de diagnosis #2

G08/N EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP Termistor de evaporador
G09/BLU Radio Radio Radio Radio

G10/N
Power window main har-
ness (To J01)

Hauptkabelbaum für
automatischen
fensterheber (ZUM J01)

Faisceau de fils
électriques principal de
lève-vitres (AU J01)

Mazo de cables principal
de la ventanilla
automática (AL J01)

G12/GRN
Rear defogger switch Schalter für hecksch-

eibenentfeuchter
Interrupteur de
désembueur arrière

Interruptor del
desempañador trasero

G13/GRY
Hazard switch Warnblinkerschalter Commutateur de feude

de tresse
Interruptor de peligro

G14/N
Blower fan & A/C switch Gebläse und

klimaanlagenschalter
Interrupteur de
ventilateur soufflant & ca

Interruptor de A/C y
ventilador soplador

G15/BLK
Multi information display Multi-informations-

display
Affichage multi-
informations

Pantalla de informacion
multiple

G16/N Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos
G17/BLK Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos

G19/BLK
Data link connector Datenverbindungss-

tecker
Connecteur de
transmission de données

Conector de enlace de
datos

G20/BLU Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G21/N Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación

G22/GRY Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G23/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G) Altavoz frontal (IZQ.)

G24/N
P/S control module P/S-steuermodur Module de commande du

P/S
Módulo de control de P/S

G25/N
(Type 1 & 2)

Horn relay Hupenrelais Relais d'avertisseur
sonore

Relé de la bocina

G26/N
Combination switch
(Dimmer and lighting)

Kombinationsschalter
(Abblendschalter und
beleuchtung)

Commutateur combine
(Gradateur et eclairage)

Interruptor de
combinación (Luces y
reductor de intensidad)

G27/GRY
Combination switch (Turn
signal light)

Kombinationsschalter
(Blinkleuchte)

Commutateur combine
(Feux de changement de
direction)

Interruptor de
combinación (Luz de la
señal de giro)

G28/N
Combination switch
(Wiper)

Kombinationsschalter
(Wischer)

Commutateur combine
(Essuie-glace)

Interruptor de
combinación (Limpiador)

G29/N
Combination switch
(Rear wiper and washer)

Kombinationsschalter
(Heckscheibenwischer
und -wascher)

Commutateur combine
(Essuie-glaces et lave-
glaces arriere)

Interruptor de
combinación (Limpiador
y lavador traseros)

G30/GRY
Headlight leveling switch Scheinwerfer-

justierschalter
Commutateur de reglage
de phare

Interruptor de nivelación
de los faros

G31/N
Main switch(Key) Hauptschalter

(Schlüssel)
Interrupteur principal(Cle) Interruptor (Llave)

principal
G32/N Ignition switch Zündschloss Contacteur d'allumage Interruptor de encendido

G33/N
Main harness (To E34) Hauptkabelbaum (ZUM

E34)
Faisceau de fils
électriques principal (AU
E34)

Mazo de cables principal
(AL E34)



8A-3-22
Instrument panel harness Armaturenbrett-
kabelbaum

Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G34/N
Main harness (To E35) Hauptkabelbaum (ZUM

E35)
Faisceau de fils
électriques principal (AU
E35)

Mazo de cables principal
(AL E35)

G35/BLU
Main harness (To E36) Hauptkabelbaum (ZUM

E36)
Faisceau de fils
électriques principal (AU
E36)

Mazo de cables principal
(AL E36)

G36/BLK
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

G37/GRY
Floor harness (To L07) Bodenwannen-

kabelbaum (ZUM L07)
Faisceau de fils
électriques de plancher
(AU L07)

Mazo de cables del piso
(AL L07)

G38/GRY
Floor harness (To L28) Bodenwannen-

kabelbaum (ZUM L28)
Faisceau de fils
électriques de plancher
(AU L28)

Mazo de cables del piso
(AL L28)

G39
(Type 1 & 2)

Air bag harness (To Q02) Airbag-kabelbaum (ZUM
Q02)

Faisceau de fils
electriques de sac
gonflable (AU Q02)

Mazo de cables del
colchón de aire (AL Q02)

G39/YEL
(Type 3)

Floor harness (To L41) Bodenwannen-
kabelbaum (ZUM L41)

Faisceau de fils
électriques de plancher
(AU L41)

Mazo de cables del piso
(Al L41)

G40/GRY
Door lock controller Steuereinheit für

türverriegelung
Commande de
verrouillage des portes

Controlador de bloqueo
de las puertas

G41/N
CO adjusting resistor CO-regellungs

widerstand
Résisteur de réglage du
CO

Resistencia de ajuste de
CO

G42/BLK Turn signal relay Blinkerrelais Relais de clignotant Relé de la señal de giro

G44/BLK
Mirror switch Spiegelschalter Interrupteur de

rétroviseurs
Interruptor de los
retrovisores

G45/N
(Type 1 & 2)

Rear wiper relay Heckscheibenwischerrel
ais

Relais d´essuie-glaces
arriere

Rele del limpiador trasero

G46/YEL
Front fog light switch Nebelscheinwerferschalt

er
Interrupteur d´anti-
brouillard avant

Interruptor de luz de
neblina delantera

G48/N
Rear fog light switch Schalter für

hecknebelleuchte
Intrrupteur
d'antibrouillard arriére

Interruptor de la luz
antiniebla trasera

G50/N
Speed warning controller Geschwindigkeitswarnun

gsregler
Régulateur d'alarme
vitesse

Controlador de aviso de
velocidad

G51/N Option connector Option tecker Connecteur de option Conector de opcional

G52/BLK
(Type 3)

Horn & rear wiper relay Hupen- und
Heckscheibenwischerrel
ais

Relais avertisseur et
essuie-glace arrière

Relé de bocina y
limpialunetas trasero

G53/N
Mirror heater relay Spiegelbeheizungsrelais Relais de réchauffeur de

rétroviseur
Relé del calentador del
espejo

Air bag harness Airbag-kabelbaum Faisceau de fils
électriques de sac
gonflable

Mazo de cables del
colchón de aire

Q01/YEL Contact coil Kontakt-spule Bobine de contact Bobina de contacto

Q02/YEL
Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(Al G39)

Q03/YEL Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

Q04/N
Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic

#3
Conector de diagnosis #3

Q05/YEL
Pretensioner (driver side) Vorspanner (fahrerseite) Pretensionneur (cote

conducteur)
Pretensor (lado del
conductor)

Q06/YEL
Air bag control module Airbag-steuermodul Module de commande

des coussins d air
Modulo de control de
colchón de aire

Q07/YEL
Pretensioner (passenger
side)

Vorspanner
(beifahrerseite)

Pretensionneur (cote
passager)

Pretensor (lado del
pasajero)

Q08/YEL
Driver inflator Gasgenerator

(fahrerseite)
Gazogène cóté
conducteur

Inflador del lado del
conductor

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-23
Door, Roof
Türen, Dach
Porte, Toit

Puertas, Techo
J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Cable de puertas delanteras,Cable de puerts traseras

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Cable de techo

RHD

J01
(TO G10)

J06
(TO L06)
(5DOOR)

J12
(TO L09)

J07
(TO G01)

J16
(TO L13)

K01
(TO L01)

J02

J15 J14

J09

J08
J10

J11

J13J04
J05

J03

J19

J18

J17

K03

K02

K

J

J

J

J



8A-3-24
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Front door wire (Driver
side)

Fronttüraabel
(Fahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del conductor)

J01/N
Instrument panel harness
(To G10)

Armaturenbrett-
kabelbum (ZUM G10)

Faisceau de fils
électriques de planche de
bord (AU G10)

Mazo de cables del
tablero de instrumentos
(AL G10)

J02/N
Front power window
motor (Driver side)

Frontscheibenhebemotor
(Cote conducteur)

Moteur de lève-vitre
avant (Fahrerseite)

Motor de la ventanilla
automática frontal (Lado
del conductor)

J03/GRN
Mirror motor (Driver side) Spiegelmotor (Cote

conducteur)
Moteur de retroviseur
(Fahrerseite)

Motor del retrovisor
(Lado del conductor)

J04/N
Power window main
switch

Hauptschalter für
automatischen
fensterheber

Interrupteur principal de
lève-vitres

Interruptor principal de la
ventanilla automática

J05/GRY
Front door lock
motor(Driver side)

Vordertür-sperrmotor
(Cote conducteur)

Moteur de verrouilage de
porte avant (Fahrerseite)

motor de bloqueo de la
puerta frontal (Lado del
conductor)

J06/N
Floor harness (To L06) Bodenwannen-

kabelbaum (ZUM L06)
Faisceau de fils
électriques de plancher
(AU L06)

Mazo de cables del piso
(AL L06)

Front door wire (Passen-
ger side)

Fronttüraabel
(Beifahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del pasajero)

J07/BLU
Instrument panel harness
(To G01)

Armaturenbrett-
kabelbum (ZUM G01)

Faisceau de fils
électriques de planche de
bord (AU G01)

Mazo de cables del
tablero de instrumentos
(AL G01)

J08/N
Front power window
motor (Passenger side)

Frontscheibenhebemotor
(Cote passager)

Moteur de lève-vitre
avant (Beifahrerseite)

Motor de la ventanilla
automática frontal (Lado
del pasajero)

J09/GRN
Mirror motor (Passenger
side)

Spiegelmotor (Cote
passager)

Moteur de rètroviseur
(Beifahrerseite)

Motor del retrovisor
(Lado del pasajero)

J10/N
Front power window sub
switch

Hilfsschalter für vorderen
elektrischen fensterheber

Commutateur secondaire
de lève-glace électrique
avant

Interruptor secundario de
las ventanillas
automáticas traseras

J11/GRY
Front door lock motor
(Passenger side)

Vordertür-sperrmotor
(Cote passager)

Moteur de verrouilage de
porte avant
(Beifahrerseite)

Motor de bloqueo de la
puerta frontal (Lado del
pasajero)

Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J12/N
Floor harness (To L09) Bodenwannen-

kabelbaum (ZUM L09)
Faisceau de fils
électriques de plancher
(AU L09)

Mazo de cables del piso
(AL L09)

J13/N

Rear power window sub
switch (R)

Hilfsschalter für hinterer
elektrischen fensterheber
(R)

Commutateur secondaire
de lève-glace électrique
arrière (D)

Interruptor secundario de
las ventanillas
automáticas delanteras
(DER.)

J14/GRY
Rear door lock motor (R) Motor für türverriegelung

hinten (R)
Moteur de verrouilage
des portes arriere (D)

Motor de bloqueo de la
puerta trasera (DER.)

J15/N
Rear power window
motor (R)

Hinterer
fensterhebermotor (R)

Moteur de leve-vitre
arriere (D)

Motor de la ventanilla
automática trasera
(DER.)

J16/N
Floor harness (To L13) Bodenwannen-

kabelbaum (ZUM L13)
Faisceau de fils
électriques de plancher
(AU L13)

Mazo de cables del piso
(AL L13)

J17/N

Rear power window sub
switch (L)

Hilfsschalter für hinterer
elektrischen fensterheber
(L)

Commutateur secondaire
de lève-glace électrique
Arrière (G)

Interruptor secundario de
las ventanillas
automáticas delanteras
(IZQ.)

J18/GRY
Rear door lock motor(L) Motor für türverriegelung

hinten(L)
Moteur de verrouilage
des portes arriere(G)

Motor de bloqueo de la
puerta trasera (IZQ.)



8A-3-25
Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J19/N
Rear power window
motor (L)

Hinterer
fensterhebermotor (L)

Moteur de leve-vitre
arriere (G)

Motor de la ventanilla
automática trasera (IZQ.)

Rear wire Dachkabel Fil de toit Cable de techo

K01/N
Floor harness (To L01) Bodenwannen-

kabelbaum (ZUM L01)
Faisceau de fils
électriques de plancher
(AU L01)

Mazo de cables del piso
(AL L01)

K02/N
Keyless entry receiver Empfänger schlüssellose

zentralverriegelung
Recepteur d´entree sans
cle

Receptor de entrada sin
llave

K03/N Interior light Innenraumbeleuchtung Eclairage intérieur Luz interior

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-26
J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Cable de puertas delanteras,Cable de puerts traseras

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Cable de techo

LHD

J07
(TO G01)

J12
(TO L09) J01

(TO G10)
K01

(TO L01)

J16
(TO L13)

J08

J15 J14

J03

J02

J04

J05

J13
J10 J11

J09

J19

J18

J17

K03
K02 K

J

J06
(TO L06)
(5DOOR)

J
J

J



8A-3-27
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Front door wire (Driver
side)

Fronttüraabel
(Fahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del conductor)

J01/N
Instrument panel harness
(To G10)

Armaturenbrett-
kabelbum (ZUM G10)

Faisceau de fils
électriques de planche de
bord (AU G10)

Mazo de cables del
tablero de instrumentos
(AL G10)

J02/N
Front power window
motor (Driver side)

Frontscheibenhebemotor
(Cote conducteur)

Moteur de lève-vitre
avant (Fahrerseite)

Motor de la ventanilla
automática frontal (Lado
del conductor)

J03/GRN
Mirror motor (Driver side) Spiegelmotor (Cote

conducteur)
Moteur de retroviseur
(Fahrerseite)

Motor del retrovisor
(Lado del conductor)

J04/N
Power window main
switch

Hauptschalter für
automatischen
fensterheber

Interrupteur principal de
lève-vitres

Interruptor principal de la
ventanilla automática

J05/GRY
Front door lock
motor(Driver side)

Vordertür-sperrmotor
(Cote conducteur)

Moteur de verrouilage de
porte avant (Fahrerseite)

motor de bloqueo de la
puerta frontal (Lado del
conductor)

J06/N
Floor harness (To L06) Bodenwannen-

kabelbaum (ZUM L06)
Faisceau de fils
électriques de plancher
(AU L06)

Mazo de cables del piso
(AL L06)

Front door wire (Passen-
ger side)

Fronttüraabel
(Beifahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del pasajero)

J07/BLU
Instrument panel harness
(To G01)

Armaturenbrett-
kabelbum (ZUM G01)

Faisceau de fils
électriques de planche de
bord (AU G01)

Mazo de cables del
tablero de instrumentos
(AL G01)

J08/N
Front power window
motor (Passenger side)

Frontscheibenhebemotor
(Cote passager)

Moteur de lève-vitre
avant (Beifahrerseite)

Motor de la ventanilla
automática frontal (Lado
del pasajero)

J09/GRN
Mirror motor (Passenger
side)

Spiegelmotor (Cote
passager)

Moteur de rètroviseur
(Beifahrerseite)

Motor del retrovisor
(Lado del pasajero)

J10/N
Front power window sub
switch

Hilfsschalter für vorderen
elektrischen fensterheber

Commutateur secondaire
de lève-glace électrique
avant

Interruptor secundario de
las ventanillas
automáticas traseras

J11/GRY
Front door lock motor
(Passenger side)

Vordertür-sperrmotor
(Cote passager)

Moteur de verrouilage de
porte avant
(Beifahrerseite)

Motor de bloqueo de la
puerta frontal (Lado del
pasajero)

Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J12/N
Floor harness (To L09) Bodenwannen-

kabelbaum (ZUM L09)
Faisceau de fils
électriques de plancher
(AU L09)

Mazo de cables del piso
(AL L09)

J13/N

Rear power window sub
switch (R)

Hilfsschalter für hinterer
elektrischen fensterheber
(R)

Commutateur secondaire
de lève-glace électrique
arrière (D)

Interruptor secundario de
las ventanillas
automáticas delanteras
(DER.)

J14/GRY
Rear door lock motor (R) Motor für türverriegelung

hinten (R)
Moteur de verrouilage
des portes arriere (D)

Motor de bloqueo de la
puerta trasera (DER.)

J15/N
Rear power window
motor (R)

Hinterer
fensterhebermotor (R)

Moteur de leve-vitre
arriere (D)

Motor de la ventanilla
automática trasera
(DER.)

J16/N
Floor harness (To L13) Bodenwannen-

kabelbaum (ZUM L13)
Faisceau de fils
électriques de plancher
(AU L13)

Mazo de cables del piso
(AL L13)

J17/N

Rear power window sub
switch (L)

Hilfsschalter für hinterer
elektrischen fensterheber
(L)

Commutateur secondaire
de lève-glace électrique
Arrière (G)

Interruptor secundario de
las ventanillas
automáticas delanteras
(IZQ.)

J18/GRY
Rear door lock motor(L) Motor für türverriegelung

hinten(L)
Moteur de verrouilage
des portes arriere(G)

Motor de bloqueo de la
puerta trasera(IZQ.)



8A-3-28
Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J19/N
Rear power window
motor (L)

Hinterer
fensterhebermotor (L)

Moteur de leve-vitre
arriere (G)

Motor de la ventanilla
automática trasera (IZQ.)

Rear wire Dachkabel Fil de toit Cable de techo

K01/N
Floor harness (To L01) Bodenwannen-

kabelbaum (ZUM L01)
Faisceau de fils
électriques de plancher
(AU L01)

Mazo de cables del piso
(AL L01)

K02/N
Keyless entry receiver Empfänger schlüssellose

zentralverriegelung
Recepteur d´entree sans
cle

Receptor de entrada sin
llave

K03/N Interior light Innenraumbeleuchtung Eclairage intérieur Luz interior

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-29
Floor
Boden

Plancher
Piso

K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness,G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum,G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

RHD Type 1 & 2

L09
(TO J12)

L14
(3DOOR)

L39
(3DOOR)

L28
(TO G38)

L07
(TO G37)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L14

L18

L17

L02

L08

L20

K05

L10

L15
L16

K07

L04

L30
L11

L21

M05

L10
(3DOOR)

M03

L27

L40
(3DOOR)

L

M

L19
L29

K06
L26

(5DOOR)

M04

L24
K04

(5DOOR)

K

Fuel pump harness

G sensor wire(4WD)

K

: 4WD

L32

L12
L31

L25
M01

20

18
19



8A-3-30
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness,G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum,G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

RHD Type 3

L09
(TO J12)

L14
(3DOOR)

L39
(3DOOR)

L28
(TO G38)

L07
(TO G37)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L14

L45

L18

L17

L02

L44

L08

L20

L47
K05

L10

L15
L16

K07

L04

L48

L41
(TO G39)

L30
L11

L21

M05

L10
(3DOOR)

M03

L27

L40
(3DOOR)

L

M

L19
L29

K06
L26

(5DOOR)
L42

M04

L24
K04

(5DOOR)

K

Fuel pump harness

G sensor wire(4WD)

K

: 4WD

L32

L12
L31

L43
L46

L25
M01

20

18
23

19



8A-3-31
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rear speaker wire Lautsprecherkabel hinten Cable de haut-parleur

arriere
Cable de altavoz trasero

K04/N
Floor harness (To L24) Bodenwannen-

kabelbaum (ZUM L24)
Faisceau de fils
électriques de plancher
(AU L24)

Mazo de cables del piso
(AL L24)

K05/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)

K06/N
Floor harness (To L26) Bodenwannen-

kabelbaum (ZUM L26)
Faisceau de fils
électriques de plancher
(AU L26)

Mazo de cables del piso
(AL L26)

K07/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere (G) Altavoz trasero (IZQ.)
Floor harness Bodenwannen-

kabelbaum
Faisceau de fils
électriques de plancher

Mazo de cables del piso

L01/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01) Cable de techo (AL K01)
L02/BLK Diode #2 Diode #2 Diode #2 Diodo #2

L04/N
Brake light switch Bremslicht-schalter Interrupteur de feux stop Interruptor de la luz del

freno

L05/N
Main harness (To E33) Hauptkabelbaum (ZUM

E33)
Faisceau de fils
électriques principal (AU
E33)

Mazo de cables principal
(AL E33)

L06/N
Power window main
wire(To J06)

Fensterheber hauptkabel
(ZUM J06)

Cable principal de fenetre
electrique (AU J06)

Cable principal de
ventanillas electricas (AL
J06)

L07/GRY
Instrument panel harness
(To G37)

Armaturenbrett-
kabelbaum (ZUM G37)

Faisceau de fils
électriques de planche de
bord (AU G37)

Mazo de cables del
tablero de instrumentos
(AL G37)

L08/N
A/T shift lever Automatikgetriebe-

wählhebel
Levier de changement de
vitesses A/T

Palanca de cambios de
A/T

L09/N
Power window rear wire
(To J12)

Fensterheberkabelhinten
(ZUM J12)

Cable arriere de fenetre
electrique (AU J12)

Cable trasero de
ventanillas electricas (AL
J12)

L10/N
Front door switch (R) Vorderer türschalter (R) Commutateur de porte

avant (D)
Interruptor de la puerta
delantera (DER.)

L11/BLK
Parking brake switch Handbremsenschalter Interrupteur de frein de

stationnement
Interruptor del freno de
estacionamiento

L12/BLU
G sensor wire(To L31) G-sensor-kabel (ZUM

L31)
Cable de detecteur G
(AU L31)

Cable del sensor G (AL
L31)

L13/N
Power window rear wire
(To J16)

Fensterheberkabelhinten
(ZUM J16)

Cable arriere de fenetre
electrique (AU J16)

Cable trasero de
ventanillas electricas (AL
J16)

L14/N
Front door switch (L) Vorderer türschalter (L) Commutateur de porte

avant (G)
Interruptor de la puerta
delantera (IZQ.)

L15/N
Wheel speed sensor (RL) Raddrehza-hlsensor(RL) Capteur de vitesse de la

roue (ARD)
Sensor de velocidad de
las ruedas (TR.IZQ.)

L16/N
Rear door switch (L) Hinterer türschalter (L) Commutateur de porte

arriere(G)
Interruptor de la puerta
trasera (IZQ.)

L17/N
Seat belt switch Sitzgurtschalter Interrupteur de ceinture Interruptor del cinturón

de seguridad

L18/N
Wheel speed sensor
(RR)

Raddrehza-hlsensor
(RR)

Capteur de vitesse de la
roue (ARG)

Sensor de velocidad de
las ruedas (TR.DER.)

L19/N
Fuel pump harness (To
L29)

Kraftstoff-kabelbaum
(ZUM L29)

Faisceau de fils
électriques d'alimentation
(AU L29)

Mazo de cables de la
combustible (AL L29)

L20/N
Rear door switch (R) Hinterer türschalter (R) Commutateur de porte

arriere (D)
Interruptor de la puerta
trasera (DER.)

L21/N
Rear combination light
(R)

Heckkombinations
leuchte (R)

Feu combiné arriere (D) Luz de combinación
trasera (DER.)

L22/BLU
Rearend door harness
(To O02)

Heckklappen-kabelbaum
(ZUM O02)

Faisceau de fils
électriques de hayon (AU
O02)

Mazo de cables de la
puerta posterior (AL O02)

L23/N
Rearend door harness
(To O01)

Heckklappen-kabelbaum
(ZUM O01)

Faisceau de fils
électriques de hayon (AU
O01)

Mazo de cables de la
puerta posterior (AL O01)



8A-3-32
Floor Harness Bodenwannen-
kabelbaum

Faisceau De Fils
Électriques De Plancher

Mazo De Cables Del Piso

L24/N
Rear speaker wire (To
K04)

Lautsprecherkabel hinten
(ZUM K04)

Cable de haut-parleur
arriere (AU K04)

Cable de altavoz trasero
(AL K04)

L25/N
Rear bumper harness (To
M01)

Heckstossfänger-
kabelbaum (ZUM M01)

Harnais de pare-chocs
arriere (AU M01)

Cableado preformado de
paragolpes trasero (AL
M01)

L26/N
Rear speaker wire (To
K06)

Lautsprecherkabel hinten
(ZUM K06)

Cable de haut-parleur
arriere (AU K06)

Cable de altavoz trasero
(AL K06)

L27/N
Rear combination light
(L)

Heckkombinations
leuchte (L)

Feu combiné arriere (G) Luz de combinación
trasera (IZQ.)

L28/GRY
Instrument panel harness
(To G38)

Armaturenbrett-
kabelbaum (ZUM G38)

Faisceau de fils
électriques de planche de
bord (AU G38)

Mazo de cables del
tablero de instrumentos
(AL G38)

L39/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)
L40/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere(G) Altavoz trasero (IZQ.)

L41/YEL
(Type 3)

Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(AL G39)

L42/YEL
(Type 3)

Driver Inflator Gasgenerator
(Fahrerseite)

Gazogène cóté
conducteur

Inflador del lado del
conductor

L43/YEL
(Type 3)

Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

L44/GRY
(Type 3)

Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic
#3

Conector de diagnosis #3

L45/YEL
(Type 3)

Pretensioner (Driver
side)

Vorspanner (Fahrerseite) Pretensionneur (Cote
conducteur)

Pretensor (Lado del
conductor)

L46/YEL
(Type 3)

Pretensioner (Passenger
side)

Vorspanner
(Beifahrerseite)

Pretensionneur (Cote
passager)

Pretensor (Lado del
pasajero)

L47/YEL
(Type 3)

Air bag control module Airbag-steuermodul Module de commande
des coussins d air

Modulo de control de
colchón de aire

L48/YEL
(Type 3)

Contact coil Kontaktspule Bobine de contact Bobina de contacto

G sensor wire (4WD) G-sensor-kabel (4WD) Cable de detecteur G (4
roues motrices)

Cable del sensor G
(4WD)

L31
Floor harness (To L12) Bodenwannen-

kabelbaum (ZUM L12)
Faisceau de fils
électriques de plancher
(AU L12)

Mazo de cables del piso
(AL L12)

L32 G sensor (ABS) G-sensor (ABS) Détecteur G (ABS) Sensor de G (ABS)
Fuel pump harness Kraftstoffpumpen-

kabelbaum
Faisceau de fils
électriques de pompe
d'alimentation

Mazo de cables la bomba
de combustible

L29/N
Floor harness (To L19) Bodenwannen-

kabelbaum (ZUM L19)
Faisceau de fils
électriques de plancher
(AU L19)

Mazo de cables del piso
(AL L19)

L30/GRY
Fuel pump and gage Kraftstoffpumpe und -

anzeige
Pompe a carburant et
jauge

Bomba de combustible y
medidor

Rear bumper harness Heckstossfänger-
kabelbaum

Harnais de pare-chocs
arriere

Cableado preformado de
paragolpes trasero

M01/N
Floor harness (To L25) Bodenwannen-

kabelbaum (ZUM L25)
Faisceau de fils
électriques de plancher
(AU L25)

Mazo de cables del piso
(AL L25)

M03/N
Rear brake light (L) Hintere bremsleuchte (L) Feux stop arriere (G) Luz del freno trasero

(IZQ.)
M04/N Rear fog light Hecknebelleuchte Antibrouillard arriere Luz antiniebla trasera

M05/N
Rear brake light (R) Hintere bremsleuchte (R) Feux stop arriere (D) Luz del freno trasero

(DER.)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-33
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness, G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum, G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

LHD Type 1 & 2

L09
(TO J12)

L18

L07
(TO G37)

L28
(TO G38)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L10
(5DOOR)

L10
(3DOOR)

L32

L08

L02

L34

K05

L15

L16

K07

L30
L39

(3DOOR)

L21

M05

L14
(3DOOR)

L14
(5DOOR)

M03

L27

L40
(3DOOR)

L

M L19
L29

L25
M01

K06
L26

(5DOOR)

L37

L38

L11

L36

L35

L04

L20

M02

K04
L24

(5DOOR)

K

Fuel pump harness

L12
L31

: 4WDK

20

18

19

23

G sensor wire(4WD)



8A-3-34
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness, G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum, G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

LHD Type 3

L09
(TO J12)

L18

L46

L07
(TO G37)

L28
(TO G38)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L10
(5DOOR)

L10
(3DOOR)

L32

L08

L02

L34

K05

L15

L45

L16

K07

L44

L30

L47

L39
(3DOOR)

L21

M05

L14
(3DOOR)

L14
(5DOOR)

M03

L27

L40
(3DOOR)

L

M L19
L29

L25
M01

K06
L26

(5DOOR)

L48

L42

L41
(TO G39)

L43

L37

L38

L11

L36

L35
L17

L04

L20

M02

K04
L24

(5DOOR)

K

Fuel pump harness

L12
L31

: 4WDK

20

18

19

23

G sensor wire(4WD)



8A-3-35
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rear speaker wire Lautsprecherkabel hinten Cable de haut-parleur

arriere
Cable de altavoz trasero

K04/N
Floor harness (To L24) Bodenwannen-

kabelbaum (ZUM L24)
Faisceau de fils
électriques de plancher
(AU L24)

Mazo de cables del piso
(AL L24)

K05/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)

K06/N
Floor harness (To L26) Bodenwannen-

kabelbaum (ZUM L26)
Faisceau de fils
électriques de plancher
(AU L26)

Mazo de cables del piso
(AL L26)

K07/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere (G) Altavoz trasero (IZQ.)
Floor harness Bodenwannen-

kabelbaum
Faisceau de fils
électriques de plancher

Mazo de cables del piso

L01/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01) Cable de techo (AL K01)
L02/BLK Diode #2 Diode #2 Diode #2 Diodo #2

L04/N
Brake light switch Bremslicht-schalter Interrupteur de feux stop Interruptor de la luz del

freno

L05/N
Main harness (To E33) Hauptkabelbaum (ZUM

E33)
Faisceau de fils
électriques principal (AU
E33)

Mazo de cables principal
(AL E33)

L06/N
Power window main
wire(To J06)

Fensterheber hauptkabel
(ZUM J06)

Cable principal de fenetre
electrique (AU J06)

Cable principal de
ventanillas electricas (AL
J06)

L07/GRY
Instrument panel harness
(To G37)

Armaturenbrett-
kabelbaum (ZUM G37)

Faisceau de fils
électriques de planche de
bord (AU G37)

Mazo de cables del
tablero de instrumentos
(AL G37)

L08/N
A/T shift lever Automatikgetriebe-

wählhebel
Levier de changement de
vitesses A/T

Palanca de cambios de
A/T

L09/N
Power window rear wire
(To J12)

Fensterheberkabelhinten
(ZUM J12)

Cable arriere de fenetre
electrique (AU J12)

Cable trasero de
ventanillas electricas (AL
J12)

L10/N
Front door switch (R) Vorderer türschalter (R) Commutateur de porte

avant (D)
Interruptor de la puerta
delantera (DER.)

L11/BLK
Parking brake switch Handbremsenschalter Interrupteur de frein de

stationnement
Interruptor del freno de
estacionamiento

L12/BLU
G sensor wire(To L31) G-sensor-kabel (ZUM

L31)
Cable de detecteur G
(AU L31)

Cable del sensor G (AL
L31)

L13/N
Power window rear wire
(To J16)

Fensterheberkabelhinten
(ZUM J16)

Cable arriere de fenetre
electrique (AU J16)

Cable trasero de
ventanillas electricas (AL
J16)

L14/N
Front door switch (L) Vorderer türschalter (L) Commutateur de porte

avant (G)
Interruptor de la puerta
delantera (IZQ.)

L15/N
Wheel speed sensor (RL) Raddrehza-hlsensor(RL) Capteur de vitesse de la

roue (ARD)
Sensor de velocidad de
las ruedas (TR.IZQ.)

L16/N
Rear door switch (L) Hinterer türschalter (L) Commutateur de porte

arriere(G)
Interruptor de la puerta
trasera (IZQ.)

L17/N
Seat belt switch Sitzgurtschalter Interrupteur de ceinture Interruptor del cinturón

de seguridad

L18/N
Wheel speed sensor
(RR)

Raddrehza-hlsensor
(RR)

Capteur de vitesse de la
roue (ARG)

Sensor de velocidad de
las ruedas (TR.DER.)

L19/N
Fuel pump harness (To
L29)

Kraftstoff-kabelbaum
(ZUM L29)

Faisceau de fils
électriques d'alimentation
(AU L29)

Mazo de cables de la
combustible (AL L29)

L20/N
Rear door switch (R) Hinterer türschalter (R) Commutateur de porte

arriere (D)
Interruptor de la puerta
trasera (DER.)

L21/N
Rear combination light
(R)

Heckkombinations
leuchte (R)

Feu combiné arriere (D) Luz de combinación
trasera (DER.)

L22/BLU
Rearend door harness
(To O02)

Heckklappen-kabelbaum
(ZUM O02)

Faisceau de fils
électriques de hayon (AU
O02)

Mazo de cables de la
puerta posterior (AL O02)

L23/N
Rearend door harness
(To O01)

Heckklappen-kabelbaum
(ZUM O01)

Faisceau de fils
électriques de hayon (AU
O01)

Mazo de cables de la
puerta posterior (AL O01)



8A-3-36
Floor Harness Bodenwannen-
kabelbaum

Faisceau De Fils
Électriques De Plancher

Mazo De Cables Del Piso

L24/N
Rear speaker wire (To
K04)

Lautsprecherkabel hinten
(ZUM K04)

Cable de haut-parleur
arriere (AU K04)

Cable de altavoz trasero
(AL K04)

L25/N
Rear bumper harness (To
M01)

Heckstossfänger-
kabelbaum (ZUM M01)

Harnais de pare-chocs
arriere (AU M01)

Cableado preformado de
paragolpes trasero (AL
M01)

L26/N
Rear speaker wire (To
K06)

Lautsprecherkabel hinten
(ZUM K06)

Cable de haut-parleur
arriere (AU K06)

Cable de altavoz trasero
(AL K06)

L27/N
Rear combination light
(L)

Heckkombinations
leuchte (L)

Feu combiné arriere (G) Luz de combinación
trasera (IZQ.)

L28/GRY
Instrument panel harness
(To G38)

Armaturenbrett-
kabelbaum (ZUM G38)

Faisceau de fils
électriques de planche de
bord (AU G38)

Mazo de cables del
tablero de instrumentos
(AL G38)

L34/N
Seat heater relay Sitzheizungsrelais Relais de chauffage de

siege
Rele de la calefaccion del
asiento

L35/N
Seat heater (Driver side) Sitzheizung (Cote

conducteur)
Chauffe-siege
(Fahrerseite)

Calefactor del asiento
(Lado del conductor)

L36/N
Seat heater (Passenger
side)

Sitzheizung (Cote
passager)

Chauffe-siege
(Beifahrerseite)

Calefactor del asiento
(Lado del pasajero)

L37/YEL
Seat heater switch
(Driver side)

Sitzheizungsschalter
(Cote conducteur)

Contacteur de chauffage
du siege (Fahrerseite)

Interruptor del calefactor
del asiento (Lado del
conductor)

L38/GRN
Seat heater switch (Pas-
senger side)

Sitzheizungsschalter
(Cote passager)

Contacteur de chauffage
du siege (Beifahrerseite)

Interruptor del calefactor
del asiento (Lado del
pasajero)

L39/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)
L40/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere(G) Altavoz trasero (IZQ.)

L41/YEL
(Type 3)

Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(AL G39)

L42/YEL
(Type 3)

Driver Inflator Gasgenerator
(Fahrerseite)

Gazogène cóté
conducteur

Inflador del lado del
conductor

L43/YEL
(Type 3)

Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

L44/GRY
(Type 3)

Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic
#3

Conector de diagnosis #3

L45/YEL
(Type 3)

Pretensioner (Driver
side)

Vorspanner (Fahrerseite) Pretensionneur (Cote
conducteur)

Pretensor (Lado del
conductor)

L46/YEL
(Type 3)

Pretensioner (Passenger
side)

Vorspanner
(Beifahrerseite)

Pretensionneur (Cote
passager)

Pretensor (Lado del
pasajero)

L47/YEL
(Type 3)

Air bag control module Airbag-steuermodul Module de commande
des coussins d air

Modulo de control de
colchón de aire

L48/YEL
(Type 3)

Contact coil Kontaktspule Bobine de contact Bobina de contacto

G sensor wire (4WD) G-sensor-kabel (4WD) Cable de detecteur G (4
roues motrices)

Cable del sensor G
(4WD)

L31
Floor harness (To L12) Bodenwannen-

kabelbaum (ZUM L12)
Faisceau de fils
électriques de plancher
(AU L12)

Mazo de cables del piso
(AL L12)

L32 G sensor (ABS) G-sensor (ABS) Détecteur G (ABS) Sensor de G (ABS)
Fuel pump harness Kraftstoffpumpen-

kabelbaum
Faisceau de fils
électriques de pompe
d'alimentation

Mazo de cables la bomba
de combustible

L29/N
Floor harness (To L19) Bodenwannen-

kabelbaum (ZUM L19)
Faisceau de fils
électriques de plancher
(AU L19)

Mazo de cables del piso
(AL L19)

L30/GRY
Fuel pump and gage Kraftstoffpumpe und -

anzeige
Pompe a carburant et
jauge

Bomba de combustible y
medidor

M01/N
Floor harness (To L25) Bodenwannen-

kabelbaum (ZUM L25)
Faisceau de fils
électriques de plancher
(AU L25)

Mazo de cables del piso
(AL L25)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-37
Rear bumper harness Heckstossfänger-
kabelbaum

Harnais de pare-chocs
arriere

Cableado preformado de
paragolpes trasero

M02/N Rear fog light Hecknebelleuchte Antibrouillard arriere Luz antiniebla trasera

M03/N
Rear brake light (L) Hintere bremsleuchte (L) Feux stop arriere (G) Luz del freno trasero

(IZQ.)

M05/N
Rear brake light (R) Hintere bremsleuchte (R) Feux stop arriere (D) Luz del freno trasero

(DER.)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-38
Rear
Heckklappe
Porte arriere

Puerta posterior
O:Rearend door harness, High mounted stop light wire, Rear defogger wire
O:Heckklappen-kabelbaum, Hochbremsleuchtenkabel, Heckscheiben-heizungsdraht
O:Faisceau de fils électriques de hayon, Cable de feu de stop monte haut, Résistance électrique de désembueur de lunette arrière
O:Mazo de cables de la puerta posterior, Cable de la luz de parada de montura alta, Cable del desempañador trasero

O03

O11

O09

O08

O07

O12

O06
O05 { O04

O10

O01
(TO L23)

O02
(TO L22)

Hight mounted stop light wire

O

Rear defogger wire

21

22



8A-3-39
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rearend door harness Heckklappen-kabelbaum Faisceau de fils

électriques de hayon
Mazo de cables de la
puerta posterior

O01/N
Floor harness (To L23) Bodenwannen-

kabelbaum (ZUM L23)
Faisceau de fils
électriques de plancher
(AU L23)

Mazo de cables del piso
(AL L23)

O02/N
Floor harness (To L22) Bodenwannen-

kabelbaum (ZUM L22)
Faisceau de fils
électriques de plancher
(AU L22)

Mazo de cables del piso
(AL L22)

O03/N
Dome light (Rear) Innenraumleuchte

(Hinten)
Plafonnier (Arriere) Luz de domo (Trasera)

O04/N
High mounted stop light
wire (To O10)

Hochbremsleuchtenkabel
(ZUM O10)

Cable de feu de stop
monte haut (AU O10)

Cable de la luz de parada
de montura alta (AL O10)

O05/N
Rear defogger (+) Heckscheibenentfeuchter

(+)
Désembueur arrière (+) Desempañador trasero

(+)

O06/N
Rear wiper motor Heckscheibe-

nwischermotor
Moteur d'essuie-glace
arrière

Motor del limpiador
trasero

O07/N
License plate light #1 Kennzeichenleuchte #1 Feu de plaque

dimmatriculation #1
Luz de la matricula #1

O08/N
License plate light #2 Kennzeichenleuchte #2 Feu de plaque

dimmatriculation #2
Luz de la matricula #2

O09/N
Rearend door switch Heckklappenschalter Interrupteur de hayon Interruptor de compuerta

trasera

High mounted stop light
wire

Hochbremsleuchtenkabel Cable de feu de stop
monte haut

Cable de la luz de parada
de montura alta

O10/N
Rearend door harness
(To O04)

Heckklappen-kabelbaum
(ZUM O04)

Faisceau de fils
électriques de hayon (AU
O04)

Mazo de cables de la
puerta posterior (AL O04)

O11/N
High mounted stop light Dritte bremsleuchte Feux stop surélevés Luz de parada de

montura alta
Rear defogger wire Heckscheiben-

heizungsdraht
Résistance électrique de
désembueur de lunette
arrière

Cable del desempañador
trasero

O12/BLK
Rear defogger (-) Heckscheibenentfeuchter

(-)
Désembueur arrière (-) Desempañador trasero

(-)



8A-3-40
Memo
Notizen
Note
Notas



8A-4-1

A-4
8

Main electronic control part location
Einbaupositionen von einzeleinheit-teilen
Positions d’installation des pieces individuelles
Posiciones de instalación de partes de unidad sencilla
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

CKP sensor(C40)
CKP-sensor(C40)
Détecteur CKP(C40)
Sensor de CKP(C40)

Vehicle speed sensor(C20)
Geschwindigkits sensor(C20)
Capteur de vitesse(C20)
Sensor de velocidad(C20)

CMP sensor(C22)
CMP-sensor(C22)
Détecteur CMP(C22)
Sensor de CMP(C22)



8A-4-2
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

Radiator fan control relay #2(E07)
Kühlergebläse-steuerrelais #2(E07)
Relais de commande de ventilateur de radiateur #2(E07)
Relé de control del ventilador del radiador #2(E07)

Radiator fan control relay #3(E08)
Kühlergebläse-steuerrelais #3(E08)
Relais de commande de ventilateur de radiateur #3(E08)
Relé de control del ventilador del radiador #3(E08)

ABS control module(E19)
ABS-steuermodul(E19)
Module de commande de l´ABS(E19)
Módulo ce control del ABS(E19)

Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Fog light relay(E16)
Relais dantibroillard(E16)
Nebelleuchten relais(E16)
Réle antiniebla(E16)

ECT sensor(C21)
ECT-sensor(C21)
Détecteur ECT(C21)
Sensor de ECT(C21)

A/T relay(C04)
A/T-relais(C04)
Relais A/T(C04)
Relé A/T(C04)

Diode #1(C07)
Diode #1(C07)
Diode #1(C07)
Diodo #1(C07)

Radiator fan relay #1(C06)
Kühlergebläse-relais #1(C06)
Relais de ventilateur de radiateur #1(C06)
Relé del ventilador del radiador #1(C06)

Fuel pump relay(C08)
Kraftstoff pumpenrelais(C08)
Relais de pompe á carburant(C08)
Relé de la bomba de combustible(C08)

Main relay(C10)
Hauptrelais(C10)
Relais principal(C10)
Relé principal(C10)



8A-4-3
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

RHD

Horn relay(G25)
Hupenrelais(G25)
Relais d´avertisseur sonore(G25)
Relé de la bocina(G25)

P/S control module(G24)
P/S-steuermodur(G24)
Module de commande du P/S(G24)
Mödulo de control de P/S(G24)

TCM(C43, C44) Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Door lock controller(G40)
Steuereinheit für türverriegelung(G40)
Commande de verrouillage des portes(G40)
Controlador de bloqueo de las puertas(G40)

ECM(C41, C42, G02)

Turn signal relay(G42)
Blinkerrelais(G42)
Relas de clignotant(G42)
Relé de la señal
de giro(G42)

Diode #2
Diode #2
Diode #2
Diodo #2

CO adjusting 
resistor(G41)
CO-regellungs 
widerstand(G41)
Résisteur de 
réglage du CO(G41)
Resistencia de 
ajuste de CO(G41)

Rear wiper relay(G45)
Heckscheibenwischerrelais(G45)
Relais d´essuie-glaces arriere(G45)
Rele del limpiador trasero(G45)



8A-4-4
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

LHD

Horn relay(G25)
Hupenrelais(G25)
Relais d´avertisseur sonore(G25)
Relé de la bocina(G25)

P/S control module(G24)
P/S-steuermodur(G24)
Module de commande du P/S(G24)
Módulo de control de P/S(G24)

TCM(C43, C44)Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Door lock controller(G40)
Steuereinheit für türverriegelung(G40)
Commande de verrouillage des portes(G40)
Controlador de bloqueo de las puertas(G40)

Turn signal relay(G42)
Blinkerrelais(G42)
Relas de clignotant(G42)
Relé de la señal
de giro(G42)

ECM(C41, C42, G02)

Rear wiper relay(G45)
Heckscheibenwischerrelais(G45)
Relais d´essuie-glaces arriere(G45)
Rele del limpiador trasero(G45)

CO adjusting 
resistor(G41)
CO-regellungs 
widerstand(G41)
Résisteur de 
réglage du CO(G41)
Resistencia de 
ajuste de CO(G41)

Diode #2
Diode #2
Diode #2
Diodo #2



8A-4-5
Rear
Heckklappe
Porte arriere
Puerta posterior

G sensor(L12)
G-sensor(L12)
DØtecteur G(L12)
Sensor G(L12)

Air bag control module(Q06, L47)
Airbag-steuermodul(Q06, L47)
Module de commande des coussins d·air(Q06, L47)
Modulo de control de colch n de aire(Q06, L47)



8A-4-6
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Notizen
Note
Notas



8A-5-1

A-5
8

Ground (earth) point
Massepunkt
Points de masse
Points de masa
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

3 4 5 6 25 1

10 11 12 2 7 8 9



8A-5-2
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

13 14

15 16 1723 24

NOTE : The illustration is for RHD. LHD view is symmetrical;
is at the driver side and     is at the passenger side.

REMARQUE : L´illsrtation représente le modèle à conduite à droite. la représentation du modèla à conduite à gauche
est symétriquement opposée;             est sur le côté conducteur et     sur le côté passager.

HINWEIS :  Die Abbidung für die Sicht für Fahrzeug mit Links- und Rechtslenkung ist symmetrisch;
            ist auf der Fahrerseite und     ist auf Beifahrerseite.

NOTA : La ilustracion es para el modelos con dirección a la derecha. La vista para el modelo con
dirección a la izquierda es simétrica;             está en el lado del conductor y      está en el lado del pasajero. 

15 16 17

15 16 17

23

23

23

23

15 16 17

15 16 17

(Type 1 & 2)



8A-5-3
Floor
Borden
Plancher
Piso

22 18 19

2021

(LHD)

(RHD)

23 (Type 3)
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8A-6-1

A-6
8

Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica

Type 1 & Type 2

E15

C01

211

1

C02

80A 60A 60A

4 1 36

2

LOCK

B1 B2 ACC IG1 IG2 ST

ACC
ON

START

G32

BLKBLK WHT/RED

BLK/YEL BLK/REDBLU

BLK BLK

BLK/YEL BLK/YEL WHT/REDBLU

WHT/RED

3E34
G33

4

5

BLU

16 17 192522 26 20182431 3321

WHT/GRN

PNK

WHT GRN/WHT

WHT/REDWHT/BLK

BLK/REDRED

WHT/RED WHT/RED

1E13E14 E12 21

15A15A 20A

1

15A

WHT/BLU

GRY

20A

BLK/YELWHT/BLU WHT/RED

C03 1

30A

BLU/WHT YEL/GRN 

50A

1 2 3 4 6 8 10975

4 6 8 10975

21

A RHD
B LHD

A B

YEL

RED/WHT

23

RED/BLK

YEL

GRN/ORN

12 13 34

LT GRN

YEL/BLK

WHT/BLU

YEL YEL

BLK

Starting
motor

"A-1"

Battery

WHT/BLU

WHT/BLU

3
BLK/YEL

BLK/WHT

Circuit
fuse box

<M/T>Starting motor
<A/T>Transmission
range sensor

Generator

Main fuse

"A-1"

"A-2"

16 17 192522 26 20182431 332123 12 13 34
10A 20A 15A 15A10A 10A 15A 30A15A 10A15A15A 15A 30A25A15A

B B

BR BY



8A-6-2
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica

Type 3

E15

C01

211

1

C02

80A 60A 60A

4 1 36

2

LOCK

B1 B2 ACC IG1 IG2 ST

ACC
ON

START

G32

BLKBLK WHT/RED

BLK/YEL BLK/REDBLU

BLK BLK

BLK/YEL BLK/YEL WHT/REDBLU

WHT/RED

3E34
G33

4

5

BLU

16 17 192522 26 20182431 3321

WHT/GRN

27

PNK

WHT GRN/WHT

WHT/REDWHT/BLK

BLK/REDRED

WHT/RED WHT/RED

1E13E14 E12 21

15A15A 20A

1

15A

WHT/BLU

GRY

20A

BLK/YELWHT/BLU WHT/RED

C03 1

30A

BLU/WHT YEL/GRN 

50A

1 2 3 4 6 8 10975

4 6 8 10975

21

A RHD
B LHD
C LHD A/T
D LHD M/T

A B

YEL

RED/WHT

23

RED/BLK

YEL BLU

GRN/ORN

12 13 34

LT GRN

BLK/WHT YEL/BLK

WHT/BLU

YEL YEL

BLK

Starting
motor

"A-1"

Battery

WHT/BLU

WHT/BLU

C

3
BLK/YEL

BLK/WHT

Circuit
fuse box

<M/T>Starting motor
<A/T>Transmission
range sensor

Generator

Main fuse

"A-1"

"A-2"

16 17 192522 26 20182431 33212723 12 13 34
10A 20A 15A 15A10A 10A 15A 30A15A 10A 10A15A15A 15A 30A25A15A

B B

BR BY

C01 1

BLKDA



8A-6-3
Fuses and the protected parts
Sicherungen und geschützte teile
Fusibles et pièces protégées
Fusibles y partes que protege

The chart below describes what parts each fuse protects.
Die nachstehende tabelle beschreibt, welche teile von der jeweiligen sicherung geschützt werden.
Le tableau ci-dessous décrit les pièces que chaque fusible protège.
El siguiente cuadro describe las partes protegidas por cada fusible.

Fuses in main fuse box
Sicherungen im hauptsicherungskasten
Fusibles placés dans la boîte à fusibles principale
Fusibles de la caja de fusibles principal

USE THE DESIGNATED FUSES ONLY
R

E
LA

Y
1

R
E

LA
Y

2

D
IA

G
R

E
S

DI
O

DE

R
E

LA
Y

3
R

E
LA

Y
4

Fuel pump relay(C08)
Kraftstoff pumpenrelais(C08)
Relais de pompe á carburant(C08)
Relé de la bomba de combustible(C08)

2 3

1
4 5

6 7 8 9 10

Diagnosis connector #1(C05)
Diagnosestecker #1(C05)
Connecteur de diagnostic #1(C05)
Conector de diagnosis #1(C05)

Radiator fan relay #1(C06)
Kühlergebläse-relais #1(C06)
Relais de ventilateur de radiateur #1(C06)
Relé del ventilador del radiador #1(C06)

Main relay(C10)
Hauptrelais(C10)
Relais principal(C10)
Relé principal(C10)

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Protected circuit Schutzschaltung Circuit protege Circuito protegido

80A

Battery Batterie Batterie Batería
Generator Lichtmaschine Generateur Generador
All electric circuit Alle elektrischen

schaltkreise
Tout circuit électrique Todo el circuito eléc-

trico

60A
Ignition switch Zündschalter Contacteur d'allumage Interruptor de encen-

dido

60A
Circuit fuse box Schaltkreis-siche-

rungskasten
Boîte à fusibles de cir-
cuit

Caja de fusibles del
circuito

50A
ABS control module ABS-steuermodul Module de commande

de l'ABS
Módulo de control del
ABS

30A

Radiator fan relay Kühlergebläse-relais Relais de ventilateur
de radiateur

Relé del ventilador del
radiador

ECM

Radiator fan motor Kühlergebläse-motor Moteur de ventilateur
de radiateur

Motor del ventilador
del radiador

15A Head light (R) Scheinwerferlicht (R) Phare (D) Faro (DER.)

15A
Combination meter Kombinationsinstru-

ment
Compteur mixte Medidor de combina-

ción

Head light (L) Scheinwerferlicht (L) Phare (G) Faro (IZQ.)

20A

Fog light relay Nebelleuchten relais Relais d'antibroillard Relé antiniebla
Front fog light (R) Nebelscheinwerfer (R) Anti-brouillard

avant(D)
Luz de neblina delan-
tera (DER.)

Front fog light(L) Vordere nebelleuch-
ten(L)

Feu de d´antibroillard
(G)

Antiniebla frontal
(IZQ.)

Rear fog light switch Schalter für heckne-
belleuchte

Intrrupteur d'anti-
brouillard arriére

Interruptor de la luz
antiniebla trasera
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8A-6-4
Fuse in circuit fuse box
Sicherungen im schaltkreis-sicherungskasten
Fusibles placés dans la boîte à fusibles principale
Fusibles de la caja de fusibles del circuito

20A
A/T relay A/T-relais Relais A/T Relé A/T

TCM

15A

Main relay Hauptrelais Relais principal Relé principal
ECM

ICM
Fuel pump Kraftstoffpumpe Pompe a carburant Bomba de combustible
CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2

Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge car-
touche d´EVAP

Válvula de purga del
recipiente EVAP

Vehicle speed sensor Fahrzeuggeschwindig-
keit sensor

Capteur de vitesse Sensor de la velocidad
del vehículo

EGR valve EGR-ventil Soupape EGR Valvula EGR

IAC valve IAC-ventil Soupape IAC Valvula IAC

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Protected circuit Schutzschaltung Circuit protege Circuito protegido

9

10

USE THE DESIGNATED
FUSE ONLY
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No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

25A HEATER
Blower fan
motor

Heizgebläsemo-
tor

Moteur de venti-
lateur de chauf-
fage

Motor del venti-
lador del cale-
factor

15A REAR DEFG

Rear defogger
switch

Schalter für
heckscheiben-
entfeuchter

Interrupteur de
désembueur
arrière

Nterruptor del
desempañador
trasero

Seat heater
relay

Sitzheizungsre-
lais

Relais de chauf-
fage de siege

Rele de la cale-
faccion del
asiento

Mirror heater
relay

Spiegelbehei-
zungsrelais

Relais de
réchauffeur de
rétroviseur

Relé del calenta-
dor del espejo

12

13



8A-6-5
20A DOOR LOCK
Door lock con-
troller

Steuereinheit für
türverriegelung

Commande de
verrouillage des
portes

Controlador de
bloqueo de las
puertas

10A STOP
Brake light
switch

Bremslicht-
schalter

Interrupteur de
feux stop

Interruptor de la
luz del freno

10A TAIL

Combination
Switch (Lighting
Switch)

Kombinations-
schalter (Licht-
schalter)

Commutateur
Combine (Com-
mutateur De
Feu)

Interruptor De
Combinación
(Interruptor De
Las Luces)

15A RADIO. DOME

ECM
Data link con-
nector

Datenverbin-
dungsstecker

Connecteur de
transmission de
données

Conector de
enlace de datos

Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

Interior light Innenraum-
leuchte

Plafonnier Luz de domo

Interior light
(Rear)

Innenraum-
leuchte (Hinten)

Plafonnir
(Arriere)

Luz de domo
(Trasera)

Radio
Main switch
(Key switch)

Hauptschalter
(Schlüsselschal-
ter)

Commutateur
principal
(Contacteur
d'allumage)

Interruptor prin-
cipal (Interrup-
tor de la llave)

Keyless entry
receiver

Empfänger
schlüssellose
zentralverriege-
lung

Recepteur
d´entree sans
cle

Receptor de
entrada sin llave

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

15A HORN. HAZARD

Horn Hupe Avertisseur Bocina
Combination
switch

Kombinations-
schalter

Commutateur
combine

Interruptor de
combinación

Turn signal relay Blinkerrelais Relais de cligno-
tant

Relé de la señal
de giro

Combination
switch (Turn sig-
nal light)

Kombinations-
schalter (Blink-
leuchte)

Commutateur
combine (Feux
de changement
de direction)

Interruptor de
combinación
(Luz de la señal
de giro)

15A SEAT HEATER

Seat heater
relay

Sitzheizungsre-
lais

Relais de chauf-
fage de siege

Rele de la cale-
faccion del
asiento

Seat heater
switch (Driver
side)

Sitzheizungs-
schalter (Cote
conducteur)

Contacteur de
chauffage du
siege (Fahrer-
seite)

Interruptor del
calefactor del
asiento (Lado
del conductor)

Seat heater
switch (Passen-
ger side)

Sitzheizungs-
schalter (Cote
passager)

Contacteur de
chauffage du
siege (Beifahrer-
seite)

Interruptor del
calefactor del
asiento (Lado
del pasajero)

15A AIRBAG
Air bag control
module

Airbag-steuer-
modul

Module de com-
mande des
coussins d air

Modulo de con-
trol de colchón
de aire

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido
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8A-6-6
15A

IG. METER
(Type 1 & 2)

Generator Lichtmaschine Generateur Generador
IG COIL #1

IG COIL #2
A/T relay A/T-relais Relais A/T Relé A/T
Fuel pump relay Kraftstoffpum-

penrelais
Relais de pompe
à carburant

Relé de la
bomba de com-
bustible

Heated oxygen
sensor #1

Reheizte lamb-
das-onde #1

Capteur d'oxy-
gène chauffé #1

Sensor de oxí-
geno calentado,
HO2S #1

Heated oxygen
sensor #2

Reheizte lamb-
das-onde #2

Capteur d'oxy-
gène chauffé #2

Sensor de oxí-
geno calentado,
HO2S #2

ECM

Warning buzzer
controller

Warnsummer-
steuergerät

Contrôleur
d'avertisseur de
rappel

Controlador del
zumbador de
aviso

P/S controller Servolenkung-
steuereinheit

Commande P/S Controlador de
la servodirec-
ción

ICM
Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

IG
(Type 3)

Generator Lichtmaschine Generateur Generador

IG COIL #1
IG COIL #2
A/T relay A/T-relais Relais A/T Relé A/T

Fuel pump relay Kraftstoffpum-
penrelais

Relais de pompe
à carburant

Relé de la
bomba de com-
bustible

Heated oxygen
sensor #1

Reheizte lamb-
das-onde #1

Capteur d'oxy-
gène chauffé #1

Sensor de oxí-
geno calentado,
HO2S #1

Heated oxygen
sensor #2

Reheizte lamb-
das-onde #2

Capteur d'oxy-
gène chauffé #2

Sensor de oxí-
geno calentado,
HO2S #2

ECM
Warning buzzer
controller

Warnsummer-
steuergerät

Contrôleur
d'avertisseur de
rappel

Controlador del
zumbador de
aviso

P/S controller Servolenkung-
steuereinheit

Commande P/S Controlador de
la servodirec-
ción

ICM

Heated oxygen
sensor #3

Reheizte lamb-
das-onde #3

Capteur d'oxy-
gène chauffé #3

Sensor de oxí-
geno calentado,
HO2S #3

10A
TURN. BACK
(Type 1 & 2)

Hazard switch Warnblinker-
schalter

Commutateur de
feude de tresse

Interruptor de
peligro

Transmission
range sensor

Fahrbereichs-
sensor

Detecteur de
gamme de
transmission

Sensor de posi-
cion de la trans-
mision

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido
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8A-6-7
10A

TURN. BACK
(Type 1 & 2)

Back-up light
switch

Rückfahrleuch-
tenschalter

Interrupteur de
feux de marche
arrière

Interruptor de la
luz de marcha
atrás

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

BACK
(Type 3)

Transmission
range sensor

Fahrbereichs-
sensor

Detecteur de
gamme de
transmission

Sensor de posi-
cion de la trans-
mision

Back-up light
switch

Rückfahrleuch-
tenschalter

Interrupteur de
feux de marche
arrière

Interruptor de la
luz de marcha
atrás

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

15A WIPER. WASHER

Combination
switch

Kombinations-
schalter

Commutateur
combine

INterruptor de
combinación

Wiper motor Wischermotor Moteur d'essuie-
glace

Motor del limpia-
parabrisas

Rear wiper &
washer switch

Heckwischer-
und wascher-
schalter

Commutateur
d'essuie-glaceet
lave-glace
arriere

Interruptor del
limpiador y lava-
dor trasero

Rear wiper relay Heckscheiben-
wischerrelais

Relais D´essuie-
glaces Arriere

Rele Del Limpia-
dor Trasero

Rear wiper
motor

Heckscheiben-
wischermotor

Moteur d'essuie-
glace arrière

Motor Del Lim-
piador Trasero

Headlight beam
leveling actua-
tor(L)

Scheinwerfer-
strahl-nivellier-
stellglied(L)

Commande de
reglage du fais-
ceau de
phare(G)

Actuador de
nivelacion del
haz de luz de los
faros(IZQ.)

Headlight beam
leveling actua-
tor(R)

Scheinwerfer-
strahl-nivellier-
stellglied(R)

Commande de
reglage du fais-
ceau de
phare(D)

Actuador de
nivelacion del
haz de luz de los
faros(DER.)

Headlight level-
ing switch

Scheinwerfer-
justierschalter

Commutateur de
reglage de
phare

Interruptor de
nivelación de los
faros

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

10A ABS
ABS control
module

ABS-steuermo-
dul

Module de com-
mande de l'ABS

Módulo de con-
trol del ABS

G sensor G-sensor D Tecteur G Sensor de G

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido
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8A-6-8
10A
METER
(Type 3)

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

Turn signal relay Blinkerrelais Relais de cligno-
tant

Relé de la señal
de giro

Speed warning
controller

Geschwindigkeit
swarnungsregler

Régulateur
d'alarme vitesse

Controlador de
aviso de
velocidad

15A CIGAR

Radio

Cigar lighter Zigarette-nan-
zünder

Allume-cigares Encendedor de
cigarrillos

Mirror switch Spiegelschalter Interrupteur de
rétroviseurs

Interruptor de
los retrovisores

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

30A P/S
P/S controller Servolenkung-

steuereinheit
Commande P/S Controlador de

la servodirec-
ción

30A POWER WINDOW

Power window
main switch

Hauptschalter
für automati-
schen fensterhe-
ber

Interrupteur prin-
cipal de lève-
vitres

Interruptor prin-
cipal de la venta-
nilla automática

Front power win-
dow sub switch

Hilfsschalter für
vorderen elektri-
schen fensterhe-
ber

Commutateur
secondaire de
lève-glace élec-
trique avant

Interruptor
secundario de
las ventanillas
automáticas tra-
seras

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido
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8A-7-1

A-7
8

System circuit diagram
Systemschaltdiagramm
Schéma des circuits électriques
Diagrama del circuito eléctrico
A-1 Cranking system
A-1 Ladesystem
A-1 Système de charge
A-1 Sistema de carga
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8A-7-2
A-2 Charging system
A-2 Kurbelsystem
A-2 Système de démarrage
A-2 Sistema de arranque

C34 1

C02 1

G04
C45

C36 1 2
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80A
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8A-7-3
A-3 Immobilier control system (Type 1 & 2 Except Australian spec)
A-3 Kühlsystem (Typ 1 und 2 Ausgenommen spezifikation für Australien)
A-3 Système de refroidissement (Type 1 & 2 Sauf Australie)
A-3 Sistema de refrigeracion (Tipo 1 y 2 Excepto especificaciones para Australia)

Data link connector

9 7 165 4G19

G02

1C45
G04

15A

5 6

BLU

C42 12 5

G06 6 1 1710C41
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8A-7-4
A-3 Immobilier control system (Type 2 Australian spec)
A-3 Kühlsystem (Typ 2 Spezifikation für Australien)
A-3 Système de refroidissement (Type 2 Pour l'Australie)
A-3 Sistema de refrigeracion (Tipo 2 Especificaciones para Australia)

Data link connector

9 7 165 4G19

C41G02

G02

5C46
G03

15A

53 64

BLU

7C42 12 11

G06 9 710C41

15A

IG.
METER

15A

RADIO.
DOME

G22 10

G21 3

C
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E
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E

N
G
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E

Main
relay

4
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C45
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box
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8A-7-5
A-3 Immobilier control system (Type 3 Except Australian spec)
A-3 Kühlsystem (Typ 3 Ausgenommen spezifikation für Australien)
A-3 Système de refroidissement (Type 3 Sauf Australie)
A-3 Sistema de refrigeracion (Tipo 3 Excepto especificaciones para Australia)

Data link connector

9 7 165 4G19

G02

7C45
G04

15A

53 64

BLU

7C42 12 5

G06 6 1 12 1710C41
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fuse

27
15A

IG2310 19

1

C10 2

BLK/YEL

BLK/WHT BLK/WHT

WHT/RED

BRN/WHT BLK/RED

PPL/WHT PNK

13 15 14 55

BLK/ORN

BLK/ORNBLK/ORNBLK BLK/ORN

BLK

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/ORN

YEL

BLK/WHT

3

31 2

BLK/ORN

21

1 3

4

2

ECM

ICM

P

Y

AB

B

B

C56

Weld
splice

#4

(IF EQPD)

C55

J/C

B

A

BLK/RED

3

A RHD
B LHD

 BLU

A

10



8A-7-6
A-3 Immobilier control system (Type 3 Australian spec)
A-3 Kühlsystem (Typ 3 Spezifikation für Australien)
A-3 Système de refroidissement (Type 3 Pour l'Australie)
A-3 Sistema de refrigeracion (Tipo 3 Especificaciones para Australia)

Data link connector

9 7 165 4G19

C41 C41G02

G02

5C46
G03

15A

53 64
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G06 11 9 710C41
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21

1 3

4

2

ECM

ICM

Y

C56

Weld
splice

#4

C55

J/C

13G03
C46

8G03
C46

Weld
splice

#2

C53



8A-7-7
A-4 Ignition system
A-4 Zündsystem
A-4 Systeme d’allumage
A-4 Sistema de encendido

15A

IG.
METER

Fuse
box

(Type1 & Type2) (Type3)

G04
C45

2

C18 1 3

IG COIL #1 IG COIL #2

2

C19 1 3

BLK/WHT

BLK/WHT

BLK/WHT BLK/WHT

GRN/YEL

BLK

BLK BLK

GRN/WHT

23

3

"A-6""A-6"
GY GW

ECM ECM

B

C53
Weld
splice

#2

A

B

C54
Weld
splice

#3

A

A Type3 (RHD)
B Type1 & Type2 & Type3 (LHD)

C Except Australian spec
D Australian spec

C 4
D 13

15A
IG

Fuse
box

8G04
C45

BLK/WHT

23

DC

13G03
C46



8A-7-8
A-5 Cooling system
A-5 Kühlanlage
A-5 Système de refroidissement
A-5 Sistema de enfriamiento

E06

M

21 3

4

Main
fuse

30A

13E35
G34

9G03
C46

BLU/WHTBLK/RED

BLK/RED

Relay #1

C06 2 3

C03 1

1 4

E07 3 2

1 4

E08 3 2

1 4

C11
E10

BLU BLU/RED

BLU/RED

BLU/BLK BLUPPL/YEL BLK

PPL/YELPPL/YEL PPL/YEL

5

9

"A-5" "A-6"

Relay #2 Relay #3

B

BRBB B

PY

ECM

BLU/RED

ECM

BR
"A-6"

Main relay

C

1C57
E40

A Type 1 & Type 2
B Type 3 (RHD)
C  Type 3 (LHD)
D Except Australian spec
E Australian spec

C53
Weld
splice

#2

B A C

DE

GR

GRN/RED

A 1
B 2



8A-7-9
Memo
Notizen
Note
Notas



8A-7-10
A-6 Engine & A/C control system (Type 1)
A-6 Motor- und klimaanlagen-steuersystem (Typ 1)
A-6 Moteur & systeme de commande du climatiseur (Type 1)
A-6 Sistema de control de motor y A/C (Tipo 1)
(1/4)

C42

C41 G02

1 3

19 10 6 5 18 3

15A15A

IG.
METER

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16 19

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN GRN/WHT

2C45
G04

13E35
G34

1C11
E10

BLK/ORN

4G04
C45

20

GRN/YEL

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

IG COIL
#1

IG COIL
#2 

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

"A-4"

2

BR BB B

GY GW

YR

BR

B

PY

ECM

(I
F

 E
Q

P
D

)



8A-7-11
(2/4)

2319 Fuse box

G02C42 18 1316

1C31

PNK/GRN

C41 8

YEL/GRN PNK/BLUPNK/BLK

11

617

15A 15A

IG.
METER

RADIO.
DOME

WHT/RED BLK/WHT

WHT/RED

17

RED/BLK

116

BRN

8G03
C46

7L07
G37

6G04
C45

9C41 C42 C41

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

PPL/YEL

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

(I
F

 E
Q

P
D

)

5

5

BLK/ORN

BLK/ORN

16G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

TCM

ECM

"G-1"

1014

G08 1

2
ORN

WHT/BLK

EVAP thermistor

R GW B PY RB YR

PG YG PB

Y

B

GW

11

7

7

PB

1

PPL/WHT

PW

A  7
B 12

A B



8A-7-12
(3/4)

23

4

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/BLU

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

8G04
C45

BLK/ORN

15A

IG.
METER

BLK/WHT

BLK/WHT

5G04
C45

C17

C28

1

2

BLU/BLK

BLK/RED

sORN

13 4

C48

C42C41

C32 2 4

1 3

BLK/WHT PNK/BLU

sWHT

BLK/WHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#2

CMP
sensor

IA
T

 s
en

so
r

ECT
sensor

#1 #2 #3 #4

Fuse box

(IF EQPD)

sYEL

sBRN

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

53

53

YBB

YEL/GRN

5G04
C45

YGA

A RHD
B LHD



8A-7-13
(4/4)

5 3

MAP sensor Throttle
position
sensor

(IF EQPD)

(IF EQPD)

CO adjusting resistor

BLK/ORN

C42 C4126 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

G02 C412 7C41 2 9 8 17 C42 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 C415 14 21

C44 C4318 8 8

WHT/BLK

2C42 13

LT BLU

23

20

BLK/WHT PPL

G41 2 1 3

C45
G04

14

PPL

1

C20

2

3

17C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

GRY/REDWHT

ORN

GRY/REDWHT

ORN

(IF EQPD)

CLOSE

OPEN

13 10

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

(IMMOBI)

"C-3""A-1"

"C-1"

TCM

ECM

9

98

8

6

13

4

P

BY P

A RHD
B LHD

A  12
B   8



8A-7-14
A-6 Engine & A/C control system (Type 2)
A-6 Motor- und klimaanlagen-steuersystem (Typ 2)
A-6 Moteur & systeme de commande du climatiseur (Type 2)
A-6 Sistema de control de motor y A/C (Tipo 2)
(1/4)

PPL/YEL

C42 C41

C41

1 3

19 10 6 5 18 9

15A15A

IG.
METER

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

8 14 15

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

3C45
G04

13E35
G34

1C11
E10

BLK/ORN

13G04
C45

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

2

BR BB B

YR

BR

B

PY

(I
F

 E
Q

P
D

)

9G04
C45

ECM



8A-7-15
(2/4)

2319 Fuse box

G0230 1316

1C31

PNK/GRN

C41 8

YEL/GRN PNK/BLUPNK/BLK

117

15A 15A

IG.
METER

RADIO.
DOME

WHT/RED BLK/WHT

BLK/WHTWHT/RED

17

RED/BLKPPL/WHT

916

BRN

7G04
C45

7L07
G37

8G03
C46

8

21C41 C41G02

GRN/WHT

GRN/WHT

GRN/WHT

2G02

RED

GRN/WHT

WHT/RED

Compressor

Brake light switch

Triple cut switch Blower fan
&

A/C switch

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3"

"E-1"

"E-1"

11

C42 19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

TCM

ECM

"G-1"

13G04
C45

5

GW

PG YG

R GW B PW RB

GY GW PB

7

11

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

14G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

1513

Diode #1

"B-3"

PB



8A-7-16
(3/4)

25

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

2

C22

3

1

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

BLK/ORN
11G04

C45
C17

C28

1

2

BLU/BLK

BLK/RED

sORN

C42

C32

sWHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

(IF EQPD)

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

3

3

YG

5



8A-7-17
(4/4)

5 3

MAP sensor Throttle
position
sensor

BLK/ORN

C42 C4126 22

1 3

2

C27

5

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

C4122 20C41 C42 18 28 17 28 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 G02 5 6 15

C44 C4318 8 8

WHT/BLK

2

LT BLU PPL

PPL

1

C20

2

3

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

(IF EQPD)

CLOSE

OPEN

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

"A-1"

"C-1"

TCM

ECM

9

98

8

6

13

4

P

BY

G02 101

G08 1

2

ORN

WHT/BLK

E
V

A
P

 th
er

m
is

to
r



8A-7-18
A-6 Engine & A/C control system (Type 3 · RHD)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · RHD)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · RHD)
A-6 Sistema de control de motor y A/C (Tipo 3 · RHD)
(1/4)

C42 C42

C41 G02

3 1

19 10 6 5 18 3

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/WHT BLK/RED

BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

1C45
G04 13E35

G34

2C11
E10

BLK/ORN

8G04
C45

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

BLK/ORN

BLK

BLK

BLK
Diagnosis connector #1

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

12G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

14

3

2

C55

C53

C54

Weld
splice

#4

Weld
splice

#2

Weld
splice

#3

2

ECM

BR

BR

BB B

YR

19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

GY GW

BLK/RED

PPL/YEL PPL/YEL

B

PY



8A-7-19
(2/4)

2319 Fuse box

G0218 131

1C31

PNK/GRN

C41 16

YEL/GRN PNK/BLUPNK/BLK

17

15A 15A
IG

RADIO.
DOME

WHT/RED

BLK/WHT

BLK/WHT

WHT/RED

17

RED/BLKPPL/WHT

116

BRN

7L07
G37

10G03
C46 3G04

C45

9C41 C42 C41

GRN/WHT

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

C42

C53

TCM

ECM

"G-1"

8G04
C45

Weld
splice

#2

5 15

GW

PG YG

R GW B PW RB YR

PB

7

G02 1014

G08 1

2

ORN

WHT/BLK

E
V

A
P

 th
er

m
is

to
r

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

12G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

PB

6

BLK/WHT

BLK/WHT

11

9C45
G04



8A-7-20
(3/4)

14

C21

1

2 3

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

9

C23 2

1

BLK/RED

BLK/RED

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42 23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

2G04
C45

C17

C42

ORN

ORN

ORN

CKP
sensor

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

BLK/RED BLK/RED BLK/RED

"C-1"

C52

C60

C55

6

13

14

Weld
splice

#4

Weld
splice

#1

J/C

4

12

2

3 ECM

YG

12 13 7

sRED

2 4

1 3

C37 1

C42

sORN

13 4

C59

C41

C32 2 4

1 3

BLK/WHT

PNK/BLU
sWHT

BLK/WHT

RED/BLU

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#3

sYEL

sBRN

25

ORN

C60

J/C

(IF EQPD)

10

ORN

5 15

C42 4

C28

1

2

BLU/BLK

BLK/RED

EVAP
canister
purge
valve



8A-7-21
(4/4)

5

MAP sensor Throttle
position
sensor

(IF EQPD)

BLK

BLK

BLK/ORN

3

C42 C41

C52

26 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK

G02 C41C422 7C41 2 9 8 17 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3

3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 2

PPL

1

C20

2

3

13C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

CLOSE

OPEN

12

E
G

R
 v

al
ve

ISC valve

Starting motor

V
eh

cl
e 

sp
ee

d 
se

ns
or

(IMMOBI)

"C-3""A-1"

"C-1"

C55

6

13

4

C54

Weld
splice

#1

Weld
splice

#3

Weld
splice

#4

9

98

8

ECM

P

BY P

C41 14 21

C44 C438 8

LT BLU

23

20

BLK/WHT PPL

TCM

(IF EQPD)

(IF EQPD)

CO adjusting resistor

C42 13

G41 2 1 3

C45
G04

19

GRY/REDWHT

ORN

GRY/REDWHT

ORN

18 6

(IF EQPD)



8A-7-22
A-6 Engine & A/C control system (Type 3 · LHD)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · LHD)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · LHD)
A-6 Sistema de control de motor y A/C (Tipo 3 · LHD)
(1/4)

C42

C41 G02

1 3

19 10 6 5 18 3

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16 19

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN GRN/WHT

1C45
G04

13E35
G34

1C57
E40

BLK/ORN

8G04
C45

20

GRN/YEL

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

IG COIL
#1

IG COIL
#2 

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

"A-4"

2

BR BB B

GY GW

YR

BR

B

PY

ECM



8A-7-23
(2/4)

2319 Fuse box

G02C42 18 131

1C31

PNK/GRN

C41 16

YEL/GRN

PNK/GRN YEL/GRN

PNK/BLUPNK/BLK

11

617

15A 15A
IGRADIO.

DOME

WHT/RED BLK/WHT

WHT/RED

17

RED/BLK

116

BRN

10G03
C46

7L07
G37

3G04
C45

9C41 C42 C41

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

2C57
E40

3

PPL/WHT

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

(I
F

 E
Q

P
D

)

7

5

5

BLK/ORN

BLK/ORN

12G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

TCM

ECM

"G-1"

1014

G08 1

2
ORN

WHT/BLK

EVAP thermistor

R GW B PW RB YR

PG YG PB

Y

B

GW

11

7

7

PB



8A-7-24
(3/4)

23

25

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

8G04
C45

BLK/ORN

15A
IG

BLK/WHT

BLK/WHT

2G04
C45

C17

C28

1

2

BLU/BLK

BLK/RED

sORN

13 4

C48

C42C41

C32 2 4

1 3

BLK/WHT PNK/BLU

sWHT

BLK/WHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#2

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

Fuse box

(IF EQPD)

(IF EQPD)

sYEL

sBRN

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

53

53

YG



8A-7-25
(4/4)

5 3

MAP sensor Throttle
position
sensor

(IF EQPD)

(IF EQPD)

CO adjusting resistor

BLK/ORN

C42 C4126 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

G02 C412 7 12C41 2 9 8 17 C42 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 C415 14 21

C44 C4318 8 8

WHT/BLK

2C42 13

LT BLU

23

20

BLK/WHT PPL

G41 2 1 3

C45
G04

19

PPL

1

C20

2

3

13C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

GRY/REDWHT

ORN

GRY/REDWHT

ORN

(IF EQPD)

CLOSE

OPEN

18 6

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

(IMMOBI)

"C-3""A-1"

"C-1"

TCM

(IF EQPD)

ECM

9

98

8

6

13

4

P

BY P



8A-7-26
A-6 Engine & A/C control system (Type 3 · Australian spec)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · Spezifikation für Australien)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · Pour l'Australie)
A-6 Sistema de control de motor y A/C (Tipo 3 · Especificaciones para Australia)
(1/4)

PPL/YEL

C42 C41

C41

3 1

19 10 6 5 18 9

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

8 14 15

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/WHT BLK/RED

BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

3C46
G03

13E35
G34

2C11
E10

BLK/ORN

13G03
C46

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

GRN/RED

Main
relay

BLK/ORN BLK

BLK

BLK
Diagnosis connector #1

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

14G03
C46

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

14

3

2

C55

C53

C54

Weld
splice

#4

Weld
splice

#2

Weld
splice

#3

2

ECM

BR BB B

YR

BR

B

GR
9G03

C46



8A-7-27
(2/4)

2319 Fuse box

G0230 131

1C31

PNK/GRN

C41 16

YEL/GRN PNK/BLUPNK/BLK

117

15A 15A
IG

RADIO.
DOME

WHT/RED BLK/WHT

BLK/WHT

BLK/WHT

WHT/RED

17

RED/YELPPL/WHT

916

BRN

10G03
C46

7G03
C46

8

21C41 C41G02

GRN/WHT

GRN/WHT

2G02

RED

GRN/WHT

WHT/RED

Compressor

Brake light switch

Triple cut switch Blower fan
&

A/C switch

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3"

"E-1"

"E-1"

11

C42 19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

C53

TCM

ECM

"G-1"

13G03
C46

Weld
splice

#2

5

GW

PG YG

R GW B PW RY

GY GW PB

7

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

14G03
C46

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

1513

(Lighting switch)

"B-3"

PB



8A-7-28
(3/4)

25 12 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3

C37 1

9

C23 2

1

BLK/RED

BLK/RED

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

11G03
C46

C17

sORN

C32

sWHT

ORN

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

2

C58

3

1

RED/YEL

BLK/RED

BLK/ORN

CMP
sensor

BLK/RED BLK/RED BLK/RED

"C-1"

C56 C52

C56

C55

6

13

14

Weld
splice

#4

Weld
splice

#1

J/C

J/C

4

12

2

3

5

ORN

ECM

YG



8A-7-29
(4/4)

5

MAP sensor Throttle
position
sensor

BLK

BLK

BLK/ORN

3

C42

C52

G0226 22

1 3

2

C27

16 141

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

G08 1

2

ORN

BLK

C42 C41 C4122 20C42 18 29 17 28 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

C35 2C50 2 5

1 3

3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 G02 5 6 15

C44 C4318 8 8

WHT/BLK

2

LT BLU PPL

WHT/BLK GRN/RED PPL

PPL

1

C20

2

3

15C46
G03

WHT/BLK

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

CLOSE

OPEN

E
G

R
 v

al
ve

ISC valve

Starting motor

V
eh

cl
e 

sp
ee

d 
se

ns
or

E
V

A
P

 th
er

m
is

to
r

"A-1"

"C-1"

TCM

C55

5G04
C45

4 12

4

C28

1

2

BLU/BLK

BLK/RED

EVAP
canister
purge
valve

6

13

4

C54

Weld
splice

#1

Weld
splice

#3

Weld
splice

#4

9

98

8

ECM

P

BY



8A-7-30
B-1 Wind shield wiper and washer
B-1 Heckschweibenwischer und waschanlage
B-1 Essuie-Glace et lave-glace arrière
B-1 Limpiador y lavador trasero

E25

M

2

1

YEL

YEL BLU/WHT

BLU/BLK

BLU/RED

YEL BLU/WHT

BLU/BLK

BLU/RED

YEL

84G34
E35

7 5 6

15A

G28

3

Operate
Stop

H

L

E27 4 3 1 2

Washer switch

Control circuit

12V

Relay

OFF
INT

LO
Hi

B3 +2 +1 AS INT1 INT2

25 WIPER.
WASHER

Fuse box

A 2
B 4

A 5
B 1

A 4
B 2

A 1
B 5

BLU/ORN

BLU/ORN

BLK

10

A 5
B 10

BLK

BLK BLK

13 15

G26

M

switch

A RHD
B LHD



8A-7-31
B-2 Rear wiper and washer
B-2 Heckscheibenentfeuchte
B-2 Désembueur arrière
B-2 Desempañador trasero

M

O06 E2642

4 3

G52 4 1

5 3

L23
O01

6 5

BLU

YEL

YEL

ORNYEL/RED

ORN GRN/YEL

GRN/YEL

YEL

ORN

15A

WIPER.
WASHER

3

M

2

1

5G38
L28

G34
E35

6

14

O01
L23

2

BLK

WASH

IG WA LD

OFF

ON

WASH

G29 1

Fuse box 25

YELYEL

BLK

BLK BLK BLK BLK BLK

10132120 15

switch

Relay

G45 2 3

1 5

BLU

Relay

3

GRN

G34
E35

14

A Type 1 & 2 (RHD)
B Type 1 & 2 (LHD)
C  Type 3

CA B

B C A



8A-7-32
B-3 Rear window defogger
B-3 Heckscheibenentfeuchter
B-3 Désembueur de fenêtre arrière
B-3 Desempañador de la ventanilla trasera

O05O12

11

YEL/BLK RED/YEL

RED/GRN

BLK

BLK/BLU

3L23
O01

19G37
L07

15A

G12 1 2

4 3 6

BLK

RED/YEL

RED/YEL RED/YEL

4G04
C45

G03
C46

5

Fuse box
REAR 
DEFOG

Diode
#1

Not used

13

131422 15

1 3

2

C07

RED/BLK

BLK BLK

BLK

RED/GRN

RED/GRN

RED/GRN

Switch

10

CB

"D-6"

"A-6"

ECM

RY

RB RY

6

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A Type 1 & Type 2
B Type 3 (Except Australian spec)
C Type 3 (Australian spec)

(IF EQPD)

"B-6"

Heater
relay

RED/GRN

RG

RED/YEL

7G04
C45

8

Diode
#1

(RHD) (LHD)

1 3

2

C07

RED/BLK

RED/WHT

A

RB

8

3

RED/GRN



8A-7-33
Memo
Notizen
Note
Notas



8A-7-34
B-4 Power window
B-4 Elektrisch verstellbarer Spiegel
B-4 Rétroviseur électrique
B-4 Espejo eléctrico

G10
J01 1

76 1 4J06
L06

J01
G10

2 5

M

J02

UP

1 2

30A

POWER
WINDOW

J04

UP

LOCK

DOWN

UP DOWN

UP DOWN UP DOWN UP DOWN

WHT/BLU

WHT/BLU

RED GRN BLK

BLK/ORNBLK

RED/WHT GRN/WHT WHT/RED WHT/GRN RED/YEL GRN/YEL

RED/WHT GRN/WHT WHT/RED WHT/GRN RED/YEL WHT/BLU

34
Fuse box A RHD 5DOOR

B LHD 5DOOR
C 3DOOR
D Type 1 & Type 2
E Type 3

A B 8
C 5

A 3
B 1
C 8

A 4
B 2
C 4

D  2
E 16

A 1
B 3
C 2

A 2
B 4
C 1

A B 7
C 3

WINDOW LOCK SWITCH

PASSENGER RIGHT
REAR

LEFT
REAR

AUTO
DOWN

AUTO CIRCUIT

1616

9 10 5 6

(IF EQPD)

Main switch

Front

2

2 3 4 5 6 7

6J01
G10

(LHD) (RHD)



8A-7-35
J10

G01
J07

UP DOWN

J17

L13
J16

UP DOWN

L09
J12

2 5

3 1 4

2 5

5 1 4

3 1 4

1 3 2 5 1 4

2G38
L28

J13

UP DOWN

2 5

3 1 4

M

J08

UP

1 2

M

J15

UP

2 1

M

J19

UP

2 1

WHT/BLU WHT/BLU

WHT/BLU WHT/RED WHT/GRNWHT/BLU RED/WHT GRN/WHT WHT/BLU WHT/RED WHT/GRN

RED/WHT GRN/WHT

RED GRNRED GRN RED GRN

WHT/BLU

(L)(R)

WHT/GRN WHT/BLUWHT/RED RED/YEL

(IF EQPD)

Sub switch

Front

Sub switch (Rear)

Rear (L)Rear (R)

1

2 3 4 5 6 7



8A-7-36
B-5 Power door lock (Radio type)
B-5 Elektrische türverriegelung (Radio-Ausführung)
B-5 Verrouillage centralisé des portes (Type de radio)
B-5 Bloqueo automático de las puertas (Tipo de radio)

7 2

94 10 11 12

6J01
G10

12 2 8

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHTBLK/RED

RED/BLU

WHT/GRN

BLU/YEL

WHT/RED

BLK

BLK/ORN

15A

RADIO.
DOME

M

LOCK

UNLOCKLOCK

5
G01
J07

4 4

M

LOCK

J11 2 1

3

36

M

LOCK

J14
1 2

6
L13
J16

3
L09
J12

M

LOCK

J18
1 2

2 5
L22
O02

M

LOCK

O09
3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN BLK

16 19

GRN

1416

Fuse box

Diode #2

8

13G10
J01

BRN

J05

A  5
B  1

BRN

A  4
B  2

A  1
B  5

A  2
B  3

A  3
B  4

BRN/WHT

5

G31 2

1

YEL/RED

YEL/RED YEL/RED

"D-7"

Controller

Turn signal
relay

"D-8"

"D-8"

Front

Front

Switch

Rear (R) Rear (L) Rearend

G37
L07

YR

YR

BR

BLK

16

BA

6J01
G10

A RHD
B LHD



8A-7-37
B-5 Power door lock (Infrared type) (8 terminal controller)
B-5 Elektrische türverriegelung (Infrarottyp) (8-Klemmen-Controller)
B-5 Verrouillage centralisé des portes (Type infrarouge) (Contrôleur à 8 erminaux)
B-5 Bloqueo automático de las puertas (Tipo infrarrojo) (Controlador de terminal 8)

4

63 7 18

3 4 5

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHT

BLK/RED RED/BLU

WHT/GRN

BLK

M

LOCK

UNLOCK

5
G01
J07

4 4

M

LOCK

J11 3 2

3

36

M

LOCK

J14 2 3

6
L13
J16

3
L09
J12

M

LOCK

J18 2 3

2 5
L22
O02

M

LOCK

O09 3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN

BLK

16

GRN

14 16

Fuse box

Diode #2

G10
J01

J05

1

4 2 3

BRN/WHT

Front

Front
Rear (R) Rear (L) Rearend

Controller

BR

G37
L07

17G37
L07

WHT/RED

15A

RADIO.
DOME

19

4

3L01
K01

1

LT BLU

BLU WHT/RED

WHT/RED

BLK

BLK

K02 2 1

3

Amp

19

Receiver
(IF EQPD)

5

3
L28
G38

LT BLU

"D-7"

8 terminal controller

6J01
G10

BLK/ORN

16

BLK

16

BA

6J01
G10



8A-7-38
B-5 Power door lock (Infrared type) (11 terminal controller)
B-5 Elektrische türverriegelung (Infrarottyp) (11-Klemmen-Controller)
B-5 Verrouillage centralisé des portes (Type infrarouge) (Contrôleur à 11 erminaux)
B-5 Bloqueo automático de las puertas (Tipo infrarrojo) (Controlador de terminal 11)

7

94 10 1112

6J01
G10

12 2 8

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHT

BLK/RED RED/BLU

WHT/GRN

BLK

BLK

M

LOCK

UNLOCKLOCK

5
G01
J07

4 4

M

LOCK

J11 2 1

3

36

M

LOCK

J14 1 2

6
L13
J16

3
L09
J12

M

LOCK

J18 1 2

2 5
L22
O02

M

LOCK

O09 3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN

BLK

16

GRN

14 16

Fuse box

Diode #2

13G10
J01

J05

1

BRN

2 5 3 4

BRN/WHT

Front

Front

Rear (R) Rear (L) Rearend

Controller

BR

G37
L07

17G37
L07

WHT/RED

15A

RADIO.
DOME

19

4

3L01
K01

1

LT BLU

BLU WHT/RED

WHT/RED

BLK

BLK

K02 2 1

3

Amp

19

Receiver
(IF EQPD)

5

3
L28
G38

LT BLU

"D-7"

Not
used

11 terminal controller



8A-7-39
B-6 Remorte controlled mirror (Type 1 & 2)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 1 & 2)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 1 & 2)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 1 & 2)

RHD

WHT/BLK

LT GRN LT GRN/BLK GRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

812 14 9

G44 5

7

WHT

GRYGRY

GRY

GRY

WHT

GRY

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

2

1

4

3

34 1

Not used Not used Not used Not used



8A-7-40
B-6 Remorte controlled mirror (Type 1 & 2)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 1 & 2)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 1 & 2)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 1 & 2)

LHD

WHT/BLK

LT GRN LT GRN/BLKGRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

812 14 9

G44 5

7

WHT

GRYGRY

GRY

GRY

WHT

GRY

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN/RED

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

1

1

4

3

43 2

Not used Not used Not used Not used



8A-7-41
B-6 Remorte controlled mirror (Type 3)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 3)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 3)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 3)

RHD

WHT/BLK

LT GRN LT GRN/BLK GRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

95 15 10

G44 5

7

WHT

YELGRY

GRY

GRY

WHT

YEL

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

*1 Unfolded -Middle position
*2 Middle position - Folded

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

2

1

4

3

34 1



8A-7-42
B-6 Remorte controlled mirror (Type 3)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 3)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 3)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 3)

LHD

YEL/BLK

G53 1

2 5

3

BLK

BLK BLK

RED/GRN

YEL

WHT/BLK

GRY/RED GRY/BLU LT GRN LT GRN/BLK

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

95 15 10

G44 5

7

GRY

YEL

WHT

YELGRY

GRY

YEL

GRY

WHT

YEL

RED GRY

GRYGRY

RED

J09
56 12 7

43

J03
56 12 7

43

GRY
11J07

G01
8

BLK

YEL
14 4J01

G10

15A

REAR
DEFG

CIGAR31
15A

13 Fuse box

*1 Unfolded -Middle position
*2 Middle position - Folded

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

141513

Switch

Heater
relay

Switch

"B-3"
RG

(With mirror heater)

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

1

1

2

3

4

43 2



8A-7-43
B-7 Horn
B-7 Hupe
B-7 Avertisseur
B-7 Bocina

20

8 11

15A

HORN. 
HAZARD

12

GRN/WHT

GRN/BLK

GRN/BLK

G34
E35

G36 1

G25 2 3

1 4

GRN/WHT

BLK

BLK

BLU/YEL

GRN/WHT

BLK

Fuse box

Horn relay

OR

G52 9 6

10 8

Horn relay

Combination switch
(horn)

Horn

2

1

H

E20

A G54
B G28

Combination switch
(horn)

(Without Air-bag)(With Air-bag)

A 1
B 6

A RHD
B LHD



8A-7-44
B-8 Seat heater
B-8 Sitzheizung
B-8 Chauffage de siege
B-8 Calefaccion del asiento

RED/GRN

RED/GRN

RED/BLU RED/BLK

Fuse box

L38 4

L36 2 3

5

1

3 6

L37 4

18 20

L35 2 3

1

BLK RED/BLU RED/BLK

5 3 6

BLK BLK

BLK BLK

BLK BLK

BLK

HiHi Lo
Hi

Lo(N)(N)

HiHi Lo
Hi

Lo(N)(N)

Switch Switch

RED/WHT

L34 2 1

4 3

YEL/BLK

G38
L28

16 10

15A

SEAT 
HEATER

RED/WHT YEL/BLK

21
15A

REAR 
DEFOG

13

Relay



8A-7-45
C-1 Combination meter (Meter and gauge) (Type 1 & 2)
C-1 Kombinationsinstrument (Meter and gauge) (Type 1 & 2)
C-1 Compteur mixte (Meter and gauge) (Type 1 & 2)
C-1 Medidor de combinación (Meter and gauge) (Type 1 & 2)

G50

G21 G21

IL
L

T
A

C
H

O

T
E

M
P

7

5 G22 149 15 11

6

13
F

U
E

L

RED/YEL

13G37
L07

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED5

BRN BRN

BRN

15A

IG.
METER23 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLK

"D-6"

"F-3"

C41 22

YEL/RED

YEL/RED

6G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"
ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

G03
C46

G04
C45

RY

B B YG

P

P

BR

5

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A 16
B 14

A Except Australian spec
B Australian spec

YR

P

17G04
C45

15G04
C45

A

B

G04
C45

A  4
B 16

A  5
B 11

G22 10

BLK/WHT

BLK/WHT

1

(IF EQPD)

BLK/WHT

2

Speed
warming
controller

(IF EQPD)

BLK

21

PPL

2

3

1

14

YEL/BLU

G04
C45

A  5

(RHD)

(LHD)



8A-7-46
C-1 Combination meter (Meter and gauge) (Type 3)
C-1 Kombinationsinstrument (Meter and gauge) (Type 3)
C-1 Compteur mixte (Meter and gauge) (Type 3)
C-1 Medidor de combinación (Meter and gauge) (Type 3)

RHD

G21 G22 G21

IL
L

T
A

C
H

O

T
E

M
P

107

5 G22 149 15 11

6

13

F
U

E
L

RED/YEL

13G37
L07

A G04
B G03
A C45
B C46

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED

BLK/RED

6

5

BRN BRN

BRN

10A

METER27 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLU

BLK

"D-6"

"F-3"

C41 22

YEL/RED

YEL/RED

3G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"

ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

G03
C46

RY

B B

YG

P

P

BR

5

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A G04
B G03
A C45
B C46

A 2
B 11

A 12
B 14

Weld
splice

#4

C55

A Except Australian spec
B Australian spec

YR

P

13G04
C45

15G03
C46

A

B



8A-7-47
C-1 Combination meter (Meter and gauge) (Type 3)
C-1 Kombinationsinstrument (Meter and gauge) (Type 3)
C-1 Compteur mixte (Meter and gauge) (Type 3)
C-1 Medidor de combinación (Meter and gauge) (Type 3)

LHD

G21 G22 G21

IL
L

T
A

C
H

O

T
E

M
P

107

5 G22 149 15 11

6

13
F

U
E

L

BLK/WHTRED/YEL

1312G04
C45

13G37
L07

2G04
C45

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED

6

5

BRN BRN

BRN

10A

METER27 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLK/WHT

BLK

"D-6"

"F-3"

G50 2

3

Speed
warming
controller

(IF EQPD)

1

BLK

2

2

1

PPL

1

C41 22

YEL/RED

YEL/RED

3G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"

ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

(IF EQPD)

BLK/WHT

G03
C46

RY

B B YG

P

BR

YR

P



8A-7-48
C-2 Combination meter (Indicator lamp)
C-2 Kombinationsinstrument (Indicator)
C-2 Compteur mixte (Indicator)
C-2 Medidor de combinación (Indicator)

B
E

A
M

T
U

R
N

 (
R

)

T
U

R
N

 (
L)

E12

13G21 1

2 12

9

WHT/BLU

WHT/BLUBLU/YELGRN/RED

RED

11E35
G34

15A

1

BLKBLK

BLK

7

13 15

Main fuse

(Dimmer & passing)

"D-1"

Turn signal relay

"D-8"

Combination switch

"D-8"

GR BY

R



8A-7-49
Memo
Notizen
Note
Notas



8A-7-50
C-3 Combination meter (Warning lamp) (Type 1 & 2)
C-3 Kombinationsinstrument (Wrnleuchte) (Typ 1 & 2)
C-3 Compteur mixte (Témoins d´avertissement) (Type 1 & 2)
C-3 Medidor de combinación (Lámpara de advertencia) (Tipo 1 & 2)

O
IL

C
H

A
R

G
E

B
E

LT

3

G22

G22G21

10

4 211 7

1

E
B

D
/B

R
A

K
E

6

RED/BLKWHT/GRN

6G37
L07

2G34
E35

BRN/YEL

BLK/WHT

10

PNK/BLU

BLK

RED/BLU

11G35
E36

BLK BLK

A
B

S

BLK

1

2

E171

2

L17

C30

3G34
E35

10G37
L07

YEL/BLK

BRN/YEL RED/BLU

YEL/BLK

BLK

1L11

5

WHT/BLU

RED/BLKWHT/GRNPNK/BLU WHT/BLU

1

19 13

23

8

BLKBLK

15 11

Fuse box

Oil
pressure
switch

Generator

Seat
belt
switch

Brake
fluid
level
switch

Parking
brake
switch

(IF EQPD)

A
B

S
C

IR
C

U
IT

EBD
CIRCUIT

"A-2"

15A

IG.
METER

ABS
Cont.M

(IF EQPD)

DRL
Option

YEL/BLK

"D-6"

"G-4"

ABS
Cont.M

"G-4"

YB

RB PB WB
A 18
B 6

A 15
B 1

A Except Australian spec
B Australian spec
C RHD
D LHD

G04
C45

G04
C45



8A-7-51
A
IR

B
A

G

E
P

S

2 1G22G21 G20G21

IM
M

O
B

I

4

O
/D

 O
F

F

PNKYEL

YEL/BLK

YEL/REDPPL/WHT BLU/ORN

BLU/ORN

3G39
Q02

G03
C46

2

1

(IF EQPD)

C
H

E
C

K
E

N
G

IN
E

3

ECM
A/B

Cont.M
P/S

Cont.M TCMECM

"A-6" "G-3" "G-2" "A-3" "G-1"

PW YB Y P BO

A 6
B 14

A Except Australian spec
B Australian spec
C RHD
D LHD

G21

PPL/YEL

3

PY

D

C



8A-7-52
C-3 Combination meter (Warning lamp) (Type 3)
C-3 Kombinationsinstrument (Wrnleuchte) (Typ 3)
C-3 Compteur mixte (Témoins d´avertissement) (Type 3)
C-3 Medidor de combinación (Lámpara de advertencia) (Tipo 3)

O
IL

C
H

A
R

G
E

B
E

LT

3

G22

G22

G22G21

10

4 1311 7

1

B
R

A
K

E

6

RED/BLKWHT/GRN

6G37
L07

2G34
E35

BRN/YEL

BLK/WHT

10

PNK/BLU

BLK

RED/BLU

11G35
E36

BLK BLK

A
B

S

BLK

1

2

E171

2

L17

C30

3G34
E35

10G37
L07

YEL/BLK

BRN/YEL RED/BLU

YEL/BLK

BLK/ORN

BLK/ORN

1L11

5

WHT/BLU

RED/BLKWHT/GRNPNK/BLU WHT/BLU

1

19 5

27

8 11

Fuse box

Oil
pressure
switch

Generator

Seat
belt
switch

Brake
fluid
level
switch

Parking
brake
switch

(IF EQPD)

A
B

S
C

IR
C

U
IT

EBD
CIRCUIT

"A-2"

10A

METER

ABS
Cont.M

(IF EQPD)

DRL
Option

YEL/BLK

"D-6"

"G-4"

ABS
Cont.M

"G-4"

YB

RB PB WB

 BLU

D C

A G04
B G03
A C45
B C46

A 14
B 6

A G04
B G03
A C45
B C46

A 11
B 1

A G04
B G03
A C45
B C46

A 12
B 14

10

B

A Except Australian spec
B Australian spec
C RHD
D LHD



8A-7-53
A
IR

B
A

G

E
P

S
2 1G22G21 G20G21

IM
M

O
B

I

4

O
/D

 O
F

F

PNKYEL

YEL/BLK

YEL/REDPPL/WHT BLU/ORN

BLU/ORN

3G39
L41

2

1

(IF EQPD)

C
H

E
C

K
E

N
G

IN
E

3

ECM
A/B

Cont.M
P/S

Cont.M TCMECM

"A-6" "G-3" "G-2" "A-3" "G-1"

PW YB Y P BO

A G03
B G04
A C46
B C45

A 8
B 14

A Except Australian spec
B Australian spec
C RHD
D LHD



8A-7-54
D-1 Headlight system
D-1 Scheinwerferanlage
D-1 Système des phares
D-1 Sistem de los faros

E05 E23

WHT/RED WHT

RED/WHT

RED/WHT RED/WHT

WHT/BLU

WHT/BLU

3

2 1 1 2

3

RED/WHT
RED

WHT/BLU

WHT/BLU

RED

RED

RED/YEL RED/YEL

BLK

RED/YEL

RED/YEL

RED/YEL

2 E12 1

15A 15A 10A

16G34
E35

16G37
L07

G21

B
E

A
M

12

9

RED/YEL

Lighting switch

PASS

LO

Hi

HEAD

TAIL

OFF

G26

10 9

11E35
G34

RED/YEL

BLK BLK

E35
G34

Fuse boxMain fuse TAIL

Dimmer & passing switch

Front position light

License light

A/T shift illumination

Rear combination light

Headlight
(R)

Headlight
(L)

7 6 18
A RHD
B LHD

PNK/BLU

13 15

6L22
O02

A 4
B 1

A 9
B 6

A 6
B 9

A 7
B 8

A 5
B 10

A 8
B 7

RED

RED

"D-5"
"D-6"

"D-3" "D-3"

"D-3"

(IF EQPD)

PB

RY

RY

RY

R



8A-7-55
D-2 Headlight beam leveling system
D-2 Scheinwerfer-nivelliersystem
D-2 Système de réglage des faisceaux de phares
D-2 Sistema de nivelción del haz de luz de los faros

15A

YEL

GRN

GRN

YEL

YEL

GRN

BLK

BLK BLK

switch

25 WIPER.
WASHER

Fuse box

YELYEL

81513

E02 3 E29 3

1 1 2

G34
E35

4

G30

11

E36
G35

5 3

4

8

2
BLK BLK

BLK

Actuator (LH) Actuator (RH)

YEL

R1P0

P1

P2

P3

P4

R2

R3

R4

R5

R6



8A-7-56
D-3 Position, tail and license plate light
D-3 Begrenzungs-,heck-und kennzeichenleuchte
D-3 Feux de gabart,arriére et de plaque d´immatriculation
D-3 Luces de paso,cola y de la matrícula

O07E03 L21 3

5

L27 3

5

16G37
L07

2O01
L23

6L22
O02

16G34
E35

10A

TAIL

OFF

HEAD

G26

2

1 E24

2

1 1

2

Fuse box

Front
position
light

TAIL

License
light
#1

License
light
#2

 (L)
 (L)

(R)
(R)

18

A 6
B 9

A 7
B 8

9 8 11 20 21 18 20

O08 1

2

RED/YEL

WHT

RED/YEL

RED/YEL

RED/YEL

BLK

RED/YEL

RED/YEL RED/YEL

RED/YEL
RED/YEL

BLK

BLK

BLK

BLK

BLK BLKBLK BLK BLK

BLK

BLK

BLK

BLK

RED/YEL

RED/YEL

RED/YEL

BLK Rear combination light

A RHD
B LHD

RY

RY

RY



8A-7-57
D-4 Front fog light
D-4 Vorderer Nebelscheinwerfer
D-4 Lus para neblina delantera
D-4 Antibrouillard avant

E16

G46

E13

PPL/WHT

PPL/WHT

RED/YEL

RED/YEL

LT GRN

LT GRNLT GRN

5 6

4

1

1 2

4

2

3

1

E01E21

BLK

20A

2

1

2

1

GRY

BLK

BLK BLK

15G34
E35

IL
L

BLKBLK

BLK

PUSH
  LOCK

FREE

8

151314710

RED/YEL

(L)(R)

Main fuse

Relay

"D-6"
RY

2

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK



8A-7-58
D-5 Rear fog light
D-5 Hecknevelleuchte
D-5 Antibrouillard arriere
D-5 Luz antiniebla trasera

E13 1

20A

BLKBLK

8

1513

2

1

4

20

1G37
L07

2L25
M01

GRN/BLU

BLK

BLK

F
R

E
E

P
U

S
H

ON Switch

F
R

E
E

P
U

S
H

GRY

PNK/BLU

BLKBLKBLU

BLU

GRY

3E36
G35

4 5

23

6

1

G48

A M02
B M04

BLK

BLK

OFF Switch

HEAD

TAIL

OFF

G26

A 6
B 9

A 7
B 8

A 5
B 10

A 8
B 7

RED/YEL

WHT

10A

TAIL18Fuse boxMain fuse

Lighting switch

RHD
LHD

A
B

PB



8A-7-59
Memo
Notizen
Note
Notas



8A-7-60
D-6 Illumination light (Type 1 & 2)
D-6 Beleuchtungslampe (Typ 1 & 2)
D-6 Dispositif d’éclairage (Type 1 & 2)
D-6 Luz de iluminación (Tipo 1 & 2)

WHT

10A

TAIL

TAIL

OFF

HEAD

G26

RED/YEL

RED/YEL

16G34
E35

RED/YEL

L08 2

5

18
Fuse box

A
/T

 s
hi

ft 
ill

um
in

at
io

n

A 6
B 9

A 7
B 8

Front
position

light

13

BLK

BLK

16G37
L07

6L22
O02

License
light
#1

License
light
#1

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

Rear
combination

light

20L07
G37

RED/YEL

(IF EQPD)

DRL
Option

2

1

G51

YEL/BLK

WHT

Oil
pressure

switch

"C-3"

"D-3" "D-3" "D-3" "D-3"

"B-3"

RED/YELRED/YEL

RED/YEL

G04
C45

Radio

Diode #1

G09 8

YB

RY RY RY RY

RY

RY

RY

1

2

BLK

15 19

BLK

20L07
G37

3

RED/BLU

(I
F

 E
Q

P
D

)

A  B  7
C 10

A RHD
B LHD
C Australian spec



8A-7-61
RED/YEL

13 15

BLK BLK

G12 2

6

BLK

BLK

RED/YEL

G13 5

4

BLK

RED/YEL

G14 4

1

BLK

Blower fan
&

A/C switch

RED/YEL

G21 7

5

BLK

RED/YEL

G46 6

2

BLK

RED/YEL

G48 5

2

BLK

IL
L

Switch Switch

1

2

6 4 1 5

G49 32

4

RED/BLU

RED/BLU RED/BLU RED/BLU RED/BLU

RED/YEL

Illumination controller

BLK

3



8A-7-62
D-6 Illumination light (Type 3)
D-6 Beleuchtungslampe (Typ 3)
D-6 Dispositif d’éclairage (Type 3)
D-6 Luz de iluminación (Tipo 3)

WHT

10A

TAIL

TAIL

OFF

HEAD

G26

RED/YEL

RED/YEL

16G34
E35

RED/YEL

L08 2

5

18
Fuse box

A
/T

 s
hi

ft 
ill

um
in

at
io

n

A 6
B 9

A 7
B 8

Front
position

light

19 24

BLK

BLK BLK

16G37
L07

6L22
O02

License
light
#1

License
light
#1

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

Rear
combination

light

20L07
G37

RED/YEL

(IF EQPD)

DRL
Option

2

1

G51

YEL/BLK

WHT

Oil
pressure

switch

"C-3"

"D-3" "D-3" "D-3" "D-3"

"B-3"

RED/YELRED/YEL

RED/YEL

7G04
C45

Radio

Diode #1

G09 2

YB

RY RY RY RY RY

11

RY

RY

1

2

A RHD
B LHD
C Australian spec



8A-7-63
RED/YEL

13 15

BLK BLK

G12 2

6

BLK

BLK

RED/YEL

G13 5

4

BLK

RED/YEL

G14 4

1

BLK

Blower fan
&

A/C switch

RED/YEL

G21 7

5

BLK

RED/YEL

G46 6

2

BLK

RED/YEL

G48 5

2

BLK

IL
L

Switch Switch

1

2

6 4 1 5 2

G49 32

4

RED/BLU

RED/BLU RED/BLU RED/BLU RED/BLU RED/BLU

RED/YEL

Illumination controller

(IF EQPD)

BLK



8A-7-64
D-7 Interior light
D-7 Innenbeleuchtung
D-7 Plafonterior
D-7 Luz interior

BLK/YEL

BLK/RED

WHT/RED

WHT/RED

WHT/RED

WHT/RED

BLK/RED BLK/RED

BLK/YELBLK/YEL

L10L14 11

2L02

1

CLOSE OPEN CLOSE
OPEN

L16 1

CLOSE OPENCLOSE OPENCLOSE OPEN

L20 1

DOOR

OFF

ON

1 3

2K03

DOOR

OFF

ON

1 3

2O03

1L01
K01

1L22
O02

17G37
L07

2O01
L23

3O02
L22

9G38
L28

K01
L01 2 4

15A

RADIO.
DOME

BLK/RED BLK/REDBLK/RED

BLK/RED BLK/RED BLK/REDBLK

O09

1

2

BLK/RED

WHT/RED

WHT/RED

BLK/RED

19
Fuse box

BLK

BLKBLK

BLKBLK

20 2119

(5DOOR)

Interior
light

Interior
light

(Rear)

Warning
buzzer

Controller
"B-5"

"F-3"

Diode #2

(R
ea

r 
L)

(R
ea

r 
R

)

(R
ea

re
nd

 d
oo

r)

Door switch Door switch

BR

BY



8A-7-65
D-8 Turn signal and hazard warning light (Type 1 & 2)
D-8 Blinklicht und warnleuchte (Typ 1 & 2)
D-8 Feux clignotants et feux de détresse (Type 1 & 2)
D-8 Luz de la señal de giro y de advertencia de peligro (Tipo 1 & 2)

OFF

ON

R

N

L

E28

BLU/YEL

BLU/YEL

YEL/RED YEL/RED

GRN

G42

G27

GRN/WHT

3

2

E11

G37
L07

12 11G35
E36

13 12

1

2

1

2

1

G13

3

6

2

8 1 7

10A

TURN.
BACK 15A

HORN.
HAZARD

5

L21 6

5

L27
6

5

BLU/YEL

BLK

BLU/YEL

BLK BLK BLKBLKBLKBLK

BLKBLK

4

5

YEL/REDGRN

BLK

BLK

IL
L

24 20

8913 15 18 2011

G49 3

4

RED/BLU

BLK

Turn signal
relay

Illumination
controller

(L)
(R)

(L) (R)

Tail light

Turn signal
light

(L) (R)
Side turn

signal light

Fuse box

"D-6"

Switch

Turn signal switch

Combination switch

"C-2"

RY

E22

GRN/RED

E04

2

1

2

1

BLU/YEL

GRN/RED

GRN/REDGRN/RED

GRN/REDBLU/YEL

BLU/YEL

BLU/YEL

GRN/RED

GRN/RED

GRN/RED

BLK

RED/YEL RED/BLK

RED/BLK GRN/WHT

GRN/WHT

4

A 3
B 4

A 1
B 5

A 2
B 6

A RHD
B LHD



8A-7-66
D-8 Turn signal and hazard warning light (Type 3)
D-8 Blinklicht und warnleuchte (Typ 3)
D-8 Feux clignotants et feux de détresse (Type 3)
D-8 Luz de la señal de giro y de advertencia de peligro (Tipo 3)

E22 E11 E28E04

G37
L07

12 11G35
E36

13 12

1

2

1

2

2

1

2

1 L21 6

5

L27 6

5

3 2 7 6 5 8 4

4 8

7 5

IL
L

G13G27

G42 1

BLKBLK

8 11

GRN/RED

GRN/YEL

RED/YEL

GRN/WHT

GRN/WHTYEL/RED YEL/RED

10A

METER

15A

HORN.
HAZARD

GRN/RED BLU/YEL

BLK

BLU/YEL

GRN/RED BLU/YEL

GRN/RED BLU/YEL

GRN/RED BLU/YEL

BLU/YEL GRN/RED

BLU/YELGRN/RED

BLK BLK

BLK

BLKBLK BLKBLK

BLK

BLK

BLK

BLK

BLU/REDBLK BLK BLK BLK

2720

9 13 1518 20

A RHD
B LHD

Turn signal relay

Combination
switch

Turn signal switch

(L)
(R)

(L) (R)

Tail light

Turn signal
light

(L) (R)
Side turn

signal light

Fuse box

BLU

(L) (R)

"B-5" "D-6"

Switch

Controller

"C-2"

YR RY

BY GR

A 5
B 2

A 1
B 5

A 2
B 6

A 3
B 4

4

(IF EQPD)

G49 3

4

RED/BLU

Ill
um

in
at

io
n

co
nt

ro
lle

r

BLK

(IF EQPD)



8A-7-67
D-9 Brake light
D-9 Bremsleuchte
D-9 Feux stop
D-9 Luz del freno

GRN/WHT

PNK

PNK

GRN/WHT

GRN/WHT

8G37
L07

L21L27
2

5

2

5

10A

STOP

BLK BLK

GRN

1L23
O01

1O04
O10

O11 2

1

2

BLK

GRN

2O01
L23

GRN

2L05
E33 7L07

G37

8
7
10

G03
C46

GRN/WHT

GRN/WHT

BLK BLK BLK BLK

GRN GRN/WHT

18 2020 21

17

GRN/WHT GRN/WHT

 (L) Rear
combination

light

High
mounted

stop
light

 (R)

"G-4"

ABS
Cont.M

"A-6"

ECM

"G-1"

TCM

G

GW GW

BLK

7G03
C46

GRN/WHT
A
B
C

D

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)

L04 3

1

STEP

L04 3

4

STEP

Brake
light

switch

E43 / E38

L04 1

3

RELEASE STEP



8A-7-68
D-10 Back-up light
D-10 Rückfahrleuchte
D-10 Feux de marche arrière
D-10 Luz de marcha atrás

M/T A/T

P
R N D 2

L

7

15G37
L07

C45
G04

BLK

BLKBLK

BLK

RED/BLK

RED/BLU

RED

RED

REDRED

RED RED

10A

L27 1

5

L21 1

5

1

C15

BLK

1

2C51

TURN.
BACK

Back-up
light

switch

Fuse box

Back-up light (L) (R)

24

18 20

Transmission
range
sensor

C 12
D 16

A Type 1 & Type 2
B Type 3
C Except Australian spec
D Australian spec

R

11
G04
C45

RED/BLK

10A
BACK

Fuse box

24

C G04
D G03
C C45
D C46

C 16
D 17

C C45
D C46
C G04
D G03

C 17
D 18

A B

A B



8A-7-69
E-1 Heater and air conditioning
E-1 Heizung und klimaanlage
E-1 Chauffage et climatisation
E-1 Calefactor y acondicionador de aire

17

4 123

2G14 83 4 9 10 5

M

E30 1

2

C45
G04

2G33
E34

25A
HEATER

BLK

BLK

BLK BLK

YEL/GRN

LT GRN

LT GRN

BLK

1E36
G35

E31

10
1

2

REDPNK/BLU
GRN/BLK

GRN/BLK
PNK

PNK

PNK/BLU

PNK/BLU

BLK/RED

BLK/RED

RED

RED

C47
E39

3

2

4

1

PNK/GRN

YEL/GRNPNK/GRN

BLK

A/C SWITCH

Fuse box Fuse box

Heater resistor

Blower fan
motor

3 13 15

BLK

BLKBLK BLK

8 10

10A
METER27 12

Triple
cut
switch

Blower fan & A/C switch

BLU

RED/YEL

E

F
E

FD E

Weld
splice

#3

C56

2C57
E40

3

BLK

3

A B C

"D-6"

"A-6"

ECM

"A-6"

ECM

PG YG

RY

PB

1

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

3

10A
BACK24

RED/BLKD F

E

19
2

15
2

A
C
D
F

Type1 (RHD)
Type1 (LHD)

A
B

C Type 2

Type3 (RHD)
Type3 (LHD)

D
E

F Type3 (Australian spec)

Type1 (LHD)

Type3 (LHD)

A B C D

TURN.
BACK

A B C

2G14

19C45
G04

GRN/WHT
2G14

9E36
G35

GRN/BLK

1

1



8A-7-70
F-1 Radio / ciger lighter
F-1 Radio / Zigarettenanzünder
F-1 Radio / Allume-cigares
F-1 Radio / Encendedor de cigarrillos

"D-6"

"F-2"

Front
speaker

(R)

Front
speaker

(L)

Rear
speaker

(L)

Rear
speaker

(R)

G09

G23 G05

9

12 12

15A
CIGAR

15A

RADIO.
DOME

WHT/RED RED/YELWHT/BLK

WHT/REDWHT/BLK

WHT/BLK

YEL/RED
YEL/BLK

BLU/RED
BLU

K05K07 2 1 2 1

GRY/RED
GRY/BLKLT GRN/BLK

BLKRED RED

GRY/RED

GRY/BLK

LT GRN/RED

LT GRN/RED

LT GRN/BLK

13G38
L28

7

L26
K06

L24
K04

148

A 5DOOR
B 3DOOR
C Type 1 & Type 2
D Type 3

1 2 1 2

Rear
speaker

(L)

Rear
speaker

(R)

L39L40 2 1 2 1

31 19
Fuse box

WHT/BLK

WHT/RED

Antenna

Radio

Multi information display

BLK

A B

BLK

16

GRY/RED
GRY/BLKLT GRN/BLK

LT GRN/RED

WHT/BLK

BLK

G16

G17
1

1

Push Cigar
lighter

14

WBWR

RY

C 10
D 1

C 8
D 2

C 4
D 3

C 11
D 13

C 5
D 4

C 12
D 14

C 1
D 5

C 6
D 15

C 2
D 6

C 7
D 16

D 11



8A-7-71
F-2 Multi information display
F-2 Multi-informations-display
F-2 Affichage multi-informations
F-2 Pantalla de informacion multiple

G15 102 4 1 3

5

15A
CIGAR

15A

RADIO.
DOME

WIPER.
WASHER

31
15A

25 19

14

Fuse box

RED/YELPPL

BLK

PPL

BLK/RED

BLK/RED

1

C20

2

3

Vehicle
speed
sensor

WHT/BLKWHT/REDYEL

WHT/BLK WHT/RED

Radio

Multi information display

Main
relay

"A-6" "D-6"

"F-1"

BR RY

WRWB

Weld
splice

#4

C55

E C45
F C46
E G04
F G03

E 13
F 15

A RHD
B LHD
C Type 1 & Type 2
D Type 3
E Except Australian spec
F Australian spec

A B

P

5

BLK/ORN

C45
G04

17

D C



8A-7-72
F-3 Warning buzzer
F-3 Warnsummer
F-3 Vibreur d'avertissement
F-3 Zumbador de aviso

G31

L14

Warning buzzer controller (in combination meter)

Front door switch

Diode #2

OPEN
CLOSE

G21 G22

8

1

16107

2

2

1

BLK/YEL

BLK/YEL

BLK/YEL

BLK/YEL

BLU/YEL

WHT/RED

BLK/WHTRED/YEL

18G37
L07

10A
METER RADIO.

DOME
15A

BLK

BLK

BLK

27 19

13 15

"D-6"

"D-7"

RY

BY

 BLU

B A

G22 10

A RHD
B LHD
C Type 1 & Type 2
D Type 3

G22 10

BLK/WHT

15A

IG.
METER

23
Fuse box

C D



8A-7-73
Memo
Notizen
Note
Notas



8A-7-74
G-1 A/T control system (Except Australian spec)
G-1 Frontschweibnwischer und waschanlage (Ausgenommen Spezifikation für Australien)
G-1 Essuie-glace et lave-glace de pare-brise (Sauf Australie)
G-1 Limpiador y lavador del parabrisas (Excepto especificaciones para Australia)

RED/BLK

C44

11109321C43

2117 12

4

P
R N D 2

L

C15

Transmission
range sensor

7

2 1 8 3 5

RED/BLK

BLU/WHTGRN/YELGRNGRN/ORNRED

Fuse
box

10A

RADIO.
DOME

15A

G19 7 16 45

Data link connector

G07 1 4

Diagnosis connector #2

BLU/ORN

BLU

BLUBLK

Shift
lock

solenoid

12

45

L08 3

6

O/D
OFF

1

BLK BLK BLK

ORN

ORN RED/YEL

ORN

GRN/YEL

L04

A/T shift
lever

Brake
light

switch

9G37
L07

16

9C46
G03

RED/BLURED/YEL

RED/BLU

C43 4

2

LT GRN/BLK

BLU/ORN LT GRN/BLK

Back-up
light

G04
C45

BLK/ORN

BLK/ORN

BLK

ORN

ORN RED

WHT/RED

19 24

RED

G37
L07

15

RED

RED
C45
G04

17

19 15 51413

"D-10"

"A-6"

TCM

ECM

R

RED

R

B

RY

"A-6"

ECM

1

C46
G03

G04
C45

C46
G03

1G38
L28

"D-6"

5

C31 1

PNK/BLK

PNK/BLK

RED/BLU

A/C compressor

"C-3"

"A-6"

ECM

12V
12V

PB

BO

WHT/RED

TURN.
BACK BACK

BAA Type 1
B Type 3
C Except E43/E38
D E43/E38

A 11
B 16

A  7
B  9 A 6

B 8
A 5
B 7

A 1
B 2

A 12
B 14

C 2
D 1

C 4
D 2



8A-7-75
"C-1"

"A-6"

"D-9"

ECM

"A-6"

ECM

ECM

TCM

9

3 6

23 10 22 3 16

82

14

2613

654

1211

4 C43

C42

GRN/WHT

GRN/WHT

GRY/REDBRN/YEL

BLU/RED

5C43 C44

BRN

G03
C46

7L07
G37

18

5

LT BLU

8

21

PPLWHT/BLK

20

23

BLK/WHT

YEL/BLK

GRN/WHT

GRN/WHTBRN

BRN BRN

RED/BLU

BLK/YEL

GRY/BLU

BRN

15C44

C13

BLK

C12 234185

1 2 3

25

6

24

BRN

7

GRN/WHT

20A

G04
C45

C04 2 4

1 3

BLK/WHT

YEL/GRN

BLK

BLK/WHT

BLK

BLU/ORN

BRN/WHT
BRN/WHT

WHT/BLU

WHT/RED

BLK/YEL

C41

Brake light switch
(IF EQPD)

Main fuse

Shift solenoid

Lock-up
solenoid

AT fuild
temperature
sensor

#5 #2 #1 #4 #3

12V5V 12V 12V12V

5V

Dropping resistor

Automatic transmission

A/T relay

B GW

B GW

C43 6 14

sWHT

sBLK

BLU/YEL
RED/WHT

7 15

C14 4 2 3 1

Output shaft
speed sensor

Input shaft
speed sensor

4A/T speed sensor

13

C54
Weld
splice

#3

C A D

C53
Weld
splice

#2

C DA

2

2

A Type 1
B Type 3
C RHD (Type 3)
D LHD (Type 3)

A 4
B 8

A 4
B 6

A 8
B 10

23

Fuse box

15A
IG

IG.
METER

BA



8A-7-76
G-1 A/T control system (Australian spec)
G-1 Frontschweibnwischer und waschanlage (Spezifikation für Australien)
G-1 Essuie-glace et lave-glace de pare-brise (Pour l'Australie)
G-1 Limpiador y lavador del parabrisas (Especificaciones para Australia)

RED/BLK

C44

11109321C43

2117 12

4

P
R N D 2

L

C15

Transmission
range sensor

7

2 1 8 3 5

RED/BLK

BLU/WHTGRN/YELGRNGRN/ORNRED

TURN.
BACK BACKFuse

box
10A

RADIO.
DOME

15A

G19 7 16 45

Data link connector

G07 1 4

Diagnosis connector #2

BLU/ORN WHT/RED

BLU

BLK

Shift
lock

solenoid

12

45

L08 3

6

O/D
OFF

1

BLK BLK BLK

ORN

ORN RED/YEL

ORN

GRN/YEL

2L04

A/T shift
lever

Brake
light

switch

4

9G37
L07

16

9C46
G03

RED/BLURED/YEL

RED/BLU

C43 4

2

LT GRN/BLK

BLU/ORN LT GRN/BLK

Back-up
light

17G04
C45

BLK/ORN

BLK/ORNBLK

ORN

ORN RED

WHT/RED

19 24

RED

G37
L07

15

RED

RED
C46
G03

16

19 15 513

"D-10"

"A-6"

TCM

ECM

R

RED

R

B

RY

"A-6"

ECM

1

1714C45
G04

13
15C45

G04

1G38
L28

"D-6"

5

C31 1

PNK/BLK

PNK/BLK

RED/BLU

A/C compressor

"C-3""A-6"

ECM

12V
12V

PB BO

BA

BA

A Type 2
B Type 3

17G03
C46

A G04
B G03
A C45
B C46

A 16
B 14
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"C-1"

"A-6"

"D-9"

ECM

"A-6"

ECM

ECM

TCM

23 9

Fuse box

3 6

23 10 22 3 16

82

6

2613

654

1211

4 C43

G02

GRN/WHT

GRY/REDBRN/YEL

BLU/RED

7

5C43 C44

BRN

16
G03
C46

7L07
G37

18

5

LT BLU

8

15

PPLWHT/BLK

GRN/RED PPLWHT/BLK

YEL/BLK

GRN/WHT

GRN/WHT

BRN

BRN BRN

RED/BLU

BLK/YEL

GRY/BLU

BRN

15C44

C13

BLK

C12 234185

1 2 3

25

6

24

BRN

7

GRN/WHT

20A15A
IG

13

C04 2 4

1 3

BLK/WHT

YEL/GRN

BLK

BLK/WHT

BLK

BLU/ORN

BRN/WHT
BRN/WHT

WHT/BLU

WHT/RED

BLK/YEL

Brake light switch

Main fuse

Shift solenoid

Lock-up
solenoid

AT fluid
temperature
sensor

#5 #2 #1 #4 #3

12V5V 12V 12V12V

5V

Dropping resistor

Automatic transmission

A/T relay

B GW

B GW

C43 6 14

sWHT

sBLK

BLU/YEL
RED/WHT

7 15

C14 4 2 3 1

Output shaft
speed sensor

Input shaft
speed sensor

4A/T speed sensor

13

C54
Weld
splice

#3

5G04
C45

4 12

C53
Weld
splice

#2

2

2

A G03
B G04
A C46
B C45

IG.
METER

B

B

A

B

A G04
B G03
A C45
B C46

A Type 2
B Type 3



8A-7-78
G-2 Power steering
G-2 Servolenkung
G-2 Direction assistee
G-2 Servodirección

6

"C-3" "C-1" "A-6"

"C-1"

ECM

"A-6"

ECM

"C-1"

P/S
Cont.M

5

7B4B3B2B1C3C2C1C4C5 4

3 44716

1 8G24

G07G19

BLK/RED BLK/WHT WHT/RED

30A
P/S

15A

IG.
METER 15A

RADIO.
DOME

PPL/WHT

PPL

PPL

BLK

PPL

2

PPL

BRN

BRN

BRNYEL

MAIN SUB

BLKYELWHTBLURED

M
R

L

BLK BLKRED BLK

3

RR
L L

BLKBLK BLK

BLKBLU

BLU

WHT/RED

5

BLK/ORN

BLK/ORN

Fuse box

33 23 19

5 14 13 15 17

Torque sensor

Vehicle speed
sensor

Data link connector Diagnosis
connector

#2Motor & clutch

B1

C1 C2 C3 C4 C5

B2

B3 B4

CONNECTOR BCONNECTOR C

Y B B

P B

P

1

1

B2B1

REDBLK

C
B
A

D

BLKBLK

13 15

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)

A B

IG

C D

A  B  C G04
D G03

A  B  C C45
D C46

A 17
B 15
C 13
D 15

A 16
B 14
C 12
D 14



8A-7-79
G-3 Air-bag control system (Floor harness independent type)
G-3 Airbag-steuersystem (Bodenkabelbaum, unabhängig)
G-3 Système de commande des airbags (Type à faisceau de câbles de plancher indépendant)
G-3 Sistema de control del colchón de aire (Cableado preformado del piso tipo independiente)

Fuse box 2322 19

51423

2

16

Q04

G19 7 4

RED

RED

GRN/ORG GRN/YEL PPL BLK

BLU

BLU

1G39
Q02

3

2

15A

IG.
METER

2

10 9 12 11

BLU/RED YEL/REDGRN/RED GRN

7 8

BLU/ORN BLU/YEL

5 6 15 1417

3Q06

15A
AIRBAG

15A

RADIO.
DOME

G22 10

2

A
IR

 B
A

G

BLK/WHT

YEL/RED
WHT/RED

YEL/BLK

BLK

5

BLK/ORN

BLK/ORN

12Q0712Q0312Q05

12Q01

WHT/RED

C
on

ta
ct

 c
oi

l

BLU

ECM

"A-6"

A/B
Cont.M

Diagnosis
connector

#3

Connection
detection pin

Data link connector

B

A Type 1
B Type 2

G04
C45

A 16
B 14

1

1

YB

12Q08



8A-7-80
G-3 Air-bag control system (Floor harness one piece type)
G-3 Airbag-steuersystem (Bodenkabelbaum, einteilig)
G-3 Système de commande des airbags (Type à faisceau de câbles monobloc)
G-3 Sistema de control del colchón de aire (Cableado preformado del piso tipo enterizo)

Fuse box 2722 19

51423

2

16

L44

G19 7 4

RED

RED

GRN/ORG GRN/YEL PPL BLK

BLU

BLU

1G39
L41

3

2

10A

METER

2

10 9 12 11

BLU/RED YEL/REDGRN/RED GRN

7 8

BLU/ORN BLU/YEL

5 6 15 1417

4L47

15A
AIRBAG

15A

RADIO.
DOME

G22 10

2

A
IR

 B
A

G

BLK/WHT

YEL/RED
WHT/RED

YEL/BLK

BLK

5

BLK/ORN

BLK/ORN

21L4621L4321L45

21L48

WHT/RED

C
on

ta
ct

 c
oi

l

BLU

ECM

"A-6"

A/B
Cont.M

Diagnosis
connector

#3

Connection
detection pin

Data link connector

B

A RHD
B LHD

C Except Australian spec
D Australian spec

1513

C G04
D G03
C C45
D C46

C 12
D 14

D C

1

1

B

G22 10

BLU

A

YB

21L42
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8A-7-82
G-4 Anti-lock brake system
G-4 Antiblockiersystem
G-4 ASystème d´antiblocage des freins
G-4 Sistema de frenos antienclavamiento

E19

E14

13 25 21118

2L05
E33

12
WHT/BLUGRN/ORN ORN BLK/ORN

ORN BLK/ORN

GRN

23

ORN BLK/ORN
GRN

14

11G35
E36

RED/BLU

RED/BLU

10

2G34
E35

PNK/BLU

PNK/BLU

WHT/BLU

10A
ABS

15A

RADIO.
DOME

1
G34
E35

GRN/ORN WHT/RED WHT/BLU

1

50A

GRN/ORN

GRN/ORN
GRN/ORN

L32 3

ABS HU

IF
R

O
F

R

IF
R

O
F

L

IR
R

O
R

R

IR
F

O
R

F

M

12V

26 19 4

Solenoid
valve relay

Motor relay

12V

12V

5V

Fuse
box

L05
E33

6 5

2 1

3L12
L31

14
G37
L07

(ABS lamp)
"C-3"

(EBD)
"C-3"

ABS
Cont.M

Brake
light

switch
"D-9"

(4WD only)

G sensor

Fuse
box

Main
fuse

RB PB G

2

1



8A-7-83
24 22 12

3 4 19 20 7 615 16E19

E09 2 1 E18 2 1 L15 2 1 L18 2 1

WHT/BLKWHTRED/BLKRED LT GRN/BLKLT GRN/RED

LT GRN/BLKLT GRN/RED

YEL BRN

YEL BRN

PNK

PNKBLKBLK

4L05
E33

10 3 9

46G07

21

BLU

457 16G19

6E36
G35

7

BLU

BLU

BLK

BLK BLK BLK

BLK

BLU

12 13 15 14 5

WHT/RED BLK/ORN

BLK/ORN

5V 5V 5V

12V
12V

5V

Wheel speed sensor
 (FL)

Wheel speed sensor
 (FR)

Wheel speed sensor
 (RL)

Wheel speed sensor
 (RR)

Diagnosis
connector

#2

ABS
Cont.M

"A-6"

ECM

Data link connector

B

2

1

A  B  C G04
D G03

A  B  C C45
D C46

A 16
B 14
C 12
D 14

1513

D B CA

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)
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8A-8-1

A-8
8

Connector list
Liste der stecker
Liste des blocs raccord de câblage
Lista de conectores

C Connector
C Connecteur
C Stecker
C Aansluiting

C01 C02 C03 C04 C05 C06

C07 C08 C10 C11 (TO E10) C12

Type 1 & 2 Type 3 RHD
C13 C14 C15 C17 C18 C19

C20 C21 C22 C23

Type 1 & 2 Type 3 Type 1 & 2 Type 3

C24 C25 C26 C27 C28 C29

C30 C31 C32 C32 C34 C35

Type 1 & 2 Type 3
C36 C37 C38 C39 C40

Type 1 & 2 Type 3
C41 C42 C43

1 1 1 3
4

1 2
321

654
3
4

1 2

1 2 3

( )
3
4

1 2

3
4

1 2

1 1 2
1 2

5

4

86

3

7

1 2 3

4 5 6

1 2

3 4 6 9

1 2 3 4 5

7 8
1 2 1 2 3 1 2 3

1 2 3 1 2 3
21

3
2 31 1 2 3 1 2

1 2 1 2 1 2 1 2 3 1 2 1 2 3

1 1
1 2

3 4

1 2

3 4
1 1 2 3

1 2 3 1 2 1 1 1 1 2 3

21191817
1312

20
111098

4

22
14

5

23
15
6

24
16
7321

26242322
1514

25
13121110

4

27
16
5

28
17
6

18
29
19

30
20

31
21

7 8 9321 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16



8A-8-2
E Connector
E Connecteur
E Stecker
E Aansluiting

C44 C45 (TO G04)

Type 1 Type 2

C45 (TO G04) C46 (TO G03)

Type 3 Type 1 Type 2
C46 (TO G03) C47 C48 C50 C51

Type 3
C52 C53 C54 C55 C56

C57 (TO E40) C58 C59 C60

1110 1312987654321
1514 1716 1918 2120 2322 24 25 26

201918171615

1413

87

1211

10965

4321 1 2 3 4
5 6 7 8 9 10 11 12

13 14 15 16 17

1110 13129
87654321

1514 1716 1918 20
4
1

5 6 7 8
2 3

9 10111213 1110 13129
87654321

1514 1716 1918 20

1 2 3 4
5 6 7 8 9 10 11 12
13 14 15 16 17

2
1

3
4

1 2

3 4

1 2 3

4 5 6
1 2

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

1 2 3 4 5 6

8 9 10 11 12

7

13 14

(  )

23

1 1 2 3
1 2

3 4

1 2 3 4 5 6

8 9 10 11 12

7

13 14

(  )

E01 E02 E03 E04 E05 E06

E07 E08 E09 E10 (TO C11) E11

Type 1 & 2 Type 3 Type 1 & 2
E11 E12 E13 E14 E15 E16

Type 3

1 2 1 2 3 1 2 1 2
1

2 3
2 1

4 3

1 2
3 4

1 2
3 4

2 1 1 2 1
1

2

1 2 21 1 1 1 2
1 2
3 4



8A-8-3
G Connector
G Connecteur
G Stecker
G Aansluiting

E17 E18 E19 E20 E21

E22 E23 E24 E25 E26 E27

E28 E29 E30 E31 E33 (TO L05)

Type 1 & 2 Type 3
E34 (TO G33) E35 (TO G34) E36 (TO G35) E37 (OPTION) E38 (OPTION) E39

E40 (TO C57)

2

1
2 1

1 2 3 4 5 6 7

8 9 10 11 12 13 14
22 23

24 2515 16 17 18 19 20 21

21 1 2

1 2
1

2 3 1 2
1

2

1

2

1 2
3 4

1

2
1 2 1 2 3

1

2

1 2
3 4

1 2 3 4

5 6 7 8 9 10

124 3

111213141516

5678910

1234

8
3

7 6 5 4
2 1

13121110 9

1 1 2
1

3
4

32

1

G01 (TO J07) G02 G03 (TO C46)

Type 1 Type 2
G03 (TO C46) G04 (TO C45)

Type 3 Type 1 Type 2
G04 (TO C45) G05 G06 G07 G08

Type 3

5 4 3
11 10 9 8

2
12

1
7 6

151413
121110

4

16

5

17

6
7 8 9

321
8
3

7 6 5 4
2 1

13121110 9

8 37
2019

6 5 4 2 1
1817 1312161514 1110 9

4 3
12 11 10 9 8 7 6 5

14 13

2 1

17 16 15
151617181920

1112

78

1314

56910

1234

8
3

7 6 5
4 2 1

17 13
12

16 1514
1110 9

8 7 6 5

20 19 18 17 16 15 14 13 12 11 10 9

4 3 2 1 1

2
21 43 1 2 3

4 5 6
1

2
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G09 G10 (TO J01)

Type 1 & 2 Type 3 Type 1 & 2
G10 (TO J01) G12 G13 G14 G15

Type 3
G16 G17 G19 G20

G21 G22

G23 G24 G25 G26 G27

G28 G29 G30 G31 G32

Type 3 LHD

G33 (TO E34) G34 (TO E35) G35 (TO E36) G36 G37 (TO L07) G38 (TO L28)

G39 (TO Q02) G39 (TO L41) G40 G41 G42

Type 1 & 2 Type 3 Type 1 & 2 Type 3 Type 3
G44 G45 G46 G48 G49 G50

1 2 3 4 5
6 7 8 9 10 11 12

321 1094 5 6 7 8
131211 201914 15 16 17 18

6 4 3 1
14 12 1110 9 7

5 2
13 8

6 5 4 3 2

13 101112

1

16 15 14 9 8 7
1 2
3 4 5 6

1 2 3
84 6 75

1 2 3 4

5 6 7

8 9 10

1 2 3 4

5 6 7 8 9 10

1 1

8 7 6 5 4 3 2 1

910111213141516 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1

2

1 2
843 6 75

1
2

3 4
1098765

4321
1 2 3 4 5 6

1 2 3 4 5 1 2 3 4 5 6
1 2

3 4

1 2
3 4 5 6

21
321

654

431 2
161514131211
1098765
4321

4
1

5 6 7 8
2 3

9 10111213
1

201918171615

1413

87

1211

10965

4321

161514131211
1098765
4321

321 321
1 2 3

84 6 75
1 2 3 4 5
6 7 8 9 10 11 12

1

3
2

1 2 3
84 6 75

1 2 3 4

5 6 7 8 9 10

1
2

3 4 5

1 2
3 4 5 6

1 2
3 4 5 6 1 2 3 4 1 2 3
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J Connector
J Connecteur
J Stecker
J Aansluiting

K Connector
K Connecteur
K Stecker
K Aansluiting

G51 G52 G53 G54

1

2 3
54

1
2

8
109

6
7

1

2

3 54
1

J01 (TO G10) J02 J03

Type 1 & 2 Type 3 Type 1 & 2
J03 J04 J05 J06 (TO L06)

Type 3 5 DOOR 3 DOOR Type 1 & 2 Type 3 5 DOOR

J07 (TO G01) J08 J09 J10

Type 1 & 2 Type 3
J11 J11 J12 (TO L09) J13 J14

Type 1 & 2 Type 3 Type 1 & 2 Type 3

J15 J16 (TO L13) J17 J18 J19

Type 1 & 2 Type 3

1 2 3 4 5 6

121110987 13 14

1 2 3

7 8 9 14 15 16

4 5 6

10 11 12 13 1 2 1
3

4

5
2

6

7

1
3

4

5
2

6

7

1 2 3 4

5 6 7 8 9 10

1 2 3
84 6 75 1 32 4 1 2 3 4 5

321
64 5

1 2 3 4 5

11109876 12 1 2 1
3

4

5
2

6

7

1
3

4

5
2

6

7
1 2 3 4 5

1 32 4 1 2
321
64 5

1 2 3 4 5 1 32 4 1 2

1 2
321
64 5

1 2 3 4 5 1 32 4 1 2 1 2

K01 (TO L01) K02 K03 K04 (TO L24) K05 K06 (TO L26)

1 2
3 4

1 2 3
1

3
2 21

1

2
21
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L Connector
L Connecteur
L Stecker
L Aansluiting

K07

1

2

L01 (TO K01) L02 L04 L05 (TO E33) L06 (TO J06) L07 (TO G37)

L08 L09 (TO J12) L10 L11 L12 (TO L31) L13 (TO J16)

L14 L15 L16 L17 L18 L19 (TO L29)

L20 L21 L22 (TO O02) L23 (TO O01) L24 (TO K04) L25 (TO M01)

L26 (TO K06) L27 L28 (TO G38) L29 (TO L19) L30 L31 (TO L12)

L32 L34 L35 L36 L37 L38

L39 L40 L41 (TO G39) L42 L43 L44

Type 3 Type 3 Type 3 Type 3

L45 L46 L47 L48

Type 3 Type 3 Type 3 Type 3

2 1
4 3

2 1

( )
1 2
3 4

4 3 2 1

10 9 8 7 6 5
123
46 5

151617181920

1112

78

1314

56910

1234

321
64 5

123
46 5 1

1 1 2 3 123
46 5

1 12 1 1 2 3 12 2 1
4 3

1
321
64 5

123

456
123
46 5

12
1 2

3 4

12
321
64 5

111213141516

5678910

1234
1 2
3 4

21

3 4
3 2 1

2 31 1 2
3 4

1 2 3 1 2 3
1 2
3 4 5 6

1 2
3 4 5 6

1

2

1

2
123 1 2 1 2 1 2

1 2 1 2

1 2 3 4
5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20

1 2
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M Connector
M Connecteur
M Stecker
M Aansluiting

O Connector
O Connecteur
O Stecker
O Aansluiting

Q Connector
Q Connecteur
Q Stecker
Q Aansluiting

M01 (TO L25) M02 M03 M04 M05

2 1

4 3
1 2 1 2 1 2 1 2

O01 (TO L23) O02 (TO L22) O03 O04 (TO O10) O05 O06

O07 O08 O09 O10 (TO O04) O11 O12

321
64 5

321

654

1

3
2 21 1

1 2
3 4

2
1

2
1 1 2

3 4
12 21 1

Q01 Q02 (TO G39) Q03 Q04 Q05

Type 1 & 2 Type 1 & 2 Type 1 & 2 Type 1 & 2 Type 1 & 2
Q06 Q07 Q08

Type 1 & 2 Type 1 & 2 Type 1 & 2

12 123 12 1 2 12

1 2 3 4

5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20

12 12
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8A-9-1

A-9
8

Glossary
Fachbegriffe
Glossaire
Glosario

English Deutsch Français Español
A/C amplifier Klimaanlagenverstärker Amplificateur d'A/C Amplificador de A/C
A/C mode actuator Klimaanlage-Betriebsart-Stell-

element
Actuateur de mode A/C Actuador del modo A/C

A/T fluid Automatikgetriebeflüssigkeit Liquide d'A/T Líquido de A/T

A/T mode switch Automatikgetriebe-Betriebsart-
schalter

Contacteur de mode A/T Interruptor del modo A/T

A/T shift illumination Fahrstufenbeleuchtung Eclairage du changement de
vitesses d'A/T

Iluminación de cambio de A/T

A/T shift lock solenoid Automatikgetriebe-Schaltsper-
ren-Magnetventil

Solénoïde de verrouillage du
changement de vitesses d'A/T

Solenoide de bloqueo de cam-
bio de A/T

ABS control actuator ABS-Reglerstellelement Actuateur de commande
d'ABS

Actuador de control de ABS

Actuator Stellelement Actuateur Actuador
Air flow meter Lufimassenmesser Debitmetre d’air Medidor del flujo de aire
Circuit breaker Leistungsschalter Coupe-circuit Disyuntor

Clutch pedal position switch Kupplungspedal-Positions-
schalter

Contacteur de position de
pédale d’embrayage

Interruptor de posición del
pedal embrague

CO adjusting resistor CO-Stellwiderstand Résisteur de réglage du CO Resistor de ajuste de CO
Coil antenna Rahmenantenne Cadre fixe Antena de cuadro
Combination switch Kombischalter Commutateur commodo Interruptor de combinación

Condenser fan Kondensatorgebläse Ventilateur de condensateur Ventilador del condensador
Contact coil Kontaktspule Bobine de contact Bobina de contacto
Cruise actuator Tempomat-Stellantrieb Ensemble d’actionneur de

régulation de vitesse
Conjunto del impulsor de cru-
cero

Data link connector Datenübertragungsanschluß Contacteur de liaison des don-
nées

Conector de enlace de datos

Dual pressure switch Doppeldruckschalter Double pressostat Interruptor de dos presiones

EGR stepper motor EGR-Schrittschaltmotor Moteur pas-à-pas d’EGR Motor paso a paso EGR
EVAP canister purge valve EVAP-Spülluftventil Soupape de purge de cartou-

che d’EVAP
Válvula de purga de cesto de
EVAP

EVAP canister vent valve EVAP-Entlüftungsventil Clapet d’event de cartouche
d’EVAP

Válvula de ventilación del
cesto EVAP

Exhaust gas recirculation Abgasrückführung Re circulation des gaz
d'échappement

Re circulación de los gases de
escape

Forward clutch cylinder revolu-
tion sensor

Vorwärtskupplung-Zylinder-
drehzahlsensor

Capteur de rotation du cylindre
d'embrayage avant

Sensor de rotación del cilindro
del embra

Front clearance light Vordere Begrenzungsleuchte Feu de gabarit avant Luz de despeje
Front combination light Vordere Kombileuchte Feu commodo arriére Luz de combinación delantera

Fuel injection Kraftstoffeinspritzung Injection de carburant Inyección de combustible
Fuel level gauge Kraftstoffstandgeber Jauge de niveau de carburant Indicador de nivel de combus-

tible
G sensor G-Sensor Capteur de G Sensor G
Gas generator Gasgenerator Générateur de gaz Generador de gas

Generator Generator Dynamo Generador
Hazard warning light Warnblinker Feu de détresse Luz de aviso de peligro
Headlight beam leveling actua-
tor

Scheinwerfer-Niveau-Stellele-
ment

Actuateur de réglage des pro-
jecteurs

Actuador de nivelación del haz
de los faros

Headlight leveling motor Scheinwerfer-Niveau-Einstell-
motor

Moteur de réglage des projec-
teurs

Motor de nivelación del haz de
los faros

Heated oxygen sensor Beheizte Lambdasonde Capteur d'oxygène chauffé Sensor de oxígeno calentado

Heater blower motor Heizgebläsemotor Moteur de soufflante de chauf-
fage

Motor del soplador del calefac-
tor

Heater resistor Heizungswiderstand Résisteur de chauffage Resistor del calefactor
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English Deutsch Français Español
High mounted stop light Dritte Bremsleuchte Feu de stop supplémentaire Luz de parada de montaje ele-

vado
Ignition coil Zündspule Bobine d'allumage Bobina de encendido

Ignition timing resister Zündverstellungswiderstand Résisteur de calage d'allu-
mage

Resistor de puesta a punto del
encendido

Ignitor Schaltgerät Allumeur Ignitor
Illumination controller Beleuchtungsregler Régulateur d'éclairage Controlador de iluminación
Input sensor Eingabesensor Capteur d´entree Sensor de entrada

Interior (dome) light Innenbeleuchtung (Dachhim-
melleuchte)

Eclairage intérieur (plafonnier) Luz interior (techo)

Knock sensor Klopfsensor Capteur de cognement Sensor de golpeteo
License plate light Kennzeichenbeleuchtung Éclairage de plaque d'immatri-

culation
Luz de placa de matrícula

Light emitting diode Leuchtdiode Diode à lueurs Diodo emisor de luz
Limit switch Grenzschalter Limiteur Interruptor limitador

Lock up solenoid Überbrückungsmagnetventil Solénoïde de verrouillage Solenoide de bloqueo
Meter illumination control Instrumentenbeleuchtungsre-

gelung
Commande d´éclairage des
Instruments

Control De Iluminación del
Medidor

Mode actuator Fahrstufen-Stellelement Actuateur de mode Actuador de modo
Mode control switch Fahrstufenstellschalter Contacteur de commande de

mode
Interruptor de control de modo

Mode select switch Fahrstufenwählschalter Sélecteur de mode Interruptor selector de modo

Noise suppressor Störschutz Anti-parasites Supresor de ruidos
O/D cut switch O/D-trennschalter Interrupteur O/D Interruptor de corte de O/D
Oil pressure switch Öldruckschalter Pressostat d'huile Interruptor de presión de

aceite
Output diagnosis coupler Ausgangsdiagnosestecker Coupleur de diagnostic de sor-

tie
Acoplador de diagnótico de
salida

Output shaft speed sensor Ausgangswellen-drehzahlsen-
sor

Capteur de vitesse d´arbre de
sortie

Sensor de velocidad del eje de
salida

Parking brake switch Handbremsschalter Contacteur de frein à mainv Interruptor del freno de esta-
cionamiento

Photo diode Photodiode Photo-diode Foto diodo

Photo transistor Phototransistor Photo-transistor Foto transistor
Piezoelectric element Piezoelement Elément piézoélectrique Elemento piezoeléctrico
Position light Positionsleuchte Feu de position Luz de posición

Pressure regulator Druckregler Régulateur de pression Regulador de presión
Pressure switch Druckschalter Contacteur de pression Interruptor de presión
Reed switch Reed-Schalter Contacteur à lame Interruptor de lámina

Reference (zener) diode Bezugsdiode (Zenerdiode) Diode (de Zener) de référence Diodo de referencia (Zener)
Seat belt switch Sicherheitsgurtschalter Contacteur de ceinture de

sécurité
Interruptor del cinturón de
seguridad

Shift illumination Schalt-beleuchtung Témoin de sélection de vitesse Iluminación decambios
Shift lock relay Schaltsperrenrelais Relais de verrouillage de chan-

gement de vitesses
Relé de bloqueo de cambio

Shift lock solenoid Schaltsperrenmagnet Solénoïde de verrouillage de
changement de vitesses

Solenoide de bloqueo de cam-
bio

Side air-bag inflator Seiten-Airbag-Gasgenerator Gonfleur d’airbag latéral Inflador de la bolsa de aire
lateral

Slide switch Schiebeschalter Contacteur de toit ouvrant Interruptor de deslizamiento

Sliding roof Schiebedach Toit ouvrant Techo corredizo
Solenoid valve Magnetventil Electrovanne Válvula de solenoide
Starting motor Starter Moteur de démarrage Motor de arranque

Tail light Heckleuchte Feu arrière Luz de cola
Throttle position sensor Drosselfühler Capteur de position de papillon Sensor de posición de mari-

posa
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English Deutsch Français Español
Tilt switch Neigungsschalter Contacteur de basculage Interruptor de inclinación

Torque sensor Drehmomentsensor Capteur de couple Sensor de torsión
Transmission control module Automatikgetriebe-Steuergerät Module de commande de

transmission
Módulo de control de transmi-
sión

Transmission range switch Fahrbereichsschalter Contacteur de gamme de
transmission

Interruptor del rango de trans-
misión

Triple pressure switch Dreifachdruckschalter Triple pressostat Interruptor de presión triple
Turn signal light Fahrtrichtungsanzeiger Clignotant Luz de señal de dirección

Variable resistance Regelwiderstand Résistance variable Resistencia variable
Vehicle speed sensor Fahrtgeschwindigkeitsfühler Capteur de vitesse du véhicule Sensor de velocidad del vehí-

culo
Warning controller Warnungsregler Régulateur d'alarme Controlador de aviso
With Mit Avec Con

Without Ohne Sans Sin
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Foreword

Foreword
This manual contains SECTION 8A “Wiring Diagram” which is a part of the ELECTRICAL SYSTEM section of
the service manual.

Applicable model:

3 DOOR (Type 1 & 2) .............. (X)JSAFHW51S00100001(X)~
(X)JSAFHV51S00100001(X)~
HV51S-100001~

5 DOOR (Type 1 & 2) .............. (X)JSAFHY51S00100001(X)~
(X)JSAFHX51S00100001(X)~
(X)JSAFHY51S15100001(X)~
(X)JSAFHX51S15100001(X)~
(X)JSAFHX51S10100001(X)~
HX51S-100001~

3 DOOR / 5 DOOR (Type 3) .... (X)JSAFH 51S 100001(X)~
H 51S-100001~

All information, illustrations and specifications contained in this literature are based on the latest product infor-
mation available at the time of publication approval.The descriptions in this manual are based on standard or
base model specifications.Therefore, please note that the actual vehicle being serviced may differ from the
manual.SUZUKI MOTOR CORPORATION reserves the right to make changes at any time without notice.

Please note that this manual contains references to equipment that may not be marketed in all countries.

For inspection and service work, refer to the service manual(s) listed below.

Related Manual

© COPYRIGHT SUZUKI MOTOR CORPORATION 2002

VIN

NOTE:
This manual shows the circuits for all the possible variations in production specifications.However,
depending on the specifications of the vehicle you are handling, its wiring harness may not include
some of the circuits or wiring shown in this manual.

Manual Name Part Number
RG413 Service Manual 99500-80G01-01E
RG413 Supplementary Service Manual (for Type 3) 99501-80G00-01E
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8A-0

Precautions

• When disconnecting the battery terminals, be sure to (1) turn off the ignition switch and all other switches,(2)
disconnect the negative (-) terminal wire and then (3) disconnect the positive (+) terminal wire.Connect the
wires in the reverse order of disconnecting.

• When disconnecting the connectors, be sure to unlock the connector lock (if equipped) and then pull the
connector shells to detach them. Do not pull the wires.

• Connect the connectors by holding the connector shells. Make sure they are securely locked.
• Install the wiring harness securely without any slack.

• When installing parts, make sure the wiring harness is not interfered with or pinched by them.
• Avoid routing the wiring harness near or around a sharp corner or edge of the vehicle body or parts as much

as possible. If necessary, protect the wiring harness by winding tape or the like around on it.
• When replacing a fuse, make sure to use the specified capacity fuse. Using a fuse with a larger capacity can

cause damage to the electrical parts or a fire.

• Do not handle electrical/ electronic parts (computer, relay, etc.) roughly or drop them.
• Do not expose electrical/ electronic parts to high temperature (Approximately 80°C(176°F) or higher) or

water.

• Be sure to insert the tester probe into the wiring harness side of the connector for inspection.

Air bag/seat belt pretensioner Warnings

Service manual

EXAMPLE

CD

WARNING:

(For the vehicles with the Supplemental Restraint System (Air Bags) and/or the Seat Belt Pretensioner
System)
Service on or around the air bag system / Seat belt pretensioner system components or their wiring
must be performed only by an authorized SUZUKI dealer. Observe all the warnings in the service man-
ual and disable the systems before servicing on or around the components and the wiring of the sys-
tems. The service manual(s) is (are) mentioned in the FOREWORD of this manual. Failure to follow the
Warnings could result in unintended activation of the systems or could render the systems inopera-
tive. Either of these two conditions may result in severe injury.

CAUTION:

To prevent damage to the electrical/ electronic parts (especially computers or semi-conductors) or to
prevent fire.
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A-1
8

General information
Allgemeines
Informations générales
Información general

How to read connector layout diagram
Bezeichnungen des Steckverbindungsplans

Comment lire le schéma de disposition des connecteurs
Cómo leer el diagrama de distribución

12

11

[B]

Connector code
Steckverbindungscode
Code connecteur
Código del conector

[A-1] [A-2]

L 36

L13

L15
R01

L14

L12
L11
L10
L09

L36R02L24L25L33
L28L20 L26 (TO O01)

{

L05L16

L32
L19

L01 (TO G01)
L02 (TO E04)

L03 (TO E05)

L42

R05

R04

L07 (TO K02)

[B]

[A-1]
Harness classifica-

tion
Kabelbaumklassifizierung

Classification du faisceau
de fils

Clasificación del cableado
preformado

[A-1]

A
Battery harness Batterie-Kabelbaum Faisceau de câbles de la bat-

terie
Cableado preformado de la
batería

B
A/C harness Klimaanlagen-Kabelbaum Faisceau de câbles d’A/C Cableado preformado del

acondicionador de aire

C
Engine harness Motor-Kabelbaum Faisceau de câbles du moteur Cableado preformado del

motor

D
Injector harness Einspritzventil-Kabelbaum Faisceau de câbles de l’injec-

teur
Cableado preformado del
inyector

E

Main harness, Oil
pressure switch
wire, Console wire

Haupt-Kabelbaum, Draht für
öldruckschalter, Konsolensi-
gnalleitung

Faisceau de câbles principal,
Câble de manocontact de
pression d’huile, Câble de la
console

Cableado preformado princi-
pal, Cable del interruptor de la
presión del aceite, Cable de la
consola

G
Instrument panel
harness

Instrumententafel-Kabelbaum Faisceau de câbles du pan-
neau des instruments

Cableado preformado del
tablero de instrumentos

J

Side door wire
(Power window)

Seitentür-Kabelbaum (elektri-
sche Fensterheber)

Câble de portière latérale
(vitre électrique), Câble de
haut-parleur arrière, Câble de
toit ouvrant

Cable de la puerta lateral
(ventanilla motriz)

K
Interior light har-
ness, Rear speaker
wire, Roof wire

Innenraumleuchten-Kabel-
baum, Leitung für hintere
Lautsprecher, Dachleitung

Faisceau de fils électriques de
plafonnier, Cable de haut-
parleur arriere, Fil de toit

Cableado preformado de la
luz interior, Cable del altavoz
trasero, Cable del techo

L

Floor harness, G
sensor wire (Fuel
pump harness)

Boden-Kabelbaum, G-Sensor-
Signalleitung (Kraftstoffpum-
pen-Kabelbaum)

Faisceau de câbles de plan-
cher, Câble de capteur de G
(Faisceau de câbles de
pompe à essence)

Cableado preformado del
techo, G Cable del sensor
(Cableado preformado de la
bomba de combustible)

M
Rear bumper har-
ness

eckstoßdämpfer-Kabelbaum Faisceau de câbles de pare-
choc arrière

Cableado preformado del
parachoques trasero

O
Rearend door har-
ness

Hecktür-Kabelbaum Faisceau de câbles de hayon
arrière

Cableado preformado del por-
tón trasero

Q
Airbag/Pretensioner
harness

Airbag/Gurtstrammer-Kabel-
baum

Faisceau de câbles d’airbag/
prétendeur

Cableado preformado de la
bolsa de aire/pretensor

R
(Fuel pump wire) (Kraftstoffpumpen-Signallei-

tung)
(Câble de pompe à essence) (Cable de la bomba de com-

bustible)

[A-2] Connector Number Steckverbindungsnummer Numéro du connecteur Número del conector

[B]
Ground (earth)

point No.
Massepunkt Nr.

N° de point de mise à la
masse

No. del punto de puesta a
masa



8A-1-2
How to read connector codes and terminal nos.
Ablesen der Steckverbindungscodes und Klemmennummern.

Comment lire les codes connecteur et identifier les n° des contacts.
Cómo leer los códigos de los conectores y los Nos. de los terminales.

Connector code/Terminal No./Terminal layout
Steckverbindungscode / Klemmennummer / Klemmenbelegung
Code connecteur/N° de contact/Disposition des contacts
Código del conector/No. de terminal/Disposición de terminales

Connector type
Steckertyp
Type de connecteur
Tipo de conector

A40(View Z)
(Ansicht Z)
(Vue Z)
(Vista Z)

(View Z)
(Ansicht Z)
(Vue Z)
(Vista Z)

View Z
Ansicht Z
Vue Z
Vista Z

1

1 2 3 4
5 6 7 8

234
5678

D18 5

D18

A40

Connector code.
Steckverbindungscode.
Code connecteur.
Código del conector.

Terminal No.
Klemmennummer
N° de contact
No. de terminal

Section 8A-8 ("CONNECTOR LIST")
Abschnitt 8A-8 ("LISTE DER STECKER")
Section 8A-8 ("LISTE DES BLOCS RACCORD DE CÂBLAGE")
Sección 8A-8 ("LISTA DE CONECTORES")

Male terminal
Klemmen des Einsetzsteckers
Contact mâle
Terminal macho

Female terminal
Klemmen des Aufnahmesteckers
Contact femelle
Terminal hembra

Z
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Terminals in one connector (Broken line) (B15)/Terminals in different connectors (B14,B16)
Klemmen eines Steckers (gestrichelte Linie) (B15) / Klemmen anderer Stecker (B14, B16)
Contacts dans un connecteur (pointillé) (B15)/Contacts dans des connecteurs différents (B14, B16)
Terminales en un solo conector (línea quebrada) (B15)/ Terminales en diferentes conectores (B14, B16)

Joint connector (J/C)
Verbindungsstecker (J/C)
Connecteur commun (J/C)
Conector de empalme (J/C)

B15

B15 B14 B16

5 7 B14 B165 7

BLK

BLK

RED/YEL

WHT/BLK

Example
Beispiel
Exemple
Ejemple

BLK

BLK

RED/YEL

RED/YEL

NOTE:

The joint connector (J/C) connects several different wires with the same wire color at one place instead of connecting them by
welding or caulking one by one.It is not an ordinary connector but a part of the continuous wire in the harness.

ZUR BEACHTUNG:

Der Verbindungsstecker (J/C) bringt verschiedene Leitungsdrähte derselben Farbe an einer Stelle zusammen, anstatt daß sie
durch Löten oder Verstemmen einzeln angeschlossen werden. Diese Art von Stecker ist also nicht eine normale Steckverbin-
dung, sonder Teil einer ununterbrochenen Leitung im Kabelbaum.

NOTE:

Un connecteur commun (J/C) assure le raccordement de plusieurs câbles de même couleur en un même endroit en évitant leur
soudage ou leur jonction de manière individuelle. Ce n’est pas un connecteur ordinaire mais une partie d’un câble continu dans
un faisceau.

NOTA:

El conector de empalme (J/C) conecta diferentes cables del mismo color en un solo lugar en lugar de conectarlos uno por uno
mediante soldadura o calafateo. No se trata de un conector común, sino de una parte del cable continuo en el cableado prefor-
mado.
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Connector location, shape and terminal No.
Der Position, Form und Klemmennummer des Steckers
L’emplacement, la forme ou le n° de contact d’un connecteur.
La ubicación, la forma o el No. de terminal del conector

How to read ground (Earth) point
Ermittlung des Massepunkts

Comment lire les points de mise à la masse
Cómo leer el punto de puesta a masa

Section 8A-7 (Translation       [*A])
("SYSTEM CIRCUIT DIAGRAM")
-Connector code and terminal No. 

Section 8A-3      (Translation       [*B])
("CONNECTOR  LAYOUT DIAGRAM")
-Connector location.

CROSS-REFERENCE
QUERVERWEISE
RÉFÉRENCE CROISÉE
CONSULTE AL MISMO TIEMPO

Section 8A-8            (Translation       [*C])
("CONNECTOR LIST")
-Connector shape and terminal position.

C02

C02

C02

C02

C02

C02

*A
Abschnitt 8A-7 ("SYSTEMSCHALT-
DIAGRAMM") -Steckercode und Klem-
mennummer.

Section 8A-7 ("SCHÉMA DE CIRCUIT DE
SYSTÈME") -Code connecteur et n° de
fiche.

Seccióne 8A-7 ("DIAGRAMA DEL CIR-
CUITO DEL SISTEMA") -Código de
conector y No. de patilla.

*B
Abschnitt 8A-3 ("STECKER-LAYOUT-
DIAGRAMM") -Position der Stecker.

Section 8A-3 ("SCHÉMA DE DISPOSI-
TION DES BLOCS RACCORD DE
CÂBLAGE") -emplacement du connecteur.

Seccióne 8A-3 ("DIAGRAMA DE LA
DISPOSICION DE CONECTORES") -
ubicación del conector.

*C
Abschnitt 8A-8 (Steckverbindungsli-
ste) -Stekkerform und Klemmenanord-
nung.

Section 8A-8 (Liste des connecteurs) -pro-
fil du connecteur et emplacement du con-
tact.

Seccióne 8A-8 (Lista de conectores) -
forma del conector y posición del termi-
nal.

10

8

13

9
Windoshield
washer
motor

Windoshield
wiper
motor

E40

E09 E20

16

2

1

Off

OnCircuit
breaker

60A-B003-

YEL/BLU

1

20 5

2 1 3 4

6 7

BLU/BLK

BLK

10

BLK

BLK

9

10

BLK

M

BLU BLU/WHTBLU/RED

M

Section 8A-7 ("SYSTEM CIRCUIT DIAGRAM")
Abschnitt 8A-7 ("SYSTEMSCHALTDIAGRAMM")
Section 8A-7 ("SCHÉMA DES CIRUITS DU SYSTÈME")
Sección 8A-7 ("DIAGRAMA DEL CIRCUITO DEL SISTEMA")

Section 8A-5 ("GROUND (EARTH) POINT")
Abschnitt 8A-5 ("MASSEPUNKTE")
Section 8A-5 ("POINT DE MISE A LA MASSE")
Sección 8A-5 ("PUNTO DE PUESTA A MASA")

Device body grounding is not given the ground point number.
Gerätegehäuseerdung erhält keine Massepunktnummer.
La terre caisse d'un dispositif ne porte pas le numéro du point de mise à la masse.
La puesta a tierra del cuerpo del dispositivo no indica el número del punto de tierra

CROSS-REFERENCE
QUERVERWEISE
RÉFÉRENCE CROISÉE
CONSULTE AL MISMO TIEMPO

10



8A-1-5
How to read power supply diagram
Erklärung eines stromversorgungsdiagramm

Légende des schémas du circuit d’alimentation
Cómo leer el diagrama de alimentación eléctrica

Connection to the system
indicated.
Anschluß an das Syetem
ist angezeigt.
Le raccordement au système
est indiqué.
Se indica la conexión
al sistema.

Section 8A-6 ("POWER SUPPLY DIAGRAM")
Abschnitt 8A-6 ("STROMVERSORGUNGSDIAGRAMM")
Section 8A-6 ("SCHÉMA DU CIRCUIT D'ALIMENTATION")
Sección 8A-6 ("DIAGRAMA DE ALIMENTACIÓN ELÉCTRICA")

Fuse box
Sicherungskastem
Boîtier à fusibles
Caja de fusibles

Fuse number
Sicherungsnummer
N˚de fusible
No.de fusible- +

1

Battery

80A
23
15A

24
15A

7
15A

7
15A

33
25A

A
50A 30A 60A

BLK

YEL/BLK

PNK/BLK

LT GRN

YEL/GRN
YEL/BLUBLK/WHT

WHT/BLKWHT/GRN
REDGRN

WHT YEL

BLU/RED

Fuse
box

Main fuse

Cassette
fuse

11

11 12 13 14 15 16 17 18 19 20 21 29 32

12 13 14 15 16 17 18 19 20 21 32

15A 15A 15A 20A 20A 15A 15A 15A 15A 15A 15A 15A

E44 3 2 1 B01 1 E45 1 E40 2 1

RED/YELYELWHT/GRN

Fuse

15A 15A

13 17

Section 8A-7 ("SYSTEM CIRCUIT DIAGRAM")
Abschnitt 8A-7 ("SYSTEMSCHALTDIAGRAMM")
Section 8A-7 ("SCHÉMA DE CIRCUIT DE SYSTÈME")
Sección 8A-7 ("DIAGRAMA DE ALIMENTACIÓN ELÉCTRICA")

Fuse box
Sicherungskastem
Boîtier à fusibles
Caja de fusibles

1 2



8A-1-6
How to read system circuit diagram
Erklärung eines systemschaltdiagramms

Légende des schémas des circuits électriques
Cómo leer el diagrama del circuito del sistema

The circuit diagram is designed so the current flows from the top of the diagram (power source) to the bottom of the diagram
(ground (earth)) as if giving an image of water flow.

Das Verdrahtungsschema zeigt den Stromfluß vom Schema oben (Stromversorgung) zum Schema unten (Masse (Erde)) im Sinne
eines Wasserverlaufs.

Le schéma du circuit est dessiné de telle sorte que le courant circule depuis le haut du schéma (source d'alimentation électrique)
vers le bas (masse(terre)) comme le ferait un écoulement d'eau.

El diagrama de circuito ha sido diseñado de manera que la corriente circule desde la parte superior del diagrama (fuente de ali-
mentación) hacia la parte inferior del mismo (masa (tierra)), siguiendo la imagen de una corriente de agua.

Switch

BLU

BLU

GRN/BLK

GRN/REDGRN/BLK

12

GRN

GRN

C26 2

1

BLK

5

BLK

2

1C40

GRN/BLK

"XX"

Solenoid

Fuse box
3

15A

Main
relay

ONOFF

Fuse box
1

15A

6

20A

1

Sensor

1 2

8

BRN/RED

E52 1

2

E52 1

BRN/RED

RED

2

BRN/RED BRN/RED

MotorMM

655

A

B

A
B

5
6

1

2 5 6 4 64

4-DOOR

2-DOOR

2

C71
E03

E34
O06

C31
E19

[A]

[B]

[C]

[F]

[G]

[H]

[D]

[I] [K] [L]

E33 7 5E34 1

2 1

4 3

E08

ORN WHT YEL

RED

YELYEL/RED
GRN/RED

4

3

YEL

BLK/RED

ORN

GRN

GRN

BA

GRN

GRN

2

XX
Cont.M

[J]

[E]

[N] [O][M]

GB GR

Y

Y

GB

P

3

42

3

L50

G20

1

GR

Y

BLK

BLK

GR



8A-1-7
[A] Fuse No. Sicherungsnummer N° de fusible No. de fusible

[B]
Circuit jumping page / direc-
tion

Drahtüberbrückungsseite/
Richtung

Page de saute des fils/direc-
tion

Cable con salto de página/
sentido

[C]
Circuit jumping point / direc-
tion

Drahtüberbrückungspunkt/
Richtung

Point de saute des fils/direc-
tion

Cable con salto de punto/sen-
tido

[D]
Terminals-in-one-conector
mark

Klemmen-in-einem-Stecker
Symbol

Repère des connecteurs
multi-contacts

Marca de terminales en un
solo conector

[E] Wire color Kabelfarbkennung Code couleur Color del cable

[F] Shield wire Abschirmungsdraht Fil gainé Cable blindado
[G] Ground (earth) point Massepunkt Point de mise à la masse Punto de puesta a masa
[H] “From” or “To” “Von” oder “Zu” “Depuis” ou “Depuis” “De” o “A”

[I]
Specification variation Spezifikationsvariation Variation des spécifications Variación en las especifica-

ciones

[J] “From”(With ID letter(s)) “Von”(Mit Kennbuchst) “Depuis”(Avec lettre(s) d' ID) “De”(Con letra(s) de ID)
[K] “To”(With ID letter(s)) “Zu”(Mit Kennbuchst) “Vers”(Avec lettre(s) d' ID) “A”(Con letra(s) de ID)
[L] Connector code Steckercode Code connecteur Código del conector

[M] Terminal No. Klemmennummer N° de contact No. de terminal
[N] Symbol mark Symbolmarkierungen Repère de symbole Marca de símbolo
[O] “SEE” mark “SIEHE” Markierung Repère “VOIR” Marca de “VEASE”

[B]

Circuit jumping page / direction
This means “Jump to the page directed with the arrow(s) by their number.(For example:” Two arrows directing left” means”
Jump to two pages before”.)
You will find the same symbol with the arrows directing opposite in the referenced page.
The circuit continues between the symbols.

Drahtüberbrückungsseite/Richtung
Bedeutet “Weiter zur durch Anzahl von Pfeilen bezeichneten Seite. (Zum Beispiel: “Zwei Pfeile nach links weisend” bedeutet
“Weiter zur vorvorigen Seite”.)
Auf der jeweiligen Bezugsseite finden Sie dann dasselbe Symbol mit den Pfeilen in der umgekehrten Richtung.
Der Schaltkreis wird zwischen den Symbolen fortgesetzt.

Page de saute des fils/direction
Ceci signifie “Passer à la page repérée par le nombre correspondant de flèches. (Par exemple: “Deux flèches orientées vers
la gauche” signifie “Revenir deux page en arrière”.)
Le même symbole se retrouve sur la page de renvoi avec les flèches pointant dans la direction opposée.
Le circuit se poursuit entre les symboles.

Cable con salto de página/sentido
Significa “Salte a la página indicada por el número de la(s) flecha(s)”. (Por ejemplo: “Dos flechas que apuntan hacia la
izquierda” significa “Salte dos páginas atrás”).
Encontrará el mismo símbolo con las flechas apuntando en dirección opuesta en la página de referencia.
El circuito continúa entre los símbolos.

[C]

Circuit jumping point / direction
The circuit continues to the same symbol with opposite direction within the page.
You will find the other symbol in the direction of the arrow.

Drahtüberbrückungspunkt/Richtung
Der Schaltkreis läuft zum gleichen Symbol mit entgegengesetzter Ausrichtung auf diesem Blatt weiter.
Das andere Symbole ist in der Pfeilrichtung aufzufinden.

Point de saute des fils/direction
Le circuit se poursuit en direction du même synbole dans le sens opposé sur la même page.
L’autre symbole est sur la page repérée par la flèche.

Cable con salto de punto/sentido
El circuito continúa hacia el mismo símbolo en dirección opuesta dentro de la página.

[I]

The white arrow between A and B means “or”.
Der weiße Pfeil zwischen A und B bedeutet "oder".
La flèche blanche entre A et B signifie “ou”
La flecha blanca entre A y B significa “o”.



8A-1-8
Symbols and marks
Symbole und markierungen

Symboles et repères
Símbolos y marcas

Battery Batterie Ground (Earth) Masse

Batterie Batería Masse Masa

fuse Sicherung Coil, Solenoid Spule, Magnet

Fusible Fusible Bobine, Solénoïde Bobina, solenoide

Heater Heizung Bulb Birne

Chauffage Calefactor Ampoule Bombilla

Cigarette lighter Zigarettenanzünder Motor Motor

Allume-cigares Encendedor de ciga-
rrillos

Moteur Motor

Pump Pumpe Horn Hupe

Pompe Bomba Avertisseur sonore Bocina

Speaker Lautsprecher Buzzer Summer

Haut-parleur Altavoz Vibreur Zumbador

Condenser Kondensator Thermistor Thermistor

Condensateur Condensador Thermistance Termistor

Reed switch Zungen-Schalter Resistance Widerstand

Commutateur à tiges Interruptor de láminas Résistance Resistencia

Variable resistance Variabler Widerstand Transistor Transistor

Résistance variable Resistencia variable Transistor Transistor

Diode Diode Piezoelectric element Piezoelektrisches
Bauelement

Diode Diodo Elément piézoélectri-
que

Elemento piezoeléc-
trico

Harness (Connected) Kabelstrang Harness (Not con-
nected)

Kabelstrang (Ange-
schlossen)

Faisceau (onnecté) Mazo de cables
(Conectado)

Faisceau (Non Con-
necté)

Mazo de cables (No
Conectado)

Ring terminal Ringklemme Relay (Normal open) Relais (Normal Geöff-
netes)

Contact en anneau Terminal anular Relais (Ordinaire
ouvert)

Relé (Normal abierto)

Relais (Normal
closed)

Relais (Normal
Geschlossenes)

Open switch Offener Schalter

Relais (Ordinaire
fermé)

Relé (Normal
cerrado)

Contact ouvert Interruptor abierto

Closed switch Geschlossener
Schalter

Contact fermé Interruptor cerrado

M

P H



8A-1-9
Ignition switch Zundschalter Keyless entry Schlüsselloser Ein-
stieg

Contacteur d´allu-
mage

Interruptor de encen-
dido

Ouverture sans clé Entrada sin llave

Immobilizer system Wegfahrsperrensy-
stem

Combination meter Kombinationsinstru-
ment

Système antivol Sistema inmovilizador Compteur mixte Medidor de combina-
ción

Lighting switch Lichtschalter Headlight leveling Scheinwerfer-Höhen-
einstellung

Commutateur de feu Interruptor de las
luces

Réglage de niveau
des projecteurs

Nivelador de los faros

Hazard warning light Warnblinkleuchte Front fog light Vordere nebelleuch-
ten

Témoin de détresse Luz de aviso de peli-
gro

Feu de d´antibroillard Antiniebla frontal

Rear fog light Hecknebelleuchte Spark plug Zündkerze

Antibrouillard arriere Luz antiniebla trasera Bougie Bujía

Radiator fan Kühlerlüfter Fuel pump Kraftstoffpumpen

Ventilateur de radia-
teur

Ventilador del radia-
dor

Pompe à carburant Bomba de combusti-
ble

Injector Einspritzdüse XX control module XX Steuermodul

Injecteur Inyector Module de com-
mande XX

Módulo de control XX

Windshield wiper Windschutzscheiben-
wischer

Windshield washer Windschutzscheiben-
Waschanlage

Essuie-glace de pare-
brise

Limpiaparabrisas Lave-glace de pare-
brise

Lava parabrisas

Rear wiper Heckscheibenwischer Rear washer Heckscheiben-
Waschanlage

Essuie-glace arrière Limpia luneta Lave-glace arrière Lava luneta

Rear defogger Heckscheibenent-
feuchter

Power window Elektrische Fenster-
heber

Désembueur arrière Desempañador tra-
sero

Vitre électrique Ventanilla eléctrica

Power door lock Elektrische Türverrie-
gelung

Power mirror Elektrisch verstellba-
rer Spiegel

Verrouillage électri-
que de portière

Bloqueo de la puerta
eléctrica

Rétroviseur électrique Espejo eléctrico

A/B A/B Pretensioner Pretensionneur

A/B A/B Vorspanner Pretensor

Passenger side Beifahrerseite Driver side Fahrerseite

Côté passager Lado del pasajero Côté conducteur Lado del conductor

Seat heater Sitzheizung A/C A/C

Chauffage de siege Calefaccion del
asiento

A/C A/C

XX
Cont M



8A-1-10
Abbreviations
Abkürzungen
Abréviations
Abreviaturas

Power steering Servolenkung

Direction assistee Servodirección

Abbreviation Full term Bedeutung Terme complet Térmico entero

2WD
2 wheel drive vehicles Fahrzeuge mit Zweiradan-

trieb
Véhicules deux roues
motrices

Vehículos con tracción en
2 ruedas

4WD
4 wheel drive vehicles Fahrzeuge mit Allradan-

trieb
Véhicules quatre roues
motrices

Vehículos con tracción en
las 4 ruedas

A/B Air bag Airbag Airbag Bola de aire
A/C Air conditioning Klimaanlage Climatisation Acondicionador de aire

A/T
Automatic transmission Automatikgetriebe Boîte à vitesses automati-

que
Transmisión automáticae-
tica

ACC Accessory Zubehör Accessoire Accesorio

CKP Crank shaft position Kurbelwellenposition Position du vilebrequin Posición del cigüeñal

CMP
Cam shaft position Nockenwellenposition Position de l’arbre à

cames
Posición del árbol de levas

COMB Combination Kombination Combinación Combinación

DLC
Data link connector Datenverbindungsstecker Connecteur de tranmission

de données
Conector de enlace de
datos

DRL
Daytime running light Tagesfahrlicht (falls vor-

handen)
Feux diurnes Luces de marcha diurna

ECM
Engine control module Motorsteuermodul Module de commande du

moteur
Módulo de control del
motor

ECT
Engine coolant tempera-
ture

Motorkühlmitteltemperatur Temp rature de réfrigérant
du moteur

Temperatura del refrige-
rante del motor

EGR
Exhaust gas recirculation Abgasrückführung Recyclage des gaz

d’échappement
Recirculación de gases de
escape

EVAP Evaporative Kraftstoffverdampfung Evaporatif Evaporativo
HI High Hoch Alto Alto

IAC Idle air control Einlaßlufttemperatur Contrôle de l’air de ralenti Control de aire de ralentí

IAT
Intake air temperature Leerlaufluftregelung Température de l’air admis Temperatura del aire de

admisión

ICM
Immobilizer control module Wegfahrsperre-Steuermo-

dul
Module de commande
d’immobilisateur

Módulo de control del
inmovilizador

IF EQPD If equipped Si équipé Falls vorhanden Si está equipado
IG Ignition Zündung Allumage Encendido

IG COIL Ignition coil Zündspule Bobine d´allumage Bobina de encendido

ILL Illumination Beleuchtung Eclairage Iluminación
IND Indicator Indikator Indicateur Indicador
INT Intermittent Unterbrochen Intermittent Intermitente

ISC Idle speed control Leerlaufsteuerung Contrôle del ralenti Control del ralentí

J/B
Junction fuse block Abzweig-Sicherungska-

sten
Bloque de fusibles de
unión

Bloque de fusibles de
unión

J/C Joint connector Verbundstecker Indicateur Conector de unión
L Left Links Gauche Izquierdo

LH (D)
Left hand (drive vehicle) Fahrzeug mit Linkslenkung Véhicule à conduite à

droite
Izquierda (vehículo con
tracción a,)

LO Low Tief Bas Baja

MAP
Manifold absolute pres-
sure

Absoluter Druck im Aus-
puffkrümmer

Pression absolue du col-
lecteur

Presión absoluta del múlti-
ple

M/T Manual transmission Schaltgetriebe Boîte à vitesses manuelle Transmisión manual
O/D Over drive Overdrive Surmultiplicateur Sobremarcha

P/N Power/Normal Leistung/Normal Direction/normale Potencia/Normal



8A-1-11
Wire / connector color symbols
Symbole der Kabel und Steckerfarben

Symboles des codes couleur câbles/connecteurs
Símbolos de los colores de los cables/conectores

P/S Power steering Servolenkung Direction assistée Servodirección

PSP
Power steering pressure Servolenkungsdruck Pression de direction

assistée
Presión de la servodirec-
ción

R Right Rechts Droite Derecho

RH (D)
Right hand (drive vehicle) Fahrzeug mit Rechtslen-

kung
Véhicule à conduite à gau-
che

Derecha (vehículo con
tracción a,)

SDM
Sensing and diagnostic
module

Sensor-und Diagnosemo-
dul

Módulo de detección y dia-
gnosis

Módulo de detección y
diagnosis

ST Starter Starter Démarreur Arrancador

TCC
Torque converter clutch Drehmomentwandlerkupp-

lung
Accouplement du conver-
tisseur de couple

Embrague del convertidor
de par

TCM
Transmission control mod-
ule

Getriebe-steuermodul Modulle de commande de
transmission

Módulo de control de la
transmisión

VSS
Vehicle speed sensor Fahrzeuggeschwindigkeit-

Sensor
Sensor de velocidad del
vehículo

Sensor de velocidad del
vehículo

VSV
Vacuum switching valve Unterdruckschaltventil Valve à dépression Válvula de conmutación de

vacío

Symbol Wire / Connector Color Kabel und Steckerfarben
Couleur câbles/connec-

teurs
colores de los cables/

conectores
BLK Black Schwarz Noir Negro
BLU Blue Blau Bleu Azul

BRN Brown Braun Marron Marrón
GRN Green Grün Vert Verde
GRY Gray Grau Gris Gris

LT BLU Light blue Hellblau Bleu clair Azul claro
LT GRN Light green Hellgrün Vert clair Verde claro

ORN Orange Orange Orange Naranja

RED Red Rot Rouge Rojo
WHT White Weiß Blanc Blanco
YEL Yellow Gelb Jaune Amarillo

PNK Pink Rosa Rose Rosa
PPL Purple Lila Violet Violeta

N Natural Natürlich Naturel Natural

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base)

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base)

YEL (Stripe color) (Streifenfarbe) (Couleur des traits) (Color de rayas)

GRN / YEL



8A-1-12
MEMO
Notizen
Note
Notas



8A-3-1

A-3
8

Connector layout diagram
Stecker-layout-diagramm
Schéma de dispositiondes blocs raccord de câblage
Diagrama de disposición de conectores

Engine compartment
Motorraum

Compartiment moteur
Compartimento del motor

C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Mazo de cables del motor

RHD Type 1 & 2

A

C01
C02

C41 C42

C43

C44

C46
(TO G03)

C45
(TO G04)

C11
(TO E10)

C03

C14

C13

C15

C12

C18C50
C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29
C17

C38
C39

C20

C47

C27
C28C35

C40

C37

C36

C34C

C51

3 4 5 6

2

1

C04

C08

C05 C06

C10

Fuse box

USE THE DESIGNATED FUSES ONLY

C07



8A-3-2
C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Mazo de cables del motor

RHD Type 3

A

C01
C02

C41 C42

C43

C44
C56 or C60

C46
(TO G03)

C45
(TO G04)

C11
(TO E10)

C03

C14

C13

C15

C12

C18
C50

C26

C21
C25

C31

C30

C19

C48

C22

C32

C59

C24

C23

C29
C17

C38
C39

C20

C47

C27
C28C35

C40

C37

C36

C34C

C52

C53

C51
C55C58

C54

3 4 5 6

2

1

C04

C08

C05 C06

C10

Fuse box

USE THE DESIGNATED FUSES ONLY

C07
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No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Engine harness Motorkabelbaum Faisceau de fils

électriques de moteur
Mazo de cables del
motor

C01 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C02 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles

C03/N Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C04/BLK A/T relay A/T-relais Relais A/T Relé A/T

C05/BLK
Diagnosis connector #1 Diagnosestecker #1 Connecteur de diagnostic

#1
Conector de diagnosis #1

C06/BLK
Radiator fan relay #1 Kühlergebläse-relais #1 Relais de ventilateur de

radiateur #1
Relé del ventilador del
radiador #1

C07/BLK Diode #1 Diode #1 Diode #1 Diodo #1

C08/BLK
Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à

carburant
Relé de la bomba de
combustible

C10/BLK Main relay Hauptrelais Relais principal Relé principal

C11/N
Main harness (To E10) Hauptkabelbaum (ZUM

E10)
Faisceau de fils électri-
ques principal (AU E10)

Mazo de cables principal
(AL E10)

C12/GRY
Automatic transmission Automatikgetriebe Boite de vitesses

automatique
Transmision automatica

C13/N
Dropping resistor Abfall widerstand Resistance de chute Resistencia reductora de

voltaje

C14/N
4A/T speed sensor 4A/T drehzahlfühler Detecteur de vitesse

4A/T
Sensor de velocidad de
4A/T

C15/BLK
Transmission range sen-
sor

Fahrbereichssensor Detecteur de gamme de
transmission

Sensor de posicion de la
transmision

C17/BLK IAT sensor IAT-sensor Détecteur IAT Sensor de IAT
C18/GRY IG COIL #1
C19/GRY IG COIL #2

C20/GRY
Vehicle speed sensor Fahrzeuggeschwindigkeit

sensor
Capteur de vitesse Sensor de la velocidad

del vehículo
C21/GRY ECT sensor ECT-sensor Détecteur ECT Sensor de ECT
C22/GRY CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
C23/GRY Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
C24/GRY Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2
C25/GRY Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
C26/GRY Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
C27/GRY MAP sensor MAP-sensor Détecteur MAP Sensor de MAP

C28/BLK
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge
cartouche d´EVAP

Válvula de purga del
recipiente EVAP

C29/BLK
Throttle position sensor Drosselklappenöffnungss

ensor
Détecteur de position du
papillon

Sensor de posición del
acelerador

C30/N
Oil pressure switch Öldruckschalter Interrupteur de pression

d´huile
Interruptor de presion de
aceite

C31/BLK
A/C compressor Klimaanlagen-

kompressor
Compresseur A/C Compresor del

acondicionador de aire

C32/GRY
Heated oxygen sensor #1 Reheizte lambdas-onde

#1
Capteur d'oxygène
chauffé #1

Sensor de oxígeno
calentado, ho2s #1

C34/N Generator Lichtmaschine Générateur Generador
C35/GRY IAC valve IAC-ventil Soupape IAC Valvula IAC
C36/BLK Generator Lichtmaschine Générateur Generador
C37/GRY Knock sensor Klopfsensor Detecteur de detonation Sensor de golpeteo

C38/N Starting motor Anlasser Moteur de depart Motor de arranque
C39/BLK Starting motor Anlasser Moteur de depart Motor de arranque
C40/GRY CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

C41/N ECM
C42/N ECM

C43/GRN TCM
C44/GRN TCM

C45/N or GRY
Instrument panel harness
(To G04)

Armaturenbrett-
kabelbum (ZUM G04)

Faisceau de fils
électriques de planche de
bord (AU G04)

Mazo de cables del
tablero de instrumentos
(AL G04)



8A-3-4
Engine harness Motorkabelbaum Faisceau de fils
électriques de moteur

Mazo de cables del
motor

C46/N
Instrument panel harness
(To G03)

Armaturenbrett-
kabelbum (ZUM G03)

Faisceau de fils
électriques de planche de
bord (AU G03)

Mazo de cables del
tablero de instrumentos
(AL G03)

C47/N
Triple cut switch Dreifachabschalter Interrupteur trois

coupures
Interruptor de corte triple

C48/N
(Type 1)

Heated oxygen sensor #2 Reheizte lambdas-onde
#2

Capteur d'oxygène
chauffé #2

Sensor de oxígeno
calentado, ho2s #2

C50/GRY EGR valve EGR-ventil Soupape EGR Valvula EGR

C51/BLK
Back-up light switch Rückfahrleu-

chtenschalter
Interrupteur de feux de
marche arrière

Interruptor de la luz de
marcha atrás

C52/-
(Type 3)

J/C (Weld splice #1)

C53/-
(Type 3)

J/C (Weld splice #2)

C54/-
(Type 3)

J/C (Weld splice #3)

C55/-
(Type 3)

J/C (Weld splice #4)

C56/BLU
(Type 3)

J/C

C58/BLK
(Type 3)

CMP sensor #2 CMP-sensor #2 Détecteur CMP #2 Sensor de CMP #2

C59/GRY
(Type 3)

Heated oxygen sensor #3 Reheizte lambdas-onde
#3

Capteur d'oxygène
chauffé #3

Sensor de oxígeno
calentado, ho2s #3

C60/BLU
(Type 3)

J/C

C61/BLK
(Type 3)

Main harness (To E41) Hauptkabelbaum (ZUM
E41)

Faisceau de fils
électriques principal (AU
E41)

Mazo de cables principal
(AL E41)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-5
C:Engine harness
C:Motorkabelbaum
C:Faisceau de fils électriques de moteur
C:Mazo de cables del motor

LHD Type 1

C01

C02

C03

C07

C04

C08

C05 C06

C10

C14

C13

C15

C57
(TO E40)

C12C18
C50C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29

C17

C38

C39

C20

C27

C28

C35

C40

C37

C36

C34

C

C47

C51

3 4 5 6

A

C41

C42

C43

C44

C46
(TO G03)

C45
(TO G04)

Fuse box

2

1

USE THE DESIGNATED FUSES ONLY



8A-3-6
C:Engine harness
C:Motorkabelbaum
C:Faisceau de fils électriques de moteur
C:Mazo de cables del motor

LHD Type 3

C01

C02

C03

C07

C04

C08

C05 C06

C10

C14

C13

C15

C57
(TO E40)

C12C18
C50C26

C21
C25

C31

C30

C19

C48

C22

C32

C24

C23

C29

C17

C38

C39

C20

C27

C28

C35

C40

C37

C36

C34

C

C51

3 4 5 6 25

A

C41

C42

C43

C44

C46
(TO G03)

C45
(TO G04)

Fuse box

2

1

USE THE DESIGNATED FUSES ONLY



8A-3-7
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Engine harness Motorkabelbaum Faisceau de fils

électriques de moteur
Mazo de cables del
motor

C01 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C02 Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles

C03/N Fuse box Sicherungskasten Boitier a fusibles Caja de fusibles
C04/BLK A/T relay A/T-relais Relais A/T Relé A/T

C05/BLK
Diagnosis connector #1 Diagnosestecker #1 Connecteur de diagnostic

#1
Conector de diagnosis #1

C06/BLK
Radiator fan relay #1 Kühlergebläse-relais #1 Relais de ventilateur de

radiateur #1
Relé del ventilador del
radiador #1

C07/BLK Diode #1 Diode #1 Diode #1 Diodo #1

C08/BLK
Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à

carburant
Relé de la bomba de
combustible

C10/BLK Main relay Hauptrelais Relais principal Relé principal
C11/N

(Type 1)
Main harness (To E10) Hauptkabelbaum (ZUM

E10)
Faisceau de fils électri-
ques principal (AU E10)

Mazo de cables principal
(AL E10)

C12/GRY
Automatic transmission Automatikgetriebe Boite de vitesses

automatique
Transmision automatica

C13/N
Dropping resistor Abfall widerstand Resistance de chute Resistencia reductora de

voltaje

C14/N
4A/T speed sensor 4A/T drehzahlfühler Detecteur de vitesse

4A/T
Sensor de velocidad de
4A/T

C15/BLK
Transmission range sen-
sor

Fahrbereichssensor Detecteur de gamme de
transmission

Sensor de posicion de la
transmision

C17/BLK IAT sensor IAT-sensor Détecteur IAT Sensor de IAT
C18/GRY IG COIL #1
C19/GRY IG COIL #2

C20/GRY
Vehicle speed sensor Fahrzeuggeschwindigkeit

sensor
Capteur de vitesse Sensor de la velocidad

del vehículo
C21/GRY ECT sensor ECT-sensor Détecteur ECT Sensor de ECT
C22/GRY CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
C23/GRY Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
C24/GRY Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2
C25/GRY Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
C26/GRY Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
C27/BLK MAP sensor MAP-sensor Détecteur MAP Sensor de MAP

C28/BLK
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge
cartouche d´EVAP

Válvula de purga del
recipiente EVAP

C29/BLK
Throttle position sensor Drosselklappenöffnungss

ensor
Détecteur de position du
papillon

Sensor de posición del
acelerador

C30/N
Oil pressure switch Öldruckschalter Interrupteur de pression

d´huile
Interruptor de presion de
aceite

C31/BLK
A/C compressor Klimaanlagen-

kompressor
Compresseur A/C Compresor del

acondicionador de aire

C32/GRY
Heated oxygen sensor #1 Reheizte lambdas-onde

#1
Capteur d'oxygène
chauffé #1

Sensor de oxígeno
calentado, ho2s #1

C34/N Generator Lichtmaschine Générateur Generador
C35/GRY IAC valve IAC-ventil Soupape IAC Valvula IAC
C36/GRY Generator Lichtmaschine Générateur Generador
C37/GRY Knock sensor Klopfsensor Detecteur de detonation Sensor de golpeteo

C38/N Starting motor Anlasser Moteur de depart Motor de arranque
C39/BLK Starting motor Anlasser Moteur de depart Motor de arranque
C40/GRY CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

C41/N ECM
C42/N ECM

C43/GRN TCM
C44/GRN TCM

C45/N
Instrument panel harness
(To G04)

Armaturenbrett-
kabelbum (ZUM G04)

Faisceau de fils
électriques de planche de
bord (AU G04)

Mazo de cables del
tablero de instrumentos
(AL G04)



8A-3-8
Engine harness Motorkabelbaum Faisceau de fils
électriques de moteur

Mazo de cables del
motor

C46/N
Instrument panel harness
(To G03)

Armaturenbrett-
kabelbum (ZUM G03)

Faisceau de fils
électriques de planche de
bord (AU G03)

Mazo de cables del
tablero de instrumentos
(AL G03)

C47/N
(Type 1)

Triple cut switch Dreifachabschalter Interrupteur trois
coupures

Interruptor de corte triple

C48/N
Heated oxygen sensor #2 Reheizte lambdas-onde

#2
Capteur d'oxygène
chauffé #2

Sensor de oxígeno
calentado, ho2s #2

C50/GRY EGR valve EGR-ventil Soupape EGR Valvula EGR

C51/BLK
Back-up light switch Rückfahrleu-

chtenschalter
Interrupteur de feux de
marche arrière

Interruptor de la luz de
marcha atrás

C57/N
(Type 3)

Main harness (To E40) Hauptkabelbaum (ZUM
E40)

Faisceau de fils
électriques principal (AU
E40)

Mazo de cables principal
(AL E40)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-9
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

RHD

E11
E13

E12 E09

E07

E08

E04

E03

E05

E01

E21

E23

E24

E22

E25

E26

E28

E27
E18

E06E14
E15

E20
E19

E

E17

E02

E29

E10
(TO C11)

E38E16

7

8

9

10

11

12



8A-3-10
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E01/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard (G) Antiniebla frontal (IZQ.)

E02/GRY
Headlight beam leveling
actuator (L)

Scheinwerferstrahl-
nivellierstellglied (L)

Commande de reglage
du faisceau de phare (G)

Actuador de nivelacion
del haz de luz de los
faros (IZQ.)

E03/GRY
Front position light (L) Vordere parkleuc-hte (L) Feu de position avant (G) Luz de posición frontal

(IZQ.)

E04/BLK
Turn signal light (L) Blinkleuchte (L) Feux de changement de

direction (G)
Luz de la señal de giro
(IZQ.)

E05/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G) Faro (IZQ.)

E06/BLK
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E07/N
Radiator fan relay #2 Kühler lüfterrelais #2 Relais de ventilateur de

radiateur #2
Rele del ventilador del
radiador Nº2

E08/N
Radiator fan relay #3 Kühler lüfterrelais #3 Relais de ventilateur de

radiateur #3
Rele del ventilador del
radiador Nº3

E09/N
Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la

roue (AVG)
Sensor de velocidad de
las ruedas (FR. IZQ.)

E10/N
Engine harness (To C11) Motorkabelbaum (ZUM

C11)
Faisceau de fils
électriques de moteur
(AU C11)

Mazo de cables del
motor (AL C11)

E11/N
Side turn signal light(L) Seitenblinkleuchte (L) EClairage De

Clignotant(G)
Luz de señal de viraje
(IZQ.)

E12/BRN Main fuse Hauptsicherung Fusible principal Fusible principal
E13/BRN Main fuse Hauptsicherung Fusible principal Fusible principal

E14/N Main fuse Hauptsicherung Fusible principal Fusible principal
E15/N Main fuse Hauptsicherung Fusible principal Fusible principal

E16/N
Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard

avanty
Relé antiniebla frontal

E17/GRY
Brake fluid level switch Bremsflüssigkeitsstandsc

halter
Interrupteur de niveau de
liquide de frein

Interruptor de nivel de
fluido de frenos

E18/N
Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la

roue (AVD)
Sensor de velocidad de
las ruedas (FR. DER.)

E19/BLK
ABS control module ABS-steuermodul Module de commande de

l'ABS
Módulo de control del
ABS

E20/BLK Horn Hupe Avertisseur Bocina

E21/N
Front fog light (R) Nebelscheinwerfer (R) Anti-brouillard avant(D) Luz de neblina delantera

(DER.)

E22/BLK
Turn signal light (R) Blinkleuchte (R) Feux de changement de

direction (D)
Luz de la señal de giro
(DER.)

E23/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D) Faro (DER.)

E24/GRY
Front position light (R) Vordere parkleuc-hte (R) Feu de position avant (D) Luz de posición frontal

(DER.)

E25/BLU
Front washer motor Windschutzscheiben Moteur de lave-glace de

pare-brise
Motor del lavador del
parabrisas

E26/GRN
Rear washer motor Heckscheiben-

waschermotor
Moteur de lave-glace
arrière

Motor del lavador trasero

E27/N Wiper motor Wischermotor Moteur d´essuie-glaces motor del limpiador

E28/N
Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de

clignotant(D)
Luz de señal de viraje
(DER.)

E29/GRY
Headlight beam leveling
actuator(R)

Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage
du faisceau de phare(D)

Actuador de nivelacion
del haz de luz de los
faros(DER.)

E38/N
Front fog light(Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-11
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

LHD

E11
E13

E12 E09

E07

E08

E04

E03

E05

E01

E21

E23

E24

E22

E25

E26

E28

E27
E18

E06E14
E15

E17E20
E19

E

E39

E02

E29

E10 (TO C11) (Type 1)
E40 (TO C57) (Type 3)

E38E16

7

8

9

10

11

12



8A-3-12
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E01/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard(G) Antiniebla frontal(IZQ.)

E02/GRY
Headlight beam leveling
actuator(L)

Scheinwerferstrahl-
nivellierstellglied(L)

Commande de reglage
du faisceau de phare(G)

Actuador de nivelacion
del haz de luz de los
faros(IZQ.)

E03/GRY
Front position light (L) Vordere parkleuc-hte (L) Feu de position avant (G) Luz de posición frontal

(IZQ.)

E04/BLK
Turn signal light (L) Blinkleuchte (L) Feux de changement de

direction (G)
Luz de la señal de giro
(IZQ.)

E05/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G) Faro (IZQ.)

E06/BLK
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E07/N
Radiator fan relay #2 Kühler lüfterrelais #2 Relais de ventilateur de

radiateur #2
Rele del ventilador del
radiador Nº2

E08/N
Radiator fan relay #3 Kühler lüfterrelais #3 Relais de ventilateur de

radiateur #3
Rele del ventilador del
radiador Nº3

E09/N
Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la

roue (AVG)
Sensor de velocidad de
las ruedas (FR. IZQ.)

E10/N
(Type 1)

Engine harness (To C11) Motorkabelbaum (ZUM
C11)

Faisceau de fils
électriques de moteur
(AU C11)

Mazo de cables del
motor (AL C11)

E11/N
Side turn signal light(L) Seitenblinkleuchte (L) EClairage De

Clignotant(G)
Luz de señal de viraje
(IZQ.)

E12/BRN Main fuse Hauptsicherung Fusible principal Fusible principal
E13/BRN Main fuse Hauptsicherung Fusible principal Fusible principal

E14/N Main fuse Hauptsicherung Fusible principal Fusible principal
E15/N Main fuse Hauptsicherung Fusible principal Fusible principal

E16/N
Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard

avanty
Relé antiniebla frontal

E17/GRY
Brake fluid level switch Bremsflüssigkeitsstandsc

halter
Interrupteur de niveau de
liquide de frein

Interruptor de nivel de
fluido de frenos

E18/N
Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la

roue (AVD)
Sensor de velocidad de
las ruedas (FR. DER.)

E19/BLK
ABS control module ABS-steuermodul Module de commande de

l'ABS
Módulo de control del
ABS

E20/BLK Horn Hupe Avertisseur Bocina

E21/N
Front fog light(R) Nebelscheinwerfer (R) Anti-brouillard avant(D) Luz de neblina delantera

(DER.)

E22/BLK
Turn signal light (R) Blinkleuchte (R) Feux de changement de

direction (D)
Luz de la señal de giro
(DER.)

E23/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D) Faro (DER.)

E24/GRY
Front position light (R) Vordere parkleuc-hte (R) Feu de position avant (D) Luz de posición frontal

(DER.)

E25/BLU
Front washer motor Windschutzscheiben Moteur de lave-glace de

pare-brise
Motor del lavador del
parabrisas

E26/GRN
Rear washer motor Heckscheiben-

waschermotor
Moteur de lave-glace
arrière

Motor del lavador trasero

E27/N Wiper motor Wischermotor Moteur d´essuie-glaces motor del limpiador

E28/N
Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de

clignotant(D)
Luz de señal de viraje
(DER.)

E29/GRY
Headlight beam leveling
actuator(R)

Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage
du faisceau de phare(D)

Actuador de nivelacion
del haz de luz de los
faros(DER.)

E38/N
Front fog light(Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)

E39/N
Triple cut switch Dreifachabschalter Interrupteur trois

coupures
Interruptor de corte triple

E40/N
(Type 3)

Engine harness (To C57) Motorkabelbaum (ZUM
C57)

Faisceau de fils
électriques de moteur
(AU C57)

Mazo de cables del
motor (AL C57)



8A-3-13
Instrument panel
Armaturenbrett

Panmeau d'instruments
Tablero de instrumentos

E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principa
E:Mazo de cables principal

RHD

E30

E31

E36
(TO G35)

E35
(TO G34)

E34
(TO G33)

E33
(TO L05)

E37

E

No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E30/N
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E31/N Heater resistor Heizungswiderstand Resistance de chauffage Resistor del calefactor

E33/N
Floor harness (To L05) Bodenwannen-

kabelbaum (ZUM L05)
Faisceau de fils
électriques de plancher
(AU L05)

Mazo de cables del piso
(AL L05)

E34/N
Instrument panel harness
(To G33)

Armaturenbrett-
kabelbum (ZUM G33)

Faisceau de fils
électriques de planche de
bord (AU G33)

Mazo de cables del
tablero de instrumentos
(AL G33)

E35/N
Instrument panel harness
(To G34)

Armaturenbrett-
kabelbum (ZUM G34)

Faisceau de fils
électriques de planche de
bord (AU G34)

Mazo de cables del
tablero de instrumentos
(AL G34)

E36/N
Instrument panel harness
(To G35)

Armaturenbrett-
kabelbum (ZUM G35)

Faisceau de fils
électriques de planche de
bord (AU G35)

Mazo de cables del
tablero de instrumentos
(AL G35)

E37/N
Front fog light (Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-14
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Mazo de cables principal

LHD

E30

E31

E36
(TO G35)

E35
(TO G34)

E34
(TO G33)

E33
(TO L05)

E37

E

No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Main harness Hauptkabelbaum Faisceau de fils

électriques principal
Mazo de cables principal

E30/N
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de

radiateur
Motor del ventilador del
radiador

E31/N Heater resistor Heizungswiderstand Resistance de chauffage Resistor del calefactor

E33/N
Floor harness (To L05) Bodenwannen-

kabelbaum (ZUM L05)
Faisceau de fils
électriques de plancher
(AU L05)

Mazo de cables del piso
(AL L05)

E34/N
Instrument panel harness
(To G33)

Armaturenbrett-
kabelbum (ZUM G33)

Faisceau de fils
électriques de planche de
bord (AU G33)

Mazo de cables del
tablero de instrumentos
(AL G33)

E35/N
Instrument panel harness
(To G34)

Armaturenbrett-
kabelbum (ZUM G34)

Faisceau de fils
électriques de planche de
bord (AU G34)

Mazo de cables del
tablero de instrumentos
(AL G34)

E36/N
Instrument panel harness
(To G35)

Armaturenbrett-
kabelbum (ZUM G35)

Faisceau de fils
électriques de planche de
bord (AU G35)

Mazo de cables del
tablero de instrumentos
(AL G35)

E37/N
Front fog light (Option) Vordere nebelleuchten

(Option)
Feu de d´antibroillard
(Option)

Antiniebla frontal
(Opción)



8A-3-15
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

Q:Air bag harness
Q:Airbag-kabelbaum
Q:Faisceau de fils électriques de sac gonflable
Q:Mazo de cables del tcolchón de aire

RHD Type 1 & 2

G

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)G33

(TO E34)

G04
(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25

G46

G40

G42

G31

G29

G17G09G08G07
G02

G23

G12

G14

G13

G19

G20

G21
G22

G28
G27

G26

G16

G44

G30

G32

G05

G06

Q01

G24

G49

G41

G48

G15Q03

G54 16

17

15

14 13

G39
Q02

23

(Type1&Type2)

Q07

Q04

Q06

Q05

Q08

Q



8A-3-16
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

RHD Type 3

G

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34)G04

(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25
G46

G40

G42

G31

G29

G17

G09

G08G07

G02

G23

G12

G14

G13

G19

G20

G21

G22 G28

G27

G26

G16

G44

G30

G32

G05

G06

G24

G49

G41

G48

G52

G15

G54

16

17

15

14 13

G39
(TO L41)



8A-3-17
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Instrument panel harness Armaturenbrett-

kabelbaum
Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G01/N
Power window sub wire
(To J07)

Fensterheber
nebenkabel (ZUM J07)

Cable secondaire- de
fenetre electrique (AU
J07)

Cable secundario de
ventanillas electricas (AL
J07)

G02/N ECM

G03/N
Engine harness (To C46) Motorkabelbaum (ZUM

C46)
Faisceau de fils
électriques de moteur
(AU C46)

Mazo de cables del
motor (AL C46)

G04/N
Engine harness (To C45) Motorkabelbaum (ZUM

C45)
Faisceau de fils
électriques de moteur
(AU C45)

Mazo de cables del
motor (AL C45)

G05/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D) Altavoz frontal (DER.)

G06/BLK
Immobilizer control mod-
ule

Wegfhrsperre-
teuermodul

Module de commande
d´immobilisateur

Módulo de control del
inmovilizador

G07/BLK
Diagnosis connector #2 Diagnosestecker #2 Connecteur de diagnostic

#2
Conector de diagnosis #2

G08/BLK EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP Termistor de evaporador
G09/BLU Radio Radio Radio Radio

G10/N
Power window main har-
ness (To J01)

Hauptkabelbaum für
automatischen
fensterheber (ZUM J01)

Faisceau de fils
électriques principal de
lève-vitres (AU J01)

Mazo de cables principal
de la ventanilla
automática (AL J01)

G12/N
Rear defogger switch Schalter für hecksch-

eibenentfeuchter
Interrupteur de
désembueur arrière

Interruptor del
desempañador trasero

G13/BLU
Hazard switch Warnblinkerschalter Commutateur de feude

de tresse
Interruptor de peligro

G14/N
Blower fan & A/C switch Gebläse und

klimaanlagenschalter
Interrupteur de
ventilateur soufflant & ca

Interruptor de A/C y
ventilador soplador

G15/N
Multi information display Multi-informations-

display
Affichage multi-
informations

Pantalla de informacion
multiple

G16/N Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos
G17/BLK Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos

G19/BLK
Data link connector Datenverbindungss-

tecker
Connecteur de
transmission de données

Conector de enlace de
datos

G20/BLU Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G21/N Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación

G22/GRY Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G23/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G) Altavoz frontal (IZQ.)

G24/N
P/S control module P/S-steuermodur Module de commande du

P/S
Módulo de control de P/S

G25/N
(Type 1 & 2)

Horn relay Hupenrelais Relais d'avertisseur
sonore

Relé de la bocina

G26/N
Combination switch
(Dimmer and lighting)

Kombinationsschalter
(Abblendschalter und
beleuchtung)

Commutateur combine
(Gradateur et eclairage)

Interruptor de
combinación (Luces y
reductor de intensidad)

G27/GRY
Combination switch (Turn
signal light)

Kombinationsschalter
(Blinkleuchte)

Commutateur combine
(Feux de changement de
direction)

Interruptor de
combinación (Luz de la
señal de giro)

G28/N
Combination switch
(Wiper)

Kombinationsschalter
(Wischer)

Commutateur combine
(Essuie-glace)

Interruptor de
combinación (Limpiador)

G29/N
Combination switch
(Rear wiper and washer)

Kombinationsschalter
(Heckscheibenwischer
und -wascher)

Commutateur combine
(Essuie-glaces et lave-
glaces arriere)

Interruptor de
combinación (Limpiador
y lavador traseros)

G30/GRY
Headlight leveling switch Scheinwerfer-

justierschalter
Commutateur de reglage
de phare

Interruptor de nivelación
de los faros

G31/N
Main switch(Key) Hauptschalter

(Schlüssel)
Interrupteur principal(Cle) Interruptor (Llave)

principal
G32/N Ignition switch Zündschloss Contacteur d'allumage Interruptor de encendido

G33/N
Main harness (To E34) Hauptkabelbaum (ZUM

E34)
Faisceau de fils
électriques principal (AU
E34)

Mazo de cables principal
(AL E34)



8A-3-18
Instrument panel harness Armaturenbrett-
kabelbaum

Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G34/N
Main harness (To E35) Hauptkabelbaum (ZUM

E35)
Faisceau de fils
électriques principal (AU
E35)

Mazo de cables principal
(AL E35)

G35/N
Main harness (To E36) Hauptkabelbaum (ZUM

E36)
Faisceau de fils
électriques principal (AU
E36)

Mazo de cables principal
(AL E36)

G36/BLK
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

G37/GRY
Floor harness (To L07) Bodenwannen-

kabelbaum (ZUM L07)
Faisceau de fils
électriques de plancher
(AU L07)

Mazo de cables del piso
(AL L07)

G38/GRY
Floor harness (To L28) Bodenwannen-

kabelbaum (ZUM L28)
Faisceau de fils
électriques de plancher
(AU L28)

Mazo de cables del piso
(AL L28)

G39
(Type 1 & 2)

Air bag harness (To Q02) Airbag-kabelbaum (ZUM
Q02)

Faisceau de fils
électriques de sac
gonflable (AU Q02)

Mazo de cables del
tcolchón de aire (AL Q02)

G39/YEL
(Type 3)

Floor harness (To L41) Bodenwannen-
kabelbaum (ZUM L41)

Faisceau de fils
électriques de plancher
(AU L41)

Mazo de cables del piso
(AL L41)

G40/GRY
Door lock controller Steuereinheit für

türverriegelung
Commande de
verrouillage des portes

Controlador de bloqueo
de las puertas

G41/N
CO adjusting resistor CO-regellungs

widerstand
Résisteur de réglage du
CO

Resistencia de ajuste de
CO

G42/BLK Turn signal relay Blinkerrelais Relais de clignotant Relé de la señal de giro

G44/BLK
Mirror switch Spiegelschalter Interrupteur de

rétroviseurs
Interruptor de los
retrovisores

G45/N
(Type 1 & 2)

Rear wiper relay Heckscheibenwischerrel
ais

Relais d´essuie-glaces
arriere

Rele del limpiador trasero

G46/N
Front fog light switch Nebelscheinwerferschalt

er
Interrupteur d´anti-
brouillard avant

Interruptor de luz de
neblina delantera

G48/BLU
Rear fog light switch Schalter für

hecknebelleuchte
Intrrupteur
d'antibrouillard arriére

Interruptor de la luz
antiniebla trasera

G49/N
Illumination controller Beleuchtungsregler Dispositif de regulation

de leclairage
Controlador de
iluminacion

G52/BLK
(Type 3)

Horn & rear wiper relay Hupen- und
Heckscheibenwischerrel
ais

Relais avertisseur et
essuie-glace arrière

Relé de bocina y
limpialunetas trasero

G54/N
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

Air bag harness Airbag-kabelbaum Faisceau de fils
électriques de sac
gonflable

Mazo de cables del
colchón de aire

Q01/YEL Contact coil Kontakt-spule Bobine de contact Bobina de contacto

Q02/YEL
Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(Al G39)

Q03/YEL Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

Q04/N
Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic

#3
Conector de diagnosis #3

Q05/YEL
Pretensioner (driver side) Vorspanner (fahrerseite) Pretensionneur (cote

conducteur)
Pretensor (lado del
conductor)

Q06/YEL
Air bag control module Airbag-steuermodul Module de commande

des coussins d air
Modulo de control de
colchón de aire

Q07/YEL
Pretensioner (passenger
side)

Vorspanner
(beifahrerseite)

Pretensionneur (cote
passager)

Pretensor (lado del
pasajero)

Q08/YEL
Driver inflator Gasgenerator

(fahrerseite)
Gazogène cóté
conducteur

Inflador del lado del
conductor

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-19
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

Q:Air bag harness
Q:Airbag-kabelbaum
Q:Faisceau de fils électriques de sac gonflable
Q:Mazo de cables del tcolchón de aire

LHD Type 1 & 2

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34)

G04
(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G45

G25

G46

G40
G42

G31 G29 G17 G09
G08

G07

G02

G05

G12

G14

G13

G19

G20

G21

G22G28

G27

G26

G16

G44

G30

G32

G23

G39
Q02

G06

G24

G41

G48

G15
G

15

16

17

13 14Q01
Q08

Q06 Q07

Q04

Q05

Q03

23

(Type1&Type2)

Q



8A-3-20
G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Mazo de cables del tablero de instrumentos

LHD Type 3

G10(TO J01)

G35
(TO E36)

G37
(TO L07)

G38
(TO L28)

G34
(TO E35)

G33
(TO E34) G04

(TO C45)

G01
(TO J07)

G03
(TO C46)

G36

G53

G25
G46

G40

G42

G31

G29

G17

G09

G08 G07

G02

G05

G12

G14

G13

G19

G20

G21

G22

G28

G27

G26

G16

G44

G30

G32

G23

G39
(TO L41)

G06

G24

G41

G51

G48

G52

G15
G

G50

15

16

17

13 14



8A-3-21
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Instrument panel harness Armaturenbrett-

kabelbaum
Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G01/N
Power window sub wire
(To J07)

Fensterheber
nebenkabel (ZUM J07)

Cable secondaire- de
fenetre electrique (AU
J07)

Cable secundario de
ventanillas electricas (AL
J07)

G02/N ECM

G03/N
Engine harness (To C46) Motorkabelbaum (ZUM

C46)
Faisceau de fils
électriques de moteur
(AU C46)

Mazo de cables del
motor (AL C46)

G04/GRY
Engine harness (To C45) Motorkabelbaum (ZUM

C45)
Faisceau de fils
électriques de moteur
(AU C45)

Mazo de cables del
motor (AL C45)

G05/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D) Altavoz frontal (DER.)

G06/BLK
Immobilizer control mod-
ule

Wegfhrsperre-
teuermodul

Module de commande
d´immobilisateur

Módulo de control del
inmovilizador

G07/BLK
Diagnosis connector #2 Diagnosestecker #2 Connecteur de diagnostic

#2
Conector de diagnosis #2

G08/N EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP Termistor de evaporador
G09/BLU Radio Radio Radio Radio

G10/N
Power window main har-
ness (To J01)

Hauptkabelbaum für
automatischen
fensterheber (ZUM J01)

Faisceau de fils
électriques principal de
lève-vitres (AU J01)

Mazo de cables principal
de la ventanilla
automática (AL J01)

G12/GRN
Rear defogger switch Schalter für hecksch-

eibenentfeuchter
Interrupteur de
désembueur arrière

Interruptor del
desempañador trasero

G13/GRY
Hazard switch Warnblinkerschalter Commutateur de feude

de tresse
Interruptor de peligro

G14/N
Blower fan & A/C switch Gebläse und

klimaanlagenschalter
Interrupteur de
ventilateur soufflant & ca

Interruptor de A/C y
ventilador soplador

G15/BLK
Multi information display Multi-informations-

display
Affichage multi-
informations

Pantalla de informacion
multiple

G16/N Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos
G17/BLK Cigar lighter Zigarette-nanzünder Allume-cigares Encendedor de cigarrillos

G19/BLK
Data link connector Datenverbindungss-

tecker
Connecteur de
transmission de données

Conector de enlace de
datos

G20/BLU Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G21/N Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación

G22/GRY Combination meter Kombinationsinstrument Compteur mixte Medidor de combinación
G23/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G) Altavoz frontal (IZQ.)

G24/N
P/S control module P/S-steuermodur Module de commande du

P/S
Módulo de control de P/S

G25/N
(Type 1 & 2)

Horn relay Hupenrelais Relais d'avertisseur
sonore

Relé de la bocina

G26/N
Combination switch
(Dimmer and lighting)

Kombinationsschalter
(Abblendschalter und
beleuchtung)

Commutateur combine
(Gradateur et eclairage)

Interruptor de
combinación (Luces y
reductor de intensidad)

G27/GRY
Combination switch (Turn
signal light)

Kombinationsschalter
(Blinkleuchte)

Commutateur combine
(Feux de changement de
direction)

Interruptor de
combinación (Luz de la
señal de giro)

G28/N
Combination switch
(Wiper)

Kombinationsschalter
(Wischer)

Commutateur combine
(Essuie-glace)

Interruptor de
combinación (Limpiador)

G29/N
Combination switch
(Rear wiper and washer)

Kombinationsschalter
(Heckscheibenwischer
und -wascher)

Commutateur combine
(Essuie-glaces et lave-
glaces arriere)

Interruptor de
combinación (Limpiador
y lavador traseros)

G30/GRY
Headlight leveling switch Scheinwerfer-

justierschalter
Commutateur de reglage
de phare

Interruptor de nivelación
de los faros

G31/N
Main switch(Key) Hauptschalter

(Schlüssel)
Interrupteur principal(Cle) Interruptor (Llave)

principal
G32/N Ignition switch Zündschloss Contacteur d'allumage Interruptor de encendido

G33/N
Main harness (To E34) Hauptkabelbaum (ZUM

E34)
Faisceau de fils
électriques principal (AU
E34)

Mazo de cables principal
(AL E34)



8A-3-22
Instrument panel harness Armaturenbrett-
kabelbaum

Faisceau de fils
électriques de planche de
bord

Mazo de cables del
tablero de instrumentos

G34/N
Main harness (To E35) Hauptkabelbaum (ZUM

E35)
Faisceau de fils
électriques principal (AU
E35)

Mazo de cables principal
(AL E35)

G35/BLU
Main harness (To E36) Hauptkabelbaum (ZUM

E36)
Faisceau de fils
électriques principal (AU
E36)

Mazo de cables principal
(AL E36)

G36/BLK
Combination switch
(Horn)

Kombinationsschalter
(Hupe)

Commutateur combine
(Avertisseur)

Interruptor de
combinación (Bocina)

G37/GRY
Floor harness (To L07) Bodenwannen-

kabelbaum (ZUM L07)
Faisceau de fils
électriques de plancher
(AU L07)

Mazo de cables del piso
(AL L07)

G38/GRY
Floor harness (To L28) Bodenwannen-

kabelbaum (ZUM L28)
Faisceau de fils
électriques de plancher
(AU L28)

Mazo de cables del piso
(AL L28)

G39
(Type 1 & 2)

Air bag harness (To Q02) Airbag-kabelbaum (ZUM
Q02)

Faisceau de fils
electriques de sac
gonflable (AU Q02)

Mazo de cables del
colchón de aire (AL Q02)

G39/YEL
(Type 3)

Floor harness (To L41) Bodenwannen-
kabelbaum (ZUM L41)

Faisceau de fils
électriques de plancher
(AU L41)

Mazo de cables del piso
(Al L41)

G40/GRY
Door lock controller Steuereinheit für

türverriegelung
Commande de
verrouillage des portes

Controlador de bloqueo
de las puertas

G41/N
CO adjusting resistor CO-regellungs

widerstand
Résisteur de réglage du
CO

Resistencia de ajuste de
CO

G42/BLK Turn signal relay Blinkerrelais Relais de clignotant Relé de la señal de giro

G44/BLK
Mirror switch Spiegelschalter Interrupteur de

rétroviseurs
Interruptor de los
retrovisores

G45/N
(Type 1 & 2)

Rear wiper relay Heckscheibenwischerrel
ais

Relais d´essuie-glaces
arriere

Rele del limpiador trasero

G46/YEL
Front fog light switch Nebelscheinwerferschalt

er
Interrupteur d´anti-
brouillard avant

Interruptor de luz de
neblina delantera

G48/N
Rear fog light switch Schalter für

hecknebelleuchte
Intrrupteur
d'antibrouillard arriére

Interruptor de la luz
antiniebla trasera

G50/N
Speed warning controller Geschwindigkeitswarnun

gsregler
Régulateur d'alarme
vitesse

Controlador de aviso de
velocidad

G51/N Option connector Option tecker Connecteur de option Conector de opcional

G52/BLK
(Type 3)

Horn & rear wiper relay Hupen- und
Heckscheibenwischerrel
ais

Relais avertisseur et
essuie-glace arrière

Relé de bocina y
limpialunetas trasero

G53/N
Mirror heater relay Spiegelbeheizungsrelais Relais de réchauffeur de

rétroviseur
Relé del calentador del
espejo

Air bag harness Airbag-kabelbaum Faisceau de fils
électriques de sac
gonflable

Mazo de cables del
colchón de aire

Q01/YEL Contact coil Kontakt-spule Bobine de contact Bobina de contacto

Q02/YEL
Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(Al G39)

Q03/YEL Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

Q04/N
Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic

#3
Conector de diagnosis #3

Q05/YEL
Pretensioner (driver side) Vorspanner (fahrerseite) Pretensionneur (cote

conducteur)
Pretensor (lado del
conductor)

Q06/YEL
Air bag control module Airbag-steuermodul Module de commande

des coussins d air
Modulo de control de
colchón de aire

Q07/YEL
Pretensioner (passenger
side)

Vorspanner
(beifahrerseite)

Pretensionneur (cote
passager)

Pretensor (lado del
pasajero)

Q08/YEL
Driver inflator Gasgenerator

(fahrerseite)
Gazogène cóté
conducteur

Inflador del lado del
conductor

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-23
Door, Roof
Türen, Dach
Porte, Toit

Puertas, Techo
J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Cable de puertas delanteras,Cable de puerts traseras

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Cable de techo

RHD

J01
(TO G10)

J06
(TO L06)
(5DOOR)

J12
(TO L09)

J07
(TO G01)

J16
(TO L13)

K01
(TO L01)

J02

J15 J14

J09

J08
J10

J11

J13J04
J05

J03

J19

J18

J17

K03

K02

K

J

J

J

J



8A-3-24
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Front door wire (Driver
side)

Fronttüraabel
(Fahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del conductor)

J01/N
Instrument panel harness
(To G10)

Armaturenbrett-
kabelbum (ZUM G10)

Faisceau de fils
électriques de planche de
bord (AU G10)

Mazo de cables del
tablero de instrumentos
(AL G10)

J02/N
Front power window
motor (Driver side)

Frontscheibenhebemotor
(Cote conducteur)

Moteur de lève-vitre
avant (Fahrerseite)

Motor de la ventanilla
automática frontal (Lado
del conductor)

J03/GRN
Mirror motor (Driver side) Spiegelmotor (Cote

conducteur)
Moteur de retroviseur
(Fahrerseite)

Motor del retrovisor
(Lado del conductor)

J04/N
Power window main
switch

Hauptschalter für
automatischen
fensterheber

Interrupteur principal de
lève-vitres

Interruptor principal de la
ventanilla automática

J05/GRY
Front door lock
motor(Driver side)

Vordertür-sperrmotor
(Cote conducteur)

Moteur de verrouilage de
porte avant (Fahrerseite)

motor de bloqueo de la
puerta frontal (Lado del
conductor)

J06/N
Floor harness (To L06) Bodenwannen-

kabelbaum (ZUM L06)
Faisceau de fils
électriques de plancher
(AU L06)

Mazo de cables del piso
(AL L06)

Front door wire (Passen-
ger side)

Fronttüraabel
(Beifahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del pasajero)

J07/BLU
Instrument panel harness
(To G01)

Armaturenbrett-
kabelbum (ZUM G01)

Faisceau de fils
électriques de planche de
bord (AU G01)

Mazo de cables del
tablero de instrumentos
(AL G01)

J08/N
Front power window
motor (Passenger side)

Frontscheibenhebemotor
(Cote passager)

Moteur de lève-vitre
avant (Beifahrerseite)

Motor de la ventanilla
automática frontal (Lado
del pasajero)

J09/GRN
Mirror motor (Passenger
side)

Spiegelmotor (Cote
passager)

Moteur de rètroviseur
(Beifahrerseite)

Motor del retrovisor
(Lado del pasajero)

J10/N
Front power window sub
switch

Hilfsschalter für vorderen
elektrischen fensterheber

Commutateur secondaire
de lève-glace électrique
avant

Interruptor secundario de
las ventanillas
automáticas traseras

J11/GRY
Front door lock motor
(Passenger side)

Vordertür-sperrmotor
(Cote passager)

Moteur de verrouilage de
porte avant
(Beifahrerseite)

Motor de bloqueo de la
puerta frontal (Lado del
pasajero)

Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J12/N
Floor harness (To L09) Bodenwannen-

kabelbaum (ZUM L09)
Faisceau de fils
électriques de plancher
(AU L09)

Mazo de cables del piso
(AL L09)

J13/N

Rear power window sub
switch (R)

Hilfsschalter für hinterer
elektrischen fensterheber
(R)

Commutateur secondaire
de lève-glace électrique
arrière (D)

Interruptor secundario de
las ventanillas
automáticas delanteras
(DER.)

J14/GRY
Rear door lock motor (R) Motor für türverriegelung

hinten (R)
Moteur de verrouilage
des portes arriere (D)

Motor de bloqueo de la
puerta trasera (DER.)

J15/N
Rear power window
motor (R)

Hinterer
fensterhebermotor (R)

Moteur de leve-vitre
arriere (D)

Motor de la ventanilla
automática trasera
(DER.)

J16/N
Floor harness (To L13) Bodenwannen-

kabelbaum (ZUM L13)
Faisceau de fils
électriques de plancher
(AU L13)

Mazo de cables del piso
(AL L13)

J17/N

Rear power window sub
switch (L)

Hilfsschalter für hinterer
elektrischen fensterheber
(L)

Commutateur secondaire
de lève-glace électrique
Arrière (G)

Interruptor secundario de
las ventanillas
automáticas delanteras
(IZQ.)

J18/GRY
Rear door lock motor(L) Motor für türverriegelung

hinten(L)
Moteur de verrouilage
des portes arriere(G)

Motor de bloqueo de la
puerta trasera (IZQ.)



8A-3-25
Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J19/N
Rear power window
motor (L)

Hinterer
fensterhebermotor (L)

Moteur de leve-vitre
arriere (G)

Motor de la ventanilla
automática trasera (IZQ.)

Rear wire Dachkabel Fil de toit Cable de techo

K01/N
Floor harness (To L01) Bodenwannen-

kabelbaum (ZUM L01)
Faisceau de fils
électriques de plancher
(AU L01)

Mazo de cables del piso
(AL L01)

K02/N
Keyless entry receiver Empfänger schlüssellose

zentralverriegelung
Recepteur d´entree sans
cle

Receptor de entrada sin
llave

K03/N Interior light Innenraumbeleuchtung Eclairage intérieur Luz interior

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-26
J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Cable de puertas delanteras,Cable de puerts traseras

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Cable de techo

LHD

J07
(TO G01)

J12
(TO L09) J01

(TO G10)
K01

(TO L01)

J16
(TO L13)

J08

J15 J14

J03

J02

J04

J05

J13
J10 J11

J09

J19

J18

J17

K03
K02 K

J

J06
(TO L06)
(5DOOR)

J
J

J



8A-3-27
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Front door wire (Driver
side)

Fronttüraabel
(Fahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del conductor)

J01/N
Instrument panel harness
(To G10)

Armaturenbrett-
kabelbum (ZUM G10)

Faisceau de fils
électriques de planche de
bord (AU G10)

Mazo de cables del
tablero de instrumentos
(AL G10)

J02/N
Front power window
motor (Driver side)

Frontscheibenhebemotor
(Cote conducteur)

Moteur de lève-vitre
avant (Fahrerseite)

Motor de la ventanilla
automática frontal (Lado
del conductor)

J03/GRN
Mirror motor (Driver side) Spiegelmotor (Cote

conducteur)
Moteur de retroviseur
(Fahrerseite)

Motor del retrovisor
(Lado del conductor)

J04/N
Power window main
switch

Hauptschalter für
automatischen
fensterheber

Interrupteur principal de
lève-vitres

Interruptor principal de la
ventanilla automática

J05/GRY
Front door lock
motor(Driver side)

Vordertür-sperrmotor
(Cote conducteur)

Moteur de verrouilage de
porte avant (Fahrerseite)

motor de bloqueo de la
puerta frontal (Lado del
conductor)

J06/N
Floor harness (To L06) Bodenwannen-

kabelbaum (ZUM L06)
Faisceau de fils
électriques de plancher
(AU L06)

Mazo de cables del piso
(AL L06)

Front door wire (Passen-
ger side)

Fronttüraabel
(Beifahrerseite)

Fil de portièr avant (Cote
conducteur)

Cable de
puertasdelanteras (Lado
del pasajero)

J07/BLU
Instrument panel harness
(To G01)

Armaturenbrett-
kabelbum (ZUM G01)

Faisceau de fils
électriques de planche de
bord (AU G01)

Mazo de cables del
tablero de instrumentos
(AL G01)

J08/N
Front power window
motor (Passenger side)

Frontscheibenhebemotor
(Cote passager)

Moteur de lève-vitre
avant (Beifahrerseite)

Motor de la ventanilla
automática frontal (Lado
del pasajero)

J09/GRN
Mirror motor (Passenger
side)

Spiegelmotor (Cote
passager)

Moteur de rètroviseur
(Beifahrerseite)

Motor del retrovisor
(Lado del pasajero)

J10/N
Front power window sub
switch

Hilfsschalter für vorderen
elektrischen fensterheber

Commutateur secondaire
de lève-glace électrique
avant

Interruptor secundario de
las ventanillas
automáticas traseras

J11/GRY
Front door lock motor
(Passenger side)

Vordertür-sperrmotor
(Cote passager)

Moteur de verrouilage de
porte avant
(Beifahrerseite)

Motor de bloqueo de la
puerta frontal (Lado del
pasajero)

Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J12/N
Floor harness (To L09) Bodenwannen-

kabelbaum (ZUM L09)
Faisceau de fils
électriques de plancher
(AU L09)

Mazo de cables del piso
(AL L09)

J13/N

Rear power window sub
switch (R)

Hilfsschalter für hinterer
elektrischen fensterheber
(R)

Commutateur secondaire
de lève-glace électrique
arrière (D)

Interruptor secundario de
las ventanillas
automáticas delanteras
(DER.)

J14/GRY
Rear door lock motor (R) Motor für türverriegelung

hinten (R)
Moteur de verrouilage
des portes arriere (D)

Motor de bloqueo de la
puerta trasera (DER.)

J15/N
Rear power window
motor (R)

Hinterer
fensterhebermotor (R)

Moteur de leve-vitre
arriere (D)

Motor de la ventanilla
automática trasera
(DER.)

J16/N
Floor harness (To L13) Bodenwannen-

kabelbaum (ZUM L13)
Faisceau de fils
électriques de plancher
(AU L13)

Mazo de cables del piso
(AL L13)

J17/N

Rear power window sub
switch (L)

Hilfsschalter für hinterer
elektrischen fensterheber
(L)

Commutateur secondaire
de lève-glace électrique
Arrière (G)

Interruptor secundario de
las ventanillas
automáticas delanteras
(IZQ.)

J18/GRY
Rear door lock motor(L) Motor für türverriegelung

hinten(L)
Moteur de verrouilage
des portes arriere(G)

Motor de bloqueo de la
puerta trasera(IZQ.)



8A-3-28
Rear door wire Hecktürkabel Fil de portière arrière Cable de puertas
traseras

J19/N
Rear power window
motor (L)

Hinterer
fensterhebermotor (L)

Moteur de leve-vitre
arriere (G)

Motor de la ventanilla
automática trasera (IZQ.)

Rear wire Dachkabel Fil de toit Cable de techo

K01/N
Floor harness (To L01) Bodenwannen-

kabelbaum (ZUM L01)
Faisceau de fils
électriques de plancher
(AU L01)

Mazo de cables del piso
(AL L01)

K02/N
Keyless entry receiver Empfänger schlüssellose

zentralverriegelung
Recepteur d´entree sans
cle

Receptor de entrada sin
llave

K03/N Interior light Innenraumbeleuchtung Eclairage intérieur Luz interior

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-29
Floor
Boden

Plancher
Piso

K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness,G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum,G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

RHD Type 1 & 2

L09
(TO J12)

L14
(3DOOR)

L39
(3DOOR)

L28
(TO G38)

L07
(TO G37)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L14

L18

L17

L02

L08

L20

K05

L10

L15
L16

K07

L04

L30
L11

L21

M05

L10
(3DOOR)

M03

L27

L40
(3DOOR)

L

M

L19
L29

K06
L26

(5DOOR)

M04

L24
K04

(5DOOR)

K

Fuel pump harness

G sensor wire(4WD)

K

: 4WD

L32

L12
L31

L25
M01

20

18
19



8A-3-30
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness,G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum,G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

RHD Type 3

L09
(TO J12)

L14
(3DOOR)

L39
(3DOOR)

L28
(TO G38)

L07
(TO G37)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L14

L45

L18

L17

L02

L44

L08

L20

L47
K05

L10

L15
L16

K07

L04

L48

L41
(TO G39)

L30
L11

L21

M05

L10
(3DOOR)

M03

L27

L40
(3DOOR)

L

M

L19
L29

K06
L26

(5DOOR)
L42

M04

L24
K04

(5DOOR)

K

Fuel pump harness

G sensor wire(4WD)

K

: 4WD

L32

L12
L31

L43
L46

L25
M01

20

18
23

19



8A-3-31
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rear speaker wire Lautsprecherkabel hinten Cable de haut-parleur

arriere
Cable de altavoz trasero

K04/N
Floor harness (To L24) Bodenwannen-

kabelbaum (ZUM L24)
Faisceau de fils
électriques de plancher
(AU L24)

Mazo de cables del piso
(AL L24)

K05/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)

K06/N
Floor harness (To L26) Bodenwannen-

kabelbaum (ZUM L26)
Faisceau de fils
électriques de plancher
(AU L26)

Mazo de cables del piso
(AL L26)

K07/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere (G) Altavoz trasero (IZQ.)
Floor harness Bodenwannen-

kabelbaum
Faisceau de fils
électriques de plancher

Mazo de cables del piso

L01/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01) Cable de techo (AL K01)
L02/BLK Diode #2 Diode #2 Diode #2 Diodo #2

L04/N
Brake light switch Bremslicht-schalter Interrupteur de feux stop Interruptor de la luz del

freno

L05/N
Main harness (To E33) Hauptkabelbaum (ZUM

E33)
Faisceau de fils
électriques principal (AU
E33)

Mazo de cables principal
(AL E33)

L06/N
Power window main
wire(To J06)

Fensterheber hauptkabel
(ZUM J06)

Cable principal de fenetre
electrique (AU J06)

Cable principal de
ventanillas electricas (AL
J06)

L07/GRY
Instrument panel harness
(To G37)

Armaturenbrett-
kabelbaum (ZUM G37)

Faisceau de fils
électriques de planche de
bord (AU G37)

Mazo de cables del
tablero de instrumentos
(AL G37)

L08/N
A/T shift lever Automatikgetriebe-

wählhebel
Levier de changement de
vitesses A/T

Palanca de cambios de
A/T

L09/N
Power window rear wire
(To J12)

Fensterheberkabelhinten
(ZUM J12)

Cable arriere de fenetre
electrique (AU J12)

Cable trasero de
ventanillas electricas (AL
J12)

L10/N
Front door switch (R) Vorderer türschalter (R) Commutateur de porte

avant (D)
Interruptor de la puerta
delantera (DER.)

L11/BLK
Parking brake switch Handbremsenschalter Interrupteur de frein de

stationnement
Interruptor del freno de
estacionamiento

L12/BLU
G sensor wire(To L31) G-sensor-kabel (ZUM

L31)
Cable de detecteur G
(AU L31)

Cable del sensor G (AL
L31)

L13/N
Power window rear wire
(To J16)

Fensterheberkabelhinten
(ZUM J16)

Cable arriere de fenetre
electrique (AU J16)

Cable trasero de
ventanillas electricas (AL
J16)

L14/N
Front door switch (L) Vorderer türschalter (L) Commutateur de porte

avant (G)
Interruptor de la puerta
delantera (IZQ.)

L15/N
Wheel speed sensor (RL) Raddrehza-hlsensor(RL) Capteur de vitesse de la

roue (ARD)
Sensor de velocidad de
las ruedas (TR.IZQ.)

L16/N
Rear door switch (L) Hinterer türschalter (L) Commutateur de porte

arriere(G)
Interruptor de la puerta
trasera (IZQ.)

L17/N
Seat belt switch Sitzgurtschalter Interrupteur de ceinture Interruptor del cinturón

de seguridad

L18/N
Wheel speed sensor
(RR)

Raddrehza-hlsensor
(RR)

Capteur de vitesse de la
roue (ARG)

Sensor de velocidad de
las ruedas (TR.DER.)

L19/N
Fuel pump harness (To
L29)

Kraftstoff-kabelbaum
(ZUM L29)

Faisceau de fils
électriques d'alimentation
(AU L29)

Mazo de cables de la
combustible (AL L29)

L20/N
Rear door switch (R) Hinterer türschalter (R) Commutateur de porte

arriere (D)
Interruptor de la puerta
trasera (DER.)

L21/N
Rear combination light
(R)

Heckkombinations
leuchte (R)

Feu combiné arriere (D) Luz de combinación
trasera (DER.)

L22/BLU
Rearend door harness
(To O02)

Heckklappen-kabelbaum
(ZUM O02)

Faisceau de fils
électriques de hayon (AU
O02)

Mazo de cables de la
puerta posterior (AL O02)

L23/N
Rearend door harness
(To O01)

Heckklappen-kabelbaum
(ZUM O01)

Faisceau de fils
électriques de hayon (AU
O01)

Mazo de cables de la
puerta posterior (AL O01)



8A-3-32
Floor Harness Bodenwannen-
kabelbaum

Faisceau De Fils
Électriques De Plancher

Mazo De Cables Del Piso

L24/N
Rear speaker wire (To
K04)

Lautsprecherkabel hinten
(ZUM K04)

Cable de haut-parleur
arriere (AU K04)

Cable de altavoz trasero
(AL K04)

L25/N
Rear bumper harness (To
M01)

Heckstossfänger-
kabelbaum (ZUM M01)

Harnais de pare-chocs
arriere (AU M01)

Cableado preformado de
paragolpes trasero (AL
M01)

L26/N
Rear speaker wire (To
K06)

Lautsprecherkabel hinten
(ZUM K06)

Cable de haut-parleur
arriere (AU K06)

Cable de altavoz trasero
(AL K06)

L27/N
Rear combination light
(L)

Heckkombinations
leuchte (L)

Feu combiné arriere (G) Luz de combinación
trasera (IZQ.)

L28/GRY
Instrument panel harness
(To G38)

Armaturenbrett-
kabelbaum (ZUM G38)

Faisceau de fils
électriques de planche de
bord (AU G38)

Mazo de cables del
tablero de instrumentos
(AL G38)

L39/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)
L40/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere(G) Altavoz trasero (IZQ.)

L41/YEL
(Type 3)

Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(AL G39)

L42/YEL
(Type 3)

Driver Inflator Gasgenerator
(Fahrerseite)

Gazogène cóté
conducteur

Inflador del lado del
conductor

L43/YEL
(Type 3)

Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

L44/GRY
(Type 3)

Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic
#3

Conector de diagnosis #3

L45/YEL
(Type 3)

Pretensioner (Driver
side)

Vorspanner (Fahrerseite) Pretensionneur (Cote
conducteur)

Pretensor (Lado del
conductor)

L46/YEL
(Type 3)

Pretensioner (Passenger
side)

Vorspanner
(Beifahrerseite)

Pretensionneur (Cote
passager)

Pretensor (Lado del
pasajero)

L47/YEL
(Type 3)

Air bag control module Airbag-steuermodul Module de commande
des coussins d air

Modulo de control de
colchón de aire

L48/YEL
(Type 3)

Contact coil Kontaktspule Bobine de contact Bobina de contacto

G sensor wire (4WD) G-sensor-kabel (4WD) Cable de detecteur G (4
roues motrices)

Cable del sensor G
(4WD)

L31
Floor harness (To L12) Bodenwannen-

kabelbaum (ZUM L12)
Faisceau de fils
électriques de plancher
(AU L12)

Mazo de cables del piso
(AL L12)

L32 G sensor (ABS) G-sensor (ABS) Détecteur G (ABS) Sensor de G (ABS)
Fuel pump harness Kraftstoffpumpen-

kabelbaum
Faisceau de fils
électriques de pompe
d'alimentation

Mazo de cables la bomba
de combustible

L29/N
Floor harness (To L19) Bodenwannen-

kabelbaum (ZUM L19)
Faisceau de fils
électriques de plancher
(AU L19)

Mazo de cables del piso
(AL L19)

L30/GRY
Fuel pump and gage Kraftstoffpumpe und -

anzeige
Pompe a carburant et
jauge

Bomba de combustible y
medidor

Rear bumper harness Heckstossfänger-
kabelbaum

Harnais de pare-chocs
arriere

Cableado preformado de
paragolpes trasero

M01/N
Floor harness (To L25) Bodenwannen-

kabelbaum (ZUM L25)
Faisceau de fils
électriques de plancher
(AU L25)

Mazo de cables del piso
(AL L25)

M03/N
Rear brake light (L) Hintere bremsleuchte (L) Feux stop arriere (G) Luz del freno trasero

(IZQ.)
M04/N Rear fog light Hecknebelleuchte Antibrouillard arriere Luz antiniebla trasera

M05/N
Rear brake light (R) Hintere bremsleuchte (R) Feux stop arriere (D) Luz del freno trasero

(DER.)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-33
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness, G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum, G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

LHD Type 1 & 2

L09
(TO J12)

L18

L07
(TO G37)

L28
(TO G38)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L10
(5DOOR)

L10
(3DOOR)

L32

L08

L02

L34

K05

L15

L16

K07

L30
L39

(3DOOR)

L21

M05

L14
(3DOOR)

L14
(5DOOR)

M03

L27

L40
(3DOOR)

L

M L19
L29

L25
M01

K06
L26

(5DOOR)

L37

L38

L11

L36

L35

L04

L20

M02

K04
L24

(5DOOR)

K

Fuel pump harness

L12
L31

: 4WDK

20

18

19

23

G sensor wire(4WD)



8A-3-34
K:Rear speaker wire
K:Lautsprecherkabel hinten
K:Cable de haut-parleur arriere
K:Cable de altavoz trasero

L:Floor harness, G sensor wire(4WD), Fuel pump harness
L:Bodenwannen-kabelbaum, G-sensor-kabel (4WD), Kraftstoffpumpen-kabelbaum
L:Faisceau de fils électriques de planche, Cable de detecteur G(4 roues motrices), Faisceau de fils électriques de pompe d'alimentation
L:Mazo de cables del piso, Cable del sensor G (4WD), Mazo de cables de la bomba de combustible

M:Rear bumper harness
M:Heckstossfänger-kabelbaum
M:Harnais de pare-chocs arriere
M:Cableado preformado de paragolpes trasero

LHD Type 3

L09
(TO J12)

L18

L46

L07
(TO G37)

L28
(TO G38)

L05
(TO E33)

L06
(TO J06)

L23
(TO O01)

L13
(TO J16)

L22
(TO O02)

L01
(TO K01)

L10
(5DOOR)

L10
(3DOOR)

L32

L08

L02

L34

K05

L15

L45

L16

K07

L44

L30

L47

L39
(3DOOR)

L21

M05

L14
(3DOOR)

L14
(5DOOR)

M03

L27

L40
(3DOOR)

L

M L19
L29

L25
M01

K06
L26

(5DOOR)

L48

L42

L41
(TO G39)

L43

L37

L38

L11

L36

L35
L17

L04

L20

M02

K04
L24

(5DOOR)

K

Fuel pump harness

L12
L31

: 4WDK

20

18

19

23

G sensor wire(4WD)



8A-3-35
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rear speaker wire Lautsprecherkabel hinten Cable de haut-parleur

arriere
Cable de altavoz trasero

K04/N
Floor harness (To L24) Bodenwannen-

kabelbaum (ZUM L24)
Faisceau de fils
électriques de plancher
(AU L24)

Mazo de cables del piso
(AL L24)

K05/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)

K06/N
Floor harness (To L26) Bodenwannen-

kabelbaum (ZUM L26)
Faisceau de fils
électriques de plancher
(AU L26)

Mazo de cables del piso
(AL L26)

K07/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere (G) Altavoz trasero (IZQ.)
Floor harness Bodenwannen-

kabelbaum
Faisceau de fils
électriques de plancher

Mazo de cables del piso

L01/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01) Cable de techo (AL K01)
L02/BLK Diode #2 Diode #2 Diode #2 Diodo #2

L04/N
Brake light switch Bremslicht-schalter Interrupteur de feux stop Interruptor de la luz del

freno

L05/N
Main harness (To E33) Hauptkabelbaum (ZUM

E33)
Faisceau de fils
électriques principal (AU
E33)

Mazo de cables principal
(AL E33)

L06/N
Power window main
wire(To J06)

Fensterheber hauptkabel
(ZUM J06)

Cable principal de fenetre
electrique (AU J06)

Cable principal de
ventanillas electricas (AL
J06)

L07/GRY
Instrument panel harness
(To G37)

Armaturenbrett-
kabelbaum (ZUM G37)

Faisceau de fils
électriques de planche de
bord (AU G37)

Mazo de cables del
tablero de instrumentos
(AL G37)

L08/N
A/T shift lever Automatikgetriebe-

wählhebel
Levier de changement de
vitesses A/T

Palanca de cambios de
A/T

L09/N
Power window rear wire
(To J12)

Fensterheberkabelhinten
(ZUM J12)

Cable arriere de fenetre
electrique (AU J12)

Cable trasero de
ventanillas electricas (AL
J12)

L10/N
Front door switch (R) Vorderer türschalter (R) Commutateur de porte

avant (D)
Interruptor de la puerta
delantera (DER.)

L11/BLK
Parking brake switch Handbremsenschalter Interrupteur de frein de

stationnement
Interruptor del freno de
estacionamiento

L12/BLU
G sensor wire(To L31) G-sensor-kabel (ZUM

L31)
Cable de detecteur G
(AU L31)

Cable del sensor G (AL
L31)

L13/N
Power window rear wire
(To J16)

Fensterheberkabelhinten
(ZUM J16)

Cable arriere de fenetre
electrique (AU J16)

Cable trasero de
ventanillas electricas (AL
J16)

L14/N
Front door switch (L) Vorderer türschalter (L) Commutateur de porte

avant (G)
Interruptor de la puerta
delantera (IZQ.)

L15/N
Wheel speed sensor (RL) Raddrehza-hlsensor(RL) Capteur de vitesse de la

roue (ARD)
Sensor de velocidad de
las ruedas (TR.IZQ.)

L16/N
Rear door switch (L) Hinterer türschalter (L) Commutateur de porte

arriere(G)
Interruptor de la puerta
trasera (IZQ.)

L17/N
Seat belt switch Sitzgurtschalter Interrupteur de ceinture Interruptor del cinturón

de seguridad

L18/N
Wheel speed sensor
(RR)

Raddrehza-hlsensor
(RR)

Capteur de vitesse de la
roue (ARG)

Sensor de velocidad de
las ruedas (TR.DER.)

L19/N
Fuel pump harness (To
L29)

Kraftstoff-kabelbaum
(ZUM L29)

Faisceau de fils
électriques d'alimentation
(AU L29)

Mazo de cables de la
combustible (AL L29)

L20/N
Rear door switch (R) Hinterer türschalter (R) Commutateur de porte

arriere (D)
Interruptor de la puerta
trasera (DER.)

L21/N
Rear combination light
(R)

Heckkombinations
leuchte (R)

Feu combiné arriere (D) Luz de combinación
trasera (DER.)

L22/BLU
Rearend door harness
(To O02)

Heckklappen-kabelbaum
(ZUM O02)

Faisceau de fils
électriques de hayon (AU
O02)

Mazo de cables de la
puerta posterior (AL O02)

L23/N
Rearend door harness
(To O01)

Heckklappen-kabelbaum
(ZUM O01)

Faisceau de fils
électriques de hayon (AU
O01)

Mazo de cables de la
puerta posterior (AL O01)



8A-3-36
Floor Harness Bodenwannen-
kabelbaum

Faisceau De Fils
Électriques De Plancher

Mazo De Cables Del Piso

L24/N
Rear speaker wire (To
K04)

Lautsprecherkabel hinten
(ZUM K04)

Cable de haut-parleur
arriere (AU K04)

Cable de altavoz trasero
(AL K04)

L25/N
Rear bumper harness (To
M01)

Heckstossfänger-
kabelbaum (ZUM M01)

Harnais de pare-chocs
arriere (AU M01)

Cableado preformado de
paragolpes trasero (AL
M01)

L26/N
Rear speaker wire (To
K06)

Lautsprecherkabel hinten
(ZUM K06)

Cable de haut-parleur
arriere (AU K06)

Cable de altavoz trasero
(AL K06)

L27/N
Rear combination light
(L)

Heckkombinations
leuchte (L)

Feu combiné arriere (G) Luz de combinación
trasera (IZQ.)

L28/GRY
Instrument panel harness
(To G38)

Armaturenbrett-
kabelbaum (ZUM G38)

Faisceau de fils
électriques de planche de
bord (AU G38)

Mazo de cables del
tablero de instrumentos
(AL G38)

L34/N
Seat heater relay Sitzheizungsrelais Relais de chauffage de

siege
Rele de la calefaccion del
asiento

L35/N
Seat heater (Driver side) Sitzheizung (Cote

conducteur)
Chauffe-siege
(Fahrerseite)

Calefactor del asiento
(Lado del conductor)

L36/N
Seat heater (Passenger
side)

Sitzheizung (Cote
passager)

Chauffe-siege
(Beifahrerseite)

Calefactor del asiento
(Lado del pasajero)

L37/YEL
Seat heater switch
(Driver side)

Sitzheizungsschalter
(Cote conducteur)

Contacteur de chauffage
du siege (Fahrerseite)

Interruptor del calefactor
del asiento (Lado del
conductor)

L38/GRN
Seat heater switch (Pas-
senger side)

Sitzheizungsschalter
(Cote passager)

Contacteur de chauffage
du siege (Beifahrerseite)

Interruptor del calefactor
del asiento (Lado del
pasajero)

L39/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D) Altavoz trasero (DER.)
L40/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere(G) Altavoz trasero (IZQ.)

L41/YEL
(Type 3)

Instrument panel harness
(To G39)

Armaturenbrett-
kabelbaum (ZUM G39)

Faisceau de fils
électriques de planche de
bord (AU G39)

Mazo de cables del
tablero de instrumentos
(AL G39)

L42/YEL
(Type 3)

Driver Inflator Gasgenerator
(Fahrerseite)

Gazogène cóté
conducteur

Inflador del lado del
conductor

L43/YEL
(Type 3)

Passenger inflator Beifahrer-inflator Gazogene passager Inflador del pasajero

L44/GRY
(Type 3)

Diagnosis connector #3 Diagnosestecker #3 Connecteur de diagnostic
#3

Conector de diagnosis #3

L45/YEL
(Type 3)

Pretensioner (Driver
side)

Vorspanner (Fahrerseite) Pretensionneur (Cote
conducteur)

Pretensor (Lado del
conductor)

L46/YEL
(Type 3)

Pretensioner (Passenger
side)

Vorspanner
(Beifahrerseite)

Pretensionneur (Cote
passager)

Pretensor (Lado del
pasajero)

L47/YEL
(Type 3)

Air bag control module Airbag-steuermodul Module de commande
des coussins d air

Modulo de control de
colchón de aire

L48/YEL
(Type 3)

Contact coil Kontaktspule Bobine de contact Bobina de contacto

G sensor wire (4WD) G-sensor-kabel (4WD) Cable de detecteur G (4
roues motrices)

Cable del sensor G
(4WD)

L31
Floor harness (To L12) Bodenwannen-

kabelbaum (ZUM L12)
Faisceau de fils
électriques de plancher
(AU L12)

Mazo de cables del piso
(AL L12)

L32 G sensor (ABS) G-sensor (ABS) Détecteur G (ABS) Sensor de G (ABS)
Fuel pump harness Kraftstoffpumpen-

kabelbaum
Faisceau de fils
électriques de pompe
d'alimentation

Mazo de cables la bomba
de combustible

L29/N
Floor harness (To L19) Bodenwannen-

kabelbaum (ZUM L19)
Faisceau de fils
électriques de plancher
(AU L19)

Mazo de cables del piso
(AL L19)

L30/GRY
Fuel pump and gage Kraftstoffpumpe und -

anzeige
Pompe a carburant et
jauge

Bomba de combustible y
medidor

M01/N
Floor harness (To L25) Bodenwannen-

kabelbaum (ZUM L25)
Faisceau de fils
électriques de plancher
(AU L25)

Mazo de cables del piso
(AL L25)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-37
Rear bumper harness Heckstossfänger-
kabelbaum

Harnais de pare-chocs
arriere

Cableado preformado de
paragolpes trasero

M02/N Rear fog light Hecknebelleuchte Antibrouillard arriere Luz antiniebla trasera

M03/N
Rear brake light (L) Hintere bremsleuchte (L) Feux stop arriere (G) Luz del freno trasero

(IZQ.)

M05/N
Rear brake light (R) Hintere bremsleuchte (R) Feux stop arriere (D) Luz del freno trasero

(DER.)

No./Color Connective position Anschlussposition Position de connexion Posición de conexión



8A-3-38
Rear
Heckklappe
Porte arriere

Puerta posterior
O:Rearend door harness, High mounted stop light wire, Rear defogger wire
O:Heckklappen-kabelbaum, Hochbremsleuchtenkabel, Heckscheiben-heizungsdraht
O:Faisceau de fils électriques de hayon, Cable de feu de stop monte haut, Résistance électrique de désembueur de lunette arrière
O:Mazo de cables de la puerta posterior, Cable de la luz de parada de montura alta, Cable del desempañador trasero

O03

O11

O09

O08

O07

O12

O06
O05 { O04

O10

O01
(TO L23)

O02
(TO L22)

Hight mounted stop light wire

O

Rear defogger wire

21

22



8A-3-39
No./Color Connective position Anschlussposition Position de connexion Posición de conexión
Rearend door harness Heckklappen-kabelbaum Faisceau de fils

électriques de hayon
Mazo de cables de la
puerta posterior

O01/N
Floor harness (To L23) Bodenwannen-

kabelbaum (ZUM L23)
Faisceau de fils
électriques de plancher
(AU L23)

Mazo de cables del piso
(AL L23)

O02/N
Floor harness (To L22) Bodenwannen-

kabelbaum (ZUM L22)
Faisceau de fils
électriques de plancher
(AU L22)

Mazo de cables del piso
(AL L22)

O03/N
Dome light (Rear) Innenraumleuchte

(Hinten)
Plafonnier (Arriere) Luz de domo (Trasera)

O04/N
High mounted stop light
wire (To O10)

Hochbremsleuchtenkabel
(ZUM O10)

Cable de feu de stop
monte haut (AU O10)

Cable de la luz de parada
de montura alta (AL O10)

O05/N
Rear defogger (+) Heckscheibenentfeuchter

(+)
Désembueur arrière (+) Desempañador trasero

(+)

O06/N
Rear wiper motor Heckscheibe-

nwischermotor
Moteur d'essuie-glace
arrière

Motor del limpiador
trasero

O07/N
License plate light #1 Kennzeichenleuchte #1 Feu de plaque

dimmatriculation #1
Luz de la matricula #1

O08/N
License plate light #2 Kennzeichenleuchte #2 Feu de plaque

dimmatriculation #2
Luz de la matricula #2

O09/N
Rearend door switch Heckklappenschalter Interrupteur de hayon Interruptor de compuerta

trasera

High mounted stop light
wire

Hochbremsleuchtenkabel Cable de feu de stop
monte haut

Cable de la luz de parada
de montura alta

O10/N
Rearend door harness
(To O04)

Heckklappen-kabelbaum
(ZUM O04)

Faisceau de fils
électriques de hayon (AU
O04)

Mazo de cables de la
puerta posterior (AL O04)

O11/N
High mounted stop light Dritte bremsleuchte Feux stop surélevés Luz de parada de

montura alta
Rear defogger wire Heckscheiben-

heizungsdraht
Résistance électrique de
désembueur de lunette
arrière

Cable del desempañador
trasero

O12/BLK
Rear defogger (-) Heckscheibenentfeuchter

(-)
Désembueur arrière (-) Desempañador trasero

(-)



8A-3-40
Memo
Notizen
Note
Notas



8A-4-1

A-4
8

Main electronic control part location
Einbaupositionen von einzeleinheit-teilen
Positions d’installation des pieces individuelles
Posiciones de instalación de partes de unidad sencilla
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

CKP sensor(C40)
CKP-sensor(C40)
Détecteur CKP(C40)
Sensor de CKP(C40)

Vehicle speed sensor(C20)
Geschwindigkits sensor(C20)
Capteur de vitesse(C20)
Sensor de velocidad(C20)

CMP sensor(C22)
CMP-sensor(C22)
Détecteur CMP(C22)
Sensor de CMP(C22)



8A-4-2
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

Radiator fan control relay #2(E07)
Kühlergebläse-steuerrelais #2(E07)
Relais de commande de ventilateur de radiateur #2(E07)
Relé de control del ventilador del radiador #2(E07)

Radiator fan control relay #3(E08)
Kühlergebläse-steuerrelais #3(E08)
Relais de commande de ventilateur de radiateur #3(E08)
Relé de control del ventilador del radiador #3(E08)

ABS control module(E19)
ABS-steuermodul(E19)
Module de commande de l´ABS(E19)
Módulo ce control del ABS(E19)

Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Fog light relay(E16)
Relais dantibroillard(E16)
Nebelleuchten relais(E16)
Réle antiniebla(E16)

ECT sensor(C21)
ECT-sensor(C21)
Détecteur ECT(C21)
Sensor de ECT(C21)

A/T relay(C04)
A/T-relais(C04)
Relais A/T(C04)
Relé A/T(C04)

Diode #1(C07)
Diode #1(C07)
Diode #1(C07)
Diodo #1(C07)

Radiator fan relay #1(C06)
Kühlergebläse-relais #1(C06)
Relais de ventilateur de radiateur #1(C06)
Relé del ventilador del radiador #1(C06)

Fuel pump relay(C08)
Kraftstoff pumpenrelais(C08)
Relais de pompe á carburant(C08)
Relé de la bomba de combustible(C08)

Main relay(C10)
Hauptrelais(C10)
Relais principal(C10)
Relé principal(C10)



8A-4-3
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

RHD

Horn relay(G25)
Hupenrelais(G25)
Relais d´avertisseur sonore(G25)
Relé de la bocina(G25)

P/S control module(G24)
P/S-steuermodur(G24)
Module de commande du P/S(G24)
Mödulo de control de P/S(G24)

TCM(C43, C44) Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Door lock controller(G40)
Steuereinheit für türverriegelung(G40)
Commande de verrouillage des portes(G40)
Controlador de bloqueo de las puertas(G40)

ECM(C41, C42, G02)

Turn signal relay(G42)
Blinkerrelais(G42)
Relas de clignotant(G42)
Relé de la señal
de giro(G42)

Diode #2
Diode #2
Diode #2
Diodo #2

CO adjusting 
resistor(G41)
CO-regellungs 
widerstand(G41)
Résisteur de 
réglage du CO(G41)
Resistencia de 
ajuste de CO(G41)

Rear wiper relay(G45)
Heckscheibenwischerrelais(G45)
Relais d´essuie-glaces arriere(G45)
Rele del limpiador trasero(G45)



8A-4-4
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

LHD

Horn relay(G25)
Hupenrelais(G25)
Relais d´avertisseur sonore(G25)
Relé de la bocina(G25)

P/S control module(G24)
P/S-steuermodur(G24)
Module de commande du P/S(G24)
Módulo de control de P/S(G24)

TCM(C43, C44)Fuse box
Sicherungskasten
Boitiera a fusibles
Caja de fusibles

Door lock controller(G40)
Steuereinheit für türverriegelung(G40)
Commande de verrouillage des portes(G40)
Controlador de bloqueo de las puertas(G40)

Turn signal relay(G42)
Blinkerrelais(G42)
Relas de clignotant(G42)
Relé de la señal
de giro(G42)

ECM(C41, C42, G02)

Rear wiper relay(G45)
Heckscheibenwischerrelais(G45)
Relais d´essuie-glaces arriere(G45)
Rele del limpiador trasero(G45)

CO adjusting 
resistor(G41)
CO-regellungs 
widerstand(G41)
Résisteur de 
réglage du CO(G41)
Resistencia de 
ajuste de CO(G41)

Diode #2
Diode #2
Diode #2
Diodo #2



8A-4-5
Rear
Heckklappe
Porte arriere
Puerta posterior

G sensor(L12)
G-sensor(L12)
DØtecteur G(L12)
Sensor G(L12)

Air bag control module(Q06, L47)
Airbag-steuermodul(Q06, L47)
Module de commande des coussins d·air(Q06, L47)
Modulo de control de colch n de aire(Q06, L47)



8A-4-6
Memo
Notizen
Note
Notas



8A-5-1

A-5
8

Ground (earth) point
Massepunkt
Points de masse
Points de masa
Engine compartment
Motorraum
Compartiment moteur
Compartimento del motor

3 4 5 6 25 1

10 11 12 2 7 8 9



8A-5-2
Instrument panel
Armaturenbrett
Panneau d’instruments
Tablero de instrumentos

13 14

15 16 1723 24

NOTE : The illustration is for RHD. LHD view is symmetrical;
is at the driver side and     is at the passenger side.

REMARQUE : L´illsrtation représente le modèle à conduite à droite. la représentation du modèla à conduite à gauche
est symétriquement opposée;             est sur le côté conducteur et     sur le côté passager.

HINWEIS :  Die Abbidung für die Sicht für Fahrzeug mit Links- und Rechtslenkung ist symmetrisch;
            ist auf der Fahrerseite und     ist auf Beifahrerseite.

NOTA : La ilustracion es para el modelos con dirección a la derecha. La vista para el modelo con
dirección a la izquierda es simétrica;             está en el lado del conductor y      está en el lado del pasajero. 

15 16 17

15 16 17

23

23

23

23

15 16 17

15 16 17

(Type 1 & 2)



8A-5-3
Floor
Borden
Plancher
Piso

22 18 19

2021

(LHD)

(RHD)

23 (Type 3)



8A-5-4
Memo
Notizen
Note
Notas



8A-6-1

A-6
8

Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica

Type 1 & Type 2

E15

C01

211

1

C02

80A 60A 60A

4 1 36

2

LOCK

B1 B2 ACC IG1 IG2 ST

ACC
ON

START
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8A-6-2
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Diagrama de alimentación eléctrica
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8A-6-3
Fuses and the protected parts
Sicherungen und geschützte teile
Fusibles et pièces protégées
Fusibles y partes que protege

The chart below describes what parts each fuse protects.
Die nachstehende tabelle beschreibt, welche teile von der jeweiligen sicherung geschützt werden.
Le tableau ci-dessous décrit les pièces que chaque fusible protège.
El siguiente cuadro describe las partes protegidas por cada fusible.

Fuses in main fuse box
Sicherungen im hauptsicherungskasten
Fusibles placés dans la boîte à fusibles principale
Fusibles de la caja de fusibles principal

USE THE DESIGNATED FUSES ONLY
R

E
LA

Y
1

R
E

LA
Y

2

D
IA

G
R

E
S

DI
O

DE

R
E

LA
Y

3
R

E
LA

Y
4

Fuel pump relay(C08)
Kraftstoff pumpenrelais(C08)
Relais de pompe á carburant(C08)
Relé de la bomba de combustible(C08)

2 3

1
4 5

6 7 8 9 10

Diagnosis connector #1(C05)
Diagnosestecker #1(C05)
Connecteur de diagnostic #1(C05)
Conector de diagnosis #1(C05)

Radiator fan relay #1(C06)
Kühlergebläse-relais #1(C06)
Relais de ventilateur de radiateur #1(C06)
Relé del ventilador del radiador #1(C06)

Main relay(C10)
Hauptrelais(C10)
Relais principal(C10)
Relé principal(C10)

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Protected circuit Schutzschaltung Circuit protege Circuito protegido

80A

Battery Batterie Batterie Batería
Generator Lichtmaschine Generateur Generador
All electric circuit Alle elektrischen

schaltkreise
Tout circuit électrique Todo el circuito eléc-

trico

60A
Ignition switch Zündschalter Contacteur d'allumage Interruptor de encen-

dido

60A
Circuit fuse box Schaltkreis-siche-

rungskasten
Boîte à fusibles de cir-
cuit

Caja de fusibles del
circuito

50A
ABS control module ABS-steuermodul Module de commande

de l'ABS
Módulo de control del
ABS

30A

Radiator fan relay Kühlergebläse-relais Relais de ventilateur
de radiateur

Relé del ventilador del
radiador

ECM

Radiator fan motor Kühlergebläse-motor Moteur de ventilateur
de radiateur

Motor del ventilador
del radiador

15A Head light (R) Scheinwerferlicht (R) Phare (D) Faro (DER.)

15A
Combination meter Kombinationsinstru-

ment
Compteur mixte Medidor de combina-

ción

Head light (L) Scheinwerferlicht (L) Phare (G) Faro (IZQ.)

20A

Fog light relay Nebelleuchten relais Relais d'antibroillard Relé antiniebla
Front fog light (R) Nebelscheinwerfer (R) Anti-brouillard

avant(D)
Luz de neblina delan-
tera (DER.)

Front fog light(L) Vordere nebelleuch-
ten(L)

Feu de d´antibroillard
(G)

Antiniebla frontal
(IZQ.)

Rear fog light switch Schalter für heckne-
belleuchte

Intrrupteur d'anti-
brouillard arriére

Interruptor de la luz
antiniebla trasera

1

2

3

4

5

6

7

8



8A-6-4
Fuse in circuit fuse box
Sicherungen im schaltkreis-sicherungskasten
Fusibles placés dans la boîte à fusibles principale
Fusibles de la caja de fusibles del circuito

20A
A/T relay A/T-relais Relais A/T Relé A/T

TCM

15A

Main relay Hauptrelais Relais principal Relé principal
ECM

ICM
Fuel pump Kraftstoffpumpe Pompe a carburant Bomba de combustible
CKP sensor CKP-sensor Détecteur CKP Sensor de CKP

CMP sensor CMP-sensor Détecteur CMP Sensor de CMP
Injector #1 Einspritzdüse #1 Injecteur #1 Inyector #1
Injector #2 Einspritzdüse #2 Injecteur #2 Inyector #2

Injector #3 Einspritzdüse #3 Injecteur #3 Inyector #3
Injector #4 Einspritzdüse #4 Injecteur #4 Inyector #4
EVAP canister purge
valve

EVAP spülluft ventil Clapet de purge car-
touche d´EVAP

Válvula de purga del
recipiente EVAP

Vehicle speed sensor Fahrzeuggeschwindig-
keit sensor

Capteur de vitesse Sensor de la velocidad
del vehículo

EGR valve EGR-ventil Soupape EGR Valvula EGR

IAC valve IAC-ventil Soupape IAC Valvula IAC

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Protected circuit Schutzschaltung Circuit protege Circuito protegido

9

10

USE THE DESIGNATED
FUSE ONLY

31

34
3332

2322 24 2625 27 2928 30

12 13 181716 2120191514

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

25A HEATER
Blower fan
motor

Heizgebläsemo-
tor

Moteur de venti-
lateur de chauf-
fage

Motor del venti-
lador del cale-
factor

15A REAR DEFG

Rear defogger
switch

Schalter für
heckscheiben-
entfeuchter

Interrupteur de
désembueur
arrière

Nterruptor del
desempañador
trasero

Seat heater
relay

Sitzheizungsre-
lais

Relais de chauf-
fage de siege

Rele de la cale-
faccion del
asiento

Mirror heater
relay

Spiegelbehei-
zungsrelais

Relais de
réchauffeur de
rétroviseur

Relé del calenta-
dor del espejo

12

13



8A-6-5
20A DOOR LOCK
Door lock con-
troller

Steuereinheit für
türverriegelung

Commande de
verrouillage des
portes

Controlador de
bloqueo de las
puertas

10A STOP
Brake light
switch

Bremslicht-
schalter

Interrupteur de
feux stop

Interruptor de la
luz del freno

10A TAIL

Combination
Switch (Lighting
Switch)

Kombinations-
schalter (Licht-
schalter)

Commutateur
Combine (Com-
mutateur De
Feu)

Interruptor De
Combinación
(Interruptor De
Las Luces)

15A RADIO. DOME

ECM
Data link con-
nector

Datenverbin-
dungsstecker

Connecteur de
transmission de
données

Conector de
enlace de datos

Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

Interior light Innenraum-
leuchte

Plafonnier Luz de domo

Interior light
(Rear)

Innenraum-
leuchte (Hinten)

Plafonnir
(Arriere)

Luz de domo
(Trasera)

Radio
Main switch
(Key switch)

Hauptschalter
(Schlüsselschal-
ter)

Commutateur
principal
(Contacteur
d'allumage)

Interruptor prin-
cipal (Interrup-
tor de la llave)

Keyless entry
receiver

Empfänger
schlüssellose
zentralverriege-
lung

Recepteur
d´entree sans
cle

Receptor de
entrada sin llave

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

15A HORN. HAZARD

Horn Hupe Avertisseur Bocina
Combination
switch

Kombinations-
schalter

Commutateur
combine

Interruptor de
combinación

Turn signal relay Blinkerrelais Relais de cligno-
tant

Relé de la señal
de giro

Combination
switch (Turn sig-
nal light)

Kombinations-
schalter (Blink-
leuchte)

Commutateur
combine (Feux
de changement
de direction)

Interruptor de
combinación
(Luz de la señal
de giro)

15A SEAT HEATER

Seat heater
relay

Sitzheizungsre-
lais

Relais de chauf-
fage de siege

Rele de la cale-
faccion del
asiento

Seat heater
switch (Driver
side)

Sitzheizungs-
schalter (Cote
conducteur)

Contacteur de
chauffage du
siege (Fahrer-
seite)

Interruptor del
calefactor del
asiento (Lado
del conductor)

Seat heater
switch (Passen-
ger side)

Sitzheizungs-
schalter (Cote
passager)

Contacteur de
chauffage du
siege (Beifahrer-
seite)

Interruptor del
calefactor del
asiento (Lado
del pasajero)

15A AIRBAG
Air bag control
module

Airbag-steuer-
modul

Module de com-
mande des
coussins d air

Modulo de con-
trol de colchón
de aire

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

16

17

18

19

20

21

22



8A-6-6
15A

IG. METER
(Type 1 & 2)

Generator Lichtmaschine Generateur Generador
IG COIL #1

IG COIL #2
A/T relay A/T-relais Relais A/T Relé A/T
Fuel pump relay Kraftstoffpum-

penrelais
Relais de pompe
à carburant

Relé de la
bomba de com-
bustible

Heated oxygen
sensor #1

Reheizte lamb-
das-onde #1

Capteur d'oxy-
gène chauffé #1

Sensor de oxí-
geno calentado,
HO2S #1

Heated oxygen
sensor #2

Reheizte lamb-
das-onde #2

Capteur d'oxy-
gène chauffé #2

Sensor de oxí-
geno calentado,
HO2S #2

ECM

Warning buzzer
controller

Warnsummer-
steuergerät

Contrôleur
d'avertisseur de
rappel

Controlador del
zumbador de
aviso

P/S controller Servolenkung-
steuereinheit

Commande P/S Controlador de
la servodirec-
ción

ICM
Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

IG
(Type 3)

Generator Lichtmaschine Generateur Generador

IG COIL #1
IG COIL #2
A/T relay A/T-relais Relais A/T Relé A/T

Fuel pump relay Kraftstoffpum-
penrelais

Relais de pompe
à carburant

Relé de la
bomba de com-
bustible

Heated oxygen
sensor #1

Reheizte lamb-
das-onde #1

Capteur d'oxy-
gène chauffé #1

Sensor de oxí-
geno calentado,
HO2S #1

Heated oxygen
sensor #2

Reheizte lamb-
das-onde #2

Capteur d'oxy-
gène chauffé #2

Sensor de oxí-
geno calentado,
HO2S #2

ECM
Warning buzzer
controller

Warnsummer-
steuergerät

Contrôleur
d'avertisseur de
rappel

Controlador del
zumbador de
aviso

P/S controller Servolenkung-
steuereinheit

Commande P/S Controlador de
la servodirec-
ción

ICM

Heated oxygen
sensor #3

Reheizte lamb-
das-onde #3

Capteur d'oxy-
gène chauffé #3

Sensor de oxí-
geno calentado,
HO2S #3

10A
TURN. BACK
(Type 1 & 2)

Hazard switch Warnblinker-
schalter

Commutateur de
feude de tresse

Interruptor de
peligro

Transmission
range sensor

Fahrbereichs-
sensor

Detecteur de
gamme de
transmission

Sensor de posi-
cion de la trans-
mision

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

23

24



8A-6-7
10A

TURN. BACK
(Type 1 & 2)

Back-up light
switch

Rückfahrleuch-
tenschalter

Interrupteur de
feux de marche
arrière

Interruptor de la
luz de marcha
atrás

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

BACK
(Type 3)

Transmission
range sensor

Fahrbereichs-
sensor

Detecteur de
gamme de
transmission

Sensor de posi-
cion de la trans-
mision

Back-up light
switch

Rückfahrleuch-
tenschalter

Interrupteur de
feux de marche
arrière

Interruptor de la
luz de marcha
atrás

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

15A WIPER. WASHER

Combination
switch

Kombinations-
schalter

Commutateur
combine

INterruptor de
combinación

Wiper motor Wischermotor Moteur d'essuie-
glace

Motor del limpia-
parabrisas

Rear wiper &
washer switch

Heckwischer-
und wascher-
schalter

Commutateur
d'essuie-glaceet
lave-glace
arriere

Interruptor del
limpiador y lava-
dor trasero

Rear wiper relay Heckscheiben-
wischerrelais

Relais D´essuie-
glaces Arriere

Rele Del Limpia-
dor Trasero

Rear wiper
motor

Heckscheiben-
wischermotor

Moteur d'essuie-
glace arrière

Motor Del Lim-
piador Trasero

Headlight beam
leveling actua-
tor(L)

Scheinwerfer-
strahl-nivellier-
stellglied(L)

Commande de
reglage du fais-
ceau de
phare(G)

Actuador de
nivelacion del
haz de luz de los
faros(IZQ.)

Headlight beam
leveling actua-
tor(R)

Scheinwerfer-
strahl-nivellier-
stellglied(R)

Commande de
reglage du fais-
ceau de
phare(D)

Actuador de
nivelacion del
haz de luz de los
faros(DER.)

Headlight level-
ing switch

Scheinwerfer-
justierschalter

Commutateur de
reglage de
phare

Interruptor de
nivelación de los
faros

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

10A ABS
ABS control
module

ABS-steuermo-
dul

Module de com-
mande de l'ABS

Módulo de con-
trol del ABS

G sensor G-sensor D Tecteur G Sensor de G

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

24
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26



8A-6-8
10A
METER
(Type 3)

Blower fan and
A/C switch

Gebläse und kli-
maanlagenmo-
tor

Ventilateur souf-
flant et moteur

Motor de A/C y
ventilador sopla-
dor

Combination
meter

Kombinationsin-
strument

Compteur mixte Medidor de com-
binación

Turn signal relay Blinkerrelais Relais de cligno-
tant

Relé de la señal
de giro

Speed warning
controller

Geschwindigkeit
swarnungsregler

Régulateur
d'alarme vitesse

Controlador de
aviso de
velocidad

15A CIGAR

Radio

Cigar lighter Zigarette-nan-
zünder

Allume-cigares Encendedor de
cigarrillos

Mirror switch Spiegelschalter Interrupteur de
rétroviseurs

Interruptor de
los retrovisores

Multi informa-
tion display

Multi-informati-
ons-display

Affichage multi-
informations

Pantalla de
informacion mul-
tiple

30A P/S
P/S controller Servolenkung-

steuereinheit
Commande P/S Controlador de

la servodirec-
ción

30A POWER WINDOW

Power window
main switch

Hauptschalter
für automati-
schen fensterhe-
ber

Interrupteur prin-
cipal de lève-
vitres

Interruptor prin-
cipal de la venta-
nilla automática

Front power win-
dow sub switch

Hilfsschalter für
vorderen elektri-
schen fensterhe-
ber

Commutateur
secondaire de
lève-glace élec-
trique avant

Interruptor
secundario de
las ventanillas
automáticas tra-
seras

No.
Nr.
No.
N.°

Amperage
Amperezahl
Ampérage
Amperaje

Description on the
cover
Beschreibung am
deckel
Description faite sur
le couvercle
Descripción en la
cubierta

Protected cir-
cuit

Schutzschal-
tung

Circuit protege
Circuito prote-

gido

27
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8A-7-1

A-7
8

System circuit diagram
Systemschaltdiagramm
Schéma des circuits électriques
Diagrama del circuito eléctrico
A-1 Cranking system
A-1 Ladesystem
A-1 Système de charge
A-1 Sistema de carga

M/T A/T

P
R
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2

L

OFF ON
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 range sensor
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Starting
motor
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11 C39

9

6

C15

3

20G04
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20G04
C45
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1 2

BLK/RED
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8A-7-2
A-2 Charging system
A-2 Kurbelsystem
A-2 Système de démarrage
A-2 Sistema de arranque

C34 1

C02 1

G04
C45

C36 1 2

1

80A

BLK/WHT

 BLK/WHT

WHT/BLU

BLK/WHT

WHT/BLUBLK

10G22
CH

AR
G

E

5

15A

23

Generator

P

F

0.5µF

E

IC
REGULATOR

B L

IG

Fuse
box

Main
fuse

(Type1 & Type2) (Type3)

IG.METER

 BLK/WHT

WB

C36 2 1

BLK/WHT

 BLK/WHT

WHT/BLU

BLK/WHT

WHT/BLU

10G22

CH
AR

G
E

5

15A

23 Fuse
 boxIG

10A

27
METER

 BLK/WHT  BLU

C53
Weld
splice

#2

A B

B A

A RHD
B LHD
C Except Australian spec
D Australian spec

WB

10G22

C G04
D G03
C C45
D C46

C 8
D 13

C 11
D 1

C 4
D 13

C 15
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8A-7-3
A-3 Immobilier control system (Type 1 & 2 Except Australian spec)
A-3 Kühlsystem (Typ 1 und 2 Ausgenommen spezifikation für Australien)
A-3 Système de refroidissement (Type 1 & 2 Sauf Australie)
A-3 Sistema de refrigeracion (Tipo 1 y 2 Excepto especificaciones para Australia)

Data link connector

9 7 165 4G19

G02

1C45
G04

15A

5 6

BLU

C42 12 5

G06 6 1 1710C41

15A

IG.
METER

15A

RADIO.
DOME

G22 10

G21 3 4

C
H

E
C

K
E

N
G

IN
E

IM
M

O
B

I

Main
relay

4

3

BLK

16G04
C45

Fuse
box

Main
fuse

2310 19

1

C10 2

BLK/YEL

BLK/WHT BLK/WHT

WHT/RED

BRN/WHT BLK/RED

PPL/WHT PNK

13 15 14 53

BLK/ORN

BLK/ORNBLK/ORNBLK BLK/ORN

BLK

BLK/REDBLK/RED

BLK/RED

BLK/RED

BLK/ORN

YEL

BLK/WHT

3

3

BLK/ORN

21

1 3

4

2

ECM

ICM

P

Y

A RHD
B LHD

A 12
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B  12

A  2
B  3

A  1
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A  4
B  1
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8A-7-4
A-3 Immobilier control system (Type 2 Australian spec)
A-3 Kühlsystem (Typ 2 Spezifikation für Australien)
A-3 Système de refroidissement (Type 2 Pour l'Australie)
A-3 Sistema de refrigeracion (Tipo 2 Especificaciones para Australia)

Data link connector

9 7 165 4G19

C41G02

G02

5C46
G03

15A

53 64

BLU

7C42 12 11

G06 9 710C41

15A

IG.
METER

15A

RADIO.
DOME

G22 10

G21 3

C
H

E
C

K
E

N
G

IN
E

Main
relay

4

3

BLK

BLK

14G04
C45

Fuse
box

Main
fuse

2310 19

1

C10 2

BLK/YEL WHT/RED

WHT/RED

BRN/WHT BLK/RED

PPL/WHT

13 15 55

BLK/ORN

BLK/ORNBLK/ORNBLK BLK/ORN

BLK

BLK/REDBLK/RED

BLK/RED

BLK/RED

BLK/ORN

YEL

BLK/WHT

BLK/WHT

3

31 2

BLK/ORN

21

1 3

4

2

ECM

ICM

Y

8G03
C46



8A-7-5
A-3 Immobilier control system (Type 3 Except Australian spec)
A-3 Kühlsystem (Typ 3 Ausgenommen spezifikation für Australien)
A-3 Système de refroidissement (Type 3 Sauf Australie)
A-3 Sistema de refrigeracion (Tipo 3 Excepto especificaciones para Australia)

Data link connector

9 7 165 4G19

G02

7C45
G04

15A

53 64

BLU

7C42 12 5

G06 6 1 12 1710C41

10A
METER

15A

RADIO.
DOME

G22 10

G21 3 4

C
H

E
C

K
E

N
G

IN
E

IM
M

O
B

I

Main
relay

4

3

BLK

12G04
C45

Fuse
box

Main
fuse

27
15A

IG2310 19

1

C10 2

BLK/YEL

BLK/WHT BLK/WHT

WHT/RED

BRN/WHT BLK/RED

PPL/WHT PNK

13 15 14 55

BLK/ORN

BLK/ORNBLK/ORNBLK BLK/ORN

BLK

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/ORN

YEL

BLK/WHT

3

31 2

BLK/ORN

21

1 3

4

2

ECM

ICM

P

Y

AB

B

B

C56

Weld
splice

#4

(IF EQPD)

C55

J/C

B

A

BLK/RED

3

A RHD
B LHD

 BLU

A

10



8A-7-6
A-3 Immobilier control system (Type 3 Australian spec)
A-3 Kühlsystem (Typ 3 Spezifikation für Australien)
A-3 Système de refroidissement (Type 3 Pour l'Australie)
A-3 Sistema de refrigeracion (Tipo 3 Especificaciones para Australia)

Data link connector

9 7 165 4G19

C41 C41G02

G02

5C46
G03

15A

53 64

BLU

7C42 12 11

G06 11 9 710C41

10A
METER

15A

RADIO.
DOME

G22 10

G21 3

C
H

E
C

K
E

N
G

IN
E

Main
relay

4

3

BLK

BLK

14G03
C46

Fuse
box

Main
fuse

27
15A

IG2310 19

1

C10 2

BLK/YEL

BLK/WHT

BLK/WHT

BLK/WHT

BLU

WHT/RED

WHT/RED

BRN/WHT BLK/RED

PPL/WHT

13 15 55

BLK/ORN

BLK/ORNBLK/ORNBLK BLK/ORN

BLK

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/RED

BLK/ORN

YEL

BLK/WHT

3

31 2

BLK/ORN

21

1 3

4

2

ECM

ICM

Y

C56

Weld
splice

#4

C55

J/C

13G03
C46

8G03
C46

Weld
splice

#2

C53



8A-7-7
A-4 Ignition system
A-4 Zündsystem
A-4 Systeme d’allumage
A-4 Sistema de encendido

15A

IG.
METER

Fuse
box

(Type1 & Type2) (Type3)

G04
C45

2

C18 1 3

IG COIL #1 IG COIL #2

2

C19 1 3

BLK/WHT

BLK/WHT

BLK/WHT BLK/WHT

GRN/YEL

BLK

BLK BLK

GRN/WHT

23

3

"A-6""A-6"
GY GW

ECM ECM

B

C53
Weld
splice

#2

A

B

C54
Weld
splice

#3

A

A Type3 (RHD)
B Type1 & Type2 & Type3 (LHD)

C Except Australian spec
D Australian spec

C 4
D 13

15A
IG

Fuse
box

8G04
C45

BLK/WHT

23

DC

13G03
C46



8A-7-8
A-5 Cooling system
A-5 Kühlanlage
A-5 Système de refroidissement
A-5 Sistema de enfriamiento

E06

M

21 3

4

Main
fuse

30A

13E35
G34

9G03
C46

BLU/WHTBLK/RED

BLK/RED

Relay #1

C06 2 3

C03 1

1 4

E07 3 2

1 4

E08 3 2

1 4

C11
E10

BLU BLU/RED

BLU/RED

BLU/BLK BLUPPL/YEL BLK

PPL/YELPPL/YEL PPL/YEL

5

9

"A-5" "A-6"

Relay #2 Relay #3

B

BRBB B

PY

ECM

BLU/RED

ECM

BR
"A-6"

Main relay

C

1C57
E40

A Type 1 & Type 2
B Type 3 (RHD)
C  Type 3 (LHD)
D Except Australian spec
E Australian spec

C53
Weld
splice

#2

B A C

DE

GR

GRN/RED

A 1
B 2



8A-7-9
Memo
Notizen
Note
Notas



8A-7-10
A-6 Engine & A/C control system (Type 1)
A-6 Motor- und klimaanlagen-steuersystem (Typ 1)
A-6 Moteur & systeme de commande du climatiseur (Type 1)
A-6 Sistema de control de motor y A/C (Tipo 1)
(1/4)

C42

C41 G02

1 3

19 10 6 5 18 3

15A15A

IG.
METER

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16 19

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN GRN/WHT

2C45
G04

13E35
G34

1C11
E10

BLK/ORN

4G04
C45

20

GRN/YEL

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

IG COIL
#1

IG COIL
#2 

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

"A-4"

2

BR BB B

GY GW

YR

BR

B

PY

ECM

(I
F

 E
Q

P
D

)



8A-7-11
(2/4)

2319 Fuse box

G02C42 18 1316

1C31

PNK/GRN

C41 8

YEL/GRN PNK/BLUPNK/BLK

11

617

15A 15A

IG.
METER

RADIO.
DOME

WHT/RED BLK/WHT

WHT/RED

17

RED/BLK

116

BRN

8G03
C46

7L07
G37

6G04
C45

9C41 C42 C41

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

PPL/YEL

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

(I
F

 E
Q

P
D

)

5

5

BLK/ORN

BLK/ORN

16G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

TCM

ECM

"G-1"

1014

G08 1

2
ORN

WHT/BLK

EVAP thermistor

R GW B PY RB YR

PG YG PB

Y

B

GW

11

7

7

PB

1

PPL/WHT

PW

A  7
B 12

A B



8A-7-12
(3/4)

23

4

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/BLU

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

8G04
C45

BLK/ORN

15A

IG.
METER

BLK/WHT

BLK/WHT

5G04
C45

C17

C28

1

2

BLU/BLK

BLK/RED

sORN

13 4

C48

C42C41

C32 2 4

1 3

BLK/WHT PNK/BLU

sWHT

BLK/WHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#2

CMP
sensor

IA
T

 s
en

so
r

ECT
sensor

#1 #2 #3 #4

Fuse box

(IF EQPD)

sYEL

sBRN

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

53

53

YBB

YEL/GRN

5G04
C45

YGA

A RHD
B LHD



8A-7-13
(4/4)

5 3

MAP sensor Throttle
position
sensor

(IF EQPD)

(IF EQPD)

CO adjusting resistor

BLK/ORN

C42 C4126 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

G02 C412 7C41 2 9 8 17 C42 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 C415 14 21

C44 C4318 8 8

WHT/BLK

2C42 13

LT BLU

23

20

BLK/WHT PPL

G41 2 1 3

C45
G04

14

PPL

1

C20

2

3

17C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

GRY/REDWHT

ORN

GRY/REDWHT

ORN

(IF EQPD)

CLOSE

OPEN

13 10

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

(IMMOBI)

"C-3""A-1"

"C-1"

TCM

ECM

9

98

8

6

13

4

P

BY P

A RHD
B LHD

A  12
B   8



8A-7-14
A-6 Engine & A/C control system (Type 2)
A-6 Motor- und klimaanlagen-steuersystem (Typ 2)
A-6 Moteur & systeme de commande du climatiseur (Type 2)
A-6 Sistema de control de motor y A/C (Tipo 2)
(1/4)

PPL/YEL

C42 C41

C41

1 3

19 10 6 5 18 9

15A15A

IG.
METER

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

8 14 15

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

3C45
G04

13E35
G34

1C11
E10

BLK/ORN

13G04
C45

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

2

BR BB B

YR

BR

B

PY

(I
F

 E
Q

P
D

)

9G04
C45

ECM



8A-7-15
(2/4)

2319 Fuse box

G0230 1316

1C31

PNK/GRN

C41 8

YEL/GRN PNK/BLUPNK/BLK

117

15A 15A

IG.
METER

RADIO.
DOME

WHT/RED BLK/WHT

BLK/WHTWHT/RED

17

RED/BLKPPL/WHT

916

BRN

7G04
C45

7L07
G37

8G03
C46

8

21C41 C41G02

GRN/WHT

GRN/WHT

GRN/WHT

2G02

RED

GRN/WHT

WHT/RED

Compressor

Brake light switch

Triple cut switch Blower fan
&

A/C switch

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3"

"E-1"

"E-1"

11

C42 19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

TCM

ECM

"G-1"

13G04
C45

5

GW

PG YG

R GW B PW RB

GY GW PB

7

11

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

14G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

1513

Diode #1

"B-3"

PB



8A-7-16
(3/4)

25

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

2

C22

3

1

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

BLK/ORN
11G04

C45
C17

C28

1

2

BLU/BLK

BLK/RED

sORN

C42

C32

sWHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

(IF EQPD)

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

3

3

YG

5



8A-7-17
(4/4)

5 3

MAP sensor Throttle
position
sensor

BLK/ORN

C42 C4126 22

1 3

2

C27

5

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

C4122 20C41 C42 18 28 17 28 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 G02 5 6 15

C44 C4318 8 8

WHT/BLK

2

LT BLU PPL

PPL

1

C20

2

3

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

(IF EQPD)

CLOSE

OPEN

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

"A-1"

"C-1"

TCM

ECM

9

98

8

6

13

4

P

BY

G02 101

G08 1

2

ORN

WHT/BLK

E
V

A
P

 th
er

m
is

to
r



8A-7-18
A-6 Engine & A/C control system (Type 3 · RHD)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · RHD)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · RHD)
A-6 Sistema de control de motor y A/C (Tipo 3 · RHD)
(1/4)

C42 C42

C41 G02

3 1

19 10 6 5 18 3

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/WHT BLK/RED

BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

1C45
G04 13E35

G34

2C11
E10

BLK/ORN

8G04
C45

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

BLK/ORN

BLK

BLK

BLK
Diagnosis connector #1

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

12G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

14

3

2

C55

C53

C54

Weld
splice

#4

Weld
splice

#2

Weld
splice

#3

2

ECM

BR

BR

BB B

YR

19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

GY GW

BLK/RED

PPL/YEL PPL/YEL

B

PY



8A-7-19
(2/4)

2319 Fuse box

G0218 131

1C31

PNK/GRN

C41 16

YEL/GRN PNK/BLUPNK/BLK

17

15A 15A
IG

RADIO.
DOME

WHT/RED

BLK/WHT

BLK/WHT

WHT/RED

17

RED/BLKPPL/WHT

116

BRN

7L07
G37

10G03
C46 3G04

C45

9C41 C42 C41

GRN/WHT

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

C42

C53

TCM

ECM

"G-1"

8G04
C45

Weld
splice

#2

5 15

GW

PG YG

R GW B PW RB YR

PB

7

G02 1014

G08 1

2

ORN

WHT/BLK

E
V

A
P

 th
er

m
is

to
r

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

12G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

PB

6

BLK/WHT

BLK/WHT

11

9C45
G04



8A-7-20
(3/4)

14

C21

1

2 3

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

9

C23 2

1

BLK/RED

BLK/RED

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42 23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

2G04
C45

C17

C42

ORN

ORN

ORN

CKP
sensor

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

BLK/RED BLK/RED BLK/RED

"C-1"

C52

C60

C55

6

13

14

Weld
splice

#4

Weld
splice

#1

J/C

4

12

2

3 ECM

YG

12 13 7

sRED

2 4

1 3

C37 1

C42

sORN

13 4

C59

C41

C32 2 4

1 3

BLK/WHT

PNK/BLU
sWHT

BLK/WHT

RED/BLU

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#3

sYEL

sBRN

25

ORN

C60

J/C

(IF EQPD)

10

ORN

5 15

C42 4

C28

1

2

BLU/BLK

BLK/RED

EVAP
canister
purge
valve



8A-7-21
(4/4)

5

MAP sensor Throttle
position
sensor

(IF EQPD)

BLK

BLK

BLK/ORN

3

C42 C41

C52

26 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK

G02 C41C422 7C41 2 9 8 17 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3

3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 2

PPL

1

C20

2

3

13C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

CLOSE

OPEN

12

E
G

R
 v

al
ve

ISC valve

Starting motor

V
eh

cl
e 

sp
ee

d 
se

ns
or

(IMMOBI)

"C-3""A-1"

"C-1"

C55

6

13

4

C54

Weld
splice

#1

Weld
splice

#3

Weld
splice

#4

9

98

8

ECM

P

BY P

C41 14 21

C44 C438 8

LT BLU

23

20

BLK/WHT PPL

TCM

(IF EQPD)

(IF EQPD)

CO adjusting resistor

C42 13

G41 2 1 3

C45
G04

19

GRY/REDWHT

ORN

GRY/REDWHT

ORN

18 6

(IF EQPD)



8A-7-22
A-6 Engine & A/C control system (Type 3 · LHD)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · LHD)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · LHD)
A-6 Sistema de control de motor y A/C (Tipo 3 · LHD)
(1/4)

C42

C41 G02

1 3

19 10 6 5 18 3

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

28 27 16 19

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/RED BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN GRN/WHT

1C45
G04

13E35
G34

1C57
E40

BLK/ORN

8G04
C45

20

GRN/YEL

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

PPL/YEL

Main
relay

IG COIL
#1

IG COIL
#2 

BLK/ORN BLK

BLK

Diagnosis connector #1

2

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

16G04
C45

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

"A-4"

2

BR BB B

GY GW

YR

BR

B

PY

ECM



8A-7-23
(2/4)

2319 Fuse box

G02C42 18 131

1C31

PNK/GRN

C41 16

YEL/GRN

PNK/GRN YEL/GRN

PNK/BLUPNK/BLK

11

617

15A 15A
IGRADIO.

DOME

WHT/RED BLK/WHT

WHT/RED

17

RED/BLK

116

BRN

10G03
C46

7L07
G37

3G04
C45

9C41 C42 C41

GRN/WHT

GRN/WHT

15 G02

RED

GRN/WHT

GRN/WHT

WHT/RED

Compressor

22

Diode #1Brake light switch

Triple cut switch Blower fan
&

A/C switch

YEL/RED

YEL/RED

(IF EQPD)

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3" "B-3"

(Fuel)

"C-1"

"E-1"

"E-1"

2C57
E40

3

PPL/WHT

14

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

(I
F

 E
Q

P
D

)

7

5

5

BLK/ORN

BLK/ORN

12G04
C45

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

TCM

ECM

"G-1"

1014

G08 1

2
ORN

WHT/BLK

EVAP thermistor

R GW B PW RB YR

PG YG PB

Y

B

GW

11

7

7

PB



8A-7-24
(3/4)

23

25

12 25 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3C37 1

9

C23 2

1

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8 4

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

8G04
C45

BLK/ORN

15A
IG

BLK/WHT

BLK/WHT

2G04
C45

C17

C28

1

2

BLU/BLK

BLK/RED

sORN

13 4

C48

C42C41

C32 2 4

1 3

BLK/WHT PNK/BLU

sWHT

BLK/WHT

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#2

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

Fuse box

(IF EQPD)

(IF EQPD)

sYEL

sBRN

BLK/RED BLK/RED BLK/RED

EVAP
canister
purge
valve

"C-1"

ECM

2

12 13

6

4

53

53

YG



8A-7-25
(4/4)

5 3

MAP sensor Throttle
position
sensor

(IF EQPD)

(IF EQPD)

CO adjusting resistor

BLK/ORN

C42 C4126 22

1 3

2

C27

3

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

BLK BLK

G02 C412 7 12C41 2 9 8 17 C42 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

G02

PNK

C35 2
C50 2 5

1 3
3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 C415 14 21

C44 C4318 8 8

WHT/BLK

2C42 13

LT BLU

23

20

BLK/WHT PPL

G41 2 1 3

C45
G04

19

PPL

1

C20

2

3

13C45
G04

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

GRY/REDWHT

ORN

GRY/REDWHT

ORN

(IF EQPD)

CLOSE

OPEN

18 6

EGR
valve

ISC valve

Starting motor

Vehcle speed sensor

(IMMOBI)

"C-3""A-1"

"C-1"

TCM

(IF EQPD)

ECM

9

98

8

6

13

4

P

BY P



8A-7-26
A-6 Engine & A/C control system (Type 3 · Australian spec)
A-6 Motor- und klimaanlagen-steuersystem (Typ 3 · Spezifikation für Australien)
A-6 Moteur & systeme de commande du climatiseur (Type 3 · Pour l'Australie)
A-6 Sistema de control de motor y A/C (Tipo 3 · Especificaciones para Australia)
(1/4)

PPL/YEL

C42 C41

C41

3 1

19 10 6 5 18 9

15A15A
IG

C08 2 3

1 4

C03

2 3

1

1 4

E07 3 2

1 4

E08 3 2

1 4

C10 C062 4

1 3

8 14 15

C05 6 2 5 4

PNK

BLK/WHT

BLK/WHT

BLK/WHT BLK/RED

BLK/RED

BLU/RED

BLU/RED

BLUPNK

PNK

PNK/BLU PPL/WHT WHT/GRN

3C46
G03

13E35
G34

2C11
E10

BLK/ORN

13G03
C46

BLK/RED

BRN/WHT

BLK/YEL BLK/YEL

BLK/RED

BLK/RED

BLK/RED

BLK/YEL

30A

BLK

BLU

PPL/YEL PPL/YEL

23 10 5

4 3 9

Fuse
box Main fuse

Relay

BLU/WHT

BLU/RED BLU/RED

BLU/REDBLU/BLK

PPL/YEL

GRN/RED

Main
relay

BLK/ORN BLK

BLK

BLK
Diagnosis connector #1

10

10

1

Relay #1 Relay #2 Relay #3

518 20

P

L30 3 1 2

11G38
L28

4L19
L29

3

14G03
C46

BLK BLK

BLK

PNK

PNK

PNK

5

1

BLK/ORN

BLK/ORN

BLK/ORN

13G37
L07

YEL/RED

YEL/RED

YEL/RED

BLK/ORN

and
Gauge

(Fuel)

"C-1"

4

12

11

"A-5""A-5""A-5"

1

14

3

2

C55

C53

C54

Weld
splice

#4

Weld
splice

#2

Weld
splice

#3

2

ECM

BR BB B

YR

BR

B

GR
9G03

C46



8A-7-27
(2/4)

2319 Fuse box

G0230 131

1C31

PNK/GRN

C41 16

YEL/GRN PNK/BLUPNK/BLK

117

15A 15A
IG

RADIO.
DOME

WHT/RED BLK/WHT

BLK/WHT

BLK/WHT

WHT/RED

17

RED/YELPPL/WHT

916

BRN

10G03
C46

7G03
C46

8

21C41 C41G02

GRN/WHT

GRN/WHT

2G02

RED

GRN/WHT

WHT/RED

Compressor

Brake light switch

Triple cut switch Blower fan
&

A/C switch

Transmission
range
sensor (Tacho) (CHECK ENGINE)

"C-1""D-9""G-1" "C-3"

"E-1"

"E-1"

11

C42 19

GRN/WHT

20

GRN/YEL

IG COIL
#1

IG COIL
#2 

"A-4"

C53

TCM

ECM

"G-1"

13G03
C46

Weld
splice

#2

5

GW

PG YG

R GW B PW RY

GY GW PB

7

5

716 4G19

WHT/RED

BLU

BLU

9

YEL

BLK

Data link connector

7

5

5

BLK/ORN

BLK/ORN

14G03
C46

TCM

"G-1"

ICM

"A-3"

P/S
Cont.M

"G-2"

A/B
Cont.M

"G-3"

ABS
Cont.M

"G-4"

Y

B

7

1513

(Lighting switch)

"B-3"

PB



8A-7-28
(3/4)

25 12 13 7 10 14

C21

1

2 3

sRED

ORN

15

2

1

LT GRN/BLK

LT GRN YEL/GRN

YEL/GRN

2 4

1 3

C37 1

9

C23 2

1

BLK/RED

BLK/RED

BLK/RED

BLU/YEL

21

C24 2

1

BLU/WHT

31

C25 2

1

BLU/RED

8

C26 2

1

BLU/ORN

11

1

C22

2

3

RED/YEL

BLK/RED

BLK/RED

C42

C42

23

2

C40

1

3

BLK/ORN BLK/ORN

BLK/RED

YEL/BLK

11G03
C46

C17

sORN

C32

sWHT

ORN

BLK/WHT

RED/BLU

ORN

ORN

CKP
sensor

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r 
#1

CMP
sensor

IAT
sensor

ECT
sensor

#1 #2 #3 #4

2

C58

3

1

RED/YEL

BLK/RED

BLK/ORN

CMP
sensor

BLK/RED BLK/RED BLK/RED

"C-1"

C56 C52

C56

C55

6

13

14

Weld
splice

#4

Weld
splice

#1

J/C

J/C

4

12

2

3

5

ORN

ECM

YG



8A-7-29
(4/4)

5

MAP sensor Throttle
position
sensor

BLK

BLK

BLK/ORN

3

C42

C52

G0226 22

1 3

2

C27

16 141

ORN ORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

G08 1

2

ORN

BLK

C42 C41 C4122 20C42 18 29 17 28 6

PPL

PPLBLK/ORN

BLK/RED BLK/RED

BLK/YEL

C35 2C50 2 5

1 3

3 1 4 6

BLKGRN/RED

1

3 2
C29

GRY/BLU

C42 G02 5 6 15

C44 C4318 8 8

WHT/BLK

2

LT BLU PPL

WHT/BLK GRN/RED PPL

PPL

1

C20

2

3

15C46
G03

WHT/BLK

BLK/RED

GRN/ORN BRN/YEL

WHT/RED

GRY

CLOSE

OPEN

E
G

R
 v

al
ve

ISC valve

Starting motor

V
eh

cl
e 

sp
ee

d 
se

ns
or

E
V

A
P

 th
er

m
is

to
r

"A-1"

"C-1"

TCM

C55

5G04
C45

4 12

4

C28

1

2

BLU/BLK

BLK/RED

EVAP
canister
purge
valve

6

13

4

C54

Weld
splice

#1

Weld
splice

#3

Weld
splice

#4

9

98

8

ECM

P

BY



8A-7-30
B-1 Wind shield wiper and washer
B-1 Heckschweibenwischer und waschanlage
B-1 Essuie-Glace et lave-glace arrière
B-1 Limpiador y lavador trasero

E25

M

2

1

YEL

YEL BLU/WHT

BLU/BLK

BLU/RED

YEL BLU/WHT

BLU/BLK

BLU/RED

YEL

84G34
E35

7 5 6

15A

G28

3

Operate
Stop

H

L

E27 4 3 1 2

Washer switch

Control circuit

12V

Relay

OFF
INT

LO
Hi

B3 +2 +1 AS INT1 INT2

25 WIPER.
WASHER

Fuse box

A 2
B 4

A 5
B 1

A 4
B 2

A 1
B 5

BLU/ORN

BLU/ORN

BLK

10

A 5
B 10

BLK

BLK BLK

13 15

G26

M

switch

A RHD
B LHD



8A-7-31
B-2 Rear wiper and washer
B-2 Heckscheibenentfeuchte
B-2 Désembueur arrière
B-2 Desempañador trasero

M

O06 E2642

4 3

G52 4 1

5 3

L23
O01

6 5

BLU

YEL

YEL

ORNYEL/RED

ORN GRN/YEL

GRN/YEL

YEL

ORN

15A

WIPER.
WASHER

3

M

2

1

5G38
L28

G34
E35

6

14

O01
L23

2

BLK

WASH

IG WA LD

OFF

ON

WASH

G29 1

Fuse box 25

YELYEL

BLK

BLK BLK BLK BLK BLK

10132120 15

switch

Relay

G45 2 3

1 5

BLU

Relay

3

GRN

G34
E35

14

A Type 1 & 2 (RHD)
B Type 1 & 2 (LHD)
C  Type 3

CA B

B C A



8A-7-32
B-3 Rear window defogger
B-3 Heckscheibenentfeuchter
B-3 Désembueur de fenêtre arrière
B-3 Desempañador de la ventanilla trasera

O05O12

11

YEL/BLK RED/YEL

RED/GRN

BLK

BLK/BLU

3L23
O01

19G37
L07

15A

G12 1 2

4 3 6

BLK

RED/YEL

RED/YEL RED/YEL

4G04
C45

G03
C46

5

Fuse box
REAR 
DEFOG

Diode
#1

Not used

13

131422 15

1 3

2

C07

RED/BLK

BLK BLK

BLK

RED/GRN

RED/GRN

RED/GRN

Switch

10

CB

"D-6"

"A-6"

ECM

RY

RB RY

6

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A Type 1 & Type 2
B Type 3 (Except Australian spec)
C Type 3 (Australian spec)

(IF EQPD)

"B-6"

Heater
relay

RED/GRN

RG

RED/YEL

7G04
C45

8

Diode
#1

(RHD) (LHD)

1 3

2

C07

RED/BLK

RED/WHT

A

RB

8

3

RED/GRN



8A-7-33
Memo
Notizen
Note
Notas



8A-7-34
B-4 Power window
B-4 Elektrisch verstellbarer Spiegel
B-4 Rétroviseur électrique
B-4 Espejo eléctrico

G10
J01 1

76 1 4J06
L06

J01
G10

2 5

M

J02

UP

1 2

30A

POWER
WINDOW

J04

UP

LOCK

DOWN

UP DOWN

UP DOWN UP DOWN UP DOWN

WHT/BLU

WHT/BLU

RED GRN BLK

BLK/ORNBLK

RED/WHT GRN/WHT WHT/RED WHT/GRN RED/YEL GRN/YEL

RED/WHT GRN/WHT WHT/RED WHT/GRN RED/YEL WHT/BLU

34
Fuse box A RHD 5DOOR

B LHD 5DOOR
C 3DOOR
D Type 1 & Type 2
E Type 3

A B 8
C 5

A 3
B 1
C 8

A 4
B 2
C 4

D  2
E 16

A 1
B 3
C 2

A 2
B 4
C 1

A B 7
C 3

WINDOW LOCK SWITCH

PASSENGER RIGHT
REAR

LEFT
REAR

AUTO
DOWN

AUTO CIRCUIT

1616

9 10 5 6

(IF EQPD)

Main switch

Front

2

2 3 4 5 6 7

6J01
G10

(LHD) (RHD)



8A-7-35
J10

G01
J07

UP DOWN

J17

L13
J16

UP DOWN

L09
J12

2 5

3 1 4

2 5

5 1 4

3 1 4

1 3 2 5 1 4

2G38
L28

J13

UP DOWN

2 5

3 1 4

M

J08

UP

1 2

M

J15

UP

2 1

M

J19

UP

2 1

WHT/BLU WHT/BLU

WHT/BLU WHT/RED WHT/GRNWHT/BLU RED/WHT GRN/WHT WHT/BLU WHT/RED WHT/GRN

RED/WHT GRN/WHT

RED GRNRED GRN RED GRN

WHT/BLU

(L)(R)

WHT/GRN WHT/BLUWHT/RED RED/YEL

(IF EQPD)

Sub switch

Front

Sub switch (Rear)

Rear (L)Rear (R)

1

2 3 4 5 6 7



8A-7-36
B-5 Power door lock (Radio type)
B-5 Elektrische türverriegelung (Radio-Ausführung)
B-5 Verrouillage centralisé des portes (Type de radio)
B-5 Bloqueo automático de las puertas (Tipo de radio)

7 2

94 10 11 12

6J01
G10

12 2 8

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHTBLK/RED

RED/BLU

WHT/GRN

BLU/YEL

WHT/RED

BLK

BLK/ORN

15A

RADIO.
DOME

M

LOCK

UNLOCKLOCK

5
G01
J07

4 4

M

LOCK

J11 2 1

3

36

M

LOCK

J14
1 2

6
L13
J16

3
L09
J12

M

LOCK

J18
1 2

2 5
L22
O02

M

LOCK

O09
3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN BLK

16 19

GRN

1416

Fuse box

Diode #2

8

13G10
J01

BRN

J05

A  5
B  1

BRN

A  4
B  2

A  1
B  5

A  2
B  3

A  3
B  4

BRN/WHT

5

G31 2

1

YEL/RED

YEL/RED YEL/RED

"D-7"

Controller

Turn signal
relay

"D-8"

"D-8"

Front

Front

Switch

Rear (R) Rear (L) Rearend

G37
L07

YR

YR

BR

BLK

16

BA

6J01
G10

A RHD
B LHD



8A-7-37
B-5 Power door lock (Infrared type) (8 terminal controller)
B-5 Elektrische türverriegelung (Infrarottyp) (8-Klemmen-Controller)
B-5 Verrouillage centralisé des portes (Type infrarouge) (Contrôleur à 8 erminaux)
B-5 Bloqueo automático de las puertas (Tipo infrarrojo) (Controlador de terminal 8)

4

63 7 18

3 4 5

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHT

BLK/RED RED/BLU

WHT/GRN

BLK

M

LOCK

UNLOCK

5
G01
J07

4 4

M

LOCK

J11 3 2

3

36

M

LOCK

J14 2 3

6
L13
J16

3
L09
J12

M

LOCK

J18 2 3

2 5
L22
O02

M

LOCK

O09 3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN

BLK

16

GRN

14 16

Fuse box

Diode #2

G10
J01

J05

1

4 2 3

BRN/WHT

Front

Front
Rear (R) Rear (L) Rearend

Controller

BR

G37
L07

17G37
L07

WHT/RED

15A

RADIO.
DOME

19

4

3L01
K01

1

LT BLU

BLU WHT/RED

WHT/RED

BLK

BLK

K02 2 1

3

Amp

19

Receiver
(IF EQPD)

5

3
L28
G38

LT BLU

"D-7"

8 terminal controller

6J01
G10

BLK/ORN

16

BLK

16

BA

6J01
G10



8A-7-38
B-5 Power door lock (Infrared type) (11 terminal controller)
B-5 Elektrische türverriegelung (Infrarottyp) (11-Klemmen-Controller)
B-5 Verrouillage centralisé des portes (Type infrarouge) (Contrôleur à 11 erminaux)
B-5 Bloqueo automático de las puertas (Tipo infrarrojo) (Controlador de terminal 11)

7

94 10 1112

6J01
G10

12 2 8

G40

9G38
L28

20A

DOOR 
LOCK

BRN/WHT

BLK/RED RED/BLU

WHT/GRN

BLK

BLK

M

LOCK

UNLOCKLOCK

5
G01
J07

4 4

M

LOCK

J11 2 1

3

36

M

LOCK

J14 1 2

6
L13
J16

3
L09
J12

M

LOCK

J18 1 2

2 5
L22
O02

M

LOCK

O09 3 4

RED/BLUGRN

RED/BLUGRN RED/BLUGRN RED/BLUGRN

RED/BLURED/BLURED/BLU

BLK/RED

GRNGRN GRN RED/BLUGRN RED/BLUGRN

BLK

16

GRN

14 16

Fuse box

Diode #2

13G10
J01

J05

1

BRN

2 5 3 4

BRN/WHT

Front

Front

Rear (R) Rear (L) Rearend

Controller

BR

G37
L07

17G37
L07

WHT/RED

15A

RADIO.
DOME

19

4

3L01
K01

1

LT BLU

BLU WHT/RED

WHT/RED

BLK

BLK

K02 2 1

3

Amp

19

Receiver
(IF EQPD)

5

3
L28
G38

LT BLU

"D-7"

Not
used

11 terminal controller



8A-7-39
B-6 Remorte controlled mirror (Type 1 & 2)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 1 & 2)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 1 & 2)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 1 & 2)

RHD

WHT/BLK

LT GRN LT GRN/BLK GRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

812 14 9

G44 5

7

WHT

GRYGRY

GRY

GRY

WHT

GRY

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

2

1

4

3

34 1

Not used Not used Not used Not used



8A-7-40
B-6 Remorte controlled mirror (Type 1 & 2)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 1 & 2)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 1 & 2)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 1 & 2)

LHD

WHT/BLK

LT GRN LT GRN/BLKGRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

812 14 9

G44 5

7

WHT

GRYGRY

GRY

GRY

WHT

GRY

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN/RED

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

1

1

4

3

43 2

Not used Not used Not used Not used



8A-7-41
B-6 Remorte controlled mirror (Type 3)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 3)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 3)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 3)

RHD

WHT/BLK

LT GRN LT GRN/BLK GRY/RED GRY/BLU

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

95 15 10

G44 5

7

WHT

YELGRY

GRY

GRY

WHT

YEL

RED GRY

GRYGRY

RED

J09
56 12 7

J03
56 12 7

BLK

15A
CIGAR31 Fuse box

*1 Unfolded -Middle position
*2 Middle position - Folded

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

14

Switch

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

2

2

1

4

3

34 1



8A-7-42
B-6 Remorte controlled mirror (Type 3)
B-6 Ferngesteuerter spiegel auser beheiztem spiegel (Typ 3)
B-6 Retroviseur telecommande sans rechauffeur de retroviseur (Type 3)
B-6 Espejo de control remoto sin calentador de espejo (Tipo 3)

LHD

YEL/BLK

G53 1

2 5

3

BLK

BLK BLK

RED/GRN

YEL

WHT/BLK

GRY/RED GRY/BLU LT GRN LT GRN/BLK

GRY GRY GRY GRY

9G01
J07

610 12 7 11G10
J01

95 15 10

G44 5

7

GRY

YEL

WHT

YELGRY

GRY

YEL

GRY

WHT

YEL

RED GRY

GRYGRY

RED

J09
56 12 7

43

J03
56 12 7

43

GRY
11J07

G01
8

BLK

YEL
14 4J01

G10

15A

REAR
DEFG

CIGAR31
15A

13 Fuse box

*1 Unfolded -Middle position
*2 Middle position - Folded

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

SETPTC

Folded Unfolded

*1 *2
M

141513

Switch

Heater
relay

Switch

"B-3"
RG

(With mirror heater)

DOWN

L

UP

R

R

LSET

RETRACT

8

2

1

9

4

3

6

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

RED

WHT

1

1

2

3

4

43 2



8A-7-43
B-7 Horn
B-7 Hupe
B-7 Avertisseur
B-7 Bocina

20

8 11

15A

HORN. 
HAZARD

12

GRN/WHT

GRN/BLK

GRN/BLK

G34
E35

G36 1

G25 2 3

1 4

GRN/WHT

BLK

BLK

BLU/YEL

GRN/WHT

BLK

Fuse box

Horn relay

OR

G52 9 6

10 8

Horn relay

Combination switch
(horn)

Horn

2

1

H

E20

A G54
B G28

Combination switch
(horn)

(Without Air-bag)(With Air-bag)

A 1
B 6

A RHD
B LHD



8A-7-44
B-8 Seat heater
B-8 Sitzheizung
B-8 Chauffage de siege
B-8 Calefaccion del asiento

RED/GRN

RED/GRN

RED/BLU RED/BLK

Fuse box

L38 4

L36 2 3

5

1

3 6

L37 4

18 20

L35 2 3

1

BLK RED/BLU RED/BLK

5 3 6

BLK BLK

BLK BLK

BLK BLK

BLK

HiHi Lo
Hi

Lo(N)(N)

HiHi Lo
Hi

Lo(N)(N)

Switch Switch

RED/WHT

L34 2 1

4 3

YEL/BLK

G38
L28

16 10

15A

SEAT 
HEATER

RED/WHT YEL/BLK

21
15A

REAR 
DEFOG

13

Relay



8A-7-45
C-1 Combination meter (Meter and gauge) (Type 1 & 2)
C-1 Kombinationsinstrument (Meter and gauge) (Type 1 & 2)
C-1 Compteur mixte (Meter and gauge) (Type 1 & 2)
C-1 Medidor de combinación (Meter and gauge) (Type 1 & 2)

G50

G21 G21

IL
L

T
A

C
H

O

T
E

M
P

7

5 G22 149 15 11

6

13
F

U
E

L

RED/YEL

13G37
L07

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED5

BRN BRN

BRN

15A

IG.
METER23 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLK

"D-6"

"F-3"

C41 22

YEL/RED

YEL/RED

6G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"
ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

G03
C46

G04
C45

RY

B B YG

P

P

BR

5

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A 16
B 14

A Except Australian spec
B Australian spec

YR

P

17G04
C45

15G04
C45

A

B

G04
C45

A  4
B 16

A  5
B 11

G22 10

BLK/WHT

BLK/WHT

1

(IF EQPD)

BLK/WHT

2

Speed
warming
controller

(IF EQPD)

BLK

21

PPL

2

3

1

14

YEL/BLU

G04
C45

A  5

(RHD)

(LHD)



8A-7-46
C-1 Combination meter (Meter and gauge) (Type 3)
C-1 Kombinationsinstrument (Meter and gauge) (Type 3)
C-1 Compteur mixte (Meter and gauge) (Type 3)
C-1 Medidor de combinación (Meter and gauge) (Type 3)

RHD

G21 G22 G21

IL
L

T
A

C
H

O

T
E

M
P

107

5 G22 149 15 11

6

13

F
U

E
L

RED/YEL

13G37
L07

A G04
B G03
A C45
B C46

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED

BLK/RED

6

5

BRN BRN

BRN

10A

METER27 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLU

BLK

"D-6"

"F-3"

C41 22

YEL/RED

YEL/RED

3G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"

ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

G03
C46

RY

B B

YG

P

P

BR

5

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

A G04
B G03
A C45
B C46

A 2
B 11

A 12
B 14

Weld
splice

#4

C55

A Except Australian spec
B Australian spec

YR

P

13G04
C45

15G03
C46

A

B



8A-7-47
C-1 Combination meter (Meter and gauge) (Type 3)
C-1 Kombinationsinstrument (Meter and gauge) (Type 3)
C-1 Compteur mixte (Meter and gauge) (Type 3)
C-1 Medidor de combinación (Meter and gauge) (Type 3)

LHD

G21 G22 G21

IL
L

T
A

C
H

O

T
E

M
P

107

5 G22 149 15 11

6

13
F

U
E

L

BLK/WHTRED/YEL

1312G04
C45

13G37
L07

2G04
C45

15A

RADIO. 
DOME

BLK/ORN

BLK/ORN

BLK/ORN

YEL/RED

BRN

BLK

YEL/GRN

YEL/GRN

YEL/RED

BLK

BLK/ORN PPL

WHT/RED

2 1L19
L29

L30 1 2

YEL/RED

PPL

BLK/ORN

BLK/ORN

BLK/ORN

BLK/ORN

C20

2

1 3

BLK/RED

6

5

BRN BRN

BRN

10A

METER27 19

13 15 5

Fuse box

Main relay

Fuel
gauge

ECT sensor

SPEED METER & 
ODO METER CIRCUIT

Warning buzzer

Vehicle
speed
sensor

BLK/WHT

BLK

"D-6"

"F-3"

G50 2

3

Speed
warming
controller

(IF EQPD)

1

BLK

2

2

1

PPL

1

C41 22

YEL/RED

YEL/RED

3G04
C45

(IF EQPD)

ECM

ECM

"A-6"

P/S
Cont.M

"G-2"

"A-6"

ECM

"A-6"

TCM

"G-1"

P/S
Cont.M

"G-2"

"A-6"

Mult
information

display
"F-2"

(IF EQPD)

BLK/WHT

G03
C46

RY

B B YG

P

BR

YR

P



8A-7-48
C-2 Combination meter (Indicator lamp)
C-2 Kombinationsinstrument (Indicator)
C-2 Compteur mixte (Indicator)
C-2 Medidor de combinación (Indicator)

B
E

A
M

T
U

R
N

 (
R

)

T
U

R
N

 (
L)

E12

13G21 1

2 12

9

WHT/BLU

WHT/BLUBLU/YELGRN/RED

RED

11E35
G34

15A

1

BLKBLK

BLK

7

13 15

Main fuse

(Dimmer & passing)

"D-1"

Turn signal relay

"D-8"

Combination switch

"D-8"

GR BY

R



8A-7-49
Memo
Notizen
Note
Notas



8A-7-50
C-3 Combination meter (Warning lamp) (Type 1 & 2)
C-3 Kombinationsinstrument (Wrnleuchte) (Typ 1 & 2)
C-3 Compteur mixte (Témoins d´avertissement) (Type 1 & 2)
C-3 Medidor de combinación (Lámpara de advertencia) (Tipo 1 & 2)

O
IL

C
H

A
R

G
E

B
E

LT

3

G22

G22G21

10

4 211 7

1

E
B

D
/B

R
A

K
E

6

RED/BLKWHT/GRN

6G37
L07

2G34
E35

BRN/YEL

BLK/WHT

10

PNK/BLU

BLK

RED/BLU

11G35
E36

BLK BLK

A
B

S

BLK

1

2

E171

2

L17

C30

3G34
E35

10G37
L07

YEL/BLK

BRN/YEL RED/BLU

YEL/BLK

BLK

1L11

5

WHT/BLU

RED/BLKWHT/GRNPNK/BLU WHT/BLU

1

19 13

23

8

BLKBLK

15 11

Fuse box

Oil
pressure
switch

Generator

Seat
belt
switch

Brake
fluid
level
switch

Parking
brake
switch

(IF EQPD)

A
B

S
C

IR
C

U
IT

EBD
CIRCUIT

"A-2"

15A

IG.
METER

ABS
Cont.M

(IF EQPD)

DRL
Option

YEL/BLK

"D-6"

"G-4"

ABS
Cont.M

"G-4"

YB

RB PB WB
A 18
B 6

A 15
B 1

A Except Australian spec
B Australian spec
C RHD
D LHD

G04
C45

G04
C45



8A-7-51
A
IR

B
A

G

E
P

S

2 1G22G21 G20G21

IM
M

O
B

I

4

O
/D

 O
F

F

PNKYEL

YEL/BLK

YEL/REDPPL/WHT BLU/ORN

BLU/ORN

3G39
Q02

G03
C46

2

1

(IF EQPD)

C
H

E
C

K
E

N
G

IN
E

3

ECM
A/B

Cont.M
P/S

Cont.M TCMECM

"A-6" "G-3" "G-2" "A-3" "G-1"

PW YB Y P BO

A 6
B 14

A Except Australian spec
B Australian spec
C RHD
D LHD

G21

PPL/YEL

3

PY

D

C



8A-7-52
C-3 Combination meter (Warning lamp) (Type 3)
C-3 Kombinationsinstrument (Wrnleuchte) (Typ 3)
C-3 Compteur mixte (Témoins d´avertissement) (Type 3)
C-3 Medidor de combinación (Lámpara de advertencia) (Tipo 3)

O
IL

C
H

A
R

G
E

B
E

LT

3

G22

G22

G22G21

10

4 1311 7

1

B
R

A
K

E

6

RED/BLKWHT/GRN

6G37
L07

2G34
E35

BRN/YEL

BLK/WHT

10

PNK/BLU

BLK

RED/BLU

11G35
E36

BLK BLK

A
B

S

BLK

1

2

E171

2

L17

C30

3G34
E35

10G37
L07

YEL/BLK

BRN/YEL RED/BLU

YEL/BLK

BLK/ORN

BLK/ORN

1L11

5

WHT/BLU

RED/BLKWHT/GRNPNK/BLU WHT/BLU

1

19 5

27

8 11

Fuse box

Oil
pressure
switch

Generator

Seat
belt
switch

Brake
fluid
level
switch

Parking
brake
switch

(IF EQPD)

A
B

S
C

IR
C

U
IT

EBD
CIRCUIT

"A-2"

10A

METER

ABS
Cont.M

(IF EQPD)

DRL
Option

YEL/BLK

"D-6"

"G-4"

ABS
Cont.M

"G-4"

YB

RB PB WB

 BLU

D C

A G04
B G03
A C45
B C46

A 14
B 6

A G04
B G03
A C45
B C46

A 11
B 1

A G04
B G03
A C45
B C46

A 12
B 14

10

B

A Except Australian spec
B Australian spec
C RHD
D LHD



8A-7-53
A
IR

B
A

G

E
P

S
2 1G22G21 G20G21

IM
M

O
B

I

4

O
/D

 O
F

F

PNKYEL

YEL/BLK

YEL/REDPPL/WHT BLU/ORN

BLU/ORN

3G39
L41

2

1

(IF EQPD)

C
H

E
C

K
E

N
G

IN
E

3

ECM
A/B

Cont.M
P/S

Cont.M TCMECM

"A-6" "G-3" "G-2" "A-3" "G-1"

PW YB Y P BO

A G03
B G04
A C46
B C45

A 8
B 14

A Except Australian spec
B Australian spec
C RHD
D LHD



8A-7-54
D-1 Headlight system
D-1 Scheinwerferanlage
D-1 Système des phares
D-1 Sistem de los faros

E05 E23

WHT/RED WHT

RED/WHT

RED/WHT RED/WHT

WHT/BLU

WHT/BLU

3

2 1 1 2

3

RED/WHT
RED

WHT/BLU

WHT/BLU

RED

RED

RED/YEL RED/YEL

BLK

RED/YEL

RED/YEL

RED/YEL

2 E12 1

15A 15A 10A

16G34
E35

16G37
L07

G21

B
E

A
M

12

9

RED/YEL

Lighting switch

PASS

LO

Hi

HEAD

TAIL

OFF

G26

10 9

11E35
G34

RED/YEL

BLK BLK

E35
G34

Fuse boxMain fuse TAIL

Dimmer & passing switch

Front position light

License light

A/T shift illumination

Rear combination light

Headlight
(R)

Headlight
(L)

7 6 18
A RHD
B LHD

PNK/BLU

13 15

6L22
O02

A 4
B 1

A 9
B 6

A 6
B 9

A 7
B 8

A 5
B 10

A 8
B 7

RED

RED

"D-5"
"D-6"

"D-3" "D-3"

"D-3"

(IF EQPD)

PB

RY

RY

RY

R



8A-7-55
D-2 Headlight beam leveling system
D-2 Scheinwerfer-nivelliersystem
D-2 Système de réglage des faisceaux de phares
D-2 Sistema de nivelción del haz de luz de los faros

15A

YEL

GRN

GRN

YEL

YEL

GRN

BLK

BLK BLK

switch

25 WIPER.
WASHER

Fuse box

YELYEL

81513

E02 3 E29 3

1 1 2

G34
E35

4

G30

11

E36
G35

5 3

4

8

2
BLK BLK

BLK

Actuator (LH) Actuator (RH)

YEL

R1P0

P1

P2

P3

P4

R2

R3

R4

R5

R6



8A-7-56
D-3 Position, tail and license plate light
D-3 Begrenzungs-,heck-und kennzeichenleuchte
D-3 Feux de gabart,arriére et de plaque d´immatriculation
D-3 Luces de paso,cola y de la matrícula

O07E03 L21 3

5

L27 3

5

16G37
L07

2O01
L23

6L22
O02

16G34
E35

10A

TAIL

OFF

HEAD

G26

2

1 E24

2

1 1

2

Fuse box

Front
position
light

TAIL

License
light
#1

License
light
#2

 (L)
 (L)

(R)
(R)

18

A 6
B 9

A 7
B 8

9 8 11 20 21 18 20

O08 1

2

RED/YEL

WHT

RED/YEL

RED/YEL

RED/YEL

BLK

RED/YEL

RED/YEL RED/YEL

RED/YEL
RED/YEL

BLK

BLK

BLK

BLK

BLK BLKBLK BLK BLK

BLK

BLK

BLK

BLK

RED/YEL

RED/YEL

RED/YEL

BLK Rear combination light

A RHD
B LHD

RY

RY

RY



8A-7-57
D-4 Front fog light
D-4 Vorderer Nebelscheinwerfer
D-4 Lus para neblina delantera
D-4 Antibrouillard avant

E16

G46

E13

PPL/WHT

PPL/WHT

RED/YEL

RED/YEL

LT GRN

LT GRNLT GRN

5 6

4

1

1 2

4

2

3

1

E01E21

BLK

20A

2

1

2

1

GRY

BLK

BLK BLK

15G34
E35

IL
L

BLKBLK

BLK

PUSH
  LOCK

FREE

8

151314710

RED/YEL

(L)(R)

Main fuse

Relay

"D-6"
RY

2

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK



8A-7-58
D-5 Rear fog light
D-5 Hecknevelleuchte
D-5 Antibrouillard arriere
D-5 Luz antiniebla trasera

E13 1

20A

BLKBLK

8

1513

2

1

4

20

1G37
L07

2L25
M01

GRN/BLU

BLK

BLK

F
R

E
E

P
U

S
H

ON Switch

F
R

E
E

P
U

S
H

GRY

PNK/BLU

BLKBLKBLU

BLU

GRY

3E36
G35

4 5

23

6

1

G48

A M02
B M04

BLK

BLK

OFF Switch

HEAD

TAIL

OFF

G26

A 6
B 9

A 7
B 8

A 5
B 10

A 8
B 7

RED/YEL

WHT

10A

TAIL18Fuse boxMain fuse

Lighting switch

RHD
LHD

A
B

PB



8A-7-59
Memo
Notizen
Note
Notas



8A-7-60
D-6 Illumination light (Type 1 & 2)
D-6 Beleuchtungslampe (Typ 1 & 2)
D-6 Dispositif d’éclairage (Type 1 & 2)
D-6 Luz de iluminación (Tipo 1 & 2)

WHT

10A

TAIL

TAIL

OFF

HEAD

G26

RED/YEL

RED/YEL

16G34
E35

RED/YEL

L08 2

5

18
Fuse box

A
/T

 s
hi

ft 
ill

um
in

at
io

n

A 6
B 9

A 7
B 8

Front
position

light

13

BLK

BLK

16G37
L07

6L22
O02

License
light
#1

License
light
#1

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

Rear
combination

light

20L07
G37

RED/YEL

(IF EQPD)

DRL
Option

2

1

G51

YEL/BLK

WHT

Oil
pressure

switch

"C-3"

"D-3" "D-3" "D-3" "D-3"

"B-3"

RED/YELRED/YEL

RED/YEL

G04
C45

Radio

Diode #1

G09 8

YB

RY RY RY RY

RY

RY

RY

1

2

BLK

15 19

BLK

20L07
G37

3

RED/BLU

(I
F

 E
Q

P
D

)

A  B  7
C 10

A RHD
B LHD
C Australian spec



8A-7-61
RED/YEL

13 15

BLK BLK

G12 2

6

BLK

BLK

RED/YEL

G13 5

4

BLK

RED/YEL

G14 4

1

BLK

Blower fan
&

A/C switch

RED/YEL

G21 7

5

BLK

RED/YEL

G46 6

2

BLK

RED/YEL

G48 5

2

BLK

IL
L

Switch Switch

1

2

6 4 1 5

G49 32

4

RED/BLU

RED/BLU RED/BLU RED/BLU RED/BLU

RED/YEL

Illumination controller

BLK

3



8A-7-62
D-6 Illumination light (Type 3)
D-6 Beleuchtungslampe (Typ 3)
D-6 Dispositif d’éclairage (Type 3)
D-6 Luz de iluminación (Tipo 3)

WHT

10A

TAIL

TAIL

OFF

HEAD

G26

RED/YEL

RED/YEL

16G34
E35

RED/YEL

L08 2

5

18
Fuse box

A
/T

 s
hi

ft 
ill

um
in

at
io

n

A 6
B 9

A 7
B 8

Front
position

light

19 24

BLK

BLK BLK

16G37
L07

6L22
O02

License
light
#1

License
light
#1

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

RED/YEL

Rear
combination

light

20L07
G37

RED/YEL

(IF EQPD)

DRL
Option

2

1

G51

YEL/BLK

WHT

Oil
pressure

switch

"C-3"

"D-3" "D-3" "D-3" "D-3"

"B-3"

RED/YELRED/YEL

RED/YEL

7G04
C45

Radio

Diode #1

G09 2

YB

RY RY RY RY RY

11

RY

RY

1

2

A RHD
B LHD
C Australian spec



8A-7-63
RED/YEL

13 15

BLK BLK

G12 2

6

BLK

BLK

RED/YEL

G13 5

4

BLK

RED/YEL

G14 4

1

BLK

Blower fan
&

A/C switch

RED/YEL

G21 7

5

BLK

RED/YEL

G46 6

2

BLK

RED/YEL

G48 5

2

BLK

IL
L

Switch Switch

1

2

6 4 1 5 2

G49 32

4

RED/BLU

RED/BLU RED/BLU RED/BLU RED/BLU RED/BLU

RED/YEL

Illumination controller

(IF EQPD)

BLK



8A-7-64
D-7 Interior light
D-7 Innenbeleuchtung
D-7 Plafonterior
D-7 Luz interior

BLK/YEL

BLK/RED

WHT/RED

WHT/RED

WHT/RED

WHT/RED

BLK/RED BLK/RED

BLK/YELBLK/YEL

L10L14 11

2L02

1

CLOSE OPEN CLOSE
OPEN

L16 1

CLOSE OPENCLOSE OPENCLOSE OPEN

L20 1

DOOR

OFF

ON

1 3

2K03

DOOR

OFF

ON

1 3

2O03

1L01
K01

1L22
O02

17G37
L07

2O01
L23

3O02
L22

9G38
L28

K01
L01 2 4

15A

RADIO.
DOME

BLK/RED BLK/REDBLK/RED

BLK/RED BLK/RED BLK/REDBLK

O09

1

2

BLK/RED

WHT/RED

WHT/RED

BLK/RED

19
Fuse box

BLK

BLKBLK

BLKBLK

20 2119

(5DOOR)

Interior
light

Interior
light

(Rear)

Warning
buzzer

Controller
"B-5"

"F-3"

Diode #2

(R
ea

r 
L)

(R
ea

r 
R

)

(R
ea

re
nd

 d
oo

r)

Door switch Door switch

BR

BY



8A-7-65
D-8 Turn signal and hazard warning light (Type 1 & 2)
D-8 Blinklicht und warnleuchte (Typ 1 & 2)
D-8 Feux clignotants et feux de détresse (Type 1 & 2)
D-8 Luz de la señal de giro y de advertencia de peligro (Tipo 1 & 2)

OFF

ON

R

N

L

E28

BLU/YEL

BLU/YEL

YEL/RED YEL/RED

GRN

G42

G27

GRN/WHT

3

2

E11

G37
L07

12 11G35
E36

13 12

1

2

1

2

1

G13

3

6

2

8 1 7

10A

TURN.
BACK 15A

HORN.
HAZARD

5

L21 6

5

L27
6

5

BLU/YEL

BLK

BLU/YEL

BLK BLK BLKBLKBLKBLK

BLKBLK

4

5

YEL/REDGRN

BLK

BLK

IL
L

24 20

8913 15 18 2011

G49 3

4

RED/BLU

BLK

Turn signal
relay

Illumination
controller

(L)
(R)

(L) (R)

Tail light

Turn signal
light

(L) (R)
Side turn

signal light

Fuse box

"D-6"

Switch

Turn signal switch

Combination switch

"C-2"

RY

E22

GRN/RED

E04

2

1

2

1

BLU/YEL

GRN/RED

GRN/REDGRN/RED

GRN/REDBLU/YEL

BLU/YEL

BLU/YEL

GRN/RED

GRN/RED

GRN/RED

BLK

RED/YEL RED/BLK

RED/BLK GRN/WHT

GRN/WHT

4

A 3
B 4

A 1
B 5

A 2
B 6

A RHD
B LHD



8A-7-66
D-8 Turn signal and hazard warning light (Type 3)
D-8 Blinklicht und warnleuchte (Typ 3)
D-8 Feux clignotants et feux de détresse (Type 3)
D-8 Luz de la señal de giro y de advertencia de peligro (Tipo 3)

E22 E11 E28E04

G37
L07

12 11G35
E36

13 12

1

2

1

2

2

1

2

1 L21 6

5

L27 6

5

3 2 7 6 5 8 4

4 8

7 5

IL
L

G13G27

G42 1

BLKBLK

8 11

GRN/RED

GRN/YEL

RED/YEL

GRN/WHT

GRN/WHTYEL/RED YEL/RED

10A

METER

15A

HORN.
HAZARD

GRN/RED BLU/YEL

BLK

BLU/YEL

GRN/RED BLU/YEL

GRN/RED BLU/YEL

GRN/RED BLU/YEL

BLU/YEL GRN/RED

BLU/YELGRN/RED

BLK BLK

BLK

BLKBLK BLKBLK

BLK

BLK

BLK

BLK

BLU/REDBLK BLK BLK BLK

2720

9 13 1518 20

A RHD
B LHD

Turn signal relay

Combination
switch

Turn signal switch

(L)
(R)

(L) (R)

Tail light

Turn signal
light

(L) (R)
Side turn

signal light

Fuse box

BLU

(L) (R)

"B-5" "D-6"

Switch

Controller

"C-2"

YR RY

BY GR

A 5
B 2

A 1
B 5

A 2
B 6

A 3
B 4

4

(IF EQPD)

G49 3

4

RED/BLU

Ill
um

in
at

io
n

co
nt

ro
lle

r

BLK

(IF EQPD)



8A-7-67
D-9 Brake light
D-9 Bremsleuchte
D-9 Feux stop
D-9 Luz del freno

GRN/WHT

PNK

PNK

GRN/WHT

GRN/WHT

8G37
L07

L21L27
2

5

2

5

10A

STOP

BLK BLK

GRN

1L23
O01

1O04
O10

O11 2

1

2

BLK

GRN

2O01
L23

GRN

2L05
E33 7L07

G37

8
7
10

G03
C46

GRN/WHT

GRN/WHT

BLK BLK BLK BLK

GRN GRN/WHT

18 2020 21

17

GRN/WHT GRN/WHT

 (L) Rear
combination

light

High
mounted

stop
light

 (R)

"G-4"

ABS
Cont.M

"A-6"

ECM

"G-1"

TCM

G

GW GW

BLK

7G03
C46

GRN/WHT
A
B
C

D

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)

L04 3

1

STEP

L04 3

4

STEP

Brake
light

switch

E43 / E38

L04 1

3

RELEASE STEP



8A-7-68
D-10 Back-up light
D-10 Rückfahrleuchte
D-10 Feux de marche arrière
D-10 Luz de marcha atrás

M/T A/T

P
R N D 2

L

7

15G37
L07

C45
G04

BLK

BLKBLK

BLK

RED/BLK

RED/BLU

RED

RED

REDRED

RED RED

10A

L27 1

5

L21 1

5

1

C15

BLK

1

2C51

TURN.
BACK

Back-up
light

switch

Fuse box

Back-up light (L) (R)

24

18 20

Transmission
range
sensor

C 12
D 16

A Type 1 & Type 2
B Type 3
C Except Australian spec
D Australian spec

R

11
G04
C45

RED/BLK

10A
BACK

Fuse box

24

C G04
D G03
C C45
D C46

C 16
D 17

C C45
D C46
C G04
D G03

C 17
D 18

A B

A B



8A-7-69
E-1 Heater and air conditioning
E-1 Heizung und klimaanlage
E-1 Chauffage et climatisation
E-1 Calefactor y acondicionador de aire

17

4 123

2G14 83 4 9 10 5

M

E30 1

2

C45
G04

2G33
E34

25A
HEATER

BLK

BLK

BLK BLK

YEL/GRN

LT GRN

LT GRN

BLK

1E36
G35

E31

10
1

2

REDPNK/BLU
GRN/BLK

GRN/BLK
PNK

PNK

PNK/BLU

PNK/BLU

BLK/RED

BLK/RED

RED

RED

C47
E39

3

2

4

1

PNK/GRN

YEL/GRNPNK/GRN

BLK

A/C SWITCH

Fuse box Fuse box

Heater resistor

Blower fan
motor

3 13 15

BLK

BLKBLK BLK

8 10

10A
METER27 12

Triple
cut
switch

Blower fan & A/C switch

BLU

RED/YEL

E

F
E

FD E

Weld
splice

#3

C56

2C57
E40

3

BLK

3

A B C

"D-6"

"A-6"

ECM

"A-6"

ECM

PG YG

RY

PB

1

(IF EQPD)

G49 3

4

RED/BLU

Illumination
controller

BLK

3

10A
BACK24

RED/BLKD F

E

19
2

15
2

A
C
D
F

Type1 (RHD)
Type1 (LHD)

A
B

C Type 2

Type3 (RHD)
Type3 (LHD)

D
E

F Type3 (Australian spec)

Type1 (LHD)

Type3 (LHD)

A B C D

TURN.
BACK

A B C

2G14

19C45
G04

GRN/WHT
2G14

9E36
G35

GRN/BLK

1

1



8A-7-70
F-1 Radio / ciger lighter
F-1 Radio / Zigarettenanzünder
F-1 Radio / Allume-cigares
F-1 Radio / Encendedor de cigarrillos

"D-6"

"F-2"

Front
speaker

(R)

Front
speaker

(L)

Rear
speaker

(L)

Rear
speaker

(R)

G09

G23 G05

9

12 12

15A
CIGAR

15A

RADIO.
DOME

WHT/RED RED/YELWHT/BLK

WHT/REDWHT/BLK

WHT/BLK

YEL/RED
YEL/BLK

BLU/RED
BLU

K05K07 2 1 2 1

GRY/RED
GRY/BLKLT GRN/BLK

BLKRED RED

GRY/RED

GRY/BLK

LT GRN/RED

LT GRN/RED

LT GRN/BLK

13G38
L28

7

L26
K06

L24
K04

148

A 5DOOR
B 3DOOR
C Type 1 & Type 2
D Type 3

1 2 1 2

Rear
speaker

(L)

Rear
speaker

(R)

L39L40 2 1 2 1

31 19
Fuse box

WHT/BLK

WHT/RED

Antenna

Radio

Multi information display

BLK

A B

BLK

16

GRY/RED
GRY/BLKLT GRN/BLK

LT GRN/RED

WHT/BLK

BLK

G16

G17
1

1

Push Cigar
lighter

14

WBWR

RY

C 10
D 1

C 8
D 2

C 4
D 3

C 11
D 13

C 5
D 4

C 12
D 14

C 1
D 5

C 6
D 15

C 2
D 6

C 7
D 16

D 11



8A-7-71
F-2 Multi information display
F-2 Multi-informations-display
F-2 Affichage multi-informations
F-2 Pantalla de informacion multiple

G15 102 4 1 3

5

15A
CIGAR

15A

RADIO.
DOME

WIPER.
WASHER

31
15A

25 19

14

Fuse box

RED/YELPPL

BLK

PPL

BLK/RED

BLK/RED

1

C20

2

3

Vehicle
speed
sensor

WHT/BLKWHT/REDYEL

WHT/BLK WHT/RED

Radio

Multi information display

Main
relay

"A-6" "D-6"

"F-1"

BR RY

WRWB

Weld
splice

#4

C55

E C45
F C46
E G04
F G03

E 13
F 15

A RHD
B LHD
C Type 1 & Type 2
D Type 3
E Except Australian spec
F Australian spec

A B

P

5

BLK/ORN

C45
G04

17

D C



8A-7-72
F-3 Warning buzzer
F-3 Warnsummer
F-3 Vibreur d'avertissement
F-3 Zumbador de aviso

G31

L14

Warning buzzer controller (in combination meter)

Front door switch

Diode #2

OPEN
CLOSE

G21 G22

8

1

16107

2

2

1

BLK/YEL

BLK/YEL

BLK/YEL

BLK/YEL

BLU/YEL

WHT/RED

BLK/WHTRED/YEL

18G37
L07

10A
METER RADIO.

DOME
15A

BLK

BLK

BLK

27 19

13 15

"D-6"

"D-7"

RY

BY

 BLU

B A

G22 10

A RHD
B LHD
C Type 1 & Type 2
D Type 3

G22 10

BLK/WHT

15A

IG.
METER

23
Fuse box

C D



8A-7-73
Memo
Notizen
Note
Notas



8A-7-74
G-1 A/T control system (Except Australian spec)
G-1 Frontschweibnwischer und waschanlage (Ausgenommen Spezifikation für Australien)
G-1 Essuie-glace et lave-glace de pare-brise (Sauf Australie)
G-1 Limpiador y lavador del parabrisas (Excepto especificaciones para Australia)

RED/BLK

C44

11109321C43

2117 12

4

P
R N D 2

L

C15

Transmission
range sensor

7

2 1 8 3 5

RED/BLK

BLU/WHTGRN/YELGRNGRN/ORNRED

Fuse
box

10A

RADIO.
DOME

15A

G19 7 16 45

Data link connector

G07 1 4

Diagnosis connector #2

BLU/ORN

BLU

BLUBLK

Shift
lock

solenoid

12

45

L08 3

6

O/D
OFF

1

BLK BLK BLK

ORN

ORN RED/YEL

ORN

GRN/YEL

L04

A/T shift
lever

Brake
light

switch

9G37
L07

16

9C46
G03

RED/BLURED/YEL

RED/BLU

C43 4

2

LT GRN/BLK

BLU/ORN LT GRN/BLK

Back-up
light

G04
C45

BLK/ORN

BLK/ORN

BLK

ORN

ORN RED

WHT/RED

19 24

RED

G37
L07

15

RED

RED
C45
G04

17

19 15 51413

"D-10"

"A-6"

TCM

ECM

R

RED

R

B

RY

"A-6"

ECM

1

C46
G03

G04
C45

C46
G03

1G38
L28

"D-6"

5

C31 1

PNK/BLK

PNK/BLK

RED/BLU

A/C compressor

"C-3"

"A-6"

ECM

12V
12V

PB

BO

WHT/RED

TURN.
BACK BACK

BAA Type 1
B Type 3
C Except E43/E38
D E43/E38

A 11
B 16

A  7
B  9 A 6

B 8
A 5
B 7

A 1
B 2

A 12
B 14

C 2
D 1

C 4
D 2



8A-7-75
"C-1"

"A-6"

"D-9"

ECM

"A-6"

ECM

ECM

TCM

9

3 6

23 10 22 3 16

82

14

2613

654

1211

4 C43

C42

GRN/WHT

GRN/WHT

GRY/REDBRN/YEL

BLU/RED

5C43 C44

BRN

G03
C46

7L07
G37

18

5

LT BLU

8

21

PPLWHT/BLK

20

23

BLK/WHT

YEL/BLK

GRN/WHT

GRN/WHTBRN

BRN BRN

RED/BLU

BLK/YEL

GRY/BLU

BRN

15C44

C13

BLK

C12 234185

1 2 3

25

6

24

BRN

7

GRN/WHT

20A

G04
C45

C04 2 4

1 3

BLK/WHT

YEL/GRN

BLK

BLK/WHT

BLK

BLU/ORN

BRN/WHT
BRN/WHT

WHT/BLU

WHT/RED

BLK/YEL

C41

Brake light switch
(IF EQPD)

Main fuse

Shift solenoid

Lock-up
solenoid

AT fuild
temperature
sensor

#5 #2 #1 #4 #3

12V5V 12V 12V12V

5V

Dropping resistor

Automatic transmission

A/T relay

B GW

B GW

C43 6 14

sWHT

sBLK

BLU/YEL
RED/WHT

7 15

C14 4 2 3 1

Output shaft
speed sensor

Input shaft
speed sensor

4A/T speed sensor

13

C54
Weld
splice

#3

C A D

C53
Weld
splice

#2

C DA

2

2

A Type 1
B Type 3
C RHD (Type 3)
D LHD (Type 3)

A 4
B 8

A 4
B 6

A 8
B 10

23

Fuse box

15A
IG

IG.
METER

BA



8A-7-76
G-1 A/T control system (Australian spec)
G-1 Frontschweibnwischer und waschanlage (Spezifikation für Australien)
G-1 Essuie-glace et lave-glace de pare-brise (Pour l'Australie)
G-1 Limpiador y lavador del parabrisas (Especificaciones para Australia)

RED/BLK

C44

11109321C43

2117 12

4

P
R N D 2

L

C15

Transmission
range sensor

7

2 1 8 3 5

RED/BLK

BLU/WHTGRN/YELGRNGRN/ORNRED

TURN.
BACK BACKFuse

box
10A

RADIO.
DOME

15A

G19 7 16 45

Data link connector

G07 1 4

Diagnosis connector #2

BLU/ORN WHT/RED

BLU

BLK

Shift
lock

solenoid

12

45

L08 3

6

O/D
OFF

1

BLK BLK BLK

ORN

ORN RED/YEL

ORN

GRN/YEL

2L04

A/T shift
lever

Brake
light

switch

4

9G37
L07

16

9C46
G03

RED/BLURED/YEL

RED/BLU

C43 4

2

LT GRN/BLK

BLU/ORN LT GRN/BLK

Back-up
light

17G04
C45

BLK/ORN

BLK/ORNBLK

ORN

ORN RED

WHT/RED

19 24

RED

G37
L07

15

RED

RED
C46
G03

16

19 15 513

"D-10"

"A-6"

TCM

ECM

R

RED

R

B

RY

"A-6"

ECM

1

1714C45
G04

13
15C45

G04

1G38
L28

"D-6"

5

C31 1

PNK/BLK

PNK/BLK

RED/BLU

A/C compressor

"C-3""A-6"

ECM

12V
12V

PB BO

BA

BA

A Type 2
B Type 3

17G03
C46

A G04
B G03
A C45
B C46

A 16
B 14



8A-7-77
"C-1"

"A-6"

"D-9"

ECM

"A-6"

ECM

ECM

TCM

23 9

Fuse box

3 6

23 10 22 3 16

82

6

2613

654

1211

4 C43

G02

GRN/WHT

GRY/REDBRN/YEL

BLU/RED

7

5C43 C44

BRN

16
G03
C46

7L07
G37

18

5

LT BLU

8

15

PPLWHT/BLK

GRN/RED PPLWHT/BLK

YEL/BLK

GRN/WHT

GRN/WHT

BRN

BRN BRN

RED/BLU

BLK/YEL

GRY/BLU

BRN

15C44

C13

BLK

C12 234185

1 2 3

25

6

24

BRN

7

GRN/WHT

20A15A
IG

13

C04 2 4

1 3

BLK/WHT

YEL/GRN

BLK

BLK/WHT

BLK

BLU/ORN

BRN/WHT
BRN/WHT

WHT/BLU

WHT/RED

BLK/YEL

Brake light switch

Main fuse

Shift solenoid

Lock-up
solenoid

AT fluid
temperature
sensor

#5 #2 #1 #4 #3

12V5V 12V 12V12V

5V

Dropping resistor

Automatic transmission

A/T relay

B GW

B GW

C43 6 14

sWHT

sBLK

BLU/YEL
RED/WHT

7 15

C14 4 2 3 1

Output shaft
speed sensor

Input shaft
speed sensor

4A/T speed sensor

13

C54
Weld
splice

#3

5G04
C45

4 12

C53
Weld
splice

#2

2

2

A G03
B G04
A C46
B C45

IG.
METER

B

B

A

B

A G04
B G03
A C45
B C46

A Type 2
B Type 3



8A-7-78
G-2 Power steering
G-2 Servolenkung
G-2 Direction assistee
G-2 Servodirección

6

"C-3" "C-1" "A-6"

"C-1"

ECM

"A-6"

ECM

"C-1"

P/S
Cont.M

5

7B4B3B2B1C3C2C1C4C5 4

3 44716

1 8G24

G07G19

BLK/RED BLK/WHT WHT/RED

30A
P/S

15A

IG.
METER 15A

RADIO.
DOME

PPL/WHT

PPL

PPL

BLK

PPL

2

PPL

BRN

BRN

BRNYEL

MAIN SUB

BLKYELWHTBLURED

M
R

L

BLK BLKRED BLK

3

RR
L L

BLKBLK BLK

BLKBLU

BLU

WHT/RED

5

BLK/ORN

BLK/ORN

Fuse box

33 23 19

5 14 13 15 17

Torque sensor

Vehicle speed
sensor

Data link connector Diagnosis
connector

#2Motor & clutch

B1

C1 C2 C3 C4 C5

B2

B3 B4

CONNECTOR BCONNECTOR C

Y B B

P B

P

1

1

B2B1

REDBLK

C
B
A

D

BLKBLK

13 15

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)

A B

IG

C D

A  B  C G04
D G03

A  B  C C45
D C46

A 17
B 15
C 13
D 15

A 16
B 14
C 12
D 14



8A-7-79
G-3 Air-bag control system (Floor harness independent type)
G-3 Airbag-steuersystem (Bodenkabelbaum, unabhängig)
G-3 Système de commande des airbags (Type à faisceau de câbles de plancher indépendant)
G-3 Sistema de control del colchón de aire (Cableado preformado del piso tipo independiente)

Fuse box 2322 19

51423

2

16

Q04

G19 7 4

RED

RED

GRN/ORG GRN/YEL PPL BLK

BLU

BLU

1G39
Q02

3

2

15A

IG.
METER

2

10 9 12 11

BLU/RED YEL/REDGRN/RED GRN

7 8

BLU/ORN BLU/YEL

5 6 15 1417

3Q06

15A
AIRBAG

15A

RADIO.
DOME

G22 10

2

A
IR

 B
A

G

BLK/WHT

YEL/RED
WHT/RED

YEL/BLK

BLK

5

BLK/ORN

BLK/ORN

12Q0712Q0312Q05

12Q01

WHT/RED

C
on

ta
ct

 c
oi

l

BLU

ECM

"A-6"

A/B
Cont.M

Diagnosis
connector

#3

Connection
detection pin

Data link connector

B

A Type 1
B Type 2

G04
C45

A 16
B 14

1

1

YB

12Q08



8A-7-80
G-3 Air-bag control system (Floor harness one piece type)
G-3 Airbag-steuersystem (Bodenkabelbaum, einteilig)
G-3 Système de commande des airbags (Type à faisceau de câbles monobloc)
G-3 Sistema de control del colchón de aire (Cableado preformado del piso tipo enterizo)

Fuse box 2722 19

51423

2

16

L44

G19 7 4

RED

RED

GRN/ORG GRN/YEL PPL BLK

BLU

BLU

1G39
L41

3

2

10A

METER

2

10 9 12 11

BLU/RED YEL/REDGRN/RED GRN

7 8

BLU/ORN BLU/YEL

5 6 15 1417

4L47

15A
AIRBAG

15A

RADIO.
DOME

G22 10

2

A
IR

 B
A

G

BLK/WHT

YEL/RED
WHT/RED

YEL/BLK

BLK

5

BLK/ORN

BLK/ORN

21L4621L4321L45

21L48

WHT/RED

C
on

ta
ct

 c
oi

l

BLU

ECM

"A-6"

A/B
Cont.M

Diagnosis
connector

#3

Connection
detection pin

Data link connector

B

A RHD
B LHD

C Except Australian spec
D Australian spec

1513

C G04
D G03
C C45
D C46

C 12
D 14

D C

1

1

B

G22 10

BLU

A

YB

21L42



8A-7-81
Memo
Notizen
Note
Notas



8A-7-82
G-4 Anti-lock brake system
G-4 Antiblockiersystem
G-4 ASystème d´antiblocage des freins
G-4 Sistema de frenos antienclavamiento

E19

E14

13 25 21118

2L05
E33

12
WHT/BLUGRN/ORN ORN BLK/ORN

ORN BLK/ORN

GRN

23

ORN BLK/ORN
GRN

14

11G35
E36

RED/BLU

RED/BLU

10

2G34
E35

PNK/BLU

PNK/BLU

WHT/BLU

10A
ABS

15A

RADIO.
DOME

1
G34
E35

GRN/ORN WHT/RED WHT/BLU

1

50A

GRN/ORN

GRN/ORN
GRN/ORN

L32 3

ABS HU

IF
R

O
F

R

IF
R

O
F

L

IR
R

O
R

R

IR
F

O
R

F

M

12V

26 19 4

Solenoid
valve relay

Motor relay

12V

12V

5V

Fuse
box

L05
E33

6 5

2 1

3L12
L31

14
G37
L07

(ABS lamp)
"C-3"

(EBD)
"C-3"

ABS
Cont.M

Brake
light

switch
"D-9"

(4WD only)

G sensor

Fuse
box

Main
fuse

RB PB G

2

1



8A-7-83
24 22 12

3 4 19 20 7 615 16E19

E09 2 1 E18 2 1 L15 2 1 L18 2 1

WHT/BLKWHTRED/BLKRED LT GRN/BLKLT GRN/RED

LT GRN/BLKLT GRN/RED

YEL BRN

YEL BRN

PNK

PNKBLKBLK

4L05
E33

10 3 9

46G07

21

BLU

457 16G19

6E36
G35

7

BLU

BLU

BLK

BLK BLK BLK

BLK

BLU

12 13 15 14 5

WHT/RED BLK/ORN

BLK/ORN

5V 5V 5V

12V
12V

5V

Wheel speed sensor
 (FL)

Wheel speed sensor
 (FR)

Wheel speed sensor
 (RL)

Wheel speed sensor
 (RR)

Diagnosis
connector

#2

ABS
Cont.M

"A-6"

ECM

Data link connector

B

2

1

A  B  C G04
D G03

A  B  C C45
D C46

A 16
B 14
C 12
D 14

1513

D B CA

A Type 1
B Type 2
C Type 3 (Except Australian spec)
D Type 3 (Australian spec)



8A-7-84
Memo
Notizen
Note
Notas



8A-8-1

A-8
8

Connector list
Liste der stecker
Liste des blocs raccord de câblage
Lista de conectores

C Connector
C Connecteur
C Stecker
C Aansluiting

C01 C02 C03 C04 C05 C06

C07 C08 C10 C11 (TO E10) C12

Type 1 & 2 Type 3 RHD
C13 C14 C15 C17 C18 C19

C20 C21 C22 C23

Type 1 & 2 Type 3 Type 1 & 2 Type 3

C24 C25 C26 C27 C28 C29

C30 C31 C32 C32 C34 C35

Type 1 & 2 Type 3
C36 C37 C38 C39 C40

Type 1 & 2 Type 3
C41 C42 C43

1 1 1 3
4

1 2
321

654
3
4

1 2

1 2 3

( )
3
4

1 2

3
4

1 2

1 1 2
1 2

5

4

86

3

7

1 2 3

4 5 6

1 2

3 4 6 9

1 2 3 4 5

7 8
1 2 1 2 3 1 2 3

1 2 3 1 2 3
21

3
2 31 1 2 3 1 2

1 2 1 2 1 2 1 2 3 1 2 1 2 3

1 1
1 2

3 4

1 2

3 4
1 1 2 3

1 2 3 1 2 1 1 1 1 2 3

21191817
1312

20
111098

4

22
14

5

23
15
6

24
16
7321

26242322
1514

25
13121110

4

27
16
5

28
17
6

18
29
19

30
20

31
21

7 8 9321 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16



8A-8-2
E Connector
E Connecteur
E Stecker
E Aansluiting

C44 C45 (TO G04)

Type 1 Type 2

C45 (TO G04) C46 (TO G03)

Type 3 Type 1 Type 2
C46 (TO G03) C47 C48 C50 C51

Type 3
C52 C53 C54 C55 C56

C57 (TO E40) C58 C59 C60

1110 1312987654321
1514 1716 1918 2120 2322 24 25 26

201918171615

1413

87

1211

10965

4321 1 2 3 4
5 6 7 8 9 10 11 12

13 14 15 16 17

1110 13129
87654321

1514 1716 1918 20
4
1

5 6 7 8
2 3

9 10111213 1110 13129
87654321

1514 1716 1918 20

1 2 3 4
5 6 7 8 9 10 11 12
13 14 15 16 17

2
1

3
4

1 2

3 4

1 2 3

4 5 6
1 2

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

2 4

9

13 14 15

1

10 11 12

5 6
3

7 8

1 2 3 4 5 6

8 9 10 11 12

7

13 14

(  )

23

1 1 2 3
1 2

3 4

1 2 3 4 5 6

8 9 10 11 12

7

13 14

(  )

E01 E02 E03 E04 E05 E06

E07 E08 E09 E10 (TO C11) E11

Type 1 & 2 Type 3 Type 1 & 2
E11 E12 E13 E14 E15 E16

Type 3

1 2 1 2 3 1 2 1 2
1

2 3
2 1

4 3

1 2
3 4

1 2
3 4

2 1 1 2 1
1

2

1 2 21 1 1 1 2
1 2
3 4



8A-8-3
G Connector
G Connecteur
G Stecker
G Aansluiting

E17 E18 E19 E20 E21

E22 E23 E24 E25 E26 E27

E28 E29 E30 E31 E33 (TO L05)

Type 1 & 2 Type 3
E34 (TO G33) E35 (TO G34) E36 (TO G35) E37 (OPTION) E38 (OPTION) E39

E40 (TO C57)

2

1
2 1

1 2 3 4 5 6 7

8 9 10 11 12 13 14
22 23

24 2515 16 17 18 19 20 21

21 1 2

1 2
1

2 3 1 2
1

2

1

2

1 2
3 4

1

2
1 2 1 2 3

1

2

1 2
3 4

1 2 3 4

5 6 7 8 9 10

124 3

111213141516

5678910

1234

8
3

7 6 5 4
2 1

13121110 9

1 1 2
1

3
4

32

1

G01 (TO J07) G02 G03 (TO C46)

Type 1 Type 2
G03 (TO C46) G04 (TO C45)

Type 3 Type 1 Type 2
G04 (TO C45) G05 G06 G07 G08

Type 3

5 4 3
11 10 9 8

2
12

1
7 6

151413
121110

4

16

5

17

6
7 8 9

321
8
3

7 6 5 4
2 1

13121110 9

8 37
2019

6 5 4 2 1
1817 1312161514 1110 9

4 3
12 11 10 9 8 7 6 5

14 13

2 1

17 16 15
151617181920

1112

78

1314

56910

1234

8
3

7 6 5
4 2 1

17 13
12

16 1514
1110 9

8 7 6 5

20 19 18 17 16 15 14 13 12 11 10 9

4 3 2 1 1

2
21 43 1 2 3

4 5 6
1

2



8A-8-4
G09 G10 (TO J01)

Type 1 & 2 Type 3 Type 1 & 2
G10 (TO J01) G12 G13 G14 G15

Type 3
G16 G17 G19 G20

G21 G22

G23 G24 G25 G26 G27

G28 G29 G30 G31 G32

Type 3 LHD

G33 (TO E34) G34 (TO E35) G35 (TO E36) G36 G37 (TO L07) G38 (TO L28)

G39 (TO Q02) G39 (TO L41) G40 G41 G42

Type 1 & 2 Type 3 Type 1 & 2 Type 3 Type 3
G44 G45 G46 G48 G49 G50

1 2 3 4 5
6 7 8 9 10 11 12

321 1094 5 6 7 8
131211 201914 15 16 17 18

6 4 3 1
14 12 1110 9 7

5 2
13 8

6 5 4 3 2

13 101112

1

16 15 14 9 8 7
1 2
3 4 5 6

1 2 3
84 6 75

1 2 3 4

5 6 7

8 9 10

1 2 3 4

5 6 7 8 9 10

1 1

8 7 6 5 4 3 2 1

910111213141516 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1

2

1 2
843 6 75

1
2

3 4
1098765

4321
1 2 3 4 5 6

1 2 3 4 5 1 2 3 4 5 6
1 2

3 4

1 2
3 4 5 6

21
321

654

431 2
161514131211
1098765
4321

4
1

5 6 7 8
2 3

9 10111213
1

201918171615

1413

87

1211

10965

4321

161514131211
1098765
4321

321 321
1 2 3

84 6 75
1 2 3 4 5
6 7 8 9 10 11 12

1

3
2

1 2 3
84 6 75

1 2 3 4

5 6 7 8 9 10

1
2

3 4 5

1 2
3 4 5 6

1 2
3 4 5 6 1 2 3 4 1 2 3



8A-8-5
J Connector
J Connecteur
J Stecker
J Aansluiting

K Connector
K Connecteur
K Stecker
K Aansluiting

G51 G52 G53 G54

1

2 3
54

1
2

8
109

6
7

1

2

3 54
1

J01 (TO G10) J02 J03

Type 1 & 2 Type 3 Type 1 & 2
J03 J04 J05 J06 (TO L06)

Type 3 5 DOOR 3 DOOR Type 1 & 2 Type 3 5 DOOR

J07 (TO G01) J08 J09 J10

Type 1 & 2 Type 3
J11 J11 J12 (TO L09) J13 J14

Type 1 & 2 Type 3 Type 1 & 2 Type 3

J15 J16 (TO L13) J17 J18 J19

Type 1 & 2 Type 3

1 2 3 4 5 6

121110987 13 14

1 2 3

7 8 9 14 15 16

4 5 6

10 11 12 13 1 2 1
3

4

5
2

6

7

1
3

4

5
2

6

7

1 2 3 4

5 6 7 8 9 10

1 2 3
84 6 75 1 32 4 1 2 3 4 5

321
64 5

1 2 3 4 5

11109876 12 1 2 1
3

4

5
2

6

7

1
3

4

5
2

6

7
1 2 3 4 5

1 32 4 1 2
321
64 5

1 2 3 4 5 1 32 4 1 2

1 2
321
64 5

1 2 3 4 5 1 32 4 1 2 1 2

K01 (TO L01) K02 K03 K04 (TO L24) K05 K06 (TO L26)

1 2
3 4

1 2 3
1

3
2 21

1

2
21



8A-8-6
L Connector
L Connecteur
L Stecker
L Aansluiting

K07

1

2

L01 (TO K01) L02 L04 L05 (TO E33) L06 (TO J06) L07 (TO G37)

L08 L09 (TO J12) L10 L11 L12 (TO L31) L13 (TO J16)

L14 L15 L16 L17 L18 L19 (TO L29)

L20 L21 L22 (TO O02) L23 (TO O01) L24 (TO K04) L25 (TO M01)

L26 (TO K06) L27 L28 (TO G38) L29 (TO L19) L30 L31 (TO L12)

L32 L34 L35 L36 L37 L38

L39 L40 L41 (TO G39) L42 L43 L44

Type 3 Type 3 Type 3 Type 3

L45 L46 L47 L48

Type 3 Type 3 Type 3 Type 3

2 1
4 3

2 1

( )
1 2
3 4

4 3 2 1

10 9 8 7 6 5
123
46 5

151617181920

1112

78

1314

56910

1234

321
64 5

123
46 5 1

1 1 2 3 123
46 5

1 12 1 1 2 3 12 2 1
4 3

1
321
64 5

123

456
123
46 5

12
1 2

3 4

12
321
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M Connector
M Connecteur
M Stecker
M Aansluiting

O Connector
O Connecteur
O Stecker
O Aansluiting

Q Connector
Q Connecteur
Q Stecker
Q Aansluiting

M01 (TO L25) M02 M03 M04 M05

2 1

4 3
1 2 1 2 1 2 1 2

O01 (TO L23) O02 (TO L22) O03 O04 (TO O10) O05 O06

O07 O08 O09 O10 (TO O04) O11 O12

321
64 5

321

654

1

3
2 21 1

1 2
3 4

2
1

2
1 1 2

3 4
12 21 1

Q01 Q02 (TO G39) Q03 Q04 Q05

Type 1 & 2 Type 1 & 2 Type 1 & 2 Type 1 & 2 Type 1 & 2
Q06 Q07 Q08

Type 1 & 2 Type 1 & 2 Type 1 & 2

12 123 12 1 2 12

1 2 3 4

5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20

12 12
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Memo
Notizen
Note
Notas
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A-9
8

Glossary
Fachbegriffe
Glossaire
Glosario

English Deutsch Français Español
A/C amplifier Klimaanlagenverstärker Amplificateur d'A/C Amplificador de A/C
A/C mode actuator Klimaanlage-Betriebsart-Stell-

element
Actuateur de mode A/C Actuador del modo A/C

A/T fluid Automatikgetriebeflüssigkeit Liquide d'A/T Líquido de A/T

A/T mode switch Automatikgetriebe-Betriebsart-
schalter

Contacteur de mode A/T Interruptor del modo A/T

A/T shift illumination Fahrstufenbeleuchtung Eclairage du changement de
vitesses d'A/T

Iluminación de cambio de A/T

A/T shift lock solenoid Automatikgetriebe-Schaltsper-
ren-Magnetventil

Solénoïde de verrouillage du
changement de vitesses d'A/T

Solenoide de bloqueo de cam-
bio de A/T

ABS control actuator ABS-Reglerstellelement Actuateur de commande
d'ABS

Actuador de control de ABS

Actuator Stellelement Actuateur Actuador
Air flow meter Lufimassenmesser Debitmetre d’air Medidor del flujo de aire
Circuit breaker Leistungsschalter Coupe-circuit Disyuntor

Clutch pedal position switch Kupplungspedal-Positions-
schalter

Contacteur de position de
pédale d’embrayage

Interruptor de posición del
pedal embrague

CO adjusting resistor CO-Stellwiderstand Résisteur de réglage du CO Resistor de ajuste de CO
Coil antenna Rahmenantenne Cadre fixe Antena de cuadro
Combination switch Kombischalter Commutateur commodo Interruptor de combinación

Condenser fan Kondensatorgebläse Ventilateur de condensateur Ventilador del condensador
Contact coil Kontaktspule Bobine de contact Bobina de contacto
Cruise actuator Tempomat-Stellantrieb Ensemble d’actionneur de

régulation de vitesse
Conjunto del impulsor de cru-
cero

Data link connector Datenübertragungsanschluß Contacteur de liaison des don-
nées

Conector de enlace de datos

Dual pressure switch Doppeldruckschalter Double pressostat Interruptor de dos presiones

EGR stepper motor EGR-Schrittschaltmotor Moteur pas-à-pas d’EGR Motor paso a paso EGR
EVAP canister purge valve EVAP-Spülluftventil Soupape de purge de cartou-

che d’EVAP
Válvula de purga de cesto de
EVAP

EVAP canister vent valve EVAP-Entlüftungsventil Clapet d’event de cartouche
d’EVAP

Válvula de ventilación del
cesto EVAP

Exhaust gas recirculation Abgasrückführung Re circulation des gaz
d'échappement

Re circulación de los gases de
escape

Forward clutch cylinder revolu-
tion sensor

Vorwärtskupplung-Zylinder-
drehzahlsensor

Capteur de rotation du cylindre
d'embrayage avant

Sensor de rotación del cilindro
del embra

Front clearance light Vordere Begrenzungsleuchte Feu de gabarit avant Luz de despeje
Front combination light Vordere Kombileuchte Feu commodo arriére Luz de combinación delantera

Fuel injection Kraftstoffeinspritzung Injection de carburant Inyección de combustible
Fuel level gauge Kraftstoffstandgeber Jauge de niveau de carburant Indicador de nivel de combus-

tible
G sensor G-Sensor Capteur de G Sensor G
Gas generator Gasgenerator Générateur de gaz Generador de gas

Generator Generator Dynamo Generador
Hazard warning light Warnblinker Feu de détresse Luz de aviso de peligro
Headlight beam leveling actua-
tor

Scheinwerfer-Niveau-Stellele-
ment

Actuateur de réglage des pro-
jecteurs

Actuador de nivelación del haz
de los faros

Headlight leveling motor Scheinwerfer-Niveau-Einstell-
motor

Moteur de réglage des projec-
teurs

Motor de nivelación del haz de
los faros

Heated oxygen sensor Beheizte Lambdasonde Capteur d'oxygène chauffé Sensor de oxígeno calentado

Heater blower motor Heizgebläsemotor Moteur de soufflante de chauf-
fage

Motor del soplador del calefac-
tor

Heater resistor Heizungswiderstand Résisteur de chauffage Resistor del calefactor
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English Deutsch Français Español
High mounted stop light Dritte Bremsleuchte Feu de stop supplémentaire Luz de parada de montaje ele-

vado
Ignition coil Zündspule Bobine d'allumage Bobina de encendido

Ignition timing resister Zündverstellungswiderstand Résisteur de calage d'allu-
mage

Resistor de puesta a punto del
encendido

Ignitor Schaltgerät Allumeur Ignitor
Illumination controller Beleuchtungsregler Régulateur d'éclairage Controlador de iluminación
Input sensor Eingabesensor Capteur d´entree Sensor de entrada

Interior (dome) light Innenbeleuchtung (Dachhim-
melleuchte)

Eclairage intérieur (plafonnier) Luz interior (techo)

Knock sensor Klopfsensor Capteur de cognement Sensor de golpeteo
License plate light Kennzeichenbeleuchtung Éclairage de plaque d'immatri-

culation
Luz de placa de matrícula

Light emitting diode Leuchtdiode Diode à lueurs Diodo emisor de luz
Limit switch Grenzschalter Limiteur Interruptor limitador

Lock up solenoid Überbrückungsmagnetventil Solénoïde de verrouillage Solenoide de bloqueo
Meter illumination control Instrumentenbeleuchtungsre-

gelung
Commande d´éclairage des
Instruments

Control De Iluminación del
Medidor

Mode actuator Fahrstufen-Stellelement Actuateur de mode Actuador de modo
Mode control switch Fahrstufenstellschalter Contacteur de commande de

mode
Interruptor de control de modo

Mode select switch Fahrstufenwählschalter Sélecteur de mode Interruptor selector de modo

Noise suppressor Störschutz Anti-parasites Supresor de ruidos
O/D cut switch O/D-trennschalter Interrupteur O/D Interruptor de corte de O/D
Oil pressure switch Öldruckschalter Pressostat d'huile Interruptor de presión de

aceite
Output diagnosis coupler Ausgangsdiagnosestecker Coupleur de diagnostic de sor-

tie
Acoplador de diagnótico de
salida

Output shaft speed sensor Ausgangswellen-drehzahlsen-
sor

Capteur de vitesse d´arbre de
sortie

Sensor de velocidad del eje de
salida

Parking brake switch Handbremsschalter Contacteur de frein à mainv Interruptor del freno de esta-
cionamiento

Photo diode Photodiode Photo-diode Foto diodo

Photo transistor Phototransistor Photo-transistor Foto transistor
Piezoelectric element Piezoelement Elément piézoélectrique Elemento piezoeléctrico
Position light Positionsleuchte Feu de position Luz de posición

Pressure regulator Druckregler Régulateur de pression Regulador de presión
Pressure switch Druckschalter Contacteur de pression Interruptor de presión
Reed switch Reed-Schalter Contacteur à lame Interruptor de lámina

Reference (zener) diode Bezugsdiode (Zenerdiode) Diode (de Zener) de référence Diodo de referencia (Zener)
Seat belt switch Sicherheitsgurtschalter Contacteur de ceinture de

sécurité
Interruptor del cinturón de
seguridad

Shift illumination Schalt-beleuchtung Témoin de sélection de vitesse Iluminación decambios
Shift lock relay Schaltsperrenrelais Relais de verrouillage de chan-

gement de vitesses
Relé de bloqueo de cambio

Shift lock solenoid Schaltsperrenmagnet Solénoïde de verrouillage de
changement de vitesses

Solenoide de bloqueo de cam-
bio

Side air-bag inflator Seiten-Airbag-Gasgenerator Gonfleur d’airbag latéral Inflador de la bolsa de aire
lateral

Slide switch Schiebeschalter Contacteur de toit ouvrant Interruptor de deslizamiento

Sliding roof Schiebedach Toit ouvrant Techo corredizo
Solenoid valve Magnetventil Electrovanne Válvula de solenoide
Starting motor Starter Moteur de démarrage Motor de arranque

Tail light Heckleuchte Feu arrière Luz de cola
Throttle position sensor Drosselfühler Capteur de position de papillon Sensor de posición de mari-

posa
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English Deutsch Français Español
Tilt switch Neigungsschalter Contacteur de basculage Interruptor de inclinación

Torque sensor Drehmomentsensor Capteur de couple Sensor de torsión
Transmission control module Automatikgetriebe-Steuergerät Module de commande de

transmission
Módulo de control de transmi-
sión

Transmission range switch Fahrbereichsschalter Contacteur de gamme de
transmission

Interruptor del rango de trans-
misión

Triple pressure switch Dreifachdruckschalter Triple pressostat Interruptor de presión triple
Turn signal light Fahrtrichtungsanzeiger Clignotant Luz de señal de dirección

Variable resistance Regelwiderstand Résistance variable Resistencia variable
Vehicle speed sensor Fahrtgeschwindigkeitsfühler Capteur de vitesse du véhicule Sensor de velocidad del vehí-

culo
Warning controller Warnungsregler Régulateur d'alarme Controlador de aviso
With Mit Avec Con

Without Ohne Sans Sin
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IMPORTANT
WARNING/CAUTION/NOTE
Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

The circle with a slash in this manual means “Do not do this” or “Do not let this happen”.

WARNING:
Indicates a potential hazard that could result in death or injury.

CAUTION:
Indicates a potential hazard that could result in vehicle damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

WARNING:
This service manual is intended for authorized Suzuki dealers and qualified service mechanics only.
Inexperienced mechanics or mechanics without the proper tools and equipment may not be able to
properly perform the services described in this manual.
Improper repair may result in injury to the mechanic and may render the vehicle unsafe for the driver
and passengers.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, instrument panel or any other air bag system component (on or
around air bag system components or wiring). Modifications can adversely affect air bag system
performance and lead to injury.

• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking
process), remove the air bag system components beforehand to avoid component damage or unin-
tended activation.



FOREWORD
This manual contains procedures for diagnosis, maintenance, adjustments, minor service operations,
replacement of components (Service) and for disassembly and assembly of major components (Unit Repair-
Overhaul).

Applicable model: RM413

The contents are classified into sections each of which is given a section number as indicated in the Table of
Contents on following page. And on the first page of each individual section is an index of that section.
This manual should be kept in a handy place for ready reference of the service work.
Strict observance of the so specified items will enable one to obtain the full performance of the vehicle.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools
and service materials (lubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product
information available at the time of publication approval. And used as the main subject of description is the
vehicle of standard specifications among others. 
Therefore, note that illustrations may differ from the vehicle being actually serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUAL:

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2003

Manual Name Manual No.
IGNIS (RM413/415/413D) Wiring Diagram Manual 99512U86G20-669





6
A1
B
C
E1
F1

G

H

K

A1

C1

D
7F

8
A
B
C
D
G

9

10
0B
TABLE OF CONTENTS

GENERAL INFORMATION ENGINE 0A
GENERAL INFORMATION 0A ENGINE GENERAL INFORMATION 

AND DIAGNOSIS
6

0B 6
MAINTENANCE AND LUBRICATION 0B 6
HEATING AND AIR CONDITIONING ENGINE MECHANICAL (M13 ENGINE) 6A1 1A 6
HEATER AND VENTILATION 1A ENGINE COOLING 6B 1B 6
AIR CONDITIONING (OPTIONAL) 1B ENGINE FUEL 6C 6
STEERING, SUSPENSION, WHEELS AND 
TIRES

ENGINE AND EMISSION CONTROL 
SYSTEM

6E1 3 6

IGNITION SYSTEM (ELECTRONIC 
IGNITION SYSTEM) 6F1

3A 6
STEERING, SUSPENSION, WHEELS 
AND TIRES

3 3B 6

FRONT WHEEL ALIGNMENT 3A CRANKING SYSTEM 6G 3B1
MANUAL RACK AND PINION 3B CHARGING SYSTEM 6H 3C 7
ELECTRICAL POWER STEERING (P/S) 
SYSTEM

3B1
EXHAUST SYSTEM

6K 3D 7

STEERING WHEEL AND COLUMN 3C TRANSMISSION, CLUTCH AND 
DIFFERENTIAL

3E 7
FRONT SUSPENSION 3D 3F
REAR SUSPENSION 3E MANUAL TRANSAXLE 7A1
WHEELS AND TIRES 3F CLUTCH 7C1 4A
DRIVE SHAFT AND PROPELLER SHAFT TRANSFER 7D 4B 8
FRONT DRIVE SHAFT 4A REAR DIFFERENTIAL 7F 8
PROPELLER SHAFTS 4B ELECTRICAL SYSTEM 5 8
BRAKE SYSTEM BODY ELECTRICAL SYSTEM 8 5A 8
BRAKES 5 Wiring Diagram 8A 5B 8
BRAKES PIPE / HOSE / MASTER CYL-
INDER

5A
LIGHTING SYSTEM

8B 5C

FRONT BRAKE
5B

INSTRUMENTATION/DRIVER INFOR-
MATION

8C 5E

PARKING AND REAR BRAKE
5C

WINDOWS, MIRRORS, SECURITY AND 
LOCKS

8D

ANTILOCK BRAKE SYSTEM (ABS) 5E IMMOBILIZER CONTROL SYSTEM 8G
BODY SERVICE 9 1
RESTRAINT SYSTEM
RESTRAINT SYSTEM 10
AIR BAG SYSTEM 10B

NOTE:
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SECTION 0A

GENERAL INFORMATION
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0A-2 GENERAL INFORMATION
How to Use This Manual
1) There is a “TABLE OF CONTENTS” on the third page of this manual, whereby you can easily find the sec-

tion that offers the information you need. Also, there is a “Contents” on the first page of each section, where
the main items in that section are listed.

2) Each section of this manual has its own pagination. It is indicated at the top of each page along with the Sec-
tion name.

3) The special tool usage and torque specification are given as shown in the figure.

4) A number of abbreviations and symbols are used in the text. For their full explanations, refer to “Abbrevia-
tions and Symbols May be Used in This Manual” in this section.

5) The SI, metric and foot-pound systems are used as units in this manual.
6) “Diagnosis” are included in each section as necessary.
7) At the end of each section, there are descriptions of “Special Tool”, “Required Service Material” and “Tight-

ening Torque Specification” that should be used for the servicing work described in that section.
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Precautions
Precaution for Vehicles Equipped with a Sup-
plemental Restraint (Air Bag) System

Diagnosis
• When troubleshooting air bag system, be sure to follow

“Diagnosis” in Section 10B. Bypassing these procedures
may result in extended diagnostic time, incorrect diagnosis,
and incorrect parts replacement.

• Never use electrical test equipment other than that specified
in this manual.

WARNING:
• The configuration of air bag system parts are as shown

in the figure. When it is necessary to service (remove,
reinstall and inspect) these parts, be sure to follow
procedures described in Section 10B. Failure to follow
proper procedures could result in possible air bag sys-
tem activation, personal injury, damage to parts or air
bag system being unable to activate when necessary.

• If the air bag system and another vehicle system both
need repair, SUZUKI recommends that the air bag sys-
tem be repaired first, to help avoid unintended air bag
system activation.

• Do not modify the steering wheel, dashboard, or any
other air bag system components. Modifications can
adversely affect air bag system performance and lead
to injury.

• If the vehicle will be exposed to temperatures over
93°C (200°F) (for example, during a paint baking pro-
cess), remove the air bag system components before-
hand to avoid component damage or unintended air
bag system activation.

1. Air bag wire harness (in floor harness) 5. Contact coil 

2. Passenger air bag (inflator) module 6. Driver air bag (inflator) module

3. SDM 7. Side air bag (inflator) module 
(if equipped)

4. Seat belt pretensioner 8. Side sensor (if equipped)

7

487

4

3

6

25

1

8

WARNING:
Never attempt to measure the resistance of the air bag
(inflator) modules (driver, passenger and side) and seat
belt pretensioners (driver and passenger). It is very dan-
gerous as the electric current from the tester may deploy
the air bag or activate the pretensioner.
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Servicing and handling

WARNING:
Many of service procedures require disconnection of
“AIR BAG” fuse and all air bag (inflator) module(s) from
initiator circuit to avoid an accidental deployment.
Driver, Passenger and side Air Bag (Inflator) Modules
• For handling and storage of a live air bag (inflator)

module, select a place where the ambient temperature
below 65 °C (150 °F), without high humidity and away
from electric noise.

• When carrying a live air bag (inflator) module, make
sure the bag opening is pointed away from you. In
case of an accidental deployment, the bag will then
deploy with minimal chance of injury. Never carry the
air bag (inflator) module by the wires or connector on
the underside of the module. When placing a live air
bag (inflator) module on a bench or other surface,
always face the bag up, away from the surface. As the
live passenger air bag (inflator) module must be placed
with its bag (trim cover) facing up, place it on the work-
bench with a slit (1) or use the workbench vise (2) to
hold it securely at its lower mounting bracket (3). The
front seat back with the live air bag (inflator) module
must be placed with its frontal seat cover facing up. It
is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules. This is nec-
essary so that a free space is provided to allow the air
bag to expand in the unlikely event of accidental
deployment. Otherwise, personal injury may result.

• Never dispose of live (undeployed) air bag (inflator)
modules (driver, passenger and side). If disposal is
necessary, be sure to deploy them according to
deployment procedures described in Section 10B
before disposal.

• The air bag (inflator) module immediately after deploy-
ment is very hot. Wait for at least half an hour to cool it
off before proceeding the work.

• After an air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction. As with many service
procedures, gloves and safety glasses should be
worn.

[A] : Always carry air bag (inflator) module with trim cover (air bag opening) away from 
body.

[B] : Always place air bag (inflator) module on workbench with trim cover (air bag open-
ing) up, away from loose objects.

[C] : Always place with its frontal seat cover facing up, away from loose objects.

[A]�

[B]�

[C]�
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• Even when the accident was light enough not to cause air bags to activate, be sure to inspect sys-
tem parts and other related parts according to instructions under “Repairs and Inspections
Required after an Accident” in Section 10B.

• When servicing parts other than air bag system, if shocks may be applied to air bag system compo-
nent parts, remove those parts beforehand.

• When handling the air bag (inflator) modules (driver, passenger and side), seat belt pretensioners
(driver and passenger), side sensors or SDM, be careful not to drop it or apply an impact to it. If an
excessive impact was applied, never attempt disassembly or repair but replace it with a new one.

• When grease, cleaning agent, oil, water, etc. has got onto air bag (inflator) modules (driver, passen-
ger and side) or seat belt pretensioners (drive and passenger), wipe off immediately with a dry cloth.

• Air bag wire harness is included in floor and instrument panel wire harnesses. Air bag wire harness
branched off from floor and instrument panel wire harnesses can be identified easily as it is covered
with a yellow protection tube and it has yellow connectors. Be very careful when handling it.

• When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

• Do not apply power to the air bag system unless all components are connected or a diagnostic chart
requests it, as this will set a diagnostic trouble code.

• Never use air bag system component parts from another vehicle.
• When using electric welding, be sure to disconnect all air bag (inflator) module connectors and pre-

tensioner connectors from air bag wire harness respectively.
• Never expose air bag system component parts directly to hot air (drying or baking the vehicle after

painting) or flames.

WARNING:
SDM
• For handling and storage of a SDM, select a place where the ambient temperature below 65°C

(150°F), without high humidity and away from electric noise.
• During service procedures, be very careful when handling a Sensing and Diagnostic Module (SDM).

Never strike or jar the SDM.
• Never power up the air bag system when the SDM is not rigidly attached to the vehicle. All SDM and

mounting bracket fasteners must be carefully torqued and the arrow must be pointing toward the
front of the vehicle to ensure proper operation of the air bag system.
The SDM could be activated when powered while not rigidly attached to the vehicle which could
cause deployment and result in personal injury.

WARNING:
Driver and Passenger Seat Belt Pretensioners (If equipped)
• For handling and storage of a live seat belt pretensioner, select a place where the ambient tempera-

ture below 65°C (150°F), without high humidity and away from electric noise.
• Never carry seat belt pretensioner by wire or connector of pretensioner. When placing a live seat

belt pretensioner on the workbench or some place like that, never put something on seat belt pre-
tensioner. Otherwise, personal injury may result.

• Never dispose of live (inactivated) seat belt pretensioners (drive and passenger). If disposal is nec-
essary, be sure to activate them according to activation procedures described in Section 10B
before disposal.

• The seat belt pretensioner immediately after activation is very hot. Wait for at least half an hour to
cool it off before proceeding the work.

• With many service procedures, gloves and safety glasses should be worn to prevent any possible
irritation of the skin or eyes.
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• WARNING / CAUTION labels are attached on each part of air bag system components. Be sure to fol-
low the instructions.

• After vehicle is completely repaired, perform “Air Bag Diagnostic System Check” in Section 10B.

General Precautions
The WARNING and CAUTION below describe some general precautions that you should observe when servic-
ing a vehicle. These general precautions apply to many of the service procedures described in this manual, and
they will not necessarily be repeated with each procedure to which they apply.

• Before starting any service work, cover fenders, seats
and any other parts that are likely to get scratched or
stained during servicing. Also, be aware that what you
wear (e.g, buttons) may cause damage to the vehicle’s
finish.

• When performing service to electrical parts that does
not require use of battery power, disconnect the nega-
tive cable of the battery.

WARNING:
• Whenever raising a vehicle for service, be sure to follow the instructions under “Vehicle Lifting

Points” in this section.
• When it is necessary to do service work with the engine running, make sure that the parking brake

is set fully and the transmission is in Neutral (for manual transmission vehicles) or Park (for auto-
matic transmission vehicles), Keep hands, hair, clothing, tools, etc. away from the fan and belts
when the engine is running.

• When it is necessary to run the engine indoors, make sure that the exhaust gas is forced outdoors.
• Do not perform service work in areas where combustible materials can come in contact with a hot

exhaust system. When working with toxic or flammable materials (such as gasoline and refriger-
ant), make sure that the area you work in is well-ventilated.

• To avoid getting burned, keep away from hot metal parts such as the radiator, exhaust manifold, tail
pipe, muffler, etc.

• New and used engine oil can be hazardous. Children and pets may be harmed by swallowing new or
used oil. Keep new and used oil and used engine oil filters away from children and pets. 
Continuous contact with used engine oil has been found to cause [skin] cancer in laboratory ani-
mals. Brief contact with used oil may irritate skin. To minimize your exposure to used engine oil,
wear a long-sleeve shirt and moisture-proof gloves (such as dish washing gloves) when changing
engine oil. If engine oil contacts your skin, wash thoroughly with soap and water. Launder any
clothing or rags if wet with oil, recycle or properly dispose of used oil and filters.

• Make sure the bonnet is fully closed and latched before driving. If it is not, it can fly up unexpect-
edly during driving, obstructing your view and resulting in an accident.
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• When removing the battery, be sure to disconnect the
negative cable first and then the positive cable. When
reconnecting the battery, connect the positive cable first
and then the negative cable, and replace the terminal
cover.

• When removing parts that are to be reused, be sure to
keep them arranged in an orderly manner so that they
may be reinstalled in the proper order and position.

• Whenever you use oil seals, gaskets, packing, O-rings,
locking washers, split pins, self-locking nuts, and cer-
tain other parts as specified, be sure to use new ones.
Also, before installing new gaskets, packing, etc., be
sure to remove any residual material from the mating
surfaces.

• Make sure that all parts used in reassembly are perfectly
clean.
When use of a certain type of lubricant, bond or sealant
is specified, be sure to use the specified type.

“A”: Sealant 99000-31250

• Be sure to use special tools when instructed.

Special tool
(A) : 09917-98221
(B) : 09916-58210
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• When disconnecting vacuum hoses, attach a tag
describing the correct installation positions so that the
hoses can be reinstalled correctly.

• After servicing fuel, oil, coolant, vacuum, exhaust or
brake systems, check all lines related to the system for
leaks.

• For vehicles equipped with fuel injection systems, never
disconnect the fuel line between the fuel pump and
injector without first releasing the fuel pressure, or fuel
can be sprayed out under pressure.

• When performing a work that produces a heat exceeding
80°C (176°F) in the vicinity of the electrical parts, remove
the heat sensitive electrical part(s) beforehand.

• Use care not to expose connectors and electrical parts
to water which will be a cause of a trouble.

• Always be careful not to handle electrical parts (com-
puter, relay, etc.) in a rough manner or drop them.
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Precaution for Wheel (with Tire) Removal
Each wheel of this vehicle is installed using wheel bolts. When removing any of these wheels, never
remove all wheel bolts at the same time. Leave at least 1 bolt for each wheel as it is to prevent wheel
from dropping. When removing this remaining 1 bolt, hold wheel and tire so as not to allow them to
come off.

Precautions for Catalytic Converter
For vehicles equipped with a catalytic converter, use only unleaded gasoline and be careful not to let a
large amount of unburned gasoline enter the converter or it can be damaged.

• Conduct a spark jump test only when necessary, make it as short as possible, and do not open the
throttle.

• Conduct engine compression checks within the shortest possible time.
• Avoid situations which can result in engine misfire (e.g. starting the engine when the fuel tank is

nearly empty.)

Precaution for Installing Mobile Communication Equipment
When installing mobile communication equipment such as CB (Citizens-Band) -radio or cellular-tele-
phone, be sure to observe the following precautions.
Failure to follow cautions may adversely affect electronic control system.

• Keep the antenna as far away as possible from the vehicle’s electronic control unit.
• Keep the antenna feeder more than 20 cm (7.9 in) away from electronic control unit and its wire har-

nesses.
• Do not run the antenna feeder parallel with other wire harnesses.
• Confirm that the antenna and feeder are correctly adjusted.

Precaution in Servicing Full-Time 4WD Vehicle
This full-time 4WD vehicle can not be converted to 2WD manually.
Observe the following caution in servicing. Otherwise, front wheels drive rear wheels or vise-versa and
vehicle accidents, drivetrain damage and personal injury may result.

• Never perform any of the following types of service
work.
[A]: Testing with 2-wheel chassis dynamometer, speed-
ometer tester or brake tester.
[B]: Driving front wheels, which are jacked up.
[C]: Towing under the condition where either front or
rear wheels can not rotate.

• When testing with 2-wheel chassis dynamometer,
speedometer tester or brake tester, be sure to make the
vehicle as front wheel drive by removing propeller shaft.
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• When using On-vehicle type wheel balancing equipment
(1), be sure to jack up all four wheels, off the ground
completely and support vehicle with safety stands (2).
Be careful of the other wheels, which will rotate at the
same time.

• This vehicle should be towed under one of the following
conditions :

– With all wheels on a flatbed truck.
– With front or rear wheels lifted and a dolly under the

other wheels.

Precautions for Electrical Circuit Service

• When replacing a fuse, make sure to use a fuse of the
specified capacity. Use of a fuse with a larger capacity
will cause a damage to the electrical parts and a fire.

• When disconnecting and connecting coupler, make sure
to turn ignition switch OFF, or electronic parts may get
damaged.

• When disconnecting connectors, never pull the wiring
harness. Unlock the connector lock first and then pull
them apart by holding connectors themselves.
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• When connecting connectors, also hold connectors and
put them together until they lock securely (a click is
heard).

• When installing the wiring harness, fix it with clamps so
that no slack is left.

• When installing vehicle parts, be careful so that the wir-
ing harness is not interfered with or caught by any other
part.

• To avoid damage to the harness, protect its part which
may contact against a part forming a sharp angle by
winding tape or the like around it.

• Be careful not to touch the electrical terminals of parts
which use microcomputers (e.g. electronic control unit
like as ECM, PCM, P/S controller, etc.). The static elec-
tricity from your body can damage these parts.

• Never connect any tester (voltmeter, ohmmeter, or what-
ever) to electronic control unit when its coupler is dis-
connected. Attempt to do it may cause damage to it.
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• Never connect an ohmmeter to electronic control unit
with its coupler connected to it. Attempt to do it may
cause damage to electronic control unit and sensors.

• Be sure to use a specified voltmeter/ohmmeter. Other-
wise, accurate measurements may not be obtained or
personal injury may result. If not specified, use a volt-
meter with high impedance (MΩ / V minimum) or a digital
type voltmeter.

• When taking measurements at electrical connectors
using a tester probe, be sure to insert the probe (2) from
the wire harness side (backside) of the connector (1).

• When connecting meter probe (2) from terminal side of
coupler (1) because it can’t be connected from harness
side, use extra care not to bend male terminal of coupler
of force its female terminal open for connection.
In case of such coupler as shown connect probe as
shown to avoid opening female terminal.
Never connect probe where male terminal is supposed
to fit.

• When checking connection of terminals, check its male
half for bend and female half for excessive opening and
both for locking (looseness), corrosion, dust, etc.

• Before measuring voltage at each terminal, check to
make sure that battery voltage is 11 V or higher. Such
terminal voltage check at low battery voltage will lead to
erroneous diagnosis.
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Electrical Circuit Inspection Procedure
While there are various electrical circuit inspection methods,
described here is a general method to check its open and short
circuit by using an ohmmeter and a voltmeter.

Open circuit check
Possible causes for the open circuit are as follows. As the cause
is in the connector or terminal in many cases, they need to be
checked particularly carefully.

• Loose connection of connector
• Poor contact of terminal (due to dirt, corrosion or rust on it,

poor contact tension, entry of foreign object etc.)
• Wire harness being open

When checking system circuits including an electronic control unit
such as ECM, TCM, ABS control module, etc., it is important to
perform careful check, starting with items which are easier to
check.

1) Disconnect negative (–) cable from battery
2) Check each connector at both ends of the circuit being

checked for loose connection. Also check lock condition of
connector if equipped with connector lock.

3) Using a test male terminal, check both terminals of the circuit
being checked for contact tension of its female terminal.
Check each terminal visually for poor contact (possibly
caused by dirt, corrosion, rust entry of foreign object, etc.). 
At the same time, check to make sure that each terminal is
locked in the connector fully.

4) Using continuity check or voltage check the following proce-
dure, check the wire harness for open circuit and poor con-
nection with its terminals. Locate abnormality, if any.

1. Check contact tension by inserting and removing just for once.

1. Looseness of crimping

2. Open

3. Thin wire (single strand of wire)
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Continuity check

1) Measure resistance between connector terminals at both
ends of the circuit being checked (between A-1 and C-1 in
the figure). If no continuity is indicated (infinity or over limit),
that means that the circuit is open between terminals A-1
and C-1.

2) Disconnect the connector included in the circuit (connector-B
in the figure) and measure resistance between terminals A-1
and B-1.
If no continuity is indicated, that means that the circuit is
open between terminals A-1 and B-1. If continuity is indi-
cated, there is an open circuit between terminals B-1 and C-
1 or an abnormality in connector-B.

Voltage check
If voltage is supplied to the circuit being checked, voltage check
can be used as circuit check.

1) With all connectors connected and voltage applied to the cir-
cuit being checked, measure voltage between each terminal
and body ground.

a) If measurements were taken as shown in the figure and
results were as listed below, it means that the circuit is
open between terminals B-1 and A-1.

Voltage between
C-1 and body ground : Approx. 5 V
B-1 and body ground : Approx. 5 V
A-1 and body ground :  0 V

b) Also, if measured values were as listed below, it means that
there is a resistance (abnormality) of such level that corre-
sponds to the voltage drop in the circuit between terminals
A-1 and B-1.

Voltage between
C-1 and body ground : Approx. 5 V
B-1 and body ground : Approx. 5 V
A-1 and body ground : Approx. 3 V
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Short circuit check (wire harness to ground)
1) Disconnect negative (–) cable at battery.

2) Disconnect connectors at both ends of the circuit to be
checked.

3) Measure resistance between terminal at one end of circuit
(A-1 terminal in the figure) and body ground. If continuity is
indicated, it means that there is a short to ground between
terminals A-1 and C-1 of the circuit.

4) Disconnect the connector included in circuit (connector B)
and measure resistance between A-1 and body ground.
If continuity is indicated, it means that the circuit is shorted to
the ground between terminals A-1 and B-1.

Intermittent and Poor Connection
Most intermittent are caused by faulty electrical connections or
wiring, although a sticking relay or solenoid can occasionally be
at fault. When checking it for proper connection, perform careful
check of suspect circuits for :

• Poor mating of connector halves, or terminals not fully
seated in the connector body (backed out).

• Dirt or corrosion on the terminals. The terminals must be
clean and free of any foreign material which could impede
proper terminal contact. However, cleaning the terminal with
a sand paper or the like is prohibited. 

• Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal ori-
entation with the component or mating connector.

NOTE:
If the circuit to be checked is connected to other parts
(1), disconnect all connectors of those parts.
Otherwise, diagnosis will be misled.

1. To other parts
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• Improperly formed or damaged terminals.
Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal. 
If contact tension is not enough, reform it to increase contact
tension or replace.

• Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, repair or replace.

• Wire insulation which is rubbed through, causing an intermit-
tent short as the bare area touches other wiring or parts of
the vehicle.

• Wiring broken inside the insulation. This condition could
cause continuity check to show a good circuit, but if only 1 or
2 strands of a multi-strand-type wire are intact, resistance
could be far too high.
If any abnormality is found, repair or replace.

1. Check contact tension by inserting and removing just once.

2. Check each terminal for bend and proper alignment.
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Identification Information
Vehicle Identification Number

The number is punched on front dash panel in engine room and it
is also on the left side of instrument panel depending on the vehi-
cle specification.

Engine Identification Number

The number is punched on cylinder block.
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Warning, Caution and Information Labels
The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on labels.
If any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.

1. Air bag label on back side of engine hood (if equipped) 4. Engine cooling fan label

2. Air bag label on sun visor (if equipped) 5. Steering shaft joint cover label (if equipped)

3. Radiator cap label

1. Air bag label on driver air bag (inflator) module 5. Pretensioner label on seat belt retractor

2. Air bag label on combination switch and contact coil assembly 6. Child seat label

3. Air bag label on passenger air bag (inflator) module [A]: These labels are attached on vehicle equipped with air bag system only.

4. Air bag label on SDM

1
2

5

1

1

5

4

6
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Vehicle Lifting Points

When using frame contact hoist

WARNING:
• Before applying hoist to underbody, always take vehicle balance throughout service into consider-

ation. Vehicle balance on hoist may change depending on what part to be removed.
• Before lifting up the vehicle, check to be sure that end of hoist arm is not in contact with brake pipe,

fuel pipe, bracket or any other part.
• When using frame contact hoist, apply hoist as shown (right and left at the same position). Lift up

the vehicle till 4 tires are a little off the ground and make sure that the vehicle will not fall off by try-
ing to move vehicle body in both ways. Work can be started only after this confirmation.

• Make absolutely sure to lock hoist after vehicle is hoisted up.

1. Vehicle front

2. Support position for frame contact hoist and safety stand

3. Floor jack position

4. Embossed-mark
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When using floor jack

In raising front or rear vehicle end off the floor by jacking, be sure
to put the jack against the front jacking bracket (1), the center por-
tion of rear axle (2) (2WD vehicle) or rear axle housing (3) (4WD
vehicle).

To perform service with either front or rear vehicle end jacked up,
be sure to place safety stands (1) under vehicle body so that vehi-
cle body is securely supported. And then check to ensure that
vehicle body does not slide on safety stands (1) and the vehicle is
held stable for safety’s sake.

WARNING:
If the vehicle to be jacked up only at the front or rear end,
be sure to block the wheels on ground in order to ensure
safety. 
After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on the
vehicle raised on jack alone.

CAUTION:
Never apply jack against suspension parts (i.e., stabi-
lizer, etc.) or vehicle floor, or it may get deformed.

[A] : Front

[B] : Rear

2. Embossed mark
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Abbreviations and Symbols May be Used in This Manual
Abbreviations

A

ABS Anti-lock Brake System

E

EFE Heater Early Fuel Evaporation Heater 
(Positive Temperature Coefficient, 
PTC Heater)

ATDC After Top Dead Center
API American Petroleum Institute
ATF Automatic Transmission Fluid EPS Electronic Power Steering
ALR Automatic Locking Retractor EVAP Evaporative Emission
AC Alternating Current EVAP Canister Evaporative Emission Canister 

(Charcoal Canister)A/T Automatic Transmission
A/C Air Conditioning F 4WD 4 Wheel Drive
ABDC After Bottom Dead Center

G
GEN Generator

A/F Air Fuel Mixture Ratio GND Ground
A-ELR Automatic-Emergency Locking 

Retractor
H

HC Hydrocarbons
HO2S Heated Oxygen Sensor

B
B+ Battery Positive Voltage

I

IAC Valve Idle Air Control Valve (Idle Speed 
Control Solenoid Valve ISC Sole-
noid Valve)

BTDC Before Top Dead Center
BBDC Before Bottom Dead Center

C

CKT Circuit IAT Sensor Intake Air Temperature Sensor 
(Air temperature Sensor, ATS)CKP sensor Crankshaft Position Sensor

CMP sensor Camshaft Position Sensor ICM Immobilizer Control Module
CO Carbon Monoxide IG Ignition
CPP switch Clutch Pedal Position Switch 

(Clutch Switch, Clutch Start 
Switch)

ISC Actuator Idle Speed Control Actuator

L
LH Left Hand
LSPV Load Sensing Proportioning Valve

CPU Central Processing Unit

M

MAF Sensor Mass Air Flow Sensor (Air Flow 
Sensor, AFS, Air Flow Meter, 
AFM)

CRS Child Restraint System

D

DC Direct Current
DLC Data Link Connector (Assembly 

Line Diag. Link, ALDL, Serial Data 
Link, SDL)

MAP Sensor Manifold Absolute Pressure Sen-
sor (Pressure Sensor, PS)

Max Maximum
DOHC Double Over Head Camshaft MFI Multiport Fuel Injection 

(Multipoint Fuel Injection)DOJ Double Offset Joint
DRL Daytime Running Light MIN Minimum
DTC Diagnostic Trouble Code (Diag-

nostic Code)
MIL Malfunction Indicator Lamp 

(“SERVICE ENGINE SOON” 
Light)

E

EBCM Electronic Brake Control Module, 
ABS Control Module M/T Manual Transmission

EBD Electronic Brake Force Distribu-
tion

N NOx Nitrogen Oxides

O

OBD On-Board Diagnostic System 
(Self-Diagnosis Function)ECM Engine Control Module

ECT sensor Engine Coolant Temperature 
Sensor (Water Temp. Sensor, 
WTS)

O/D Overdrive
OHC Over Head Camshaft

EGR Exhaust Gas Recirculation O2S Oxygen Sensor
EGRT sensor EGR Temperature Sensor (Recir-

culated Exhaust Gas Temp. Sen-
sor, REGTS)

P
PNP Park/Neutral Position
P/S Power Steering
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P

PSP Switch Power Steering Pressure Switch 
(P/S Pressure Switch)

PCM Powertrain Control Module
PCV Positive Crankcase Ventilation

R RH Right Hand

S

SAE Society of Automotive Engineers
SDM Sensing and Diagnostic Module 

(Air bag controller, Air bag control 
module)

SFI Sequential Multiport Fuel Injection
SOHC Single Over Head Camshaft

T

TBI Throttle Body Fuel Injection (Sin-
gle-Point Fuel Injection, SPI)

TCC Torque Converter Clutch
TCM Transmission Control Module (A/T 

Controller, A/T Control Module)
TP Sensor Throttle Position Sensor
TVV Thermal Vacuum Valve (Thermal 

Vacuum Switching Valve, TVSV, 
Bimetal Vacuum Switching Valve, 
BVSV)

TWC Three Way Catalytic Converter 
(Three Way Catalyst)

2WD 2 Wheel Drive

V
VIN Vehicle Identification Number
VSS Vehicle Speed Sensor
VVT Variable Valve Timing

W

WU-OC Warm Up Oxidation Catalytic 
Converter

WU-TWC Warm Up Three Way Catalytic 
Converter
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Symbols

Wire Color Symbols

There are two kinds of colored wire used in this vehicle. One is
single-colored wire and the other is dual-colored (striped) wire.
The single-colored wire uses only one color symbol (i.e. “GRN”).
The dual-colored wire uses two color symbols (i.e. “GRN/YEL”).
The first symbol represents the base color of the wire (“GRN” in
the figure) and the second symbol represents the color of the
stripe (“YEL” in the figure).

SYMBOL DEFINITION SYMBOL DEFINITION
Tightening torque Apply SEALANT 1216B

99000-31230

Apply oil (engine, transmission, trans-
fer, differential)

Apply SILICONE SEALANT
99000-31120

Apply fluid (brake, power steering or 
automatic transmission fluid)

Apply SEALING COMPOUND 366E 
99000-31090

Apply GREASE A 99000-25010

Apply GREASE C 99000-25030 Apply THREAD LOCK 1322 
99000-32110

Apply GREASE E 99000-25050 Apply THREAD LOCK 1333B
99000-32020

Apply GREASE H 99000-25120 Apply THREAD LOCK 1342
99000-32050

Apply GREASE I 99000-25210

Apply SEALANT 1215 99000-31110 Do not reuse

Apply SEALANT 1207F 99000-31250 Note on reassembly

Symbol Wire Color Symbol Wire Color
B BLK Black O, Or ORN Orange
Bl BLU Blue R RED Red
Br BRN Brown W WHT White
G GRN Green Y YEL Yellow
Gr GRY Gray P PNK Pink
Lbl LT BLU Light blue V PPL Violet
Lg LT GRN Light green
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Fastener Information
Metric Information
Metric Fasteners
Most of the fasteners used for this vehicle are JIS-defined and
ISO-defined metric fasteners. When replacing any fasteners, it is
most important that replacement fasteners be the correct diame-
ter, thread pitch and strength.

JIS-TO-ISO Main Fasteners Comparison Table

CAUTION:
Even when the nominal diameter (1) of thread is the
same, the thread pitch (2) or the width across flats (3)
may vary between ISO and JIS. Refer to JIS-TO-ISO Main
Fasteners Comparison Table below for the difference.
Installing a mismatched bolt or nut will cause damage to
the thread.
Before installing check the thread pitch for correct
matching and then tighten it by hand temporarily. If it is
tight, recheck the thread pitch.

Nominal diameter
Standard

M6 M8 M10 M12 M14

JIS
Thread pitch 1.0 1.25 1.25 1.25 1.5
Width 
accross flats

10 12 14 17 19

ISO
Thread pitch 1.0 1.25 1.5 1.5 1.5
Width 
accross flats

10 13 16 18 21
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Fastener Strength Identification
Most commonly used metric fastener strength property classes are 4T, 6.8, 7T, 8.8 and radial line with the class
identification embossed on the head of each bolt. Some metric nuts will be marked with punch, 6 or 8 mark
strength identification on the nut face. Figure shows the different strength markings.
When replacing metric fasteners, be careful to use bolts and nuts of the same strength or greater than the origi-
nal fasteners (the same number marking or higher). It is likewise important to select replacement fasteners of
the correct diameter and thread pitch. Correct replacement bolts and nuts are available through the parts divi-
sion.

Metric bolts : Identification class numbers or marks correspond to bolt strength (increasing numbers represent
increasing strength).

Standard Tightening Torque
Each fastener should be tightened to the torque specified in each section of this manual. If no description or
specification is provided, refer to the following Tightening torque chart for the applicable torque for each fas-
tener. When a fastener of greater strength than the original one is used, however, use the torque specified for
the original fastener.

1. Nut strength identification

NOTE:
• For the flanged bolt, flanged nut and self-lock nut of 4T and 7T strength, add 10% to the tightening

torque given in the chart below.
• The chart below is applicable only where the fastened parts are made of steel light alloy.
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Tightening torque chart :

Thread Diameter (Nominal Diameter) (mm)
4 5 6 8 10 12 14 16 18

Strength

A equivalent of 4T strength 
fastener

N·m 1.5 3.0 5.5 13 29 45 65 105 160

kg-m 0.15 0.30 0.55 1.3 2.9 4.5 6.5 10.5 16

lb-ft 1.0 2.5 4.0 9.5 21.0 32.5 47.0 76.0 116.0

A equivalent of 6.8 strength 
fastener without flange

N·m 2.4 4.7 8.4 20 42 80 125 193 280

kg-m 0.24 0.47 0.84 2.0 4.2 8.0 12.5 19.3 28

lb-ft 2.0 3.5 6.0 14.5 30.5 58.0 90.5 139.5 202.5

A equivalent of 6.8 strength 
fastener with flange

N·m 2.4 4.9 8.8 21 44 84 133 203 298

kg-m 0.24 0.49 0.88 2.1 4.4 8.4 13.3 20.3 29.8

lb-ft 2.0 3.5 6.5 15.5 32.0 61.0 96.5 147.0 215.5

A equivalent of 7T strength 
fastener

N·m 2.3 4.5 10 23 50 85 135 210 240

kg-m 0.23 0.45 1.0 2.3 5.0 8.5 13.5 21 24

lb-ft 2.0 3.5 7.5 17.0 36.5 61.5 98.0 152.0 174.0

A equivalent of 8.8 strength 
fastener without flange

N·m 3.1 6.3 11 27 56 105 168 258 373

kg-m 0.31 0.63 1.1 2.7 5.6 10.5 16.8 25.8 37.3

lb-ft 2.5 4.5 8.0 19.5 40.5 76.0 121.5 187.0 270.0

A equivalent of 8.8 strength 
fastener with flange

N·m 3.2 6.5 12 29 59 113 175 270 395

kg-m 0.32 0.65 1.2 2.9 5.9 11.3 17.5 27 39.5

lb-ft 2.5 5.0 9.0 21.0 43.0 82.0 126.5 195.5 286.0

✱: Self-lock nut



MAINTENANCE AND LUBRICATION 0B-1

0B

1A
1B

3
3A
3B

3B1
3C
3D
3E
3F

4A
4B

5
5A
5B
5C
5E

SECTION 0B

MAINTENANCE AND LUBRICATION

CONTENTS

Maintenance Schedule ...................................0B-2
Maintenance Schedule Under Normal
Driving Conditions .........................................0B-2
Maintenance Recommended Under Severe 
Driving Conditions .........................................0B-4

Maintenance Service.......................................0B-5
Drive Belt Inspection .....................................0B-5

Water pump and generator drive belt
inspection ..................................................0B-5
A/C Compressor drive belt (if equipped) 
inspection ..................................................0B-5

Drive Belt Replacement ................................0B-5
Water pump and generator drive belt 
replacement...............................................0B-5
A/C Compressor drive belt (if equipped) 
replacement...............................................0B-5

Valve Lash (Clearance) Inspection ...............0B-6
Engine Oil and Oil Filter Replacement ..........0B-6
Engine Coolant Replacement .......................0B-8
Exhaust System Inspection...........................0B-8
Spark Plugs Replacement.............................0B-9
Air Cleaner Filter Inspection..........................0B-9
Air Cleaner Filter Replacement .....................0B-9
Fuel Lines and Connections Inspection ........0B-9
Fuel Tank Inspection...................................0B-10
PCV Valve Inspection .................................0B-10
Fuel Evaporative Emission Control
System Inspection.......................................0B-10

Brake Discs and Pads (Front) Inspection....... 0B-10
Brake Drums and Shoes (Rear) Inspection...... 0B-11
Brake Hoses and Pipes Inspection ............. 0B-11
Brake Fluid Replacement............................ 0B-11
Brake Lever and Cable Inspection.............. 0B-11
Clutch Inspection ........................................ 0B-12
Tires Inspection........................................... 0B-12
Wheel Discs Inspection............................... 0B-13
Wheel Bearing Inspection ........................... 0B-13
Suspension System Inspection................... 0B-13
Steering System Inspection ........................ 0B-13
Drive Shaft (Axle) Boots Inspection ............ 0B-14
Propeller Shafts (4WD) Inspection.............. 0B-14
Manual Transmission Oil Inspection ........... 0B-15
Manual Transmission Oil Replacement ...... 0B-15
Transfer Oil (4WD) and Rear
Differential Oil (4WD) Inspection................. 0B-15
Transfer Oil (4WD) and Rear
Differential Oil (4WD) Replacement............ 0B-16
All Latches, Hinges and Locks Inspection...... 0B-16

Doors....................................................... 0B-16
Engine hood............................................ 0B-16

Air Conditioning Filter (If Equipped)
Inspection.................................................... 0B-16
Air Conditioning Filter (If Equipped)
Replacement............................................... 0B-16

Final Inspection ............................................0B-17
Recommended Fluids and Lubricants........0B-18

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in Section 10B in order to confirm whether you are performing service on or near
the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
under “On-Vehicle Service” in Section 10B before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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Maintenance Schedule
Maintenance Schedule Under Normal Driving Conditions

NOTE:
• This interval should be judged by odometer reading or months, whichever comes first.
• This table includes service as scheduled up to 90,000 km (54,000 miles) mileage. Beyond 90,000 km

(54,000 miles), carry out the same services at the same intervals respectively.

Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

ENGINE
Drive belt – – I – – R
Valve lash (clearance) – I – I – I
Engine oil and oil filter R R R R R R
Engine coolant – – R – – R
Exhaust system – I – I – I
IGNITION SYSTEM
✱Spark plugs When 

unleaded 
fuel is used

Vehicle with-
out HO2S

Iridium plug – – – R – –

Vehicle with 
HO2S

Iridium plug Replace every 105,000 km (63,000 miles) or 
84 months

When leaded fuel is used, refer to “Maintenance Recommended Under Severe Driving Condi-
tions” in this section.

FUEL SYSTEM
Air cleaner filter Paved-road I I R I I R

Dusty conditions Refer to “Maintenance Recommended 
Under Severe Driving Conditions” in this 
section.

Fuel lines and connections – I – I – I
Fuel tank – – I – – I
EMISSION CONTROL SYSTEM
✱PCV valve Vehicle without HO2S – – I – – I

Vehicle with HO2S – – – – – I
✱Fuel evaporative emission control system – – – – – I

NOTE:
• “R” : Replace or change
• “I” : Inspect and correct, replace or lubricate if necessary
• For Sweden, items with ✱ (asterisk) should be performed by odometer reading only.
• For spark plugs, replace every 50,000 km if the local law requires.
• Iridium spark plug: IFR6J11 (NGK)
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Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

BRAKE
Brake discs and pads (thickness, wear, damage) I I I I I I
Brake drums and shoes (wear, damage) – I – I – I
Brake hoses and pipes (leakage, damage, clamp) – I – I – I
Brake fluid – R – R – R
Brake lever and cable (damage, stroke, operation) Inspect at first 15,000 km (9,000 miles only)
CHASSIS AND BODY
Clutch (pedal height and travel) – I – I – I
Tires (wear, damage, rotation) / wheels (damage) I I I I I I
Suspension system (tightness, damage, rattle, breakage) – I – I – I
Steering system (tightness, damage, breakage, rattle) – I – I – I
Drive shaft (axle) boots / Propeller shafts (4WD) – – I – – I
Manual transmission oil (leakage, level) (I : 1st 15,000 km only) I – R – – R
Transfer oil (4WD) (leakage, level) I – I – I –
Rear differential oil (4WD) (leakage, level) (R : 1st 15,000 km 
only)

R or I – I – I –

All latches, hinges and locks – I – I – I
Air conditioning filter (if equipped) – I R – I R

NOTE:
• “R” : Replace or change
• “I” : Inspect and correct or replace if necessary
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Maintenance Recommended Under Severe Driving Conditions
If the vehicle is usually used under the conditions corresponding to any severe condition code given below, IT IS
RECOMMENDED that applicable maintenance operation be performed at the particular interval as shown in the
following table.

Severe condition code: 
A: Repeated short trips
B: Driving on rough and/or muddy roads
C: Driving on dusty roads
D: Driving in extremely cold weather and/or salted roads
E: Repeated short trips in extremely cold weather
F: Leaded fuel use
G: – – – – –
H: Towing a trailer (if admitted)

Severe 
Condition Code

Maintenance
Maintenance 

Operation
Maintenance Interval

– B C D – – – – Drive belt
I

Every 15,000 km 
(9,000 miles) or 12 months

R
Every 45,000 km 
(27,000 miles) or 36 months

A – C D E F – H Engine oil and oil filter R
Every 5,000 km 
(3,000 miles) or 4 months

– – C – – – – – Air cleaner filter ✱1
I

Every 2,500 km 
(1,500 miles)

R
Every 30,000 km 
(18,000 miles) or 24 months

A B C – E F – H Spark plugs Iridium spark plug R
Every 30,000 km 
(18,000 miles) or 24 months

– B C D – – – H Wheel bearings I
Every 15,000 km 
(9,000 miles) or 12 months

– B – D E – – H Drive shafts and propeller shafts (4WD) I
Every 15,000 km 
(9,000 miles) or 12 months

– B – – E – – H
Manual transmission, transfer (4WD) and 
differential oil (4WD)

R

First time only: 15,000 km 
(9,000 miles) or 12 months
Second time and after:
Every 30,000 km 
(18,000 miles) or 24 months
reckoning from 0 km (0 
miles) or 0 month

NOTE:
• “I”: Inspect and correct or replace if necessary
• “R”: Replace or change
• ✱1: Inspect more frequently if the vehicle is used under dusty conditions.
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Maintenance Service
Drive Belt Inspection

Water pump and generator drive belt inspection
1) Disconnect negative (–) cable at battery.

2) Inspect belt for cracks, cuts, deformation, wear and cleanli-
ness. If any defect exists, replace. 
Check belt for tension.

Water pump and generator belt tension
“a”: 4.5 – 5.5 mm (0.18 – 0.22 in.) deflection under 100 N
(10 kg, 22 lb) pressure

3) If belt is too tight or too loose, adjust it to specification by
adjusting alternator position.

4) Tighten alternator adjusting bolts and pivot bolt.
5) Connect negative (–) cable to battery.

A/C Compressor drive belt (if equipped) inspection
1) Disconnect negative (–) cable at battery.

2) Inspect belt for cracks, cuts, deformation, wear and cleanli-
ness. If any defect exists, replace. 
Check belt for tension.
If belt tension is out of specification, adjust it referring to
“Compressor drive belt tension” in Section 1B.

A/C compressor drive belt tension
“a”: 3 – 5 mm (0.12 – 0.20 in.) deflection under 100 N
(10 kg, 22 lb) pressure

3) Connect negative (–) cable to battery.

Drive Belt Replacement
Water pump and generator drive belt replacement
Replace belt with new one referring to “Water Pump/Generator
Drive Belt Removal and Installation” in Section 6B.
A/C Compressor drive belt (if equipped) replacement
Replace belt with new one referring to “Compressor Drive Belt
Replacement” in Section 1B.

WARNING:
All inspection and replacement are to be performed with
ENGINE NOT RUNNING.

NOTE:
When replacing belt with a new one, adjust belt tension
to 3 – 4 mm (0.12 – 0.16 in.) 
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Valve Lash (Clearance) Inspection

1) Inspect intake and exhaust valve lash and adjust as neces-
sary. 
Refer to “Valve Lash (Clearance) Inspection” in Section 6A1
for valve lash inspection and adjustment procedure.

Engine Oil and Oil Filter Replacement

Before draining engine oil, check engine for oil leakage. If any evi-
dence of leakage is found, make sure to correct defective part
before proceeding to the following work.

1) Drain engine oil by removing drain plug.
2) After draining oil, wipe drain plug clean. Reinstall drain plug,

and tighten it securely as specified below.

Tightening torque
Engine oil drain plug (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

3) Loosen oil filter by using oil filter wrench (special tool).

Special tool
(A) : 09915-47330

1. Camshaft

2. Thickness gauge

WARNING:
• New and used engine oil can be hazardous.

Be sure to read “WARNING” in General Precautions in
Section 0A and observe what in written there.

• Step 1) – 7) outlined below must be performed with
ENGINE NOT RUNNING. For step 8), be sure to have
adequate ventilation while engine is running.
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4) Screw new filter on oil filter stand by hand until the filter O-
ring contacts the mounting surface.

5) Tighten the filter (1) 3/4 turn from the point of contact with
the mounting surface using an oil filter wrench (2).

Tightening torque
Oil filter (b) : 14 N·m (1.4 kg-m, 10.5 lb-ft) (for reference)

6) Replenish oil until oil level is brought to FULL level mark on
dipstick. (oil pan and oil filter capacity). The filler inlet is at
the top of the cylinder head cover. 
It is recommended to use engine oil of SG, SH, SJ or SL
grade. Select the appropriate oil viscosity according to the
proper engine oil viscosity chart [A]. 

Engine oil specification

7) Check oil filter and drain plug for oil leakage.

NOTE:
Before fitting new oil filter, be sure to oil its O-ring. Use
engine oil for this purpose.

CAUTION:
To tighten oil filter properly, it is important to accurately
identify the position at which filter O-ring first contacts
the mounting surface.

Oil pan capacity About 3.6 liters (7.6/6.3 US/lmp pt.)
Oil filter capacity About 0.2 liter (0.4/0.3 US/lmp pt.)
Others About 0.3 liter (0.6/0.5 US/lmp pt.)
Total About 4.1 liters (8.7/7.2 US/lmp pt.)

NOTE:
Engine oil capacity is specified. However, note that the
amount of oil required when actually changing oil may
somewhat differ from the data in the table depending on
various conditions (temperature, viscosity, etc.)
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8) Start engine and run it for 3 minutes. Stop it and wait 5 min-
utes before checking oil level. Add oil, as necessary, to bring
oil level to FULL level mark on dipstick.

Engine Coolant Replacement

Change engine coolant with new one referring to “Cooling System
Flush and Refill” in Section 6B.

Exhaust System Inspection

When carrying out periodic maintenance, or the vehicle is raised
for other service, check exhaust system as follows:

• Check rubber mountings for damage, deterioration, and out
of position.

• Check exhaust system for leakage, loose connections, dents
and damages. 
If bolts or nuts are loose, tighten them to specification.

• Check nearby body areas for damaged, missing, or misposi-
tioned parts, open seams, holes, loose connections or other
defects which could permit exhaust fumes to seep into the
vehicle.

• Make sure that exhaust system components have enough
clearance from the underbody to avoid overheating and pos-
sible damage to the floor carpet.

• Any defects should be fixed at once.

1. Full level mark (hole)

2. Low level mark (hole)

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot. Scald-
ing fluid and steam can be blown out under pressure if
cap is taken off too soon.

CAUTION:
When changing engine coolant, use mixture of 50% spec-
ified water and 50% ANTIFREEZE / ANTICORROSION
COOLANT for the purpose of corrosion protection and
lubrication.

WARNING:
To avoid danger of being burned, do not touch exhaust
system when it is still hot. Any service on exhaust sys-
tem should be performed when it is cool.



MAINTENANCE AND LUBRICATION 0B-9
Spark Plugs Replacement
Replace spark plugs with new ones referring to “Spark Plugs
Removal and Installation” in Section 6F1.

Air Cleaner Filter Inspection
1) Remove air cleaner case clamps.
2) Take air cleaner filter out of case.

3) Check that filter is not excessively dirty, damaged or oily,
clean filter with compressed air from air outlet side of filter.

4) Install air cleaner filter and clamp upper case securely.

Air Cleaner Filter Replacement
Replace air cleaner filter with new one according to steps 1), 2)
and 4) of inspection procedure.

Fuel Lines and Connections Inspection

Visually inspect fuel lines and connections for evidence of fuel
leakage, hose cracking and damage. Make sure all clamps are
secure.
Repair leaky joints, if any.
Replace hoses that are suspected of being cracked.
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Fuel Tank Inspection

Check fuel tank damage, cracks, fuel leakage, corrosion and tank
bolts looseness.
If a problem is found, repair or replace.

PCV Valve Inspection
Check crankcase ventilation hose and PCV hose for leaks, cracks
or clog, and PCV valve for stick or clog. Refer to “PCV VALVE”
under “PCV system inspection” of Section 6E1 for PCV valve
checking procedure.

Fuel Evaporative Emission Control System 
Inspection

1) Visually inspect hoses for cracks, damage, or excessive
bends. Inspect all clamps for damage and proper position.

2) Check EVAP canister for operation and clog, referring to
“EVAP CANISTER” under “Evaporative emission control
system inspection” in Section 6E1.

If a malfunction is found, repair or replace.

Brake Discs and Pads (Front) Inspection
1) Remove wheel and caliper but don’t disconnect brake hose

from caliper.

2) Check front disc brake pads and discs for excessive wear,
damage and deflection. Replace parts as necessary. For
details, refer to “Front Disc Brake Pad Inspection” and “Front
Brake Disc Inspection” in Section 5B. 
Be sure to torque caliper pin bolts to specification.
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Brake Drums and Shoes (Rear) Inspection
1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for excessive
wear and damage, while wheels and drums are removed. At
the same time, check wheel cylinders for leaks. Replace
these parts as necessary. 
For details, refer to “Drum Brake Component Parts Inspec-
tion” in Section 5C.

Brake Hoses and Pipes Inspection

Perform this inspection where there is enough light and use a mir-
ror as necessary.

• Check brake hoses and pipes for proper hookup, leaks,
cracks, chafing and other damage.

• Check that hoses and pipes are clear of sharp edges and
moving parts.

Repair or replace any of these parts as necessary.

Brake Fluid Replacement
Change brake fluid as follows.
Drain existing fluid from brake system completely, fill system with
specified fluid and carry out air purge operation.
For air purging procedure, refer to “Air Bleeding of Brake System”
in Section 5.

Brake Lever and Cable Inspection

1) Inspect brake cable for damage and smooth movement.
Replace cable if it is in deteriorated condition.

CAUTION:
After replacing any brake pipe or hose, be sure to carry
out air purge operation.
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2) Check tooth tip of each notch for damage or wear. If any
damage or wear is found, replace parking lever.

3) Check parking brake lever for proper operation and stroke,
and adjust it if necessary. 
For checking and adjusting procedures, refer to “Parking
Brake Inspection and Adjustment” in Section 5.

Parking brake lever stroke
“a”:4 – 9 notches (with 20 kg (44 lbs) of pull pressure)

Clutch Inspection

Check clutch pedal for height and free travel (1) referring to
“Clutch pedal height” and “Clutch pedal free travel” in Section 7C.
Adjust or correct if necessary.

Tires Inspection

1) Check tires for uneven or excessive wear, or damage. 
If defective, replace. 
Refer to “Tire Diagnosis” in Section 3 for details.

2) Check inflating pressure of each tire and adjust pressure to
specification as necessary.

3) Rotate tires. 
For details, refer to “Tire Rotation” in Section 3F.

1. Wear indicator

NOTE:
• Tire inflation pressure should be checked when tires

are cool.
• Specified tire inflation pressure should be found on

tire placard or in owner’s manual which came with the
vehicle.
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Wheel Discs Inspection
Inspect each wheel disc for dents, distortion and cracks. A disc in
badly damaged condition must be replaced.

Wheel Bearing Inspection

1) Check front wheel bearing for wear, damage, abnormal
noise or rattles. For details, refer to “Wheel Disc, Bolt and
Bearing Check” in Section 3D.

2) Check rear wheel bearing for wear, damage, abnormal noise
or rattles. For details, refer to “Wheel Disc, Bolt and Bearing
Check” in Section 3E.

Suspension System Inspection

• Inspect front struts & rear shock absorbers for evidence of oil
leakage, dents or any other damage on sleeves ; and
inspect anchor ends for deterioration.
Replace defective parts, if any.

• Check front and rear suspension systems for damaged,
loose or missing parts ; also for parts showing signs of wear
or lack of lubrication.
Repair or replace defective parts, if any.

• Check front suspension arm ball joint stud dust seals for
leakage, detachment, tear or any other damage.
Replace defective boot, if any.

Steering System Inspection

1) Check steering wheel for play and rattle, holding vehicle
straight on ground.

Steering wheel play 
“a”: 0 – 30 mm (0 – 1.1 in.)

2) Check bolts and nuts for tightness and retighten them as
necessary. Repair or replace defective parts, if any.
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3) Check steering linkage for looseness and damage. Repair or
replace defective parts, if any.

4) Check boots (1) and (2) of steering linkage and steering gear
case for damage (leak, detachment, tear, etc.). If damage is
found, replace defective boot with new one.
If any dent is found on steering gear case boots, correct it to
original shape by turning steering wheel to the right or left as
far as it stops and holding it for a few seconds.

5) Check universal joints (3) of steering shaft for rattle and
damage. If rattle or damage is found, replace defective part
with a new one.

6) Check that steering wheel can be turned fully to the right and
left. Repair or replace defective parts, if any.

7) If equipped with power steering system, check also, in addi-
tion to above check items, that steering wheel can be turned
fully to the right and left more lightly when engine is running
at idle speed than when it is stopped. Repair, if found faulty.

8) Check wheel alignment referring to “Front Wheel Alignment
Inspection and Adjustment” in Section 3A.

Drive Shaft (Axle) Boots Inspection

Check drive shaft boots (wheel side and differential side) for
leaks, detachment, tear or other damage. 
Replace boot as necessary.

Propeller Shafts (4WD) Inspection

1) Check propeller shaft connecting bolts for looseness. If
looseness is found, tighten to specified torque.

2) Check propeller shaft joints for wear, play and damage.
If any defect is found, replace.

3) Check propeller shaft center support for biting of foreign mat-
ter, crack, abnormal noise and damage. If any defect is
found, replace.
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Manual Transmission Oil Inspection

1) Inspect transmission case for evidence of oil leakage. 
Repair leaky point if any.

2) Make sure that vehicle is placed level for oil level check.
3) Remove oil filler/level plug (1) of transmission.
4) Check oil level. 

Oil level can be checked roughly by means of filler/level plug
hole. That is, if oil flows out of level plug hole or if oil level is
found up to hole when level plug is removed, oil is properly
filled. 
If oil is found insufficient, pour specified oil up to level hole.
For specified oil, refer to “Manual Transaxle Oil Change” in
Section 7A.

5) Apply sealant to filler/level plug and tighten it to specified
torque.

Manual Transmission Oil Replacement
1) Place the vehicle level and drain oil by removing drain plug

(2).
2) Apply sealant to drain plug after cleaning it and tighten drain

plug to specified torque.
3) Pour specified oil up to level hole.
4) Tighten filler plug to specified torque.

For recommended oil, its amount and tightening torque data,
refer to “Manual Transaxle Oil Change” in Section 7A.

Transfer Oil (4WD) and Rear Differential Oil 
(4WD) Inspection

1) Check transfer case or differential for evidence of oil leak-
age. 
Repair leaky point if any.

2) Make sure that vehicle is placed level for oil level check.
3) Remove level plug of transfer or differential and check oil

level. 
Oil level can be checked roughly by means of level plug
hole. That is, if oil flows out of level plug hole or if oil level is
found up to hole when level plug is removed, oil is properly
filled. 
If oil is found insufficient, pour specified amount of specified
oil referring to “Transfer Oil Change” in Section 7D or “Rear
Differential Gear Oil Change” in Section 7F.

4) Tighten level plug to specified torque referring to “Transfer
Oil Change” in Section 7D or “Rear Differential Gear Oil
Change” in Section 7F.

[A] : Transfer

[B] : Rear differential

1. Oil level/filler plug

2. Drain plug
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Transfer Oil (4WD) and Rear Differential Oil 
(4WD) Replacement
Change transfer oil and differential oil with new specified oil refer-
ring to “Transfer Oil Change” in Section 7D or “Rear Differential
Gear Oil Change” in Section 7F.

All Latches, Hinges and Locks Inspection
Doors

Check that each door of front, rear and back doors opens and
closes smoothly and locks securely when closed.
If any malfunction is found, lubricate hinge and latch or repair
door lock system.

Engine hood
Check that secondary latch operates properly (check that sec-
ondary latch keeps hood from opening all the way even when
pulling hood release handle inside vehicle.) Also check that hood
opens and closes smoothly and properly and hood locks securely
when closed.
If any malfunction is found, lubricate hinge and latch, or repair
hood lock system.

Air Conditioning Filter (If Equipped) Inspection

1) Remove the air conditioning filter from the cooling unit refer-
ring to “Air Conditioning Filter (If Equipped) Replacement” in
this section.

2) Check for dirt and dust. If the air conditioning filter is exces-
sively dirty, replace the air conditioning filter with the new
one. If not, go to the next step.

3) Blow compressed air on the air outlet side of the air condi-
tioning filter for removing dust.

4) Install the air conditioning filter into the cooling unit by
reversing the removal procedure.

Air Conditioning Filter (If Equipped) Replacement

1) Remove the air conditioning filter door (1) from the cooling
unit (2).

2) Remove the air conditioning filter from the cooling unit.
3) Install the new air conditioning filter into the cooling unit.
4) Install the air conditioning filter door onto the cooling unit.
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Final Inspection

SEATS
Check that seat slides smoothly and locks securely at any position. Also check that reclining mechanism of front
seat back allows it to be locked at any angle.

SEAT BELT
Inspect belt system including webbing, buckles, latch plates, retractors and anchors for damage or wear.
Check that seat belt is securely locked. If “REPLACE BELT” label on front seat belt is visible, replace belt.

BATTERY ELECTROLYTE LEVEL CHECK
Check that the electrolyte level of all battery cells is between the upper and lower level lines on the case. If bat-
tery is equipped with built-in indicator, check battery condition by the indicator.

ACCELERATOR PEDAL OPERATION
Check that pedal operates smoothly without getting caught or interfered by any other part.

ENGINE START
Check engine start for readiness.

On automatic transmission vehicles, try to start the engine in each select lever position. The starting motor
should crank only in “P” (Park) or “N” (Neutral).
On manual transmission vehicles, place the shift lever in “Neutral,” depress clutch pedal fully any try to start. 

EXHAUST SYSTEM CHECK
Check for leakage, cracks or loose supports.

CLUTCH (FOR MANUAL TRANSMISSION)
Check for the following.

• Clutch is completely released when depressing clutch pedal,
• No slipping clutch occurs when releasing pedal and accelerating.
• Clutch itself is free from any abnormal condition.

GEARSHIFT OR SELECT LEVER (TRANSMISSION)
Check gear shift or select lever for smooth shifting to all positions and for good performance of transmission in
any position.
With automatic transmission equipped vehicle, also check that shift indicator indicates properly according to
which position select lever is shifted to.
With automatic transmission equipped vehicle, make sure that vehicle is at complete stop when shifting select
lever to “P” range position and release all brakes.

WARNING:
When carrying out road tests, select a safe place where no man or no running vehicle is seen so as to
prevent any accident.

WARNING:
Before performing the following check, be sure to have enough room around the vehicle. Then, firmly
apply both the parking brake and the regular brakes. Do not use the accelerator pedal. If the engine
starts, be ready to turn off the ignition promptly. Take these precautions because the vehicle could
move without warning and possibly cause personal injury or property damage.
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FOOT BRAKE
Check the followings:

• that brake pedal has proper travel,
• that brake works properly,
• that it is free from noise,
• that vehicle does not pull to one side when brake is applied.
• and that brake do not drag.

PARKING BRAKE
Check that lever has proper travel.

Check to ensure that parking brake is fully effective when the vehicle is stopped on the safe slope and brake
lever is pulled all the way.

STEERING
• Check to ensure that steering wheel is free from instability, or abnormally heavy feeling.
• Check that the vehicle does not wander or pull to one side.

ENGINE
• Check that engine responds readily at all speeds.
• Check that engine is free from abnormal noise and abnormal vibration.

BODY, WHEELS AND POWER TRANSMITTING SYSTEM
Check that body, wheels and power transmitting system are free from abnormal noise and abnormal vibration or
any other abnormal condition.

METERS AND GAUGE
Check that speedometer, odometer, fuel meter, temperature gauge, etc. are operating accurately.

LIGHTS
Check that all lights operate properly.

WINDSHIELD DEFROSTER
Periodically check that air comes out from defroster outlet when operating heater or air conditioning.
Set mode control lever to defroster position and fan switch lever to “HI” position for this check.

Recommended Fluids and Lubricants

WARNING:
With vehicle parked on a fairly steep slope, make sure nothing is in the way downhill to avoid any personal
injury or property damage. Be prepared to apply regular brake quickly even if vehicle should start to
move.

Engine oil SG, SH, SJ or SL grade (Refer to “Engine Oil and Oil Filter 
Replacement” in this section for engine oil viscosity.)

Engine coolant (Ethylene glycol base coolant) “Antifreeze / Anticorrosion coolant”
Brake fluid DOT 4 or SAE J1704
Manual transmission oil Refer to “Manual Transaxle Oil Change” in Section 7A.
Transfer oil (4WD) Refer to “Transfer Oil Change” in Section 7D.
Differential oil (4WD) Refer to “Rear Differential Gear Oil Change” in Section 7F.
Door hinges Engine oil or water resistance chassis grease
Hood latch assembly Engine oil or water resistance chassis grease
Key lock cylinder Spray lubricant
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HEATER AND VENTILATION
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WARNING:
For vehicles equipped with Supplement Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either or these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description

Heater and Ventilation Construction

1. Heater unit 6. Side ventilation air 11. Recirculation air 16. Temperature control door

2. Air inlet box 7. Foot air 12. Center ventilation air 17. Foot air control door

3. Ventilator duct 8. Front defroster air 13. Air inlet select door 18. Ventilation defroster air control door

4. Defroster nozzle 9. Side defroster air 14. Blower motor 19. Side ventilation control door

5. Ventilator outlet 10. Fresh air 15. Heater core

�
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Heater and Ventilation Wiring Circuit Diagram 

1. Ignition switch 4. Lighting controller 7. Junction connector

2. Blower motor 5. Rear defogger relay 8. Rear defogger

3. Heater control panel 6. Blower motor resistor a: To lighting switch
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Diagnosis

Heater and Ventilation System Symptom Diagnosis

Condition Possible Cause Correction
Blower motor dose 
not work even when 
its switch is at operat-
ing position.

Fuse blown Check “HEATER” fuse and main 
heater fuse, and then check for 
short circuit to ground.

Blower motor resistor faulty Check blower motor resistor.
Blower speed selector faulty Check blower speed selector.
Blower motor faulty Replace blower motor.
Wiring or grounding faulty Repair as necessary.

Blower speed selec-
tor dose not work 
when its switch is at 
maximum air flow 
position.

Blower speed selector faulty Check blower speed selector.
Wiring or grounding faulty Check wiring and grounding, and 

then repair as necessary.

Incorrect temperature 
output.

Control cables broken or binding Check control cables.
Temperature control lever faulty Check temperature control lever.
Position of control cable clamp is faulty Check position and adjust it as nec-

essary.
Temperature control door assembly broken Repair temperature control door 

assembly.
Air ducts clogged Repair air ducts.
Heater core leaking or clogged Replace heater core.
Heater hoses leaking or clogged Replace heater hoses.
Thermostat faulty Check thermostat by referring to 

Section 6B.
When mode control 
lever is changed, air 
outlet port dose not 
change or lever posi-
tion disagree with air 
outlet port.

Control cable broken or binding Check control cable.
Airflow control lever faulty Check air flow control lever.
Position of control cable clamp is faulty Check position and adjust it as nec-

essary.
Control doors broken Repair control doors.
Air ducts leaking or clogged Repair air ducts.
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On-Vehicle Service

Heater Unit Components

Heater Unit Removal and Installation

REMOVAL
1) Disconnect negative (–) cable at battery.
2) If equipped with air bag system, disable air bag system refer-

ring to “Disabling air bag system” in Section 10B.

1. Heater core 4. Temperature control door assembly 7. Temperature control lever

2. Blower motor assembly 5. Air flow control door assembly 8. Heater case

3. Blower motor resistor 6. Air flow control lever
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3) Drain engine coolant and disconnect heater hoses (1) from
heater unit.

4) Remove instrument panel referring to “Instrument Panel
Removal and Installation” in Section 9.

5) Loosen air inlet box (cooling unit) mounting nut (2), and
remove mounting nut (3).

6) Remove bolts (4), nuts (5) and screws (6).
7) Remove heater unit (7).

INSTALLATION
Reverse removal procedure install heater unit noting the following
instructions.

• When installing each part, be careful not to catch any cable
or wiring harness.

• Adjust control cables by referring to “Heater Unit Removal and
Installation” in this section.

• Fill engine coolant to radiator.
• If equipped with air bag system, enable air bag system refer-

ring to “Enabling air bag system” in Section 10B.

Blower Motor Removal and Installation

REMOVAL
1) Disconnect negative (–) cable at battery.
2) Disable air bag system (if equipped) referring to “Disabling

air bag system” in Section 10B.
3) Remove column hole cover.

4) Remove the pedal.
• For RH steering vehicle, remove clutch pedal assembly.
• For LH steering vehicle, remove accelerator pedal (1)

assembly.

5

3

2

7

1

46

6

1



HEATER AND VENTILATION 1A-7
5) Disconnect blower motor coupler (1).
6) Remove blower motor (2).

INSTALLATION

1) Reverse removal procedure for installation.
2) Enable air bag system (if equipped) referring to “Enabling air

bag system” in Section 10B.

Blower Motor Inspection

1) Check for continuity between two terminals as shown in fig-
ure.
If there is no continuity, replace blower motor.

2) Check operation and current.
a) Fix blower motor (1) by using vise.
b) Connect battery to blower motor (1) as shown.
c) Check if blower motor operates smoothly without abnormal

noise.
d) Check if ammeter indicates specified current.

If measured current is incorrect, replace blower motor.

Blower specified current at 12 V
18 A maximum

1

2

1

2

1
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Blower Motor Resistor Removal and Installa-
tion

REMOVAL
1) Disconnect negative (–) cable at battery.
2) Disable air bag system (if equipped) referring to “Disabling

air bag system” in Section 10B.
3) Remove clutch pedal bracket (RH steering vehicle only).
4) Disconnect blower motor resistor coupler.

5) Remove blower motor resistor (1).

INSTALLATION
1) Reverse removal procedure for installation.
2) Enable air bag system (if equipped) referring to “Enabling air

bag system” in Section 10B.

Blower Motor Resistor Inspection

Measure each terminal-to-terminal resistance on resistor.
If measured resistance is incorrect, replace blower motor resistor.

Resistance 
H – Mh: Approx. 0.4 Ω at 20 – 25 °C (68 – 77 °F)
Mh – Ml: Approx. 0.6 Ω at 20 – 25 °C (68 – 77 °F)
Ml – L: Approx. 1.0 Ω at 20 – 25 °C (68 – 77 °F)

1

MI

L

Mh

H
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Heater Control Lever Assembly Components

Heater Control Lever Assembly Removal and 
Installation

REMOVAL
1) Disconnect negative (–) cable at battery.
2) Disable air bag system (if equipped) referring to “Disabling

air bag system” in Section 10B.

3) Remove center garnish (1) and radio or accessory case (if
equipped).

4) Disconnect each heater control cables (airflow control, tem-
perature control and air intake control) from heater unit and
air inlet box.

5) Disconnect blower speed selector coupler and rear defogger
(and A/C) switch coupler.

1. Heater control body assembly 4. Bulb 7. Airflow control cable 10. A/C switch

2. Airflow selector 5. Air intake control cable 8. Air intake selector 11. Rear defogger switch

3. Blower speed selector 6. Temperature control cable 9. Temperature selector

7

6

5

4

1

2

3

8

9
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6) Remove heater control lever assembly (1).

INSTALLATION

1) Reverse removal procedure for installation.

2) Adjust cables as follows.
a) Move airflow selector (a), temperature selector (b) and air

intake selector (c) fully in arrow direction as shown in figure.

1

NOTE:
When installing heater control lever assembly, be careful
not to damage the unit by taping (a) the unit for prorec-
tion.

a

a

A: LH steering vehicle

B: RH steering vehicle

2 3

4
1

A/C

2 3

4
1

A/C

[A]

[B]

a b

c

c

a b
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b) Push airflow control lever (d), temperature control lever (e)
and door link (f) fully in arrow direction and fix cable with
clamp in position as shown in figure.

3) If equipped with air bag, enable air bag system referring to
“Enabling air bag system” in Section 10B.

Blower Speed Selector Inspection

Check blower speed selector for each terminal-to-terminal conti-
nuity. 

NOTE:
After installing control cables, make sure that control
levers move smoothly and stop at proper position.

d

e

f

TERMINAL
GND I L ML MH H

POSITION
OFF O

1 O O O
2 O O O
3 O O O
4 O O O

I

GNDML
L

HMH
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Rear Defogger Switch Inspection

Check for continuity between terminals at each switch position by
referring to the table below.

[a]: Switch button released

[b]: Switch button kept in push

B C A

TERMINAL

POSITION

OFF
[a]

ON
[b]

A B C
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Air Inlet Box Components

Air Inlet Box Removal and Installation
Refer to “Cooling Unit (Evaporator) Removal and Installation” in
Section 1B.

1. Air inlet box 4. Grommet 7. Air inlet door

2. Dash packing 5. Air filter (if equipped) 8. Air inlet box

3. Packing 6. Door link 9. Air resistance board

6

1

5
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Center Ventilation Louver Removal and 
Installation

REMOVAL

1) Remove center garnish (1).

2) Remove center ventilation louver (1) from center garnish (2).

INSTALLATION
Reverse removal procedure for installation.

Side Ventilation Louver Removal and Installa-
tion
REMOVAL

1) Remove ventilation louver (1) as shown.

INSTALLATION
Reverse removal procedure for installation.

1

1

2

2. Rag

1

2
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

For basic servicing method of the air conditioning system that is not described in this section, refer to AIR CON-
DITIONINGBASIC MANUAL (P/No: 99520-02130).

CONTENTS
General Description........................................1B-3

Refrigerant Type Construction ......................1B-3
Air Conditioning System Description.............1B-3
Major Components of A/C System................1B-4
A/C System Wiring Circuit Diagram ..............1B-5

Diagnosis .........................................................1B-6
A/C System Symptom Diagnosis ..................1B-6
Abnormal Noise Diagnosis of A/C System....1B-9

Abnormal noise from compressor .............1B-9
Abnormal noise from magnetic clutch .......1B-9
Abnormal noise from tubing ......................1B-9
Abnormal noise from condenser
assembly ...................................................1B-9
Abnormal noise from crankshaft pulley ...1B-10
Abnormal noise from tension pulley ........1B-10
Abnormal noise from A/C evaporator ......1B-10

Abnormal noise from blower motor ......... 1B-10
A/C System Performance Inspection .......... 1B-11

Performance diagnosis table................... 1B-12
A/C System Inspection of ECM................... 1B-16

Voltage check.......................................... 1B-16
On-Vehicle Service .......................................1B-18

Operation Procedure for Refrigerant
Charge ........................................................ 1B-18

Recovery ................................................. 1B-19
Replenishing compressor oil ................... 1B-19
When replacing other part....................... 1B-20
Evacuation of A/C system....................... 1B-20
A/C system check for pressure leaks...... 1B-21
Charge .................................................... 1B-22
Removing manifold gauge set................. 1B-24
Leak test.................................................. 1B-24

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:
The air conditioning system of this vehicle uses refrigerant HFC-134a (R-134a).
None of refrigerant, compressor oil and component parts is interchangeable between two types of A/
C: one using refrigerant CFC-12 (R-12) and the other using refrigerant HFC-134a (R-134a).
Be sure to check which refrigerant is used before any service work including inspection and mainte-
nance. For identification between these two types, refer to “Refrigerant Type Construction” in page
1B-2.
When replenishing or changing refrigerant and compressor oil and when replacing parts, make sure
that the material or the part to be used is appropriate to the A/C installed in the vehicle being serviced.
Use of incorrect one will result in leakage of refrigerant, damage in parts or other faulty condition.
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Precautions on Servicing A/C System ........ 1B-25
Refrigerant line........................................ 1B-25
Handling refrigerant HFC-134a
(R-134a).................................................. 1B-26
Refrigerant recovery ............................... 1B-26
Refrigerant charge .................................. 1B-26

Condenser Assembly On-Vehicle
Inspection.................................................... 1B-26
Condenser Assembly Removal and
Installation................................................... 1B-26
Receiver / Dryer Removal and
Installation................................................... 1B-28
Condenser Cooling Fan Motor
On-Vehicle Inspection................................. 1B-28
Condenser Cooling Fan Assembly
Removal and Installation............................. 1B-29
Cooling Unit (Evaporator) Components ...... 1B-30
Cooling Unit (Evaporator) Removal and 
Installation................................................... 1B-30
Cooling Unit (Evaporator) Inspection .......... 1B-31
Evaporator Thermistor (Evaporator
Temperature Sensor) Removal and
Installation................................................... 1B-31
Evaporator Thermistor (Evaporator
Temperature Sensor) Inspection ................ 1B-32
Expansion Valve Inspection........................ 1B-32
Expansion Valve Removal and
Installation................................................... 1B-33

Dual Pressure Switch Inspection ................ 1B-33
Dual Pressure Switch Removal and
Installation .................................................. 1B-34
A/C Switch Inspection................................. 1B-34
Condenser Cooling Fan Relay
(No.1 and No.2) Inspection......................... 1B-35
Compressor Relay Inspection..................... 1B-36
Compressor Assembly Removal and
Installation .................................................. 1B-36
Compressor Drive Belt Inspection and
Adjustment.................................................. 1B-37
Compressor Drive Belt Replacement ......... 1B-38
Compressor Assembly Components .......... 1B-38
Magnet Clutch Inspection ........................... 1B-39
Magnet Clutch Removal and
Installation .................................................. 1B-39
Thermal Switch Inspection.......................... 1B-41
Thermal Switch Removal and
Installation .................................................. 1B-41
Relief Valve Inspection ............................... 1B-42
Relief valve Removal and Installation......... 1B-42

Specifications ............................................... 1B-43
Tightening Torque Specifications ............... 1B-43

Special Tools and Equipment ..................... 1B-43
Required Service Material .......................... 1B-43
Special Tool ................................................ 1B-43
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General Description
Refrigerant Type Construction

Whether the A/C in the vehicle being serviced uses HFC-134a
(R-134a) or CFC-12 (R-12) is indicated on label (1) on the com-
pressor. Also, it can be checked by the shape of the service
(charge) valve (2).

Air Conditioning System Description

[A]: Liquid 1. Compressor 4. Receiver / dryer 7. Evaporator

[B]: Vapor 2. Magnet clutch 5. Pressure switch

[C]: Superheated vapor 3. Condenser 6. Expansion valve
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Major Components of A/C System

1. Cooling unit 5. Discharge hose 9. Side ventilation air 13. Side defroster air

2. Compressor 6. Suction hose 10. Center ventilation air 14. Fresh air

3. Condenser assembly 7. Liquid pipe 11. Foot air 15. Recirculation air

4. Receiver / dryer 8. Expansion valve 12. Front defroster air 16. Evaporator

9

12 12
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11 11
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A/C System Wiring Circuit Diagram
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Diagnosis
A/C System Symptom Diagnosis

1. Ignition switch 7. Junction connector 13. Condenser cooling fan 
relay No.2

19. A/C evaporator thermistor

2. Blower motor 8. Rear defogger 14. Radiator cooling fan relay 20. ECT sensor

3. Heater control panel 9. Dual pressure switch 15. Condenser cooling fan 
motor

a: To lighting switch

4. Lighting controller 10. ECM 16. Condenser cooling fan 
relay No.1

5. Rear defogger relay 11. Main relay 17. Compressor relay

6. Blower motor resistor 12. Radiator cooling fan motor 18. Compressor

Condition Possible Cause Correction
No cool air comes out 
(A/C system does not 
operate)

No refrigerant Perform recovery, evacuation and charge.
Fuse blown Check related fuses, and check short cir-

cuit to ground.
A/C switch faulty Check A/C switch.
Blower speed selector faulty Check blower speed selector referring to 

“Blower Speed Selector Inspection” in 
Section 1A.

A/C evaporator temperature sensor 
faulty

Check A/C evaporator temperature sen-
sor.

Dual pressure switch faulty Check dual pressure switch.
Wiring or grounding faulty Repair as necessary.
ECT sensor faulty Check ECT sensor referring to Section 

6E1.
ECM and/or its circuit faulty Check ECM and its circuit referring to Sec-

tion 6E1.
Magnet clutch faulty Check magnet clutch.
Compressor drive belt loosened or bro-
ken

Adjust or replace drive belt.

Compressor faulty Check compressor.
Compressor relay faulty Check compressor relay.

No cool air comes out 
(A/C condenser cool-
ing fan motor does not 
operate)

Fuse blown Check related fuses, and check for short 
circuit to ground.

Wiring or grounding faulty Repair as necessary.
Condenser cooling fan motor relay 
faulty

Check condenser cooling fan motor relay.

Condenser cooling fan motor faulty Check condenser cooling fan motor.
ECM and/or its circuit faulty Check ECM and its circuit referring to Sec-

tion 6E1.
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No cool air comes out 
(Blower motor does 
not operate)

Fuse blown Check related fuses, and check for short 
circuit to ground.

Blower motor resistor faulty Check blower motor resistor referring to 
“Blower Motor Resistor Inspection” in Sec-
tion 1A.

Blower speed selector faulty Check blower speed selector referring to 
“Blower Speed Selector Inspection” in 
Section 1A.

Wiring or grounding faulty Repair as necessary.
Blower motor faulty Check blower motor referring to “Blower 

Motor Inspection” in Section 1A.
Cool air does not 
come out or insuffi-
cient cooling (A/C sys-
tem normal operation)

Insufficient or excessive charge of 
refrigerant

Check charge of refrigerant and system for 
leaks.

Condenser clogged Check condenser.
A/C evaporator clogged or frosted Check A/C evaporator and A/C evaporator 

temperature sensor.
A/C evaporator temperature sensor 
faulty

Check A/C evaporator temperature sen-
sor.

Expansion valve faulty Check expansion valve.
Desiccant clogged Check receiver / dryer
Compressor drive belt loosened or bro-
ken

Adjust or replace drive belt.

Magnetic clutch faulty Check magnetic clutch.
Compressor faulty Check compressor.
Air in A/C system Replace desiccant, and perform evacua-

tion and charge.
Air leaking from heater and cooling unit 
or air duct

Repair as necessary.

Heater and ventilation system faulty Check air inlet box (cooling unit), heater 
control assembly and heater unit.

Blower motor faulty Check blower motor referring to “Blower 
Motor Inspection” in Section 1A.

Excessive compressor oil existing in
A/C system

Pull out excess compressor oil in A/C sys-
tem circuit, and check compressor.

Cool air does not 
come out only inter-
mittently

Wiring connection faulty Repair as necessary.
Expansion valve faulty Check expansion valve.
Excessive moisture in A/C system Replace receiver / dryer, and perform 

evacuation and charge.
Magnetic clutch faulty Check magnetic clutch.
Excessive charge of refrigerant Check charge of refrigerant.

Condition Possible Cause Correction
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Cool air comes out 
only at high speed

Condenser clogged Check condenser.
Insufficient charge of refrigerant Check for charge of refrigerant.
Air in A/C system Replace receiver / dryer, and perform 

evacuation and charge.
Compressor drive belt loosened or bro-
ken

Adjust or replace drive belt.

Compressor faulty Check compressor.
Condenser cooling fan motor faulty Check condenser cooling fan motor.
Condenser cooling fan motor relay 
faulty

Check condenser cooling fan motor relay.

Condenser cooling fan blade faulty Check condenser cooling fan blade.
Cool air does not 
come out only at high 
speed

Excessive charge of refrigerant Check for charge of refrigerant.
A/C evaporator frosted Check A/C evaporator and A/C evaporator 

temperature sensor.
Insufficient airflow of 
cooled air

A/C evaporator clogged or frosted Check A/C evaporator and A/C evaporator 
temperature sensor.

Air leaking from cooling unit or air duct Repair as necessary.
Blower motor faulty Check blower motor referring to “Blower 

Motor Inspection” in Section 1A.
Wiring or grounding faulty Repair as necessary.

Condition Possible Cause Correction
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Abnormal Noise Diagnosis of A/C System
Abnormal noise from compressor

Abnormal noise from magnetic clutch

Abnormal noise from tubing

Abnormal noise from condenser assembly

Condition Possible Cause Correction
During compressor opera-
tion, a rumbling noise is 
heard proportional to engine 
revolutions.

Inadequate clearance in scroll area Replace compressor.

A loud noise is heard at a 
certain rpm, disproportion-
ately to engine revolution.

Loose or faulty compressor drive belt Adjust drive belt tension or replace 
drive belt.

Loose compressor mounting bolts Tighten mounting bolts.
A loud rattle is heard at low 
engine rpm.

Loose compressor clutch plate bolt Tighten clutch plate bolt.
Replace compressor if it was oper-
ated in this condition for a long 
time.

Condition Possible Cause Correction
A rumbling noise is heard 
when compressor is not 
operating.

Worn or damaged bearings Replace magnet clutch assembly.

A chattering noise is heard 
when compressor is 
engaged.

Faulty magnet clutch clearance 
(excessive clearance)

Adjust magnet clutch clearance.

Worn magnet clutch friction surface Replace magnet clutch assembly.
Compressor oil leaked from shaft seal, 
contaminating the friction surface

Replace compressor body assem-
bly.

Condition Possible Cause Correction
A droning noise is heard 
from inside of the vehicle, 
but not particularly notice-
able in engine compartment.

Faulty tubing clamps Reposition clamps or increase the 
number of clamps.

Resonance caused by pulsation from 
variations in refrigerant pressure

Attach a silencer to tubing, or mod-
ify its position and length.

Condition Possible Cause Correction
Considerable vibration in 
condenser assembly

Resonance from condenser assembly 
bracket and body

Firmly insert a silencer between 
condenser assembly bracket and 
body.

Loose condenser cooling fan mount-
ing bolts

Tighten mounting bolts.

Faulty condenser cooling fan blade Replace condenser cooling fan 
blade.
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Abnormal noise from crankshaft pulley

Abnormal noise from tension pulley

Abnormal noise from A/C evaporator

Abnormal noise from blower motor

Condition Possible Cause Correction
A loud rattling noise is heard 
at idle or sudden accelera-
tion.

Loosen crankshaft pulley bolt Tighten bolt.

Condition Possible Cause Correction
Clattering noise is heard 
from pulley.

Worn or damaged bearing Replace tension pulley.

Pulley cranks upon contact. Cracked or loose bracket Replace or tighten bracket.

Condition Possible Cause Correction
Whistling sound is heard 
from A/C evaporator.

Depending on the combination of the 
interior/exterior temperatures, engine 
rpm and refrigerant pressure, the 
refrigerant flowing out of the expan-
sion valve may, under certain condi-
tions, make a whistling sound

At times, slightly decreasing refrig-
erant volume may stop this noise.
Inspect expansion valve and 
replace if faulty.

Condition Possible Cause Correction
Blower motor emits a chirp-
ing sound in proportion to its 
speed of rotation.

Worn or damaged motor brushes or 
commutator

Replace blower motor.

Fluttering noise or loud dron-
ing noise is heard from 
blower motor.

Leaves or other debris introduced 
from fresh air inlet to blower motor

Remove debris and make sure that 
the screen at fresh air inlet is intact.
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A/C System Performance Inspection
1) Confirm that vehicle and environmental conditions are as fol-

lows.
– Vehicle is not exposed to direct sun.
– Ambient temperature is within 15 °C – 35 °C (59 °F – 95

°F).

2) Make sure that high pressure valve (1) and low pressure
valve (2) of manifold gauge are firmly closed.

3) Connect high pressure charging hose (3) to high pressure
service valve (5) on vehicle, and connect low pressure
charging hose (4) to low pressure service valve (6) on vehi-
cle.

4) Bleed the air in charging hoses (3) and (4) by loosening their
nuts respectively on manifold gauge, utilizing the refrigerant
pressure. When a hiss is heard, immediately tighten nut.

5) Warm up engine to normal operating temperature and keep
it at specified idle speed.

6) Turn A/C switch ON, and set blower selector at “4” maxi-
mum, temperature selector at maximum cold, airflow selec-
tor at face, air intake selector at recirculation position.
(Confirm that A/C compressor and condenser fans are work-
ing.)

7) Keep all windows, doors and engine food open.

Performance diagnosis condition

8) With about 20 mm (0.8 in.) of dry bulb thermometer inserted
into center duct air outlet and another one set near evapora-
tor air inlet, read temperature difference between air outlet
and air inlet.

CAUTION:
Do not interchange high and low pressure charging
hoses by mistake.

3

4

6
5

A/C inlet air temperature 15 – 35 °C (59 – 95 °F)
Engine rpm Keep 1,500 r/min.
Blower fan switch “4” (maximum position)
Temperature control Maximum cold
Air outlet control Face
Vehicle Doors All open
Air inlet door position Recirculation
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9) Check for each pressure of low side and high side if it is
within shaded range of left graph.
If each gauge reading is out of specified pressure, correct
defective part referring to following Test Diagnosis table.

Example:

10) Check inlet port temperature-to-outlet port temperature rela-
tionship using graph at the left.
For example, if evaporator inlet port temperature is 25 °C (77
°F) and center duct air outlet temperature is 8 °C (46.4 °F),
their crossing point is within acceptable range as shown in
graph at the left.
In this case, cooling performance is satisfactory and proper.

11) If crossing point is out of acceptable range, diagnose trouble
referring to following Test Diagnosis table.

Performance diagnosis table

NOTE:
Pressure registered on gauge varies with ambient tem-
perature. Therefore, use left graphs when determining if
pressures are normal or not.

Gauges should read as follows when ambient tempera-
ture is 30 °C (86 °F)
Pressure on high pres-
sure gauge (HI):

1400 – 1750 kPa 
14.0 – 17.5 kg/cm2

Pressure on low pressure 
gauge (LO):

230 – 350 kPa 
2.3 – 3.5 kg/cm2

NOTE:
If ambient temperature is approximately 30 °C (86 °F), it is possible to diagnose A/C system in detail
referring to “DETAILED DIAGNOSIS TABLE (AMBIENT TEMPERATURE AT 30°C (86°F))” under “A/C
System Performance Inspection” in this section.
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HIGH PRESSURE GAUGE

LOW PRESSURE GAUGE

THERMOMETER AT CENTER DUCT

Condition Possible Cause Correction
Pressure high 
(“A” area of high side 
graph)

Refrigerant overcharged Recharge.
Expansion valve frozen or clogged Check expansion valve.
Clogged refrigerant passage of high side Clean or replace.
Condenser cooling fan malfunction (Insufficient 
cooling of condenser)

Check condenser cooling fan.

Dirty or bent condenser fins (Insufficient cooling 
of condenser)

Clean or repair.

Compressor malfunction (Insufficient oil etc.) Check compressor.
Engine overheat Check engine cooling system refer-

ring to Section 6B.
Pressure low 
(“B” area of high side 
graph)

Insufficient refrigerant (Insufficient charge or 
leakage)

Check for leakage, repair if neces-
sary and recharge.

Expansion valve malfunction (valve opens too 
wide)

Check expansion valve.

Compressor malfunction (Insufficient compres-
sion)

Check compressor.

Condition Possible Cause Correction
Pressure high 
(“C” area of low side 
graph)

Expansion valve malfunction (valve opens too 
wide)

Check expansion valve.

Compressor malfunction (Insufficient compres-
sion)

Check compressor.

Pressure low 
(“D” area of low side 
graph)

Insufficient refrigerant (Insufficient charge or 
leakage)

Check for leakage, repair if neces-
sary and recharge.

Expansion valve malfunction (valve opens too 
narrow)

Check expansion valve.

Clogged refrigerant passage (crashed pipe) Repair or replace.

Condition Possible Cause Correction
Outlet air temperature 
at center duct is high 
(Crossing point is in 
area “E”)

Insufficient or excessive charge of refrigerant Check refrigerant pressure.
Dirty or bent A/C evaporator fins Clean or repair.
Air leakage from cooling (heater) unit or air duct Repair or replace.
Malfunctioning, switch over function of door in 
cooling (heater) unit

Repair or replace.

Compressor malfunction Check compressor.
Outlet air temperature 
at center duct is low 
(Crossing point is in 
area “F”)

Insufficient air volume from center duct (Heater 
blower malfunction)

Check blower motor and fan.

Compressor malfunction Check compressor.
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DETAILED DIAGNOSIS TABLE (AMBIENT TEMPERATURE AT 30°C (86°F))

Condition

Possible Cause Correction
Manifold 
Gauge

MPa 
(kg/cm2) 

(psi)
Detail

Lo Hi
0.23 – 0.35 
(2.3 – 3.5) 
(33 – 50)

1.4 – 1.75 
(14 – 17.5) 
(200 – 249)

Normal condition
– –

Negative 
pressure

0.5 – 0.6 
(5 – 6) 
(71.2 – 85.3)

The low pressure side 
reads a negative pres-
sure, and the high pres-
sure side reads an 
extremely low pres-
sure.
Presence of frost 
around tubing to and 
from receiver / dryer 
and expansion valve.

Dust particles or water 
droplets are either stuck 
or frozen inside expan-
sion valve, preventing the 
refrigerant from flowing

Clean expansion valve.
Replace it if it cannot be 
cleaned.
Replace receiver / dryer.
Evacuate the A/C system 
and recharge with fresh 
refrigerant.

Normal :
0.23 – 0.35 
(2.3 – 3.5) 
(33 – 50)
↑ ↓
Abnormal : 
Negative 
pressure

Normal :
1.4 – 1.75 
(14 – 17.5) 
(200 – 249)
↑ ↓
Abnormal : 
0.7 – 1.0 
(7 – 10) 
(100 – 142)

During A/C operation, 
the low pressure side 
sometimes indicates 
negative pressure, and 
sometimes normal 
pressure. Also high 
pressure side reading 
fluctuates between the 
abnormal and normal 
pressure.

Expansion valve is frozen 
due to moisture in the 
system, and temporarily 
shuts off the refrigeration 
cycle

Replace expansion 
valve.
Replace receiver / dryer.
Evacuate A/C system 
and recharge with fresh 
refrigerant.

0.05 – 0.15 
(0.5 – 1.5) 
(4.2 – 21.3)

0.7 – 1.0 
(7 – 10) 
(100 – 142)

Both low and high pres-
sure sides indicate low 
readings.
Continuous air bub-
bles are visible through 
sight glass.
Output air is slightly 
cold.

Insufficient refrigerant in 
system
(Refrigerant leaking)

Using leak detector, 
check for leaks and 
repair as necessary.
Recharge refrigerant to a 
specified amount.
If the pressure reading is 
almost 0 when the mani-
fold gauges are attached, 
check for any leaks, 
repair them, and evacu-
ate the system.

0.4 – 0.6 
(4 – 6) 
(56.9 – 85.3)

Pressure on low pres-
sure side is high.
Pressure on high pres-
sure side is low.
Both pressure becom-
ing equal right after A/C 
is turned OFF.

Internal leak in compres-
sor

Inspect compressor and 
repair or replace as nec-
essary.
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0.35 – 0.45 
(3.5 – 4.5) 
(50 – 64)

2.0 – 2.5 
(20 – 25) 
(285 – 355)

High pressure reading 
on both low and high 
pressure sides.
Air bubbles are not visi-
ble even when engine 
rpm is lowered.

Overcharged A/C system Adjust refrigerant to 
specified amount.

Faulty condenser cool-
ing operation

Clean condenser.

Faulty condenser cool-
ing fan operation

Inspect and repair con-
denser cooling fan.

High pressure reading 
on both low and high 
pressure sides.
Low pressure side tub-
ing is not cold when 
touched.
Air bubbles are visible 
through sight glass.

Presence of air in A/C 
system
(Improperly evacuated)

Replace receiver / dryer.
Inspect quantity of com-
pressor oil and presence 
of contaminants in oil.
Evacuate system and 
recharge with fresh refrig-
erant.

0.45 – 0.55 
(4.5 – 5.5) 
(64 – 78)

High pressure reading 
on both low and high 
pressure sides.
Large amount of frost 
or dew on the low pres-
sure side tubing.

Faulty expansion valve
Refrigerant flow is not 
regulated properly

Replace expansion 
valve.

Condition

Possible Cause Correction
Manifold 
Gauge

MPa 
(kg/cm2) 

(psi)
Detail

Lo Hi
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A/C System Inspection of ECM 
ECM and circuits can be checked at ECM wiring couplers by
measuring voltage.

Voltage check

1) Remove ECM (1) from vehicle.
2) Connect ECM couplers (2) to ECM.
3) Check voltage at each terminal of couplers connected. Refer

to “Fuel injector on-vehicle inspection” in Section 6E.

Terminal arrangement of ECM coupler (viewed from harness side)

CAUTION:
ECM cannot be checked by itself. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with couplers
disconnected from it.

NOTE:
As each terminal voltage is affected by the battery volt-
age, confirm that it is 11 V or more when ignition switch
is ON position.

[A]: Fig. A

[B]: Fig. B

3. C64-2

1234567

891011121314151617

18192021222324252627

28293031323334 35

1234567

8910111213141516171819

2021222324252627

28293031323334 35

123456

78910111213141516

1718192021222324252627

28293031323334

C64 C63 G91
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ECM voltage values table for relation of A/C control

Termi-
nal

Wire Circuit Measure-
ment 

Ground

Normal 
Value

Condition

C63-16 LT GRE Engine cool-
ant tempera-
ture sensor 
input

Ground to 
engine (Fig B)

3.7 – 3.85 V Ignition switch ON, ECT at 0 °C (32 °F)
1.45 – 1.6 V Ignition switch ON, ECT at 50 °C (122 °F)
0.4 – 0.5 V Ignition switch ON, ECT at 100 °C (212 °F)

C63-28 ORN Sensor ground Ground to 
engine (Fig B)

–0.5 – 0 V Ignition switch ON

C64-2 BLK ECM ground 
for sensor cir-
cuit

Ground to 
body (Fig A)

–0.5 – 0 V Ignition switch ON

C64-5 GRN/
YEL

Condenser 
cooling fan 
relay No.2 out-
put

Ground to 
engine (Fig B)

0 – 1 V Ignition switch ON, Engine coolant temper-
ature more than 110 °C (230 °F) or A/C 
request signal low input

10 – 14 V Ignition switch ON, Engine coolant temper-
ature under 113 °C (235 °F) or A/C request 
signal high input

C64-11 PNK/
BLK

Magnet clutch 
relay output

Ground to 
engine (Fig B)

0 – 1 V Engine running, A/C request signal low 
input and engine coolant temperature less 
than 110 °C (230 °F) 

10 – 14 V Engine running, A/C request signal high 
input and engine coolant temperature more 
than 113 °C (235 °F) 

C64-12 PNK Condenser 
cooling fan 
relay No.1 out-
put

Ground to 
engine (Fig B)

0 – 1 V Ignition switch ON, Engine coolant temper-
ature more than 110 °C (230 °F) or A/C 
request signal low input

10 – 14 V Ignition switch ON, Engine coolant temper-
ature under 113 °C (235 °F) or A/C request 
signal high input

C64-15 BRN/
WHT

Main relay Ground to 
engine (Fig B)

0 – 1 V Ignition switch ON
10 – 14 V Ignition switch OFF

G91-4 BRN Radiator cool-
ing fan relay 
output

Ground to 
engine (Fig B)

0 – 1 V
10 – 14 V

G91-6 BLK/
RED

Power supply 
for engine con-
trol

Ground to 
engine (Fig B)

10 – 14 V Ignition switch ON

G91-13 YEL Blower fan 
switch

Ground to 
engine (Fig B)

0 – 2 V Blower fan switch 2nd or 3rd or 4th position 
with ignition switch ON

3 – 6 V Blower fan switch 1st position with ignition 
switch ON

10 – 14 V Blower fan switch OFF position with ignition 
switch ON

G91-15 WHT/
BLK

Evaporator 
thermistor 
temp. input

Ground to 
engine (Fig B)

1.9 – 2.3 V 
(1940 – 
2060 Ω)

Evaporator thermistor temperature at 
approximately 25 °C (77 °F) with ignition 
switch ON

3.3 – 3.8 V 
(6450 – 
6850 Ω)

Evaporator thermistor temperature at 
approximately 0 °C (32 °F) with ignition 
switch ON
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On-Vehicle Service
Operation Procedure for Refrigerant Charge

G91-30 YEL/
GRN

A/C switch 
input

Ground to 
engine (Fig B)

0 – 1 V Blower fan switch and A/C switch ON with 
ignition switch ON

10 – 14 V Blower fan switch and A/C switch OFF with 
ignition switch ON

G91-35 PNK/
BLU

Blower fan 
speed input

Ground to 
engine (Fig B)

–0.5 – 0 V Ignition switch ON

Termi-
nal

Wire Circuit Measure-
ment 

Ground

Normal 
Value

Condition

WARNING:
• Your eyes should not be exposed to refrigerant (liquid).

Any liquid HFC-134a (R-134a) escaping by accident shows a temperature as low as approximately 
–6 °C (21 °F) below freezing point. Should liquid HFC-134a (R-134a) get into your eyes, it may cause
a serious injury. To protect your eyes against such accident, it is necessary to always wear gog-
gles. Should it occur that HFC-134a (R-134a) strikes your eyes, consult a doctor immediately.
– Do not use your hand to rub the affected eye(s). Instead, use quantities of fresh cold water to 

splash it over the affected area to gradually raise temperature of such area above freezing point.
– Obtain proper treatment as soon as possible from a doctor or eye specialist.

• Should the HFC-134a (R-134a) liquid come into contact with your skin, the affected area should be
treated in the same manner as when skin is frostbitten or frozen.

• Refrigerant must not be handled near where welding or steam cleaning is performed.
• Refrigerant should be kept at a cold and dark place. It should never be stored where a high temper-

ature is anticipated, e.g. where exposed to direct sun light, close to fire or inside vehicle (including
trunk room).

• Avoid breathing fumes produced when HFC-134a (R-134a) is burned. Such fumes may be hazard-
ous to health.

Start  evacuation

Stop  evacuation

10

Recharge A/C system with�
refrigerant

Check A/C system for refrigerant�
leaks and amount of refrigerant�
charged

760

430 20
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Recovery
REFRIGERANT RECOVERY

When discharging refrigerant out of A/C system, always recover it
by using refrigerant recovery and recycling equipment because
discharging refrigerant HFC-134a (R-134a) into atmosphere
would cause adverse effect to environments.

Replenishing compressor oil

It is necessary to replenish specified amount of compressor oil to
compressor (1) from compressor suction side hole (2) before
evacuating and charging refrigerant.

WHEN CHARGING REFRIGERANT ONLY
When charging refrigerant without replacing any component part,
replenish the same amount of measured oil when recovering
refrigerant (if not measured, replenish 30 cc oil).

NOTE:
• After recovering refrigerant from system, the amount

of removed compressor oil must be measured for
replenishing compressor oil.

• When handling recovery and recycling equipment, be
sure to follow the instruction manual for the equip-
ment.
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WHEN REPLACING COMPRESSOR

Compressor oil is sealed in each new compressor by the amount
required for A/C system. Therefore, when using a new compres-
sor for replacement, drain oil from it by the amount calculated as
follows.

“C” = “A” – “B”
“C”: Amount of oil to be drained
“A”: Amount of oil sealed in a new compressor
“B”: Amount of oil remaining in removed compressor

Oil amount in compressor
90 ± 10 cm3 (90 ± 10 cc, 5.49 ± 0.61 in3)

When replacing other part
Replenish the following amount of oil to compressor.

Amount of compressor oil to be replenished

Evacuation of A/C system
EVACUATING PROCEDURE

CAUTION:
Be sure to use P/N: 99000-99085-00A compressor oil or
an equivalent compressor oil.

NOTE:
Compressor assembly supplied from factory is filled up
with the following amount of oil.

1. New compressor

2. Removed compressor

Replaced part Amount of compressor oil
Evaporator 25 cm3 (25 cc, 1.53 in3)
Condenser 15 cm3 (15 cc, 0.92 in3)

Dryer 20 cm3 (20 cc, 1.22 in3)
Hoses 10 cm3 (10 cc, 0.61 in3) each
Pipes 10 cm3 (10 cc, 0.61 in3) each

CAUTION:
Do not evacuate before recovering refrigerant in system.

NOTE:
Once air conditioning system circuit is opened (exposed)
to atmospheric air, system must be evacuated by using a
vacuum pump. The system should be attached with a
manifold gauge set, and should be evacuated for approx-
imately 15 minutes.
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1) Connect high charging hose (1) and low charging hose (2) of
manifold gauge set (3) respectively as follows: 
High charging hose (1) →  High pressure charging valve (4)
on condenser outlet pipe. 
Low charging hose (2) →  Low pressure charging valve (5)
on suction pipe.

2) Attach center charging hose (6) of manifold gauge set (3) to
vacuum pump (7).

3) Operate vacuum pump (7), and then open discharge side
valve (Hi) (8) of manifold gauge set (3).
If there is no blockage in the system, there will be an indica-
tion on high pressure gauge (9).
In this case, open the other side valve (Lo) (10) of the set
and repair the system.

4) Approximately 10 minutes later, low pressure gauge (11)
should show a vacuum lower than –760 mmHg providing no
leakage exists.

5) Evacuation should be carried out for a total of at least 15
minutes.

6) Continue evacuation until low pressure gauge (11) indicates
a vacuum less than –760 mmHg, and then close both valves
(8), (10).

7) Stop vacuum pump (7). Disconnect center charging hose (6)
from pump inlet. Now, the system is ready for charging
refrigerant.

A/C system check for pressure leaks
After completing the evacuation, close manifold gauge high pres-
sure valve and low pressure valve and wait 10 minutes. Verify
that low pressure gauge reading has not changed.

NOTE:
• If the system does not show a vacuum below –760

mmHg, close both valves, stop vacuum pump and
watch movement of low pressure gauge.

• Increase in the gauge reading suggests existence of
leakage. In this case, repair the system before continu-
ing its evacuation.

• If the gauge shows a stable reading (suggesting no
leakage), continue evacuation.

CAUTION:
If the gauge reading moves closer to “0”, there is a leak
somewhere. Inspect the tubing connections, make nec-
essary corrections, and evacuate system once again,
making sure that there are no leaks.

1

5

4

2
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Charge

CHARGING PROCEDURE
The initial charge of the A/C system is performed from the high
pressure side with the engine stopped. And next, this method
must be followed by charging from the low pressure side with the
engine running.

1) Check if hoses are routed properly after evacuating the sys-
tem.

2) Connect low charging hose (1) and high charging hose (2) of
the manifold gauge set (3) in position. Then, open refrigerant
container valve (4) to purge the charging line.

3) Open the high pressure side valve (5) and charge refrigerant
to system.

4) After a while, open the low pressure side valve (6) and close
the high pressure side valve (5).

5) Start engine and keep engine speed at 1500 r/min. Then,
operate air conditioning.

6) Charge A/C system with refrigerant in vapor state. At this
time, refrigerant container (4) should be held upright.

CAUTION:
• Always charge through low pressure side of A/C system at after the initial charging is performed

from the high pressure side with the engine stopped.
• Never charge to high pressure side of A/C system with engine running.
• Do not charge while compressor is hot.
• When installing tap valve to refrigerant container to make a hole there through, carefully follow

directions given by manufacturer.
• A pressure gauge should always be used before and during charging.
• The refrigerant container should be emptied of refrigerant when discarding it.
• The refrigerant container should not be heated up to 40 °C (104 °F) or over.
• Refrigerant container should not be reversed in direction during charging. Reversing in direction

causes liquid refrigerant to enter compressor, causing troubles, such as compression of liquid
refrigerant and the like.

NOTE:
The air conditioning system contains HFC-134a (R-134a).
Described here is a method to charge the air conditioning system with refrigerant from the refrigerant
service container. When charging refrigerant by using the refrigerant and recycling equipment (when
recycling refrigerant), follow the procedure described in the equipment manufacturer’s instruction
manual.

WARNING:
Make sure that high pressure side valve is closed
securely.

1

2

6
5 4

3
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7) When refrigerant container (1) is emptied, use the following
procedure to replace it with a new refrigerant container (1).

a) Close low pressure valve.
b) Replace empty container (1) with a refrigerant container

which has been charged with refrigerant. When using
refrigerant container tap valve (2), use the following proce-
dure for replacement.

i) Retract needle (3) and remove refrigerant container tap
valve (2) by loosening its plate nut (4).

ii) Install previously-removed refrigerant container tap valve
(2) to a new refrigerant container (1).

c) Purge any air existing in center charging hose
When using refrigerant container tap valve, use the follow-
ing procedure to purge air.

i) Once fully tighten refrigerant container tap valve (1), and
then loosen (open) plate nut (2) slightly.

ii) Open low pressure side valve (3) of manifold gauge set
(4) a little.

iii) As soon as refrigerant comes out with a “hiss” through a
clearance between refrigerant container and tap valve,
tighten plate nut (2) as well as low pressure side valve (3).

iv) Turn handle of tap valve (1) clockwise so that its needle is
screwed into the new container to make a hole for refriger-
ant flow.

8) After the system has been charged with specified amount
(430 ± 20 g) of refrigerant or when low pressure gauge (1)
and high pressure gauge (2) have indicated the following
specified value, close low pressure side valve (3) on mani-
fold gauge set (4).

Low side and high side pressure example 
Gauges should read as follows when ambient tempera-
ture is 30 °C (86 °F).
Pressure 
on high pressure gauge

1400 – 1750 kPa
14.0 – 17.5 kg/cm2

199.1 – 248.9 psi
Pressure 
on low pressure gauge

230 – 350 kPa
2.3 – 3.5 kg/cm2

32.7 – 49.8 psi

3

21

4
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Removing manifold gauge set

When A/C system has been charged with a specified amount of refrigerant, remove manifold gauge set as fol-
lows:
1) Close low pressure side valve of manifold gauge set. (The high pressure side valve is closed continuously

during the process of charging.)
2) Close refrigerant container valve.
3) Stop engine.
4) Using shop rag, remove charging hoses from service valves. This operation must be performed rapidly.
5) Put caps on service valves.

Leak test
Whenever a refrigerant leak is suspected in the system or any
service operation has been performed which may result in dis-
turbing lines or connections, it is advisable to test for leaks.
Common sense should be used in performing any refrigerant leak
test, since the need and extent of any such test will, in general,
depend upon the nature of a complaint and the type of a service
performed on the system.

LIQUID LEAK DETECTORS

There are a number of fittings and places throughout the air con-
ditioning system where a liquid leak detector solution may be
used to pinpoint refrigerant leaks.
By merely applying the solution to the area in question with a
swab, such as attached to the cap of a vial, bubbles will form
within seconds if there is a leak.
For confined areas, such as sections of the evaporator and con-
denser, an electronic (refrigerant) leak detector is more practical
for determining leaks.

Special tool
(A): 09990 - 86011

WARNING:
High pressure side is naturally under high pressure. So, care must be used to protect your eyes and
skin.

WARNING:
• To prevent explosions or fires, make sure that there

are no flammables in the vicinity.
• When exposed to fire, the refrigerant turns into a poi-

sonous gas (phosgene). Do not inhale this gas.
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Precautions on Servicing A/C System

Refrigerant line

• Never use heat for bending pipes. When bending a pipe, try to make its bending angle as smooth as possi-
ble.

• Keep internal parts of air conditioning free from moisture and dirt. When disconnecting any line from system,
install a blind plug or cap to the fitting immediately.

• When connecting hoses and pipes, apply a few drops of compressor oil (refrigerant oil) to seats of coupling
nuts and O-ring.

• When tightening or loosening a fitting, use two wrenches, one for turning and the other for support.

• Route drain hose so that drained water does not make any contact to vehicle components.
• If pipes or hoses are replaced, replenish specified amount of compressor oil to compressor suction side by

referring to “Replenishing compressor oil” under “Operation Procedure for Refrigerant Charge” in this sec-
tion.

• Tighten flared nuts by the following specified torque.

Tightening torque
8 mm pipe: 13 N·m (1.3 kg-m, 9.5 lb-ft)
12 mm pipe: 23 N·m (2.3 kg-m, 16.6 lb-ft)
14.5 mm pipe: 33 N·m (3.3 kg-m, 23.8 lb-ft)

WARNING:
Should refrigerant HFC-134a (R-134a) strike your eye(s), consult a doctor immediately.
• Do not use your hand to rub affected eye(s). Instead, use quantities of fresh cold water to splash it

over affected area to thus gradually raise its temperature above the freezing point.
• Obtain proper treatment as soon as possible from a doctor or eye specialist. Should liquid refriger-

ant HFC-134a (R-134a) get on your skin, such affected part should be treated in the same manner as
when skin is frostbitten or frozen.

1. Suction hose:
Apply compressor oil (refrigerant oil) to O-ring.

4. Expansion valve:
Apply compressor oil (refrigerant oil) to O-ring.

2. Discharge hose:
Apply compressor oil (refrigerant oil) to O-ring.

5. A/C refrigerant pressure switch:
Apply compressor oil (refrigerant oil) to O-ring.

3. Condenser outlet pipe:
Apply compressor oil (refrigerant oil) to O-ring.

O
IL5

O
IL3

O
IL2

O
IL1

O
IL4
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Handling refrigerant HFC-134a (R-134a)
• Always wear goggles to protect your eyes.
• Avoid you direct contact to liquid refrigerant.
• Do not heat refrigerant container higher than 40 °C (104 °F).
• Do not discharge refrigerant into atmosphere.
• Do not allow liquid refrigerant to touch bright metals. Refrigerant combined with moisture is corrosive and

will tarnish surfaces of bright metals including chrome.

Refrigerant recovery
When discharging refrigerant out of A/C system, always recover it by using refrigerant recovery and recycling
equipment. Discharging refrigerant HFC-134a (R-134a) into atmosphere would cause adverse effect to environ-
ments.

Refrigerant charge
After perform replenishing compressor oil and evacuating, charge a proper amount of refrigerant to A/C system
referring to “Charge” under “Operation Procedure for Refrigerant Charge” in this section.

Condenser Assembly On-Vehicle Inspection
Check the following.

• Clog of condenser fins.
If, any clogs are found, condenser fins should be washed with water, and should be dried with compressed
air.

• Condenser fins for leakage and breakage.
If any defects are found, repair or replace condenser.

• Condenser fittings for leakage.
If any defects are found, repair or replace condenser.

Condenser Assembly Removal and Installa-
tion

CAUTION:
Do not perform an additional refrigerant charging to A/C system. This cause it to overcharge.

CAUTION:
Be careful not to damage condenser fins. If condenser fin
is bent, straighten it by using flat head screwdriver or
pair of pliers.
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REMOVAL

1) Disconnect negative (–) cable at battery.
2) Recover refrigerant from A/C system by referring to “Recov-

ery” under “Operation Procedure for Refrigerant Charge” in
this section.

3) Remove front bumper referring to “Front Bumper and Rear
Bumper Removal and Installation” in Section 9.

4) Disconnect condenser cooling fan motor coupler (1).

5) Disconnect discharge hose (1) and liquid pipe (2) from con-
denser assembly (3).

6) Remove condenser assembly mounting bolts (4).
7) Remove condenser assembly (3).

INSTALLATION
Reverse removal procedure to install condenser noting the follow-
ing instructions.

• Replenish specified amount of compressor oil to compressor
suction side by referring to “Replenishing compressor oil”
under “Operation Procedure for Refrigerant Charge” in this
section.

• Evacuate and charge refrigerant by referring to “Evacuation
of A/C system” and “Charge” under “Operation Procedure for
Refrigerant Charge” in this section.

NOTE:
The amount of removed compressor oil must be mea-
sured for replenishing compressor oil.

4

4
2

3

1
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Receiver / Dryer Removal and Installation
REMOVAL

1) Remove condenser assembly referring to “Condenser
Assembly Removal and Installation” in this section.

2) Loosen receiver / dryer attachment bolts (1), (2).
3) Remove receiver / dryer (3).

INSTALLATION
Reverse removal procedure to install receiver / dryer noting the
following instructions.

• Replenish specified amount of compressor oil to compressor
suction side by referring to “Replenishing compressor oil”
under “Operation Procedure for Refrigerant Charge” in this
section.

• Be sure to install receiver / dryer (1) to proper direction as
shown.

• Evacuate and charge refrigerant by referring to “Evacuation
of A/C system” and “Charge” under “Operation Procedure for
Refrigerant Charge” in this section.

Condenser Cooling Fan Motor On-Vehicle 
Inspection

1) Check condenser cooling fan motor for continuity between
terminal “a” and “b” as shown.
If there is no continuity, replace condenser cooling fan
motor.

1

3

2

1

a

b

a < b
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2) Connect battery to condenser cooling fan motor terminal “a”
and “b” as shown in figure, then check that the condenser
cooling fan motor operates smoothly.

Reference:
Condenser cooling fan specified current at 12 V 
8 A maximum.

3) Check condenser cooling fan blade for damage. If any mal-
function is found replace condenser cooling fan.

Condenser Cooling Fan Assembly Removal 
and Installation
REMOVAL

1) Remove condenser assembly referring to “Condenser
Assembly Removal and Installation” in this section.

2) Remove condenser outlet pipe mounting bolts (1) and con-
denser outlet pipe (2).

3) Remove condenser cooling fan assembly mounting bolts (3).
4) Remove condenser cooling fan assembly from condenser.

INSTALLATION
Reverse removal procedure to install condenser cooling fan
motor nothing the following instructions.

• Replenish specified amount of compressor oil to compressor
suction side by referring to “Replenishing compressor oil”
under “Operation Procedure for Refrigerant Charge” in this
section.

• Evacuate and charge refrigerant by referring to “Evacuation
of A/C system” and “Charge” under “Operation Procedure for
Refrigerant Charge” in this section.

1

2
3

3
13



1B-30 AIR CONDITIONING (OPTIONAL)
Cooling Unit (Evaporator) Components

Cooling Unit (Evaporator) Removal and 
Installation
REMOVAL

1) Disconnect negative (–) cable at battery.
2) If equipped with air bag system, disable air bag system refer-

ring to “Disabling air bag system” in Section 10B.
3) Recover refrigerant from refrigeration system by using

recovery and recycling equipment referring to “Operation
Procedure for Refrigerant Charge” in this section.

4) Remove heater control cable, main harness clamp.

5) Loosen suction hose & liquid pipe bolt (4).
6) Loosen cooling unit bolt (1), nut (2) and screw (3) as shown

in figure.
7) Remove cooling unit (5).

1. Evaporator 3. Evaporator case 5. Drain hose 7. Evaporator temperature sensor

2. Expansion valve 4. Packing 6. Air inlet door

5

4

2

5

4

7

13
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INSTALLATION
Reverse removal sequence to install cooling unit, noting the fol-
lowing points.

• If cooling unit or evaporator is replaced, pour 25 cc of refrig-
erating oil to compressor suction-side.

• Install uniformly the padding (1) to installation hole.
• Evacuate and charge system according to previously

described procedure.
• Adjust heater control cable, referring to “Heater Control

Lever Assembly Removal and Installation” in Section 1A.
• Enable air bag system, if equipped.

Cooling Unit (Evaporator) Inspection
• Clog of A/C evaporator fins 

If any clogs are found, A/C evaporator fins should be
washed with water and should be dried with compressed air.

• A/C evaporator fins for leakage and breakage 
If any defects are found, repair or replace A/C evaporator.

• A/C evaporator fittings for leakage 
If any defects are found, repair or replace A/C evaporator.

Evaporator Thermistor (Evaporator Tempera-
ture Sensor) Removal and Installation
REMOVAL

1) Remove evaporator referring to “Cooling Unit (Evaporator)
Removal and Installation” in this section.

2) Remove evaporator thermistor.

INSTALLATION
Reverse removal sequence to install cooling unit, noting the fol-
lowing points.

Install Evaporator thermistor (Evaporator temperature sensor) (3)
to its original position. When its original position is not sure, install
to the center of evaporator referring to figure.

1

1. Cooling unit

2. Evaporator

a = a’

b = b’

1

2

a

a'

b b'

3
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Evaporator Thermistor (Evaporator Tempera-
ture Sensor) Inspection
Check resistance between terminals for evaporator thermistor (1).
If check results are as not specified, replace evaporator ther-
mistor.

Evaporator thermistor resistance

Expansion Valve Inspection
Refer to “A/C System Performance Inspection” earlier in this sec-
tion.

Sensor Temperature (°C(°F)) Resistance (kΩ)
0 (32) 6.5 – 6.8

25 (77) 1.9 – 2.1

NOTE:
When the evaporator thermistor removed, its should be
reinstalled in original position.

1
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Expansion Valve Removal and Installation
REMOVAL

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment referring to “Operation
Procedure for Refrigerant Charge” in this section.

2) Loosen liquid pipe mounting bolt (1).
3) Loosen expansion attaching bolt (2) and remove expansion

valve (3).

INSTALLATION
Reverse removal procedure for installation, noting the following
points.

• Apply compressor oil to expansion valve O-ring and con-
necting hose and pipe O-ring.

• Evacuate and charge system according to previously
described procedure.

Dual Pressure Switch Inspection

1) Check dual pressure switch (1) for continuity at normal temper-
ature (approx. 25 °C (77 °F)) when A/C system has a proper
charge of refrigerant and A/C system (compressor) is under
operation. In each of these cases, switch should show proper
continuity.

2) Check continuity between high and low pressure switch ter-
minals at specified pressure as shown.

High and low pressure switch specification
A: Approximately 200 KPa (2.0 kg/cm2, 28.5 psi)
B: Approximately 230 KPa (2.3 kg/cm2, 32.5 psi)
C: Approximately 2600 KPa (26 kg/cm2, 370 psi)
D: Approximately 3200 KPa (32 kg/cm2, 455 psi)

2 3

1

1
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Dual Pressure Switch Removal and Installa-
tion
REMOVAL

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment referring to “Operation
Procedure for Refrigerant Charge” in this section.

2) Disconnect negative (–) cable at battery.
3) Remove dual pressure switch.

INSTALLATION
Reverse removal procedure for installation, noting the following
points.

• Apply compressor oil to dual pressure switch O-ring.
• Evacuate and charge system according to previously

described procedure.
Tightening torque
Pressure sensor: 11 N·m (1.1 kg-m, 8.0 lb-ft)

A/C Switch Inspection

Check for continuity between terminals at each switch position by
referring to the table below.
If continuity is not indicated as specified below, replace.

[a]: Switch button released

[b]: Switch button kept in push

� B A C

TERMINAL

POSITION

OFF
[a]

ON
[b]

A B C
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Condenser Cooling Fan Relay (No.1 and No.2) 
Inspection

1) Disconnect negative cable at battery.

2) Remove condenser cooling fan relay No.1 (1) and No.2 (2)
from relay box.

3) Check condenser cooling fan relay No.1.
a) Check that there is no continuity between terminal “c” and

“d”. 
If there is continuity, replace relay.

b) Connect battery positive (+) terminal to terminal “b” of relay. 
Connect battery negative (–) terminal “a” of relay.
Check continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

4) Check condenser cooling fan relay No.2.
a) Check that there is continuity between terminal “i” and “f”. 

If there is no continuity, replace relay.
b) Check that there is no continuity between terminal “i” and

“h”. 
If there is continuity, replace relay.

c) Connect battery positive (+) terminal to terminal “e” of relay. 
Connect battery negative (–) terminal “g” of relay.
Check if there is no continuity between terminal “i” and “f”.
If there is continuity when relay is connected to the battery,
replace relay.
Check if there is continuity between terminal “i” and “h”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.
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Compressor Relay Inspection

1) Disconnect negative (–) cable at battery.

2) Remove compressor relay (1) from main fuse box.
3) Check that there is no continuity between terminal “c” and

“d”. If there is continuity, replace relay.
4) Connect battery positive (+) terminal to terminal “b” of relay.

Connect battery negative (–) terminal “a” of relay.
Check for continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

Compressor Assembly Removal and Installa-
tion
REMOVAL

1) Run engine at idle speed with air conditioning ON for 10 min-
utes. After that stop the engine.

2) Disconnect negative (–) cable at battery.
3) Remove front bumper by referring to “Front Bumper and

Rear Bumper Removal and Installation” in Section 9.
4) Remove condenser assembly referring to “Condenser

Assembly Removal and Installation” in this section.

5) Remove compressor drive belt (1) by loosening tension pul-
ley nut (2) and adjusting bolt (3).

6) Disconnect magnet clutch lead wire coupler (4).
7) Remove magnet clutch lead clamp (5).
8) Disconnect suction pipe (6) and discharge hose (7) from

compressor (8).

9) Remove compressor mounting bolts (9), and then remove
compressor (8) from its bracket.

1

NOTE:
Cap open fittings immediately to keep moisture out of
system.

2

1

45

6
3

7

8

9

9
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INSTALLATION
Reverse removal procedure to install compressor noting the fol-
lowing instructions.

• If compressor is replaced, pour new compressor oil by refer-
ring to “Replenishing compressor oil” under “Operation Pro-
cedure for Refrigerant Charge” in this section.

• Evacuate and charge system by referring to “Recovery”
under “Operation Procedure for Refrigerant Charge” in this
section.

• Adjust drive belt tension by referring to “Compressor Drive
Belt Inspection and Adjustment” in this section.

Compressor Drive Belt Inspection and 
Adjustment
INSPECTION

• Check compressor drive belt (6) for wear and cracks, and
replace as required.

• Check compressor drive belt (6) tension by measuring how
much it deflects when pushed at intermediate point between
tension pulley (2) and crank pulley (5) with about 100 N
(10 kg) force after crankshaft pulley 1 rotating. 
If belt tension is without specification, adjust belt tension
referring to procedures below.

Compressor drive belt tension
“a”: 3 – 5 mm (0.12 – 0.20 in.)
New compressor drive belt tension
“a”: 2 – 4 mm (0.08 – 0.16 in.)

ADJUSTMENT
1) Loosen tension pulley nut (3).
2) Adjust belt tension by tighten or loosen tension pulley adjust-

ing bolt (4).
3) Tighten tension pulley nut (3).
4) Turn the crank pulley (5) 1 revolution, then check belt ten-

sion.
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Compressor Drive Belt Replacement
REPLACEMENT

1) Loosen tension pulley nut.
2) Loosen belt tension by loosen tension pulley adjusting bolt.
3) Remove compressor drive belt.
4) Install new compressor drive belt.
5) Adjust belt tension referring to above procedure.

Compressor Assembly Components

1. Thermal switch 5. Shim 9. Circlip Tightening torque

2. Compressor 6. Magnet clutch coil 10. Armature Do not use.

3. Relief valve 7. Magnet clutch pulley 11. Cap

4. Circlip 8. Circlip

      16 N m (1.6 kg-m)

1

2

3

11 4

5

6

7

8

9

10

      10 N m (1.0 kg-m)
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Magnet Clutch Inspection
• Check armature plate and magnet clutch pulley for wear and

oil soaked conditions respectively.
• Check magnet clutch pulley bearing for noise, wear and

grease leakage.

• Measure magnet clutch coil for resistance at 20 °C (68 °F).
If the measured resistance does not remain within above tol-
erance, replace magnet clutch assembly.

Standard Resistance: 4.0 – 4.4 Ω

Magnet Clutch Removal and Installation
REMOVAL

1) Remove compressor from vehicle referring to “Compressor
Assembly Removal and Installation” in this section.

2) Fix armature plate (1) with special tool (A) and remove arma-
ture plate nut (2).

Special tool
(A): 09920–55810

3) Remove armature plate (1).

4) Remove shims from shaft.

5) Remove circlip.

2
1 (A)

(C)
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6) Remove magnet clutch pulley (2).

7) Disconnect magnet clutch lead wire coupler and removal
magnet clutch lead wire clamp.

8) Remove circlip (1) by using special tool.

Special tool
(B):09900–06107

9) Remove magnet clutch coil (2) from compressor (3).

INSTALLATION

1) Install magnet clutch coil (2) fitting protrusion (4) of magnet
clutch coil into hole (5) of compressor case (3). 

2) Install circlip (1) directing chamfer side (6) upward.

Special tool
(B):09900–06107

3) Connect magnet clutch lead wire coupler and install magnet
clutch lead wire clamp.

4) Install magnet clutch pulley (1) and circlip.

5) Tighten new armature plate nut (2) as specified below.
Tightening torque
Clutch plate nut (a): 16 N·m (1.6 kg-m, 11.5 lb-ft)

Special tool
(A): 09920-55810

NOTE:
If it is difficult to remove magnet clutch pulley by hand,
use puller (1).

CAUTION:
When using puller, turn the center bolt of puller by hand.
Otherwise, magnet clutch pulley might be distorted.

2

1

3

2

1
1

(B)

3

2

1

5

4

(B)

6

(B)

2, (a)
1 (A)
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6) Check clearance between armature plate (1) and magnet
clutch pulley (2).
If the clearance comes off the standard clearance, adjust the
clearance by putting shim(s) on compressor shaft.

Standard clearance “a”: 0.25 – 0.5 mm (0.010 – 0.019 in)

Thermal Switch Inspection

Measured thermal switch for resistance at 20 °C (68 °F)

Standard Resistance: 55 mΩ (DC 1.5 V, 100 mA)

Thermal Switch Removal and Installation
REMOVAL

1) Removal compressor from engine referring to “Compressor
Assembly Removal and Installation” in this section.

2) Removal circlip using special tool.

Special tool
(A): 09900–06107

3) Remove thermal switch and O-ring.

INSTALLATION
Reverse removal procedure noting the following point.

• Apply compressor oil to O-ring.
• Evacuate and charge system according to previously

described procedure.

(A)
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• Install thermal switch with aligning to angle “a” (approx. 45°)
in the figure.

Relief Valve Inspection

By using special tool, check if there is refrigerant leakage.
If there is refrigerant leakage, replace the relief valve.

Special tool
(A): 09990–86011

Relief valve Removal and Installation
REMOVAL

1) Removal compressor from vehicle. Referring to “Compres-
sor Assembly Removal and Installation” in this section.

2) Remove cap, relief valve and O-ring.

INSTALLATION

1) Install relief valve (1) and O-ring.

Tightening torque
Relief valve (a): 10 N·m (1.0 kg-m, 7.2 lb-ft)

2) Install cap.
3) Install compressor to engine referring to “Compressor

Assembly Removal and Installation” in this section.

“a”: approx. 45°

"a"

A

NOTE:
Apply compressor oil to relief valve O-ring.

1, (a)
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Specifications
Tightening Torque Specifications

Special Tools and Equipment
Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Refrigerant line 8 mm pipe 13 1.3 9.5

12 mm pipe 23 2.3 16.6
14.5 mm pipe 33 3.3 23.8

Magnet clutch plate 16 1.6 11.5
Relief valve 10 1.0 7.2

Material
Recommended SUZUKI product

(Part Number)
Use

Compressor oil
(refrigerant oil)

COMPRESSOR OIL
P/No.: 99000-99095-00A

• O-ring
• Each component

09990-86011 09920-55810 09900-06107
Gas leak detector Spanner, armature plate Snap ring puller

(Opening type)
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Diagnosis
General Diagnosis
Since the problems in steering, suspension, wheels and tires involve several systems, they must all be consid-
ered when diagnosing a complaint. To avoid using the wrong symptom, always road test the vehicle first. Pro-
ceed with the following preliminary inspection and correct any defects which are found.
1) Inspect tires for proper pressure and uneven wear.
2) Raise vehicle on a hoist and inspect front and rear suspension and steering system for loose or damaged

parts.
3) Spin front wheels. Inspect for out-of-round tires, out-of-balance tires, bent rims, loosen and/or rough wheel

bearings.

Diagnosis Table

Condition Possible Cause Correction
Vehicle Pulls (Leads) Mismatched or uneven tires Replace tire.

Tires not adequately inflated Adjust tire pressure.
Broken or sagging springs Replace spring.
Radial tire lateral force Replace tire.
Disturbed wheel alignment Check and adjust wheel alignment.
Brake dragging in one road wheel Repair brake.
Loose, bent or broken front or rear suspension 
parts

Tighten or replace suspension 
parts.

Abnormal or 
Excessive Tire Wear

Sagging or broken spring Replace spring.
Tire out of balance Adjust balance or replace tire.
Disturbed wheel alignment Check and adjust wheel alignment.
Faulty strut (shock absorber) Replace strut.
Hard driving Replace tire.
Overloaded vehicle Replace tire.
Not rotating tire Replace or rotate tire.
Worn or loose wheel bearing Replace wheel bearing.
Wobbly wheel or tire Replace wheel or tire.
Tires not adequately inflated Adjust tire pressure.

Wheel Tramp Blister or bump on tire Replace tire.
Improper strut (shock absorber) action Replace strut.

Shimmy, Shake or 
Vibration

Tire or wheel out of balance Balance wheels or replace tire and/
or wheel.

Loose wheel bearings Replace wheel bearing.
Worn tie rod ends Replace tie rod end.
Worn lower ball joints Replace front suspension arm.
Excessive wheel runout Repair or replace wheel and/or tire.
Blister or bump on tire Replace tire.
Excessively loaded radial runout of tire / wheel 
assembly

Replace tire or wheel.

Disturbed wheel alignment Check and adjust wheel alignment.
Loose or worn steering linkage Tighten or replace steering linkage.
Loose steering gear case bolts Tighten case bolts.
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Hard Steering Tire not adequately inflated Inflate tires to proper pressure.
Malfunction of power steering system Check and correct.
Bind in tie rod end ball studs or lower ball joints Replace tie rod end or front sus-

pension arm.
Disturbed front wheel alignment Check and adjust front wheel align-

ment.
Rack and pinion adjustment Check and adjust rack and pinion 

torque.
Bind in steering column Repair or replace steering column.

Too Much Play in 
Steering

Wheel bearings worn Replace wheel bearing.
Loose steering gear case bolts Tighten gear case bolts.
Rack and pinion adjustments Check and adjust rack and pinion 

torque.
Worn steering shaft joints Replace joint.
Worn tie rod ends or tie rod inside ball joints Replace tie rod end or tie rod.
Worn lower ball joints Replace front suspension control 

arm.
Poor Returnability Bind in tie rod end ball studs Replace tie rod end.

Bind in ball joints Replace front suspension arm.
Bind in steering column Repair or replace steering column.
Poorly lubricated rack and pinion Check, repair or lubricate rack and 

pinion.
Disturbed front end alignment Check and adjust front end align-

ment.
Rack and pinion adjustment Check and adjust rack and pinion 

torque.
Tires not adequately inflated Adjust tire pressure.

Rack and Pinion Noise
(Rattle or Chuckle)

Loose steering gear case bolts Tighten steering gear case bolts.
Worn rack bush Replace rack bush.
Rack and pinion adjustment Check and adjust rack and pinion 

torque.
Abnormal Noise, 
Front End

Worn, sticky or loose tie rod ends, lower ball 
joints, tie rod inside ball joints or drive shaft 
joints

Replace tie rod end, suspension 
arm, tie rod or drive shaft joint.

Damaged struts or mountings Repair or replace.
Worn suspension arm bushings Replace arm bushings.
Loose stabilizer bar Tighten bolts or nuts, replace 

bushes.
Loose wheel bolts (or nuts) Tighten wheel bolts (or nuts).
Loose suspension bolts or nuts Tighten suspension bolts or nuts.
Broken or otherwise damaged wheel bearings Replace wheel bearings.
Broken suspension springs Replace springs.
Poorly lubricated or worn strut bearings Replace strut bearing.

Condition Possible Cause Correction
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Wander or Poor 
Steering Stability

Mismatched or uneven tires Replace or inflate tires to proper 
pressure.

Loose ball joints and tie rod ends Replace suspension arm or tie rod 
end.

Faulty struts or mountings Replace strut or repair mounting.
Loose stabilizer bar Tighten or replace stabilizer bar or 

bush.
Broken or sagging springs Replace spring.
Rack and pinion adjustment Check and adjust rack and pinion 

torque.
Disturbed front wheel alignment Check and adjust front wheel align-

ment.
Erratic Steering When 
Braking

Worn wheel bearings Replace wheel bearing.
Broken or sagging springs Replace coil spring.
Wheel tires are inflated unequally Inflate tires to proper pressure.
Disturbed front wheel alignment Check and adjust front wheel align-

ment.
Brakes not working in unison Check and repair brake system.
Leaking wheel cylinder or caliper Repair or replace wheel cylinder or 

caliper.
Warped discs Replace brake disc.
Badly worn brake linings Replace brake shoe lining.
Drum is out of round in some brakes Replace brake drum.
Defective wheel cylinders Replace or repair wheel cylinder.

Low or Uneven Trim 
Height
NOTE:
See NOTE *1.

Broken or sagging suspension springs Replace suspension spring.
Over loaded Check loading.
Incorrect suspension springs Replace suspension spring.

Ride Too Soft Faulty struts (shock absorber) Replace struts or absorber.
Suspension Bottoms Overloaded Check loading.

Faulty struts (shock absorber) Replace strut.
Incorrect, broken or sagging springs Replace springs.

Body Leans or Sways 
in Corners

Loose stabilizer bar Tighten stabilizer bar bolts or nuts, 
or replace bushes.

Faulty struts (shock absorbers) or mountings Replace strut or tighten mounting.
Broken or sagging springs Replace suspension springs.
Overloaded Check loading.

Cupped Tires Front struts defective Replace struts.
Worn wheel bearings Replace wheel bearings.
Excessive tire or wheel run-out Replace tire or wheel disc.
Worn ball joints Replace front suspension arm.
Tire out of balance Adjust tire balance.

Condition Possible Cause Correction
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Tire Diagnosis
Irregular and/or premature wear

Irregular and premature wear has many causes. Some of them
are: incorrect inflation pressures, lack of tire rotation, driving hab-
its, improper alignment.
If the following conditions are noted, rotation is necessary:

• Front tire wear is different from rear.
• Uneven wear exists across the tread of any tire.
• Front tire wear is unequal between the right and left.
• Rear tire wear is unequal between the right and left.
• There is cupping, flat spotting, etc.

A wheel alignment check is necessary if following conditions are
noted:

• Front tire wear is unequal between the right and left.
• Wear is uneven across the tread of any front tire.
• Front tire treads have scuffed appearance with “feather”

edges on one side of tread ribs or blocks.

Wear indicators

Original equipment tires have built-in tread wear indicators (1) to
show when they need replacement.
These indicators (1) will appear as approx. 12 mm (0.47 in) wide
bands when the tire tread depth becomes 1.6 mm (0.063 in).
When the indicators (1) appear in 3 or more grooves at 6 loca-
tions, tire replacement is recommended.

NOTE:
*1: Right-to-left trim height (“H”) difference should be
within 15 mm (0.6 in.) with curb weight. (same with rear
side.)

[A] : Hard cornering, under inflation or lack of tire rotation

[B] : Incorrect wheel alignment, tire construction not uniform or wheel heavy acceleration
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Radial tire waddle

Waddle is side to side movement at the front and/or rear of the
vehicle. It is caused by the steel belt not being straight within the
tire. It is most noticeable at a low speed, 8 to 48 kph (5 to 30 mph).
It is possible to locate the faulty tire by road testing the vehicle. If
it is on the rear, the rear end of the vehicle shakes from side to
side or “waddles”. To the driver in the seat, it feels as though
someone is pushing on the side of vehicle.
If the faulty tire is on the front, waddling is more visual. The front
sheet metal appears to be moving back and forth and the driver
feels as though he is at the pivot point in vehicle.
Waddle can be quickly diagnosed by using Tire Problem Detector
(TPD) and following the equipment manufacture’s recommenda-
tions.
If TPD is not available, an alternative method of substituting
known-good tire / wheel assemblies can be used as follows,
although it takes a longer time.

1) Ride vehicle to determine whether the front or rear waddles.
2) Install tires and wheels that are known to be good (on similar vehicle) in place of those on waddling end of

vehicle. If waddling end cannot be identified, substitute rear ones.
3) Road test again. If improvement is noted, reinstall originals one at a time till waddle causal tire is found. If no

improvement is noted, install known-good tires in place of all four. Then reinstall originals in the same man-
ner as above.

EQUIPMENT MANUFACTURE’S RECOMMENDATIONS
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Radial tire lead
“Lead” is the deviation of the vehicle from a straight path on a level rod even with no pressure on the steering
wheel.
Lead is usually caused by:

• Incorrect alignment.
• Uneven brake adjustment.
• Tire construction.

The way in which a tire is built can produce lead in a vehicle. An example of this is placement of the belt. Off
center belts on radial tires can cause the tire to develop a side force while rolling straight down the road. If one 
side of the tire has a little larger diameter than the other, the tire will tend to roll to one side. This will develop a
side force which can produce vehicle lead.
The procedure in previous page should be used to make sure that front alignment is not mistaken for tire lead.

• Part of the lead diagnosis procedure is different from the proper tire rotation pattern currently in the owner
and service manuals. If a medium to high mileage tire is moved to the other side of the vehicle, be sure to
check that ride roughness has not developed

• Rear tires will not cause lead.

Vibration Diagnosis
Wheel unbalance causes most of the highway speed vibration problems. If a vibration remains after dynamic
balancing, its possible causes are as follows.

• Tire runout.
• Wheel runout.
• Tire stiffness variation.

Measuring tire and/or wheel free runout will uncover only part of the problem. All three causes, known as loaded
radial runout, must be checked by using a Tire Problem Detector (TPD). If TPD is not available, alternative
method of substituting known-good tire and wheel assemblies on the problem vehicle can be used, although it
takes a longer time.

[A] : Caused by tire out of round 1. Smooth road

[B] : Caused by tire stiffness variation 2. Suspension movement (loaded runout)

[C] : Caused by rim bent or out of round
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General Description
Front Wheel Alignment Construction

Front alignment refers to the angular relationship between the
front wheels, the front suspension attaching parts and the ground.
Generally, the only adjustment required for front alignment is toe
setting.
Camber and caster can’t be adjusted. Therefore, should camber
or caster be out of specification due to the damage caused by
hazardous road conditions or collision, whether the damage is in
body or in suspension should be determined.
If the body is damaged, it should be repaired and if suspension is
damaged, it should be replaced.

Toe setting
Toe is the turning in or out of the front wheels. The purpose of a
toe specification is to ensure parallel rolling of the front wheels
(Excessive toe-in or toe-out may increase tire wear).
Amount of toe can be obtained by subtracting “A” from “B” as
shown in figure and therefore is given in mm (in.).

Camber

Camber is the tilting of the front wheels from the vertical, as
viewed from the front of the vehicle. When the wheels tilt outward
at the top, the camber is positive. When the wheels tilt inward at
the top, the camber is negative. The amount of tilt is measured in
degrees.

[A]: Wheel top view

1. Forward

1. Body center [A]: Front view

2. Center line of wheel
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Diagnosis
Diagnosis Table
For the details, refer to “Diagnosis Table” in Section 3.

Wheel Alignment Specifications
Front Wheel Alignment Specifications

Repair Instruction
Front Wheel Alignment Inspection and Adjustment
Preliminary checks prior to adjusting front alignment
Steering and vibration complaints are not always the result of improper alignment. An additional item to be
checked is the possibility of tire lead due to worn or improperly manufactured tires. “Lead” is the deviation of the
vehicle from a straight path on a level road without hand pressure on the steering wheel. Procedure for deter-
mining the presence of a tire lead problem contains in Section 3. Before making any adjustment affecting toe
setting, the following checks and inspections should be made to ensure correctness of alignment readings and
alignment adjustments:

• Check all tires for proper inflation pressures and approximately the same tread wear.
• Check for loose of ball joints. Check tie-rod ends; if excessive looseness is noted, it must be corrected

before adjusting.
• Check for run-out of wheels and tires.
• Check vehicle trim heights; if out of limits and a correction is to be made, it must be made before adjusting

toe.
• Check for loose of suspension arms.
• Check for loose or missing stabilizer bar attachments.
• Consideration must be given to excess loads, such as tool boxes. If this excess load is normally carried in

vehicle, it should remain in vehicle during alignment checks.
• Consider condition of equipment being used to check alignment and follow manufacturer's instructions.
• Regardless of equipment used to check alignment, vehicle must be on a level surface both fore and aft and

transversely.

Front Wheel
Item 2WD 4WD

Toe (total) IN 2 ± 1 mm ←
Camber 0 ° ± 1 ° ←
Caster 3 ° 09’ ± 1 ° ←
Side Slip Limit mm/m (in./ 3.3 ft) IN 3 – 0 ←
Steering Angle
 (Turning angle)

Inside 35 ° ± 2 ° ←
Outside 31 ° (Reference) ←

NOTE:
Toe value in the specifications table was measured by using a toe-in gauge.

NOTE:
To prevent possible incorrect reading of camber of caster, vehicle front (or rear) end must be moved
up and down a few times before inspection.
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Toe inspection and adjustment
Preparation for toe inspection and adjustment.

• Place vehicle in non-loaded state on level floor.
• Set steering wheel in straight state.
• Check that inflation pressure of each tire is adjusted properly

and disc wheel is free from deflection.
• Check that each suspension part is free from bend, dent,

wear or damage in any other form.
• Check that ground clearance at the right and left is just about

the same.

1) Check toe with toe-in gauge (1). Refer to “Wheel Alignment
Specifications” for specified value. It is out of specification,
adjust it as follows.

2) Toe is adjusted by changing tie-rod length.
3) Loosen right and left tie-rod end lock nuts (1) first.

4) Rotate right and left tie-rods (2) by the same amount to align
toe to specification. In this adjustment, right and left tie-rods
(2) should become equal in length “A”.

5) After adjustment, tighten lock nuts (1) to specified torque.

Tightening torque
Tie-rod end lock nut (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)

NOTE:
Before rotating tie-rods (2), apply grease between tie-
rods and rack boots so that boots won't be twisted.

NOTE:
Make sure that rack boots are not twisted.
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Camber and caster check and adjustment
1) To prevent possible incorrect reading of camber or caster,

vehicle front end must be moved up and down a few times
before inspection.

2) Check camber and caster using camber and caster gauge.
Refer to “Wheel Alignment Specifications:” for specified
value.

3) Should camber or caster be found out of specifications upon
inspection, locate its cause first. if it is in damaged, loose,
bent, dented or worn suspension parts, they should be
replaced. If it is in body, repair it so as to attain specifica-
tions. 

Steering angle check and adjustment

When tie-rod or tie-rod end was replaced, check toe and then
also steering angle with turning radius gauge (1).
If steering angle is not correct, check if right and left tie-rods are
equal in length (“A” in figure).

Side slip (reference information)
For inspecting front wheel side slip with side slip tester:
If side slip exceeds limit, toe or front wheel alignment may not be
correct.

Tightening Torque Specifications

NOTE:
If tie-rod lengths were changed to adjust steering angle,
reinspect toe.

1. Turning radius gauge

NOTE:
When side slip limit is exceeded or when adjusting wheel
alignment while doing some other work, adjust alignment
so as to obtain above side slip adjusting value.

Fastening part
Tightening torque

N•m kg-m lb-ft
Tie-rod end lock nut 45 4.5 32.5
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
All steering gear fasteners are important attaching parts in that they could affect the performance of
vital parts and systems, and/or could result in major repair expense. They must be replaced with one
of the same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified dur-
ing reassembly to assure proper retention of these parts.
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General Description
Rack and Pinion Steering Construction
The rack and pinion steering system consists of two components, the rack (1) and the pinion (2). When the
steering wheel (3) is turned, the motion is transmitted to the steering shaft joint (4) and then to the pinion (2).
Since the pinion teeth mesh with teeth on rack, the motion is further transferred to the rack and changed to lin-
ear motion. The force is then transmitted through the tie rods (5) to the steering knuckles (6) which turn wheels.

NOTE:
Although the figure below shows only the left-hand steering vehicle, the same work procedure and
data apply to the right-hand steering vehicle.

[A]: Rack and Pinion
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Diagnosis
Diagnosis Table 
Refer to Section 3.

Steering Wheel Check

Check steering wheel for play and rattle, holding vehicle in
straight forward condition on the ground.

Steering wheel play
 “a”: 0 – 30 mm (0 – 1.1 in.)

If steering wheel play is not within specification, inspect as follows
and replace if found defective.

• Tie-rod end ball stud for wear (Ball stud should move when
more than 0.2 N·m (2 kg-cm,0.44 lb-ft) torque is applied.)

• Lower ball joint for wear
• Steering shaft joint for wear
• Steering pinion or rack gear for wear or breakage
• Each part for looseness

Steering Rack Boot Check

Hoist vehicle.
Inspect each boot for tear. A torn boot allows entry of dust and
water which can cause wear to steering rack and pinion to pro-
duce noise as well as rust to result in malfunction of steering sys-
tem.
If even a small tear is noted, replace with new one.
Also, check each boot for dent. If there is a dent, keep boot in
most compressed state for some seconds to correct dent.

Boots should be visually inspected for any damage, dent and tear
during every periodical inspection at specified intervals and
whenever vehicle is hoisted for any other purpose.

[A]: 2WD model

[B]: 4WD model

[B]
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Tie Rod End Boot Check

Inspect each boot for tear. If even a small tear is noted, replace
with new one.

Steering Shaft Joint Check

Check shaft joint for wear, breakage and other damage and
replace if any defect exists.

Tie Rod End Check

1) Inspect for play in ball joint.
2) Inspect for play in rack end ball joint.

In either case, if found defective, replace.
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On-Vehicle Service
Rack and Pinion Assembly Components
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Tie Rod End Removal and Installation
REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove tie rod end nut (1) from steering knuckle.

3) Disconnect tie rod end from knuckle, using puller (1).

1. Steering rack
: Apply grease 9900-25050 to teeth surface of rack.

12. Rack plunger spring

2. Steering tie rod 13. Steering rack plunger
: Apply grease 99000-25050 to sliding part of plunger.

3. Tie rod end 14. Steering rack housing and gear case
: Apply sealant 99000-31120 between boot and grooves of 
gear case.

4. Boot 15. Steering rack side mount

5. Steering pinion
: Apply grease 99000-25050 to pinion shaft.

16. Steering pinion side mount

6. Steering gear case oil seal
: Apply grease 99000-25050 to oil seal lip.

17. Tie rod end lock nut

7. Pinion bearing plug
: Apply grease 99000-25050 to inside of pinion bearing plug.
: Apply thread lock cement 1342 99000-32050 to plug thread.

18. Rack boot clip

8. O-ring
: Apply grease 99000-25050 to O-ring

19. Band

9. Steering pinion needle bearing
: Apply grease 99000-25050 to rollers of bearing.

20. Steering shaft joint

10. Lock nut Tightening torque

11. Rack damper screw
: Tighten rack damper screw so that rotation torque becomes 
as specified.
: Apply sealant 99000-31250 to all around thread part of rack 
damper screw.

Do not reuse.
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4) For ease of adjustment after installation, make marking (1) of
tie rod end lock nut (2) position on tie rod end thread. Then
loosen lock nut (2) and remove tie rod end (3) from tie rod
(4).

INSTALLATION

1) Install tie rod end lock nut (1) and tie rod end (2) to tie rod
(3). Align lock nut with mark (4) on tie rod thread.

2) Connect tie rod end to knuckle. Tighten new tie rod end nut
(1) to specified torque.

Tightening torque
Tie rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

3) Inspect for proper toe (Refer to “FRONT WHEEL ALIGN-
MENT”).

4) After confirming proper toe, tighten tie rod end lock nut to
specified torque.

Tightening torque
Tie rod end lock nut (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)

5) Tighten wheel bolts to specified torque and lower hoist.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)



3B-8 MANUAL RACK AND PINION
Steering Gear Case Removal and Installation
REMOVAL

1) Slide driver’s seat as far back as possible.

2) For ease of installation, loosen steering shaft upper joint bolt
(1) but don’t remove.

3) Remove steering shaft lower joint bolt (2).
4) Disconnect lower joint from pinion.

5) Hoist vehicle and remove both wheels referring to “Wheel
Removal and Installation” in Section 3F.

6) Remove tie rod end nuts (1) from both steering knuckles.

7) Disconnect both tie rod ends (1) from knuckles (2), using
puller (3).

8) To remove the steering gear case easily, lower the engine
with transmission, but don’t remove.

CAUTION:
Be sure to set front wheels in straight direction and
remove ignition key from key cylinder before these steps,
otherwise contact coil of air bag system may get dam-
aged.

[A]: Power steering

[B]: Manual steering
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• 2WD model
a) Support engine with transmission by transmission jack and

then remove engine rear mounting bolt (1).

• 4WD model
a) Remove exhaust pipe bracket bolts.

b) Make marking (1) on propeller shaft and joint flange as
shown, and then remove the universal joint bolts.

c) Support engine with transmission by transmission jack and
then remove engine rear mount bracket from floor panel.

1
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d) Remove bracket (1).

9) Remove steering gear case mount bolts (1), nuts (2) and
gear case brackets, then remove gear case (3).

1

[A]: 2WD model

[B]: 4WD model

1
1

3

2
2

[B]
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INSTALLATION

1) Apply grease to inside of pinion packing and install pinion
packing onto pinion. Mount steering gear case (1) to body
and tighten gear case mounting bolts (2) and nuts (3) to
specified torque.

Tightening torque
Steering gear case mounting bolt and nut
 (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

2) Remount the engine with transmission.

• 2WD model
a) Install engine rear mounting bolt (1).

Tightening torque
Engine rear mounting bolt (a): 55 N·m (5.5 kg-m, 40 lb-ft)

• 4WD model
a) Install bracket (1).

Tightening torque
Transmission bracket bolt
 (a): 18.5 N·m (1.85 kg-m, 13.3 lb-ft)

[A]: 2WD model

[B]: 4WD model

3,(a)

[B]

3,(a)

2,(a)

1

2,(a)
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b) Install engine rear mount bracket.

Tightening torque
Engine rear mount bracket bolt
 (a): 55 N·m (5.5 kg-m, 40 lb-ft)

c) Install propeller shaft to joint flange aligning match marks
(2) and tighten flange bolts to specified torque.

Tightening torque
Propeller shaft joint bolt (a): 23 N·m (2.3 kg-m, 16.6 lb-ft)

d) Install exhaust pipe bracket.

3) Remove transmission jack.

4) Install tie rod ends to knuckles (right & left). Tighten each
new tie rod end nut (1) to specified torque.

Tightening torque
Tie rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

5) Be sure that steering wheel and brake discs (right & left) are
all straight-ahead position and then insert steering lower joint
into steering pinion shaft.

"a"

2
"a"
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6) Tighten steering shaft joint bolts (1) and (2) to specified
torque (Lower side first and then upper side).

Tightening torque
Steering shaft joint bolt (a): 28 N·m (2.8 kg-m, 20.5 lb-ft)

7) Install both wheels and tighten wheel bolts to specified
torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

8) Lower hoist.
9) Check toe setting. Adjust as required (refer to “Front Wheel

Alignment Construction” in Section 3A).

10) Tighten both tie rod end lock nuts to specified torque.

Tightening torque
Tie rod end lock nut (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)

Unit Repair

Rack Boot / Tie Rod Removal and Installation
REMOVAL

1) Remove steering gear case referring to “Steering Gear Case
Removal and Installation” in this section.

2) For ease of adjustment after installation, make marking (1) of
tie rod end lock nut position of tie rod end thread.

3) Loosen tie rod end lock nut and remove tie rod end.

4) Remove boot band (2) and clip (1).
5) Remove boot from tie rod.

[A]: Power steering

[B]: Manual steering
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6) Unbend bent part of tie rod (1). 
7) Hold rack with soft jawed vise (3) and remove tie rod from

rack (2).

INSTALLATION

1) Install new tie rod (1) to rack (2).
2) Hold rack with soft jawed vise and tighten tie rod to speci-

fiedtorque.

Tightening torque
Tie rod (a): 85 N·m (8.5 kg-m, 61.5 lb-ft)

3) Caulk a part of tie rod indicated in figure with punch (1).
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4) Apply sealant to gear case groove “A” indicated in figure.

“A”: Sealant, 99000-31120

Position boot properly in grooves of gear case (or rack side
mount) and tie rod.
After this, check to ensure that boot is free from twist and dent.

5) Fasten boot with new band and clip securely.

Special tool
 (A): 09943-55010

6) Install tie rod end lock nut and tie rod end to tie rod.
Position lock nut to marking (1) made in removal.

7) Remount steering gear case referring to “Steering Gear
Case Removal and Installation”.

Steering Rack Plunger Removal and Installa-
tion
REMOVAL

1) Remove rack boots and tie rods referring to “Rack Boot / Tie
Rod Removal and Installation”.

2) Loosen lock nut (1) with holding damper screw (2) with spe-
cial tool.

Special tool
 (A): 09944-28320

3) Remove lock nut (1), rack damper screw (2), rack plunger
spring (3) and rack plunger (4).

NOTE:
When tie rod was replaced, measure length “a” on
removed tie rod and use it on new replacement tie rod so
as to position lock nut properly.
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INSTALLATION

1) Apply grease lightly to sliding part of plunger (1) against
rack.

2) Install plunger and spring (2) as shown.
3) Apply sealant to all around thread part of rack damper screw

(3) and tighten it to specified torque with special tool.

Special tool
(A): 09944-28320
“A”: Sealant 1207F, 99000-31250
Tightening torque
Rack damper screw
 (a): 7 – 12 N·m (0.7 – 1.2 kg-m, 5.5 – 8.5 lb-ft)

4) After tightening rack damper screw to specified torque, turn it
back by 30° – 60° so that rotation torque becomes as speci-
fied below.
Pinion rotation torque should be checked with rack position
centered.

Special tool
(A): 09944-18310

Rotation Torquer of pinion
 (a): 0.5 – 1.2 N·m (0.05 – 0.12 kg-m, 0.36 – 0.87 lb-ft)

Also, check if rack as a whole moves smoothly.

5) After adjustment, tighten lock nut to specified torque with
holding damper screw at the position.

Special tool
(A): 09944-28320

Tightening torque
Rack damper screw lock nut 
(a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

Steering Rack Plunger Inspection

• Inspect rack plunger (1) for wear or damage.
• Inspect rack plunger spring (2) for deterioration.

In either case, if found defective, replace.
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Steering Pinion Removal and Installation
REMOVAL

1) Remove rack plunger referring to “Steering Rack Plunger
Removal and Installation”.

2) Remove bearing plug with special tool.

Special tool
(A): 09944-28310

3) Tap on position as shown with plastic hammer (2) to sepa-
rate pinion assembly (1) from housing, and remove pinion
assembly (1).

4) Remove oil seal (2) with special tool from pinion bearing plug
(1).

Special tool
(A): 09913-50121

INSTALLATION

1) Install new oil seal with special tool to pinion bearing plug
(1).

Special tool
(A): 09925-98210
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2) Apply grease to all around pinion teeth (1), pinion needle
bearing, gear case, O-ring and gear case oil seal lip (2).
Fill inside of pinion bearing plug (3) with grease.

“A”: Grease E, 99000-25050

3) Apply thread lock cement to pinion bearing plug thread.
Install pinion assembly to steering gear case.

“B”: Thread lock cement 1342, 99000-32050

4) Tighten pinion bearing plug to specified torque.

Tightening torque
Pinion bearing plug: 60 N·m (6.0 kg-m, 43.5 lb-ft)

Special tool
(D): 09944-28310

5) Install rack plunger referring to “Steering Rack Plunger
Removal and Installation” in this section.

Steering Pinion Inspection

• Inspect pinion teeth surface (1) for wear or damage.
• Inspect oil seal (2) for damage.
• Inspect O-ring (3) for damage.
• Check rotation condition of bearing and inspect for wear.

If found defective, replace.

Steering Rack Removal and Installation
REMOVAL

1) Remove steering gear case.

2) Remove boot bands (2) and clips (1).
3) Move both boots toward tie rod end.

4) Remove tie rods (right and left) from steering rack referring
to “Rack Boot / Tie Rod Removal and Installation” in this sec-
tion.

5) Mark left and right tie rods accordingly.
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6) Remove rack plunger and pinion assembly from gear case
referring to “Steering Pinion Removal and Installation” in this
section.

7) Remove rack from gear case. Direction for rack removal is
as shown.

INSTALLATION
1) Apply grease to entire teeth surface of rack and its periph-

ery.

2) Slide rack into steering gear case in the direction as shown.

3) Install pinion assembly to gear case referring to “Steering
Pinion Removal and Installation” in this section.

4) Install Steering Rack Plunger referring to “Steering Rack
Plunger Removal and Installation” in this section.

5) Before installing boot to steering rack housing (3), position
rack side mount (1) so that its end (2) is flush with housing
end. Install tie rods to rack referring to “Rack Boot / Tie Rod
Removal and Installation” in this section.

Steering Rack Inspection

Inspect for deflection, teeth wear, or damage, back surface wear
or damage.

Limit of rack deflection
: 0.4 mm (0.016 in.)

If deflection exceeds limit, replace rack.

CAUTION:
Inside of steering rack bushing is coated with special
coating. As it is damageable, be very careful not to cause
damage to it when removing rack from steering gear
case.

CAUTION:
Inside of steering rack bushing is coated with special
coating. As it is damageable, be very careful not to cause
damage to it when inserting rack into steering gear case.

CAUTION:
Do not use a wire brush when cleaning.
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Pinion Bearing Removal and Installation
REMOVAL

1) Remove rack from steering gear case referring to “Steering
Rack Removal and Installation” in this section.

2) Remove pinion bearing (1) from gear case with special tools
as shown.

Special tool
(A): 09921-20200
(B): 09930-30104

INSTALLATION
1) Apply grease to rollers of pinion bearing.

2) Press-fit pinion bearing (1) into gear case with special tool as
shown.
After press-fitting, make sure that bearing rollers are
installed properly.

Special tool
(A): 09943-88211

3) Install rack referring to “Steering Rack Removal and Installa-
tion” in this section to complete installation.

Required Service Material

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium Grease
(Should be applicable 
for –40 C° –  130 °C 
or –40 °F –  266 °F)

SUZUKI SUPER GREASE (E)
(99000-25050)

• Sliding part of rack against steering housing (All 
around rack plunger and rack)

• Sliding part against steering pinion 
(Oil seal lip, needle bearing)

• Steering rack and pinion gear teeth
• Rack end ball joint

Lock cement THREAD LOCK CEMENT 1342
(99000-32050)

• Pinion bearing plug thread

Sealant SUZUKI BOND NO. 1207F
(99000-31250)

• All around thread part of rack damper screw

Silicon sealant SUZUKI SILICONE SEAL
(99000-31120)

• Contacting parts of gear case groove and pin-
ion side boot
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Special Tool

09913-50121 09921-20200 09925-98210 09943-55010 (J-22610)
Oil seal remover Pinion bearing remover Bearing installer Boot clamp plier

09943-88211 09944-18310 09944-28310 09944-28320
Pinion bearing installer Pinion torque checking 

socket
42 mm Socket (Pinion 
bearing plug socket)

Hexagon bit (19 mm)

09930-30104
Sliding hummer



3B-22 MANUAL RACK AND PINION
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SECTION 3B1

ELECTRICAL POWER STEERING (P/S) SYSTEM
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in Section 10B in order to confirm whether you are performing service on or near
the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
under “On-Vehicle Service” in Section 10B before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
P/S System Construction
This power steering (P/S) system consists of a P/S control module, a torque sensor, a motor and a clutch
installed to the steering column. In this system, the P/S control module determines the level and direction of the
assist force for the steering wheel according to the signals from the torque sensor and the vehicle speed sensor
(VSS). The P/S control module runs the motor so as to assist the operation of the steering wheel.

The P/S control module diagnoses troubles which may occur in the area including the following components
when the ignition switch is ON and the engine is running. When the P/S control module detects any malfunction,
it stops the motor and clutch operation.

• Torque sensor
• Vehicle speed sensor (VSS) circuit
• Engine speed signal circuit
• Motor
• Clutch
• P/S control module

1. Steering wheel 4. Torque sensor 7. Battery

2. Steering column assembly 5. Motor and clutch 8. Vehicle speed sensor (VSS)

3. P/S control module 6. Steering gear box 9. ECM

NOTE:
For vehicle with a right-hand steering wheel, position of each component is symmetrical.



ELECTRICAL POWER STEERING (P/S) SYSTEM 3B1-3
EPS System Wiring Circuit Diagram

1. Main fuse box 9. From immobilizer control module 17. Motor assembly (with clutch incorporated)

2. Circuit fuse box 10. From circuit fuse box 18. Torque sensor

3. “P/S” fuse (30 A) 11. Data link connector (DLC) 19. Connector G13 (viewed from terminal side)

4. “METER” fuse (10 A) 12. Ground on engine block 20. Connector G13-1 (viewed from terminal side)

5. Ignition switch 13. Ground on body 21. Connector G13-2 (viewed from terminal side)

6. Combination meter 14. To ECM, Air bog SDM and ABS hydraulic unit/control module assem-
bly (if equipped)

22. Connector G21 (viewed from terminal side)

7. “EPS” warning lamp 15. ECM 23. Connector G22 (viewed from terminal side)

8. Speedometer 16. P/S control module
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Diagnosis
The P/S system in this vehicle is controlled by the P/S control module. The P/S control module has an on-board
diagnostic system which detects a malfunction in this system. When diagnosing troubles, be sure to have full
understanding of the outline of “On-Board Diagnostic System Description” and each item in “Precaution in Diag-
nosing Troubles”, and then execute diagnosis according to “EPS System Check”.

On-Board Diagnostic System Description

The P/S control module performs the on-board diagnosis (self-
diagnosis) on the system and operates the “EPS” warning lamp
(1) as follows.

• The “EPS” warning lamp lights when the ignition switch is
turned to ON position (but the engine at stop) regardless of
the condition of the P/S control system. This is only to check
if the “EPS” warning lamp is operated properly.

• If the areas monitored by the P/S control module is free from
any trouble after the engine start (while engine is running),
the “EPS” warning lamp turns OFF.

• When the P/S control module detects a trouble which has
occurred in the monitored areas the “EPS” warning lamp
flashes ON and OFF while the engine is running to warn the
driver of such occurrence of the trouble and at the same time
it stores the exact trouble area in memory inside of the P/S
control module.

Precautions in Diagnosing Troubles
• Take a note of DTC (diagnostic trouble code) indicated on the Suzuki Scan Tool.
• Before inspection, be sure to read “Precautions for Electrical Circuit Service” in Section 0A and understand

what is written there.
• DTC C1122 (engine speed signal failure) is indicated when ignition switch is at ON position and engine is

not running, but it means there is nothing abnormal if indication changes to a normal one when engine is
started.

• As DTC is stored in memory of the P/S control module, be sure to clear memory after repair by performing
the procedure described in “DTC Clearance”.

1
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EPS System Check

Step Action Yes No
1 1) Record details of the problem. For your record, use of a ques-

tionnaire form as shown will facilitate collecting information for 
proper analysis and diagnosis.

2) Check if the problem described in “CUSTOMER QUESTION-
NAIRE” actually occurs in the vehicle. 
(This step should be performed with the customer if possible.)

3) Check for operation of the “EPS” warning lamp referring to 
““EPS” Warning Lamp Check”.

4) Check for DTC referring to “DTC Check” in this section, and then 
record DTC(s).

5) Clear DTC if any DTC exists referring to “DTC Clearance” in this 
section, and then recheck for DTC.

Is any DTC still detected?

Go to Step 2. Go to Step 3.

2 1) Inspect and repair referring to applicable “DTC Table” in this 
section.

2) Clear DTC referring to “DTC Clearance” in this section.
Does the trouble recur?

Go to Step 5. Go to Step 4.

3 1) Test drive the vehicle and turn the steering wheel fully to the 
right and left during the test drive. Check if any trouble exists. 
See WARNING.

2) Inspect and repair basic parts referring to “Diagnosis Table” in 
Section 3.

3) If the trouble cannot be repaired in Step 3-2), inspect and repair 
referring to “Trouble Diagnosis (For Trouble Not Indicated by 
On-Board Diagnostic System)” in this section.

Does the trouble recur?

Go to Step 5. Go to Step 4.

4 1) Confirm if the problem is solved and the P/S system is free from 
any abnormal conditions. If what has been repaired is related to 
the DTC, clear the DTC once and perform the test drive in Step 
3-1), and then confirm that no DTC is indicated.

Is any malfunction DTC detected?

Go to Step 5. END

5 1) Check for DTC referring to “DTC Check” in this section.
Is any DTC detected?

Go to Step 2. Go to Step 3.

WARNING:
Carry out test drive in light traffic area to prevent an accident.

NOTE:
• As execution of “DTC Clearance” will clear all DTCs, be sure to record all DTCs before service.
• DTC C1122 is indicated when ignition switch is at ON position and engine is not running, it means

that nothing is abnormal.
• Current DTC and history DTC can be identified by condition of the “EPS” warning lamp.

“EPS” warning lamp operates as follows.
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CUSTOMER QUESTIONNAIRE (EXAMPLE)

Current DTC is set.
(Abnormality exists at 
present.)

Only history DTC is set.
(Faulty condition 
occurred once in the past, 
but normal condition is 
detected at present.)

Current and history DTC 
exist.

“EPS” warning lamp 
after engine started

Remains ON. Turns OFF. Remains ON.
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“EPS” Warning Lamp Check

1) Turn ignition switch to ON position (but without running
engine) and check if the “EPS” warning lamp lights up. If the
lamp dose not light up, go to ““EPS” Warning Lamp Dose
Not Come ON at Ignition Switch ON But Leaving Engine
OFF” of the diagnostic flows.

2) Start engine and check if the “EPS” warning lamp turns OFF.
If the lamp comes OFF, the P/S system is in good condition.

DTC Check
1) Turn ignition switch to OFF position.

2) Connect Suzuki Scan Tool to data link connector (DLC) (1)
located on underside of instrument panel at driver’s seat
side.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch to ON position.
4) Read DTC according to the instructions displayed on Suzuki

Scan Tool. For further details, refer to operator’s manual for
Suzuki Scan Tool.

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect Suzuki Scan Tool from DLC.

DTC Clearance
1) Turn ignition switch to OFF position.

2) Connect Suzuki Scan Tool to data link connector (DLC) (1)
located on underside of instrument panel at driver’s seat
side.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch to ON position.
4) Erase DTC according to the instructions displayed on Suzuki

Scan Tool. For further details, refer to operator’s manual for
Suzuki Scan Tool.

5) After completing the clearance, turn ignition switch to OFF
position and disconnect Suzuki Scan Tool from DLC.

NOTE:
If communication between Suzuki Scan Tool and the
vehicle can not be established, perform “Serial Data Link
Circuit Check” described in this section.

1

(A)

1

(A)
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Serial Data Link Circuit Check

WIRING DIAGRAM

TROUBLESHOOTING

CAUTION:
Be sure to perform “EPS System Check” before starting “DTC Troubleshooting”.

1. Main fuse box 7. “EPS” warning lamp 13. Ground on body

2. Circuit fuse box 8. Speedometer 14. To ECM, Air bag SDM and ABS hydraulic unit/control module assembly (if equipped)

3. “P/S” fuse (30 A) 9. From immobilizer control module 15. P/S control module

4. “METER” fuse (10 A) 10. From circuit fuse box 16. Connector G13 (viewed from terminal side)

5. Ignition switch 11. Data link connector (DLC) 17. Connector G21 (viewed from terminal side)

6. Combination meter 12. Ground on engine block 18. Connector G22 (viewed from terminal side)
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Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check” in this section.
2 1) Make sure that Suzuki Scan Tool is free 

from malfunction and that correct program 
card (software) for P/S system is used.

2) Turn ignition switch to OFF position.
3) Check proper connection of Suzuki Scan 

Tool to DLC.
Is connection in good condition?

Go to Step 3. Connect Suzuki Scan 
Tool to DLC properly.
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3 1) Check if communication is possible by mak-
ing communication with other controllers 
(ECM, ABS hydraulic unit/control module 
assembly (if equipped) or SDM) or other 
vehicles.

Is it possible to communicate with the other 
controllers?

Go to Step 4. Repair open in common 
section of serial data cir-
cuit (“BLU” wire circuit) 
used by all controllers or 
short to ground or power 
circuit which has occurred 
somewhere in serial data 
circuit (“BLU” wire circuit).

4 1) With ignition switch at OFF position, discon-
nect G13-8 terminal from P/S control mod-
ule.

2) Check proper connection at “G13-3” (“BLU” 
wire) terminal for serial data circuit.

3) If OK, then check resistance between “G13-
3” (“BLU” wire) terminal and “BLU” wire ter-
minal for serial data circuit in DLC.

Is resistance 1 Ω or less?

Substitute a known-good 
P/S control module and 
recheck. If communication 
is possible, replace the 
original P/S control mod-
ule with a known-good P/
S control module.

Repair high resistance or 
open in “BLU” wire circuit 
for P/S system.

Step Action Yes No

[A]: Fig. for Step 4

1. DLC

2. “BLU” wire terminal

3. Connector “G13” (viewed from terminal side)
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DTC Table

Scan Tool Data

CAUTION:
Be sure to perform the “EPS System Check” before starting troubleshooting corresponding to each
DTC.

DTC
(displayed on Suzuki 

Scan Tool)
Diagnosis

No DTC Normal
This is displayed on Suzuki 
Scan Tool when there is no 
problem with EPS system.

C1111 Torque sensor main circuit failure

Perform diagnosis correspond-
ing to each DTC.

C1113 Torque sensor main and sub circuit failure
C1114 Torque sensor 5 V power supply circuit failure
C1115 Torque sensor sub circuit failure
C1121

VSS circuit failureC1123
C1124
C1122 Engine speed signal circuit failure
C1141

Motor circuit failure
C1142
C1143
C1144
C1145
C1151 Clutch circuit failure
C1152

P/S control module power supply circuit failureC1154
C1155
C1153 P/S control module power supply circuit failure

Scan Tool Data Normal Condition
BATTERY VOLT 10 – 14 V
TQS POWER SUPPL 7.5 – 10 v
MOT POWER SUPPL ON
MOTOR VOLT 1.5 – 2 V
TQS MAIN TORQUE 0 N·m
TQS SUB TORQUE 0 N·m
ASSIST TORQUE 0 N·m
MOTOR (CON) 0 A
MOTOR (MON) 0 A
CLUTCH (CON) ON
CLUTCH (MON) ON
VEHICLE SPEED 0 km/h 0 MPH
ENGINE SPEED 700 ± 50 rpm
IGNITION SWITCH ON
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Scan tool data definitions
BATTERY VOLT
Battery Voltage is an analog input signal read by the ECU.

TQS POWER SUPPL
This parameter indicates the power supply voltage which the EPS controller supplies to the torque sensor.

MOT POWER SUPPL
This parameter indicates the condition of the power supply to the motor.

MOTOR VOLT
This parameter indicates the voltage between motor terminals.

TQS MAIN TORQUE
The torque sensor is installed to detect the steering force and the steering direction. It consists of two potentiom-
eters and the main torque sensor is one of these.

TQS SUB TORQUE
The torque sensor is installed to detect the steering force and the steering direction. It consists of two potentiom-
eters and the sub-torque sensor is one of these. Its output characteristics are compared with those of the main
torque sensor.

ASSIST TORQUE
This parameter is an internal parameter of the EPS controller. It is obtained by computing the torque sensor
input signal.

MOTOR (CON)
Based on the input signal, the EPS controller determines the assist amount and controls the current to the motor
suitable for that assist amount. This parameter indicates that control value.

MOTOR (MON)
This parameter indicates the actually measured value of the current flowing to the motor. The motor circuit con-
dition is diagnosed by comparing this parameter with “MOTOR (CON)” parameter described previously.

CLUTCH (CON)
This parameter indicates whether the EPS controller controls the motor clutch or not.

CLUTCH (MON)
This parameter indicates the connection condition of the clutch from the clutch voltage monitored by the EPS
controller.

VEHICLE SPEED
The AC voltage signal produced by the vehicle speed sensor (VSS) is divided and adjusted by the speedometer
and thus the vehicle speed signal is obtained. The EPS controller determines the amount of power assist based
on this vehicle speed signal and the torque sensor signal.
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ENGINE SPEED
Engine speed signal is fed from the ECM so that it can be used for trouble diagnosis of the electric power steer-
ing system.

IGNITION SWITCH
This parameter indicates the condition of the power supply through the ignition switch.
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“EPS” Warning Lamp Does Not Come ON at Ignition Switch ON But Leaving 
Engine OFF
WIRING DIAGRAM

TROUBLESHOOTING

1. Main fuse box 5. Ignition switch 9. P/S control module

2. Circuit fuse box 6. Combination meter 10. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 7. “EPS” warning lamp 11. Connector G21 (viewed from terminal side)

4. “METER” fuse (10 A) 8. Speedometer 12. Connector G22 (viewed from terminal side)
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Step Action Yes No
1 1) Turn ignition switch ON.

Do the other warning lamps come on?
Go to Step 2. “BLK/YEL”, “BLU/ORN” 

wire circuit or “METER” 
fuse open or short to 
ground.

2 1) Ignition switch OFF.
2) Remove and inspect the “P/S” fuse.
Is fuse in good condition?

Reinstall the “P/S” fuse, 
and then go to Step 3.

Check “BLK/RED” wire 
circuit for short to ground.
If OK, replace the “P/S” 
fuse.

3 1) With ignition switch OFF, disconnect P/S 
control module connector (“G13”).

2) Check for proper connection to the P/S con-
trol module at “G13-2” terminal.

3) Measure resistance between “G13-2” 
(“BLK” wire) terminal and body ground.

Is it infinite (∞)?

“BLK” wire circuit open. Go to Step 4.
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4 1) Check for proper connection to P/S control 
module at “G13-1” terminal.

2) If OK, check for voltage between “G13-1” 
(“BLK/RED” wire) terminal and body ground 
with ignition switch ON.

Is it 10 – 14 V?

Go to Step 5. “WHT/BLU” or “BLK/RED” 
wire circuit open or short 
to ground.

5 1) Check for proper connection to the P/S con-
trol module at “G13-8” terminal.

2) If OK, check voltage between “G13-8” 
(“BLU/ORN” wire) terminal and body ground 
with ignition switch ON.

Is it 10 – 14 V?

Go to Step 6. “BLU/ORN” wire circuit 
open or short to ground.

6 1) Remove combination meter and disconnect 
combination meter connector (“G22”) with 
ignition switch turned OFF.

2) Check for proper connection to the combi-
nation meter at “G22-11” terminal.

3) If OK, check voltage between “G22-11” 
(“BLU/ORN” wire) terminal and body ground 
with ignition switch ON.

Is it 10 – 14 V?

Go to Step 7. “BLU/ORN” wire circuit 
open or short to ground.

7 1) Check for proper connection to the combi-
nation meter at “G22-22” terminal and P/S 
control module at “G13-5” terminal.

2) Measure resistance between the combina-
tion meter at “G22-22” terminal and the P/S 
control module at “G13-5” terminal.

Is it infinite (∞)?

“PNK” wire circuit open. Connect combination 
meter connector (“G22”) 
with ignition switch turned 
OFF.
Go to Step 8.

8 1) Check for voltage between “G13-5” (“PNK” 
wire) terminal and body ground with ignition 
switch ON.

Is it 10 – 14 V?

Replace the P/S control 
module.

Replace the combination 
meter.

Step Action Yes No
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“EPS” Warning Lamp Come ON at Ignition Switch ON But Leaving Engine 
OFF
WIRING DIAGRAM
Refer to ““EPS” Warning Lamp Does Not Come ON at Ignition Switch ON But Leaving Engine OFF” in this sec-
tion.

TROUBLESHOOTING

Step Action Yes No
1 1) Perform diagnostic trouble code check. Is 

there any DTC (NO CODES on Suzuki 
Scan Tool) exists?

Go to Step 2. Go to Step 3.

2 1) Does malfunction DTC exist at Step 1? Go to Step 5 of “EPS Sys-
tem Check” in this sec-
tion.

Go to Step 3.

3 1) With ignition switch OFF, disconnect P/S 
control module connector (“G13”).

2) Check for proper connection to the P/S con-
trol module at “G13-5” terminal.

3) If OK then ignition switch ON.
Does EPS warning lamp turn on?

Connect P/S control mod-
ule connector (“G13”) with 
ignition switch turned 
OFF.
Go to Step 4.

Replace the P/S control 
module.

4 1) Remove combination meter and disconnect 
combination meter connector (“G22”).

2) Check for proper connection to combination 
meter at “G22-22” terminal.

3) If OK then ignition switch ON.
Does EPS warning lamp turn on?

Replace the combination 
meter.

“PNK” wire circuit short to 
ground.
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DTC C1111 Torque Sensor Main Circuit Failure
DTC C1113 Torque Sensor Main and Sub Circuit Failure
DTC C1115 Torque Sensor Sub Circuit Failure
WARING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 4. “METER” fuse (10 A) 7. Torque sensor

2. Circuit fuse box 5. Ignition switch 8. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 6. P/S control module 9. Connector G13-1 (viewed from terminal side)
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Step Action Yes No
1 1) Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Is DTC C1114 indicated, too? Go to flow table corre-

sponding to the DTC No.
Go to Step 3.

3 1) Check for proper connection for 5-terminals 
connector (“G13-1”) to the P/S control mod-
ule.

2) If OK, check torque sensor and its circuit 
referring to “Torque Sensor On-Vehicle 
Inspection” in this section.

Is torque sensor in good condition?

Substitute the original P/S 
control module with a 
known-good P/S control 
module, and then 
recheck.

Replace the steering col-
umn assembly, and then 
recheck.
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DTC C1114 Torque Sensor 5 V Power Supply Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 4. “METER” fuse (10 A) 7. Torque sensor

2. Circuit fuse box 5. Ignition switch 8. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 6. P/S control module 9. Connector G13-1 (viewed from terminal side)
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Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Remove steering column hole cover.

2) Check for proper connection for 5-terminals 
connector (“G13-1”) to the P/S control mod-
ule.

3) If OK, turn ignition switch ON.
4) Check for voltage between “G13-1-2” 

(“RED” wire) terminal of 5-terminals con-
nector (“G13-1”) and body ground with con-
nector (“G13-1”) connected to the P/S 
control module.

Is it about 5 V?

Go to Step 3. Repair high resistance, 
open or short to power cir-
cuit or ground in 5V power 
supply (“RED” wire) cir-
cuit.

3 1) Check torque sensor and its circuit referring 
to “Torque Sensor On-Vehicle Inspection” in 
this section.

Is torque sensor in good condition?

Substitute the original P/S 
control module with a 
known-good P/S control 
module, and then 
recheck.

Replace the steering col-
umn assembly, and then 
recheck.
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[A]: Fig. for Step 2

1. Connector “G13-1” (viewed from harness side)
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DTC C1121/C1123/C1124 VSS Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 5. Ignition switch 9. P/S control module

2. Circuit fuse box 6. Combination meter 10. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 7. “EPS” warning lamp 11. Connector G21 (green connector) (viewed from terminal side)

4. “METER” fuse (10 A) 8. Speedometer 12. Connector G22 (blue connector) (viewed from terminal side)
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Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Ignition switch OFF.

2) Remove steering column lower cover.
3) Disconnect 8-terminals connector (“G13”) from P/S 

control module.
4) Check for proper connection to the P/S control 

module at “G13-7” (“PPL” wire) terminal.
5) If OK, connect voltmeter between “G13-7” (“PPL” 

wire) terminal and body ground with connector 
(“G13”) connected.

6) Hoist front end of vehicle and lock front right tire.
7) Turn front left tire quickly with ignition switch ON.
Does voltmeter indicate deflection between 0 – 1 V and 
9 – 11 V a few times while tire is turned one revolution?

Check for intermit-
tent trouble refer-
ring to “Intermittent 
and Poor Connec-
tion” in Section 0A.
If OK, substitute the 
original P/S control 
module with a 
known-good P/S 
control module, and 
then recheck.

Repair VSS or its (“PPL” 
wire) circuit.
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[A]: Fig. for Step 2

1. Connector “G13” (viewed from harness side)
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DTC C1122 Engine Speed Signal Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 4. “METER” fuse (10 A) 7. P/S control module

2. Circuit fuse box 5. Ignition switch 8. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 6. ECM

Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Recheck DTC with engine running.

Is DTC C1122 indicated?
Go to Step 3. P/S system is in normal 

condition.
3 1) Check for proper connection to the P/S control 

module and ECM at each “BRN” wire terminal 
(P/S control module side: “G13-6” terminal, 
ECM side: Refer to “ECM INPUT/OUTPUT 
CIRCUIT DIAGRAM” under “Electronic Control 
System Description” in Section 6E1), then 
check for intermittent trouble referring to “Inter-
mittent and Poor Connection” in Section 0A.

2) If they are OK, check for high resistance, open 
or short to power circuit or ground in “BRN” 
wire circuit.

Is check result in good condition?

Substitute the original 
P/S control module 
with a known-good P/S 
control module, and 
then recheck.

Repair.
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1
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DTC C1141/C1142/C1143/C1144/C1145 Motor Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 4. “METER” fuse (10 A) 7. Motor assembly (with clutch incorporated)

2. Circuit fuse box 5. Ignition switch 8. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 6. P/S control module 9. Connector G13-2 (viewed from terminal side)
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Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Remove steering column hole cover.

2) Check for proper connection for 4-terminals con-
nector (“G13-2”) to P/S control module.

3) If OK, start engine.
4) Check for voltage between “G13-2-1” (“BLK” wire) 

terminal and body ground and “G13-2-2” (“RED” 
wire) terminal and body ground with connector 
(“G13-2”) connected to the P/S control module.

Are they 5 – 7 V with steering wheel at straight posi-
tion?

Go to Step 3. Repair poor connection, 
high resistance, open or 
short to power circuit or 
ground in “G13-2-1” 
(“BLK” wire) or “G13-2-2” 
(“RED” wire) circuit.

3 1) Check motor and its circuit referring to “Motor 
Assembly (with Clutch Incorporated) On-Vehicle 
Inspection”.

Is motor and clutch in good condition?

Substitute the origi-
nal P/S control mod-
ule with a known-
good P/S control 
module, and then 
recheck.

Replace the steering col-
umn assembly, and then 
recheck.
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[A]: Fig. for Step 2

1. Connector “G13-2” (viewed from harness side)
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DTC C1151 Clutch Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

1. Main fuse box 4. “METER” fuse (10 A) 7. Motor assembly (with clutch incorporated)

2. Circuit fuse box 5. Ignition switch 8. Connector G13 (viewed from terminal side)

3. “P/S” fuse (30 A) 6. P/S control module 9. Connector G13-2 (viewed from terminal side)
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Step Action Yes No
1 Was “EPS System Check” performed? Go to Step 2. Go to “EPS System 

Check”.
2 1) Remove steering column hole cover.

2) Check for proper connection for 4-terminals 
connector (“G13-2”) to the P/S control mod-
ule.

3) If OK, start engine.
4) Check for voltage between “G13-2-4” 

(“BLK” wire) terminal and body ground with 
connector (“G13-2”) connected to the P/S 
control module.

Is it 0 V?

Go to Step 3. Repair poor connection, 
high resistance, open or 
short to power circuit or 
ground in “G13-2-4” 
(“BLK” wire) circuit.

3 1) Check for voltage between “G13-2-3” 
(“BLK” wire) terminal and body ground with 
connector (“G13-2”) connected to P/S con-
trol module.

Is it 10 – 14 V with steering wheel at straight 
position?

Go to Step 4. Repair poor connection, 
high resistance, open or 
short to power circuit or 
ground in “G13-2-3” 
(“BLK” wire) circuit.

4 1) Check motor and its circuit referring to 
“Motor Assembly (with Clutch Incorporated) 
On-Vehicle Inspection”.

Is motor and clutch in good condition?

Substitute the original P/S 
control module with a 
known-good P/S control 
module, and then 
recheck.

Replace the steering col-
umn assembly, and then 
recheck.
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[A]: Fig. for Step 2

[B]: Fig. for Step 3

1. Connector “G13-2” (viewed from harness side)
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DTC C1153 P/S Control Module Power Supply Circuit Failure
WIRING DIAGRAM

DTC TROUBLESHOOTING

DTC C1152/C1154/C1155 P/S Control Module Failure
Substitute the original P/S control module with a known-good P/S control module, and then recheck.

1. Main fuse box 3. “P/S” fuse (30 A) 5. Ignition switch 7. Connector G13 (viewed from terminal side)

2. Circuit fuse box 4. “METER” fuse (10 A) 6. P/S control module
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Step Action Yes No
1 Was “EPS System Check” performed? Go to STEP 2. Go to “EPS System 

Check”.
2 1) Remove steering column hole cover.

2) Check “P/S” fuse and check for proper con-
nection to the P/S control module at “G13-1” 
(“BLK/RED” wire) terminal.

3) If OK, check voltage between “G13-1” termi-
nal and body ground with connector (“G13”) 
connected to the P/S control module.

Is it 10 – 14 V?

Check for intermittent 
trouble referring to “Inter-
mittent and Poor Connec-
tion” in Section 0A.
If OK, substitute the origi-
nal P/S control module 
with a known-good P/S 
control module, and then 
recheck.

Repair poor connection or 
high resistance in “G13-1” 
(“BLK/RED” wire) circuit.

[A]: Fig. for Step 3

1. Connector “G13” (viewed from harness side)
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Trouble Diagnosis (For Trouble Not Indicated by On-Board Diagnostic Sys-
tem)
This section describes trouble diagnosis of the P/S system parts whose trouble is not indicated by the on-board
diagnostic system (self-diagnostic function). When no malfunction is indicated by the on-board diagnostic sys-
tem (self-diagnosis function) and assuredly those steering basic parts as described in “Diagnosis Table” in Sec-
tion 3 are all in good condition, check the following power steering system parts which may be a possible cause
for each symptom of the steering.

Condition Possible Cause Correction
Steering wheel feels 
heavy (Perform 
“Steering Force 
Check” in this section 
before diagnosis.)

Steering wheel installed improperly (twisted) Install steering wheel correctly.
Poor performance of torque sensor Check torque sensor referring to 

“Torque Sensor On-Vehicle 
Inspection” in this section.

Poor performance of motor and clutch Check motor and clutch referring to 
“Motor Assembly (with Clutch 
Incorporated) On-Vehicle Inspec-
tion” in this section”.

Steering column faulty Replace.
Poor performance of VSS Check VSS referring to “DTC 

P0500 Vehicle Speed Sensor 
(VSS) Malfunction” in Section 6.

Vehicle pulls to one 
side during straight 
driving

Poor performance of torque sensor Check torque sensor referring to 
“Torque Sensor On-Vehicle 
Inspection” in this section.

Poor recovery after 
turns

Poor performance of torque sensor Check torque sensor referring to 
“Torque Sensor On-Vehicle 
Inspection” in this section.

Steering column faulty Replace.
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Inspection of P/S Control Module and Its Cir-
cuits

The P/S control module (1) and its circuits can be checked at the
P/S control module wiring couplers (2) by measuring voltage and
resistance.

VOLTAGE CHECK
1) Remove steering column hole cover with ignition switch OFF

position.
2) Check for voltage at each terminal with connectors (2) con-

nected to the P/S control module.

CAUTION:
P/S control module cannot be checked by itself. It is
strictly prohibited to connect voltmeter or ohmmeter to
the P/S control module with connectors disconnected
from the P/S control module.

NOTE:
As each terminal voltage is affected by the battery volt-
age, confirm if the battery voltage is 11V or more when
ignition switch is ON.

[A]: Connector “G13” (viewed from harness side)

[B]: Connector “G13-1” (viewed from harness side)

[C]: Connector “G13-2” (viewed from harness side)
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Terminal Circuit Normal Voltage Condition

G13-1
P/S control module 
power supply from battery

10 – 14 V –

G13-2 Ground – –
G13-3 Data link connector – –
G13-5 “EPS” light 0 V “EPS” warning lamp ON

G13-6 Engine speed signal
✱ Indicator

deflection repeated
0 – 1 V and 10 – 6 V

Engine idling

G13-7 VSS
✱ Indicator

deflection repeated
0 – 1 V and 9 – 11 V

• Ignition switch ON
• Front left tire turned quickly with 

right tire locked

G13-8
P/S control module 
power supply from igni-
tion switch

10 – 14 V Ignition switch ON

G13-1-2
5V power supply 
for torque sensor

About 5 V
• Ignition switch ON
• Check voltage between “G13-1-2” 

and “G13-1-4” terminals
G13-1-3 Torque sensor (GND) 0 V –

G13-1-4 Torque sensor (Sub) About 2.5 V

• Ignition switch ON and steering 
wheel at straight position

• Check voltage between “G13-1-4” 
and “G13-1-3” terminals

G13-1-5 Torque sensor (Main) About 2.5 V

• Ignition switch ON and steering 
wheel at straight position

• Check voltage between “G13-1-5” 
and “G13-1-4” terminals

G13-2-1 Motor output 1 5 – 7 V
Engine idling and steering wheel at 
straight position

G13-2-2 Motor output 2 5 – 7 V
Engine idling and steering wheel at 
straight position

G13-2-3 Clutch output 1 10 – 14 V Engine idling
G13-2-4 Clutch output 2 0 V –

NOTE:
✱: The voltage of this circuit may not be checked by voltmeter. If so, use oscilloscope.
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Steering Wheel Play Check
• Check steering wheel for looseness or rattle by moving it in

its shaft direction and lateral direction. If found to be defec-
tive, repair or replace.

• Check steering wheel play, holding vehicle in straight for-
ward condition on the ground and with engine stopped.

Steering wheel play 
“a”: 0 – 30 mm (0 – 1.2 in.)

If steering wheel play is not within specification, inspect as follows
and replace if found to be defective.

• Tie rod end ball stud for wear
• Lower ball joint for wear
• Steering shaft joint for wear
• Steering pinion or rack gear for wear or breakage
• Each part for looseness

Steering Force Check
1) Place vehicle on level road and set steering wheel at

straight-ahead position.
2) Check if tire inflation pressure is as specified on tire placard

on vehicle.
3) Remove driver air bag (inflator) module referring to “Driver

Air Bag (Inflator) Module Removal and Installation” in Sec-
tion 3C.

4) Start engine.

5) With engine idling, measure steering force by turning torque
wrench.

Steering force
Less than 6.4 N·m (0.64 kg-m, 4.6 lb-ft)

6) Install driver air bag (inflator) module referring to “Driver Air
Bag (Inflator) Module Removal and Installation” in Section
3C.
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On-Vehicle Service
Steering Column Removal and Installation
Refer to “Steering Column Removal and Installation” in Section
3C for removal and installation of steering column assembly, but
perform the following step beforehand.

1) Remove steering column hole cover.
2) Disconnect all couplers from P/S control module.

Checking Steering Column Check After Acci-
dent Damage

Refer to “Checking Steering Column For Accident Damage” in
Section 3C.

P/S Control Module Removal and Installation
REMOVAL

1) Disconnect negative cable at battery.
2) Remove steering column hole cover.

3) Disconnect connectors (1) from P/S control module.
4) Remove P/S control module (2) from steering column

assembly (3).

INSTALLATION
Reverse removal procedure for installation noting the following.

• Tighten P/S control module screw to the specified torque.

P/S control module screw 
(a) : 3 N·m (0.3 kg-m, 2.0 lb-ft)

CAUTION:
Never disassemble steering column assembly and
remove torque sensor or motor assembly (with clutch
incorporated). Performing any of these prohibited ser-
vices will affect original performance of EPS system.

NOTE:
Vehicles involved in accidents resulting in body damage,
where steering column has been impacted (or air bag
deployed) may have a damaged or misaligned steering
column.
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Torque Sensor On-Vehicle Inspection
1) Remove steering column hole cover.
2) Turn ignition switch to ON position.

3) Check for voltage between terminals of torque sensor con-
nector with connecting it to P/S control module and not run-
ning engine. If check result is not satisfactory, replace
steering column assembly.

Torque sensor specification

Motor Assembly (with Clutch Incorporated) 
On-Vehicle Inspection

1) Remove steering column hole cover.

2) Disconnect motor and clutch connector (1) from P/S control
module with ignition switch OFF.

3) Check for resistance between terminals of motor and clutch
connector (1).

Motor and clutch circuit resistance

If check result is not as specified above, replace steering column
assembly.

4) Check for continuity between terminal of motor and clutch
connector (1) and body ground.

Motor and clutch circuit resistance

If check result is not as specified above, replace steering column
assembly.

Steering 
wheel fully 
turned right

Steering 
wheel held at 
position for 
run straight

Steering 
wheel fully 
turned left

Main sensor 
(“G13-1-5” – 
“G13-1-3”)

Above 3.9 V About 2.5 V Above 1.1 V

Sub sensor 
(“G13-1-4” – 
“G13-1-3”)

Above 1.1 V About 2.5 V Above 3.9 V

1. Connector “G13-1” (viewed from harness side)

“G13-2-2” and “G13-2-1” 
(For motor)

About 1 Ω

“G13-2-4” and “G13-2-3” 
(For clutch)

About 12 Ω 
(at 20°C (68°F))

“G13-2-4” and body ground No continuity
“G13-2-2” and body ground No continuity
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5) Connect battery (1) between “G13-2-2” and “G13-2-1”.
Check if motor rotates smoothly, and then measure current
between “G13-2-1” and “G13-2-2” using ammeter (2) as
shown in figure. If check result is not satisfactory, replace
steering column assembly.

Motor and clutch circuit current (reference value) 
Standard: About 0.65 A

6) Connect battery (1) between “G13-2-4” and “G13-2-3”, and
then check that sound of clutch operation is heard. If check
result is not satisfactory, replace steering column assembly.

Special Tool

Tech 2 kit (Suzuki Scan 
Tool) See NOTE.

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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STEERING WHEEL AND COLUMN 3C-1

3C

SECTION 3C

STEERING WHEEL AND COLUMN

CONTENTS
Precautions......................................................3C-2

Service Precautions of Air Bag Steering Wheel
and Column...................................................3C-2
Service and Diagnosis of Air Bag Steering Wheel 
and Column...................................................3C-2
Disabling Air Bag System of Air Bag Steering 
Wheel and Column........................................3C-2
Enabling Air Bag System of Air Bag Steering 
Wheel and Column........................................3C-2
Handling and Storage of Air Bag Steering Wheel 
and Column...................................................3C-2
Disposal of Air Bag Steering Wheel
and Column...................................................3C-2

On-Vehicle Service..........................................3C-3
Steering Wheel and Column Components 
Location.........................................................3C-3

Driver Air Bag (Inflator) Module Removal and 
Installation.....................................................3C-4
Driver Air Bag (Inflator) Module Inspection ...3C-5
Steering Wheel Removal and Installation .....3C-6
Centering Contact Coil Cable Assembly.......3C-7
Contact Coil Cable Assembly Removal and 
Installation.....................................................3C-8
Contact Coil Cable Assembly Inspection ....3C-10
Steering Column Removal and Installation...3C-11
Steering Column Inspection........................3C-14
Steering Lower Shaft Removal and
Installation...................................................3C-14
Checking Steering Column For Accident
Damage ......................................................3C-15

Required Service Material ............................3C-17
Special Tool...................................................3C-17

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “Gen-
eral Description” in air bag system section before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• The procedures in this section must be followed in the order listed to temporarily disable the air
bag system and prevent false diagnostic codes from setting. Failure to follow procedures could
result in possible air bag system activation, personal injury or otherwise unneeded air bag system
repairs.

CAUTION:
When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
procedures are not followed, parts or system damage could result.
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Precautions
Service Precautions of Air Bag Steering Wheel and Column
For service precautions, refer to “Service Precautions” in Section 10B.

Service and Diagnosis of Air Bag Steering Wheel and Column
For diagnosis and servicing, refer to “Service and diagnosis” under “Service Precautions” in Section 10B.

Disabling Air Bag System of Air Bag Steering Wheel and Column
For disabling air bag system, refer to “Disabling air bag system” under “Service Precautions” in Section 10B.

Enabling Air Bag System of Air Bag Steering Wheel and Column
For enabling air bag system, refer to “Enabling air bag system” under “Service Precautions” in Section 10B.

Handling and Storage of Air Bag Steering Wheel and Column
For handling and storage, refer to “Handling and storage” under “Service Precautions” in Section 10B.

Disposal of Air Bag Steering Wheel and Column
For disposal, refer to “Deployment/Activation Outside of Vehicle” and “Deployment/Activation Inside of Vehicle”
in Section 10B.
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On-Vehicle Service
Steering Wheel and Column Components Location

1. Driver air bag (inflator) module 8. Wiper switch assembly 15. Steering column lower mounting nut

2. Steering shaft bolt
: Apply thread lock cement 1342 
99000-32050 to all around thread 
part of steering shaft bolt.

9. Turn & dimmer switch assembly 16. Steering column upper mounting nut: 
After tightening lower nut, tighten upper nut.

3. Steering wheel 10. Steering column assembly 17. Lower shaft

4. Driver air bag (inflator) module 
mounting bolt

11. Ignition switch assembly 18. Lower joint bolt

5. Steering column upper cover 12. Immobilizer control module 19. Upper joint bolt: 
After tightening lower joint bolt, tighten upper joint 
bolt.

6. Steering column lower cover 13. Ignition switch cylinder assembly : Tightening torque

7. Contact coil cable assembly 14. Ignition switch protector
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Driver Air Bag (Inflator) Module Removal and 
Installation

REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

3) Loosen 2 bolts (1) mounting driver air bag (inflator) module
till it turns freely.

4) Remove air bag (inflator) module from steering wheel.
5) Disconnect yellow connector (1) of driver air bag (inflator)

module as shown in figure.

INSTALLATION

1) Connect yellow connector (1) of driver air bag (inflator) mod-
ule and then lock (2) securely as shown in figure.

WARNING:
When handling an air bag (inflator) module, be sure to
read “Service Precautions of Air Bag Steering Wheel and
Column” given earlier in this section and observe each
instruction. Failure to follow them could cause a damage
to the air bag (inflator) module or result in personal
injury.
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2) Install driver air bag (inflator) module to steering wheel, tak-
ing care so that no part of wire harness is caught between
them.

3) Tighten driver air bag (inflator) module mounting bolts (1) to
specified torque.

Tightening torque
Air bag module mounting bolt
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) Make sure that clearance between module and steering
wheel is uniform all the way.

5) Connect negative battery cable.
6) Enable air bag system. Refer to “Enabling air bag system” in

Section 10B.

Driver Air Bag (Inflator) Module Inspection

Check air bag (inflator) module visually and if any of the following
is found, replace it with a new one.

• Air bag being deployed
• Trim cover (pad surface) (1) being cracked
• Terminal (2) being damaged
• Air bag (inflator) module being damaged or having been

exposed to strong impact (dropped)

WARNING:
Never disassemble air bag (inflator) module or measure
its resistance. Otherwise, personal injury may result.

CAUTION:
If air bag (inflator) module was dropped from a height of
90 cm (3 ft) or more, it should be replaced.
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Steering Wheel Removal and Installation

REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.
3) Remove driver air bag (inflator) module from steering wheel.

Refer to “Driver Air Bag (Inflator) Module Removal and
Installation” in this section.

4) Disconnect horn connector.
5) Lift up and turn steering shaft bolt from steering shaft about 3

times.

6) Lift up steering wheel in the front by using special tool.
Special tool
“A”: 09944-36011

7) Remove steering shaft bolt and then make alignment marks
(1) on steering wheel and shaft for a guide during reinstalla-
tion.

8) Remove steering wheel.

CAUTION:
Do not turn the contact coil more than allowable number
of turns (about two and a half turns from the center posi-
tion clockwise or counterclockwise respectively) with
steering wheel removed, or coil will break.

CAUTION:
Do not hammer the end of the shaft. Hammering it will
loosen the plastic shear pins which maintain the column
length and impair the collapsible design of the column.

A
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INSTALLATION

1) Check that vehicle’s front tires are at straight-ahead position
and contact coil is centered. If contact coil is turned after
removing steering wheel, center contact coil referring to
“Centering Contact Coil Cable Assembly” in this section.

2) Install steering wheel to steering shaft with 2 grooves (1) on
contact coil fitted in two lugs (2) in the back of steering wheel
and also aligning marks (3) on steering wheel and steering
shaft. 

3) Apply thread lock to all around thread part of steering shaft
bolt and tighten to specified torque.

“A”: Thread lock cement 1342, 99000-32050
Tightening torque
Steering shaft bolt (a): 25 N·m (2.5 kg-m, 18.5 lb-ft)

4) Install horn buttons, right (1) and left (2), and fix connector
(3) securely.

5) Install driver air bag (inflator) module to steering wheel.
Refer to “Driver Air Bag (Inflator) Module Removal and
Installation” in this section.

6) Connect negative battery cable.
7) Enable air bag system. Refer to “Enabling air bag system” in

Section 10B.

Centering Contact Coil Cable Assembly
1) Check that vehicle’s wheels (front tires) are set at straight-

ahead position.
2) Check that ignition switch is at “LOCK” position.

3) With pushing lock lever (1) and releasing contact coil lock,
turn contact coil counterclockwise slowly with a light force till
contact coil will not turn any further.

CAUTION:
These two conditions are prerequisite for installation of
steering wheel. If steering wheel has been installed with-
out these conditions, contact coil will break when steer-
ing wheel is turned.

NOTE:
Contact coil can turn about 5 turns at maximum, that is, if
it is at the center position, can turn about two and a half
turns both clockwise and counterclockwise.
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4) From the position where contact coil became unable to turn
any further (it stopped), turn it back clockwise about two and
a half rotations and align center mark with alignment mark
(1).

Contact Coil Cable Assembly Removal and 
Installation

REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.
3) Remove steering wheel from steering column. Refer to

“Steering Wheel Removal and Installation” in this section.

4) Remove dash side trim (1) and steering column hole cover
(2).

5) Remove steering column lower cover (2) and upper cover
(1).

CAUTION:
Do not turn contact coil more than allowable number of
turns (about two and a half turns from the center position
clockwise or counterclockwise respectively), or coil will
break.

2

1
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6) Disconnect connector (1) from contact coil cable assembly by
pulling connector lock (2) to the outside (A). 

7) Remove contact coil cable assembly (1) from steering col-
umn.

INSTALLATION

1) Check to make sure that vehicle’s front tires are set at
straight-ahead position and then ignition switch is at “LOCK”
position.

2) Install contact coil cable assembly (1) to steering column
securely.

3) Connect connector (1) to contact coil cable assembly by
pushing connector lock (2) into connector. 

NOTE:
New contact coil cable assembly is supplied with contact
coil set and held at its center position with a seal (2). Peel
this seal after installing contact coil cable assembly to
steering column.
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4) Install steering column upper cover (1) and lower cover (2).

5) Install steering column hole cover (2) and dash side trim (1).

6) Install steering wheel to steering column referring to “Steer-
ing Wheel Removal and Installation” in this section.

7) Connect battery negative cable.
8) Enable air bag system referring to “Enabling air bag system”

in Section 10B.

Contact Coil Cable Assembly Inspection

Check contact coil cable assembly wire harness for any signs of
scorching, melting or other damage. If it is damaged, replace.

2

1
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Steering Column Removal and Installation

REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system referring to “Disabling air bag sys-

tem” in Section 10B.
3) Remove steering wheel and contact coil cable assembly

referring to “Steering Wheel Removal and Installation” and
“Contact Coil Cable Assembly Removal and Installation” in
this section.

4) Detach turn & dimmer switch assembly and wiper switch
assembly from steering column.

5) Remove ignition switch cylinder assembly (1) as follows.
a) Turn ignition switch key to “ACC” position.
b) Insert 2 mm (0.078 in.) rod (2) through hole (3) and push

ignition switch cylinder lock.
6) Remove immobilizer control module (4) from steering col-

umn.

CAUTION:
Once the steering column is removed from the vehicle,
the column is extremely susceptible to damage.

• Dropping the column assembly on its end could col-
lapse the steering shaft or loosen the plastic shear
pins which maintain column length.

• Leaning on the column assembly could cause it to
bend or deform.

Any of the above damage could impair the column’s col-
lapsible design.
Steering column mounting nuts should not be loosened
with steering shaft joint upper side bolt tightened as this
could cause damage to shaft joint bearing.

NOTE:
When servicing steering column or any column-mounted
component, remove steering wheel. But when removing
steering column simply to gain access to instrument
panel components, leave steering wheel installed on
steering column.
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7) Detach ignition switch assembly (1) from steering column.

8) Disconnect connector (2) from P/S control module (1) if
equipped.

9) Remove steering shaft upper joint bolt (1).

10) Remove steering column mounting nuts (1).
11) Remove steering column from vehicle.

[A]: Power steering

[B]: Manual steering

WARNING:
Never rest a steering column assembly on the steering
wheel with the air bag (inflator) module face down and
column vertical. Otherwise, personal injury may result.
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12) When disconnecting upper joint (3) from power steering col-
umn shaft (2), make alignment marks (1) on column shaft
and upper joint.

INSTALLATION

1) Install upper joint (3) and steering column shaft (2) according
to alignment mark (1).

2) Connect steering column to lower shaft. 
For power steering, align flat part “A” of lower shaft (1) with
bolt hole “B” of upper joint (2) as shown. Then insert upper
joint (2) onto lower shaft (1). 
For manual steering, align flat part “A” of steering column (3)
with bolt hole “B” of upper joint (2) and insert steering column
shaft into upper joint (2) of lower shaft (1).

3) Install steering column assembly to lower and upper brack-
ets. Torque steering column lower nuts (1) first and then
upper nuts (2) to specifications as given below.

Tightening torque
Steering column nut (a): 14 N·m (1.4 kg-m, 10.5 lb-ft)

[A]: Power steering

[B]: Manual steering
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4) Install bolt (1) to steering shaft upper joint and tighten it to
specified torque.

Tightening torque
Steering shaft upper joint bolt
 (a): 28 N·m (2.8 kg-m, 20.5 lb-ft)

5) Install ignition switch assembly and immobilizer control mod-
ule to steering column.

6) Install ignition switch cylinder assembly as follows.
a) Push steering lock (2) down till it clicks, using screw driver

(1), so that it is at unlock position.
b) Turn ignition key of ignition switch cylinder assembly to

“ACC” position.
c) In this state, push ignition switch cylinder assembly into

steering column till it clicks.
7) Install turn & dimmer switch, wiper switch and ignition switch

protector to steering column.
8) Connect all connectors that have been removed in

“Removal”.
9) Install contact coil cable assembly and steering wheel refer

to “Contact Coil Cable Assembly Removal and Installation” and
“Steering Wheel Removal and Installation” in this section.

10) Connect negative battery cable.
11) Enable air bag system referring to “Enabling air bag system”

in section 10B.

Steering Column Inspection
Check steering column for damage and operation referring to
“Checking Steering Column For Accident Damage” in this sec-
tion.

Steering Lower Shaft Removal and Installa-
tion
REMOVAL

1) Turn steering wheel so that vehicle’s front tires are at
straight-ahead position.

2) Turn ignition switch to “LOCK” position and remove key.

CAUTION:
After tightening column nuts, tighten steering shaft
upper joint bolt. Otherwise shaft joint bearing is dam-
aged.

[A]: Power steering

[B]: Manual steering
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3) Remove steering shaft joint bolts (1) and then remove steer-
ing lower shaft (2).

INSTALLATION

1) Align flat part of steering lower shaft (2) or steering column
(4) with bolt hole of upper joint (1) as shown. Then insert
lower shaft or steering column into upper joint.

2) Be sure that front wheels and steering wheel are in straight-
forward state and insert lower joint into steering pinion shaft (3).

3) Tighten steering shaft joint bolts (1) to specification (lower
side first and then upper side).

Tightening torque
Steering shaft joint bolt (a): 28 N·m (2.8 kg-m, 20.5 lb-ft)

Checking Steering Column For Accident 
Damage

CAUTION:
Never turn steering wheel while steering lower shaft is
removed. Should it have been turned and contact coil
have got out of its centered position, it needs to be cen-
tered again. Also, turning steering wheel more than
about two and a half turns will break contact coil.

[A]: Power steering

[B]: Manual steering

[A]: Power steering

[B]: Manual steering

[A]: Power steering

[B]: Manual steering

NOTE:
Vehicles involved in accidents resulting in body damage,
where steering column has been impacted or air bag
deployed, may have a damaged or misaligned steering
column.
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CHECKING PROCEDURE

1) Check that two capsules (1) are attached to steering column
bracket securely. If found loose, replace steering column
assembly.

2) Take measurement “a” and “b” as shown. If it is shorter than
specified length, replace column assembly with new one.

Power steering column length
“a”: 520 ± 1.5 mm (20.5 ± 0.06 in.)
“b”: 475.5 ± 1.5 mm (18.7 ± 0.06 in.)
Manual steering column length
“a”: 508 ± 1.5 mm (20.0 ± 0.06 in.)
“b”: 440 ± 1.5 mm (17.3 ± 0.06 in.)

3) Check steering shaft joints and shaft for any damages such
as crack, breakage, malfunction or excessive play. If any-
thing is found faulty, replace as lower joint assembly or col-
umn assembly.

4) Check steering shaft for smooth rotation. If found defective,
replace as column assembly.

5) Check steering shaft and column for bend, cracks or deforma-
tion. If found defective, replace.
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Required Service Material

Special Tool

Material
Recommended SUZUKI product

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT1342
(99000-32050)

• Steering shaft bolt

09944-36011
Steering wheel remover
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SECTION 3D
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NOTE:
• All front suspension fasteners are an important attaching part in that it could affect the perfor-

mance of vital parts and systems, and/or could result in major repair expense. They must be
replaced with one of the same part number or with an equivalent part if replacement becomes nec-
essary. Do not use a replacement part of lesser quality or substitute design. Torque values must be
used as specified during reassembly to assure proper retention of this part.

• Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part or
damage to the part may result.
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General Description
Front Suspension Construction

1. Strut assembly 4. Wheel 7. Drive shaft 10. Paint mark Tightening torque

2. Stabilizer bar 5. Suspension control arm 8. Tie rod 11. Paint mark (only RH side) Do not reuse.

3. Steering knuckle 6. Vehicle body 9. Brake disc [A] : Forward
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Diagnosis
Diagnosis Table
Refer to “Diagnosis Table” in Section 3.

Stabilizer Bar and Bushing Check
Bar

Inspect for damage or deformation.
If defective, replace.

Bushing

Inspect for damage, wear or deterioration. 
If defective, replace.
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Strut Assembly Check

• Inspect strut for oil leakage, damage or deformation.
• If strut is found faulty, replace it as an assembly unit,

because it can not be disassembled.
• Inspect strut function refer to the following procedures.

1) Check and adjust tire pressures as specified.
2) Bounce vehicle body 3 or 4 times continuously by pushing

front end on the side with strut to be checked.
3) Apply the same amount of force at each push and note strut

resistance both when pushed and rebounding.
4) Also, note how many times vehicle body rebounds before

coming to stop after hands are off. Do the same for strut on
the other side.

5) Compare strut resistance and number of rebound on the
right with those on the left. And they must be equal in both.
With proper strut, vehicle body should come to stop the
moment hands are off or after only one or two small
rebounds.

If conditions of struts are in doubt, compare them with known-
good vehicle or strut.

• Inspect bearing for wear, abnormal noise or gripping.
If defective, replace.

• Inspect spring seat for cracks or deformation.
If defective, replace.

• Inspect bump stopper for deterioration.
If defective, replace.

• Inspect rebound stopper and strut mount for wear, cracks or
deformation.
If defective, replace.

Suspension Control Arm / Steering Knuckle 
Check
Steering Knuckle

Inspect for cracks, deformation or damage.
If defective, replace.

Suspension Control Arm / bushing

Inspect for damage, wear or deterioration.
If defective, replace.



FRONT SUSPENSION 3D-5
Suspension Control Arm Joint Check

• Check for smooth rotation.
• Inspect ball stud for damage.
• Inspect dust cover for damage.
• Inspect for play in ball joint. If found defective, replace.

If there is any damage to either, control arm assembly must be
replaced as a complete unit.

Front Suspension Fasteners Check
Check each bolt and nut fastening suspension parts for tightness.
Tighten loose one, if any, to specified torque, referring to “Gen-
eral Description” in this section.

Wheel Disc, Bolt and Bearing Check

• Inspect each wheel disc for dents, distortion and cracks.
A disc in badly damaged condition must be replaced.

• Check wheel bolts for tightness and, as necessary, retighten
them to specification.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

• Check wheel bearing for wear.
a) Remove wheel, referring to “Wheel Removal and Installa-

tion” in Section 3F.
b) Fix brake disc tightening wheel bolts.
c) Set a dial gauge.
d) Check wheel bearing for thrust play.

When measurement exceeds limit, replace bearing.

Thrust play limit:
0.1 mm (0.004 in.)

• By rotating wheel actually, check wheel bearing for noise
and smooth rotation.
If defective, replace bearing.

NOTE:
Suspension control arm and arm joint cannot be sepa-
rated.
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On-Vehicle Service
Strut Assembly Component

1. Strut nut:
Apply water-proof coating (paint or lacquer) 
all around nut and strut rod screw part.

8. Bearing spacer 14. Strut support nut.

2. Strut lock washer 9. Coil spring upper seat 15. Strut bracket nut

3. Strut support 10. Coil spring seat 16. Strut bracket bolt

4. Bearing seal:
Apply SUZUKI SUPER GREASE A 99000-
25010

11. Bump stopper 17. E-ring

5. Bearing upper washer 11-1. Strut dust cover Tightening torque

6. Strut bearing:
Apply SUZUKI SUPER GREASE A (99000-
25010) to all around bearing.

12. Coil spring

7. Bearing lower washer 13. Shock absorber
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Strut Assembly Removal and Installation
REMOVAL

1) Disconnect negative cable at battery.

Special tool
(A): 09900-00411
(B): 09900-00414
(C): 09945-26010

2) Hoist vehicle, allowing front suspension to hang free.
3) Remove wheel, referring to “Wheel Removal and Installa-

tion” in Section 3F.

4) Remove E-ring (1) securing brake hose and take brake hose
off strut bracket as shown.

5) Remove ABS wheel speed sensor harness clamp bolt from
strut (if equipped).

6) Remove strut bracket bolts (2).

7) Remove strut support nuts (1).

8) Remove strut assembly.

NOTE:
When disassembling strut assembly, loosen strut nut a
little before removing strut assembly from vehicle. This
will make disassembly easier. Note, however, nut must
not be removed at this point.

NOTE:
Hold strut by hand so that it will not fall off.
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INSTALLATION
Install strut assembly by reversing removal procedure, noting the
following instructions.

• Insert bolts in such direction as shown in figure.
• Tighten all fasteners to specified torque.

Tightening torque
Strut bracket nut (a): 115 N·m (11.5 kg-m, 83.0 lb-ft)
Strut support nut (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)
Strut nut (c): 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

• After installation, confirm front wheel alignment referring to
“Preliminary checks prior to adjusting front alignment” in
Section 3A.

Strut Assembly Disassembly and Assembly
DISASSEMBLY

1) With special tool (A) placed to spring as shown, turn special
tool bolts alternately until spring tension is released.
Whether it is released or not can be known by whether strut
turns lightly while strut spring is held stationary.

Special tool
(A): 09940-71431

2) Remove strut nut with special tools while coil spring is com-
pressed.

Special tool
(A) : 09900-00411
(B) : 09900-00414
(C) : 09945-26010

3) Disassemble strut assembly.

CAUTION:
• Don’t twist brake hose when installing it.
• Install E-ring (1) as far as it fits to bracket (2) as shown

in figure.
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ASSEMBLY
For assembly, reverse disassembly procedure, noting the follow-
ing instructions.

• Apply grease to bearing seal, strut bearing and sliding part of
strut rod.

• Mate spring end with stepped part (3) of spring lower seat (2)
as shown.

• Install spring seat on coil spring and then spring upper seat
(1) aligning “OUT” mark (4) on spring upper seat and center
of strut bracket (5).

• Install bearing spacer, bearing, bearing seal, strut support
and strut unit in this sequence.

• Tighten strut nut temporarily at this step.

Special tool
(A) : 09900-00411 
(B) : 09900-00414
(C) : 09945-26010 
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Stabilizer Bar and Bushings Component

Stabilizer Bar and Bushings Removal and 
Installation
REMOVAL

1) Hoist vehicle and allow front suspension control arms to
hang free.

2) Remove front wheels, referring to “Wheel Removal and
Installation” in Section 3F.

3) Remove stabilizer bar split pins (3), nuts (1) and washers
(2).

1. Split pin 5. Control arm 9. Stabilizer bar mounting bracket bolt Tightening torque

2. Stabilizer bar nut 6. Stabilizer bar 10. Paint mark Do not reuse.

3. Washer 7. Mount bushing 11. Paint mark (RH side)

4. Bushing 8. Mount bracket:
Oblong hole side comes to the rear.
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4) Remove stabilizer bar mounting bracket bolts (1).
5) Remove stabilizer bar (2).

INSTALLATION
For installation, reverse removal procedure, noting the following
instructions.

• Install stabilizer bar (2) so that paint mark (1) on it comes to
the right side of vehicle.

• Align the outside edge (1) of mount bushing with the outside
edge (2) of paint mark as shown in figure.

• Install mount brackets (4) so that its oblong hole side (3)
comes to the rear.

• Tighten stabilizer bar mounting bracket bolts to specified
torque.

Tightening torque
Stabilizer bar mounting bracket bolt: 
45 N·m (4.5 kg-m, 32.5 lb-ft)

• Tighten stabilizer bar nuts (1) to specified torque.

Tightening torque
Stabilizer bar nut
 (a): 50 – 150 N·m (5.0 – 15.0 kg-m, 36.5 – 108.0 lb-ft)

• Install new split pins (2) as shown.
• Tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

NOTE:
If it is hard to remove stabilizer bar, set tires in contact
with ground (with suspension compressed).

F. Forward

F: Forward
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Wheel Hub and Steering Knuckle Component

Wheel Hub and Steering Knuckle Removal 
and Installation
REMOVAL

1) Hoist vehicle and remove wheel, referring to “Wheel
Removal and Installation” in Section 3F.

2) Uncaulk drive shaft nut (1).
3) Depress foot brake pedal and hold it there. Remove drive

shaft nut (1).
4) Remove brake disc screws (2) and caliper carrier bolts.

1. Front wheel hub 4. Steering knuckle Tightening torque

2. Circlip 5. Drive shaft nut
: Calk, after tightening.

Do not reuse.

3. Wheel bearing
: Face grooved rubber seal side to wheel hub.
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5) Remove caliper (1) with carrier.

6) Pull brake disc (2) off by using two 8 mm bolts.

7) Pull out wheel hub (1) with special tools.

Special tool
(A): 09943-17912
(B): 09942-15511

8) Disconnect tie rod end (2) from steering knuckle (1) with
puller.

9) Remove wheel speed sensor (1) from knuckle (if equipped
with ABS).

10) Loosen strut bracket nuts (1).

11) Remove ball joint bolt (3).
12) Remove strut bracket bolts from strut bracket and then steer-

ing knuckle (2).

NOTE:
Hang removed caliper with a wire hook or the like (3) so
as to prevent brake hose (4) from bending and twisting
excessively or being pulled.
Don’t operate brake pedal with pads removed.

CAUTION:
When wheel hub is removed, replace wheel bearing as a
set.

F: Forward
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INSTALLATION

1) Using special tool and hydraulic press, press-fit wheel hub
(1) into wheel bearing (2) (Face grooved rubber seal side to
wheel hub).

Special tool
(A): 09913-75810

2) Apply grease lightly to contact part (1) of wheel bearing and
drive shaft.

“A”: Grease 99000-25050

3) Install ball joint bolt (1) from the direction as shown.
4) Tighten suspension arm ball joint bolt (1) to specified torque.

Tightening torque
Suspension arm ball joint bolt
(a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

5) Tighten strut bracket nuts (2) to specified torque.

Tightening torque
Strut bracket nut (b): 115 N·m (11.5 kg-m, 83.0 lb-ft)

6) Install wheel speed sensor (1) (if equipped with ABS).

F: Forward
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7) Connect tie rod end to steering knuckle, install new tie rod
end nut and tighten nut (1) to specified torque.

Tightening torque
The rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

8) Install brake disc (2) and brake caliper (3).
9) Tighten brake disc screws (4) and brake caliper bolt to spec-

ified torque.

Tightening torque
Brake disc screw: 9 N·m (0.9 kg-m, 6.5 lb-ft)
Brake caliper bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

10) Depress foot brake pedal and hold it there.
Tighten new drive shaft nut (1) to specified torque.

Tightening torque
Drive shaft nut (a): 175 N·m (17.5 kg-m, 127.0 lb-ft)

11) Caulk drive shaft nut (1) as shown.

Caulking specification “a”: 0.5 mm (0.02 in.) or more

12) Tightening wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

CAUTION:
Never reuse drive shaft nut (1).

CAUTION:
Be careful while caulking nut so that no crack will occur
in caulked part of nut. Cracked nut must be replaced with
new one.
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Wheel Hub and Steering Knuckle Disassem-
bly and Assembly
DISASSEMBLY

1) Uncaulk and remove dust cover (1).
2) Remove wheel bearing circlip.

3) Remove wheel bearing using hydraulic press (1) and special
tool.

Special tool
(A): 09913-75520

4) Remove wheel bearing outside inner race (1) as shown by
hammering lightly at 3 locations around it so as not to cause
damage to seating part (2) of wheel hub.

Special tool
(C): 09913-65810
(D): 09926-37610-003

CAUTION:
When installing wheel bearing, replace it with new one.
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ASSEMBLY

1) Face rubber seal side (1) of new wheel bearing (2) upward
as shown in figure and press-fit it into knuckle (3) using spe-
cial tools.

Special tool
(A): 09913-75510
(B): 09926-68310
(C): 09951-18210

2) Install wheel bearing circlip (1).

3) Drive in dust cover so that dimensions “a” and “b” become
equal as shown in figure.

4) Caulk with a punch.

CAUTION:
When replacing bearing, inner races or outer race, be
sure to replace them with new ones as a set.

CAUTION:
When drive in dust cover, be careful not to deform it.
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Suspension Control Arm / Bushing Removal 
and Installation
REMOVAL

1) Remove stabilizer bar refer to “Stabilizer Bar and Bushings
Removal and Installation” in this section.

2) Remove suspension control arm ball joint bolt (1).

3) Remove suspension control arm bolt and washer (1).
4) Remove suspension control arm (2).

INSTALLATION

1) Install body side of suspension control arm but tighten sus-
pension control arm bolt and washer (1) only temporarily.

2) Install suspension control arm ball joint to steering knuckle.
Align ball stud groove with steering knuckle bolt hole. Then
install ball joint bolt (1) from the direction as shown in figure.
Tighten suspension arm ball joint bolt (1) to specified torque.

Tightening torque
Suspension arm ball joint bolt 
(a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

3) Install stabilizer bar, referring to “Stabilizer Bar and Bushings
Removal and Installation” in this section.

F: Forward

F: Forward

F: Forward
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4) Lower hoist and vehicle in non-loaded condition, tighten con-
trol arm bolt to specified torque at the position where control
arm is installed at angle “a” as shown below.

Angle “a”: 15 ° ± 5 °

Tightening torque
Control arm bolt (b): 60 N·m (6.0 kg-m, 43.5 lb-ft)
Control arm member bolt: 60 N·m (6.0 kg-m, 43.5 lb-ft)

5) Confirm front wheel alignment referring to “Front Wheel
Alignment Inspection and Adjustment” in Section 3A.

Suspension Control Arm / Bushing Disas-
sembly and Assembly
DISASSEMBLY

1) Remove bushing.
Place suspension control arm onto flat surface side of spe-
cial tool and push out bushing with special tool and oil
hydraulic press as shown.

Special tool
(A) : 09943-77910

ASSEMBLY

1) Press-fit bushing by using special tool and press.

Special tool
(A) : 09943-77910

2) Press-fit bushing so that dimensions “A” and “B” in figure
become equal.

CAUTION:
Be sure to use new bushing.

NOTE:
• Before installing bushing, apply soap water on its cir-

cumference to facilitate installation.
• When installed, bush should be equal on the right and

left of arm as shown.
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Tightening Torque Specifications

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake caliper bolt 95 9.5 69.0
Brake disc screw 9 0.9 6.5
Control arm bolt 60 6.0 43.5
Control arm member bolt 60 6.0 43.5
Drive shaft nut 175 17.5 127.0
Stabilizer bar mounting bracket bolt 45 4.5 32.5
Stabilizer bar nut 50 – 150 5.0 – 15.0 36.5 – 108.0
Strut bracket nut 115 11.5 83.0
Strut nut 50 5.0 36.5
Strut support nut 23 2.3 17.0
Suspension arm ball joint bolt 60 6.0 43.5
The rod end nut 40 4.0 29.0
Control arm crossmember bolt 60 6.0 43.5
Wheel bolt 95 9.5 69.0

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Strut bearing

Lithium grease SUPER GREASE E
(99000-25050)

• Mating surfaces of wheel bearing 
and CV joint
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Special Tool

09900-00411 09900-00414 09913-75520 09913-75810
Hexagon wrench socket Hexagon wrench bit 6 mm Bearing installer Bearing installer

09942-15511 09943-17912 09943-77910 09945-26010
Sliding hammer Front wheel hub remover Bushing remover Socket wrench 17 mm

09913-75510 09940-71431 09913-65810 09926-37610-003
Bearing installer Spring compressor Bearing puller Bearing puller attachment

09926-68310 09951-18210
Bevel pinion bearing 
installer

Remover booster body oil 
No.2
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NOTE:
• All suspension fasteners are an important attaching part in that it could affect the performance of

vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of this part.

• Never attempt to heat, quench or straighten any suspension part. Replace it with a new part, or damage
to the part may result.
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General Description

Rear Suspension Component Locator
2WD model

“A”: Body outside 8. Rear axle 16. Brake back plate bolt 24. Trailing arm rear nut

1. Rear coil spring 9. Bearing
:Seal side of bearing 
comes brake back plate 
side.

17. Lateral rod axle housing 
side nut

25. Trailing arm front bolt
:Insert from vehicle inside.

2. Rear bump stopper
:Apply soap water, when 
installing. 

10. Brake drum 18. Lateral rod body side nut 26. Trailing arm front nut

3. Rear spring upper seat 11. Circlip 19. Lateral rod bolt
:Insert from the direction 
as shown.

Tightening torque

4. Rear shock absorber 12. Spindle nut 20. Rear shock absorber 
upper nut

Do not reuse

5. Lateral rod 13. Spindle cap 21. Rear shock absorber 
upper bolt
:Insert from vehicle out-
side.

6. Trailing arm 14. LSPV bracket (only vehi-
cle with LSPV)

22. Rear shock absorber 
lower bolt

7. Lateral rod outer washer 15. Brake back plate 23. Trailing arm rear bolt
:Insert from vehicle 
inside.

23
22

20

19

1816

25

26

24

21

23 N.m (2.3 kg-m) 100 N.m (10.0 kg-m)

175 N.m (17.5 kg-m)

10

"A"

17
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4WD model

“A”: Body outside 11. Oil seal 22. Brake back plate bolt

1. Rear coil spring 12. Spacer 
: The tapered side of spacer inner diameter 
directed toward outside (brake drum side).

23. Bearing retainer ring (without ABS)

2. Rear bump stopper
: Apply soap water, when installing.

13. Oil seal protector 24. Bearing retainer ring (with ABS)

3. Rear spring upper seat 14. LSPV bracket (only vehicle with LSPV) 25. Lateral rod dumper

4. Rear shock absorber 15. Brake back plate 26. Lateral rod dumper nut

5. Lateral rod 16. Lateral rod axle housing side nut 27. Lateral rod dumper

6. Trailing arm 17. Lateral rod body side bolt
: Insert from the direction as shown.

28. Lateral rod dumper bolt

7. Rear axle shaft 18. Shock absorber upper bolt
: Insert from vehicle outside.

Tightening torque

8. Rear axle housing
: Apply water tight sealant 99000-31090 
to joint of plate and axle housing.

19. Shock absorber lower bolt Do not reuse

9. Bearing 20. Trailing arm front bolt
: Insert from vehicle inside.

10. Brake drum 21. Trailing arm rear bolt 
: Insert from vehicle inside.

26

25
27

28

5

"A"
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Rear Suspension Construction
2WD model

1. Rear coil spring 4. Rear shock absorber 7. Rear axle 10. Circlip

2. Rear bump stopper 5. Lateral rod 8. Wheel bearing Tightening torque

3. Rear spring upper seat 6. Trailing arm 9. Brake drum

6

7

5

2

1

3

4

90 N·m(9.0 kg-m)

63 N·m(6.3 kg-m)

63 N·m(6.3 kg-m)
95 N·m(9.5 kg-m)

175 N·m

(17.5 kg-m)

80 N·m(8.0 kg-m)

80 N·m(8.0 kg-m)

1

4

3

2 7

6

8

9

10

50 N·m(5.0 kg-m)

100 N·m

(10.0 kg-m)
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4WD model

A: With ABS 4. Rear shock absorber 9. Brake drum 14. Wheel bearing retainer ring or rear wheel sensor ring (if 
equipped with ABS)

B: Without ABS 5. Lateral rod 10. Rear axle shaft Tightening torque

1. Rear coil spring 6. Trailing arm 11. Breather cap

2. Rear bump stopper 7. Rear axle housing 12. Oil seal protector

3. Rear spring upper seat 8. Wheel bearing 13. Oil seal

63 N·m(6.3 kg-m)

63 N·m(6.3 kg-m)
95 N·m(9.5 kg-m)

1

4

3

2 7

6
9

15

16

8

A

B

14
13

12

10

11

50 N·m(5.0 kg-m)

55 N·m(5.5kg-m)

10

6

7

5

2

1

3

4

90 N·m(9.0 kg-m)

80 N·m(8.0 kg-m)

80 N·m(8.0 kg-m)

100 N·m

(10.0 kg-m)

50 N·m(5.0 kg-m)
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Diagnosis
Rear Shock Absorber Check

• Inspect for deformation or damage.
• Inspect bushings for wear or damage.
• Inspect for evidence of oil leakage.

Replace any defective part.

Trailing Arm, Lateral Rod, Rear Axle, Rear 
Axle (Housing) and Coil Spring Check

• Inspect for cracks, deformation or damage.
• Inspect bushing for damage, wear or breakage.

Replace any defective part.

WARNING:
When handling rear shock absorber (1) in which high-
pressure gas is sealed, make sure to observe the follow-
ing precautions.
• Don’t disassemble it.
• Don’t put it into the fire.
• Don’t store it where it gets hot.
• Before disposing it, be sure to drill a hole (approxi-

mately 3 mm (0.12 in.) diameter) (2) in it where shown
by an arrow in figure and let gas and oil out.
Lay it down sideways for this work. The gas itself is
harmless but it may issue out of the hole together with
chips generated by the drill. Therefore, be sure to wear
goggle.

[A]: 2WD model

[B]: 4WD model
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Bump Stopper / spring Upper Seat Check

• Inspect for cracks, deformation or damage.
Replace any defective part.

Rear Suspension Fasteners
Check each bolt and nut fastening suspension parts for tight-
ness.Tighten loose one, if any, to specified torque referring to the
figure in “Rear Suspension Construction” in this section.

Wheel Disc, Bolt and Bearing Check
• Inspect each wheel disc for dents, distortion and cracks.

 A disc in badly damaged condition must be replaced.

• Check wheel bolts for tightness and, as necessary, retighten
to specification.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

• Check wheel bearings for wear. When measuring thrust
play, apply a dial gauge to axle shaft center.
When measurement exceeds limit, replace bearing.

Thrust play limit
“a”: 0.1 mm (0.004 in.)

• By rotating wheel actually, check wheel bearing for noise
and smooth rotation. If it is defective, replace bearing.
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On-vehicle Service
Lateral Rod Removal and Installation
REMOVAL

1) Hoist vehicle.

2) Remove lateral rod nuts (1) and bolt (2).
3) Remove lateral rod (3).

INSTALLATION

1) Install lateral rod (1) or (2) to rear axle (or axle housing) (3)
and vehicle body (4) referring to figure for proper installing
direction of bolt (5) and washer (6).
Tighten nuts (7) temporarily at this step.

2) Lower hoist.

[A]: 2WD model

[B]: 4WD model

NOTE:
• When installing Rod (1) for 2WD, identify rod end by

smaller diameter “a” and install that end to vehicle
body side.

• When installing rod (2) for 4WD, identify rod end by
damper (8) and install that end to vehicle body side.
Also make sure that both dampers are directed rear-
ward of vehicle.

[A]: 2WD model

[B]: 4WD model
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3) Tighten lateral rod nuts (1) to specified torque. It is the most
desirable to have vehicle off hoist and in non-loaded condi-
tion when tightening them.

Tightening torque
Lateral rod axle side nut (a): 50 N·m (5.0 kg-m, 36.5 lb-ft)
Lateral rod body side nut (b): 100 N·m (10.0 kg-m, 72.5 lb-ft)

Rear Shock Absorber Removal and Installa-
tion

REMOVAL
1) Hoist vehicle.
2) Support rear axle (or axle housing) by using floor jack to pre-

vent it from lowering.

3) Remove lower bolt (1).
4) Remove upper bolt (2) and nut (3). Then remove shock

absorber (4).

INSTALLATION
1) Install shock absorber (4) referring to figure.

Tighten bolt and nut temporarily at this step.
2) Remove floor jack from rear axle (or axle housing) and lower

hoist.
3) Tighten bolts and nut to specified torque.

Tightening torque
Rear shock absorber upper nut 
(a): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Rear shock absorber lower bolt 
(b): 63 N·m (6.3 kg-m, 45.5 lb-ft)

Coil Spring Removal and Installation

REMOVAL
1) Hoist vehicle and remove rear wheel referring to “Wheel

Removal and Installation” in Section 3F.

2) Support rear axle (or axle housing) (1) by using floor jack (2)
to prevent it from lowering.

A: Vehicle inside
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3) Remove lateral rod body side bolt (1) and nut (2).
4) Detach lateral rod from vehicle body.

5) Remove brake flexible hose E-ring (1).
6) Remove LSPV adjust nut and detach spring end from rear

axle (if equipped with LSPV).

7) Detach shock absorber lower side from rear axle (or axle
housing).

8) Lower rear axle (or axle housing) gradually as far down as
where coil spring (1) can be removed.

9) Remove coil spring.

[A]: 2WD model

[B]: 4WD model

CAUTION:
Be careful not to let rear axle (or axle housing) down too
much.
It may cause damage to brake flexible hose and parking
brake cable.



REAR SUSPENSION 3E-11
INSTALLATION

1) Install coil spring (1) on spring seat (2) of rear axle (or axle
housing) and mate spring open end with stepped part (3) of
spring lower seat and raise rear axle (or axle housing).

2) Install shock absorber (1) lower side to rear axle (or axle
housing).
Tighten shock absorber lower bolt (2) temporarily by hand at
this step.

3) Install lateral rod (1) to vehicle body, refer to the figure for
proper installing direction of bolt (2).
Tighten nut (3) temporarily by hand at this step.

4) Remove floor jack from rear axle (or axle housing).

5) Install brake flexible hose E-ring.
6) Install LSPV spring to rear axle. Tighten LSPV adjust nut

temporarily at this step (if equipped with LSPV).

7) Install wheel (1) and tighten wheel bolts (2) to specified
torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

A : Upper side

“a” Small

“b” Large

[A]: 2WD model

[B]: 4WD model

F: Forward
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8) Lower hoist and vehicle in non-loaded condition, tighten
absorber lower bolt (1) and lateral rod body side nut (2) to
specified torque.

Tightening torque
Rear shock absorber lower bolt 
(a): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod body side nut 
(b): 100 N·m (10.0 kg-m, 72.5 lb-ft)

9) If equipped with LSPV, check and adjust LSPV spring refer-
ring to “LSPV (Load Sensing Proportioning Valve) Inspection
and Adjustment” in Section 5A and “Brake Fluid Pressure
Test (if equipped with LSPV)” in Section 5.

Bump Stopper Removal and Installation
REMOVAL

1) Hoist vehicle and remove rear wheel.

2) Remove bump stopper (1).

INSTALLATION
1) Install bumper stopper.

2) Install wheel (1) and tighten wheel bolts (2) to specified
torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

NOTE:
Before installing bushing, apply soap water on it.
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Spring Upper Seat Removal and Installation
REMOVAL

1) Remove coil spring referring to “Coil Spring Removal and
Installation” in this section.

2) Remove spring upper seat (1).

INSTALLATION

1) Install spring upper seat (1).

2) Install coil spring referring to “Coil Spring Removal and
Installation” in this section.

Trailing Arm Removal and Installation
REMOVAL

1) Hoist vehicle and remove rear wheel referring to “Wheel
Removal and Installation” in Section 3F.

2) Support rear axle (or axle housing) (1) by using floor jack (2).

NOTE:
For proper installing direction of spring upper seat (1),
refer to the figure.

A : Vehicle body side (Upper side)

CAUTION:
Never apply floor jack against lateral rod as it may get
deformed.
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3) Remove shock absorber lower bolt (1) (right & left).

4) Remove parking brake cable clamp (1) from trailing arm (2).

5) Release wheel speed sensor lead wire clamps (1) and (2)
from trailing arm (if equipped with ABS).

6) Remove trailing arm rear bolts (1) and nuts (2).

2

2
1
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7) Remove trailing arm front bolt (1) and nuts (3) and then
remove trailing arm (2).

INSTALLATION

1) Install trailing arm (1) to vehicle body and rear axle (or axle
housing) referring to figure for proper installing direction of
bolts (2).
Tighten front nut (3) and rear nuts (4) temporarily by hand at
this step.

2) Install parking brake cable clamp (1) to trailing arm (2).

3) Clamp wheel speed sensor lead wire clamps (1) and (2)
securely (if equipped with ABS).

A : Vehicle out side

B : Vehicle center side

2

2
1
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4) Install shock absorber (1) lower side to rear axle (or axle
housing).
Tighten shock absorber lower bolt (2) temporarily by hand at
this step.

5) Remove floor jack from rear axle (or axle housing).
6) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

7) Lower hoist.

8) Tighten front and rear trailing arm nuts (1), shock absorber
lower bolts (2) and lateral rod right side nut (3) to specified
torque.

Tightening torque
Front trailing arm nut (a): 90 N·m (9.0 kg-m, 65.0 lb-ft)
Rear trailing arm nut (b): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(c): 63 N·m (6.3 kg-m, 45.5 lb-ft)

Rear Axle Removal and Installation (for 2WD 
Model)
REMOVAL

1) Hoist vehicle and remove rear wheels (right & left) referring
to “Wheel Removal and Installation” in Section 3F.

2) Support rear axle (1) by using floor jack (2).
3) Remove rear brake drums (right & left). For details, refer to

steps 2) to 6) of “Brake Drum Removal and Installation (for
2WD Model)” in Section 5C.

NOTE:
When tightening these nuts, be sure that vehicle is off
hoist and in no-loaded condition.
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4) Remove E-rings (2) (right & left) securing brake hose (1).

5) Disconnect brake pipe flare nuts (1) from wheel cylinders (3)
(right & left) and put bleeder plug cap (4) onto pipe (2) to pre-
vent fluid from spilling.

6) Remove brake back plates (1) (right & left) from rear axle
and hang removed brake back plate with a wire hook.

7) Remove lateral rod axle side nut (1).

CAUTION:
Do not allow brake fluid to get on painted surfaces.
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8) Disconnect wheel speed sensor and lead wire clamps (right
& left) (if equipped).

9) Remove shock absorber lower bolts (1) (right & left).

10) Remove LSPV spring end nut (3) and spring (1) from rear
axle bracket (2) (if equipped).

11) Lower rear axle gradually as far down as where coil springs
(1) (right & left) can be removed.

12) Remove coil springs (right & left).

NOTE:
When removing LSPV spring end nut (3) from bracket (2),
put match marks (4) on bolt and bracket (2) to facilitate
reassembly.

1
234

CAUTION:
Be careful not to let rear axle down too much.
It may cause damage to brake flexible hose and parking
brake cable.
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13) Loosen trailing arm rear side nuts (1) but don’t remove bolts
(right & left).

14) While supporting rear axle at both ends (right & left), remove
trailing arm rear side bolts and then remove rear axle from
chassis by lowering floor jack gradually.

INSTALLATION
Install removed parts in reverse order of removal, noting the fol-
lowing points.

1) Place rear axle on floor jack. Then install lateral rod to rear
axle and tighten nut temporarily by hand.

2) Install trailing arm rear bolts (1) (right & left) in proper direc-
tion as shown in figure. Then tighten nuts (2) temporarily by
hand.

3) Install coil springs (1) (right & left) on spring seat (2) of rear
axle as shown in figure and then raise rear axle.

[A]: Vehicle center side

[B]: Vehicle outside

NOTE:
When seating coil spring (1), mate spring end with
stepped part (3) of rear axle spring seat as shown.

A: Upper side

“a”: Small

“b”: Large
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4) Tighten shock absorber lower bolts (1) (right & left) tempo-
rarily by hand.

5) Remove floor jack from rear axle.

6) Clean mating surface of rear axle (right & left) with brake
back plate and apply water tight sealant as shown in figure.

“A”: Sealant 99000-31090

7) Install brake back plates (1) and tighten back plate bolts (2)
to specified torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

8) Connect wheel speed sensor and lead wire clamps (right &
left) (if equipped with ABS).
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9) Connect brake pipes to wheel cylinders (1) (right & left) and
tighten brake pipe flare nuts (2) to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)

10) Connect brake flexible hoses (1) (right & left) to bracket on
rear axle and secure it with E-rings (2) (right & left).

11) Install LSPV spring end nut (3) and spring (1) to rear axle
bracket (2) (if equipped).

Tightening torque
LSPV spring end nut (a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

12) Install brake drums (right & left). For details, refer to “Brake
Drum Removal and Installation (for 2WD Model)” in Section
5C.

13) Fill reservoir with brake fluid and bleed brake system. (For
Bleeding Operation, see SECTION 5.)

14) Install wheel and tighten wheel bolts to specified torque.
Tightening torque
Wheel bolt (d): 95 N·m (9.5 kg-m, 69.0 lb-ft)

NOTE:
When installing LSPV spring end nut (3) to bracket (2),
make sure to align match marks (4) made during
removal.

1
23,(a)

4
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15) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 Ibs) load three to five times so as to obtain
proper drum-to-shoe clearance.
Adjust parking brake cable. (for ADJUSTMENT, see SEC-
TION 5.)

16) Lower hoist and bounce vehicle up and down several times
to stabilize suspension.

17) Tighten right and left trailing arm rear nuts, shock absorber
lower bolts and lateral rod rear axle side nut to specified
torque.

Tightening torque
Rear trailing arm nut 
(e): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(f): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod axle housing side nut 
(g): 50 N·m (5.0 kg-m, 36.5 lb-ft)

18) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

19) Perform brake test (foot brake and parking brake).
20) If equipped with LSPV, check and adjust LSPV spring refer-

ring to “LSPV (Load Sensing Proportioning Valve) Inspection
and Adjustment” in Section 5A and perform “Brake Fluid
Pressure Test (if equipped with LSPV)” in Section 5.

21) Check each installed part for oil leakage.

Wheel Bearing Removal and Installation (for 
2WD Model)
REMOVAL

1) Remove rear brake drum referring to “Brake Drum Removal
and Installation (for 2WD Model)” in Section 5C.

2) Remove circlip (1).
Special tool
(A): 09900-06108

NOTE:
When tightening these nuts and bolts, be sure that vehi-
cle is off hoist and in non loaded condition.
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3) Remove wheel bearing by using special tool and hydraulic
press.

Special tool
(A): 09913-76010

INSTALLATION

1) Install new wheel bearing (1) by using special tool and
hydraulic press.

Special tool
(A): 09913-75810

2) Install circlip (1).
Special tool
(A): 09900-06108

3) Install brake drum and wheel, referring to “Brake Drum
Removal and Installation (for 2WD Model)” in Section 5C.

CAUTION:
Never reuse wheel bearing.
Reused bearing should have excessive play.

NOTE:
Seal side of bearing comes brake back plate side.
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Rear Axle Shaft and Wheel Bearing Removal 
and Installation (for 4WD Model)
REMOVAL

1) Hoist vehicle and remove rear wheel and brake drum screw.

2) Remove rear brake drum by using two 8 mm bolts (1). For
details referring “ Brake Drum Removal and Installation (for
4WD Model)” to Section 5C.

3) Drain gear oil from rear axle housing by loosening drain plug
(1).

4) Remove brake shoe referring to “Brake Shoe Removal and
Installation” in Section 5C.

5) Remove parking brake cable from brake back plate.

6) Disconnect brake pipe (2) from wheel cylinder and put wheel
cylinder bleeder plug (3) cap onto pipe to prevent fluid from
spilling.

7) Remove wheel speed sensor (1) from axle housing (if
equipped with ABS).

8) Remove brake back plate bolts from axle housing.

9) Using special tools indicated, draw out axle shaft with brake
back plate.

Special tool
(A): 09942-15511
(B): 09943-17912

2. Filler and level plug
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10) In order to remove the retainer ring (1) from the axle shaft
(2), grind (3) with a grinder two parts of the bearing retainer
ring as illustrated till it becomes thin.

11) Break with a chisel the thin ground retainer ring, and it can
be removed.

12) Using special tools, remove bearing (1) from shaft and then
remove brake back plate (2).

Special tool
(D): 09927-18411
(E): 09921-57810

CAUTION:
Be careful not to go so far as to grind the shaft.

[A]: Without ABS

[B]: With ABS
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INSTALLATION
Install removed parts in reverse order of removal, noting the fol-
lowing points.

1) Install wheel bearing spacer (1) with the tapered side of its
inner diameter directed toward outside, or brake drum side.

2) Press in a new bearing (2) and retainer ring (3) in order by
using an hydraulic press (4).

3) Inspect axle shaft length.

Rear axle shaft length “a”
Left side: 792.0 mm (31.2 in.)
Right side: 673.0 mm (26.5 in.)

4) Apply grease to axle shaft oil seal (1) lip as shown.

“A”: Grease 99000-25010

5) Apply sealant to mating surface of rear axle housing (2) with
brake back plate.

“B”: Sealant 99000-31090

NOTE:
Use care not to cause any damage to outside of retainer
ring.

A : Tapered side

B : Blank

C : Differential side

D : Without ABS

E : With ABS

NOTE:
Make sure to remove old sealant before applying it anew.
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6) Install rear axle shaft to rear axle housing.
7) Tighten brake back plate bolts to specified torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

8) Connect brake pipe to wheel cylinder and tighten brake pipe
flare nut to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)

9) Apply watertight sealant where plate and cable contact, and
run parking brake cable (1) through brake back plate (2) and
secure it with clip (3).

“A”: Sealant 99000-31090

10) Install wheel speed sensor (if equipped with ABS).
11) Install brake shoe referring to “Brake Shoe Removal and

Installation” in Section 5C.
12) Install brake drum. For details, refer to “Brake Drum

Removal and Installation (for 2WD Model)” of Section 5C.
13) Tighten oil drain plug to specified torque and refill rear axle

(differential) housing with new specified gear oil. Then
tighten filler plug to specified torque. Refer to “Rear Differen-
tial Gear Oil Change” in Section 7F for refill.

14) Install wheel and tighten wheel bolts to specified torque.
15) Fill reservoir with brake fluid and breed brake system. (For

bleeding operation, refer to “Air Bleeding of Brake System” in
Section 5.)

16) Upon completion of all jobs, pull parking brake lever with
about 200 N (20 kg, 44 lbs) load three to five times so as to
obtain proper drum-to-shoe clearance.
Adjust parking brake cable (for adjustment, refer to “Parking
Brake Inspection and Adjustment” in Section 5).

17) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

NOTE:
When installing rear axle shaft, be careful not to cause
damage to oil seal lip in axle housing.

CAUTION:
Check to ensure that clip is in good condition before
installing it. If deformed or broken, replace.
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18) Perform brake test (foot brake and parking brake).
(For brake test, refer to “Road Testing Brakes” in Section 5.)

19) Check each installed part for oil leakage.

Rear Axle Shaft Oil Seal Removal and Instal-
lation (for 4WD Model)
REMOVAL

1) Remove rear axle shaft. For details, refer to steps 1) to 9) of
“Rear Axle Shaft and Wheel Bearing Removal and Installa-
tion (for 4WD Model)” in this section.

2) Remove axle shaft oil seal (1) from axle housing (2).

Special tool
(A): 09913-50121

INSTALLATION

1) Using special tools, drive in oil seal (1) until it contacts oil
seal protector (2) in axle housing.

Special tool
(A): 09944-67010
(B): 09924-74510
“A”: Grease 99000-25010

2) For procedure hereafter, refer to Steps 3) to 18) of “Rear
Axle Shaft and Wheel Bearing Removal and Installation (for
4WD Model)” in this section.

3. Wooden block

NOTE:
• Make sure that oil seal is free from inclination as it is

installed.
• Refer to the figure so that oil seal is installed in proper

direction.

A: Differential side
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Rear Axle Housing Removal and Installation 
(for 4WD Model)
REMOVAL

1) Hoist vehicle and remove rear wheels referring to “Wheel
Removal and Installation” in Section 3F.

2) Remove rear axle shafts (right & left) referring to Steps 2) –
9) of “Rear Axle Shaft and Wheel Bearing Removal and
Installation (for 4WD Model))” in this section.

3) Disconnect brake pipes (3) (right & left) from flexible hoses
(2) and remove E-rings (1).

4) Release wheel speed sensor clamps from axle housing (if
equipped with ABS).

5) Before removing propeller shaft, give match marks (1) on
joint flange and propeller shaft (2) as shown.

6) Remove propeller shaft. 

7) For jobs hereafter, support rear axle housing by using floor
jack (1) under axle housing (2).

8) Remove differential carrier assembly.

9) Remove lateral rod (1).



3E-30 REAR SUSPENSION
10) Loosen front and rear mounting nuts (3) of trailing arm but
don’t remove bolts.

11) Remove shock absorber lower mounting bolts (2) (right &
left).

12) Lower floor jack until tension of suspension coil spring
becomes a little loose and remove rear mount bolts of trail-
ing arms (right & left).

13) Lower rear axle housing gradually and remove coil springs
(right & left).

14) Remove axle housing.
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INSTALLATION
Install removed parts in reverse order of removal, noting the fol-
lowing.

1) Place rear axle housing on floor jack. Then install rear trail-
ing arm bolts (1) (right & left) in proper direction as shown.
Then tighten nuts (2) temporarily by hand.

2) Install coil springs (3) (right & left) on spring seat (2) of axle
housing (1) and raise axle housing.

3) Install shock absorber (1) (right & left) to rear axle housing
(2) and install bolts in proper direction as shown. Then
tighten absorber lower bolts (3) (right & left) temporarily by
hand at this step.

4) Install lateral rod (1) and install bolt (3) in proper direction as
shown. Then tighten nuts (4) temporarily by hand.

A : Vehicle out side

B : Vehicle center side

NOTE:
Upper and lower diameters of coil spring are different.
Bring lager diameter end at bottom and set its open end
in place on spring seat.

4. Stepped part

A : Upper side

2. Vehicle body

A : Forward
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5) Clean mating surfaces of axle housing (1) and differential
carrier and apply sealant to housing side.

“A”: Sealant 99000-31110

6) Apply sealant to thread part of carrier bolts and tighten car-
rier bolts to specified torque.

“A”: Sealant 99000-31110

Tightening torque
Rear differential carrier bolt
(a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

7) Install propeller shaft to joint flange aligning match marks (2)
and tighten flange bolts to specified torque.

Tightening torque
Companion flange bolt (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)

8) Remove floor jack from axle housing.

9) Connect brake flexible hoses (2) (right & left) to bracket on
axle housing and secure it with E-rings (1).

Tightening torque
Brake pipe flare nut (C): 16 N·m (1.6 kg-m, 11.5 lb-ft)

10) Apply grease to rear axle shaft oil seals (1) lip (right & left) as
shown.

“A”: Grease 99000-25010

11) Clean mating surface (2) (right & left) of rear axle housing
and brake back plate and apply sealant as shown in figure.

“B”: Sealant 99000-31090

12) Install rear axle shaft (right & left) to rear axle housing.
13) Tighten brake back plate bolts to specified torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

14) Connect brake pipes (3) to wheel cylinders (1) (right & left)
and tighten brake pipe flare nuts (2) to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)
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15) Apply water tight sealant where brake back plate (1) and
parking brake cable contact.
Connect parking brake cable (2) to brake back plate (right &
left) and secure it with clip (3).

“A”: Sealant 99000-31090

16) Install parking brake cable clamps to trailing arm.
17) Install wheel speed sensors (right & left) and clamp wire

securely (if equipped with ABS).
18) Install brake shoes (right & left) referring to “Brake Shoe

Removal and Installation” in Section 5C.

19) Install brake drums (1) (right & left) after making sure that
inside of brake drum and brake shoes are free from dirt and
oil. Then tighten brake drum screw (2).

20) Fill reservoir with brake fluid and bleed brake system. (For
bleeding operation, refer to “Air Bleeding of Brake System” in
Section 5.)

21) Refill differential gear housing with new specified gear oil.
Refer to “Rear Differential Gear Oil Change” in Section 7F.

22) Install wheels and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (f): 95 N·m (9.5 kg-m, 69.0 lb-ft)

23) Upon completion of all jobs, pull parking brake lever with
about 200 N (20 kg, 44 lbs) load three to five times so as to
obtain proper drum-to-shoe clearance.
Adjust parking brake cable referring to “Parking Brake
Inspection and Adjustment” in Section 5.

24) Lower hoist.

NOTE:
Check to ensure that clip is in good condition before
installing it. If deformed or broken, replace.
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25) Tighten right and left trailing arm nuts (1), (4) and shock
absorber lower bolts (2) to specified torque.
Tighten lateral rod nuts (3) to specified torque.

Tightening torque
Rear trailing arm nut 
(a): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(b): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod axle housing side nut 
(c): 50 N·m (5.0 kg-m, 36.5 lb-ft)
Lateral rod body side nut 
(d): 100 N·m (10.0 kg-m, 72.5 lb-ft)
Front trailing arm nut 
(e): 90 N·m (9.0 kg-m, 65.0 lb-ft)

26) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

27) Perform brake test (foot brake and parking brake).
28) Check each installed part for oil leakage.

Tightening Torque Specifications

NOTE:
When tightening these bolts and nuts, be sure that vehi-
cle is off hoist and in non loaded condition.

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake back plate bolt 23 2.3 17.0
Brake pipe flare nut 16 1.6 11.5
Companion flange bolt 23 2.3 17.0
Front trailing arm nut 90 9.0 65.0
Lateral rod axle (housing) side nut 50 5.0 36.5
Lateral rod body side nut 100 10.0 72.5
LSPV spring end nut (2WD Model) 20 2.0 14.5
Rear differential carrier bolt (4WD Model) 23 2.3 17.0
Rear shock absorber lower bolt 63 6.3 45.5
Rear shock absorber upper nut 63 6.3 45.5
Rear trailing arm nut 80 8.0 58.0
Wheel bolt 95 9.5 69.0
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Required Service Material

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE (A)
(99000-25010)···(for 4WD Model)

• Axle shaft oil seal
• Wheel bearing

Sealant SUZUKI BOND NO. 1215
(99000-31110)···(for 4WD Model)

• Joint seam of differential carrier and axle 
housing

• Differential carrier bolt
Gear oil For gear oil information, refer to SECTION 7F.

(for 4WD Model)
• Differential gear (Rear axle housing)

Water tight 
sealant

SUZUKI SEALING COMPOUND 366E
(99000-31090)

• Joint seam of axle housing and brake back 
plate

Brake fluid DOT 4 or SEA J1704 • To fill master cylinder reservoir
• To clean and apply to inner parts of caliper 

and wheel cylinder when they are disas-
sembled.
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Special Tool

09944-67010 09924-74510 09927-18411 09913-50121
Oil seal installer
(for 4WD Model)

Installer attachment
(for 4WD Model)

Universal puller
(for 4WD Model)

Oil seal remover
(for 4WD Model)

09942-15511 09943-17912 09921-57810 09900-06108
Sliding hammer Brake drum remover Bearing remover

(for 4WD Model)
Snap ring pliers
(for 2WD Model)

09913-75810 09913-76010
Bearing installer
(for 2WD Model)

Rear wheel bearing 
installer
(for 2WD Model)
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NOTE:
All wheel fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of all parts.
There is to be no welding as it may result in extensive damage and weakening of the metal.



3F-2 WHEELS AND TIRES
General Description
 Tire and Wheel Description
This vehicle is equipped with the following tire and wheel.

Tire and wheel size (Standard): 165/70R14 ··· 14 x 4 1/2 J, 175/65R14 ··· 14 x 5J or 185/60R15 ··· 15 x 5J
The tire is of tubeless type. The tire is designed to operate satisfactorily with loads up to the full rated load
capacity when inflated to the recommended inflation pressures.
Correct tire pressures and driving habits have an important influence on tire life. Heavy cornering, excessively
rapid acceleration, and unnecessary sharp braking increase tire wear.

Replacement Tires
When replacement is necessary, the original equipment type tire should be used. Refer to the tire placard.
Replacement tires should be of the same size, load range and construction as those originally on the vehicle.
Use of any other size or type tire may affect ride, handling, speedometer / odometer calibration, vehicle ground
clearance and tire or snow chain clearance to the body and chassis.
It is recommended that new tires be installed in pairs on the same axle. If necessary to replace only one tire, it
should be paired with the tire having the most tread, to equalize braking traction.

The metric term for tire inflation pressure is the kilo pascal (kPa).

Tire pressures is usually printed in kPa, kgf/cm2 and psi on the
tire placard.
Metric tire gauges are available from tool suppliers.
The chart, shown left table, converts commonly used inflation

pressures from kPa to kgf/cm2 and psi.

Replacement Wheel
Wheels must be replaced if they are bent, dented, have excessive
lateral or radial run-out, air leak through welds, have elongated bolt holes, if lug nuts won’t stay tight, or if they
are heavily rusted.
Wheels with greater run-out than shown in figure below may cause objectionable vibrations.
Replacement wheels must be equivalent to the original equipment wheels in load capacity, diameter, rim with
offset and mounting configuration. A wheel of improper size or type may affect wheel and bearing life, brake
cooling, speedometer / odometer calibration, vehicle ground clearance and tire clearance to body and chassis.

WARNING:
Do not mix different types of tires on the same vehicle such as radial, bias and bias-belted tires except in
emergencies, because handling may be seriously affected and may result in loss of control.

kPa kgf/cm² psi
160 1.6 23
180 1.8 26
200 2.0 29
220 2.2 32
240 2.4 35
260 2.6 38
280 2.8 41
300 3.0 44
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How to measure wheel run-out

To measure the wheel run-out, it is necessary to use an accurate
dial indicator. The tire may be on or off the wheel. The wheel
should be installed to the wheel balancer of the like for proper
measurement.
Take measurements of both lateral run-out (1) and radial run-out (2)
at both inside and outside of the rim flange. With the dial indicator set
in place securely, turn the wheel one full revolution slowly and record
every reading of the indicator.

When the measured run-out exceeds the specification and cor-
rection by the balancer adjustment is impossible, replace the
wheel.If the reading is affected by welding, paint or scratch, it
should be ignored.

Run-out limit

Wheel Bolts

All models use metric lug wheel bolts.
Metric lug bolt size
 (1): M12 x 1.5

Matched Tires and Wheels

Tires and wheels are match-mounted at the assembly plant.
This means that the radially stiffest part of the tire, or “high spot”,
is matched to the smallest radius or “low spot” of the wheel.
This is done to provide the smoothest possible ride.
The “high spot” of the tire is originally marked by paint dot (1) on
the outboard sidewall. This paint dot will eventually be washed off
the tire. The “low spot” of the wheel is originally marked by paint
dot (2) on the wheel rim-flange. Properly assembled, the wheel
rims’ paint dot should be aligned with the tires’ paint dot as shown
in left figure.
Whenever a tire is dismounted from its wheel, it should be
remounted so that the tire and wheel are matched. If the tire’s
paint dot cannot be located, a line should be scribed on the tire
and wheel before dismounting to assure that it is remounted in
the same position.

NOTE:
Total indicator reading ignore indicator “JUMP” due to
weld seams, paint runs, scratches, etc.

Radial run-out limit Lateral run-out limit
2.0 mm (0.078 in.) 2.0 mm (0.078 in.)
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Diagnosis
Diagnosis Table
Refer to SECTION 3.

Maintenance and Minor Adjustments
Wheel Maintenance
Wheel repairs that use welding, heating, or peening are not
approved.
All damaged wheels should be replaced.

Inflation of Tires
The pressure recommended for any model is carefully calculated
to give a satisfactory ride, stability, steering, tread wear, tire life
and resistance to bruises.
Tire pressure, with tires cold, (after vehicle has set for three hours
or more, or driven less than one mile) should be checked monthly
or before any extended trip. Set to the specifications on the tire
placard located on the left door (right door for right-hand side
steering vehicle) lock pillar.
It is normal for tire pressure to increase when the tires become
hot during driving.
Do not bleed or reduce tire pressure after driving. Bleeding
reduces the “Cold Inflation Pressure”.

Higher than recommended pressure can cause:
• Hard ride
• Tire bruising or carcass damage
• Rapid tread wear at center of tire

Unequal pressure on same axle can cause:
• Uneven braking
• Steering lead
• Reduced handling
• Swerve on acceleration

Lower than recommended pressure can cause:
• Tire squeal on turns
• Hard Steering
• Rapid and uneven wear on the edges of the tread
• Tire rim bruises and rupture
• Tire cord breakage
• High tire temperature
• Reduced handling
• High fuel consumption

Valve caps should be on the valves to keep dust and water out.
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Tire Placard
The tire information placard is located on the left door (right door
for right-hand side steering vehicle) lock pillar and should be
referred to for tire information.
The placard lists the maximum load, tire size and cold tire pres-
sure where applicable.

Tire Rotation

To equalize wear, rotate tires according to left figure. Radial tires
should be rotated periodically. Set tire pressure.

NOTE:
Whether rim size and/or maximum load are listed or not
depends on regulations of each country.

NOTE:
Due to their design, radial tires tend to wear faster in the
shoulder area, particularly in front positions. This makes
regular rotation especially necessary.

[A]: 5-tire rotation
NOTE:
Applicable to vehicles equipped with 5 tires including spare tire all of which are identi-
cal in size

[B]: 4-tire rotation

LH: Left-hand steering vehicle

RH: Right-hand steering vehicle
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On-vehicle Service
Wheel Removal and Installation
REMOVAL

1) Loosen wheel bolts by approximately 180 ° (half a rotation).
2) Hoist vehicle.
3) Make sure that the Vehicle will not fall off by trying to more

vehicle body in both ways.
4) Remove wheel bolts except one.
5) Support the wheel and/or tire not to drop the wheel and then

remove the bolt left with the wheel.

INSTALLATION
For installation, reverse removal procedure, noting the flowing.
Wheel bolts must be tightened in sequence and to proper torque
to avoid bending wheel or brake disc, left figure.

Tightening order
“A” – “B” – “C” – “D”:

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

WARNING:
Do not removal all of the wheel bolts at once, because all
the wheels of this vehicle are mounted by the wheel
bolts.
Leave a bolt at least not to drop the wheel.
Support the wheel and/or tire and then remove the bolt(s)
left with the wheel.

CAUTION:
Never use heat to loosen tight wheel because application
of heat to wheel can shorten life of wheel and damage
wheel bearings.

NOTE:
Before installing wheels, remove any build-up of corro-
sion on wheel mounting surface and brake disc mount-
ing surface by scraping and wire brushing. Installing
wheels without good metal-to-metal contact at mounting
surfaces can cause wheel bolts to loosen, which can
later allow a wheel to come off while vehicle is moving.
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Tire Mounting and Dismounting
Use a tire changing machine to mount or dismount tires. Follow
equipment manufacturer’s instructions. Do not use hand tools or
tire irons alone to change tires as they may damage tire beads or
wheel rim.
Rim bead seats should be cleaned with a wire brush or coarse steel
wool to remove lubricants, old rubber and light rust. Before mounting
or dismounting a tire, bead area should be well lubricated with
approved tire lubricant.
After mounting, inflate to specified pressure shown on tire infor-
mation placard so that beads are completely seated.

Install valve core and inflate to proper pressure.

Tire Repair
There are many different materials and techniques on the market
to repair tires. As not all of these work on all types of tires, tire
manufacturers have published detailed instructions on how and
when to repair tires. These instructions can be obtained from
each tire manufacturer.

Balancing Wheels

There are two types of wheel and tire balance: static and
dynamic.
Static balance, as shown in left figure, is the equal distribution of
weight around the wheel. Wheels that are statically unbalanced
cause a bouncing action called tramp. This condition will eventu-
ally cause uneven tire wear.

WARNING:
Do not stand over tire when inflating. Bead may break
when bead snaps over rim’s safety hump and cause seri-
ous personal injury.
Do not exceed specified pressure when inflating. If spec-
ified pressure will not seat beads, deflate, re-lubricate
and reinflate.
Over inflation may cause bead to break and cause seri-
ous personal injury.

1. Heavy spot wheel tramp

2. Add balance weights here.

3. C/L of spindle
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Dynamic balance, as shown in left figure, is the equal distribution
of weight on each side of the wheel center line so that when the
tire spins there is no tendency for the assembly to move from side
to side. Wheels that are dynamically unbalanced may cause
shimmy.

General balance procedures
Deposits of mud, etc. must be cleaned from inside of rim.

Each tire should be inspected for any damage, then balanced according to equipment manufacturer’s recom-
mendation.

Off-vehicle balancing
Most electronic off-vehicle balancers are more accurate than the on-vehicle spin balancers. They are easy to
use and give a dynamic (two plane) balance. Although they do not correct for drum or disc unbalance as does
on-vehicle spin balancing, this is overcome by their accuracy, usually to within 1/8 ounce.

On-vehicle balancing
On-vehicle balancing methods vary with equipment and tool manufacturers. Be sure to follow each manufac-
turer’s instructions during balancing operation.

Tightening Torque Specifications

1. Heavy spot wheel shimmy

2. Add balance weights here.

3. C/L of spindle

WARNING:
Stones should be removed from the tread in order to avoid operator injury during spin balancing and
to obtain good balance.

WARNING:
Wheel spin should be limited to 55 km/h (35 mph) as indicated on speedometer.
This limit is necessary because speedometer only indicates one-half of actual wheel speed when one
drive wheel is spinning and the other drive wheel is stopped.
Unless care is taken in limiting drive wheel spin, spinning wheel can reach excessive speeds. This
can result in possible tire disintegration or differential failure, which could cause serious personal
injury or extensive vehicle damage.

Fastening part
Tightening torque

N•m kg-m lb-ft
Wheel bolts 95 9.5 69.0
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General Description
A constant velocity double offset joint (DOJ) is used on the differential side of both the right and left side drive
shaft assembly. And, a constant velocity ball joint is used on the wheel side of both the right and left drive shaft
assemblies. The drive shaft can slide through the DOJ in the extension/contraction direction.

Diagnosis
Condition Possible Cause Correction

Abnormal noise Wear or breakage of the drive shaft joint Replace.
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On-Vehicle Service
Front Drive Shaft Assembly Construction

1. Transaxle 7. Oil filler/level plug: 
Apply sealant 99000-31110 to plug thread

13. Drive shaft washer

2. Drive shaft assembly 8. Oil drain plug: 
Apply sealant 99000-31110 to plug thread

14. Center bearing support

3. Tie-rod end 9. Tie-rod end nut 15. Center shaft

4. Suspension control arm 10. Ball stud bolt 16. Center bearing support bolts

5. Stabilizer 11. Drive shaft nut Do not reuse.

6. Stabilizer mount bracket bolt 12. Wheel bolt Tightening torque
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Front Drive Shaft Assembly Removal and 
Installation

Removal

1) Undo caulking (1) and remove drive shaft nut (2).
2) Loosen wheel bolts.
3) Hoist vehicle.
4) Remove wheel.
5) Drain transaxle oil and transfer oil referring to “Manual Tran-

saxle Oil Change” in Section 7A1 and “Transfer Oil Change”
in Section 7D.

6) Remove tie-rod end nut.

7) Disconnect tie-rod end (1) from steering knuckle (2) by using
puller (3).

8) Pull out drive shaft joint (2) as follows.
a) Left side of 2WD vehicle and 4WD vehicle

Using tire lever (1), pull out drive shaft joint (2) so as to
release snap ring fitting of joint spline at differential side.

b) Right side of 2WD vehicle
Using plastic hammer (3), drive out drive shaft joint (2) so
as to release snap ring fitting of joint spline at center shaft.

c) Right side of 4WD vehicle
Using plastic hammer, drive out drive shaft joint (2) so as to
release snap ring fitting of joint spline at transfer side.

9) Remove two stabilizer mount brackets from vehicle body.

CAUTION:
To prevent the breakage of boots, be careful not to dam-
age the boots when removing drive shaft assembly.

2

[A] : Left side of 2WD vehicle and 4WD vehicle

[B] : Right side of 2WD vehicle

[C] : Right side of 4WD vehicle



4A-4 FRONT DRIVE SHAFT
10) Disconnect front suspension control arm ball joint stud from
steering knuckle (1) by pushing down stabilizer bar after
removing ball joint bolt (2).

11) Remove drive shaft assembly.

12) For vehicle with center shaft, remove center bearing support
bolts (3) and remove center bearing support (2) with center
shaft (1) from differential side gear.

Installation

Install drive shaft assembly by reversing removal procedure not-
ing the following points.

• Install wheel side joint to steering knuckle first, and then dif-
ferential side joint to transaxle.

• Tighten each bolt and nut to the specified torque referring to
“Front Drive Shaft Components” in this section.

• Apply sealant to drain plug of manual transaxle.
• Fill transaxle with oil as specified referring to “Manual Tran-

saxle Oil Change” in Section 7A1.
• Check toe setting and adjust as required.

Front Drive Shaft Assembly Inspection
Inspection

• Check boots for breakage or deterioration.
• Check wheel side joint for rattle or smoothness. 
• Check differential side joint for smoothness.

If any abnormality is found, replace.

2

1

3

2

1

CAUTION:
• Be careful not to damage oil seals and boots when

installing drive shafts.
• Do not hit joint boot with hammer. Inserting joint only

by hands is allowed.
• Make sure that differential side joint is inserted fully

and its snap ring is seated as it was.
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Front Drive Shaft Components
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Front Drive Shaft Disassembly and Assembly
Disassembly
For 2WD vehicle

1) Remove differential side boot big band (1) as follows.
a) For boot big band without joint

i) Remove boot big band by tapping boot and band with
plastic hammer. If it is hard to remove boot big band, cut it
using a nipper or a iron saw with care not to damage DOJ
housing.

b) For boot big band with joint
i) Draw hooks of boot big band together and remove band.

[A] : 2WD model 8. Snap ring 20. Boot (Wheel side)

[B] : 4WD model 9. Center shaft side joint
(Constant velocity DOJ joint) : 
Apply grease included in spare parts to DOJ 
joint.

21. Boot big band

1. Right side drive shaft assembly 10. Snap ring 22. Differential side joint : 
Apply grease included in spare part to joint.

2. Left side drive shaft assembly 11. Damper 23. Damper (RH)

3. Wheel side joint (constant velocity ball joint) : 
Apply grease included in spare parts to ball 
joint.

12. Differential side joint (Constant velocity DOJ) : 
Apply grease included in spare parts to DOJ

24. Transfer side joint (RH) : 
Apply grease included in spare part to joint.

4. Ball joint boot big band 13. Snap ring 25. Oil seal

4-1. DOJ boot big band 14. Retaining ring 26. Center bearing support circlip

5. Ball joint boot 15. Boot (Differential or transfer side) 27. Center bearing support

5-1. DOJ boot 16. Circlip 28. Center bearing 

6. Ball joint boot small band 17. Boot small band 29. Snap ring

6-1. DOJ boot small band 18. Snap ring 30. Center shaft

7. Drive shaft for DOJ 19. Wheel side joint (Constant velocity joint) : 
Apply grease included in spare part to joint.

Do not reuse.

CAUTION:
Disassembly of wheel side joint is not allowed. If any
abnormality is found, replace it as assembly.

[A] : For boot big band without joint

[B] : For boot big band with joint

[A]

[B]
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2) Remove DOJ from shaft as follows.

a) Right side
i) Side boot (1) toward the center of shaft and remove circlip

(2) from joint housing, and then take shaft out of joint
housing (3).

ii) Wipe off grease and remove snap ring (1) used to fix cage
by using special tool.

Special tool
(A) : 09900-06107

iii) Draw away cage (1) by using bearing puller (2), and then
remove boot (3) from shaft.

b) Left side
i) Fold over boot and remove old grease so that retaining

ring (1) is accessible.
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ii) Clamp drive shaft in soft jawed vise, and then open retain-
ing ring using special tool and tap DOJ of drive shaft (1)
using plastic hammer until retaining ring no longer
engages in groove of shaft.

Special tool
(A) : 09900-06107

iii) Remove cage (1) with retaining ring (2) from housing (3) if
necessary.

3) Remove boot small band, and then pull out differential side
boot from shaft.

4) Pull out damper through shaft.

5) Remove wheel side boot big band (1) as follows.
a) For boot big band without joint

i) Cut boot big band using a iron saw or a nipper with care
not to damage wheel side joint housing.

b) For boot big band with joint
i) Draw hooks of boot big band together and remove band.

6) Remove wheel side small band, and then pull out wheel side
boot from shaft.

[A] : For boot big band without joint

[B] : For boot big band with joint

[A]

[B]



FRONT DRIVE SHAFT 4A-9
For center shaft and center bearing support
1) Using hydraulic press (1), draw out center shaft (2) from cen-

ter bearing.
2) Remove oil seals from center bearing support (3).

3) Remove bearing support circlips (1).

Special tool
(A) : 09900-06108

4) Remove center bearing from center bearing support.

For 4WD vehicle

1) Remove differential side boot big band (1) as follows.
a) For boot big band without joint

i) Remove boot big band by tapping boot and band with
plastic hammer. If it is hard to remove boot big band, cut it
using a nipper or a iron saw with care not to damage dif-
ferential side joint housing.

b) For boot big band with joint
i) Draw hooks of boot big band together and remove band.

2) Side boot (1) toward the center of shaft and remove snap
ring (2) from joint housing, and then take shaft out of joint
housing (3).

CAUTION:
Do not disassemble wheel side joint. If any malcondition
is found in any joint, replace it as assembly.

[A] : For boot big band without joint

[B] : For boot big band with joint

[A]

[B]
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3) Wipe off grease and remove circlip (1) used to fix cage by
using special tool.

Special tool
(A) : 09900-06107

4) Draw away cage (1) by using bearing puller (2), and then
remove boot (3) from shaft.

5) Remove small boot band, and then pull out differential side
boot from shaft.

6) Pull out damper through shaft. (if equipped)
7) Remove boot bands of wheel side joint boot, and then pull

out boot through shaft.

Assembly
For 2WD vehicle

1) Wash disassembled parts (except boots), and then dry parts
completely by blowing air.

2) Clean boots with cloth.

3) Install new wheel side boot on shaft temporarily.
4) Apply grease in the supplied parts to wheel side joint.

Color
For right side shaft : Black
For left side shaft : Black

Amount
For right side shaft : 60 – 80 g (2.1 – 2.8 oz)
For left side shaft : About 110 g (3.85 oz)

5) Fit wheel side boot onto grooves of housing and shaft.

NOTE:
Do not wash boot in degreaser, such as gasoline or kero-
sene, etc. Washing in degreaser causes deterioration of
boot.
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6) Place new wheel side big band onto boot putting band outer
end (1) against forward rotation (2) as shown in figure.

7) Fasten boot big band (1) by drawing hooks (2) with plier (3)
and engage hooks (4) in slot and window (5).

8) Place new wheel side small band (1) onto boot putting band
outer end (2) against forward rotation (3) as shown in figure.

9) Confirm that wheel side boot is not stretched or contracted,
and then fasten boot small band (1) securely using special
tool.

Special tool
(A) : 09943-55010

10) Install damper (1) on right side drive shaft according to
dimension specified below.

Length “a”: 174 – 180 mm (6.83 – 7.06 in.)
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11) Install cage into joint housing
a) Right side

i) Set new differential side small band and differential side
boot on shaft temporarily.

ii) Driver in the cage (1) by using pipe (2).

Drive shaft joint cage installing pipe diameter
“a” : 25.0 mm (0.984 in.) or more
“b” : 33.0 mm (1.299 in.) or less

iii) Install circlip (1) by using special tool.

Special tool
(A) : 09900-06107

iv) Apply grease in the supplied parts to the entire surface of
cage.

v) Insert cage into joint housing and fit snap ring (1) into
groove of joint housing (2).

b) Left side
i) Install retaining ring (1) to cage (2).

CAUTION:
Install cage directing smaller outside diameter side to
wheel side.

CAUTION:
Position opening of snap ring “c” so that it will not be
lined up with a ball.
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ii) Insert cage into housing (1) and fit snap ring (2) into
groove of housing.

iii) Set new differential side small band (2) and differential
side boot (1) on shaft temporarily.

12) Apply grease in the supplied parts to DOJ and inside of
housing.

Color
For right side shaft : Black and grey
For left side shaft : Black

Amount
For right side shaft : 75 – 95 g (2.7 – 3.4 oz)
For left side shaft : About 100 g (3.6 oz)

13) Place DOJ onto spline of drive shaft and drive onto drive
shaft by using plastic hammer until retaining ring engages.

CAUTION:
Position opening of snap ring “c” so that it will not be
lined up with a ball.
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14) Install boot on joint housing.
a) Right side

When fixing boot (1) to joint housing (2) with differential
side big band (3), adjust so that measurements become as
indicated below. 

b) Left side
Fit boot to grooves of shaft and housing and adjust length
“d” to specification below. 
Insert screwdriver into boot and allow air to enter boot so
that air pressure in boot becomes the same as atmospheric
pressure.

Length “a”: 187.8 mm (7.39 in.)
“b”: 94.5 mm (3.72 in.)

15) Install and fasten new big and small bands at the position of
step 14) referring to steps 6) to 9).

For center shaft and center bearing support
Install center shaft by reversing removal procedure and noting fol-
lowing points

• When installing bearing support circlip (1), make sure that it
fits in circlip groove in center bearing support (2) securely as
shown.

• When installing left oil seal (1) and right oil seal (2), use care
so that oil seals in proper direction and position as shown fig-
ure.

Distance “a”: 11 – 12 mm (0.43 – 0.47 in.)
“b”: 2 – 3 mm (0.08 – 0.12 in.)

• Be sure to apply grease to oil seal lip and bearing side space
indicated in figure.

“A” : Grease 99000-25010

[A] : Differential side

[1] : Right side

[2] : Left side

CAUTION:
• To prevent any problem caused by washing solution,

do not wash joint boots. Degreasing of those parts
with cloth in allowed.

• Do not squeeze or distort boot when fastening it with
bands.
Distorted boot caused by squeezing air may reduce its
durability.
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• Press-fit center shaft (1) from left oil seal side.

For 4WD vehicle

Judging from abnormality noted before disassembly and what is
found though visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly.
Make sure that wheel side joint assembly (1) and DOJ housing
(2) are washed thoroughly and air dried, and boots (3) are
cleaned with cloth if they are to be reused.

1) Wash disassembled parts (except boots). After washing, dry
parts completely by blowing air.

2) Clean boots with cloth. Do not wash boots in degreaser,
such as gasoline or kerosene, etc. 
Washing in degreaser causes deterioration of boot.

3) Apply grease in the supplied parts to wheel side joint.

Color : Black
Amount : 60 – 80 g (2.1 – 2.8 oz)

CAUTION:
To ensure full performance of joint as designed, be sure
to distinguish between two types of grease in repair set
and apply specified volume to respective joint.

[A] : Wheel side

[B] : Transaxle or transfer side

[1] : Right side

[2] : Left side
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4) Install wheel side boot on shaft, fill up boot inside with
grease and then fasten boot big band (1) by drawing hooks
(2) with plier (3) and engage hooks (4) in slot and window
(5).

5) Place new wheel side small band (1) onto boot putting band
outer end (2) against forward rotation (3) as shown in figure.

6) Install wheel side small band (1), putting its lower edge
against projected end (4) of boot (3) so that clearance “a” is
provided as shown in figure.

7) Fasten small band by using special tool.

Special tool
(A) : 09943-57010

CAUTION:
• Bend each boot band against forward rotation (A).
• Do not squeeze or distort boot when fastening it with

bands.
Distorted boot caused by squeezing air may reduce its
durability.

2. Shaft

3

2

4

1

“a”

NOTE:
• Small band must not come out of its installation sec-

tion.
• Be sure to caulk small band securely until complete

contact “b” is obtained.

(A)

“b”
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8) Install dynamic damper (1) on right side drive shaft accord-
ing to dimension specified below.

Dynamic damper installing position
“a” : 174 – 180 mm (6.89 – 7.13 in.)

9) Set new differential side small band and differential side boot
on shaft temporarily.

10) Driver in the cage (1) by using pipe (2).

Drive shaft joint cage installing pipe diameter
“a” : 25.0 mm (0.984 in.) or more
“b” : 33.0 mm (1.299 in.) or less

11) Install circlip (1) by using special tool.

Special tool
(A) : 09900-06107

12) Apply grease to entire surface of cage.
Use specified grease in tube included in spare parts.

13) Insert cage into joint housing and fit snap ring (1) into groove
of joint housing (2).

CAUTION:
Install cage directing smaller outside diameter side to
wheel side.

CAUTION:
Position opening of snap ring “c” so that it will not be
lined up with a ball.
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14) Apply grease to inside of joint housing, and fit boot to joint
housing. After fitting boot, insert screwdriver into boot on
joint housing side and allow air to enter boot so that air pres-
sure in boot becomes the same as atmospheric pressure.

Color
For right side shaft : Black and grey
For left side shaft : Black and grey

Amount
For right side shaft : 75 – 95 g (2.7 – 3.4 oz)
For left side shaft : 70 – 90 g (2.5 – 3.2 oz)

15) When fixing boot (1) to joint housing (2) with differential side
big band (3), adjust so that measurements become as indi-
cated below. For fixing boot band, refer to steps 4) to 7).

Drive shaft boot fixing position
“d” : 154.5 mm/6.09 in. for left side drive shaft 
“e” : 192.8 mm/7.60 in. for right side drive shaft

Front Drive Shaft Inspection 
Inspection

• Check shaft and joint for damage, wear or bend. 
Replace them as necessary.

• Check retaining ring and snap ring for breakage or deforma-
tion.
Replace as necessary.

CAUTION:
To prevent any problem caused by washing solution, do
not wash joint boots. Degreasing of those parts with
cloth is allowed.

CAUTION:
• Bend each boot band against forward rotation (A).
• Do not squeeze or distort boot when fastening it with

bands. 
Distorted boot caused by squeezing air may reduce its
durability.

[A] : Differential side
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Tightening Torque Specification

Required Service Material

Special Tools

Fastening part
Tightening torque

N•m kg-m lb-ft
Transfer oil filler/level and drain plugs 21 2.1 15.5
Transmission oil filler/level and drain plugs 23 2.3 17.0
Ball stud bolt 60 6.0 43.5
Tie rod end nut 30 – 50 3.0 – 5.0 22.0 – 37.0
Drive shaft nut 175 17.5 127.0
Wheel bolt 95 9.5 69.0
Stabilizer mount bracket bolt 45 4.5 33.0
Center bearing support bolts 50 5.0 37.0

Material
Recommended SUZUKI product

(Part Number)
Use

Sealant
SUZUKI BOND NO. 1215
(99000-31110)

• Oil drain and filler/level plugs for manual 
transmission

09900-06107 09925-98221 09943-55010 (J-22610) 09943-57010
Snap ring pliers (Open 
type)

Bearing installer Boot clamp plier Band compressor
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General Description
Propeller Shaft Description
Most universal and constant velocity joints require no maintenance. They are lubricated for life and can not be
lubricated on the vehicle. If universal and constant velocity joints becomes noisy or worn, it must be replaced.
The propeller shaft is a balanced unit. Handle it carefully so that balance can be maintained.
A viscous coupling is used for the coupling system which distributes an optimum driving force to the front and
rear wheels according to the driving conditions. It is located at the center of the propeller shaft.

Diagnosis
Propeller Shaft Symptom Diagnosis 

Condition Possible Cause Correction
Abnormal noise • Loose universal joint bolt Tighten universal joint bolt.

• Spider bearing worn out or stuck Replace.
• Worn or broken constant velocity joint Replace.
• Worn or broken center support bearing Replace.
• Broken center support rubber Replace.
• Wear spider Replace propeller shaft.

Vibration • Performed propeller shaft Replace.
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Propeller shaft joint check

If universal joints are suspected of producing chattering or rattling
noise, inspect them for wear. Check if cross spider rattles in
yokes and replace defective propeller shaft with new one.
Noise coming from universal joint can be easily distinguished
from other noises because rhythm of chattering or rattling is in
step with cruising speed. Noise is pronounced particularly on
standing start or in coasting condition (when braking effect of
engine is showing in the drive line).

On-Vehicle Service
Propeller Shaft Component

On-Vehicle Inspection

• Check propeller shaft connecting bolts for looseness. If
looseness is found, tighten to specified torque.

• Check propeller shaft joints for wear, rattle and damage. If
any defect is found, replace.

• Check propeller shaft center support for biting of foreign mat-
ter, crack, abnormal noise and damage. If any defect is
found, replace.

4
23 N·m (2.3 kg-m)

1

55 N·m (5.5 kg-m) 59

7

23 N·m (2.3 kg-m)

23 N·m (2.3 kg-m)
23 N·m (2.3 kg-m)

3

6

7

2

8

1. Propeller shaft No.1 with center support 5. Propeller shaft No.2 bolt
: Apply thread lock 99000-32110 to thread.

9. Center support bolt

2. Viscous coupling with center support 6. Dynamic damper Tightening torque

3. Propeller shaft No.2 7. Propeller shaft bolt

4. Forward 8. Viscous coupling nut
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Propeller Shaft Removal and Installation
Removal

1) Hoist vehicle.

2) Before removing propeller shafts, give match marks (1) on
propeller shaft No.2 (4) and companion flange (2) of rear dif-
ferential as shown. Also give match marks (1) on propeller
shaft No.2 yoke (5), dynamic damper (3), viscous coupling
with center support (6), yoke (7) of propeller shaft No.1 with
center support (8) and transfer output flange (9).

3) Loosen propeller shaft bolts at front and rear end, and sepa-
rate propeller shafts from transfer and rear differential.

CAUTION:
Don’t damage joint seal (10) to prevent lubrication defect
of joint.
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4) If disassembling propeller shaft assembly is necessary,
loosen propeller shaft No.2 bolts (1) and viscous coupling
nuts (2) to facilitate subsequent disassembling, but keeping
each connection provisionally.

5) Loosen center support bolts (1), then remove propeller shaft
No.1 with center support (2), propeller shaft No.2 (3),
dynamic damper (5) and viscous coupling with center sup-
port (4) all together.

6) Disconnect propeller shaft No.1 with center support and pro-
peller shaft No.2 from viscous coupling with center support.

1

2

3

1

2 4

1

5
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Installation
Reverse removal procedure to install propeller shafts noting the
following points.

• When installing propeller shafts, dynamic damper and vis-
cous coupling with center support, align the match marks (1).
Otherwise, vibration may occur during driving.

• Apply thread lock cement to thread of propeller shaft No.2
bolts.

“A” : Cement 99000-32110

• Use following specification to torque bolts.

Tightening torque
Propeller shaft bolts (a) : 23 N·m (2.3 kg-m, 17.0 Ib-ft)
Center support bolts (b) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Viscous coupling nuts (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

2. Propeller shaft No.2

3. Viscous coupling with center support

4. Propeller shaft No.1 with center support

5. Dynamic damper

4 1 3 1

(c) 5

(a), “A”

(b) (b)

1

(a)

2

(a)

4

(c)
3

5

(b)

2

(a)

(a), “A”

2
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Propeller Shaft Inspection
• Inspect propeller shaft and flange yoke for damage.

• Inspect propeller shaft for runout.
If damage is found or shaft runout exceeds its limit, replace.

Propeller shaft runout
Limit : 0.7 mm (0.028 in.)

Tightening Torque Specification

Required Service Material

Fastening portion
Tightening torque

N•m kg-m lb-ft
Propeller shaft bolts 23 2.3 17.0
Propeller shaft No.2 bolt 23 2.3 17.0
Center support bolt 55 5.5 40.0
Viscous coupling nut 23 2.3 17.0

Material
Recommended SUZUKI Material

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT 1322 
(99000-32110)

• Propeller shaft No.2 bolt
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
• When inspecting and servicing vehicle equipped with ABS, be sure to refer to SECTION 5E first.
• All brake fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.



5-2 BRAKES
General Description
When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate pis-
tons (two in front and four in rear).
The master cylinder is a tandem master cylinder. Brake pipes are connected to the master cylinder and they
make two independent circuits. One connects front right & rear left brakes and the other connects front left &
rear right brakes.
The load sensing proportioning valve (LSPV) is included in these circuits between the master cylinder and the
rear brake for the vehicle without ABS.
In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (leading / trail-
ing shoes) for the rear brake.
The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable and
mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

NOTE:
The figures shows left-hand steering vehicle.
The figure for right-hand steering vehicle should be symmetrical.

[A]: For vehicle without ABS 3. Secondary side 7. LSPV (Load Sensing Proportioning Valve)

[B]: For vehicle with ABS 4. Primary side 8. Forward

1. Brake booster 5. Blank

2. Master cylinder 6. ABS hydraulic unit / control module assembly

[A]

[B]
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3

3

3

4

4

4

2

1

8

1
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Diagnosis
Road Testing Brakes
Brakes should be tested on dry, clean, smooth and reasonably level roadway which is not crowned. Road test
brakes by making brake applications with both light and heavy pedal forces at various speeds to determine if the
vehicle stops evenly and effectively.
Also drive vehicle to see if it leads to one side or the other without brake application. If it does, check the tire
pressure, front wheel alignment and front suspension attachments for looseness. See diagnosis table for other
causes.

Brake Fluid Leaks
Check the master cylinder fluid levels. While a slight drop in reservoir level does result from normal lining wear,
an abnormally low level indicates a leak in the system. In such a case, check the entire brake system for leak-
age. If even a slight evidence of leakage is noted, the cause should be corrected or defective parts should be
replaced.
If fluid level is lower than the minimum level of reservoir, refilling is necessary. Fill reservoir with specified brake
fluid.
Brake fluid: Refer to reservoir tank cap.

Substandard or Contaminated Brake Fluid
Improper brake fluid, mineral oil or water in the fluid may cause the brake fluid to boil or the rubber components
in the hydraulic system to deteriorate.
If deterioration of rubber is evident, disassemble all hydraulic parts and wash with alcohol. Dry these parts with
compressed air before assembly to keep alcohol out of the system. Replace all rubber parts in the system,
including hoses. Also, when working on the brake mechanisms, check for fluid on the linings. If excessive fluid is
found, replace the linings.
The system must be flushed if there is any doubt as to the grade of fluid in the system or if fluid has been used
which contained parts that have been subjected to contaminated fluid.

CAUTION:
Since brake system of this vehicle is factory filled with brake fluid indicated on reservoir tank cap, do
not use or mix different type of fluid when refilling; otherwise serious damage will occur.
Do not use old or used brake fluid, or any fluid from a unsealed container.
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Diagnosis Table

Condition Possible Cause Correction
Not enough braking 
force

Brake fluid leakage from brake lines Locate leaking point and repair.
Overheated brakes Determine cause and repair.
Poor contact of shoes on brake drum Repair for proper contact.
Brake shoes linings stained with oil or wet with 
water

Replace.

Badly worn brake linings Replace pads or shoes.
Defective wheel cylinders Repair or replace.
Malfunctioning caliper assembly Repair or replace.
Air in system Bleed system.
Maladjusted sensor spring length of LSPV, if 
equipped

Check or adjust.

Broken sensor spring of LSPV, if equipped Replace.
Defective LSPV, if equipped Replace.
Malfunctioning ABS (Antilock brake system), if 
equipped

Check system and replace as nec-
essary.

Brake pull
(Brakes not working in 
unison)

Pad linings and/or shoe linings are wet with 
water or stained with oil in some brakes

Replace.

Drum-to-shoe clearance out of adjustment in 
some brakes
(Malfunctioning auto adjusting mechanism)

Check for inoperative auto adjust-
ing mechanism.

Disc and/or drum is out of round in some 
brakes

Replace.

Wheel tires are inflated unequally Inflate equally.
Malfunction in wheel cylinders Repair or replace.
Disturbed front wheel alignment Adjust as prescribed.
Unmatched tires on same axle Tires with approximately the same 

amount of tread should be used on 
the same axle.

Restricted brake pipes or hoses Check for soft hoses and damaged 
lines. Replace with new hoses and 
new double-walled steel brake tub-
ing.

Malfunctioning caliper assembly Check for stuck or sluggish pistons 
and proper lubrication of caliper 
slide bush.
Caliper should slide.

Loose suspension parts Check all suspension mountings.
Loose calipers Check and torque bolts to specifica-

tions.
Noise (high pitched 
squeak without brake 
applied)

Front lining worn out Replace linings.
Contact wear indicator to brake disc Replace pads.

Rear brake locked pre-
maturely

Maladjusted sensor spring length of LSPV, if 
equipped

Check or adjust.

Malfunction LSPV assembly, if equipped Replace assembly.
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Excessive pedal travel
(Pedal stroke too 
large)

Partial brake system failure Check brake systems and repair as 
necessary.

Insufficient fluid in master cylinder reservoirs Fill reservoirs with approved brake 
fluid.
Check for leaks and air in brake 
system.
Check warning light. Bleed system 
if required.

Air in system (soft / spongy pedal) Bleed system.
Rear brake system not adjusted 
(malfunctioning auto adjusting mechanism)

Repair auto adjusting mechanism.
Adjust rear brakes.

Bent brake shoes Replace brake shoes.
Worn rear brake shoes Replace brake shoes.

Brake locked
(For vehicle equipped 
with ABS)

Malfunctioning ABS Check system referring to “ABS 
Diagnostic Flow Table” in Section 
5E.

Dragging brakes 
(A very light drag is 
present in all brakes 
immediately after 
pedal is released)

Master cylinder pistons not returning correctly Replace master cylinder.
Restricted brake pipes or hoses Check for soft hoses or damaged 

pipes and replace with new hoses 
and/or new double-walled steel 
brake piping.

Incorrect parking brake adjustment on rear 
brakes

Check and adjust to correct specifi-
cations.

Weakened or broken return springs in the brake Replace.
Sluggish parking brake cables or linkage Repair or replace.
Wheel cylinder or caliper piston sticking Repair as necessary.
Badly worn piston seal in caliper Replace piston seal.

Pedal pulsation 
(Pedal pulsates when 
depressed for brak-
ing)

Damaged or loose wheel bearings Replace wheel bearings.
Distorted steering knuckle or rear axle shaft Replace knuckle or rear axle shaft.
Excessive disc lateral runout Check per instructions. If not within 

specifications, replace or machine 
disc.

Parallelism between pad and disc not within 
specifications

Check per instructions. If not within 
specifications, replace or machine 
disc.

Rear drums out of round Check runout.
Repair or replace drum as neces-
sary.

Braking noise Glazed shoe linings or foreign matters stuck to 
linings

Repair or replace shoe linings.

Worn or distorted shoe linings Replace shoe lining (or pad).
Loose front wheel bearings Replace wheel bearing.
Distorted backing plates or loose mounting 
bolts

Replace or retighten securing bolts.

Contact wear indicator to brake disc Replace pads.

Condition Possible Cause Correction
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Brake warning lamp 
lights after engine 
start

Parking brake applied Release parking brake and check 
that brake warning lamp turns off.

Insufficient amount of brake fluid Add brake fluid.
Brake fluid leaking from brake line Investigate leaky point, correct it 

and add brake fluid.
Brake warning lamp circuit faulty Repair circuit.
Malfunctioning ABS system, if equipped with 
ABS.

Check system referring to “ABS 
Diagnostic Flow Table” in Section 
5E.

Brake warning lamp 
turns on when brake 
is applied

Brake fluid leaking from brake line Investigate leaky point, correct it 
and add brake fluid.

Insufficient amount of brake fluid Add brake fluid.
Brake warning lamp 
fails to turn on even 
when parking brake is 
applied

Brake warning lamp circuit faulty Replace bulb or repair circuit.

ABS warning lamp 
turns on after engine 
start (If equipped)

Malfunctioning ABS Check system referring to “ABS 
Diagnostic Flow Table” in Section 
5E.

ABS warning lamp 
turns on when brake 
is applied (If 
equipped)

Brake fluid leaking from brake line Investigate leaky point, correct it 
and add brake fluid.

Insufficient amount of brake fluid Add brake fluid.
Malfunctioning ABS Check system referring to “ABS 

Diagnostic Flow Table” in Section 
5E.

ABS warning lamp 
does not turn on for 2 
sec. after ignition 
switch has turned ON

Bulb burnt out Replace bulb.
Malfunctioning ABS Check system referring to “ABS 

Diagnostic Flow Table” in Section 
5E.

Condition Possible Cause Correction
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Check and Adjustment
Air Bleeding of Brake System

Bleeding operation is necessary to remove air whenever it
entered hydraulic brake system.
Hydraulic lines of brake system are based on the diagonal split
system. When a brake pipe or hose was disconnected at the
wheel, bleeding operation must be performed at both ends of the
line of the removed pipe or hose. When any joint part of the mas-
ter cylinder or other joint part between the master cylinder and
each brake (wheel) was removed, the hydraulic brake system
must be bled at all 4 wheel brakes.

1) Fill master cylinder reservoir with brake fluid and keep at
least one-half full of fluid during bleeding operation.

2) Remove bleeder plug cap (1).
Attach a vinyl tube (2) to bleeder plug of wheel cylinder, and
insert the other end into container (3).

CAUTION:
Brake fluid is extremely damaging to paint. If fluid should
accidentally touch painted surface, immediately wipe
fluid from paint and clean painted surface.

NOTE:
For vehicle equipped with ABS, make sure that ignition
switch is turned off.

NOTE:
Perform bleeding operation starting with wheel cylinder
farthest from master cylinder and then at front caliper of
the same brake line. Do the same on the other brake line.

[A]: Without ABS

[B]: With ABS

1. Blank

2. Master cylinder

3. LSPV

4. Right brake caliper

5. Left brake caliper

6. Right wheel cylinder

7. Left wheel cylinder

8. ABS hydraulic unit

•: Air bleeding point
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3) Depress brake pedal several times, and then while holding it
depressed, loosen bleeder plug about one-third to one half
turn.

4) When fluid pressure in the cylinder is almost depleted,
retighten bleeder plug.

5) Repeat this operation until there are no more air bubbles in
hydraulic line.

6) When bubbles stop, with depressing brake pedal, tighten
bleeder plug.

Tightening torque
Bleeder plug 
(b): 8.5 N·m (0.85 kg-m, 6.5 lb-ft) for rear brake
Bleeder plug 
(b): 6.5 N·m (0.65 kg-m, 5.0 lb-ft) for front brake

7) Then attach bleeder plug cap.
8) After completing bleeding operation, apply fluid pressure to

pipe line and check for leakage.

9) Replenish fluid into reservoir up to specified level.
10) Check brake pedal for “sponginess”. If found spongy, repeat

entire procedure of bleeding.

[A]: Left-hand steering vehicle

[B]: Right-hand steering vehicle
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Brake Pedal Free Height Check

Peel off carpet and check brake pedal for free height.
If it is not within specification, check and adjust the following
items.

Brake pedal free height
 “a” from silencer (1): 152 – 162 mm (6.0 – 6.4 in.)
• Check brake pedal for dent.
• Check that brake booster is installed securely.
• Check stop light switch position referring to “Brake (Stop)

Light Switch Check” below.
• Check measurement between booster mounting surface and

center of clevis pin hole referring to “Brake Booster Inspec-
tion (for LH Model)” or “Brake Booster Inspection and Adjust-
ment (for RH Model)” in Section 5A.

Brake (Stop) Light Switch Check

1) Check that stop light lights when brake pedal is depressed
the specified distance.
If the measured value is below the specified value, pull
switch slider (2) of brake light switch (1) in the direction of
arrow (A) in the figure to measure the distance again.
Though the measured value is below or above the specified
value, check the following and replace if found defective.

Distance “b”: 3.5 – 14 mm (0.14 – 0.55 in.)
a) Check brake light switch referring to “Brake Light Switch

Inspection” in Section 8A.
b) Check brake pedal for dent.
c) Check brake booster for installation.
d) Check brake booster distance between booster installation

surface and the center of clevis pin hole to standard value
referring to “Brake Booster Inspection (for LH Model)” or
“Brake Booster Inspection and Adjustment (for RH Model)”
in Section 5A.

2) Check that stop light is turned off when brake pedal
released.

1

"b"

2

1

A
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Excessive Pedal Travel Check
1) Peel off carpet and start engine.
2) Depress brake pedal a few times.

3) With brake pedal depressed with approximately 300 N
(30kg, 66 lbs) load, measure pedal to silencer (1) clearance
“c”.

4) If clearance “c” is less than specification, the most possible
cause is either rear brake shoes are worn out beyond limit or
air is in lines.
Should clearance “c” is remained less than specification
even after replacement of brake shoes and bleeding of sys-
tem, other possible but infrequent cause is malfunction of
rear brake shoe adjusters or booster push rod length out of
adjustment.

– Bleed brake system. Refer to “Air Bleeding of Brake Sys-
tem” in this section.

– Remove brake drums for adjuster inspection. (Refer to
“Brake Drum Removal and Installation (for 2WD Model)” in
Section 5C.) If defective, correct or replace.

Clearance between brake pedal and dash panel silencer
 “c”: Over 115 mm (4.53 in.)··· Left-hand steering vehicle
 “c”: Over 88 mm (3.46 in.)··· Right-hand steering vehicle

Brake Pedal Play Check

Pedal play should be within specification. If out of specification,
check brake light switch for proper installation position and adjust
if necessary.
Also check pedal shaft bolt and master cylinder pin installation for
looseness and replace if defective.

Pedal play
 “d”: 1 – 8 mm (0.04 – 0.32 in.)
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Brake Fluid Level Check

Be sure to use particular brake fluid either as indicated on reser-
voir cap of that vehicle or recommended in owner’s manual which
comes along with that vehicle.
Use of any other fluid is strictly prohibited.
Fluid level should be between MIN and MAX lines marked on res-
ervoir.
When warning light lights sometimes during driving, replenish
fluid to MAX line.
When fluid decreases quickly, inspect brake system for leakage.
Correct leaky points and then refill to specified level.

Brake Hose and Pipe Check

The brake hose assembly should be checked for road hazard
damage, for cracks and chafing of the outer cover, for leaks and
blisters.
A light and mirror may be needed for an adequate inspection. If
any of the above conditions are observed on the brake hose, it is
necessary to replace it.
Inspect the pipe for damage, cracks, dents and corrosion. If any
defect is found, replace it.

CAUTION:
Do not use shock absorber fluid or any other fluid which
contains mineral oil. Do not use a container which has
been used for mineral oil or a container which is wet from
water.
Mineral oil will cause swelling and distortion of rubber
parts in hydraulic brake system and water mixed into
brake fluid will lower fluid boiling point. Keep all fluid
containers capped to prevent contamination.

[A]: Left-hand steering vehicle

[B]: Right-hand steering vehicle
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Master Cylinder Check

Check master cylinder and reservoir tank for crack, damage and
brake fluid leakage. If any faulty condition exists, correct or
replace.

      

Brake Disc Check
Refer to item “Front Disc Brake Pad Inspection” of Section 5B for
inspection point and procedure.

Brake Pad Check

Inspect pad linings periodically according to maintenance sched-
ule whenever wheels are removed (for tire rotation or other rea-
son).
Take a look through hole of caliper and check lining (1) thickness
of each pad.
If one of brake pad is worn to service limit, all linings must be
replaced at the same time.

Thickness “e”
 Service limit: 2.0 mm (0.08 in.)

[A]: Left-hand steering vehicle

[B]: Right-hand steering vehicle
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Brake Shoe Check

Inspection should be carried out on the following points after
brake pedal travel “c” (pedal to silencer clearance) check as
described on previous page of this section, even when it is more
than specification.
Amount of brake shoe wear can be checked as follows.

1) Hoist vehicle.
2) Remove rubber cover (plug) (1) from brake back plate.
3) Through hole of back plate, visually check for thickness of

brake shoe lining (2). If lining thickness “f” is less than speci-
fied wear limit, replace all brake shoes with new ones.

Thickness “f”
 Service limit: 1.0 mm (0.04 in.)

Parking Brake Inspection and Adjustment
INSPECTION

Hold center of parking brake lever grip and pull it up with 200 N
(20 kg, 44 lbs) force.
With parking brake lever pulled up as shown, count ratchet
notches. There should be 4 to 9 notches.
Also, check if both right and left rear wheels are locked firmly.
To count number of notches easily, listen to click sounds that
ratchet makes while pulling parking brake lever without pressing
its button.
One click sound corresponds to one notch.
If number of notches is out of specification, adjust cable referring
to adjustment procedure so as to obtain specified parking brake
stroke.

NOTE:
Check tooth tip of each notch for damage or wear. If any
damage or wear is found, replace parking brake lever.

f

2

1
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ADJUSTMENT

After confirming that above conditions are all satisfied, adjust
parking brake lever stroke by loosening or tightening adjust nut.

Parking brake stroke
 (When lever is pulled up at 200 N (20 kg, 44 lbs).): 
 4 to 9 notches

Flushing Brake Hydraulic System
It is recommended that entire hydraulic system be thoroughly
flushed with clean brake fluid whenever new parts are installed in
hydraulic system.
Periodical change of brake fluid is also recommended.

Brake Fluid Pressure Test (if equipped with 
LSPV)
Test procedure for LSPV assembly is as follows.
Before testing, confirm the following.

• Fuel tank is filled with fuel fully.
• Vehicle is equipped with spare tire, tools, jack and jack han-

dle.

NOTE:
Make sure for the following conditions before cable
adjustment.
• No air is trapped in brake system.
• Brake pedal travel is proper.
• Brake pedal is depressed repeatedly with about 300 N

(30 kg, 66 lbs) load until adjuster actuator clicking
sound can not be heard from drum brake.

• Parking brake lever is pulled up a few times with about
200 N (20 kg, 44 lbs) force.
If parking brake cable is replaced with new one, pull up
parking brake lever a few times with about 500 N (50
kg, 110 lbs) force.

• Rear brake shoes are not worn beyond limit, and self
adjusting mechanism operates properly.

• If parking brake lever stroke is less than specification,
loosen adjusting nut (1) as far as end of bolt. Then
depress brake pedal repeatedly with about 300 N (30
kg, 66 lbs) load until adjuster actuator clicking sound
can not be heard from drum brake.

CAUTION:
Check brake drum for dragging after adjustment.
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1) Place vehicle on level floor and set approximately about
1,000 N (100 kg, 220 lbs) weight (1) on rear housing so that
rear axle weighs 4,500 N (450 kg, 992 lbs).

Rear axle weight
 “L”: 4,500 N (450 kg, 992 lbs)

2) Install special tool to front and rear brake.

Special tool
(A): 09956-02311
(B): 09952-36311 (Front wheel brake)
(C): 55473-82030 (Air bleeder plug as a spare part)
(D): 09952-48320 (Rear wheel brake)

3) Depress brake pedal gradually till fluid pressure of front
brake becomes as specified below and check corresponding
pressure of rear brake then. It should be within specification
given below.

Rear brake pressure with applied by 75 kg/cm2 on front 
brake

4) As done above, apply 100 kg/cm2 pressure to front brake and
check that rear brake pressure then is within specification as
given below.

Rear brake pressure with applied by 100 kg/cm2 on front 
brake

NOTE:
Pressure gauge should be connected to bleeder plug
hole of front (left side brake) and rear (right side brake).
After testing front left side and rear right side, test front
right side and rear left side in the same way.

NOTE:
For front brake, use special tool (B) instead of thread diame-
ter 10 mm attachment included in special tool (A).

Front brake Rear brake
7,500 kPa 3,750 – 5,250 kPa
(75 kg/cm2, 1,067 psi) (37.5 – 52.5 kg/cm2, 533 – 747 psi)

Front brake Rear brake
10,000 kPa 4,250 – 5,750 kPa
(100 kg/cm2, 1,422 psi) (42.5 – 57.5 kg/cm2, 605 – 818 psi)
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5) If rear brake pressure is not within specification, adjust it by
changing spring bracket (2) position as follows.
Make sure that this adjustment dose not cause any play
between bracket (2) and spring (looseness in “a” to “b” direc-
tion as indicated in figure).

• If rear brake pressure is higher than specification, move
spring bracket (2) to direction “a” and if it is lower, to direc-
tion “b” by pushing spring bracket with a screw driver (3).

• Repeat steps 3) and 4) until rear brake pressure is within
specification.

• After adjustment, be sure to torque screw (1) to specification.
Tightening torque
Setting screw (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

6) Upon completion of fluid pressure test, bleed brake system
and perform brake test.

Booster Operation Check
There are two ways to perform this inspection, with and without a
tester. Ordinarily, it is possible to roughly determine its condition
without using a tester.

Check air tightness
1) Start engine.
2) Stop engine after running for 1 to 2 minutes.

3) Depress brake pedal several times with the same load as in
ordinary braking and observe pedal travel. If pedal goes
down deep the first time but its travel decreases as it is
depressed the second and more times, air tightness is
obtained.

4) If pedal travel doesn’t change, air tightness isn’t obtained.

NOTE:
For this check, make sure that no air is in hydraulic line.

3

1, (a)�
�

2

ba

NOTE:
If defective, inspect vacuum lines and sealing parts, and
replace any faulty part.
When this has been done, repeat the entire test.
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Check operation

1) With engine stopped, depress brake pedal several times
with the same load and make sure that pedal travel doesn’t
change.

2) Start engine while depressing brake pedal. If pedal travel
increases a little, operation is satisfactory. But no change in
pedal travel indicates malfunction.

Check air tightness under load

1) With engine running, depress brake pedal. Then stop engine
while holding brake pedal depressed.

2) Hold brake pedal depressed for 30 seconds. If pedal height
does not change, condition is good. But it isn’t if pedal rises.
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Tightening Torque Specifications

Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake pipe flare nut 16 1.6 11.5
Brake bleeder plug Front caliper 6.5 0.65 5.0

Wheel cylinder 8.5 0.85 6.5
LSPV mounting bolt 26 2.6 19.0
LSPV spring end nut 20 2.0 14.5
LSPV spring bracket screw 9 0.9 6.5
Wheel bolt 95 9.5 69.0

Material
Recommended SUZUKI product

(Part Number)
Use

Brake fluid DOT 4 or SAE J1704 • To fill master cylinder reservoir
• To clean and apply to inner parts of caliper 

and wheel cylinder when they are disassem-
bled

09950-78230 09956-02311 09952-36311 09952-48320
Flare nut wrench
(10 x 11 mm)

Fluid pressure gauge Pressure gauge attach-
ment

Pressure gauge attach-
ment
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SECTION 5A

BRAKES PIPE / HOSE / MASTER CYLINDER
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
All brake fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of all parts. There is to be no welding as it may result in extensive
damage and weakening of the metal.
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Stop (Brake) Lamp Switch Removal and
Installation................................................... 5A-30

Tightening Torque Specifications............... 5A-31
Required Service Material............................ 5A-31
Special Tools ................................................ 5A-32
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General Description
LSPV (Load Sensing Proportioning Valve) Assembly Description (if equipped)
As shown in the figure below, LSPV is included within the brake circuit which connects the master cylinder and
the rear wheel brake. It controls the hydraulic pressure applied to the rear wheel brake according to the loaded
state of the vehicle (or weight of the load), whereby preventing the rear wheels from getting locked prematurely.

Diagnosis
Refer to Section 5 BRAKES.

Check and Adjustment
Refer to Section 5 BRAKES.

1. LSPV assembly 3. Spring 5. Brake pipe flare nut B. from master cylinder

2. LSPV lever 4. Bracket A. to rear brake

1

2

3

4

5

A
B
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On-Vehicle Service

Front Brake Hose Components Location

CAUTION:
• Lubricate rubber parts with clean, fresh brake fluid to ease assembly.
• Do not use lubricated shop air on brake parts as damage to rubber components may result.
• If any hydraulic component is removed or brake line disconnected, bleed the brake system.
• The torque values specified are for dry, unlubricated fasteners.
• Do not allow brake fluid to get on painted surfaces. Painted surfaces will be damaged by brake

fluid.

1. E-ring:
Insert E-ring till its end surface is flush with or 
deeper than bracket end surface.

3. Hose washer 5. Bracket caliper Tightening torque

2. Flexible hose 4. Hose bolt Do not reuse
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Front Brake Pipe Components Location
For vehicle with ABS

T: Top side 1. from master cylinder primary to ABS hydraulic unit 5. ABS hydraulic unit [A]: For left-hand steering vehicle

F: Front side 2. from master cylinder secondary to ABS hydraulic unit 6. Master cylinder [B]: For right-hand steering vehicle

R: Right side 3. from ABS hydraulic unit to left front brake 7. Front brake hose Tightening torque

a-m: Clamp 4. from ABS hydraulic unit to right front brake
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2
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4

3

3

7

7

26 N·m 
(2.6 kg-m)

16 N·m 
(1.6 kg-m)

16 N·m (1.6 kg-m)

13 N·m (1.3 kg-m)

16 N·m (1.6 kg-m)

13 N·m (1.3 kg-m)

26 N·m (2.6 kg-m)

26 N·m 
(2.6 kg-m)

16 N·m 
(1.6 kg-m)26 N·m (2.6 kg-m)
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For vehicle without ABS

T: Top side 1. Master cylinder [A]: For left-hand steering vehicle

F: Front side 2. Front brake hose [B]: For right-hand steering vehicle

R: Right side 3. from master cylinder primary to right front brake Tightening torque

b-m: Clamp 4. from master cylinder secondary to left front brake

[A]

[B]

b d e f g mTR

F F

T T

F

T

F

T

R R

d

m

f

b

f

e

b

g

f

f

m

e

1

1

4

2

2

4

3

2

3

2

16 N·m 
(1.6 kg-m)

16 N·m (1.6 kg-m)

13 N·m (1.3 kg-m)

16 N·m (1.6 kg-m)

13 N·m
(1.3 kg-m)

16 N·m 
(1.6 kg-m)
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Rear Brake Hose / Pipe Components Location

T: Top side B. View B 1. LSPV assembly [A]: with ABS

F: Front side C. Detail 2. Rear brake hose [B]: with LSPV

R: Right side D. View D 3. E-ring Tightening torque

L: Left side c-l: Clamp

[A]

[B]

B cC D

f h i j k l
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T T
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f
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l

j

i

f

l

h

c
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2
3

2

2 3

2 3

1

2

3

3

3

3

3

3

26 N·m (2.6 kg-m)

16 N·m (1.6 kg-m)

20 N·m (2.0 kg-m)

9 N·m (0.9 kg-m)
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Brake Hose / Pipe Removal and Installation
REMOVAL

1) Raise and support vehicle properly. Remove tire and wheel
referring to “Wheel Removal and Installation” in Section 3F.

2) Clean dirt and foreign material from both flexible hose end
and pipe end fittings.

3) Drain brake fluid in reservoir.

4) Remove brake flexible hose or pipe.

INSTALLATION (FOR FRONT BRAKE)
Reverse brake flexible hose installation procedure, noting the fol-
lowing.

• Install brake hose securely, making sure that there is no
faulty condition such as inclination of metal fitting (1) of hose
relative to bracket (2) of vehicle body. 

• Install E-ring (3) securely, making sure that it does not
project from end face of bracket (2).
After installing E-ring (3), check to make sure that tip end of
ring is not open and that there is no clearance between
metal fitting of hose end bracket.

• Make sure that steering wheel is in straight-forward position
and flexible hose has not twist or kink.

• Check to make sure that flexible hose doesn't contact any
part of suspension, both in extreme right and extreme left
turn conditions. If it does at any point, remove and correct.

• Fill and maintain brake fluid level in reservoir.
• Bleed brake system. Refer to “Air Bleeding of Brake System”

in Section 5.
• Perform brake test and check installed part for fluid leakage.

CAUTION:
Do not allow brake fluid to get on painted surface.
painted surface will be damaged by brake fluid, flush it
with water immediately if any fluid is spilled.
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INSTALLATION (FOR REAR BRAKE)
Reverse brake flexible hose installation procedure, nothing the
followings.

• Install brake hose securely, making sure that there is no
faulty condition such as inclination of metal fitting (1) of hose
relative to bracket (2) of vehicle body. 

• Install E-ring (3) securely, making sure that it does not
project from end face of bracket (2).
After installing E-ring (3), check to make sure that tip end of
ring is not open and that there is no clearance between
metal fitting of hose end bracket.

• Fill and maintain brake fluid level in reservoir.
• Bleed brake system. Refer to “Air Bleeding of Brake System”

in Section 5.
• Perform brake test and check each installed part for fluid

leakage.
• Install clamps properly referring to figure and tighten bolts.
• When installing hose, make sure that it has no twist or kink.

Master Cylinder Reservoir Removal and 
Installation (for LH Model)

T: Top side 4. Side member

F: Front side 5. E-ring Insure direction

CAUTION:
Observe CAUTION at the beginning of On-Vehicle Ser-
vice.
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REMOVAL
1) Clean outside of reservoir.

2) Remove switch lock pin (1) and disconnect coupler (2).
3) Remove EVAP canister (3) and bracket (4).
4) Take out fluid with syringe or such.

5) Remove reservoir connector pin (1) using special tool.

Special tool
(A): 09922-85811

6) Remove reservoir (1) and grommets (2) from master cylin-
der(3).

INSTALLATION

1) Install pin washer retainer (1) to secondary reservoir port of
master cylinder (2) if removed.

2) When using new grommets, lubricate them with the same
fluid as the one to fill reservoir with. Then fit grommets (3) to
master cylinder. Grommets must be seated in place.

1

2

3

4

4

1

(A)

1

3

2

4

2

3

1
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3) Install reservoir (4) and drive in reservoir pin (5).
Drive in reservoir pin till both of its ends at the right and left
of reservoir becomes the same length.

Special tool
(A): 09922-85811

4) Connect coupler and install lock pin.
5) Install EVAP bracket and canister.

6) Fill reservoir with specified brake fluid up to MAX mark on it
and bleed air from brake system. Refer to “Air Bleeding of
Brake System” in Section 5.

7) Upon completion of installation, check for fluid leakage.

Master Cylinder Reservoir Removal and 
Installation (for RH Model)
REMOVAL

1) Remove master cylinder referring to “Master Cylinder
Removal and Installation (for RH Model)” in this section.

2) Pull out retainer (1) and remove reservoir (2).

4

5
(A)

1

2
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INSTALLATION

1) Apply brake fluid to new grommets and attach grommets (2)
to master cylinder (1).

2) Install reservoir (2) to master cylinder and insert retainer (1).
3) Install master cylinder referring to “Master Cylinder Removal

and Installation (for RH Model)” in this section.
4) Fill reservoir with specified brake fluid up to MAX mark on it.
5) After installation, bleed air from system and check for brake

fluid leakage.

Master Cylinder Components
Left-hand Steering Vehicle

NOTE:
Be sure to use new grommets.

1

2

5

1

2

4

13 N·m (1.3 kg-m)

3

1. Master cylinder body 3. O-ring 5. Reservoir Do not reuse

2. Grommet:
:Apply brake fluid.

4. Pin washer retainer (with ABS) Tightening torque
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Right-hand Steering Vehicle

Master Cylinder Removal and Installation (for 
LH Model)

1. Reservoir 10. Primary piston
: Apply brake fluid to contact surface of cup.

Tightening torque

2. Retainer 11. Primary cup
: Confirm installing direction.

Do not reuse.

3. Grommet
: Apply brake fluid.

12. Cup spacer

4. Master cylinder body 13. Cap

5. Secondary return spring 14. Cap cup
: Confirm installing direction.

6. Secondary cup
: Confirm installing direction Size of cup.

15. Master cylinder gasket

7. Secondary piston
: Apply brake fluid to contact surface of cup.

16. O-ring (small)

8. Sleeve cup
: Confirm installing direction.

17. O-ring (large)

9. Sleeve

CAUTION:
• Never disassemble master cylinder. Disassembly will

spoil its original performance. If faulty condition is
found, replace it with new one.

• Observe CAUTION at the beginning of On-Vehicle Ser-
vice.
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REMOVAL
1) Clean around master cylinder and reservoir.

2) Disconnect fluid level switch coupler (1) on reservoir.
3) Remove reservoir cap (2) and take out fluid with syringe or

such.
4) Disconnect brake pipes (3) connected with master cylinder

(4).
5) Remove master cylinder mounting nuts (5).

6) Remove master cylinder from brake booster.

7) Remove reservoir pin (1) and reservoir (2) by using special
tool.

Special tool
(A): 09922-85811

INSTALLATION

1) Install pin washer retainer (1) if removed.
Apply thin coat of brake fluid to all around new grommets (2)
and install them to cylinder body, then install reservoir (3).

2) Drive in reservoir connector pin (4).

Special tool
(A): 09922-85811

2

(A)

1

2

1

4
(A)

3

NOTE:
Drive in reservoir pin (4) till both of its ends at the right
and left of reservoir becomes the same length.
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3) Install master cylinder to brake booster.
4) Torque master cylinder mounting nuts to specification.

Tightening torque
Cylinder mounting nut (a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

5) Connect hydraulic lines and torque flare nuts to specifica-
tion.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)

6) Connect reservoir lead wire.
7) Fill reservoir with specified brake fluid up to MAX mark on it.
8) After installing, check brake pedal play and bleed air from

system.
9) Perform brake test and check each installed part for fluid

leakage.

Master Cylinder Removal and Installation (for 
RH Model)
REMOVAL

1) Clean outside of master cylinder.
2) Drain brake fluid in reservoir.

3) Disconnect fluid level switch coupler (1) on reservoir.
4) Disconnect brake pipes (2) connected to master cylinder.

5) Remove master cylinder mounting nuts (3).
6) Remove master cylinder and master cylinder gasket.

[A]: with ABS

[B]: without ABS
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INSTALLATION
1) Install new master cylinder gasket to booster.

2) Install master cylinder to booster and tighten master cylinder
mounting nuts (3) to specified torque.

Tightening torque
Master cylinder mounting nuts 
(a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

3) Connect brake pipe to master cylinder and tighten flare nut
(2) to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)

4) Connect fluid level switch connector (1) of reservoir.

5) Fill reservoir with specified brake fluid up to its MAX mark.
6) After completing above work, bleed air and check brake

pedal for play.
7) Perform brake test and check each installed part for fluid

leakage.

Master Cylinder Disassembly and Assembly 
(for RH Model)
DISASSEMBLY

1) Loosen cap and remove it.

2) Remove component parts from master cylinder body.

[A]: with ABS

[B]: without ABS

NOTE:
For this work, apply a cloth to outlet port at the tip end (1)
of master cylinder body and secure cylinder using soft
jawed vise.
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3) Remove sleeve cap (3) and O-ring (2) from sleeve (1).

Special tool
(A): 09900-06106

ASSEMBLY

1) Apply brake fluid to inside of cylinder (Sleeve, cap), cups, O-
rings and contact surface of piston assembly.
Install secondary return spring (2) to cylinder body (1) with
noting spring direction.

2) Attach secondary cup (1) to secondary piston (2), they install
it to cylinder such a direction as shown.

CAUTION:
Do not cause any damage to inside of sleeve. If caused,
replace primary piston assembly.

CAUTION:
• Never use any mineral oil such as kerosene oil and

gasoline when washing and assembling parts.
• Check inside of cylinder (sleeve, cap) wall, pistons and

cup seals are free from any foreign objects such as
dust and dirt and use case not to cause any damage
with a tool during assembly.

• Do not drop parts. Do not use any part which has been
dropped.

NOTE:
• Secondary cup is the same as primary cup.
• Diameter of secondary cup is the largest compared

with sleeve cup and cap cup.
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3) Push secondary cup to the bottom by using special tool.

Special tool
(A): 09951-18220

4) Install sleeve cup (3) and O-ring (2) to sleeve (1) such a
direction as shown.

5) Install sleeve assembly with aligning protrusion (1) of sleeve
and dent (2) of cylinder body.

6) Install primary cup (1) and spacer (2) such a direction as
shown.

7) Remove old cap cup (1) from cap with caring not to cause
any damage to inside of cap (2).

8) Install new cap cup (1) and O-rings (3) to cap such a direc-
tion as shown.

NOTE:
• Diameter of sleeve cup and O-ring are smaller than

those of cap.
• O-ring is the same as that of smaller one of cap O-ring.

NOTE:
• Primary cup is the same as secondary cup.
• Primary cup is the largest compared with that of cap

and sleeve.
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9) Install cap and tighten it to specified torque, then confirm the
length “A”.

Tightening torque
Master cylinder cap (RH vehicle) 
(a): 14 N·m (1.4 kg-m, 10.5 lb-ft)

Cap installation position
“A”: Less than 26 mm (1.02 in.)

Master Cylinder Assembly Inspection (for RH 
Model) 

1) Install radiator cap tester with special tool to master cylinder
port (1).

Special tool
(A): 09952-46010
(B): 09952-26020

2) Apply air and confirm that pressure is not applied.

3) Set master cylinder (1) on vise (3) and adjust “A” to be the
following.

Cap adjustment position
“A”: 50 mm (1.97 in.)

4) Apply air with radiator cap tester, and confirm that 50 kPa
pressure is applied.

5) Perform same steps 1) – 4) for port (2).

CAUTION:
Whenever master cylinder is assembled, make sure all
the function of master cylinder assembly referring to
“Master Cylinder Assembly Inspection (for RH Model)”.

NOTE:
For without ABS vehicle, install special tool (B) to oppo-
site side port (2).
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Master Cylinder Check (for LH Model)

Inspect each parts for wear, deterioration or damage, and replace
parts if necessary.
Inspect master cylinder for scoring, corrosion and smooth opera-
tion. It is best to replace corroded cylinder.
Corrosion can be identified as pits or excessive roughness.

Master Cylinder Check (for RH Model)

1) Check all disassembled parts for wear, damage, corrosion
and smooth operation.
If anything faulty is found, replace.

2) Check screw hole in master cylinder for gall or corrosion.
If anything faulty is found, replace.

CAUTION:
• Wash disassembled parts with brake fluid.
• Do not reuse piston cups and O-rings.

CAUTION:
Wash master cylinder with new brake fluid. Do not use
cloth to dry cylinder so as to avoid fibers being attached
to internal surface of cylinder.
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Brake Booster Components Locator

Brake Booster Removal and Installation (for 
LH Model)

REMOVAL
1) Remove master cylinder assembly, referring to “Master Cyl-

inder Removal and Installation (for LH Model)” in this sec-
tion.

2) Disconnect brake vacuum hose from brake booster.

3) Disconnect push rod clevis (1) from brake pedal arm (2).
4) Remove attaching nuts (3) and then booster.

1. Brake master cylinder assembly 4. Push rod clevis 7. Clip Tightening torque

2. Brake booster assembly 5. Nut 8. Nut Do not reuse

3. Gasket 6. Clevis pin:
Apply SUZUKI SUPER GREASE A
99000-25010 to clevis pin.

9. Brake vacuum hose

CAUTION:
• Never disassemble brake booster. Disassembly will

spoil its original function. If it is found faulty, replace it
with new one.

• Observe CAUTION at the beginning of On-Vehicle Ser-
vice.
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INSTALLATION

1) Install new gasket and booster to dash panel as shown.
Then connect booster push rod clevis (1) to pedal arm (2)
with clevis pin (3) and clip (4).

“A”: Grease A 99000-25010

2) Tighten booster mounting nuts to the specified torque.

Tightening torque
Booster mounting nut (a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

3) Connect brake vacuum hose to brake booster.
4) Install master cylinder, referring to “Master Cylinder Removal

and Installation (for LH Model)” of this section.
5) After installing, perform “Booster Operation Check” referring

to Section 5.

Brake Booster Removal and Installation (for 
RH Model)

REMOVAL
1) Remove master cylinder assembly from booster. Refer to

“Master Cylinder Removal and Installation (for RH Model)” in
this section.

2) Disconnect vacuum hose from booster.

3) Remove push rod clevis clip (1), pin (2) and brake booster
mounting nuts (3).
If brake booster contacts engine and makes it difficult to
remove it, perform following steps.

NOTE:
Check for push rod length referring to “Brake Booster
Inspection (for LH Model)”.

CAUTION:
Never disassemble brake booster. Disassembly will spoil
its original function. If faulty condition is found, replace it
with new one.
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a) Support engine right side by using support device (1).
b) Remove engine right side mounting (3) with bracket (2).
c) Lower engine right side a little and remove brake booster.

INSTALLATION
1) Check and adjust clearance between booster piston rod and

master cylinder piston referring to “Brake Booster Inspection
and Adjustment (for RH Model)” in this section.

2) Check and adjust position of push rod devise referring to
“Brake Booster Inspection and Adjustment (for RH Model)”
in this section.

3) Install brake booster to brake pedal and dash panel. Then
tighten booster mounting nuts (1) to specified torque and
connect push rod clevis (4) to pedal arm with clevis pin (2)
and clip (3).

Tightening torque
Booster mounting nut (a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

4) If engine mounting has been removed when removing
booster:
Tighten engine right side mounting and bracket bolts and
nuts to specified torque. Remove support device. For tight-
ening torque, refer to “Engine Mountings Components” in
Section 6A1.

5) Install new master cylinder gasket to booster.
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6) Install master cylinder (7) to booster.
7) Tighten master cylinder mounting nuts (8) to specified

torque.

Tightening torque
Master cylinder mounting nut
(b): 13 N·m (1.3 kg-m, 9.5 lb-ft) 

8) Connect brake pipes and tighten flare nuts to specified
torque.

Tightening torque
Brake pipe flare nut: 16 N·m (1.6 kg-m, 11.5 lb-ft) 

9) Connect reservoir lead wire connector and booster vacuum
hose.

10) Fill reservoir with specified fluid.
11) Bleed air from brake system. Refer to “Air Bleeding of Brake

System” in Section 5.
12) After installing, check pedal height and play referring to

“Brake Pedal Free Height Check” and “Brake Pedal Play
Check” in Section 5.

13) Perform brake test and check each installed part for fluid
leakage.

Brake Booster Inspection (for LH Model)

• Check brake booster for damage and operation, boot for
damage and deterioration

• Check for push clevis rod distance.
If any malfunction is found, replace brake booster.

Clevis rod distance
“a”: 97.0 – 98.0 mm (3.82 – 3.85 in.)

Brake Booster Inspection and Adjustment 
(for RH Model)
INSTALLATION POSITION OF PUSH ROD CLEVIS

Inspect and adjust distance between booster installation surface
(without including packing) and the center of clevis (1) pin hole to
standard value “a” and tighten nut (2) to specified torque.

Distance “a” between center of booster clevis pin hole 
and booster surface
Standard: 97 – 98 mm (3.82 – 3.85 in.)

Tightening torque
Clevis pin lock nut (a): 19 N·m (1.9 kg-m, 14.0 lb-ft)
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CLEARANCE BETWEEN BOOSTER PISTON ROD AND 
MASTER CYLINDER PISTON

The length of booster piston rod (1) is adjusted to provide speci-
fied clearance “a” between piston rod (1) end and master cylinder
piston (2).

• Before measuring clearance, push piston rod several times
so as to make sure reaction disc is in place.

• Keep inside of booster at atmospheric pressure for measure-
ment.

Measure length “b” of piston rod, i.e. distance between piston rod
and mating surface of booster-to-master cylinder.

Length “b” of piston rod
30.3 – 30.5 mm (1.193 – 1.200 in.)

If measurement is out of specification, adjust piston rod by turning
adjusting screw of piston rod.

Special tool
(B): 09952-16021

NOTE:
Remove gasket from booster, if equipped.
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LSPV (Load Sensing Proportioning Valve) Assembly Components Locator (if 
equipped)

LSPV (Load Sensing Proportioning Valve) 
Removal and Installation

REMOVAL

1) Clean around reservoir cap and take out fluid with syringe or
such.

2) Hoist vehicle.
3) Disconnect brake pipes from LSPV assembly (1).

Special tool
(A): 09950-78230 (10 x 11 mm)

1. LSPV bracket 3. Spring 5. Spring bracket bolt Tightening torque

2. LSPV assembly 4. Spring bracket 6. Brake pipe flare nut

-
-

-

26 N.m (2.6 kg-m)

7 N.m (0.7 kg-m)

6

9 9

0 0

5

3

4

CAUTION:
• Never disassemble LSPV assembly. Disassembly will

spoil its original performance. Replace with new one if
detective.

• Observe CAUTION at the beginning of On-Vehicle Ser-
vice.
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4) Remove nut (1) and detach spring end from rear axle (2).
5) Remove LSPV assembly (3) with bracket (4) from vehicle

body.

INSTALLATION

1) Install LSPV assembly (1) with bracket to vehicle body.
2) Torque each bolt and nut to specification as indicated

respectively in figure.

Special tool
(A): 09950-78230 (10 x 11 mm)

Tightening torque
LSPV bracket bolt (a): 26 N·m (2.6 kg-m, 19.0 lb-ft)
Brake flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft) 
LSPV spring end nut (c): 20 N·m (2.0 kg-m, 14.5 lb-ft)

3) Fill reservoir with specified fluid and bleed air from brake
system.

4) Check or adjust spring installation position.
For used LSPV assembly, check that it is installed properly
referring to the following “LSPV (Load Sensing Proportioning
Valve) Inspection and Adjustment”.
For new LSPV assembly, adjust spring installation position
as follows.

1

3

2

4

NOTE:
New LSPV assembly is supplied with held in specified
spring length with adjusting block (1).
Do not remove rubber band (3) and adjusting block until
spring (2) installation position is adjusted.

2

1

3

(c)

(a)

(a)

(b)
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a) Confirm the following before adjustment.
• Fuel level meter indicates around “E” (Empty). (Fuel tank

holds about 5 liters.)
• Vehicle is equipped with spare tire, tools, jack and jack han-

dle.
• Vehicle is free from any other load.
• Vehicle is placed on level floor.

b) Tighten spring bracket bolt to specified torque.

Tightening torque
LSPV spring bracket bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

c) Remove adjusting block (1) from spring (2).
d) Confirm fluid pressure referring to “Brake Fluid Pressure

Test (if equipped with LSPV)” in Section 5.

LSPV (Load Sensing Proportioning Valve) 
Inspection and Adjustment

1) Confirm the following before inspection and adjustment.
• Fuel tank is filled with fuel fully.
• Vehicle is equipped with spare tire, tools, jack and jack han-

dle.
• Vehicle is free from any other load.
• Vehicle is placed on level floor.

2) Check spring length between spring end (1) and spring bolt
center (2).
If it is out of specification, adjust it as follows.

LSPV spring length
“L”: About 99.3 mm (3.9 in.)

3) Loosen spring bracket bolt (3) and stretch spring to specified
length by pushing spring bracket (4) with a driver or the like.
Make sure that this adjustment does not cause any play
between bracket (4) and spring (looseness in “a” to “b” direc-
tion as indicated in figure).

4) At that position in step 3), tighten spring bracket bolt to spec-
ified torque.

Tightening torque
LSPV spring bracket bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

5) Confirm fluid pressure referring to “Brake Fluid Pressure
Test (if equipped with LSPV)” in Section 5.

2

1

(a)

“L”

2

1

3, (a)�
�

4

ba
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Brake Pedal and Brake Pedal Bracket Components Location

1. Brake booster assembly 5. Spring 9. Brake pedal [A]: Left-hand steering vehicle

2. Push rod clevis 6. Stop light switch 10. Pedal shaft spacer:
Apply SUZUKI SUPER GREASE A
99000-25010 to outside surface of spacer.

[B]: Right-hand steering vehicle

3. Brake pedal bracket 7. Brake pedal lever nut 11. Pedal pad: Tightening torque

4. Brake pedal lever 8. Pedal bush Do not reuse



5A-30 BRAKES PIPE / HOSE / MASTER CYLINDER
Brake Pedal and Brake Pedal Bracket 
Removal and installation
REMOVAL

1) Disconnect stop light switch coupler.
2) Disconnect push rod clevis from brake pedal.
3) Remove attaching nuts.
4) Remove brake pedal bracket with brake pedal.
5) Remove each parts, if necessary.

INSTALLATION
Reverse removal procedure for installation, noting the following.

• Tighten each nuts and screws to specified torque as indi-
cated above figure.

Tightening torque
Brake pedal mounting nut: 23 N·m (2.3 kg-m, 17.0 lb-ft)

• After installing, check brake pedal play and perform brake
test.

Stop (Brake) Lamp Switch Removal and 
Installation
REMOVAL

1) Disconnect stop lamp switch coupler.
2) Pull out switch slider (1) of stop lamp switch in the direction

of arrow “a” in the illustration.
Then, pull out adjuster (2) in the direction of arrow “b” in the
illustration.

3) Remove stop lamp switch with pressing its pin (3) to inside.

INSTALLATION

1) Pull out switch slider (1) of stop lamp switch in the direction
of arrow “a” in the illustration.
Then, pull out adjuster (2) in the direction of arrow “b” in the
illustration.

2) Install stop lamp switch.
3) Adjustment of stop lamp switch is un necessary.

When brake pedal is depressed, adjuster adjust the suitable
distance automatically.

"b"

1

2

“a”

“b”
3

"b"

1

2

“a”

“b”



BRAKES PIPE / HOSE / MASTER CYLINDER 5A-31
Tightening Torque Specifications

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
ABS hydraulic unit mounting bolt 26 2.6 18.8
Booster mounting nut 13 1.3 9.5
Brake pedal mounting nut 23 2.3 17.0
Brake pipe flare nut 16 1.6 11.5
Master cylinder cap (RH vehicle) 14 1.4 10.5
Clevis pin lock nut 19 1.9 14.0
LSPV bracket bolt 26 2.6 19.0
Master cylinder mounting nut 13 1.3 9.5
LSPV spring bracket bolt 9 0.9 6.5
LSPV spring end nut 20 2.0 14.5

Material
Recommended SUZUKI product

(Part Number)
Use

Brake fluid DOT4 or SAE J1704 • To fill master cylinder reservoir.
• To clean and apply to inner parts of 

caliper and wheel cylinder when 
they are disassembled.

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Clevis pin
• Pedal shaft spacer



5A-32 BRAKES PIPE / HOSE / MASTER CYLINDER
Special Tools

09922-85811 09950-78230 09951-18220 09952-46010
Connector pin remover Flare nut wrench 

(10 – 11 mm)
Secondary cup installer Master cylinder attach-

ment

09952-26020 09952-16021
Master cylinder plug Booster piston rod 

adjuster
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NOTE:
All brake fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of all parts. There is to be no welding as it may result in extensive
damage and weakening of the metal.
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General Description
Front Brake Component Location

CAUTION:
Lubricate parts as specified. Do not use lubricated shop air on brake parts as damage to rubber com-
ponents may result. If any component is removed or line disconnected, bleed the brake system.
Replace pads in axle sets only. The torque values specified are for dry, unlubricated fasteners.

1. Guiding pin 6. Piston boot 13. Caliper pin bolt

1-1. Locking pin:
Apply specified rubber grease to guiding and locking pins surfaces for 
smooth movement.

7. Disc brake pad 14. Flexible hose bolt

2. Pin boot 8. Pad spring 15. Blank

2-1. Rubber tube 9. Brake caliper carrier 16. Brake disk

3. Disc brake caliper (disc brake cylinder) 10. Caliper bolt 17. Brake disk screw

4. Piston seal 11. Bleeder plug Tightening torque

5. Disc brake piston 12. Bleeder plug cap Do not reuse
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Diagnosis
Refer to Section 5 (BRAKES).

Check and Adjustment
Refer to Section 5 (BRAKES).

On-Vehicle Service
Front Disc Brake Pad Removal and Installa-
tion
REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove caliper pin bolts (1).

3) Remove E-ring from strut and then remove caliper (1) from
caliper carrier.

4) Remove pads (3).

NOTE:
Hang removed caliper with a wire hook (2) or the like so
as to prevent brake hose from bending and twisting
excessively or being pulled. Don’t operate brake pedal
with pads removed.
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INSTALLATION

1) Install pads (1).

2) Install caliper (1) and tighten caliper pin bolts (2) to specifica-
tion.

Tightening torque
Caliper pin bolt (a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

3) Tighten front wheel bolts to specification.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

4) Upon completion of installation, perform brake test.

CAUTION:
Observe CAUTION at the beginning of “Front Brake Com-
ponent Location” in this section.

NOTE:
• When installing brake pad, make sure that its tapered

side is positioned upward (A) as shown in figure.
• Install pad with sensor (2) to vehicle center side on

right wheel brake.

A: Upper side

B: Lower side

NOTE:
Make sure that boots (3) are fit into groove securely.
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Front Disc Brake Pad Inspection

Check pad lining (2) for wear. If one of brake pad is worn to ser-
vice limit, all pads must be replaced at the same time.

Pad (lining) thickness 
Standard (a): 9.5 mm (0.374 in.)
Service limit (b): 2.0 mm (0.078 in.)

Front Brake Disc Inspection

1) Remove brake caliper, referring to “Front Disc Brake Pad
Removal and Installation” in this section.

2) Check disc surface for scratches in wearing parts. Scratches
on disc surface noticed at the time of specified inspection or
replacement are normal and disc is not defective unless they
are serious.
But when there are deep scratches or scratches all over disc
surface, replace it. When only one side is scratched, polish
and correct that side.

Disc thickness “a”
Standard: 17.0 mm (0.67 in.)
Service limit: 15.0 mm (0.59 in.)

3) Hold the disc securely against the hub, then mount a dial
indicator as shown and measure the run-out at 20 mm (0.79
in.) from the outer edge of the disc.

Limit on disc deflection: 0.15 mm (0.006 in.)

CAUTION:
Never polish pad lining with sandpaper. If lining is pol-
ished with sandpaper, hard particles of sandpaper will be
deposited in lining and may damage disc. When pad lin-
ing requires correction, replace it with a new one.

1. 35 mm (1.38 in.)

NOTE:
When pads are removed, visually inspect caliper for
brake fluid leak. Correct leaky point, if any.

NOTE:
Check front wheel bearing for looseness before mea-
surement.
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Brake Caliper Carrier Inspection
Remove brake caliper, referring to “Front Disc Brake Pad
Removal and Installation”

Cylinder Slide Guiding and Locking Pins

Check guiding pin (1) and locking pin (2) for smooth movement as
shown.
If it is found faulty, correct or replace. Apply rubber grease to
guiding and locking pins outer surface. 
Rubber grease should be the on whose viscosity is less affected
by such low temperature a –40°C (–40°F).

“A”: Rubber grease

Locking pin (2) has grooves and rubber tube but guiding pin (1)
has no groove. Install guiding pin (1) into pin hole of carrier upper
side.

Dust Boot
Check boot (3) for breakage, crack and damage. If defective,
replace.

Front Disc Brake Caliper Removal and Instal-
lation
REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove brake flexible hose bolt (1) from caliper (2). As this
will allow fluid to flow out of hose, have a container (3) ready
before-hand.



FRONT BRAKE 5B-7
3) Remove caliper pin bolts (1).
4) Remove caliper.

INSTALLATION

Before installing caliper (cylinder body) to carrier, check to ensure
that guiding pin (1) and locking pin (2) inserted in each caliper
carrier hole can be moved smoothly in thrust direction.

“A”: Rubber grease

1) Install caliper (1) to caliper carrier (2).

2) Tighten caliper pin bolts (3) to specifications.

Tightening torque
Caliper pin bolt (a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

3) Install brake flexible hose (1) and new gaskets (3) as shown
and tighten hose bolt (2) to specification.

Tightening torque
Flexible hose bolt (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)

CAUTION:
Observe CAUTION at the beginning of “Front Brake Com-
ponent Location” in this section.

NOTE:
Use rubber grease whose viscosity varies very little even
at –40 °C (–40 °F) if applied.

NOTE:
Make sure that boots are fit into groove securely.
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4) Tighten wheel bolts to specification.

Tightening torque
Wheel bolt (c): 95 N·m (9.5 kg-m, 69.0 lb-ft)

5) After completing installation, fill reservoir with brake fluid and
bleed brake system. Perform brake test and check each
installed part for oil leakage.

Front Disc Brake Caliper Boot Inspection

Check boot for breakage, crack, damage and leakage. If defec-
tive, replace piston seal and piston boot.

Front Disc Brake Caliper Disassembly and 
Assembly
DISASSEMBLY

Before disassembly, clean all around caliper with brake fluid.

1) Blow compressed air into cylinder through bolt hole where
flexible hose was fitted.
With this air pressure, piston can be pushed out of cylinder.

WARNING:
Do not apply too much highly compressed air which will
cause piston to jump out of cylinder. It should be taken
out gradually with moderately compressed air. Do not
place your fingers in front of piston when using com-
pressed air.
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2) Remove piston boot (1) prying it with a metal tool (2) (no
sharp edge).

3) Remove piston seal using a thin blade like a thickness
gauge, etc.

ASSEMBLY
Reassemble front brake in reverse order of disassembly, noting
the following points.

CAUTION:
Be careful not to damage inside (bore side) of cylinder.

CAUTION:
Be careful not to damage inside (bore side) of cylinder.

CAUTION:
• Wash each part cleanly before installation in the same

fluid as the one used in master cylinder reservoir.
• Never use other fluid or thinner.
• Before installing piston and piston seal to cylinder,

apply fluid to them.
• After reassembling brake lines, bleed air from them.
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Piston Seal, Piston and Boot

1) Fit piston seal into groove in cylinder taking care not to twist
it.

2) Fit new boot (2) in groove (3) of piston (1) facing stepped
end (4) of boot to groove side.

3) Insert piston into cylinder by hand.

4) Drive in boot (1) into cylinder till its end surface becomes
flush with cylinder end surface using special tools.

Special tool
(A): 09924-74510
(B): 09944-88210

NOTE:
Piston seal is used to seal piston and cylinder and to
adjust clearance between pad and disc. Replace with a
new one at every overhaul.
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Front Brake Disc Removal and Installation

REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove caliper assembly by loosening carrier bolts (1).
3) Remove brake disc securing screws.

4) Remove disc by using 8 mm bolts (1) (2 pcs).

INSTALLATION

1) Install disc to wheel hub and tighten disc securing screws.
2) Install caliper assembly to steering knuckle.
3) Tighten caliper carrier bolts (1) to specification.

Tightening torque
Caliper carrier bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

4) Tighten front wheel bolts to specifications.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

5) Upon completion of installation, perform brake test.

CAUTION:
During removal, be careful not to damage brake flexible
hose and not to depress brake pedal.
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Tightening Torque Specification

Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Caliper pin bolt 30.0 3.0 22.0
Wheel bolt 95.0 9.5 69.0
Flexible hose bolt 23.0 2.3 17.0
Caliper carrier bolt 95.0 9.5 69.0
Brake disc securing screw 9.0 0.9 6.5

Material
Recommended SUZUKI product

(Part Number)
Use

Brake fluid DOT4 or SEA J1704 • To fill master cylinder reservoir
• To clean and apply to inner parts of 

caliper and wheel cylinder when 
they are disassembled

Rubber grease Molykoto G807 or equivalent To caliper guiding and locking pins

09924-74510 09944-88210
Bearing installer Bearing installer
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Brake Drum Removal and Installation
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
All brake fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of all parts. There is to be no welding as it may result in extensive
damage and weakening of the metal.
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Diagnosis
Refer to Section 5 (Brakes).

Check and Adjustment
Refer to Section 5 (Brakes).



PARKING AND REAR BRAKE 5C-3
On-Vehicle Service
Brake Drum Component Location

CAUTION:
• Replace all components included in repair kits to service this drum brake. Lubricate parts as speci-

fied.
• If any hydraulic component is removed or brake line disconnected, bleed the brake system.
• The torque values specified are for dry, unlubricated fasteners.

1. Brake back plate:
Clean back plate and apply thin coat of Bentonite base brake grease (anti-squeal 
agent) to six surfaces on which shoe rims rest.

9. Piston assembly 17. Parking brake cable

2. Brake shoe 10. Cover 18. Wheel speed sensor
···if equipped with ABS

3. Retractor spring 11. Sensor ring
···if equipped with ABS

19. Adjuster cover

4. Brake adjuster (strut):
Apply Bentonite base brake grease between actuator and shoe rim and at actuator 
pivot points.

12. Circlip [A] 2WD model

5. Parking brake shoe lever 13. Wheel bearing [B] 4WD model

6. Adjuster actuator 14. Brake drum Tightening torque

7. Adjuster spring 15. Spindle nut Do not reuse

8. Wheel cylinder 16. Spindle cap

[B]

[A] 11 12 13

14

15

14

16

175 N·m (17.5 kg-m)

18

17

19

9 N·m (0.9 kg-m)

2



5C-4 PARKING AND REAR BRAKE
Brake Drum Removal and Installation (for 
2WD Model)
REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove spindle cap (1) as shown (by hammering lightly at 3
locations around it so as not to deform or cause damage to
seating part of cap).

3) Uncaulk spindle nut, remove spindle nut (1).

4) Release parking brake lever.
5) Remove brake drum.

If brake drum can not be removed easily, increase clearance
between brake shoes and drum as follows.

a) Remove console box cap and loosen parking brake cable
adjusting nut (1).

b) Remove adjuster cover on back plate.
c) Insert special tool through hole (2) in back plate.

Special tool
(A): Snap-on Part No. B3404B or equivalent

d) Pressing adjuster actuator (4) to the outside of the vehicle,
turn adjuster (3) with special tool (A) in such direction as
indicated in figure so as to obtain larger clearance.
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e) Pull brake drum (1) off by hand.
If it is hard to remove, use special tools.

Special tool
(A): 09942-15111
(B): 09943-17912

INSTALLATION

1) Before installing brake drum, check outer diameter “a” of
brake shoes. If it is not within value as specified below,
adjust it to specification by turning adjuster.

 

2) Install brake drum after making sure that inside of brake
drum and brake shoes are free from dirt and oil.

3) Install new spindle nut (1).
4) Tighten spindle nut (1) to specified torque.

Tightening torque
Spindle nut (a): 175 N·m (17.5 kg-m, 126.5 lb-ft)

5) Calk spindle nut (1).
6) Install spindle cap.

7) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 15 – 20 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. For adjustment, refer to “Parking
Brake Inspection and Adjustment” in Section 5.

8) Install console box cap if removed.

NOTE:
When drum is removed, visually inspect wheel cylinder
for brake fluid leakage. Correct leaky point if any.

Brake shoes 
outer diameter 
“a”

=
Measured brake 
drum inside 
diameter

–
0.5 to 1.0 mm 
(0.02 to 0.04 in.)

NOTE:
• When installing spindle cap, hammer lightly several

locations on the collar of cap until collar comes closely
into contact with brake drum.

• If fitting part of cap is deformed or damaged or if it is
fitted loosely, replace with new one.
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9) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

10) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

Brake Drum Removal and Installation (for 
4WD Model)
REMOVAL

1) Hoist vehicle and remove wheel referring to “Wheel Removal
and Installation” in Section 3F.

2) Remove brake drum screw (1) and release parking brake
lever.

3) Remove brake drum.
If brake drum can not be removed easily, increase clearance
between brake shoes and drum, referring to step a) – d) in
“Brake Drum Removal and Installation (for 2WD Model)”.

a) Pull brake drum off by using 8 mm bolts (1).

INSTALLATION

1) Before installing brake drum, check outer diameter “a” of
brake shoes. If it is not within value as specified below,
adjust it to specification by turning adjuster.

 

2) Install brake drum after making sure that inside of brake
drum and brake shoes are free from dirt and oil.

NOTE:
When drum is removed, visually inspect wheel cylinder
for brake fluid leakage. Correct leaky point, if any.

Brake shoes 
outer diameter 
“a”

=
Measured brake 
drum inside 
diameter

–
0.5 to 1.0 mm 
(0.02 to 0.04 in.)
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3) Tighten screw (1) to specified torque.

Tightening torque
Brake drum screw (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

4) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 15 – 20 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. For adjustment refer to “Parking
Brake Inspection and Adjustment” in Section 5.

5) Install console box cap if removed.

6) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

7) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).
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Drum Brake Component Parts Inspection
BRAKE DRUM
Inside diameter

Inspect drum for cleanliness. Check wear of its braking surface by
measuring its inside diameter.

Brake drum inside diameter
Standard: 200 mm (7.87 in.)
Service Limit: 202 mm (7.95 in.)

Whenever brake drums are removed, they should be thoroughly
cleaned and inspected for cracks, scores, deep grooves.

Cracked, scored, or grooved drum
A cracked drum is unsafe for further service and must be
replaced. Do not attempt to weld a cracked drum.
Smooth up any slight scores. Heavy or extensive scoring will
cause excessive brake lining wear and it will probably be neces-
sary to resurface drum braking surface.
If brake linings are slightly worn and drum is grooved, drum
should be polished with fine emery cloth but should no be turned.

[A] 2WD model

[B] 4WD model
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BRAKE SHOE
Brake shoe thickness (wear)

Where lining is worn out beyond service limit, replace shoe.

Thickness (lining + shoe rim)
Standard: 6.4 mm (0.25 in.)
Service limit: 3.6 mm (0.14 in.)

If one of brake linings is to service limit, all linings must be
replaced at the same time.

WHEEL CYLINDER
Visually inspect wheel cylinder for brake fluid leakage.

PARKING SHOE LEVER

Inspect brake shoe lever for smooth movement along shoe rim. If
defective, correct or replace.

BRAKE ADJUSTER (STRUT) AND ADJUSTER ACTUATOR

Check ratchet (1) of adjuster and adjuster actuator (2) for opera-
tion, wear or damage.

CAUTION:
Never polish lining with sandpaper. If lining is polished
with sandpaper, hard particles of sandpaper will be
deposited in lining and may damage drum. When it is
required to correct lining, replace it with a new one.
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SPRINGS

Inspect for damage or weakening.
Inspect each part for rust. If found defective, replace.

ABS SENSOR RING (IF EQUIPPED)

• Check ring serration (teeth) for being missing, damaged or
deformed.

• Check sensor ring (1) for being deformed (warped).
• Check that no foreign material is attached.

If any malfunction is found, repair or replace.
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ABS Sensor Ring Replacement (for 2WD 
Model)

1) Remove sensor ring (1) from brake drum (2) using special
tool.

Special tool
(A): 09913-75520
(B): 09913-65135

2) Install new sensor ring (1) to brake drum (2) by using special
tool and hydraulic press (3).

Special tool
(A): 09926-68310

ABS Sensor Ring Replacement (for 4WD 
Model)

Replace ABS sensor ring, referring to “Rear Axle Shaft and
Wheel Bearing Removal and Installation (for 4WD Model)” in sec-
tion 3E.

CAUTION:
Do not reuse (reinstall) removed ABS sensor ring.

CAUTION:
Pull out sensor ring from brake drum gradually and
evenly. Attempt to pull it out partially may cause it to be
deformed.

CAUTION:
Used sensor ring can not be press-fitted securely.

CAUTION:
Do not reuse (reinstall) removed ABS sensor ring.
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Brake Shoe Removal and Installation
REMOVAL

1) Remove brake drum, referring to “REMOVAL” under “Brake
Drum Removal and Installation (for 2WD Model)”.

2) Remove adjuster spring (1).
3) Remove retractor spring (2) as shown.

4) Remove brake shoes and disconnect parking brake cable
(1) from parking brake shoe lever (2).
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INSTALLATION

1) When reinstalling brake adjuster, disassemble and thor-
oughly clean screw threads with a wire brush and apply
grease to screw threads.
Clean brake back plate and apply thin coat of grease to six
surface on which shoe rims rest.

“A”: Bentonite base brake grease (Anti-squeal agent)

2) Apply thinly grease between actuator and shoe rim, and at
actuator pivot point.

“A”: Bentonite base brake grease (Anti-squeal agent)

3) Assemble parts as shown in reverse order of Removal.

4) Install retractor spring (1) as shown.
5) Install adjuster spring (2) as shown, with loop facing out-

ward.
6) Install brake drum referring to “Brake Drum Removal and

Installation (for 2WD Model)” or “Brake Drum Removal and
Installation (for 4WD Model)” in this section.

[A] Forward

[B] Rearward
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Wheel Cylinder Removal and Installation
REMOVAL

1) Remove brake drum referring to “Brake Drum Removal and
Installation (for 2WD Model)” or “Brake Drum Removal and
Installation (for 4WD Model)” in this section.

2) Remove brake shoe referring to “Brake Drum Removal and
Installation (for 2WD Model)” or “Brake Drum Removal and
Installation (for 4WD Model)” in this section.

3) Loosen brake pipe flare nut but only within the extent that
fluid does not leak.

4) Remove wheel cylinder mounting bolts (1). Disconnect brake
pipe from wheel cylinder and put wheel cylinder bleeder plug
cap (2) onto pipe to prevent fluid from spilling.

INSTALLATION
1) Take off bleeder plug cap from brake pipe and connect pipe

(for pipes) to wheel cylinder just enough to prevent fluid from
leaking.

2) Tighten wheel cylinder (1) to brake back plate (2) to speci-
fied torque.

3) Torque flare nut (3) of brake pipe (4) which was connected in
step 1) to specification.

Tightening torque
Wheel cylinder bolt (a): 11 N·m (1.1 kg-m, 8.0 lb-ft)
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 12.0 lb-ft)

4) Install bleeder plug cap taken off from pipe back to bleeder
plug.

5) For procedure hereafter, refer to “INSTALLATION” under
“Brake Shoe Removal and Installation”.

NOTE:
Be sure to bleed brake system. (For bleeding operation,
refer to “Air Bleeding of Brake System” in Section 5.)
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Wheel Cylinder Inspection

Inspect wheel cylinder disassembled parts for wear, cracks, cor-
rosion or damage.

Brake Back Plate Removal and Installation 
(for 2WD Model)
REMOVAL

1) Remove brake drum referring to “Brake Drum Removal and
Installation (for 2WD Model)”.

2) Remove brake shoe referring to “Brake Shoe Removal and
Installation”.

3) Remove wheel cylinder referring to “Wheel Cylinder
Removal and Installation”.

4) Remove parking brake cable securing clip (1) and discon-
nect brake cable (2) from brake back plate (3).

5) Remove brake back plate (1) from rear axle.

NOTE:
Clean wheel cylinder components with brake fluid.
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INSTALLATION

1) Apply water tight sealant to mating surfaces of brake back
plate and rear axle.

“A”: Sealant 366E, 99000-31090

2) Install brake back plate and tighten back plate bolts to speci-
fied torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Apply water tight sealant where plate and cable contact, and
run parking brake cable (1) through brake back plate (2) and
secure it with clip (3).

“A”: Sealant 366E, 99000-31090

4) Install wheel cylinder, and tighten wheel cylinder bolts and
brake pipe flare nut to specified torque. Refer to “Installation”
of “Wheel Cylinder Removal and Installation” in this section.

5) Install brake shoe referring to “INSTALLATION” of “Brake
Shoe Removal and Installation” in this section.

6) Install brake drum. Refer to “INSTALLATION” of “Brake
Drum Removal and Installation (for 2WD Model)” or to
“INSTALLATION” of “Brake Drum Removal and Installation
(for 4WD Model)” in this section.

7) Fill reservoir with brake fluid and bleed brake system. For
bleeding operation, referring to “Air Bleeding of Brake Sys-
tem” in Section 5.

NOTE:
In case of vehicle equipped with ABS, do not apply seal-
ant around hole for wheel speed sensor.

F: Forward
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8) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

9) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 10 – 15 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. (For adjustment, refer to “Park-
ing Brake Inspection and Adjustment” in Section 5.)

10) Install console box cap.
11) Check to ensure that brake drum is free from dragging and

proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

12) Check each installed part for oil leakage.

Brake Back Plate Removal and Installation 
(for 4WD Model)
Refer to “Rear Axle Shaft and Wheel Bearing Removal and Instal-
lation (for 4WD Model)” in Section 3E.
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Parking Brake Cable Component Location

1. Parking brake lever assembly 4. Parking cable bracket 7. Parking brake cable bolt

2. Equalizer 5. Parking brake cable:
Apply water tight sealant 99000-31090 to plate and cable contact.

8. Parking brake lever bolt

3. Adjusting nut 6. Grommet Tightening torque
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Parking Brake Cable Removal and Installation
REMOVAL

1) Remove brake drum. Refer to “Brake Drum Removal and
Installation (for 2WD Model)” or “Brake Drum Removal and
Installation (for 4WD Model)” in this section.

2) Disconnect parking brake cable from brake shoe lever. Refer
to “Brake Shoe Removal and Installation” in this section.

3) Disconnect brake cable from brake back plate. Refer to
“Brake Back Plate Removal and Installation (for 2WD
Model)” of this section or “Rear Axle Shaft and Wheel Bear-
ing Removal and Installation (for 4WD Model)” in Section
3E.

4) Remove cable from equalizer.

INSTALLATION
Install parts in reverse order of removal procedure, noting the fol-
lowing.

1) Distinguish right side parking brake cable from left side one
with its clamp width.
Parking brake cable with narrow clamp should be installed to
right side of vehicle.

2) Apply water tight sealant where plate and cable contact, and
run parking brake cable (1) through brake back plate (2) and
secure it with clip (3).

“A”: Sealant 366E, 99000-31090

NOTE:
When it is necessary to remove both right and left park-
ing brake cables, repeat above steps 1) and 2) on right
and left wheels.

F: Forward
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3) Install brake cable spring (1) and nipple end (2) to parking
brake shoe lever (3) securely as shown in figure.

4) Install brake shoe referring to “Brake Shoe Removal and
Installation” in this section.

5) Install brake drum referring to “Brake Drum Removal and
Installation (for 2WD Model)” or “Brake Drum Removal and
Installation (for 4WD Model)” in this section.

6) For proper routing and secure clamping of parking brake
cable.

7) Install cable to equalizer.
8) Upon completion of installation, adjust cable. Refer to “Park-

ing Brake Inspection and Adjustment” in Section 5. Then
check brake drum for dragging and brake system for proper
performance. After removing vehicle from hoist, brake test
should be performed.

Parking Brake Lever Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.
2) Remove console box.
3) Block vehicle wheels and release parking brake lever.
4) Disconnect lead wire of parking brake switch at coupler.
5) Loosen parking brake cable adjusting nut (1).

6) Remove parking brake lever bolts (1) and then remove park-
ing brake lever assembly (2) with equalizer (3).

7) Remove console box bracket (4) from parking brake lever
assembly.

NOTE:
Don’t disassemble parking brake lever switch. It must be
removed and installed as a complete switch assembly.
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INSTALLATION

1) Install in reverse order of removal procedure.
Check equalizer inclined angle.

Angle “a”: within 15 degrees

Tightening torque
Parking brake lever mounting bolt 
(a): 26 N·m (2.6 kg-m, 19.0 lb-ft)

2) After all parts are installed, parking brake lever needs to be
adjusted. Refer to “Parking Brake Inspection and Adjust-
ment” in Section 5.

3) Check brake drum for dragging and brake system for proper
performance.

Required Service Materials

Material
Recommended SUZUKI product

(Part Number)
Use

Brake fluid DOT 4 or SEA J1704 • To fill master cylinder reservoir.
• To clean and apply to inner parts of caliper 

and wheel cylinder when they are disassem-
bled.

Water tight sealant SEALING COMPOUND 366E
99000-31090

• To apply to mating surfaces of brake back 
plate and rear wheel cylinder.

• To apply to contact position of parking brake 
cable and back plate.

• To apply to mating surfaces of brake back 
plate and rear axle.

Bentonite base brake
grease (Anti-squeal
agent)

––

• To coat thinly to surface on which shoe rims 
rest.

• To coat thinly between actuator and shoe 
rim, and at actuator pivot points.
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Special Tools

09913-65135 09913-75520 09926-68310 09942-15111
Bearing puller (for 2WD 
model)

Bearing installer (for 2WD 
model)

Bearing installer (for 2WD 
model)

Sliding hammer

09943-17912 09950-78230
Brake drum remover
(Front wheel hub 
remover)

Flare nut wrench 
(10 – 11 mm)

Snap-on Part 
NO. B3404B or equivalent
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
All brake fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of all parts. There is to be no welding as it may result in extensive
damage and weakening of the metal.
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General Description
Components and Parts Location
The ABS (Antilock Brake System) controls the fluid pressure applied to the Wheel cylinder of each brake from
the master cylinder so that each wheel is not locked even when hard braking is applied.
This ABS has also the following function.
While braking is applied, but before ABS control becomes effective, braking force is distributed between the
front and rear so as to prevent the rear wheels from being locked too early for better stability of the vehicle.
The main component parts of this ABS include the following parts in addition to those of the conventional brake
system.

• Wheel speed sensor which senses revolution speed of each wheel and outputs its signal.
• “ABS” warning lamp which lights to inform abnormality when system fails to operate properly.
• ABS hydraulic unit/control module assembly is incorporated ABS control module, ABS hydraulic unit (actua-

tor assembly), fail-safe relay (transistor) and pump motor relay (transistor).
– ABS control module which sends operation signal to ABS hydraulic unit to control fluid pressure applied to

each wheel cylinder based on signal from each wheel speed sensor so as to prevent wheel from locking.
– ABS hydraulic unit which operates according to signal from ABS control module to control fluid pressure

applied to wheel cylinder of each 4 wheels.
– Fail-safe relay (solenoid valve relay) which supplies power to solenoid valve in ABS hydraulic unit.
– Pump motor relay which supplies power to pump motor in ABS hydraulic unit.

• G sensor which detects vehicle deceleration speed. (For 4WD model only)

This ABS is equipped with Electronic Brake force Distribution (EBD) system that controls a fluid pressure of rear
wheels to best condition, which is the same function as that of proportioning valve, by the signal from wheel
speed sensor independently of change of load due to load capacity and so on. And if the EBD system fails to
operate properly, the brake warning lamp lights to inform abnormality.

[A]: LH steering vehicle shown 2. Wheel speed sensor 4. ABS warning lamp

1. ABS hydraulic unit/control module assembly 
(including G sensor (For 4WD model))

3. Brake light switch 5. EBD warning lamp (Brake warning lamp)

1

4 5

3

2

2

2

2
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System Schematic

1. ABS hydraulic unit/control module assembly 6. Stop lamp switch 11. Wheel speed sensor (Right-front)

2. ABS control module 7. “ABS” warning lamp 12. Wheel speed sensor (Left-front)

3. ABS hydraulic unit 8. “EBD” warning lamp (Brake warning lamp) 13. Wheel speed sensor (Right-rear)

4. Fail safe relay (transistor) 9. Lamp driver module 14. Wheel speed sensor (Left-rear)

5. Pump motor relay (transistor) 10. Data link connector 15. G sensor (For 4WD model only)
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ABS Hydraulic Unit/Control Module Assembly
ABS control module is a component of ABS hydraulic unit/control
module assembly and has the following functions.

Self-diagnosis function
ABS control module diagnoses conditions of the system compo-
nent parts (whether or not there is any abnormality) all the time
and indicates the results (warning of abnormality occurrence and
DTC) through the ABS warning lamp (1) as described below.

1) When ignition switch is turned ON, ABS warning lamp lights
for 2 seconds to check lamp circuit.

2) When no abnormality has been detected (the system is in
good condition), ABS warning lamp turns OFF after 2 sec-
onds.

3) When an abnormality in the system is detected, ABS warn-
ing lamp lights and the area where that abnormality lies is
stored in the memory of EEPROM in ABS control module.

Fail-safe function
When an abnormality occurs (an abnormal DTC is detected),
ABS control module turns OFF the fail-safe relay (transistor)
which supplies power to ABS hydraulic unit. Thus, with ABS not
operating, brakes function just like the brake system of the vehi-
cle without ABS.

1
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System Circuit

[A]: Terminal arrangement of ABS hydraulic unit/
control module assembly

9. ABS hydraulic unit/control module assembly 18. Data link connector

1. Battery 10. ABS fail-safe relay (transistor) (Solenoid valve 
relay (transistor))

19. To ECM, TCM, SDM and P/S control module 
(if equipped)

2. Main fuses 11. ABS pump motor relay (transistor) 20. Stop lamp

3. Ignition switch 12. Pump motor 21. Brake light switch

4. Circuit fuses 13. Solenoid valves 22. G sensor (For 4WD model only)

5. Combination meter 14. Right-rear wheel speed sensor 23. Brake fluid level switch

6. ABS warning lamp 15. Left-rear wheel speed sensor 24. Parking brake switch

7. Brake warning lamp 16. Right-front wheel speed sensor

8. Lamp driver module 17. Left-front wheel speed sensor
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TERMINAL CIRCUIT

E43

1 ABS fail-safe relay (transistor)
2 Left-rear wheel speed sensor (+)
3 Left rear wheel speed sensor (–)
4 “ABS” warning lamp
5 Right-front wheel speed sensor (–)
6 Right-front wheel speed sensor (+)
7 –
8 Left-front wheel speed sensor (+)
9 Left front wheel speed sensor (–)

10 Brake warning lamp
11 Right-rear wheel speed sensor (+)
12 Right-rear wheel speed sensor (–)
13 Ground
14 ABS pump motor relay (transistor)
15 –
16 Brake light switch
17 –
18 Data link connector
19 –
20 Ignition switch
21 –
22 –
23 –
24 –
25 –
26 Ground
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Diagnosis
To ensure that the trouble diagnosis is done accurately and
smoothly, observe “Precaution in Diagnosing Troubles” and fol-
low “ABS Diagnostic Flow Table”.

Precaution in Diagnosing Troubles
• If the vehicles was operated in any of the following ways,

ABS warning lamp may light momentarily but this does not
indicate anything abnormal in ABS.

– The vehicle was driven with parking brake pulled.
– The vehicle was driven with brake dragging.
– The vehicle was stuck in mud, sand, etc.
– Wheel spin occurred while driving.
– Wheel(s) was rotated while the vehicle was jacked up.

• Be sure to read “Precautions for Electrical Circuit Service” in
Section 0A before inspection and observe what is written
there.

• Be sure to use the trouble diagnosis procedure as described
in the flow table. Failure to follow the flow table may result in
incorrect diagnosis. (Some other diagnosis trouble code may
be stored by mistake in the memory of ABS control module
during inspection.)

• When disconnecting ABS hydraulic unit/control module con-
nector (1), turn down lock (2) of connector.
When connecting, set the connector on ABS hydraulic unit/
control module assembly and push the lock (2) up.

C: Turn down to disconnect

D: Turn up to connect

2

1

C
D
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ABS Diagnostic Flow Table
Refer to the following pages for the details of each step.

Step Action Yes No
1 1) Perform “Customer Complaint Analysis”.

2) Perform “Problem Symptom Confirmation”.
3) Perform “Diagnostic Trouble Code Check, Record and 

Clearance”.
Is there any malfunction DTC?

Go to Step 2. Go to Step 5.

2 1) Perform “DRIVING TEST”.
Is trouble symptom identified?

Go to Step 3. Go to Step 6.

3 1) Check DTC.
Is it malfunction DTC?

Go to Step 4. Go to Step 5.

4 1) Inspect and repair referring to applicable DTC table in this 
section.

2) Perform “FINAL CONFIRMATION TEST” after cleared 
DTC.

Does trouble recur?

Go to Step 7. End.

5 1) Inspect and repair referring to “Diagnosis” in Section 5.
2) Perform “FINAL CONFIRMATION TEST”.

Go to Step 7. End.

6 1) Check intermittent troubles referring to “Intermittent and 
Poor Connection” in Section 0A and related circuit of trou-
ble code recorded in Step 2.

2) Perform “FINAL CONFIRMATION TEST” after cleared 
DTC.

Does trouble recur?

Go to Step 7. End.

7 1) Perform “Diagnostic Trouble Code Check, Record and 
Clearance”.

Is there any malfunction DTC?

Go to Step 2. Go to Step 5.
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1) MALFUNCTION ANALYSIS
a) Customer Complaint Analysis

Record details of the problem (failure, complaint) and how it occurred as described by the customer.
For this purpose, use of such a questionnaire form as shown below will facilitate collecting information to
the point required for proper analysis and diagnosis.

CUSTOMER QUESTIONNAIRE (EXAMPLE)

b) Problem Symptom Confirmation
Check if what the customer claimed in “CUSTOMER QUESTIONNAIRE” is actually found in the vehicle
and if that symptom is found, whether it is identified as a failure. (This step should be shared with the cus-
tomer if possible.) Check warning lamps related to brake system referring to “EBD Warning Lamp (Brake
Warning Lamp) Check” and “ABS Warning Lamp Check” in this section.
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c) Diagnostic Trouble Code (DTC) Check, Record and Clearance
Perform “Diagnostic Trouble Code (DTC) Check” procedure in this section, record it and then clear it refer-
ring to “Diagnostic Trouble Code (DTC) Clearance” in this section.
If the malfunction DTC which was once displayed and then cleared cannot be detected (indicated) again
when the ignition switch is turned ON, attempt to diagnose the trouble based on the DTC recorded in this
step may mislead the diagnosis or make diagnosing difficult. Proceed to Step 2) to check control module
for proper self-diagnosis function.
If the malfunction DTC which was once displayed and then cleared can be detected (indicated) again when
ignition switch is turned ON, proceed to Step 3).

2) DRIVING TEST
Test drive the vehicle at 40 km/h for more than a minute and check if any trouble symptom (such as abnor-
mal lighting of ABS warning light) exists.
If the malfunction DTC is confirmed again at ignition switch ON, driving test as described in above is not nec-
essary. Proceed to Step 3).

3) DIAGNOSTIC TROUBLE CODE CHECK
Recheck diagnostic trouble code referring to “Diagnostic Trouble Code (DTC) Check” as shown in the fol-
lowing page.

4) DIAGNOSTIC TROUBLE CODE FLOW TABLE
According to Diagnostic flow table for the diagnostic trouble code confirmation in Step 3), locate the cause of
the trouble, namely in a sensor, switch, wire harness, connector, actuator assembly or other part and repair
or replace faulty parts.

5) “Diagnosis” IN SECTION 5
Check the parts or system suspected as a possible cause referring to “Diagnosis” in Section 5 and based on
symptoms appearing on the vehicle (symptom obtained through Steps 1)-a, 1)-b and 2) and repair or
replace faulty parts, if any).

6) CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“Intermittent and Poor Connection” in Section 0A and related circuit of trouble code recorded in Step 1)-c.

7) FINAL CONFIRMATION TEST
Confirm that the problem symptom has gone and the ABS is free from any abnormal conditions. If what has
been repaired is related to the malfunction DTC, clear the DTC once and perform test driving and confirm
that no DTC is indicated.
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ABS Warning Lamp Check

1) Turn ignition switch ON.
2) Check that ABS warning lamp (1) comes ON for about 2 sec-

onds and then goes off.
If any faulty condition is found, advance to Diagnostic Flow
Table-A, B, or C.

EBD Warning Lamp (Brake Warning Lamp) 
Check

1) Turn ignition switch ON with parking brake applied.
2) Check that EBD warning lamp (brake warning lamp) (1) is

turned ON.
3) Release parking brake with ignition switch ON and check

that EBD warning lamp (brake warning lamp) goes off.
If it doesn’t go off, go to “Table – D EBD Warning Lamp
(Brake Warning Lamp) Check – Lamp Comes “ON” Steady”
in this section.

1

NOTE:
Perform this check on a level place.

1
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Table – A ABS Warning Lamp Circuit Check – Lamp Does Not Come “ON” at 
Ignition Switch ON

CIRCUIT DESCRIPTION
Operation (ON/OFF) of ABS warning lamp is controlled by ABS control module through lamp driver module in
combination meter.
If the Antilock brake system is in good condition, ABS control module turns ABS warning lamp ON at the ignition
switch ON, keeps it ON for 2 seconds and then turns it OFF. If an abnormality in the system is detected, ABS
warning lamp is turned ON continuously by ABS control module. Also, it is turned ON continuously by lamp
driver module when the connector of ABS control module is disconnected.

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 4. Circuit fuse 8. Lamp driver module

1. Battery 5. Combination meter 9. Brake fluid level switch

2. Main fuse 6. Brake warning lamp 10. Parking brake switch

3. Ignition switch 7. ABS warning lamp 11. ABS hydraulic unit/control module assembly
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Step Action Yes No
1 1) Turn ignition switch to ON position.

Do other warning lamps come ON?
Go to Step 2. Go to Step 4.

2 1) Turn OFF ignition switch.
2) Disconnect ABS hydraulic unit/control mod-

ule connector.
3) Turn ON ignition switch.
Does ABS warning lamp light with ignition 
switch ON?

Replace ABS hydraulic unit/
control module assembly.

Go to Step 3.

3 1) Remove combination meter with ignition 
switch turned OFF.

2) Measure resistance between “RED/BLU” 
wire of combination meter connector and 
ground.

Is it infinite (∞)?

Go to Step 6. “RED/BLU” circuit 
shorted to ground.

4 Is “METER” fuse in good condition? Go to Step 5. Replace fuse and 
check for short cir-
cuit to ground.
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5 1) Remove combination meter with ignition 
switch turned OFF.

2) Check for roper connection to “BLU/ORN” 
wire of combination meter connector.

3) If OK, turn ON ignition switch and measure 
voltage at “BLU/ORN” wire of combination 
meter connector.

Is it 10 – 14 V?

Go to Step 6. “BLU/ORN” circuit 
open.

6 1) Measure resistance between “BLK” wire of 
combination meter connector and ground.

Is resistance below 5 Ω?

Replace combination meter. “BLK” circuit open 
or high resistance.

Step Action Yes No
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Table – B ABS Warning Lamp Circuit Check – Lamp Comes “ON” Steady
Refer to TABLE – A for System Circuit Diagram and Circuit Description.

INSPECTION

Step Action Yes No
1 Perform diagnostic trouble code check. Is there 

any DTC?
Go to Step 7 of “ABS 
Diagnostic Flow Table” in 
this section.

Go to Step 2.

2 1) Disconnect ABS hydraulic unit/control mod-
ule connector.

2) Check for proper connection to ABS 
hydraulic unit/control module connector at 
terminals “E43-4”, “E43-20” and “E43-13”.

3) If OK then ignition switch ON and measure 
voltage at terminal “E43-20” of connector.

Is it 10 – 14 V?

Go to Step 3. “GRN/ORN” circuit open.

3 1) With ABS hydraulic unit/control module con-
nector disconnected, turn ignition switch ON 
and light ABS warning lamp.

2) Connect terminal “E43-4” of disconnected 
connector to ground using service wire.

Does ABS warning lamp turn off?

Go to Step 4. “RED/BLU” circuit open.
If wire and connection are 
OK, replace combination
meter.

4 1) Measure resistance from connector terminal 
“E43-13 and 26” to body ground.

Is continuity indicated?

Substitute a known-good 
ABS hydraulic unit/con-
trol module assembly and 
recheck.

“BLK” circuit open.
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Table – C ABS Warning Lamp Circuit Check – The Lamp Flashes Continu-
ously While Ignition Switch is ON

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 3. Ignition switch 6. “ABS” warning lamp

1. Battery 4. Circuit fuse 7. Lamp driver module

2. Main fuse 5. Combination meter 8. ABS hydraulic unit/control module assembly

WHT/BLU BLK/YEL GRN/ORN

1

2

3 4

RED/BLU

6

5

E43-4

8

E43-20

E43-7

7

[A]

E43-20

E43-4

E43-7

Step Action Yes No
1 1) Check for proper connection to ABS control 

module at ABS hydraulic unit/control mod-
ule connector.

Is it in good condition?

Substitute a known-good 
ABS hydraulic unit/con-
trol module assembly and 
recheck.

“E43-7” terminal shorted 
to ground.
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Table – D EBD Warning Lamp (Brake Warning Lamp) Check – Lamp Comes 
“ON” Steady
CIRCUIT DESCRIPTION
EBD warning lamp (Brake warning lamp) is controlled by parking brake switch, brake fluid level switch and ABS
control module/hydraulic unit assembly through lamp driver module in combination meter. Refer to “TABLE – A”
for circuit diagram.

INSPECTION

Step Action Yes No
1 1) Make sure that:

• Parking brake is completely released.
• Brake fluid level is upper than the minimum

level.
Are the check results OK?

Go to Step 2. Release parking brake 
completely and/or replen-
ish brake fluid.

2 Does “ABS” warning lamp come on? Perform “TABLE – B ABS 
Warning Lamp Circuit 
Check – Lamp Comes 
“ON” Steady” previously 
outlined.

Go to Step 3.

3 1) Disconnect ABS hydraulic unit/control mod-
ule connector.

2) Check for proper connection to ABS 
hydraulic unit/control module connector at 
terminals “E43-10”.

3) If OK, apply chocks to wheels and select 
gear in neutral position.

4) Keep brake pedal depressed and start 
engine.
Release parking brake.

5) Connect terminal “E43-10” of disconnected 
connector to ground using service wire.

Does brake warning lamp turn off?

Substitute a known-good 
ABS hydraulic unit/con-
trol module assembly and 
recheck.

“PNK/BLU” circuit open. 
If wire and connection are 
OK, replace combination 
meter.
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Diagnostic Trouble Code (DTC) Check

1) Turn ignition switch to OFF position.
2) Connect Suzuki Scan Tool to data link connector.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch ON.
4) Read DTC according to instructions displayed on Suzuki

Scan Tool and print it or write it down. Refer to Suzuki Scan
Tool operator’s manual for further details.

5) After completing the check, turn ignition switch off and dis-
connect Suzuki Scan Tool from DLC.

Diagnostic Trouble Code (DTC) Clearance

After repair or replace malfunction part(s), clear all DTCs by per-
forming the following procedure.

1) Connect Suzuki Scan Tool to data link connector in the
same manner as when making this connection for DTC
check.

2) Turn ignition switch ON.
3) Erase DTC according to instructions displayed on scan tool.

Refer to scan tool operator’s manual for further details.
4) After completing the clearance, turn ignition switch off and

disconnect scan tool from data link connector.

NOTE:
If Suzuki Scan Tool cannot communicate ABS hydraulic
unit/control module, perform “Serial Data Link Circuit
Check” described in this section.

(A)

WARNING:
When performing a driving test, select a safe place where
there is neither any traffic nor any traffic accident possi-
bility and be very careful during testing to avoid occur-
rence of an accident.
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Diagnostic Trouble Code (DTC) Table

DTC 
(displayed on Suzuki Scan Tool)

DIAGNOSTIC ITEMS

NO DTC Normal
C1015 G sensor circuit
C1021 RF

Wheel speed sensor circuit
C1025 LF
C1031 RR
C1035 LR
C1022 RF

Wheel speed sensor circuit or sensor ring
C1026 LF
C1032 RR
C1036 LR
C1041

RF
Inlet solenoid valve circuit

C1042 Outlet solenoid valve circuit
C1045

LF
Inlet solenoid valve circuit

C1046 Outlet solenoid valve circuit
C1051

RR
Inlet solenoid valve circuit

C1052 Outlet solenoid valve circuit
C1055

LR
Inlet solenoid valve circuit

C1056 Outlet solenoid valve circuit
C1057 Power source
C1061 ABS pump motor and/or motor relay circuit
C1063 Fail-safe relay
C1071 ABS control module
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Scan Tool Data
The parameter deta in the table below are values measured with the scan tool when the vehicle is under the fol-
lowing conditions. When taking measurements for comparison by using the scan tool, be sure to check that the
vehicle is under the following conditions.

• Apply parking brake and block wheels.
• Ignition switch ON.
• Turn OFF air conditioner (if equipped).
• Apply no load to power steering (‘if equipped). (Don’t turn it)
• Turn OFF all electric loads (except ignition).
• No DTC.
• ABS is not operated. (Normal braking operation)

Scan Tool Data Definition
RF Wheel Speed, LF Wheel Speed, RR Wheel Speed and LF Wheel Speed (Km/h, MPH): Wheel speed is an
ABS control module internal parameter. It is computed by reference pulses from the Wheel Speed Sensor.
G Sensor (G): The G-Sensor converts gravity during the vehicle acceleration/deceleration into a voltage condi-
tions and controls the ABS for 4WD vehicle.
Battery Volt (V): Battery Voltage is an analog input signal read by the ABS control module.
Certain ABS control module functions will be modified if the battery voltage falls below or rises above pro-
grammed thresholds.
Pump Motor Relay (V): This parameter indicates the operational condition of the Pump Motor Relay (Transis-
tor).
Brake Switch (ON, OFF): This switch signal informs the ABS control module whether the brake is active or not.

Scan Tool Data Standards Condition
RF WHEEL SPEED 0 km/h, 0 MPH Vehicle stop
LF WHEEL SPEED 0 km/h, 0 MPH Vehicle stop
RR WHEEL SPEED 0 km/h, 0 MPH Vehicle stop
LR WHEEL SPEED 0 km/h, 0 MPH Vehicle stop
G SENSOR 0G (4WD) Place vehicle on the level

–2.5 G (2WD)
BATTERY VOLT 10 – 17 V –
PUMP MOTOR RELAY 0 V –
BRAKE SWITCH ON Brake pedal depressed

OFF Brake pedal released
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Serial Data Link Circuit Check

INSPECTION

1. Battery 4. Circuit fuse 7. Lamp driver module 10. ABS hydraulic unit/control module assembly

2. Main fuse 5. Combination meter 8. Data link connector (DLC)

3. Ignition switch 6. “ABS” warning lamp 9. To ECM, TCM, P/S control module and SDM

WHT/BLU BLK/YEL GRN/ORN

1

2

3 4

10

E43-20

E43-1

E43-14

[A]

E43-14E43-1

E43-20

E43-18
E43-4

WHT/BLU

RED/BLU

6

E43-4

7

5

E43-18BLU9

8

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnostic 

Flow Table” in this sec-
tion.

2 1) Make sure that Suzuki Scan Tool is free 
from malfunction and correct PC card.

2) Turn ignition switch to OFF position.
3) Check proper connection of Suzuki Scan 

Tool to DLC.
Is connection in good condition?

Go to Step 3. Properly connect Suzuki 
Scan Tool to DLC.

3 1) Check if communication is possible by try-
ing communication with other controller 
(ECM, TCM, P/S control module or SDM).

Is it possible to communicate with other control-
ler?

Go to Step 4. Repair open in common 
section of serial data cir-
cuit (“BLU” wire circuit) 
used by all controllers or 
short to ground or power 
circuit which has occurred 
somewhere in serial data 
circuit (“BLU” wire circuit).

4 1) With ignition switch OFF position, disconnect 
ABS hydraulic unit/control module connector 
from ABS hydraulic unit/control module.

2) Check proper connection at “E43-18” (“BLU” 
wire) terminal for serial data circuit.

3) If OK, then check resistance between “E43-
18” (“BLU” wire) terminal and “W/R” wire ter-
minal for serial data circuit in DLC.

Is resistance 1 Ω or less?

Substitute a known-good 
ABS hydraulic unit/con-
trol module and recheck.

Repair high resistance or 
open in “BLU” wire circuit 
for ANTI LOCK BRAKE 
system.
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DTC C1015 – G Sensor Circuit
DESCRIPTION
If the signal voltage of G sensor while at a stop does not vary from that while running, this DTC is set.
Therefore, this DTC may be set when a vehicle is lifted up and its wheel(s) is turned. In such case, clear the
DTC and check again.

INSPECTION
1) Ignition switch OFF.
2) Check for proper connection from harness to control module.
3) If OK, substitute an ABS hydraulic unit/control module assembly with correct part number.
4) Recheck system.

[A]: Fig. for Step 4

1. DLC

2. “BLU” wire terminalE43-18 1

2

[A]
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DTC C1021, DTC C1022 – Right-Front Wheel Speed Sensor Circuit or Sensor 
Ring
DTC C1025, DTC C1026 – Left-Front Wheel Speed Sensor Circuit or Sensor 
Ring
DTC C1031, DTC C1032 – Right-Rear Wheel Speed Sensor Circuit or Sensor 
Ring
DTC C1035, DTC C1036 – Left-Rear Wheel Speed Sensor Circuit or Sensor 
Ring

DESCRIPTION
The ABS control module monitors the voltage at the terminal of each sensor while the ignition switch is ON.
When the voltage is not within the specified range, an applicable DTC will be set. Also, when no sensor signal is
inputted at starting or while running, an applicable DTC will be set.

[A]: ABS hydraulic unit/control module connector E43 3. Right-rear wheel speed sensor 6. Left-front wheel speed sensor

1. Ignition switch 4. Left-rear wheel speed sensor 7. ABS hydraulic unit/control module assembly

2. Circuit fuse 5. Right-front wheel speed sensor

BLK/YEL GRN/ORN

1 2 7
E43-20

[A]

E43-2
E43-3

E43-6
E43-5

E43-20
E43-8
E43-9

E43-11
E43-12

5V

YEL
BRN

YEL
BRN

3
E43-11

E43-12

5V

LT GRN/BLK
LT GRN

LT GRN/BLK
LT GRN

4
E43-3

E43-2

5V

WHT
WHT/BLK

5
E43-5
E43-6

5V

RED
RED/BLK

6
E43-8
E43-9

NOTE:
When the vehicle was operated in any of the following ways, one of these DTCs may be set even when
the sensor is in good condition. If such possibility is suspected, repair the trouble (dragging of brake,
etc.) of the vehicle, clear DTC once and then after performing the driving test as described in Step 2 of
“ABS Diagnosis Flow Table”, check whether or not any abnormality exists.
• The vehicle was driven with parking brake pulled.
• The vehicle was driven with brake dragging.
• Wheel spin occurred while driving.
• Wheel(s) was turned while the vehicle was jacked up.
• The vehicle was stuck.
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INSPECTION

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnos-

tic Flow Table” in this 
section.

2 1) Disconnect applicable ABS wheel speed sensor cou-
pler with ignition switch OFF.

2) Measure resistance between terminals of ABS wheel 
speed sensor. Refer to “Front Wheel Speed Sensor 
Inspection” and/or “Rear Wheel Speed Sensor Inspec-
tion” in this section.

Is measured resistance value as specified?

Go to Step 3. Replace ABS wheel 
speed sensor 
assembly.

3 1) Turn ignition switch OFF.
2) Disconnect ABS hydraulic unit/control module connec-

tor.
3) Check for proper connection to ABS control module at 

each sensor terminal.
4) If OK, then turn ignition switch ON and measure voltage 

between sensor terminal of module connector and body 
ground.

Is it 0V?

Go to Step 4. ABS wheel speed 
sensor circuit 
shorted to power.

4 1) Turn ignition switch OFF.
2) Connect ABS wheel speed sensor coupler.
3) Measure resistance between the following points.
• Both ABS hydraulic unit/control module connector ter-

minals of the corresponding sensor.
This check result should be the same as above Step 1.

• Either terminal of wheel speed sensor coupler and body
ground.
This check result should be no continuity.

Are both check results OK?

Go to Step 5. Circuit open or 
shorted to ground.

5 1) Remove applicable ABS wheel speed sensor.
2) Check sensor for damage or foreign material attached.
Is it in good condition?

Go to Step 6. Clean, repair or 
replace.

6 Check front and/or rear sensor ring for the following 
(remove rear drum as necessary):

• Rotor serration (teeth) neither missing nor damaged.
• No foreign material being attached.
• Rotor not being eccentric.
• Wheel bearing free from excessive play.

Are they in good condition?

Go to Step 7. Clean, repair or 
replace.

7 1) Install ABS wheel speed sensor to knuckle.
2) Tighten sensor bolt to specified torque and check that 

there is no clearance between sensor and knuckle.
Is it OK?

Go to Step 8. Replace ABS wheel 
speed sensor.

8 Refer to “Reference” of “Front Wheel Speed Sensor On-
Vehicle Inspection” and/or “Reference” of “Rear Wheel 
Speed Sensor On-Vehicle Inspection” in this section, check 
output voltage or waveform.
Is specified voltage and/or waveform obtained?

Substitute a 
known-good ABS 
hydraulic unit/con-
trol module assem-
bly and recheck.

Replace sensor and 
recheck.
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DTC C1041 – Right-Front Inlet Solenoid Circuit
DTC C1045 – Left-Front Inlet Solenoid Circuit
DTC C1051 – Right-Rear Inlet Solenoid Circuit
DTC C1055 – Left-Rear Inlet Solenoid Circuit
DTC C1042 – Right-Front Outlet Solenoid Circuit
DTC C1046 – Left-Front Outlet Solenoid Circuit
DTC C1052 – Right-Rear Outlet Solenoid Circuit
DTC C1056 – Left-Rear Outlet Solenoid Circuit

DESCRIPTION
The ABS control module monitors the output from the valve.
When the output of each valve exceeds the specified value compared with the signal sent from ABS control
module, this DTC is set.

INSPECTION

[A]: ABS hydraulic unit/control module assembly connector E43 2. Main fuse 4. Solenoid valve

1. Battery 3. ABS power control module 5. ABS hydraulic unit/control module assembly

4

5

E43-1

1

2

3

WHT/BLU

[A]

E43-1

E43-13 E43-26

BLK E43-26

BLK E43-13

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS 

Diagnostic Flow 
Table” in this 
section.

2 1) Check solenoid operation referring to item “ABS 
Hydraulic Unit Operation Check” in this section.

Is it in good condition?

Check terminal “E43-1” con-
nection. If connection is OK, 
substitute a known-good ABS 
hydraulic unit/control module 
assembly and recheck.

Go to Step 3.
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3 1) Turn ignition switch to OFF position.
2) Disconnect ABS hydraulic unit/control module 

connector.
3) Check for proper connection to ABS hydraulic 

unit/control module connector at terminal “E43-1”.
4) If OK, then measure voltage between terminal 

“E43-1” of module connector and “E43-13 and 
26”.

Is it 10 – 14 V?

Substitute a known-good 
ABS hydraulic unit/control 
module assembly and 
recheck.

“WHT/BLU” or 
“BLK” circuit 
open.

Step Action Yes No
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DTC C1057 – Power Source Circuit

DESCRIPTION
The ABS control module monitors the power source voltage at terminal “E43-20”. When the power source volt-
age becomes extremely high or low, this DTC will be set. As soon as the voltage rises or lowers to the specified
level, the set DTC will be cleared.

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 2. Main fuse 4. Circuit fuse

1. Battery 3. Ignition switch 5. ABS hydraulic unit/control module assembly

[A]

E43-20

E43-13 E43-26
BLK

BLK

E43-26

E43-13

WHT/BLU BLK/YEL

12V

5VGRN/ORN

1

2

3

E43-20

4 5

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnostic 

Flow Table” in this sec-
tion.

2 1) Connect a voltmeter between battery posi-
tive (+) terminal and body ground.

2) Start the engine and measure the maximum 
voltage when racing the engine.

Is it over 18 V?

Check charging system 
referring to “Overcharged 
battery” in Section 6H.

Go to Step 3.

3 1) Disconnect ABS hydraulic unit/control mod-
ule connector.

2) Keep the engine idling, measure the voltage 
between terminal “E43-20” of ABS control 
module and body ground.

Is it always under 9 V?

Check charging system 
referring to “Under-
charged battery” in Sec-
tion 6H.
Imperfect short between 
wire “GRN/ORN” and 
ground.

Poor connection of termi-
nal “E43-20” or “E43-13 
and 26” of the ABS con-
trol module.
If the above are in good 
condition, substitute a 
known-good ABS hydrau-
lic unit/control module and 
recheck.
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DTC C1061 – ABS Pump Motor Circuit

DESCRIPTION
The ABS control module monitors the voltage at monitor terminal of pump motor circuit constantly with the igni-
tion switch turned ON. It sets this DTC when the voltage at the monitor terminal does not become high/low
according to ON/OFF commands to the motor relay (transistor) of the module (does not follow these com-
mands).

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 2. Main fuse 4. ABS pump motor

1. Battery 3. Pump motor relay (transistor) 5. ABS hydraulic unit/control module assembly

M

4
3

5
E43-14

1

2
WHT/BLU

BLK

BLK

E43-13

E43-26

[A]

E43-14

E43-13 E43-26

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnostic 

Flow Table” in this sec-
tion.

2 1) Check pump motor referring to “ABS 
Hydraulic Unit Operation Check” in this sec-
tion.

Is it in good condition?

Check terminals “E43-14” 
and “E43-13 and 26” con-
nection. If connections 
OK, substitute a known-
good ABS hydraulic unit/
control module assembly 
and recheck.

Go to Step 3.

3 1) Turn Ignition switch to OFF position.
2) Disconnect ABS hydraulic unit/control mod-

ule connector.
3) Check for proper connection to ABS 

hydraulic unit/control module connector at 
terminal “E43-14”.

4) If OK, then measure voltage between termi-
nal “E43-14” of module connector and body 
ground.

Is it 10 – 14 V?

Go to Step 4. “WHT/BLU” circuit open.

4 Measure resistance between terminal “E43-13 
and 26” of ABS hydraulic unit/control module 
connector and body ground.
Is it infinite (∞)?

“BLK” circuit open. Substitute a known-good 
ABS hydraulic unit/con-
trol module assembly and 
recheck.
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DTC C1063 – ABS Fail-Safe Relay Circuit

DESCRIPTION
ABS control module monitors the voltage at the terminal of solenoid circuit constantly with ignition switch turned
ON. Also, immediately after ignition switch is turned ON, perform initial check as follows.
Switch fail-safe relay (transistor) in the order of OFF → ON and check if voltage changes to Low → High. If any-
thing faulty is found in the initial check and when the voltage is low with ignition switch turned ON, this DTC will
be set.

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 2. Main fuse 4. Circuit fuse 6. ABS hydraulic unit/control module assembly

1. Battery 3. Ignition switch 5. Fail safe relay (transistor) 7. To solenoid valve

E43-1

1

2

WHT/BLU

WHT/GRN BLK/BLU GRN/ORN

3

E43-20

4
12V

5V

[A]

E43-20

E43-1

5
7

6

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnostic 

Flow Table” in this sec-
tion.

2 Check battery voltage. Is it about 11 V or 
higher?

Go to Step 3. Check charging system 
referring to “Under-
charged battery” in Sec-
tion 6H.

3 Check ABS main fuse and connection.
Is it in good condition?

Go to Step 4. Repair and/or replace 
fuse.

4 1) Turn ignition switch to OFF position.
2) Disconnect ABS hydraulic unit/control mod-

ule connector.
3) Check proper connection to ABS hydraulic 

unit/control module at terminal “E43-1”.
4) If OK, then measure voltage between con-

nector terminal “E43-1” and body ground.
Is it 10 – 14 V?

Substitute a known-good 
ABS hydraulic unit/con-
trol module assembly and 
recheck.

“WHT/BLU” circuit open 
or short to ground.
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DTC C1071 – ABS Control Module

DESCRIPTION
This DTC will be set when an internal malfunction is detected in the ABS control module.

INSPECTION

[A]: ABS hydraulic unit/control module connector E43 2. Main fuse 4. ABS hydraulic unit/control module assembly

1. Battery 3. ABS power control module

M

12
E43-14

1

2

WHT/BLU

BLK E43-26

BLK E43-13

[A]

E43-14

E43-13

E43-1

E43-26

E43-1

3

4

Step Action Yes No
1 Was “ABS Diagnostic Flow Table” performed? Go to Step 2. Go to “ABS Diagnostic 

Flow Table” in this sec-
tion.

2 Clear all DTCs and check DTC.
Is it DTC C1071?

Go to Step 3. Could be a temporary 
malfunction of the ABS 
control module.

3 1) Check proper connection of ABS hydraulic 
unit/control module connector.

2) If OK, disconnect ABS hydraulic unit/control 
module connector and check the followings.

• Voltage “E43-14” terminal: 10 – 14 V
• Resistance between “E43-13 and 26” and

body ground: Continuity
Are the check result as specified above?

Replace ABS hydraulic 
unit/control module 
assembly.

Repair and recheck.
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On-Vehicle Service
Precautions
When connector is connected to ABS hydraulic unit/control mod-
ule assembly, do not disconnect connectors of sensors with igni-
tion switch ON. Then DTC will be set in ABS control module.

ABS Hydraulic Unit Operation Check
1) Check that basic brake system other than ABS is in good

condition.
2) Check that battery voltage is 11 V or higher.
3) Lift up vehicle.
4) Set transmission to neutral and release parking brake.
5) Turn each wheel gradually by hand to check if brake drag-

ging occurs. If it does, correct.

6) Connect Suzuki Scan Tool to data link connector (DLC) (1)
with ignition switch OFF.

Special tool
(A): Suzuki Scan Tool

7) Turn ignition switch to ON position and select menu to
“HYDRAULIC CONTROL TEST” under “miscellaneous test”
(“MISC. TEST”) mode of Suzuki Scan Tool.

8) Perform the following checks with help of another person.
Brake pedal (1) should be depressed and then select testing
wheel by Suzuki Scan Tool and the wheel (2) should be
turned by another person’s hand. At this time, check that:

• Operation sound of solenoid is heard and the wheel turns
only about 0.5 sec. (Brake force is depressurized).

• Operation sound of pump motor is heard and pulsation is felt
at brake pedal.

9) Check for all 4-wheels condition respectively. If a faulty con-
dition is found, replace hydraulic unit/control module assem-
bly.

10) After completing the check, turn ignition switch to OFF posi-
tion and disconnect Suzuki Scan Tool from DLC.

(A)

1
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ABS Hydraulic Unit/Control Module Assembly Components

ABS Hydraulic Unit Control Module Inspec-
tion
Check hydraulic unit for fluid leakage.
If any, repair or replace.

ABS Hydraulic Unit/Control Module Removal 
and Installation
Removal

1) Disconnect negative cable from battery.
2) Disconnect ABS hydraulic unit/control module assembly

connector (1) by turning down lock (2).

CAUTION:
Never disassemble ABS hydraulic unit/control module assembly, loosen blind plug or remove motor.
Performing any of these prohibited services will affect original performance of ABS hydraulic unit/
control module assembly.

1. Brake pipe 3. Bracket

2. ABS hydraulic unit/control module assembly 4. Connector

3

2

1

4

1

26 N·m (2.6 kg-m)

9 N·m (0.9 kg-m)

16 N·m (1.6 kg-m)

16 N·m (1.6 kg-m)

9 N·m (0.9 kg-m)

2

1
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3) Using special tool, loosen flare nuts (1) and disconnect
brake pipes (2) from ABS hydraulic unit/control module
assembly (3).

Special tool
: 09950-78220

4) Remove one screw and disconnect take out ABS hydraulic
unit/control module assembly (1) from bracket using screw-
driver (2).

Installation

1) Install hydraulic unit by reversing removal procedure.

Tightening torque
(a): 16 N·m (1.6 kg-m, 11.5 lb-ft)
(b): 9 N·m (0.9 kg-m, 6.5 lb-ft)
(c): 9 N·m (0.9 kg-m, 6.5 lb-ft)
(d): 26 N·m (2.6 kg-m, 18.0 lb-ft)

2) Bleed air from brake system referring to “Air Bleeding of
Brake System” in Section 5.

3) Check each installed part for fluid leakage and perform “ABS
Hydraulic Unit Operation Check” in this section.

NOTE:
Put bleeder plug cap onto pipe to prevent fluid from spill-
ing. Do not allow brake fluid to get on painted surfaces.

1

2

1

3

CAUTION:
• Do not give an impact to hydraulic unit.
• Use care not to allow dust to enter hydraulic unit.
• Do not place hydraulic unit on its side or upside down.

Handling it in inappropriate way will affect its original
performance.

NOTE:
For new ABS hydraulic unit/control module assembly, if
“ABS Hydraulic Unit Operation Check” procedure has
not been performed, “ABS” warning lamp may flash
when ignition switch is turned ON position.

(c)

(d)

(d)(b)

(a)

(a)
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Front Wheel Speed Sensor Components

Front Wheel Speed Sensor On-Vehicle 
Inspection
Output Voltage Inspection

1) Turn ignition switch OFF.
2) Hoist vehicle a little.
3) Disconnect wheel speed sensor connector.
4) Disconnect wheel speed sensor grommet from vehicle body.

5) Connect voltmeter between connector (1) terminals.
6) While turning wheel by hand at a speed of approximately 1

full rotation to 1 1/3 rotation per second, check AC voltage of
sensor.

Output AC voltage at 1 to 1 1/3 rotation per second
: 100 mV or more

7) If measured voltage is not as specified, check sensor, rotor
and their installation conditions.

1. Left front wheel speed sensor 3. Grommet 5. Sensor ring

2. Clamp bolt 4. Connector
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Reference

When using oscilloscope for this check, check if peak-to-peak
voltage (1) meets specification and waveform is complete.

Peak-to-peak voltage at 1 to 1 1/3 rotation per second
: 280 mV or more at 43 – 57 Hz

Front Wheel Speed Sensor Removal and 
Installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect front wheel speed sensor coupler (1).
3) Hoist vehicle and remove wheel.
4) Remove harness clamp bolts (2) and grommet (3).
5) Remove front wheel speed sensor (4) from knuckle.

CAUTION:
• Do not pull wire harness when removing front wheel

speed sensor.
• Do not cause damage to surface of front wheel speed

sensor and do not allow dust, etc. to enter its installa-
tion hole.
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Installation

1) Check that no foreign material is attached to sensor (1) and
sensor ring (2).

2) Install it by reversing removal procedure.

Tightening torque
Front wheel speed sensor bolt 
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

3) Check that there is no clearance between sensor and
knuckle.

Front Wheel Speed Sensor Inspection
• Check sensor for damage.

• Check sensor for resistance and continuity.

Between both terminals (1) sensor
: 1.2 – 1.6 kΩ at 20°C (68°F)

Between sensor terminal and sensor body (2) 
: No continuity

• If the check result is not as specified and any malfunction is
found, replace.

Front Wheel Speed Sensor Ring Removal and 
Installation

For removal and installation of wheel side joint assembly of drive
shaft, refer to “Front Drive Shaft Assembly Removal and Installa-
tion” in Section 4A.

CAUTION:
Do not pull or twist wire harness more than necessary
when installing front wheel speed sensor.

NOTE:
The front wheel sensor ring can not be removed or
replaced alone. If front wheel sensor ring needs to be
replaced, replace it as a wheel side joint assembly of
drive shaft.
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Front Wheel Speed Sensor Ring Inspection
• Check ring for being missing, damaged or deformed.
• Turn drive shaft and check if ring rotation is free from eccen-

tricity and looseness.
• Check that no foreign material is attached.

If any faulty is found, repair or replace. Refer to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

Rear Wheel Speed Sensor Components

[A]: For 2WD 1. Left rear wheel sensor  3. Sensor ring 5. Right rear wheel sensor 7. Forward

[B]: For 4WD 2. Trailing arm 4. Sensor coupler 6. Rear axle housing 8. Vehicle inside
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Rear Wheel Speed Sensor On-Vehicle Inspec-
tion
Output Voltage Inspection

1) Turn ignition switch OFF.
2) Remove rear seat referring to Section 9.
3) Turn over floor carpet.
4) Hoist vehicle.
5) Disconnect connector of wheel speed sensor.

6) Connect voltmeter between connector (1) terminals.
7) While turning wheel at a speed of approximately 1 rotation to

1 1/3 rotation per second, check AC voltage of sensor.

Output AC voltage at 1 to 1 1/3 rotation per second 
100 mV or more

8) If measured voltage is not as specified, check sensor, rotor
and their installation conditions.

Reference

When using oscilloscope for this check, check if peak-to-peak
voltage (1) meets specification and waveform is complete.

Peak-to-peak voltage at 1 to 1 1/3 rotation per second
280 mV or more at 43 – 57 Hz
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Rear Wheel Speed Sensor Removal and 
Installation
Removal

1) Disconnect negative cable from battery.
2) Hoist vehicle.

3) Disconnect rear wheel speed sensor coupler (1).
4) Detach ABS wheel sensor wire harness (2) from suspension

frame (3).
Do not detach clip of rear wheel speed sensor connector
from vehicle body unless replacement is necessary.

5) Remove rear wheel speed sensor (4) from rear axle housing.

Installation

1) Check that no foreign material is attached to sensor (1) and
ring.

2) Reverse removal procedure for installation noting the follow-
ing.

• There is another bolt hole (2) that is fit for wheel speed sen-
sor bolt by proper bolt hole (3).
Be sure to install wheel speed sensor and its bolt at the cor-
rect (upper) position as shown in figure.

Tightening torque
(a): 11 N·m (1.1 kg-m, 8.0 lb-ft)
(b): 2.5 N·m (0.25 kg-m, 1.8 lb-ft)

3) Check that there is no clearance between sensor and rear
axle shaft.

CAUTION:
• Do not pull wire harness when removing rear wheel

speed sensor.
• Do not cause damage to surface of rear wheel speed

sensor and do not allow dust, etc. to enter its installa-
tion hole.

CAUTION:
Do not pull or twist wire harness more than necessary
when installing rear wheel speed sensor.
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Rear Wheel Speed Sensor Inspection
• Check sensor for damage.

• Check sensor for resistance and continuity.

Between both terminals of sensor 
2WD vehicle: 0.9 – 1.3 kΩ at 20°C (68°F)
4WD vehicle: 1.2 – 1.6 kΩ at 20°C (68°F)

Between sensor terminal and sensor body
: No continuity

• If the check result is not as specified and any malfunction is
found, replace.

Rear Wheel Speed Sensor Ring (For 2WD 
Vehicle) Removal and Installation
For removal, inspection and installation of rear wheel sensor ring,
refer to “Brake Drum Removal and Installation (for 2WD Model)”
in Section 5C.

Rear Wheel Speed Sensor Ring (For 2WD 
Vehicle) Inspection
For inspection of rear wheel speed sensor ring, refer to “Drum
Brake Component Parts Inspection” in Section 5C.

Rear Wheel Speed Sensor Ring (For 4WD 
Vehicle) Removal and Installation

For removal and installation of retainer ring of rear axle shaft,
refer to “Rear Axle Shaft and Wheel Bearing Removal and Instal-
lation (for 4WD Model)” in Section 3E.

Rear Wheel Speed Sensor Ring (For 4WD 
Vehicle) Inspection

• Check rotor serration (teeth) for being missing damaged or
deformed.

• Turn wheel and check if rotor rotation is free from eccentric-
ity and looseness.

• Check that no foreign material is attached.
• If any faulty is found, repair or replace.

NOTE:
The rear wheel speed sensor ring can not be removed or
replaced alone. If rear wheel speed sensor ring needs to
be replaced, replace it as a retainer ring of rear axle shaft.
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Special Tool

09950-78220
Flare nut wrench (10 mm) Tech 2 kit (Suzuki Scan 

Tool) See NOTE below.

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable,
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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General Information
Statement on Cleanliness and Care

An automobile engine is a combination of many machined,
honed, polished and lapped surfaces with tolerances that are
measured in the thousands of an millimeter (ten thousands of an
inch).
Accordingly, when any internal engine parts are serviced, care
and cleanliness are important.
Throughout this section, it should be understood that proper
cleaning and protection of machined surfaces and friction areas is
part of the repair procedure. This is considered standard shop
practice even if not specifically stated.

• A liberal coating of engine oil should be applied to friction
areas during assembly to protect and lubricate the surfaces
on initial operation.

• Whenever valve train components, pistons, piston rings,
connecting rods, rod bearings, and crankshaft journal bear-
ings are removed for service, they should be retained in
order.
At the time of installation, they should be installed in the
same locations and with the same mating surfaces as when
removed.

• Battery cables should be disconnected before any major
work is performed on the engine.
Failure to disconnect cables may result in damage to wire
harness or other electrical parts.

• Throughout this manual, the four cylinders of the engine are
identified by numbers; No.1 (1), No.2 (2), No.3 (3) and No.4
(4) counted from crankshaft pulley side to flywheel side.

1 2 3 4
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Precaution
Precaution on engine service
THE FOLLOWING INFORMATION ON ENGINE SERVICE
SHOULD BE NOTED CAREFULLY, AS IT IS IMPORTANT IN
PREVENTING DAMAGE, AND IN CONTRIBUTING TO RELI-
ABLE ENGINE PERFORMANCE.

• When raising or supporting engine for any reason, do not
use a jack under oil pan. Due to small clearance between oil
pan and oil pump strainer, jacking against oil pan may cause
it to be bent against strainer resulting in damaged oil pick-up
unit.

• It should be kept in mind, while working on engine, that 12-
volt electrical system is capable of violent and damaging
short circuits.
When performing any work where electrical terminals can be
grounded, ground cable of the battery should be discon-
nected at battery.

• Any time the air cleaner, throttle body or intake manifold is
removed, the intake opening should be covered. This will
protect against accidental entrance of foreign material which
could follow intake passage into cylinder and cause exten-
sive damage when engine is started.

Precaution on fuel system service
• Work must be done with no smoking, in a well-ventilated

area and away from any open flames.
• As fuel feed line (between fuel pump and fuel pressure regu-

lator) is still under high fuel pressure even after engine was
stopped, loosening or disconnecting fuel feed line directly
may cause dangerous spout of fuel to occur where loosened
or disconnected.
Before loosening or disconnecting fuel feed line, make sure
to release fuel pressure according to “Fuel Pressure Relief
Procedure”. A small amount of fuel may be released after
the fuel line is disconnected. In order to reduce the chance of
personal injury, cover the fitting to be disconnected with a
shop cloth. Put that cloth in an approved container when dis-
connection is completed.

• Never run engine with fuel pump relay disconnected when
engine and exhaust system are hot.
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• Fuel or fuel vapor hose connection varies with each type of
pipe. When reconnecting fuel or fuel vapor hose, be sure to
connect and clamp each hose correctly referring to the figure
Hose Connection.
After connecting, make sure that it has no twist or kink.

• When installing injector, fuel feed pipe or lubricate its O-ring
with gasoline.

Fuel pressure relief procedure

After making sure that engine is cold, release fuel pressure as fol-
lows.

1) Place transmission gear shift lever in “Neutral” (Shift selector
lever to “P” range for A/T model), set parking brake, and
block drive wheels.

2) Remove relay/fuse box cover.

[A]: With short pipe, fit hose as far as it reaches pipe joint as shown.

[B]: With following type pipe, fit hose as far as its peripheral projection as shown.

[C]: With bent pipe, fit hose as its bent part as shown or till pipe is about 20 to 30 mm (0.79 
– 1.18 in.) into the hose.

[D]: With straight pipe, fit hose till pipe is, about 20 to 30 mm (0.79 – 1.18 in.) into the hose.

1. Hose

2. Pipe

3. Clamp

4. Clamp securely at a position 3 to 7 mm (0.12 – 0.27 in.) from hose end.

5. 20 to 30 mm (0.79 – 1.18 in.)

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

NOTE:
If any service shown below is performed, ECM may
detect DTC(s). Therefore, clear DTC(s) by referring to
“Diagnostic Trouble Code (DTC) Clearance” in this sec-
tion in case that DTC(s) is detected after all services are
done.
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3) Disconnect fuel pump relay (1) from relay/fuse box (2).
4) Remove fuel filter cap to release fuel vapor pressure in fuel

tank and then reinstall it.
5) Start engine and run it till it stops for lack of fuel. Repeat

cranking engine 2-3 times for about 3 seconds each time to
dissipate fuel pressure in lines. Fuel connections are now
safe for servicing.

6) Upon completion of servicing, connect fuel pump relay (1) to
relay/fuse box (2) and install relay/fuse box cover.

Fuel leakage check procedure
After performing any service on fuel system, check to make sure
that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel pump)
and then turn it OFF.
Repeat this (ON and OFF) 3 or 4 times and apply fuel pres-
sure to fuel line (till fuel pressure is felt by hand placed on
fuel feed hose).

2) In this state, check to see that there are no fuel leakages
from any part of fuel system.

21
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Diagnosis
Engine Diagnosis General Description
This vehicle is equipped with an engine and emission control system which are under control of ECM.
The engine and emission control system in this vehicle are controlled by ECM. ECM has an On-Board Diagnos-
tic system which detects a malfunction in this system and abnormality of those parts that influence the engine
exhaust emission. When diagnosing engine troubles, be sure to have full understanding of the outline of “On-
Board Diagnostic System” and each item in “Precaution in Diagnosing Trouble” and execute diagnosis accord-
ing to “Engine and Emission Control System Check”.
There is a close relationship between the engine mechanical, engine cooling system, ignition system, exhaust
system, etc. and the engine and emission control system in their structure and operation. In case of an engine
trouble, even when the malfunction indicator lamp (MIL) doesn’t turn ON, it should be diagnosed according to
this flow.

On-Board Diagnostic System Description
ECM in this vehicle has following functions.

• When the ignition switch is turned ON with the engine at a
stop, malfunction indicator lamp (MIL) (1) turns ON to check
the circuit of the malfunction indicator lamp (1).

• When ECM detects a malfunction which gives an adverse
effect to vehicle emission while the engine is running, it
makes the malfunction indicator lamp (1) in the meter cluster
of the instrument panel turn ON or flash (flashing only when
detecting a misfire which can cause damage to the catalyst)
and stores the malfunction area in its memory.
(If it detects that continuously 3 driving cycles are normal
after detecting a malfunction, however, it makes MIL (1) turn
OFF although DTC stored in its memory will remain.)

• As a condition for detecting a malfunction in some areas in
the system being monitored by ECM and turning ON the
malfunction indicator lamp (1) due to that malfunction, 2 driv-
ing cycle detection logic is adopted to prevent erroneous
detection.

• When a malfunction is detected, engine and driving condi-
tions then are stored in ECM memory as freeze frame data.
(For the details, refer to description on FREEZE FRAME
DATA.)

• It is possible to communicate by using not only Suzuki Scan
Tool (2) but also OBD generic scan tool. (Diagnostic infor-
mation can be accessed by using a scan tool.)

WARM-UP CYCLE
A warm-up cycle means sufficient vehicle operation such that the
coolant temperature has risen by at least 22°C (40°F) from
engine starting and reaches a minimum temperature of 70°C
(160°F).

3. Data link connector (DLC)

2

3

1
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DRIVING CYCLE
A “Driving Cycle” consists of engine startup and engine shutoff.

2 DRIVING CYCLE DETECTION LOGIC
The malfunction detected in the first driving cycle is stored in
ECM memory (in the form of pending DTC) but the malfunction
indicator lamp does not light at this time. It lights up at the second
detection of same malfunction also in the next driving cycle.

PENDING DTC
Pending DTC means a DTC detected and stored temporarily at 1
driving cycle of the DTC which is detected in the 2 driving cycle
detection logic.

FREEZE FRAME DATA

ECM stores the engine and driving conditions (in the form of data
as shown in the figure) at the moment of the detection of a mal-
function in its memory. This data is called “Freeze frame data”.
Therefore, it is possible to know engine and driving conditions
(e.g., whether the engine was warm or not, where the vehicle was
running or stopped, where air/fuel mixture was lean or rich) when
a malfunction was detected by checking the freeze frame data.
Also, ECM has a function to store each freeze frame data for
three different malfunctions in the order as the malfunction is
detected. Utilizing this function, it is possible to know the order of
malfunctions that have been detected. Its use is helpful when
rechecking or diagnosing a trouble.

PRIORITY OF FREEZE FRAME DATA:
ECM has 4 frames where the freeze frame data can be stored.
The first frame stores the freeze frame data of the malfunction
which was detected first. However, the freeze frame data stored
in this frame is updated according to the priority described below.
(If malfunction as described in the upper square “1” below is
detected while the freeze frame data in the lower square “2” has
been stored, the freeze frame data “2” will be updated by the
freeze frame data “1”.)

[A]: An Example of Freeze Frame Data

[B]: 1st, 2nd or 3rd in parentheses here represents which position in the order the malfunc-
tion is detected.

PRIORITY FREEZE FRAME DATA IN FRAME 1
1 Freeze frame data at initial detection of malfunc-

tion among misfire detected (P0300-P0304), fuel 
system too lean (P0171) and fuel system too rich 
(P0172)

2 Freeze frame data when a malfunction other than 
those in “1” above is detected

1.  TROUBLE CODE

2.  COOLANT TEMP.

3.  ENGINE SPEED

4.  SHORT FT B1

5.  SHORT FT B2

6.  LONG FT B1

7.  LONG FT B2

8.  CALC LOAD

9.  FUEL SYSTEM B1

10.  FUEL SYSTEM B2

11.  MAP

12.  VEHICLE SPEED

P0102

80 ˚C

750 RPM

– 0.8 %

– 0.1 %

– 1.3 %

– 1.5 %

20.5 %

CLOSED

CLOSED

30.6 kPa

0 km/h

(1st)

[A]

[B]
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In the 2nd through the 4th frames, the freeze frame data of each
malfunction is stored in the order as the malfunction is detected.
These data are not updated.
Shown in the table below are examples of how freeze frame data
are stored when two or more malfunctions are detected.

FREEZE FRAME DATA CLEARANCE:
The freeze frame data is cleared at the same time as clearance of
diagnostic trouble code (DTC).

DATA LINK CONNECTOR (DLC)

DLC (1) is in compliance with SAE J1962 in the shape of connec-
tor and pin assignment.

OBD serial data line (3) (K line of ISO 9141) is used for Suzuki
Scan Tool or OBD generic scan tool to communicate with ECM,
Air bag SDM and ABS control module.
SUZUKI serial data line (6) is used for Suzuki Scan Tool to com-
municate with immobilizer control module.

FRAME
FRAME 1 FRAME 2 FRAME 3 FRAME 4

FREEZE FRAME 
DATA

to be updated

1st FREEZE 
FRAME DATA

2nd FREEZE 
FRAME DATA

3rd FREEZE 
FRAME DATA

MALFUNCTION
DETECTED 
ORDER

No malfunction No freeze frame data
1 P0401 (EGR)

detected
Data at P0401 
detection

Data at P0401 
detection

– –

2 P0171 (Fuel system)
detection

Data at P0171 
detection

Data at P0401 
detection

Data at P0171 
detection

–

3 P0300 (Misfire)
detected

Data at P0171 
detection

Data at P0401 
detection

Data at P0171 
detection

Data at P0300 
detection

4 P0301 (Misfire)
detected

Data at P0171 
detection

Data at P0401 
detection

Data at P0171 
detection

Data at P0300 
detection

2. B + (Unswitched Vehicle Battery Positive)

4. ECM ground (Signal Ground)

5. Vehicle body ground (Chassis Ground)

2

3
4

5

6

1

1

910111213141516

12345678
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Precaution in Diagnosing Trouble for Engine
• Don’t disconnect couplers from ECM, battery cable from bat-

tery, ECM ground wire harness from engine or main fuse
before confirming diagnostic information (DTC, freeze frame
data, etc.) stored in ECM memory. Such disconnection will
erase memorized information in ECM memory.

• Diagnostic information stored in ECM memory can be
cleared as well as checked by using Suzuki Scan Tool or
OBD generic scan tool. Before using scan tool, read its
Operator’s (Instruction) Manual carefully to have good
understanding as to what functions are available and how to
use it.

• Priorities for diagnosing troubles
If two or more diagnostic trouble codes (DTCs) are stored,
proceed to the flow table of the DTC which has detected ear-
liest in the order and follow the instruction in that table.
If no instructions are given, troubleshoot diagnostic trouble
codes according to the following priorities.

– Diagnostic trouble codes (DTCs) other than DTC P0171/
P0172 (Fuel system too lean/too rich), DTC P0300/P0301/
P0302/P0303/P0304 (Misfire detected) and DTC P0401/
P0402 (EGR flow malfunction)

– DTC P0171/P0172 (Fuel system too lean/too rich) and DTC
P0401/P0402 (EGR flow malfunction)

– DTC P0300/P0301/P0302/P0303/P0304 (Misfire detected)
• Be sure to read “Precautions for Electrical Circuit Service” in

Section 0A before inspection and observe what is written
there.

• ECM Replacement
When substituting a known-good ECM, check for the follow-
ing conditions. Neglecting this check may cause damage to
a known-good ECM.

– Resistance value of all relays, actuators is as specified
respectively.

– MAP sensor and TP sensor are in good condition and none
of power circuits of these sensors is shorted to ground.
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Engine and Emission Control System Check
Refer to the following items for the details of each step.

Step Action Yes No
1 Customer Complaint Analysis

1) Perform customer complaint analysis referring to “1. 
CUSTOMER COMPLAINT ANALYSIS” in followings.

Was customer complaint analysis performed?

Go to Step 2. Perform customer 
complaint analysis.

2 Diagnostic Trouble Code (DTC) and Freeze Frame Data 
Check, Record and Clearance
1) Check for DTC (including pending DTC) referring to 

the “2. DIAGNOSTIC TROUBLE CODE (DTC)/
FREEZE FRAME DATA CHECK, RECORD AND 
CLEARANCE” in followings.

Is there any DTC(s)?

Print DTC and freeze 
frame data or write 
them down and clear 
them by referring to 
“Diagnostic Trouble 
Code (DTC) Clear-
ance” in this section, 
and go to Step 3.

Go to Step 4.

3 Visual Inspection
1) Perform visual inspection referring to the “3. and 4. 

VISUAL INSPECTION” in followings.
Is there any faulty condition?

Repair or replace 
malfunction part, and 
go to Step 11.

Go to Step 5.

4 Visual Inspection
1) Perform visual inspection referring to the “3. and 4. 

VISUAL INSPECTION” in followings.
Is there any faulty condition?

Go to Step 8.

5 Trouble Symptom Confirmation
1) Confirm trouble symptom referring to the “5. TROU-

BLE SYMPTOM CONFIRMATION” in followings.
Is trouble symptom identified?

Go to Step 6. Go to Step 7.

6 Rechecking and Record of DTC/Freeze Frame Data
1) Recheck for DTC and freeze frame data referring to 

“Diagnostic Trouble Code (DTC) Check” in this sec-
tion.

Is there any DTC(s)?

Go to Step 9. Go to Step 8.

7 Rechecking and Record of DTC/Freeze Frame Data
1) Recheck for DTC and freeze frame data referring to 

“Diagnostic Trouble Code (DTC) Check” in this sec-
tion.

Is there any DTC(s)?

Go to Step 10.

8 Engine Basic Inspection and Engine Symptom Diagnosis
1) Check and repair according to “Engine Basic Inspec-

tion” and “Engine Symptom Diagnosis” in this sec-
tion.

Are check and repair complete?

Go to Step 11. Check and repair 
malfunction part(s).
Go to Step 11.

9 Trouble Shooting for DTC
1) Check and repair according to applicable DTC diag. 

flow table.
Are check and repair complete?

10 Check for Intermittent Problems
1) Check for intermittent problems referring to “10. CHECK 

FOR INTERMITTENT PROBLEM” in followings.
Is there any faulty condition?

Repair or replace 
malfunction part(s), 
and go to Step 11.

Go to Step 11.
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1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (failure, complaint) and how it occurred as described by the customer. For this
purpose, use of such an inspection form will facilitate collecting information to the point required for proper anal-
ysis and diagnosis.

2. DIAGNOSTIC TROUBLE CODE (DTC)/FREEZE FRAME DATA CHECK, RECORD AND 
CLEARANCE
First, check DTC (including pending DTC), referring to “Diagnostic Trouble Code (DTC) Check” in this section. If
DTC is indicated, print it and freeze frame data or write them down and then clear them by referring to “Diagnos-
tic Trouble Code (DTC) Clearance” in this section. DTC indicates malfunction that occurred in the system but
does not indicate whether it exists now or it occurred in the past and the normal condition has been restored
now. To check which case applies, check the symptom in question according to Step 4 and recheck DTC
according to Step 6 and 7.
Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC in this step will lead to
incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting.

3. and 4. VISUAL INSPECTION
As a preliminary step, be sure to perform visual check of the items that support proper function of the engine
referring to “Visual Inspection” in this section.

5. TROUBLE SYMPTOM CONFIRMATION
Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC/freeze frame data check,
confirm trouble symptoms. Also, reconfirm DTC according to “DTC Confirmation Procedure” described in each
“DTC Diagnosis Flow Table”.

6. and 7. RECHECKING AND RECORD OF DTC/FREEZE FRAME DATA
Refer to “Diagnostic Trouble Code (DTC) Check” in this section for checking procedure.

8. ENGINE BASIC INSPECTION AND ENGINE SYMPTOM DIAGNOSIS
Perform basic engine check according to the “Engine Basic Inspection” first. When the end of the flow table has
been reached, check the parts of the system suspected as a possible cause referring to “Engine Symptom Diag-
nosis” and based on symptoms appearing on the vehicle (symptoms obtained through steps of customer com-
plaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace faulty parts, if
any.

9. DIAGNOSTIC TROUBLE CODE FLOW TABLE (See each DTC Diag. Flow Table)
Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM or other part
and repair or replace faulty parts.

10. CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“Intermittent and Poor Connection” in Section 0A and related circuit of DTC recorded in Step 2.

11 Final Confirmation Test
1) Clear DTC if any.
2) Perform final confirmation test referring to “11. 

FINAL CONFIRMATION TEST” in followings.
Is there any problem symptom, DTC or abnormal condi-
tion?

Go to Step 6. End.
Step Action Yes No
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11. FINAL CONFIRMATION TEST
Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once, perform DTC confirmation procedure and confirm that
no DTC is indicated.
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Customer Problem Inspection Form (Example)

NOTE:
The above form is a standard sample. It should be modified according to conditions characteristic of
each market.
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Malfunction Indicator Lamp (MIL) Check

1) Turn ON ignition switch (but the engine at stop) and check
that MIL (1) lights.
If MIL does not light up (or MIL dims), go to “Malfunction Indi-
cator Lamp Does Not Come “ON” at Ignition Switch ON (But
Engine Stops)” for troubleshooting.

2) Start engine and check that MIL turns OFF.
If MIL remains ON and no DTC is stored in ECM, go to “Mal-
function Indicator Lamp Remains “ON” after Engine Starts”
for troubleshooting.

Diagnostic Trouble Code (DTC) Check
1) Prepare OBD generic scan tool or Suzuki Scan Tool.

2) With ignition switch OFF, connect it to data link connector
(DLC) (1) located on underside of instrument panel at
driver’s seat side.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch ON and confirm that MIL lights.
4) Read DTC, pending DTC and freeze frame data according to

instructions displayed on scan tool and print it or write it
down. Refer to scan tool operator’s manual for further
details.
If communication between scan tool and ECM is not possi-
ble, check if scan tool is communicable by connecting it to
ECM in another vehicle. If communication is possible in this
case, scan tool is in good condition. Then check data link
connector and serial data line (circuit) in the vehicle with
which communication was not possible.

5) After completing the check, turn ignition switch off and dis-
connect scan tool from data link connector.

Diagnostic Trouble Code (DTC) Clearance
1) Connect OBD generic scan tool or Suzuki Scan Tool to data

link connector in the same manner as when making this con-
nection for DTC check.

2) Turn ignition switch OFF and then ON.
3) Erase DTC and pending DTC according to instructions dis-

played on scan tool. Refer to scan tool operator’s manual for
further details.

4) After completing the clearance, turn ignition switch off and
disconnect scan tool from data link connector.

1

(A)

1
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NOTE:
DTC and freeze frame data stored in ECM memory are
also cleared in the following cases. Be careful not to
clear them before keeping their record.
• When power to ECM is cut off (by disconnecting bat-

tery cable, removing fuse or disconnecting ECM con-
nectors).

• When the same malfunction (DTC) is not detected
again during 40 engine warm-up cycles (see item
“WARM-UP CYCLE” of “On-Board Diagnostic System
Description” in this section).
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DTC Table

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL

P0010 Camshaft position actuator 
circuit

Actual valve timing fails to become close to target 
advance level of each function although advance control 
function or retarding control function is at work.

2 driving 
cycles

P0011 Camshaft position - timing 
over-advanced or system 
performance

Actual valve of advanced valve timing does not reach 
target value, or valve timing is advanced although ECM 
command is most retarding.

1 driving 
cycle

P0012 Camshaft position - timing 
over-retarded

1 driving 
cycle

P0031 HO2S heater control circuit 
low (Sensor–1)

Heater current is lees than specification while heater 
ON.

2 driving 
cycles

P0032 HO2S heater control circuit 
high (Sensor–1)

Heater current is more than specification while heater 
ON.

2 driving 
cycles

P0037 HO2S heater control circuit 
low (Sensor–2)

Heater current is lees than specification while heater 
ON.

2 driving 
cycles

P0038 HO2S heater control circuit 
high (Sensor–2)

Heater current is more than specification while heater 
ON.

2 driving 
cycles

P0101 Mass air flow circuit range/
performance

Poor performance of MAF sensor 2 driving 
cycles

P0102 Mass air flow circuit low 
input

Low voltage 1 driving 
cycle

P0103 Mass air flow circuit high 
input

High voltage

P0107 Manifold absolute pressure 
low input

Low voltage 
(or manifold absolute pressure sensor circuit open or 
shorted to ground)

1 driving 
cycle

P0108 Manifold absolute pressure 
high input

High voltage 
(or manifold absolute pressure sensor circuit shorted to 
power circuit)

1 driving 
cycle

P0112 Intake air temperature sen-
sor circuit low

High temperature – low voltage
(or IAT sensor circuit shorted to ground)

1 driving 
cycle

P0113 Intake air temperature sen-
sor circuit high

Low temperature – high voltage
(or IAT sensor circuit open)

P0117 Engine coolant temperature 
sensor circuit low

High temperature – low voltage
(or ECT sensor circuit shorted to ground)

1 driving 
cycle

P0118 Engine coolant temperature 
sensor circuit high

Low temperature – high voltage
(or ECT sensor circuit open)

P0121 Throttle position circuit 
range/performance

Poor performance of TP sensor 2 driving 
cycles

P0122 Throttle position circuit low Low voltage
(or TP sensor circuit shorted to ground)

1 driving 
cycle

P0123 Throttle position circuit high High voltage
(or TP sensor circuit open)
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P0131 O2 sensor (HO2S) circuit 
low voltage (Sensor–1)

Min. output voltage of HO2S–1 higher than specification 2 driving 
cycles

P0132 O2 sensor (HO2S) circuit 
high voltage (Sensor–1)

Max. output voltage of HO2S–1 is lower or higher than 
specification

P0133 O2 sensor (HO2S) circuit 
slow response (Sensor–1)

Response time of HO2S–1 output voltage between rich 
and lean is longer than specification.

P0134 O2 sensor (HO2S) circuit no 
activity detected (Sensor–1)

Output voltage of HO2S–1 fails to go above specifica-
tion.
(or HO2S–1 circuit open or short)

2 driving 
cycles

P0137 O2 sensor (HO2S) circuit 
low voltage (Sensor–2)

Min. output voltage of HO2S–2 is higher than specifica-
tion

2 driving 
cycles

P0138 O2 sensor (HO2S) circuit 
high voltage (Sensor–2)

Max. output voltage of HO2S–2 is lower or higher than 
specification

2 driving 
cycles

P0171 System too lean Total fuel trim is larger than specification for specified 
time or longer. (Fuel trim toward rich side is large.)

2 driving 
cycles

P0172 System too rich Total fuel trim is smaller than specification for specified 
time or longer. (Fuel trim toward lean side is large.)

2 driving 
cycles

P0300 Random misfire detected Misfire of such level as to cause damage to three way 
catalyst.

*1 driving 
cycle

P0301
P0302
P0303
P0304

Cylinder 1 misfire detected
Cylinder 2 misfire detected
Cylinder 3 misfire detected
Cylinder 4 misfire detected

Misfire of such level as to deteriorate emission but not to 
cause damage to three way catalyst.

2 driving 
cycles

P0327 Knock sensor circuit low Knock sensor circuit shorted to ground (low voltage) 1 driving 
cycle

P0328 Knock sensor circuit high Knock sensor circuit open (high voltage) 1 driving 
cycle

P0335 Crankshaft position sensor 
circuit

No signal during engine running 1 driving 
cycle

P0340 Camshaft position sensor 
circuit

No reference signal during engine cranking or pulse 
number of position signal is out of specification.

P0401 Exhaust gas recirculation 
flow insufficient detected

Insufficient EGR flow 2 driving 
cycles

P0402 Exhaust gas recirculation 
flow excessive detected

Excessive EGR flow 2 driving 
cycles

P0403 Exhaust gas recirculation 
control circuit

Low voltage 
(or EGR valve stepping motor coil circuit open or 
shorted to ground)

1 driving 
cycle

P0420 Catalyst system efficiency 
below threshold

Output waveforms of HO2S–1 and HO2S–2 are similar. 2 driving 
cycles

P0443 Evaporative emission sys-
tem purge control valve cir-
cuit

Monitor signal of EVAP canister purge valve is different 
from command signal (circuit open or shorted to ground)

2 driving 
cycles

P0462 Fuel level sensor circuit low Low voltage 2 driving 
cycles

P0463 Fuel level sensor circuit high High voltage 2 driving 
cycles

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL
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P0480 Fan 1 (Radiator cooling fan) 
control circuit

Radiator cooling fan relay terminal voltage is low when 
cooling temp. is lower than specification.

2 driving 
cycles

P0481 Fan 2 (A/C condenser fan) 
control circuit

Monitor signal of A/C condenser fan relay is different 
from command signal.

2 driving 
cycles

P0500 Vehicle speed sensor No signal during fuel cut for specified time or longer 2 driving 
cycles

P0505 Idle air control system Voltage is out of specification for longer than specified 
time

1 driving 
cycle

P0506 Idle air control system RPM 
lower than expected

Engine idle speed is lower than target speed out of 
specified value for longer than specified time

2 driving 
cycles

P0507 Idle air control system RPM 
higher than expected

Engine idle speed is higher than target speed out of 
specified value for longer than specified time

2 driving 
cycles

P0601 Internal control module 
memory check sum error

Data write error or check sum error 1 driving 
cycle

P0602 Control module program-
ming error

Data programming error 1 driving 
cycle

P0616 Starter relay circuit low Starter signal circuit open (low voltage) 2 driving 
cycles

P0617 Starter relay circuit high Starter signal circuit shorted to power supply (high volt-
age)

2 driving 
cycles

P1510 ECM backup power supply 
malfunction

Backup power voltage is out of specification after start-
ing engine.

1 driving 
cycle

P2227 Barometric pressure circuit 
range/performance

Difference between barometric pressure sensor value 
and calculated barometric pressure value is larger than 
specification.

2 driving 
cycles

P2228 Barometric pressure circuit 
low

Barometric pressure sensor circuit shorted to ground. 1 driving 
cycle

P2229 Barometric pressure circuit 
high

Barometric pressure sensor circuit open 1 driving 
cycle

P1620 ECU code not registered

Refer to “DTC Table” in Section 8G.

P1621 No ECU code transmitted 
from Immobilizer Control 
Module

P1622 Fault in ECM
P1623 ECU code not matched

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL

NOTE:
• 1 driving cycle: MIL lights up when DTC is detected while 1 driving cycle.
• 2 driving cycles: MIL lights up when the same DTC is detected also in the next driving cycle after

DTC is detected and stored temporarily in the first driving cycle.
• *1 driving cycle: 

MIL blinks or lights up. Refer to “DTC P0300 Random Misfire Detected / DTC P0301 Cylinder 1 Mis-
fire Detected / DTC P0302 Cylinder 2 Misfire Detected / DTC P0303 Cylinder 3 Misfire Detected / DTC
P0304 Cylinder 4 Misfire Detected” for details.
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Fail-Safe Table
When any of the following DTCs is detected, ECM enters fail-safe mode as long as malfunction continues to
exist but that mode is canceled when ECM detects normal condition after that.

DTC NO. DETECTED ITEM FAIL-SAFE OPERATION
P0102 Mass air flow circuit low input • ECM controls injector drive time (fuel injection vol-

ume) according to throttle valve opening (closed 
throttle position or not).

• ECM stops EGR control.

P0103 Mass air flow circuit high input

P0112 Intake air temperature sensor circuit 
low

• ECM controls actuators assuming that intake air 
temperature is 23°C (73.4°F).

P0113 Intake air temperature sensor circuit 
high

P0117 Engine coolant temperature circuit low • ECM controls actuators assuming that engine cool-
ant temperature is 30°C (86°F).

• ECM operates radiator fan.
P0118 Engine coolant temperature circuit 

high
P0122 Throttle position circuit low input • ECM controls actuators assuming that throttle open-

ing is about 12.5°.P0123 Throttle position circuit high input
P0335 Crankshaft position sensor circuit • Fix ignition timing.

• ECM changes injection control system from 
sequential injection to simultaneous one.

P0340 Camshaft position sensor circuit ECM changes injection control system from sequential 
injection to simultaneous one.

P0500 Vehicle speed sensor ECM controls actuators assuming vehicle speed is 0 
km/h (0 mile/h).

P2227 Barometric pressure sensor perfor-
mance problem

ECM controls actuators assuming that barometric 
pressure is 100 kPa (760 mmHg).
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Visual Inspection
Visually check following parts and systems.

INSPECTION ITEM REFERRING SECTION
• Engine oil – level, leakage “Engine Oil and Oil Filter Replacement” in 

Section 0B.
• Engine coolant – level, leakage “Engine Coolant Replacement” in Section 

0B.
• Fuel – level, leakage “Fuel Lines and Connections Inspection” in 

Section 0B.
• Air cleaner element – dirt, clogging “Fuel Lines and Connections Inspection” in 

Section 0B.
• Battery – fluid level, corrosion of terminal
• Water pump belt – tension damage “Drive Belt Inspection” in Section 0B.
• Throttle cable – play (under warm engine), installation “Accelerator cable adjustment” in Section 

6E1.
• Vacuum hoses of air intake system – disconnection, looseness, 

deterioration, bend
“Evaporative emission control system 
inspection” in Section 6E1.

• Connectors of electric wire harness – disconnection, friction
• Fuses – burning
• Parts – installation, bolt – looseness
• Parts – deformation
• Other parts that can be checked visually
Also check the following items at engine start, if possible
• Malfunction indicator lamp – Operation “Malfunction Indicator Lamp (MIL) Check” 

in this section.
• Charge warning lamp – Operation “Charging indicator lamp operation” in 

Section 6H.
• Engine oil pressure warning lamp – Operation “Engine Oil Pressure Switch Inspection” in 

Section 8.
• Engine coolant temp. meter – Operation “Engine Coolant Temperature (ECT) 

Gauge Inspection” in Section 8.
• Fuel level meter – Operation “Fuel Gauge Inspection” in Section 8.
• Tachometer – Operation
• Abnormal air being inhaled from air intake system
• Exhaust system – leakage of exhaust gas, noise
• Other parts that can be checked visually
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Engine Basic Inspection
This check is very important for troubleshooting when ECM has detected no DTC and no abnormality has been
found in visual inspection.
Follow the flow table carefully.

Step Action Yes No
1 Was “Engine and Emission Control System Check” 

performed?
Go to Step 2. Go to “Engine and 

Emission Control Sys-
tem Check”.

2 Check battery voltage.
Is it 11 V or more?

Go to Step 3. Charge or replace bat-
tery.

3 Is engine cranked? Go to Step 4. Go to “Diagnosis” in 
Section 6G.

4 Does engine start? Go to Step 5. Go to Step 7.
5 Check idle speed as follows:

1) Warm up engine to normal operating temp.
2) Shift transmission to neutral position for M/T.
3) All of electrical loads are switched off.
4) Check engine idle speed with scan tool. See Fig. 1.
Is it 650 – 750 r/min?

Go to Step 6. Go to “Engine Symp-
tom Diagnosis”.

6 Check ignition timing as follows:
1) Using Suzuki Scan Tool, select “MISC” mode on 

Suzuki Scan Tool and fix ignition timing to initial 
one.
See Fig. 2.

2) Using timing light (1), check initial ignition timing.
See Fig. 3.

Is it 5° ± 3° BTDC at specified idle speed?

Go to “Engine Symp-
tom Diagnosis”.

Check ignition control 
related parts referring 
to “Ignition Timing 
Inspection” in Section 
6F1.

7 Is immobilizer control system equipped? Go to Step 8. Go to Step 9.
8 Check immobilizer system malfunction as follows.

1) Check immobilizer indicator lamp for flashing.
Is it flashing when ignition switch is turned to ON posi-
tion?

Go to “DTC Check” in 
Section 8G.

Go to Step 9.

9 Check fuel supply as follows:
1) Check to make sure that enough fuel is filled in fuel 

tank.
2) Turn ON ignition switch for 3 seconds and then 

OFF. Repeat this a few times. See Fig. 4.
Is fuel pressure felt from fuel feed hose (4) when igni-
tion switch is turned ON?

Go to Step 11. Go to Step 10.

10 Check fuel pump for operating.
Was fuel pump operating sound heard from fuel filler 
for about 3 seconds after ignition switch ON and stop?

Go to “Table B-3 Fuel 
Pressure Check”.

Go to “Table B-2 Fuel 
Pump and Its Circuit 
Check”.

11 Check ignition spark as follows:
1) Disconnect injector couplers.
2) Remove spark plugs and connect them to high-ten-

sion cords or ignition coils.
3) Ground spark plugs.
4) Crank engine and check if each spark plug sparks.
Is it in good condition?

Go to Step 12. Go to “Ignition Spark 
Test” in Section 6F1.
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12 Check fuel injector for operation as follows:
1) Install spark plugs and connect injector connectors.
2) Using sound scope (1), check operating sound of 

each injector (2) when cranking engine. See Fig. 5.
Was injector operating sound heard from all injectors?

Go to “Engine Symp-
tom Diagnosis”.

Go to “Table B-1 Fuel 
Injector Circuit Check” 
in this section.

Step Action Yes No

[A]: Fig. 1 for Step 5

[B]: Fig. 2 for Step 6

[A]: Fig. 3 for Step 6

[B]: Fig. 4 for Step 9

[C]: Fig. 5 for Step 12
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Engine Symptom Diagnosis
Perform troubleshooting referring to following table when ECM has detected no DTC and no abnormality has
been found in visual inspection and engine basic inspection previously.

Condition Possible Cause Reference Item
Hard Starting 
(Engine cranks OK) 

Faulty spark plug “Spark Plugs Removal and Installation” 
in Section 6F1.

Leaky high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Loose connection or disconnection of high-
tension cords or lead wires

“High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty ignition coil “Ignition Coil Assembly (Including Igni-
tor) Inspection” in Section 6F1.

Dirty or clogged fuel hose or pipe “Table B-3 Fuel Pressure Check” in this 
section.

Malfunctioning fuel pump “Table B-3 Fuel Pressure Check” in this 
section.

Air inhaling from intake manifold gasket or 
throttle body gasket
Faulty idle air control system “Table B-4 Idle Air Control System 

Check” in this section.
Faulty ECT sensor or MAF sensor “Engine coolant temperature sensor 

(ECT sensor) inspection” or “Mass air 
flow (MAF) and intake air temperature 
(IAT) sensor inspection” in Section 6E1.

Faulty ECM
Low compression “Compression Check” in Section 6A1.
Poor spark plug tightening or faulty gasket “Spark Plugs Removal and Installation” 

in Section 6F1.
Compression leak from valve seat “Valves and Cylinder Head Inspection” 

in Section 6A1.
Sticky valve stem “Valves and Cylinder Head Inspection” 

in Section 6A1.
Weak or damaged valve springs “Valves and Cylinder Head Inspection” 

in Section 6A1.
Compression leak at cylinder head gasket “Valves and Cylinder Head Inspection” 

in Section 6A1.
Sticking or damaged piston ring “Pistons, Piston Rings, Connecting 

Rods and Cylinders Inspection” in Sec-
tion 6A1.

Worn piston, ring or cylinder “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Malfunctioning PCV valve “PCV system inspection” in Section 
6E1.

VVT system out of order “Diagnostic Flow Table B-10” in this 
section or “Oil control valve inspection” 
in Section 6E1.
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Low oil pressure Improper oil viscosity “Engine Oil and Oil Filter Replacement” 
in Section 0B.

Malfunctioning oil pressure switch “Engine Oil Pressure Switch Inspec-
tion” in Section 8.

Clogged oil strainer “Oil Pan and Oil Pump Strainer 
Removal and Installation” in Section 
6A1.

Functional deterioration of oil pump “Oil Pan and Oil Pump Strainer 
Removal and Installation” in Section 
6A1.

Worn oil pump relief valve “Oil Pan and Oil Pump Strainer 
Removal and Installation” in Section 
6A1.

Excessive clearance in various sliding parts
Engine noise
Note: Before
checking mechani-
cal noise, make sure 
that:
Specified spark 
plug is used.
Specified fuel is 
used.

Improper valve lash “Valves and Cylinder Head Inspection” 
in Section 6A1.

Worn valve stem and guide “Valves and Cylinder Head Inspection” 
in Section 6A1.

Weak or broken valve spring “Valves and Cylinder Head Inspection” 
in Section 6A1.

Warped or bent valve “Valves and Cylinder Head Inspection” 
in Section 6A1.

Worn piston, ring and cylinder bore “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Worn rod bearing “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Worn crank pin “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Loose connecting rod nuts “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Low oil pressure “Low oil pressure” in this table.
Low oil pressure “Low oil pressure” in this table.
Worn bearing “Main Bearings, Crankshaft and Cylin-

der Block Inspection” in Section 6A1.
Worn crankshaft journal “Main Bearings, Crankshaft and Cylin-

der Block Inspection” in Section 6A1.
Loose bearing cap bolts “Main Bearings, Crankshaft and Cylin-

der Block Inspection” in Section 6A1.
Excessive crankshaft thrust play “Main Bearings, Crankshaft and Cylin-

der Block Inspection” in Section 6A1.

Condition Possible Cause Reference Item
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Overheating Inoperative thermostat “Thermostat Inspection” in Section 6B.
Poor water pump performance “Water Pump Inspection” in Section 6B.
Clogged or leaky radiator “Radiator Inspection” in Section 6B.
Improper engine oil grade “Engine Oil and Oil Filter Replacement” 

in Section 0B.
Clogged oil filter or oil strainer “Oil Pressure Check” in Section 6A1.
Poor oil pump performance “Oil Pressure Check” in Section 6A1.
Faulty radiator fan control system “Table B-7 Radiator Fan Control Sys-

tem Check” in this section.
Dragging brakes “Diagnosis Table” in Section 5.
Slipping clutch “Diagnosis Table” in Section 7C1.
Blown cylinder head gasket “Valves and Cylinder Head Inspection” 

in Section 6A1.
Poor gasoline mile-
age

Leaks or loose connection of high-tension 
cord

“High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty spark plug (improper gap, heavy 
deposits and burned electrodes, etc.)

“Spark Plugs Removal and Installation” 
in Section 6F1.

Malfunctioning EGR valve “EGR valve inspection” Section 6E1.
High idle speed “Improper engine idling or engine fails 

to idle” in this table.
Poor performance of TP sensor, ECT sensor 
or MAF sensor

“Throttle position sensor (TP sensor) 
on-vehicle inspection”, “Engine coolant 
temperature sensor (ECT sensor) 
inspection” or “Mass air flow (MAF) and 
intake air temperature (IAT) sensor 
inspection” in Section 6E1.

Faulty fuel injector(s) “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Low Compression “Low compression” in this table.
Poor valve seating “Valves and Cylinder Head Inspection” 

in Section 6A1.
Dragging brakes “Diagnosis Table” in Section 5.
Slipping clutch “Diagnosis Table” in Section 7C1.
Thermostat out of order “Thermostat Inspection” in Section 6B.
Improper tire pressure “Wheel Maintenance” in Section 3F.
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Excessive engine 
oil consumption 

Blown cylinder head gasket “Valves and Cylinder Head Inspection” 
in Section 6A1.

Leaky camshaft oil seals “Camshaft, Tappet and Shim Inspec-
tion” in Section 6A1.

Sticky piston ring “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Worn piston and cylinder “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Worn piston ring groove and ring “Pistons, Piston Rings, Connecting 
Rods and Cylinders Inspection” in Sec-
tion 6A1.

Improper location of piston ring gap “Pistons, Piston Rings, Connecting 
Rods and Cylinders Disassembly and 
Assembly” in Section 6A1.

Worn or damaged valve stem seal “Valves and Cylinder Head Disassem-
bly and Assembly” in Section 6A1.

Worn valve stem “Valves and Cylinder Head Inspection” 
in Section 6A1.

Engine hesitates
(Momentary lack of 
response as accel-
erator is depressed.
Can occur at all 
vehicle speeds.
Usually most severe 
when first trying to 
make vehicle move, 
as from a stop sign.)

Spark plug faulty or plug gap out of adjust-
ment

“Spark Plugs Removal and Installation” 
in Section 6F1.

Leaky high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Fuel pressure out of specification “Table B-3 Fuel Pressure Check” in this 
section.

Malfunctioning EGR valve “EGR valve inspection” in section 6E1.
Poor performance of TP sensor, ECT sensor 
or MAF sensor

“Throttle position sensor (TP sensor) 
removal and installation”, “Engine cool-
ant temperature sensor (ECT sensor) 
inspection” or “Mass air flow (MAF) and 
intake air temperature (IAT) sensor 
inspection” in Section 6E1.

Faulty fuel injector “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Engine overheating “Overheating” in this table.
Low compression “Low Compression” in this table.
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Surge
(Engine power vari-
ation under steady 
throttle or cruise.
Feels like vehicle 
speeds up and 
down with no 
change in accelera-
tor pedal.)

Leaky or loosely connected high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty spark plug (excess carbon deposits, 
improper gap, and burned electrodes, etc.)

“Spark Plugs Removal and Installation” 
in Section 6F1.

Variable fuel pressure “Table B-3 Fuel Pressure Check” in this 
section.

Kinky or damaged fuel hose and lines
Faulty fuel pump (clogged fuel filter)
Malfunctioning EGR valve “EGR valve inspection” in Section 6E1.
Poor performance of MAF sensor “Mass air flow (MAF) and intake air 

temperature (IAT) sensor inspection” in 
Section 6E1.

Faulty fuel injector “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Excessive detona-
tion
(Engine makes con-
tinuously sharp 
metallic knocks that 
change with throttle 
opening. Sounds 
like pop corn pop-
ping.)

Faulty spark plug “Spark Plugs Removal and Installation” 
in Section 6F1.

Loose connection of high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Engine overheating “Overheating” in this table.
Clogged fuel filter (faulty fuel pump) or fuel 
lines

“Table B-1 Fuel Injector Circuit Check” 
or “Table B-2 Fuel Pump and Its Circuit 
Check” in this section.

Air inhaling from intake manifold or throttle 
body O-ring
Malfunctioning EGR valve “EGR valve inspection” in Section 6E1.
Poor performance of knock sensor, ECT sen-
sor or MAF sensor

“DTC P0325 Flow Table” in this sec-
tion, “Engine coolant temperature sen-
sor (ECT sensor) inspection” or “Mass 
air flow (MAF) and intake air tempera-
ture (IAT) sensor inspection” in Section 
6E1.

Faulty fuel injector(s) “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Excessive combustion chamber deposits “Pistons, Piston Rings, Connecting 

Rods and Cylinders Components” in 
Section 6A1.

VVT system out of order “Diagnostic Flow Table B-10” in this 
section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Engine has no 
power

Faulty spark plug “Spark Plugs Removal and Installation” 
in Section 6F1.

Faulty ignition coil with ignitor “Ignition Coil Assembly (Including Igni-
tor) Inspection” in Section 6F1.

Leaks, loose connection or disconnection of 
high-tension cord

“High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty knock sensor “DTC P0325 Flow Table” in this sec-
tion.

Clogged fuel hose or pipe “Table B-3 Fuel Pressure Check” in this 
section.

Malfunctioning fuel pump “Table B-2 Fuel Pump and Its Circuit 
Check” in this section.

Air inhaling from intake manifold gasket or 
throttle body gasket
Engine overheating “Overheating” in this table.
Malfunctioning EGR valve “EGR valve inspection” in Section 6E1.
Maladjusted accelerator cable play “Accelerator cable adjustment” in Sec-

tion 6E1.
Poor performance of TP sensor, ECT sensor 
or MAF sensor

“Throttle position sensor (TP sensor) 
on-vehicle inspection”, “Engine coolant 
temperature sensor (ECT sensor) 
inspection” or “Mass air flow (MAF) and 
intake air temperature (IAT) sensor 
inspection” in Section 6E1.

Faulty fuel injector(s) “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Dragging brakes “Diagnosis Table” in Section 5.
Slipping clutch “Diagnosis Table” in Section 7C1.
Low compression “Compression Check” in Section 6A1.
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Improper engine 
idling or engine fails 
to idle

Faulty spark plug “Spark Plugs Removal and Installation” 
in Section 6F1.

Leaky or disconnected high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty ignition coil with ignitor “Ignition Coil Assembly (Including Igni-
tor) Inspection” in Section 6F1.

Fuel pressure out of specification “Table B-3 Fuel Pressure Check” in this 
section.

Leaky manifold, throttle body, or cylinder 
head gasket
Malfunctioning EGR valve “EGR valve inspection” in Section 6E1.
Faulty idle air control system “Table B-4 Idle Air Control System 

Check” in this section.
Faulty evaporative emission control system “Evaporative emission control system 

inspection” in Section 6E1.
Faulty EGR system “EGR valve inspection” in Section 6E1.
Faulty fuel injector(s) “Table B-1 Fuel Injector Circuit Check” 

in this section.
Poor performance of ECT sensor, TP sensor 
or MAF sensor

“Throttle position sensor (TP sensor) 
removal and installation”, “Engine cool-
ant temperature sensor (ECT sensor) 
inspection” or “Mass air flow (MAF) and 
intake air temperature (IAT) sensor 
inspection” in Section 6E1.

Faulty ECM
Loose connection or disconnection of vacuum 
hoses
Malfunctioning PCV valve “PCV system inspection” in Section 

6E1.
Engine overheating “Overheating” in this section.
Low compression “Compression Check” in Section 6A1.
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Excessive hydrocar-
bon (HC) emission 
or carbon monox-
ide (CO)

Faulty spark plug “Spark Plugs Removal and Installation” 
in Section 6F1.

Leaky or disconnected high-tension cord “High-Tension Cords Removal and 
Installation” in Section 6F1.

Faulty ignition coil with ignitor “Ignition Coil Assembly (Including Igni-
tor) Inspection” in Section 6F1.

Low compression “Compression Check” in Section 6A1.
Lead contamination of three way catalytic 
converter

Check for absence of filler neck restric-
tor.

Faulty evaporative emission control system “Evaporative emission control system 
inspection” in Section 6E1.

Fuel pressure out of specification Table B-3 Fuel Pressure Check.
Closed loop system (A/F feed back compen-
sation) fails
• Faulty TP sensor “Throttle position sensor (TP sensor) 

on-vehicle inspection” in Section 6E1.
• Poor performance of ECT sensor or MAF 

sensor
“Engine coolant temperature sensor 
(ECT sensor) inspection” or “Mass air 
flow (MAF) and intake air temperature 
(IAT) sensor inspection” in Section 6E1.

Faulty injector(s) “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
Engine not at normal operating temperature
Clogged air cleaner
Vacuum leaks
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Excessive nitrogen 
oxides (NOx) emis-
sion

Improper ignition timing “Ignition Timing Inspection” in Section 
6F1.

Lead contamination of catalytic converter Check for absence of filler neck restric-
tor.

Faulty EGR system “EGR valve inspection” in Section 6E1.
Fuel pressure out of specification “Table B-3 Fuel Pressure Check” in this 

section.
Closed loop system (A/F feed back compen-
sation) fails
• Faulty TP sensor “Throttle position sensor (TP sensor) 

on-vehicle inspection” in Section 6E1.
• Poor performance of ECT sensor or MAF 

sensor
“Engine coolant temperature sensor 
(ECT sensor) inspection” or “Mass air 
flow (MAF) and intake air temperature 
(IAT) sensor inspection” in Section 6E1.

Faulty injector(s) “Table B-1 Fuel Injector Circuit Check” 
in this section.

Faulty ECM
VVT system out of order “Diagnostic Flow Table B-10” in this 

section or “Oil control valve inspection” 
in Section 6E1.

Condition Possible Cause Reference Item
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Scan Tool Data
As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not fall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.
Also, conditions in the table below that can be checked by the scan tool are those detected by ECM and output
from ECM as commands and there may be cases where the engine or actuator is not operating (in the condi-
tion) as indicated by the scan tool. Be sure to use the timing light to check the ignition timing.

NOTE:
• With the generic scan tool, only star (✱) marked data in the table below can be read.
• When checking the data with the engine running at idle or racing, be sure to shift M/T gear to the

neutral gear position and A/T gear to the “Park” position and pull the parking brake fully. Also, if
nothing or “no load” is indicated, turn OFF A/C, all electric loads, P/S and all the other necessary
switches.

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES

✱ COOLANT TEMP 
(ENGINE COOLANT 
TEMP.)

At specified idle speed after warming up 80 – 100°C, 176 – 212°F

✱ INTAKE AIR TEMP At specified idle speed after warming up –5°C (23°F) + environmental 
temp. to 40°C (104°F) + 

environmental temp.
✱ ENGINE SPEED At idling with no load after warming up Desired idle speed 

±50 r/min
INJ PULSE WIDTH 
(FUEL INJECTION PULSE 
WIDTH)

At specified idle speed with no load after warm-
ing up

2.0 – 4.0 msec.

At 2500 r/min with no load after warming up 2.0 – 3.6 msec.
TP SENSOR VOLT 
(THROTTLE POSITION 
SENSOR OUTPUT VOLT-
AGE)

Ignition switch ON/
warmed up engine 
stopped

Accelerator pedal released 0.5 – 1.0 V
Accelerator pedal 
depressed fully

Less than 4.8 V

DESIRED IDLE 
(DESIRED IDLE SPEED)

At idling with radiator cooling fan stopped and 
all electrical parts turned OFF after warming 
up, M/T at neutral

700 r/min

IAC FLOW DUTY 
(IDLE AIR CONTROL 
FLOW DUTY)

At idling with no load after warming up 5 – 55%

✱ SHORT FT B1 
(SHORT TERM FUEL 
TRIM)

At specified idle speed after warming up – 20 – +20%

✱ LONG FT B1 
(LONG TERM FUEL TRIM)

At specified idle speed after warming up – 20 – +20%

✱ MAF 
(MASS AIR FLOW RATE)

At specified idle speed with no load after warm-
ing up

1.0 – 4.0 g/s
0.14 – 0.52 lb/min

At 2500 r/min with no load after warming up 4.0 – 12.0 g/s
0.53 – 1.58 lb/min
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✱ CALC LOAD 
(CALCULATED LOAD 
VALUE)

At specified idle speed with no load after warm-
ing up

10 – 20%

At 2500 r/min with no load after warming up 10 – 18%
✱ THROTTLE POSITION 

(ABSOLUTE THROTTLE 
POSITION)

Ignition switch ON/
warmed up engine 
stopped

Accelerator pedal released 9 – 19%
Accelerator pedal 
depressed fully

70 – 90%

✱ O2S B1 S1 
(HEATED OXYGEN SEN-
SOR–1)

At specified idle speed after warming up 0 – 0.95 V

✱ O2S B1 S2 
(HEATED OXYGEN SEN-
SOR–2)

When engine is running at 2000 r/min. for 3 
min or longer after warming up.

0 – 0.95 V

FUEL SYSTEM B1 
(FUEL SYSTEM STATUS)

At specified idle speed after warming up CLOSED (closed loop)

TOTAL FUEL TRIM At specified idle speed after warming up – 35 – +35%
✱ MAP 

(INTAKE MANIFOLD 
ABSOLUTE PRESSURE)

At specified idle speed with no load after warm-
ing up

24 – 38 kPa
180 – 285 mmHg

BAROMETRIC PRES – Display the barometric pres-
sure

STEP EGR FLOW DUTY At specified idle speed after warming up 0%
FUEL CUT When engine is at fuel cut condition ON

Other than fuel cut condition OFF
CLOSED THROTTLE POS 
(CLOSED THROTTLE 
POSITION)

Throttle valve at idle position ON
Throttle valve opens larger than idle position OFF

CANIST PRG DUTY 
(EVAP CANISTER PURGE 
FLOW DUTY)

At specified idle speed after warming up 0%

✱ IGNITION ADVANCE 
(IGNITION TIMING 
ADVANCE FOR NO.1 
CYLINDER)

At specified idle speed with no load after warm-
ing up

3 – 13° BTDC

BATTERY VOLTAGE Ignition switch ON/engine stop 10 – 14 V
FUEL PUMP Within 3 seconds after ignition switch ON or 

engine running
ON

Engine stop at ignition switch ON OFF
ELECTRIC LOAD Ignition switch ON/Headlight, small light, all 

turned OFF
OFF

Ignition switch ON/Headlight, small light, 
turned ON

ON

BRAKE SWITCH Ignition switch ON Brake pedal is released OFF
Brake pedal is depressed ON

RADIATOR FAN
(RADIATOR FAN CON-
TROL RELAY)

Ignition switch ON Engine coolant temp.: 
Lower than 95°C (203°F)

OFF

Engine coolant temp.: 
97.5°C (208°F) or higher

ON

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES
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SCAN TOOL DATA DEFINITIONS
COOLANT TEMP (ENGINE COOLANT TEMPERATURE, °C, °F)
It is detected by engine coolant temp. sensor.

INTAKE AIR TEMP. (°C, °F)
It is detected by intake air temp. sensor.

ENGINE SPEED (rpm)
It is computed by reference pulses from the camshaft position sensor.

INJ PULSE WIDTH (FUEL INJECTION PULSE WIDTH, msec.)
This parameter indicates time of the injector drive (valve opening) pulse which is output from ECM (but injector
drive time of NO.1 cylinder for multiport fuel injection).

TP SENSOR VOLT (THROTTLE POSITION SENSOR OUTPUT VOLTAGE, V)
The Throttle Position Sensor reading provides throttle valve opening information in the form of voltage.

DESIRED IDLE (DESIRED IDLE SPEED, rpm)
The Desired Idle Speed is an ECM internal parameter which indicates the ECM requested idle. If the engine is
not running, this number is not valid.

IAC FLOW DUTY (IDLE AIR (SPEED) CONTROL DUTY, %)
This parameter indicates current flow time rate within a certain set cycle of IAC valve (valve opening rate) which
controls the amount of bypass air (idle speed).

SHORT FT B1 (SHORT TERM FUEL TRIM, %)
Short term fuel trim value represents short term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 implies an
enleanment correction.

BLOWER FAN Ignition switch ON Blower fan switch: 2nd 
speed position or more

ON

Blower fan switch: under 
2nd speed position

OFF

A/C SWITCH
(if equipped with A/C)

Engine running after warming up, A/C not oper-
ating

OFF

Engine running after warming up, A/C operat-
ing

ON

A/C MAG CLUTCH
(if equipped with A/C)

Engine running A/C switch and blower 
motor switch turned ON

ON

A/C switch and blower 
motor switch turned OFF

OFF

A/C COND FAN
(if equipped with A/C)

Engine running Blower motor switch and 
A/C switch turned ON

ON

Blower motor switch and/
or A/C switch turned OFF

OFF

VVT GAP (TARGET-
ACTUAL POSITION)

At specified idle speed after warming up 0 – 3°

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES
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LONG FT B1 (LONG TERM FUEL TRIM, %)
Long term fuel trim value represents long term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 means an
enrichment correction, and a value less than 0 implies an enleanment correction.

MAF (MASS AIR FLOW RATE, g/s, lb/min)
It represents total mass of air entering intake manifold which is measured by mass air flow sensor.

CALC LOAD (CALCULATED LOAD VALUE, %)
Engine load displayed as a percentage of maximum possible load. Value is calculated mathematically using the
formula: actual (current) intake air volume ÷ maximum possible intake air volume x 100%

THROTTLE POS (ABSOLUTE THROTTLE POSITION, %)
When throttle position sensor is fully closed position, throttle opening is indicated as 0% and 90 – 100% full
open position.

O2S SENSOR B1 S1 (HEATED OXYGEN SENSOR–1, V)
It indicates output voltage of HO2S–1 installed on exhaust manifold (pre-catalyst).

O2S SENSOR B1 S2 (HEATED OXYGEN SENSOR–2, V)
It indicates output voltage of HO2S–2 installed on exhaust pipe (post-catalyst). It is used to detect catalyst dete-
rioration.

FUEL SYSTEM (FUEL SYSTEM STATUS)
Air/fuel ratio feedback loop status displayed as one of the followings.
OPEN: Open loop-has not yet satisfied conditions to go closed loop.
CLOSED: Closed loop-using oxygen sensor(s) as feedback for fuel control.
OPEN-DRIVE COND: Open loop due to driving conditions (Power enrichment, etc.).
OPEN SYS FAULT: Open loop due to detected system fault.
CLOSED-ONE O2S: Closed loop, but fault with at least one oxygen sensor-may be using single oxygen sensor
for fuel control.

TOTAL FUEL TRIM B1 (%)
The value of Total Fuel Trim is obtained by calculating based on values of short Term Fuel Trim and Long Term
Fuel Trim. This value indicates how much correction is necessary to keep the air/fuel mixture stoichiometrical.

MAP (MANIFOLD ABSOLUTE PRESSURE, mmHg, kPa)
This value indicates how much correction is necessary to keep the air/fuel mixture stoichiometrical.
It is detected by manifold absolute pressure sensor.

BAROMETRIC PRESS (kPa, inHg)
This parameter represents a measurement of barometric air pressure and is used for altitude correction of the
fuel injection quantity and IAC valve control.

STEP EGR FLOW DUTY (%)
This parameter indicates opening rate of EGR valve which controls the amount of EGR flow.

FUEL CUT (ON/OFF)
ON: Fuel being cut (output signal to injector is stopped)
OFF: Fuel not being cut

CLOSED THROTTLE POSITION (ON/OFF)
This parameter will read ON when throttle valve is fully closed, or OFF when the throttle is not fully closed.
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CANIST PURGE DUTY (EVAP CANISTER PURGE FLOW DUTY, %)
This parameter indicates valve ON (valve open) time rate within a certain set cycle of EVAP canister purge
valve which controls the amount of EVAP purge.

IGNITION ADVANCE (IGNITION TIMING ADVANCE FOR NO.1 CYLINDER, °)
Ignition timing of NO.1 cylinder is commanded by ECM. The actual ignition timing should be checked by using
the timing light.

BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage inputted from main relay to ECM.

FUEL PUMP (ON/OFF)
ON is displayed when the ECM activates the fuel pump via the fuel pump relay switch.

ELECTRIC LOAD (ON/OFF)
ON: Headlight or small light ON signal inputted.
OFF: Above electric loads all turned OFF.

BRAKE SW (ON/OFF)
This parameter indicates the state of the brake switch.

RADIATOR FAN (RADIATOR FAN CONTROL RELAY, ON/OFF)
ON: Command for radiator fan control relay operation being output.
OFF: Command for relay operation not being output.

BLOWER FAN (ON/OFF)
This parameter indicates the state of the blower fan motor switch.

A/C SWITCH (ON/OFF)
ON: Command for A/C operation being output from ECM to A/C amplifier.
OFF: Command for A/C operation not being output.

A/C MAG SWITCH (A/C COMPRESSOR RELAY, ON/OFF)
This parameter indicates the state of the A/C switch.

A/C COND FAN (ON/OFF)
This parameter indicates the state of the A/C Condenser Fan control signal.

VVT GAP [TARGET-ACTUAL POSITION] (°)
It is calculated using the formula: target valve timing advance – actual valve timing advance.
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Inspection of ECM and Its Circuits
ECM and its circuits can be checked at ECM wiring couplers by
measuring voltage, pulse signal and resistance.

VOLTAGE CHECK

1) Remove ECM (1) from vehicle body referring to “Engine con-
trol module (ECM) removal and installation” in Section 6E1.

2) Check voltage and/or pulse signal at each terminal of cou-
plers (2) connected, using voltmeter (3) and oscilloscope (4).

CAUTION:
ECM cannot be checked by itself. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with coupler
disconnected from it.

NOTE:
• As each terminal voltage is affected by the battery volt-

age, confirm that it is 11 V or more when ignition
switch is turned ON.

• Voltage with asterisk(*) cannot be measured by volt-
meter because it is pulse signal.
Check it with oscilloscope if necessary.

2

3

1

4

1. ECM

2. ECM couplers (Viewed from harness side)

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

2
1
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TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION

C64-1 BLK/ORN Ground for ECM Below 0.3 V Ignition switch turned ON
C64-2 BLK Ground for ECM Below 0.3 V Ignition switch turned ON

C64-3 RED/BLU
Heater output of 
heated oxygen sen-
sor–2

10 – 14 V Ignition switch turned ON
0 – 1 V 

(Reference wave-
form No.1)

Engine running at idling after vehicle 
running over 30 km/h, 19ml/h for 5 min.

C64-4 BLK/WHT
Heater output of 
heated oxygen sen-
sor–1

10 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
13.5 –14.8 V 

(Reference wave-
form No.2 and 

No.3)

Engine running at idling with after warm-
ing up.
(Output signal is active low duty pulse. 
Duty ratio varies depending on engine 
condition.)

C64-5 GRN/YEL
A/C condenser fan 
motor relay No.2 out-
put (if equipped)

10 – 14 V

Engine running, engine coolant temper-
ature more than 113°C, 235°F or for 
about 7 sec. after A/C operated (A/C 
request signal inputted low voltage).

0 – 1 V

Engine running, engine coolant temper-
ature under than 110°C, 230°F and after 
about 7 sec. after A/C operated (A/C 
request signal inputted low voltage) or 
A/C OFF.

C64-6 PNK Fuel cost output
*0 – 2 V

↑↓
13.5 – 14.8 V

Engine running at idling with after warm-
ing up.
(Output signal is 3.33 Hz duty pulse. 
Duty ratio varies depending on vehicle 
condition.)

C64-7 – – – –

C64-8 RED/YEL
IAC valve output (step-
per motor coil 3)

0 – 1 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-9 RED/BLU
IAC valve output (step-
per motor coil 2)

8 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-10 RED/WHT
IAC valve output (step-
per motor coil 1)

0 – 1 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)
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C64-11 PNK/BLK
A/C compressor relay 
output (if equipped)

10 – 14 V
Engine running, A/C request signal high 
input

0 – 1 V
Engine running, A/C request signal low 
input

C64-12 PNK
A/C condenser fan 
motor relay No.1 out-
put (if equipped)

10 – 14 V
Ignition switch turned ON, coolant tem-
perature under 113°C, 235°F or A/C 
request signal high input 

0 – 1 V
Ignition switch turned ON, coolant tem-
perature more than 110°C, 230°F or A/C 
request signal low input

C64-13 BLU/BLK
EVAP canister purge 
valve output

10 – 14 V
Ignition switch turned ON with engine 
stop

*0 – 0.6 V
↑↓

10 – 14 V
(Reference wave-

form No.25)

Engine running and vehicle running over 
40 km/h, 25 ml/h
(Output signal is 10 Hz duty pulse. Duty 
ratio varies depending on vehicle condi-
tion.)

C64-14 GRN Fuel pump relay output

0 – 2.5 V
For 3 sec. from the time is ignition 
switch turned to ON or while engine is 
running 

10 – 14 V
On and after 3 sec. from the time is igni-
tion switch turned to ON or while engine 
is stop

C64-15 BRN/WHT
Main power supply 
relay output

10 – 14 V Ignition switch is turned OFF
0 – 2 V Ignition switch is turned ON

C64-16 WHT/RED
EGR valve (stepper 
motor coil 3) output

10 – 14 V Ignition switch is turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-17 GRN/RED
EGR valve (stepper 
motor coil 1) output

0 – 2 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-18 – – – –
C64-19 – – – –
C64-20 – – – –
C64-21 – – – –
C64-22 – – – –
C64-23 – – – –
C64-24 – – – –
C64-25 – – – –
C64-26 – – – –
C64-27 – – – –

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C64-28 RED/BLK
IAC valve output (step-
per motor coil 4)

8 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending vehi-
cle condition)

C64-29 – – – –
C64-30 – – – –

C64-31 GRN/WHT
Ignition coil No.2 and 
No.3 output

0 – 0.6 V Ignition switch turned ON
*0 – 0.6 V

↑↓
2 – 5 V

(Reference wave-
form No.6)

Engine running
(Output signal is active high pulse. 
Pulse frequency varies depending on 
engine speed.)

C64-32 GRN/YEL
Ignition coil No.1 and 
No.4 output

0 – 0.6 V
Ignition switch turned ON

*0 – 0.6 V
↑↓

2 – 5 V
(Reference wave-

form No.7)

Engine running
(Output signal is active high pulse. 
Pulse frequency varies depending on 
engine speed.)

C64-33 BRN/YEL
EGR valve (stepper 
motor coil 4) output

0 – 2 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-34 GRN/ORN
EGR valve (stepper 
motor coil 2) output

10 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C63-1 BLK/ORN Ground for ECM Below 0.3 V Ignition switch turned ON

C63-2 BLU Oil control valve output

*0 – 0.6 V
↑↓

13 – 14 V
(Reference wave-

form No.8 and 
No.9)

Ignition switch turned ON

While engine running.
(Output signal is active low duty pulse. 
Duty ratio varies depending on vehicle 
condition)

C63-3 – – – –

C63-4 BLU/ORN
Fuel injector No.4 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.11)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-5 BLU/RED
Fuel injector No.3 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.12)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-6 BLU/WHT
Fuel injector No.2 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.13)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-7 BLU/YEL
Fuel injector No.1 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.14)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-8 GRY/RED
Output of 5 V power 
source for throttle posi-
tion (TP) sensor

4.5 – 5.5 V Ignition switch turned ON

C63-9 RED Knock sensor signal

*2 – 3 V
(Reference wave-
form No.15 and 

No.16)

Ignition switch turned ON

Engine running at idling with after warm-
ing up

C63-10 RED/YEL
Reference (classified 
cylinder) signal for 
CMP sensor 

*0 – 0.6 V
↑↓

4 – 5 V
(Reference wave-

form No.17)

Engine running at idling with after warm-
ing up
(Sensor signal is pulse. Pulse frequency 
varies depending on engine speed.)
(6 pulses are generated par 1camshaft 
revolution)

C63-11 WHT
Oxygen signal of 
heated oxygen sen-
sor–1

0.5 – 1.5 V Ignition switch turned ON
*Deflects between 

over 0.5 V and 
under 0.45 V

(Reference wave-
form No.2 and 

No.3)

While engine running at 2,000 r/min. for 
1min. or longer after warmed up

C63-12 – – – –
C63-13 – – – –

C63-14 PNK/BLK
Mass air flow (MAF) 
sensor signal

0.5 – 1.5 V
Ignition switch turned ON and engine 
stops

1.3 – 1.8 V
(Reference wave-

form No.18)

When engine running at specified idle 
speed after warming up

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-15 RED/WHT
Manifold absolute 
pressure (MAP) sensor 
signal

About 4 V
(Reference wave-

form No.19)

Ignition switch turned ON with baromet-
ric pressure at 100kPa, 760mmHg

0.4 – 1.8 V
(Reference wave-

form No.20)

While specified idle speed after warming 
up with barometric pressure at 100kPa, 
760mmHg

C63-16 LT GRN
Engine coolant temp. 
(ECT) sensor signal

3.3 – 3.6 V
Ignition switch turned ON, ECT at 0°C, 
32°F

1.1 – 1.5 V
Ignition switch turned ON, ECT at 50°C, 
122°F

0.3 – 0.45 V
Ignition switch turned ON, ECT at 
100°C, 212°F

C63-17
LT GRN/

BLK
Intake air temperature 
(IAT) sensor signal

3.3 – 3.6 V
Ignition switch turned ON, IAT at 0°C, 
32°F

1.6 – 1.9 V
Ignition switch turned ON, IAT at 40°C, 
104°F

0.6 – 0.8 V
Ignition switch turned ON, IAT at 80°C, 
176°F

C63-18 – – – –

C63-19 YEL
Vehicle speed sensor 
signal

*0 – 1 V
↑↓

10 – 14 V
(Reference wave-

form No.21)

Vehicle running.
(Sensor signal is pulse. Pulse frequency 
varies depending on vehicle speed.
(8190 pulses are generated par 60 km/
h, 37.5 ml/h)

C63-20 – – – –
C63-21 – – – –
C63-22 – – – –
C63-23 – – – –
C63-24 – – – –
C63-25 – – – –
C63-26 – – – –
C63-27 – – – –
C63-28 ORN Ground for sensors Below 0.3 V Ignition switch turned ON
C63-29 – – – –

C63-30 PNK CKP sensor signal

0 – 1 V Ignition switch turned ON

*4.4 – 4.6 V
↑↓

0.1 – 0.3 V
(Reference wave-

form No.17)

Engine running at idling with after warm-
ing up.
(Sensor signal is pulse. Pulse frequency 
varies depending on engine speed.)
 (31(34–4) pulses are generated par 
1crankshaft revolution)

C63-31 GRN/YEL
Ground of ECM for 
shield wire

Below 0.3 V Ignition switch turned ON

C63-32 – – – –

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-33 BRN
Oxygen signal of 
heated oxygen sen-
sor–2

0.5 – 1.5 V Ignition switch turned ON
*Deflects between 

over 0.5 V and 
under 0.45 V

(Reference wave-
form No.1)

While engine running at 2,000 r/min. for 
1min. or longer after vehicle running 
over 30 km/h, 19 ml/h

C63-34 GRY/BLU
Throttle position (TP) 
sensor signal

0.5 – 1.0 V
Ignition switch turned ON and throttle 
valve at idle position with warmed 
engine

3.4 – 4.7 V
Ignition switch turned ON and throttle 
valve at full open position 

C63-35 BLK/YEL Starting motor signal
0 – 1 V Ignition switch turned ON 

6 – 14 V While engine cranking

G91-1 PPL/WHT
MIL (Malfunction indi-
cator lamp) output

0 – 2.5 V
Ignition switch turned ON with engine 
stop

10 – 14 V Engine running

G91-2
LT GRN/

BLK

Immobilizer indicator 
lamp output (if 
equipped)

10 – 14 V While engine running

0 – 1 V
Ignition switch turned ON with engine 
stop

G91-3 – – – –

G91-4 BRN
Radiator fan motor 
relay output

10 – 14 V
Ignition switch turned ON, engine cool-
ant temperature under 95°C, 203°F

0 – 1 V
Ignition switch turned ON, engine cool-
ant temperature more than 97.5°C, 
207.5°F

G91-5 BLK/RED Main power supply 10 – 14 V Ignition switch turned ON
G91-6 BLK/RED Main power supply 10 – 14 V Ignition switch turned ON
G91-7 – – – –
G91-8 – – – –

G91-9 GRN/WHT
Electric load signal for 
stop lamp

0 – 1 V 
Ignition switch turned ON, stop lamp not 
lighted up

10 – 14 V
Ignition switch turned ON, stop lamp 
lighted up

G91-10 YEL
Serial communication 
line of data link con-
nector 5 V

4 – 6 V Ignition switch turned ON

G91-11 BLU
Serial communication 
line of data link con-
nector 12 V

10 – 14 V Ignition switch turned ON

G91-12 BRN
Engine revolution sig-
nal output for tachome-
ter

0 – 0.8 V
Ignition switch turned ON with engine 
stop

*0 – 1 V
↑↓

8 – 14 V
(Reference wave-
form No.22 and 

No.23)

While engine running.
(Output signal is pulse. Pulse frequency 
varies depending on engine speed.)
(2 pulses are generated par 1crankshaft 
revolution.)
(3000 r/min = 100 Hz)

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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G91-13 YEL
Electric load signal for 
heater blower motor

10 – 14 V
Ignition switch turned ON, blower fan 
selector selected at OFF

0 – 1 V
Ignition switch turned ON, blower fan 
selector selected at 2nd speed position 
or more

G91-14 YEL/RED
Fuel level sensor sig-
nal

0 – 6 V
Ignition switch turned ON
Voltage depends on fuel level

G91-15 WHT/BLK
A/C evaporator outlet 
air temp. sensor signal 
(if equipped)

3.3 – 3.8 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 0°C (32°F)

2.5 – 2.9 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 15°C (59°F)

1.9 – 2.3 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 25°C (77°F)

G91-16 WHT/RED
Power source for ECM 
internal memory

10 – 14 V
Ignition switch turned ON and turned 
OFF

G91-17 – – – –
G91-18 – – – –
G91-19 – – – –
G91-20 – – – –
G91-21 – – – –
G91-22 – – – –
G91-23 – – – –
G91-24 – – – –
G91-25 – – – –
G91-26 – – – –
G91-27 – – – –

G91-28 BLK/WHT Ignition switch signal
0 – 1 V Ignition switch turned OFF

10 – 14 V Ignition switch turned ON
G91-29 – – – –

G91-30 YEL/GRN
A/C request signal (if 
equipped)

10 – 14 V
(High input)

Ignition switch turned ON, blower fan 
selector selected OFF position or A/C 
switch turned OFF or A/C evaporator 
temp. less than 2.5°C, 36.5°F

0 – 1 V
(Low input)

Ignition switch turned ON, blower fan 
selector selected other than OFF posi-
tion and A/C switch turned ON with A/C 
evaporator temp. more than 4°C, 39.2°F

G91-31 PPL
Vehicle speed sensor 
signal for speedometer

*0 – 1 V
↑↓

10 – 14 V
(Reference wave-

form No.21)

Vehicle running.
(Sensor signal is pulse. Pulse frequency 
varies depending on vehicle speed.)
(8190 pulses/sec. are generated par 60 
km/h, 37.5 ml/h)

G91-32 GRY
ECT sensor signal for 
combination meter

*0 – 0.6 V
↑↓

13 – 14 V
(Reference wave-

form No.24)

Ignition switch turned ON
(Output signal is 5 Hz active low duty 
pulse. Duty ratio varies depending on 
ECT.)
ECT –30°C = 10% ON duty
ECT 130°C = 90% ON duty

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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G91-33 RED/YEL
Electric load signal for 
clearance lamp

0 – 1 V 
Ignition switch turned ON, clearance 
lamp not lighted up

10 – 14 V
Ignition switch turned ON, clearance 
lamp lighted up

G91-34 – – – –

G91-35 ORN
Ground for A/C evapo-
rator outlet air temp. 
sensor (if equipped)

Below 0.3 V Ignition switch turned ON

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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1. Reference waveform No.1
Heated oxygen sensor–2 heater signal at engine idling

2. Reference waveform No.2
Heated oxygen sensor–1 signal at engine idling

3. Reference waveform No.3
Heated oxygen sensor–1 heater signal at engine idling

Measurement 
terminal

CH1: C63-33 to C64-1
CH2: C64-3 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 10 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 60 km/h (37 mil/h) for 10 
min.

• Engine at specified idle speed

1. Heated oxygen sensor–2 signal

2. Heated oxygen sensor–2 heater signal

Measurement 
terminal

CH1: C63-11 to C64-1
CH2: C64-4 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 20 V/DIV
TIME: 1 s/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Heated oxygen sensor–1 signal

2. Heated oxygen sensor–1 heater signal

Measurement 
terminal

CH1: C63-11 to C64-1
CH2: C64-4 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 10 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Heated oxygen sensor–1 signal

2. Heated oxygen sensor–1 heater signal
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4. Reference waveform No.4
IAC valve signal

5. Reference waveform No.5
EGR valve signal

6. Reference waveform No.6
Ignition coil No.2 and No.3 signal at engine idling

Measurement 
terminal

CH1: C64-10 to C64-1
CH2: C64-9 to C64-1
CH3: C64-8 to C64-1
CH4: C64-28 to C64-1

Oscilloscope 
setting

CH1: 20 V/DIV, CH2: 20 V/DIV
CH3: 20 V/DIV, CH4: 20 V/DIV
TIME: 20 ms/DIV

Measurement 
condition

Ignition switch turned ON from ST (crank-
ing) position

1. IAC valve stepper motor coil 1 signal

2. IAC valve stepper motor coil 2 signal

3. IAC valve stepper motor coil 3 signal

4. IAC valve stepper motor coil 4 signal

Measurement 
terminal

CH1: C64-17 to C64-1
CH2: C64-34 to C64-1
CH3: C64-16 to C64-1
CH4: C64-33 to C64-1

Oscilloscope 
setting

CH1: 20 V/DIV, CH2: 20 V/DIV
CH3: 20 V/DIV, CH4: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

At the moment of the ignition switch in 
turned on

1. EGR valve stepper motor coil 1 signal

2. EGR valve stepper motor coil 2 signal

3. EGR valve stepper motor coil 3 signal

4. EGR valve stepper motor coil 4 signal

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-31 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.2 and No.3 ignition signal
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7. Reference waveform No.7
Ignition coil No.1 and No.4 signal at engine idling

8. Reference waveform No.8
Oil control valve signal at engine idling

9. Reference waveform No.9
Oil control valve signal at engine racing

10. Reference waveform No.10
Fuel injector signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-32 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.1 and No.4 ignition signal

Measurement 
terminal

CH1: C63-2 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 2 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

Measurement 
terminal

CH1: C63-2 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 2 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at racing

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-6 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 1 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Fuel injector signal
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11. Reference waveform No.11
No.4 fuel injector signal at engine idling

12. Reference waveform No.12
No.3 fuel injector signal at engine idling

13. Reference waveform No.13
No.2 fuel injector signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-4 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.4 fuel injector signal\

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-5 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.3 fuel injector signal

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-6 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.2 fuel injector signal
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14. Reference waveform No.14
No.1 fuel injector signal at engine idling

15. Reference waveform No.15
Knock sensor signal at engine speed 4000 r/min.

16. Reference waveform No.16
Knock sensor signal at engine speed 4000 r/min.

17. Reference waveform No.17
CMP sensor signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-7 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.1 fuel injector signal

Measurement 
terminal

CH1: C63-9 to C64-1

Oscilloscope 
setting

CH1: 1 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Run engine at 4000 r/min.

Measurement 
terminal

CH1: C63-9 to C64-1

Oscilloscope 
setting

CH1: 1 V/DIV
TIME: 200 µs/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Run engine at 4000 r/min.

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-30 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 20 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. CKP signal
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18. Reference waveform No.18
Mass air flow sensor signal at engine racing

19. Reference waveform No.19
Manifold absolute pressure sensor signal at ignition switch turned
ON

20. Reference waveform No.20
Manifold absolute pressure sensor signal at engine racing

Measurement 
terminal

CH1: C63-14 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 1 V/DIV, CH2: 1 V/DIV
TIME: 400 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine racing

1. Mass air flow sensor signal

2. Throttle position sensor signal

Measurement 
terminal

CH1: C63-15 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Ignition switch turned ON

1. Manifold absolute pressure sensor signal
2. Throttle position sensor signal

Measurement 
terminal

CH1: C63-15 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine racing

1. Manifold absolute pressure sensor signal
2. Throttle position sensor signal
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21. Reference waveform No.21
VSS signal at 30 km/h (19 mil/h)

22. Reference waveform No.22
Ignition pulse (engine revolution) signal at engine idling

23. Reference waveform No.23
Ignition pulse (engine revolution) signal at engine idling

Measurement 
terminal

CH1: G91-31 to C64-1
CH2: C63-19 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 30 km/h (19 mil/h)

1. VSS signal for speedometer
2. VSS signal

Measurement 
terminal

CH1: G63-10 to C64-1
CH2: G91-12 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Ignition pulse signal

Measurement 
terminal

CH1: G63-10 to C64-1
CH2: G91-12 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Ignition pulse signal
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24. Reference waveform No.24
Engine coolant temperature signal at engine idling

25. Reference waveform No.25
EVAP canister purge valve signal

Measurement 
terminal

CH1: C63-16 to C63-28
CH2: G91-32 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 5 V/DIV
TIME: 100 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Engine coolant temperature signal for combination meter

2. Engine coolant temperature sensor signal

Measurement 
terminal

CH1: G64-13 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 40 km/h (25 mil/h) or 
more
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Resistance Check

1) Disconnect ECM couplers (1) from ECM with ignition switch
OFF.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in the following table.

CAUTION:
Never touch terminals of ECM itself or connect voltmeter
or ohmmeter (2).

CAUTION:
• Be sure to connect ohmmeter probe from wire harness

side of coupler.
• Be sure to turn OFF ignition switch for this check.
• Resistance in table below represents that when parts

temperature is 20°C (68°F).

TERMINALS CIRCUIT STANDARD
RESISTANCE

CONDITION

C64-3 to G91-28 Heater of HO2S–2 4 – 15 Ω –
G91-4 to G91-5/6 Radiator fan relay 160 – 240 Ω –
G64-15 to G91-28 Main relay 160 – 240 Ω Battery discon-

nected and ignition 
switch ON

C64-14 to G91-28 Fuel pump relay 160 – 240 Ω –
C64-5 to G91-5/6 A/C condenser fan relay No.2 (if 

equipped)
100 – 150 Ω –

C63-5 to G91-5/6 No.3 fuel injector 10.8 – 18.2 Ω –
C63-4 to G91-5/6 No.4 fuel injector
C64-17 to G91-5/6 EGR valve (stepping motor No.1 coil) 20 – 29 Ω –
C64-13 to G91-5/6 EVAP canister purge valve 28 – 35 Ω –
C63-6 to G91-5/6 No.2 fuel injector 10.8 – 18.2 Ω –
C64-34 to G91-5/6 EGR valve (stepping motor No.2 coil) 20 – 31 Ω –
C64-33 to G91-5/6 EGR valve (stepping motor No.4 coil)
C64-16 to G91-5/6 EGR valve (stepping motor No.3 coil)
C64-4 to G91-28 Heater of HO2S–1 2 – 11 Ω –
C63-7 to G91-5/6 No.1 fuel injector 10.8 – 18.2 Ω –
C64-10 to G91-5/6 Idle air control valve (stepper motor coil 1) 24 – 35 Ω –
C64-9 to G91-5/6 Idle air control valve (stepper motor coil 2) 24 – 35 Ω –
C64-8 to G91-5/6 Idle air control valve (stepper motor coil 3) 24 – 35 Ω –
C64-28 to G91-5/6 Idle air control valve (stepper motor coil 4) 24 – 35 Ω –
C64-11 to G91-5/6 A/C compressor relay (if equipped) 160 – 240 Ω –
C63-2 to G91-5/6 Oil control valve 6 – 15 Ω –
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COMPONENT LOCATION

INFORMATION SENSORS CONTROL DEVICES OTHERS

1. MAF and IAT sensor a: Fuel injector A: ECM

2. TP sensor b: EVAP canister purge valve B: Combination meter

3. Stop lamp switch c: Fuel pump relay C: EVAP canister

4. ECT sensor d: EGR valve D: A/C evaporator inlet air temp. sensor (if equipped)

5. Heated oxygen sensor–1 e: Malfunction indicator lamp E: Data link connector

5-1. Heated oxygen sensor–2 f: A/C condenser fan relay No.1 (if equipped) F: A/C compressor relay (if equipped)

6. VSS g: A/C condenser fan relay No.2 (if equipped)

7. Battery h: Radiator fan control relay

8. CMP sensor i: Fuel cost meter

9. MAP sensor j: IAC valve

10. CKP sensor k: Ignition coil assembly (with ignitor)

11. Fuel level sensor l: Main relay

12. Knock sensor m: Oil control valve

n: Immobilizer indicator lamp

k

4 6

8

12

a

9 b 1

2

C
l

h

F

j
d

c
f

3*

n
E*

i

e B*

11

g

7

D*

A*

m

10 5

5-1

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle, parts with (*) are
installed at the opposite side.
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Table A-1 Malfunction Indicator Lamp Circuit Check – Lamp Does Not Come 
“ON” with Ignition Switch ON (But Engine Stops)
WIRING DIAGRAM

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, ECM causes the main relay to turn ON (close the contact point). Then,
ECM being supplied with the main power, turns ON the malfunction indicator lamp (MIL). When the engine
starts to run and no malfunction is detected in the system, MIL goes OFF but if a malfunction was or is detected,
MIL remains ON even when the engine is running.

TROUBLESHOOTING

1. Relay/fuse box 4. Malfunction indicator lamp in combination meter 7. ECM

2. Ignition switch 5. “IG” fuse 8. Circuit fuse box

3. Main relay 6. “METER” fuse
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Step Action Yes No
1 MIL Power Supply Check

1) Turn ignition switch to ON position.
Do other warning lights come ON?

Go to Step 4. Go to Step 2.

2 METER Fuse Check
1) Turn ignition switch to OFF position.
2) Check for fuse blow at “METER” fuse.
Is “METER” fuse in good condition?

Go to Step 3. Replace “METER” fuse and 
check for short.
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3 MIL Power Supply Check
1) Disconnect ignition switch connector.
2) Remove “METER” fuse.
3) Measure resistance between “BLK/YEL” 

wire terminal of ignition switch connector 
and “BLK/YEL” wire terminal of “METER” 
fuse connector.

Is resistance 1 Ω or less?

Go to Step 4. “BLK/YEL” wire circuit open or 
poor connection.

4 MIL Power Supply Check
1) Connect ignition switch connector.
2) Install “METER” fuse.
3) Remove combination meter referring to 

“Combination Meter Removal and Installa-
tion” in Section 8.

4) Check for proper connection to combination 
meter connector at “BLU/ORN” wire and 
“PPL/WHT” wire terminals.

5) If OK, then turn ignition switch to ON posi-
tion and measure voltage between combi-
nation meter connector at “BLU/ORN” wire 
terminal and body ground.

Is it 10 – 14 V?

Go to Step 5. “BLU/ORN” wire circuit open.

5 MIL Circuit Check
1) Turn ignition switch OFF position.
2) Disconnect ECM connector “G91”.
3) Check for proper connection to ECM con-

nector at “G91-1” wire terminal.
4) Measure resistance between “PPL/WHT” 

wire terminal of combination meter connec-
tor and “G91-1” wire terminal of ECM con-
nector.

Is resistance 1 Ω or less?

Go to Step 6. “PPL/WHT” wire circuit open.

6 MIL Circuit Check
1) Connect combination meter connectors.
2) Turn ignition switch to ON position.
3) Using service wire, ground “G91-1” terminal 

wire of disconnected ECM connector.
Does MIL turn ON?

Substitute a known-
good ECM and 
recheck.

Replace combination meter.

Step Action Yes No
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Table A-2 Malfunction Indicator Lamp Circuit Check-lamp Remains “ON” after 
Engine Starts
WIRING DIAGRAM

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, ECM causes the main relay to turn ON (close the contact point). Then,
ECM being supplied with the main power, turns ON the malfunction indicator lamp (MIL). When the engine
starts to run and no malfunction is detected in the system, MIL goes OFF but if a malfunction was or is detected,
MIL remains ON even when the engine is running.

TROUBLESHOOTING

1. Relay/fuse box 4. Malfunction indicator lamp in combination meter 7. ECM

2. Ignition switch 5. “IG” fuse 8. Circuit fuse box

3. Main relay 6. “METER” fuse
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Step Action Yes No
1 DTC Check

1) Check DTC referring to “Diagnostic Trouble Code 
(DTC) Check” in this section.

Is there any DTC(s)?

Go to Step 2 of 
“Engine and Emis-
sion Control System 
Check” in this sec-
tion.

Go to Step 2.

2 DTC Check
1) Start engine and recheck DTC while engine running.
Is there any DTC(s)?

Go to Step 2 of 
“Engine and Emis-
sion Control System 
Check” in this 
section.

Go to Step 3.
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3 MIL Circuit Check
1) Turn ignition switch to OFF position.
2) Remove combination meter referring to “Combination 

Meter Removal and Installation” in Section8.
3) Disconnect connectors from ECM.
4) Measure resistance between “PPL/WHT” wire terminal 

of combination meter connector and body ground.
Is resistance infinity?

Go to Step 4. “PPL/WHT” wire cir-
cuit shorted to 
ground.

4 MIL Circuit Check
1) Connect connectors to combination meter.
Does MIL turn ON at ignition switch turned ON?

Replace combina-
tion meter.

Substitute a known-
good ECM and 
recheck.

Step Action Yes No
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Table A-3 ECM Power and Ground Circuit Check-MIL Doesn’t Light with Igni-
tion Switch ON and Engine Doesn’t Start Though It Is Cranked Up
WIRING DIAGRAM

CIRCUIT DESCRIPTION
When the ignition switch tuned ON, the main relay turns ON (the contact point closes) and the main power is
supplied to ECM.

TROUBLESHOOTING

1. Relay/fuse box 4. Malfunction indicator lamp in combination meter 7. ECM

2. Ignition switch 5. “IG” fuse 8. Circuit fuse box

3. Main relay 6. “METER” fuse
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G91-6

 G91-5

BLK/WHT

BLK/REDBLK/RED

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

WHT/BLU

80A 60A 15A B

BLK/YEL BLK/YEL

BLK/YEL

BLK/YEL

BRN/WHT

PPL/WHT G91-1BLU/ORNBLK/YEL

C63-1

C64-2

BLK/ORN

BLK/ORN

BLK

C64-1
D C

A

8 6

3

5

4 7

2

1

Step Action Yes No
1 IG Fuse Check

1) Disconnect connectors from ECM with ignition switch 
turned OFF.

2) Check for proper connection to ECM connector at “G91-1”, 
“G91-28”, “C64-15”, “G91-6”, “G91-5”, “C63-1”, “C64-1” 
and “C64-2” wire terminals.

3) If OK, check “IG” fuse for fuse blow.
Is “IG” fuse in good condition?

Go to Step 2. Replace fuse and 
check for short in 
circuits connected 
to this fuse.

2 Ignition Signal Check
1) Turn ignition switch to ON position.
2) Measure voltage between “G91-28” wire terminal of ECM 

connector and body ground.
Is voltage 10 – 14 V?

Go to Step 3. “BLK/WHT” or 
“BLK/YEL” wire 
circuit open.
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3 Main Relay Circuit Check
1) Turn ignition switch to OFF position.
2) Check for fuse blow at main fuse (15 A). (See Fig. 1.)
3) If OK, measure voltage between “C64-15” wire terminal of 

ECM connector and body ground.
Is voltage 10 – 14 V?

Go to Step 4. Go to Step 8.

4 Main Relay Circuit Check
1) Remove ECM from vehicle body and connect connectors 

to ECM. 
2) Turn ignition switch to ON position.
3) Measure voltage between “C64-15” wire terminal of ECM 

connector and body ground.
Is voltage 0 – 1 V? 

Go to Step 6. Go to Step 5.

5 ECM Ground Circuit Check
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM.
3) Measure resistance between each “C63-1”, “C64-1” and 

“C64-2” wire terminals of ECM connector and body 
ground.

Is resistance 1 Ω or less?

Substitute a 
known-good ECM 
and recheck.

“BLK/ORN” or 
“BLK” wire open 
circuit or high 
resistance circuit.

6 Main Relay Circuit Check
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Using service wire, ground “C64-15” wire terminal of ECM 

connector and measure voltage between each “G91-5” 
and “G91-6” wire terminals of ECM connector and body 
ground.

Is voltage 10 – 14 V? 

Substitute a 
known-good ECM 
and recheck.

Go to Step 7.

7 Main Relay Circuit Check
1) Remove main relay from relay/fuse box. (See Fig. 2.)
2) Check for proper connection to main relay connector at 

“BLK/YEL” and “BLK/RED” wire terminals.
3) If OK, measure resistance between each “G91-5” and 

“G91-6” wire terminals of ECM connector and “BLK/RED” 
wire terminal of main relay connector.

Is resistance 1Ω or less?

Go to Step 8. “BLK/RED” wire 
open circuit or 
high resistance cir-
cuit.

8 Main Relay Circuit Check
1) Remove main relay from relay/fuse box.
2) Measure voltage between “BLK/YEL” wire terminals of 

main relay connector and body ground.
Is voltage 10 – 14 V?

Go to Step 9. “BLK/YEL” wire 
circuit open.

Step Action Yes No
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9 Main Relay Check
1) Measure resistance between each two terminals of main 

relay. (See Fig. 3).
Between main relay terminals 
“A” and “B”: Infinity
“C” and “D”: 160 – 240 Ω at 20°C (68°F)

2) Check that there is continuity between terminals “A” and 
“B” when battery is connected to terminals “C” and “D” 
(See Fig. 4).

Is main relay in good condition?

“BRN/WHT” wire 
open circuit or 
high resistance cir-
cuit.

Replace main 
relay.

Step Action Yes No

[A]: Fig. 1 for Step 3 [C]: Fig. 3 for Step 9 1. Main fuse (15 A)

[B]: Fig. 2 for Step 7 [D]: Fig. 4 for Step 9 2. Main relay

[A] [B]

[D][C]

21

2

2
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DTC P0010 Camshaft Position Actuator Circuit
WIRING DIAGRAM

CIRCUIT DESCRIPTION
Actual valve timing fails to become close to target advance level of each function although advance control func-
tion or retarded advance control function is at work.

DTC DETECTING CONDITION AND TROUBLE AREA

[A]: Oil flow 3. ECM 6. Relay/fuse box 9. Oil pump

1. Oil control valve 4. “IG” fuse 7. Camshaft timing sprocket 10. Oil pan

2. Main relay 5. Ignition switch 8. Oil filter 11. Intake camshaft

C63-2

G91-6

C64-15                                                

G91-5

G91-28BLK/WHT

BRN/WHT

BLK/REDBLK/YEL

BLK/YEL
WHT/BLU

BLK/YEL

BLK/YEL

BLK/RED

BLK/RED

BLU

80A 60A 15A

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

C63-1

C64-2

BLK/ORN

BLK/ORN

BLK

C64-1

1

11

7

[A]:

8 9

10

7

1

3

2

4

5

6

DTC DETECTING CONDITION TROUBLE AREA
Monitor signal of oil control valve is different from command 
signal. (Circuit open or short)
(2 driving cycle detection logic)

• Oil control valve
• Oil control valve circuit
• ECM
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DTC CONFIRMATION PROCEDURE

1) Clear DTC. Refer to “Diagnostic Trouble Code (DTC) Clearance”.
2) Start engine.
3) Maintain engine speed at 2000 r/min. or higher for 5 seconds.
4) Check DTC. Refer “Diagnostic Trouble Code (DTC) Check”.

TROUBLESHOOTING

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Check oil control valve power supply circuit.
1) Turn OFF ignition switch, disconnect connector from oil 

control valve.
2) Turn ignition switch ON, measure voltage between “BLK/

RED” wire terminal of oil control valve connector and 
engine ground.

Is voltage 10 – 14 V?

Go to Step 3. “BLK/RED” wire 
open circuit.

3 Check wire circuit.
1) Turn OFF ignition switch, disconnect connectors from 

ECM.
2) Check for proper connection to “C63-2” wire terminal of 

ECM connector.
3) If OK, measure resistance between “C63-2” wire terminal 

of ECM connector and vehicle body ground.
Is resistance infinity?

Go to Step 4. “BLU” wire shorted 
to ground circuit.

4 Check wire circuit.
1) Turn ignition switch ON, measure voltage between “C63-2” 

wire terminal of ECM connector and engine ground.
Is voltage 0 V?

Go to Step 5. “BLU” wire shorted 
to power supply 
circuit.

5 Check wire circuit.
1) Turn OFF ignition switch, connect connector to oil control 

valve.
2) Turn ignition switch ON, measure voltage between “C63-2” 

wire terminal of ECM connector and engine ground.
Is voltage 10 – 14 V?

Go to Step 6. “BLU” wire open 
circuit.

6 Check oil control valve.
1) Check oil control valve referring to “Oil control valve 

inspection” in Section 6E1.
Is it in good condition?

Go to Step 7. Replace oil con-
trol valve.
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DTC P0011 Camshaft Position – Timing Over-Advanced or System Perfor-
mance
DTC P0012 Camshaft Position – Timing Over-Retarded

DESCRIPTION
Actual value of advanced valve timing does not reach target value.
Valve timing is advanced although ECM command is most retarding.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) Clear DTC. Refer to “Diagnostic Trouble Code (DTC) Clearance”
2) Start engine and drive vehicle under usual driving condition for 5 minutes or longer until engine is warmed

up to normal operating temperature.
3) Stop vehicle.
4) Run engine at idle speed for 1 minute.
5) Start vehicle and increase vehicle speed up to 80 km/h (50 mile/h).
6) Keep vehicle speed at 80 km/h (50 mile/h) for 1 minute or longer at 5th gear position or D range.
7) Decrease vehicle speed gradually.
8) Stop vehicle and ignition switch OFF.
9) Repeat step 4) to 7) one time.

10) Stop vehicle.
Check DTC. Refer to “Diagnostic Trouble Code (DTC) Check” in this section.

7 Check oil control valve control circuit.
1) Check for proper connection to “G91-5” and “G91-6” wire 

terminals of ECM connector.
2) Turn OFF ignition switch, measure resistance between 

each “G91-5” and “G91-6” wire terminals of ECM connec-
tor and “C63-2” wire terminal of ECM connector.

Is resistance 6 – 8.5 Ω at 20°C, 68°F?

Substitute a 
known-good ECM 
and recheck.

“BLK/RED” wire 
and/or “BLU” wire 
in high resistance 
circuit.

Step Action Yes No

DTC DETECTING CONDITION TROUBLE AREA
Actual valve of advanced valve timing does not reach target 
value, or valve timing is advanced although ECM command is 
most retarding.
(1 driving cycle detection logic)

• Oil control valve
• Oil galleries of timing sprocket
• Intake camshaft timing sprocket

(VVT actuator)

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2500 m, 8200 ft or less (540 mmHg, 72 kPa or more)
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TROUBLESHOOTING

Step Action Yes No
1 Is DTC P0010 detected together? Go to “DTC P0010 

Camshaft Position 
Actuator Circuit” in 
this section.

Go to Step 2.

2 Do you have Suzuki Scan Tool? Go to Step 3. Go to Step 5.
3 VVT GAP Check

1) With ignition switch turned OFF, connect Suzuki Scan 
Tool.

2) Start engine and warm up to normal operating tempera-
ture.

3) Select menu to DATA LIST.
4) Check that the VVT GAP displayed on Suzuki Scan Tool is 

0 – 5°.
Is it OK?

Go to Step 4. Check valve timing 
referring to “Tim-
ing Chain and 
Chain Tensioner 
Removal and 
Installation” in 
Section 6A1.
If OK, go to Step 
5.

4 VVT Signal Check
1) Drive vehicle the following condition.
• Vehicle speed at 80 km/h (50 mile/h).
• Gear position at 5th or D range.

2) Check that the VVT GAP displayed on Suzuki Scan Tool is 
0 – 5°.

Is it OK?

Substitute a 
known-good ECM 
and recheck.

Go to Step 5.

5 Oil Control Circuit Visual Inspection
1) Remove cylinder head cover referring to “Cylinder Head 

Cover Removal and Installation” in Section 6A1.
2) Check oil pressure leakage from oil control circuit.
Is it in good condition?

Go to Step 6. Repair or replace.

6 Check Oil Control Circuit.
1) Remove oil control valve referring to “Oil control valve” in 

Section 6A1.
2) Remove oil gallery pipe referring to “Oil gallery pipe” in 

Section 6A1.
3) Check oil gallery pipe and oil control valve for clog or 

sludge.
Is it in good condition?

Go to Step 7. Clean oil control 
valve and oil gal-
lery pipe.
Replace oil con-
trol valve if a prob-
lem is not solved 
after cleaning oil 
control valve and 
oil gallery pipe.

7 Check Oil Control Valve
1) Check oil control valve referring to “Oil control valve 

inspection” in Section 6E1.
Is it in good condition?

Replace camshaft 
timing sprocket.

Replace oil con-
trol valve.

NOTE:
Upon completion of inspection and repair work, perform “DTC Confirmation Procedure” and confirm
that the trouble has been corrected.
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DTC P0101 Mass Air Flow Circuit Range/Performance
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
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DTC DETECTING CONDITION TROUBLE AREA
Even if the voltage of the throttle position sensor changes, the 
voltage of the mass air flow sensor does not change normally.
(2 driving cycle detection logic)

• Air intake system (clog or leakage)
• High resistance in the sensor circuit
• MAF sensor
• TP sensor
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.
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1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature. (ECT approx. 90 – 95°C, 194 – 203°F)
4) Drive vehicle at 40 km/h (25 mile/h) at 5th gear or D range (engine speed: about 1250 rpm).
5) Increase vehicle speed to 45 km/h (28 mile/h) at 5th gear or D range (engine speed: about 1400 rpm).
6) Release accelerator pedal to decrease vehicle speed till 40 km/h (25 mile/h).
7) Repeat Step 4) to 6) for 5 times.
8) Stop vehicle and check DTC and pending DTC.

TROUBLESHOOTING

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Visual inspection.
Check MAF sensor and air intake system for:
1) Objects which block measuring duct and resistor of MAF 

sensor.
2) Other air flow which does not pass the MAF sensor.
Are there in good condition?

Go to Step 3. Repair or replace.

3 MAF sensor performance check.
1) With ignition switch turned OFF, install scan tool.
2) Start engine and warm up to normal operation tempera-

ture.
3) Check MAF value using scan tool, under the following con-

ditions.
MAF value specification
Idling: 1.5 – 4.0 g/sec.
Racing at 2500 r/min: 5.0 – 10.0 g/sec.
Is each value as specified?

Go to Step 11. Go to Step 4.

4 MAF sensor output voltage check.
1) Check voltage between “C63-14” and “C63-28” wire termi-

nals under the following conditions.
Voltage between “C63-14” and “C63-28” wire terminals of 
ECM connector
Ignition switch ON, leaving engine OFF: 0.5 – 1.2 V
Idling: 1.3 – 1.8 V
Is each value as specified?

Poor “C63-14” or/
and “C63-28” ter-
minal connection.
If OK, substitute a 
known-good ECM 
and recheck.

Go to Step 5.
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5 Check MAF sensor power supply voltage.
1) Disconnect connector from MAF sensor with ignition 

switch turned OFF.
2) Turn ON ignition switch, measure voltage between engine 

ground and “BLK/RED” wire terminal of MAF sensor con-
nector. See Fig. 1.

Is voltage 10 – 14 V?

Go to Step 6. “BLK/RED” wire in 
open circuit.

6 Check MAF sensor ground circuit.
1) Measure resistance between “ORN” wire terminal of MAF 

sensor connector and engine ground.
Is resistance below 5Ω?

Go to Step 8. Go to Step 7.

7 Check ground circuit.
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Remove ECM from vehicle body and connect connectors 

to ECM.
3) Measure resistance between “C63-28” wire terminal of 

ECM connector and vehicle body ground.
Is resistance below 5 Ω?

“ORN” wire in 
open or high resis-
tance circuit.

ECM grounds 
“C63-1”, “C64-1” 
and/or “C64-2” cir-
cuit in open or high 
resistance.
If wires are OK, 
substitute a 
known-good ECM 
and recheck.

8 Check MAF sensor signal circuit.
1) Turn ON ignition switch.
2) Measure voltage between “PNK/BLK” wire terminal of MAF 

sensor connector and engine ground.
Is voltage 0 V?

Go to Step 9. “PNK/BLK” wire 
shorted to others 
circuit.

9 Check MAF sensor signal circuit.
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Measure resistance between “PNK/BLK” wire terminal of 

MAF sensor connector and vehicle body ground.
Is resistance infinity?

Go to Step 10. “PNK/BLK” wire 
shorted to ground 
circuit.

10 Check MAF sensor signal circuit.
1) Measure resistance between “PNK/BLK” wire terminal of 

MAF sensor connector and “C63-14” wire terminal of ECM 
connector.

Is resistance below 3 Ω?

Faulty MAF sen-
sor.

“PNK/BLK” wire in 
open or high resis-
tance circuit.

11 Is DTC P0121 detected? Go to “DTC P0121 
Throttle Position 
Sensor Circuit 
Range / Perfor-
mance” in this sec-
tion.

Substitute a 
known-good ECM 
and recheck.

Step Action Yes No
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DTC P0102 Mass Air Flow Circuit Low Input
WIRING DIAGRAM

[A]: Fig.1 for Step 5
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec.
4) Check DTC and pending DTC.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Current of MAF sensor output is less than the specified 

value for the specified time continuously.

• Open or short in MAF sensor circuit
• MAF sensor
• ECM

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 MAF Sensor Check.
1) Connect scan tool to DLC with ignition switch turned 

OFF.
2) Start engine and check MAF value displayed on scan 

tool. (Refer to “Scan Tool Data” in this section for nor-
mal value.)

Is normal value indicated?

Intermittent trouble. 
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” in 
Section 0A.

Go to Step 3.

3 Check MAF sensor power supply voltage.
1) Disconnect connector from MAF sensor with ignition 

switch turned OFF.
2) Turn ON ignition switch, measure voltage between 

engine ground and “BLK/RED” wire terminal of MAF 
sensor connector.

Is voltage 10 – 14 V?

Go to Step 4. “BLK/RED” wire in 
open circuit.

4 Check MAF sensor ground circuit.
1) Measure resistance between “ORN” wire terminal of 

MAF sensor connector and engine ground.
Is resistance below 5 Ω?

Go to Step 6. Go to Step 5.

5 Check ground circuit.
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Remove ECM from vehicle body and connect connec-

tors to ECM.
3) Measure resistance between “C63-28” terminal of 

ECM connector and vehicle body ground.
Is resistance below 5 Ω?

“ORN” wire in open 
or high resistance 
circuit.

ECM grounds “C63-
1”, “C64-1” and/or 
“C64-2” circuit open 
or high resistance.
If wires are OK, sub-
stitute a known-good 
ECM and recheck.
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6 Check MAF sensor signal circuit.
1) Turn ON ignition switch.
2) Measure voltage between “PNK/BLK” wire terminal of 

MAF sensor connector and engine ground.
Is voltage 0 V?

Go to Step 7. “PNK/BLK” wire 
shorted to other cir-
cuit.

7 Check MAF sensor signal circuit.
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Measure resistance between “PNK/BLK” wire termi-

nal of MAF sensor connector and vehicle body 
ground.

Is resistance infinity?

Go to Step 8. “PNK/BLK” wire 
shorted to ground 
circuit.

8 Check MAF sensor signal circuit.
1) Measure resistance between “PNK/BLK” wire termi-

nal of MAF sensor connector and “C63-14” terminal of 
ECM connector.

Is resistance below 3 Ω?

Go to Step 9. “PNK/BLK” wire in 
open or high resis-
tance circuit.

9 Check MAF sensor output signal.
1) Connect ECM connectors to MAF sensor and ECM 

with ignition switch turned OFF.
2) Check voltage between “C63-14” and “C63-28” under 

the following condition.
Voltage between “C63-14” and “C63-28” of ECM con-
nector at ignition switch ON, leaving engine stop: 0.5 
– 1.2 V
Idling: 1.3 – 1.8 V
Is each value as specified?

Substitute a known-
good ECM and 
recheck.

Faulty MAF and IAT 
sensor.

Step Action Yes No



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-73
DTC P0103 Mass Air Flow Circuit High Input
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec.
4) Check DTC and pending DTC.

1. MAF and IAT sensor 4. Main relay 7. To other sensors

2. MAP sensor 5. ECM

3. Ignition switch 6. To TP sensor

C64-15

G91-28  

12V 5V
G91-6

 G91-5

BLK/WHT

BLK/REDBLK/RED

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

WHT/BLU

80A 60A 15A

BLK/YEL BLK/YEL

BLK/YEL

BLK/YEL

BRN/WHT

C63-1

C64-2

BLK/ORN

BLK/ORN

BLK

C64-1

BLK/RED

PNK/BLK

ORN

ORN

ORN

C63-14

RED/WHT C63-15

C63-28

ORN

GRY/RED GRY/RED C63-8

3

4

1

2

7

6

5

DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• After 3 seconds from ignition switch ON, and current of 

MAF sensor output is more than the specified value for the 
specified time continuously.

• Open or short in MAF sensor circuit
• MAF sensor
• ECM
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 MAF sensor check.
1) Connect scan tool to DLC with ignition switch turned 

OFF.
2) Start engine and check MAF value displayed on scan 

tool. (Refer to “Scan Tool Data” in this section for nor-
mal value.)

Is normal value indicated?

Intermittent trouble. 
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” in 
Section 0A.

Go to Step 3.

3 Check MAF sensor power supply voltage.
1) Disconnect connector from MAF sensor with ignition 

switch turned OFF.
2) Turn ON ignition switch, measure voltage between 

engine ground and “BLK/RED” wire terminal of MAF 
sensor connector.

Is voltage 10 – 14 V?

Go to Step 4. “BLK/RED” wire in 
open circuit.

4 Check MAF sensor ground circuit.
1) Measure resistance between “ORN” wire terminal of 

MAF sensor connector and engine ground.
Is resistance below 5 Ω?

Go to Step 6. Go to Step 5.

5 Check ground circuit.
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Remove ECM from vehicle body and connect connec-

tors to ECM.
3) Measure resistance between “C63-28” terminal of 

ECM connector and vehicle body ground.
Is resistance below 5 Ω?

“ORN” wire in open 
or high resistance 
circuit.

ECM grounds “C63-
1”, “C64-1” and/or 
“C64-2” circuit in 
open or high resis-
tance.
If wires are OK, sub-
stitute a known-good 
ECM and recheck.

6 Check MAF sensor signal circuit.
1) Turn ON ignition switch.
2) Measure voltage between “PNK/BLK” wire terminal of 

MAF sensor connector and engine ground.
Is voltage 0 V?

Go to Step 7. “PNK/BLK” wire 
shorted to others cir-
cuit.

7 Check MAF sensor output signal
1) Connect connector to MAF sensor with ignition switch 

turned OFF.
2) Check voltage between “C63-14” and “C63-28” under 

the following condition.
Voltage between “C63-14” and “C63-28” of ECM con-
nector at ignition switch ON, leaving engine OFF: 0.5 
– 1.0 V
Idling: 1.3 – 1.8 V
Is each value as specified?

Substitute a known-
good ECM and 
recheck.

Faulty MAF and IAT 
sensor.
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DTC P0112 Intake Air Temperature Sensor Circuit Low
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec.
4) Check DTC and pending DTC.

1. MAF and IAT sensor

2. ECM
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DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of IAT sensor output is less than the specified 

value
(High intake air temperature (low voltage/low resistance))

• IAT sensor circuit
• IAT sensor
• ECM
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 IAT sensor and its circuit check.
1) Connect scan tool with ignition switch 

turned OFF.
2) Turn ON ignition switch.
3) Check intake air temp. displayed on scan 

tool.
Is 165°C (329°F) indicated?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in
Section 0A.

3 Check ECM voltage.
1) Disconnect connector from IAT sensor with 

ignition switch turned OFF.
2) Check for proper connection to IAT sensor 

at “LT GRN/BLK” and “ORN” wire terminals.
3) If OK, then turn ON ignition switch, check 

voltage between “LT GRN/BLK” wire termi-
nal of IAT sensor connector and vehicle 
body ground. See Fig. 1.

Is voltage about 4 – 6 V?

Go to Step 6. Go to Step 4.

4 Check IAT circuit insulation.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “LT GRN/

BLK” wire terminal of IAT sensor connector 
and body ground.

Is resistance infinity?

Go to Step 5. “LT GRN/BLK” wire 
shorted to ground circuit.
If wire are OK, substitute 
a known-good ECM and 
recheck.

5 Check IAT short circuit.
1) Turn ON ignition switch.
2) Check voltage between “LT GRN/BLK” wire 

terminal of IAT sensor connector and vehi-
cle body ground.

Is voltage about 0 V?

Go to Step 6. “LT GRN/BLK” wire 
shorted to other circuits.
If wire are OK, substitute 
a known-good ECM and 
recheck.

6 Check IAT sensor according to “Mass air flow 
(MAF) and intake air temperature (IAT) sensor 
inspection” in Section 6E1.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Replace MAF and IAT 
sensor.

[A]: Fig.1 for Step 3

1. Disconnected MAF and IAT sensor connector

2. Engine ground
V

[A]

2
1
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DTC P0113 Intake Air Temperature Sensor Circuit High
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec.
4) Check DTC and pending DTC.
TROUBLESHOOTING
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2. ECM

3. To other sensor
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DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of IAT sensor output is more than the specified 

value
(Low intake air temperature (high voltage/high resistance))

• IAT sensor circuit
• IAT sensor
• ECM

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 IAT sensor and its circuit check.
1) Connect scan tool to DLC with ignition 

switch turned OFF.
2) Turn ON ignition switch.
3) Check intake air temp. displayed on scan 

tool.
Is –40°C (–40°F) indicated?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
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3 Check IAT sensor voltage.
1) Disconnect connector from IAT sensor with 

ignition switch turned OFF.
2) Check for proper connection to IAT sensor 

at “LT GRN/BLK” and “ORN” wire terminals.
3) If OK, then turn ON ignition switch, check 

voltage between “LT GRN/BLK” wire termi-
nal of IAT sensor connector and vehicle 
body ground. See Fig. 1.

Is voltage about 4 – 6 V?

Go to Step 7. Go to Step 4.

4 Check ECM voltage.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Check for proper connection of ECM con-

nector at “C63-17” terminal.
4) If OK, then turn ON ignition switch, check 

voltage between “C63-17” terminal of ECM 
connector and vehicle body ground.

Is voltage about 4 – 6 V?

“LT GRN/BLK” wire open 
circuit.
If wire and connection are 
OK, go to Step 5.

Go to Step 5.

5 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch.
3) Check voltage between “LT GRN/BLK” wire 

terminal of IAT sensor connector and vehi-
cle body ground.

Is voltage about 0 V?

Go to Step 6. “LT GRN/BLK” wire 
shorted to other circuits.
If wire are OK, substitute 
a known-good ECM and 
recheck.

6 Check wire circuit.
1) Measure resistance between “C63-17” ter-

minal of ECM connector and “LT GRN/BLK” 
wire terminal of IAT sensor connector with 
ignition switch turned OFF.

Is resistance below 5 Ω?

Go to Step 7. “LT GRN/BLK” wire in 
high resistance circuit.

7 Check ground circuit.
1) Connect connectors to ECM.
2) Check for proper connection of IAT sensor 

connector at “ORN” wire terminal.
3) Measure resistance between “ORN” wire 

terminal of IAT sensor connector and body 
ground.

Is resistance below 5 Ω?

Go to Step 9. Go to Step 8.

8 Check ground circuit.
1) Measure resistance between “C63-28” ter-

minal of ECM connector and body ground.
Is resistance below 5 Ω?

“ORN” wire open circuit or 
high resistance circuit.
Poor “C63-28” connec-
tion.

Faulty ECM ground cir-
cuit.
If circuit are OK, substi-
tute a known-good ECM 
and recheck.

Step Action Yes No
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9 Check IAT sensor according to “Mass air flow 
(MAF) and intake air temperature (IAT) sensor 
inspection” in Section 6E1.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Replace MAF and IAT 
sensor.

Step Action Yes No

[A]: Fig. 1 for Step 3

1. Disconnected MAF and IAT sensor connector

2. Engine ground
V

[A]

2
1
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DTC P0117 Engine Coolant Temperature Circuit Low
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. ECT sensor 2. ECM 3. To other sensors
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C63-16LT GRN

DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of ECT sensor output is less than the specified 

value
(High engine coolant temperature (low voltage/low resis-
tance))

• ECT sensor circuit
• ECT sensor
• ECM

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 ECT sensor and its circuit check.
1) Connect scan tool with ignition switch 

turned OFF.
2) Turn ignition switch ON.
3) Check engine coolant temp. displayed on 

scan tool.
Is 164°C (327°F) indicated?

Go to Step 3. Intermittent trouble check 
for intermittent referring to 
“Intermittent and Poor 
Connection” in section 
0A.
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3 Check ECM voltage.
1) Disconnect connector from ECT sensor with 

ignition switch turned OFF.
2) Check for proper connection to ECT sensor 

at “LT GRN” and “ORN” wire terminals.
3) If OK, then turn ON ignition switch, check 

voltage between “LT GRN” wire terminal 
and vehicle body ground. See Fig. 1.

Is voltage about 4 – 6 V?

Got to Step 6. Go to Step 4.

4 Check ECT sensor circuit insulation.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “LT GRN” wire 

terminal of ECT sensor connector and body 
ground.

Is resistance infinity?

Got to Step 5. “LT GRN” wire shorted to 
ground circuit.
If wire are OK, substitute 
a known-good ECM and 
recheck.

5 Check ECT sensor short circuit.
1) Turn ON ignition switch.
2) Check voltage between “LT GRN” wire ter-

minal of ECT sensor connector and vehicle 
body ground.

Is voltage about 0 V?

Got to Step 6. “LT GRN” wire shorted to 
other circuits.
If wire are OK, substitute 
a known-good ECM and 
recheck.

6 Check ECT sensor according to “Engine cool-
ant temperature sensor (ECT sensor) inspec-
tion” in Section 6E1.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Replace ECT sensor.

Step Action Yes No

[A]: Fig. 1 for Step 3
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DTC P0118 Engine Coolant Temperature Circuit High
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec. or more.
4) Check DTC and pending DTC.

1. ECT sensor

2. ECM

3. To other sensors

C63-28ORN ORN

3

1
2
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DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of ECT sensor output is more than the specified 

value
(Low engine coolant temperature (high voltage/high resis-
tance))

• ECT sensor circuit
• ECT sensor
• ECM
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 ECT sensor and its circuit check.
1) Connect scan tool with ignition switch 

turned OFF.
2) Turn ignition switch ON.
3) Check engine coolant temp. displayed on 

scan tool.
Is –40°C (–40°F) indicated?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

3 Check ECT voltage.
1) Disconnect connector from ECT sensor with 

ignition switch turned OFF.
2) Check for proper connection to ECT sensor 

at “LT GRN” and “ORN” wire terminals.
3) If OK, then turn ON ignition switch, check 

voltage between “LT GRN” wire terminal of 
ECT sensor connector and vehicle body 
ground. See Fig. 1.

Is voltage about 4 – 6 V?

Go to Step 6. Go to Step 4.

4 Check ECM voltage.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Check for proper connection of ECM con-

nector at “C63-16” terminals.
4) If OK, then turn ON ignition switch, check 

voltage between “C63-16” wire terminal of 
ECM connector and vehicle body ground.

Is voltage about 4 – 6 V?

“LT GRN” wire open cir-
cuit.
If wire and connection are 
OK, go to Step 5.

Go to Step 5.

5 Check ECT sensor harness voltage.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch.
3) Check voltage between “LT GRN” wire ter-

minal of ECT sensor connector and vehicle 
body ground.

Is voltage about 0 V?

Go to Step 6. “LT GRN” wire shorted to 
other circuits.
If wire are OK, substitute 
a known-good ECM and 
recheck.

6 Check ECT sensor harness resistance.
1) Measure resistance between “C63-16” ter-

minal of ECM connector and “LT GRN” wire 
terminal of ECT sensor connector with igni-
tion switch turn OFF.

Is resistance below 5 Ω?

Go to Step 7. “LT GRN” wire in high 
resistance circuit.
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7 Check ECT sensor ground circuit.
1) Connect connectors to ECM.
2) Check for proper connection of ECT sensor 

connector at “ORN” wire terminal.
3) Measure resistance between “ORN” wire 

terminal of ECT sensor connector and vehi-
cle body ground.

Is resistance below 5 Ω?

Go to Step 9. Go to Step 8.

8 Check ECT sensor ground circuit.
1) Measure resistance between “C63-28” ter-

minal of ECM connector and vehicle body 
ground.

Is resistance below 5 Ω?

“ORN” wire open circuit or 
high resistance circuit.
Poor “C63-28” connec-
tion.

Faulty ECM ground cir-
cuit.
If circuit are OK, substi-
tute a known-good ECM 
and recheck.

9 Check ECT sensor according to “Engine cool-
ant temperature sensor (ECT sensor) inspec-
tion” in Section 6E1.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Replace ECT sensor.

Step Action Yes No

[A]: Fig. 1 for Step 3



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-85
DTC P0121 Throttle Position Sensor Circuit Range / Performance
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1. TP sensor 3. To other sensors

2. To MAP sensor 4. ECM
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DTC DETECTING CONDITION TROUBLE AREA
Even if the voltage of the mass air flow sensor changes, the 
voltage of the throttle position sensor does not change nor-
mally.
(2 driving cycle detection logic)

• Air intake system
• TP sensor
• TP sensor circuit
• ECM
• MAF sensor
• Idle air control valve

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C, 19.4°F or higher
• Engine coolant temp.: –7°C, 19.4°F or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Drive vehicle at 60 km/h (38 mile/h) at 5th gear or D range.
5) Increase vehicle speed to 65 km/h (40 mile/h) at 5th gear or D range.
6) Release accelerator pedal to decrease vehicle speed till 60 km/h (38 mile/h).
7) Repeat Step 4) to 6) for 3 times.
8) Stop vehicle and check DTC and pending DTC.

TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Check TP sensor and its circuit.
1) Turn OFF ignition switch and connect Suzuki Scan 

Tool to DLC.
2) Turn ON ignition switch and check TP sensor output 

voltage when throttle valve is at idle position and 
fully opened. See Fig. 1.

Does voltage vary within specified value linearly as 
shown in figure?

Go to Step 11. Go to Step 3.

3 Check TP sensor voltage.
1) Disconnect connector from TP sensor with ignition 

switch turned OFF.
2) Check for proper connection to TP sensor connector 

at “GRY/RED”, “GRY/BLU” and “ORN” wire termi-
nals.

3) If OK, then with ignition switch turned ON, check 
voltage between “GRY/RED” wire terminal of TP 
sensor connector and body ground.

Is voltage about 4 – 6 V?

Go to Step 7. Go to Step 4.

4 Check ECM voltage.
1) Turn ignition switch to OFF position.
2) Check for proper connection of ECM connector at 

“C63-8” wire terminal.
3) If OK, disconnect connector from MAP sensor.
4) Turn ON ignition switch, check voltage between 

“C63-8” wire terminal of ECM connector and body 
ground.

Is voltage about 4 – 6 V?

“GRY/RED” wire open 
or high resistance cir-
cuit.
Faulty MAP sensor, 
check MAP sensor 
according to “MAP Sen-
sor Individual Check” 
under “DTC P0108 
Manifold Absolute Pres-
sure High Input” in this 
section.
If they are OK, go to 
Step 5.

Go to Step 5.
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5 Check wire circuit.
1) Disconnect connectors from ECM with ignition 

switch turned OFF.
2) Measure resistance between “GRY/RED” wire termi-

nal of ECM connector and body ground and between 
“GRY/BLU” wire terminal of ECM connector and 
body ground.

Is resistance infinity?

Go to Step 6. “GRY/RED” and/or 
“GRY/BLU” wire 
shorted to ground 
circuit.
If wire are OK, sub-
stitute a known-
good ECM and 
recheck.

6 Check wire circuit.
1) Turn ON ignition switch.
2) Check voltage between “GRY/RED” wire terminal of 

ECM connector and body ground and between 
“GRY/BLU” wire terminal of ECM connector and 
body ground.

Is voltage about 0 V at each terminal?

Go to Step 7. “GRY/RED” and/or 
“GRY/BLU” wire 
shorted to power 
circuit.
If wire are OK, sub-
stitute a known-
good ECM and 
recheck.

7 Check wire circuit.
1) Measure resistance between “C63-34” wire terminal 

of ECM connector and “GRY/BLU” wire terminal of 
TP sensor connector with ignition switch turned 
OFF.

Is resistance below 5 Ω?

Go to Step 8. “GRY/BLU” wire in 
high resistance cir-
cuit.

8 Check ground circuit.
1) Connect connectors to ECM.
2) Check for proper connection of MAP sensor connec-

tor at “ORN” wire terminal.
3) Measure resistance between “ORN” wire terminal of 

MAP sensor connector and body ground.
Is resistance below 5 Ω?

Go to Step 10. Go to Step 9.

9 Check ground circuit.
1) Measure resistance between “C63-28” wire terminal 

of ECM connector and body ground.
Is resistance below 5 Ω?

“ORN” wire open circuit 
or high resistance cir-
cuit.
Poor “C63-28” connec-
tion.

Faulty ECM ground 
circuit.
If circuit are OK, 
substitute a known-
good ECM and 
recheck.

10 Check TP sensor.
1) Turn OFF ignition switch.
2) Disconnect TP sensor connector.
3) Check for proper connection to TP sensor at each 

terminal.
4) If OK, then measure resistance between TP sensor 

terminals and check if each measured value is as 
specified. See Fig. 2.

TP sensor resistance
Between 1 and 3: 4.0 – 6.0 kΩ
Between 1 and 2: 0.1 – 6.5 kΩ, varying according to 
throttle valve opening.
Are measured values as specified?

Go to Step 11. Replace TP sensor.

Step Action Yes No
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11 Check MAF sensor for performance.
1) Check MAF sensor performance, referring to “DTC 

P0101 Mass Air Flow Circuit Range/Performance” in 
this section.

Is it in good condition?

Go to Step 12. Repair or replace it.

12 Is DTC P0506 or P0507 detected? Go to applicable DTC 
diag. flow table.

Go to Step 13.

13 Check idle air control (IAC) valve
1) Check idle air control valve referring to “Idle air con-

trol (IAC) valve operation check” in this section.
Is it in good condition?

Go to Step 14. Repair or replace 
idle air control 
valve.

14 Check throttle body.
1) Check throttle body for clog or leak.
Is it OK?

Substitute a known-
good ECM and recheck.

Repair throttle 
body.

Step Action Yes No

[A]: Fig. 1 for Step 2

[B]: Fig. 2 for Step 10
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DTC P0122 Throttle Position Sensor Circuit Low
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. TP sensor 2. To MAP sensor 3. To other sensors 4. ECM
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DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of TP sensor output is less than 0.15 V

• TP sensor circuit
• TP sensor
• ECM

NOTE:
When this DTC and P1700 are stored together, also clear DTC stored in TCM after completion of
repair.

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.
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2 Check TP sensor and its circuit.
1) Connect scan tool to DLC with ignition 

switch turned OFF and then turn ON ignition 
switch.

2) Check throttle valve opening percentage dis-
played on scan tool.

3) Check throttle valve opening percentage dis-
played on scan tool while opening throttle 
valve from idle position to full open position.

Is it displayed 0%?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

3 Check wire harness.
1) Disconnect connector from TP sensor with 

ignition switch turned OFF.
2) Check for proper connection to TP sensor at 

“GRY/RED”, “GRY/BLU” and “ORN” wire 
terminals.

3) If OK, then with ignition switch turned ON, 
check voltage between “GRY/RED” wire ter-
minal of TP sensor connector and body 
ground. See Fig. 1.

Is voltage about 4 – 6 V at each terminal?

Go to Step 5. Go to Step 4.

4 Check ECM voltage.
1) Check for proper connection of ECM con-

nector at “C63-8” and “C63-34” wire termi-
nals.

2) If OK, disconnect connector from MAP sen-
sor.

3) Turn ON ignition switch, check voltage 
between “C63-8” wire terminal of ECM con-
nector and body ground.

Is voltage about 4 – 6 V at each terminal?

Check MAP sensor 
according to “MAP Sen-
sor Individual Check” 
under “DTC P0108 Mani-
fold Absolute Pressure 
High Input” in Section 
6E1.
If they are OK, go to Step 
5.

Go to Step 5.

5 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turn OFF.
2) Check that there is insulation between 

“GRY/RED” wire terminal of TP sensor con-
nector and body ground and between “GRY/
BLU” wire terminal of TP sensor connector 
and body ground.

Is there insulation?

Go to Step 6. “GRY/RED” and/or “GRY/
BLU” wire shorted to 
ground circuit.
If wires are OK, substitute 
a known-good ECM and 
recheck.

6 Check TP sensor.
1) Check resistance between terminals of TP 

sensor. See Fig. 2.
TP sensor resistance
Between 1 and 3: 4.0 – 6.0 kΩ
Between 1 and 2: 0.1 – 6.5 kΩ
Are measured values within specifications?

Substitute a known-good 
ECM and recheck.

Replace TP sensor.

Step Action Yes No
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DTC P0123 Throttle Position Circuit High Input
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

[A]: Fig. 1 for Step 3

[B]: Fig. 2 for Step 6

1. TP sensor 3. To other sensors

2. To MAP sensor 4. ECM
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DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
• Engine is running
• Voltage of TP sensor output is more than 4.7 V

• TP sensor circuit
• TP sensor
• ECM
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DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 10 sec. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check TP sensor and its circuit.
1) Connect scan tool to DLC with ignition 

switch turned OFF and then turn ignition 
switch ON.

2) Check throttle valve opening percentage 
displayed on scan tool.

3) Check throttle valve opening percentage 
displayed on scan tool while opening throt-
tle valve from idle position to full open posi-
tion.

Is it displayed 100%?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

3 Check wire harness.
1) Disconnect connector from TP sensor with 

ignition switch turned OFF.
2) Check for proper connection to TP sensor 

at “GRY/RED”, “GRY/BLU” and “ORN” wire 
terminals.

3) If OK, then with ignition switch turned ON, 
check voltage between “GRY/RED” wire 
terminal of TP sensor connector and body 
ground. See Fig. 1.

Is voltage about 4 – 6 V at each terminal?

Go to Step 6. Go to Step 4.

4 Check ECM voltage.
1) Check for proper connection of connector at 

“C63-8” and “C63-34” wire terminals.
2) If OK, disconnect connector from MAP sen-

sor.
3) Turn ON ignition switch, check voltage 

between “C63-8” wire terminal of ECM con-
nector and body ground.

Is voltage about 4 – 6 V at each terminal?

“GRY/RED” and/or “GRY/
BLU” wire open circuit.
Check MAP sensor 
according to “MAP Sen-
sor Individual Check” 
under “DTC P0108 Mani-
fold Absolute Pressure 
High Input” in this section.
If they are OK, go to Step 
5.

Go to Step 5.
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5 Check wire circuit.
1) Disconnect connector from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch.
3) Check voltage between “GRY/RED” wire 

terminal of TP sensor connector and body 
ground and between “GRY/BLU” wire termi-
nal of TP sensor connector and body 
ground.

Is voltage about 0 V at each terminal?

Go to Step 7. “GRY/RED” and/or “GRY/
BLU” wire shorted to 
power circuit.
If wire are OK, substitute 
a known-good ECM and 
recheck.

6 Check wire circuit.
1) Measure resistance between “C63-34” wire 

terminal of ECM connector and “GRY/BLU” 
wire terminal of TP sensor connector with 
ignition switch turned OFF.

Is resistance below 5 Ω?

Go to Step 8. “GRY/BLU” wire open cir-
cuit or high resistance cir-
cuit.

7 Check ground circuit.
1) Connect connector to ECM.
2) Check for proper connection of MAP sensor 

at “ORN” wire terminal.
3) Measure resistance between “ORN” wire 

terminal of MAP sensor connector and body 
ground.

Is resistance below 5 Ω?

Go to Step 9. Go to Step 8.

8 Check ground circuit.
1) Measure resistance between “C63-28” wire 

terminal of ECM connector and body 
ground.

Is resistance below 5 Ω?

“ORN” wire open circuit or 
high resistance circuit.
Poor “C63-28” connec-
tion.

Faulty ECM ground cir-
cuit.
If circuit are OK, substi-
tute a known-good ECM 
and recheck.

9 Check TP sensor.
1) Check resistance between terminals of TP 

sensor. See Fig. 2.
TP sensor resistance
Between 1 and 3: 4.0 – 6.0 kΩ
Between 1 and 2: 0.1 – 6.5 kΩ
Are measured values within specifications?

Substitute a known-good 
ECM and recheck.

Replace TP sensor.

Step Action Yes No

[A]: Fig. 1 for Step 3

[B]: Fig. 2 for Step 9
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DTC P0131 O2 Sensor (HO2S) Circuit Low Voltage (Sensor-1)
DTC P0132 O2 Sensor (HO2S) Circuit High Voltage (Sensor-1)
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–2 heater

3. Ignition switch 6. HO2S–1 9. ECM
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DTC DETECTING CONDITION TROUBLE AREA
DTC P0131:
• HO2S voltage is higher than 4.5 V even after engine run-

ning for specified time continuously from engine start
• Maximum HO2S voltage is less than 0.6 V or minimum 

HO2S voltage is less than 0.3 V (2 driving cycle detection 
logic)

DTC P0132:
• HO2S voltage is less than 3.0 V even after engine running 

for specified time continuously from engine start
• Maximum HO2S voltage is 0.74 V or more or minimum 

HO2S voltage is 0.34 V or more (2 driving cycle detection 
logic) 

• HO2S–1 sensor circuit
• HO2S–1 sensor
• Fuel system
• ECM
• Fuel shortage

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.
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1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Drive vehicle at 40 mph (60 km/h) or higher. (engine speed: 2500 – 3000 r/min.)
5) Keep above vehicle speed for 6 min. or more. (Throttle valve opening is kept constant in this step.)
6) Release accelerator pedal and with engine brake applied, keep vehicle coasting (with fuel cut for 3 sec. or

more) and then stop vehicle.
7) Check DTC and pending DTC.

TROUBLESHOOTING

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C, 19.4°F or higher
• Engine coolant temp.: –7°C, 19.4°F or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Is there DTC(s) other than HO2S–1? Go to applicable DTC 
diag. flow table.

Go to Step 3.

3 Check HO2S–1 signal.
1) Connect scan tool to DLC with ignition 

switch turned OFF.
2) Warm up engine to normal operating tem-

perature and keep it at 2000 r/min. for 60 
sec.

3) Repeat racing engine (Repeat depressing 
accelerator pedal 5 to 6 times continuously 
and take foot off from pedal to enrich and 
enlean A/F mixture).

Does HO2S–1 output voltage deflect between 
below 0.3 V and over 0.74 V repeatedly?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If they are OK, go to Step 
8.

Go to Step 4.

4 Check HO2S–1 sensor ground.
1) Disconnect connector from HO2S–1 sen-

sor with ignition switch turned OFF.
2) Check for proper connection to HO2S–1 

sensor connector at “WHT”, “ORN” and 
“BLK/WHT” wire terminals.

3) If wire and connection are OK, check there 
is continuity between “ORN” wire terminal of 
HO2S–1 sensor connector and engine 
ground.

Is it continuity?

Go to Step 5. “ORN” wire open circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.
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5 Check HO2S–1 sensor ground.
1) With ignition switch turned ON, check volt-

age between “ORN” wire terminal of HO2S–
1 sensor connector and engine ground.

Is voltage about 0.1 V or less?

Go to Step 6. “ORN” wire high resis-
tance circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

6 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure resistance between “WHT” wire 

terminal of HO2S–1 connector and “C63-
11” wire terminal of ECM connector.

Is resistance less than 5 Ω?

Go to Step 7. “WHT” wire high resis-
tance circuit or open cir-
cuit.
Poor “C63-11” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

7 Check wire circuit.
1) Disconnect connector from ECM with igni-

tion switch turn OFF.
2) Measure resistance between “WHT” wire 

terminal of HO2S–1 sensor connector and 
body ground.

Is resistance infinity?

Go to Step 8. “WHT” wire shorted to 
ground circuit.

8 Check HO2S–1 signal circuit.
1) Measure voltage between “WHT” wire ter-

minal of HO2S–1 connector and vehicle 
body ground.

Is voltage 0 V?

Go to Step 9. “WHT” wire shorted to 
others circuit.

9 Check HO2S–1 heater circuit.
1) Check HO2S–1 heater circuit, referring to 

“DTC P0031 HO2S Heater Control Circuit 
Low (Sensor-1) DTC P0032 HO2S Heater 
Control Circuit High (Sensor-1)”.

Is circuit in good condition?

Go to Step 10. Repair or replace it.

10 Check exhaust system.
1) Check exhaust system for exhaust gas 

leakage.
Is it OK?

Go to Step 4 in DTC 
P0171 and P0172 diagno-
sis flow table.
If it is in good condition, 
go to Step 11.

Repair exhaust system for 
leakage.

11 Check air intake system.
1) Check air intake system for clog or leak.
Is it OK?

Check HO2S–1 sensor, 
referring to “Heated oxy-
gen sensor (HO2S-1 and 
HO2S-2) heater on-vehi-
cle inspection” in Section 
6E1.
If it in good condition, sub-
stitute a known-good 
ECM and recheck.

Repair or replace.

Step Action Yes No
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DTC P0133 O2 Sensor (HO2S) Circuit Slow Response (Sensor-1)
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–2 heater

3. Ignition switch 6. HO2S–1 9. ECM

DTC DETECTING CONDITION TROUBLE AREA
Response time (time to change from lean to rich or from rich to lean) 
of HO2S–1 output voltage is about 1 sec. at minimum or average 
time of 1 cycle is 5 sec. at minimum.
(2 driving cycle detection logic)

• Heated oxygen sensor–1
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WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C (19.4°F) or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)



6-98 ENGINE GENERAL INFORMATION AND DIAGNOSIS
1) Perform step 1) to 6) of DTC P0131/P0132 confirmation procedure.
2) Check if DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor monitoring test has

completed by using scan tool. If not in both of above checks (i.e., no DTC and pending DTC and oxygen
sensor monitoring test not completed), check vehicle condition (environmental) and repeat step 3) through
6) of DTC P0131/P0132 confirmation procedure.

TROUBLESHOOTING

DTC P0134 Heated Oxygen Sensor (HO2S) No Activity Detected (Sensor-1)
WIRING DIAGRAM

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Is there DTC(s) other than HO2S–1 (DTC 
P0133)?

Go to applicable DTC 
diag. flow table.

Replace HO2S–1.

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–2 heater

3. Ignition switch 6. HO2S–1 9. ECM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
Refer to “DTC P0133 O2 Sensor (HO2S) Circuit Slow Response (Sensor-1)” in this section.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA
Maximum HO2S voltage is lower than 0.45 V.
(2 driving cycle detection logic)

• HO2S–1
• HO2S–1 circuit
• Fuel system
• Exhaust gas leakage
• ECM
• Fuel shortage

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 HO2S–1 output voltage check.
1) Connect scan tool to DLC with ignition 

switch turned OFF.
2) Warm up engine to normal operating tem-

perature and keep it at 2000 r/min. for 60 
sec.

3) Repeat racing engine (Repeat depressing 
accelerator pedal 5 to 6 times continuously 
to enrich A/F mixture and take foot off from 
pedal to enlean) and check HO2S output 
voltage displayed on scan tool.

Is over 0.74 V and below 0.3 V indicated?

Go to Step 4. Go to Step 3.

3 Check HO2S–1 sensor ground.
1) Disconnect connector from HO2S–1 sen-

sor with ignition switch turned OFF.
2) Check for proper connection to HO2S–1 

sensor at “WHT”, “ORN” and “BLK/WHT” 
wire terminals.

3) If wire and connection are OK, check there 
is continuity between “ORN” wire terminal of 
HO2S–1 sensor connector and engine 
ground.

Is it continuity?

Go to Step 4. “ORN” wire open circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

4 Check HO2S–1 sensor ground.
1) With ignition switch turn ON, check voltage 

between “ORN” wire terminal of HO2S–1 
sensor connector and engine ground.

Is voltage about 0.1 V or less?

Go to Step 5. “ORN” wire high resis-
tance circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.
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5 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure resistance between “WHT” wire 

terminal of HO2S–1 harness connector and 
“C63-11” terminal.

Is resistance less than 5 Ω?

Go to Step 6. “WHT” wire high resis-
tance circuit or open cir-
cuit.
Poor “C63-11” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

6 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “WHT” wire 

terminal of HO2S–1 sensor connector and 
body ground.

Is resistance infinity?

Go to Step 7. “WHT” wire shorted to 
ground circuit.

7 Check HO2S–1 heater circuit.
1) Check HO2S–1 heater circuit, referring to 

“DTC P0031 HO2S Heater Control Circuit 
Low (Sensor-1) DTC P0032 HO2S Heater 
Control Circuit High (Sensor-1)”.

Is result in good condition?

Go to Step 8. Repair or replace it.

8 Check exhaust system.
1) Check exhaust system for exhaust gas 

leakage.
Is it OK?

Go to Step 4 in DTC 
P0171 and P0172 diagno-
sis flow table.
If it is in good condition, 
go to Step 9.

Repair exhaust system for 
leakage.

9 Check air intake system.
1) Check air intake system for clog or leak.
Is it OK?

Check HO2S–1 sensor, 
referring to “Heated oxy-
gen sensor (HO2S-1 and 
HO2S-2) heater on-vehi-
cle inspection” in Section 
6E1.
If it in good condition, sub-
stitute a known-good 
ECM and recheck.

Repair or replace.

Step Action Yes No
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DTC P0031 HO2S Heater Control Circuit Low (Sensor-1)
DTC P0032 HO2S Heater Control Circuit High (Sensor-1)
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Run engine at idle speed for 1 min. or more.
5) Check DTC and pending DTC.

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–2 heater

3. Ignition switch 6. HO2S–1 9. ECM
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DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S–2 heater is more than specified value 
or lower than specified value for 3 seconds continuously
(2 driving cycle detection logic)

• HO2S–1 heater
• HO2S–1 heater circuit
• ECM
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check HO2S–1 heater power circuit.
1) Disconnect connector from HO2S–1 sen-

sor with ignition switch turned OFF.
2) Check for proper connection to HO2S–1 

sensor at “BLK/WHT” wire terminals.
3) If wire and connection are OK, measure 

voltage between “BLK/WHT” wire terminal 
and engine ground with ignition switch 
turned ON.

Is voltage over 10 V?

Go to Step 3. “BLK/WHT” wire open cir-
cuit or shorted to ground 
circuit.

3 Check HO2S–1 heater power circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “BLK/WHT” 

wire terminal of HO2S–1 connector and 
“C64-4” terminal wire of ECM connector.

Is resistance below 5 Ω?

Go to Step 4. “BLK/WHT” wire high 
resistance circuit.

4 Check HO2S–1 heater drive circuit.
1) Measure resistance between “C64-4” wire 

terminal of ECM connector and vehicle 
body ground.

Is resistance infinity?

Go to Step 5. “BLK/WHT” wire shorted 
to ground circuit.

5 Check HO2S–1 heater drive circuit.
1) Turn ON ignition switch.
2) Measure voltage between “C64-4” wire ter-

minal of ECM connector and vehicle body 
ground.

Is voltage 0 V?

Go to Step 6. “BLK/WHT” wire shorted 
to power circuit.

6 Check HO2S–1 heater drive circuit.
1) Connect connector to HO2S–1 with ignition 

switch turned OFF.
2) Turn ON ignition switch.
3) Measure voltage between “C64-4” wire ter-

minal of ECM connector and vehicle body 
ground with disconnect connector from 
ECM.

Is voltage over 10 V?

Go to Step 7. “BLK/WHT” wire open cir-
cuit.

7 Check heater of sensor–1.
1) Disconnect HO2S–1 coupler with ignition 

switch turned OFF.
2) Check HO2S–1 heater resistance. See Fig. 1.
It is 5.0 – 6.4 Ω at 20°C (68°F)?

Go to Step 8. Replace HO2S–1.
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8 Check HO2S–1 heater power circuit.
1) Disconnect connector from ECM with igni-

tion switch turned OFF.
2) Connect connector to HO2S–1 with ignition 

switch turned OFF.
3) Measure resistance between “C64-4” wire 

and “G91-28” wire terminals of ECM con-
nector.

It resistance below 12 Ω?

HO2S–1 heater circuit are 
OK.
Substitute a known-good 
ECM and recheck.

“BLK/WHT” wire high 
resistance circuit.

Step Action Yes No

[A]: Fig. 1 for Step 7



6-104 ENGINE GENERAL INFORMATION AND DIAGNOSIS
DTC P0137 O2 Sensor (HO2S) Circuit Low Voltage (Sensor-2)
DTC P0138 O2 Sensor (HO2S) Circuit High Voltage (Sensor-2)
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–1 heater

3. Ignition switch 6. HO2S–2 9. ECM
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DTC DETECTING CONDITION TROUBLE AREA
DTC P0137:
The voltage of HO2S–2 sensor is more than 4.5 V with HO2S–2 
heater ON.
DTC P0138:
When the minimum voltage of HO2S–2 sensor is more than 0.4 V 
or the average voltage of the sensor is more than 0.9 V, DTC 
P0138 is detected after the following driving sequence.
1) Drive the vehicle with the speed of 80 km/h (50 mile/h) at 5th

gear or D range.
2) Release the accelerator pedal for more than 4 seconds.
3) Stop the vehicle at the idle state for 6 seconds.
(2 driving cycle detection logic)

• HO2S–2
• HO2S–2 circuit
• Fuel system
• ECM
• Fuel shortage

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.
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1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Increase vehicle speed to 60 – 80 km/h (37 – 50 mile/h) at 5th gear or D range.
5) Release accelerator pedal and with engine brake applied, keep vehicle coasting (with fuel cut for 4 sec. or

more), then stop vehicle and run engine at idle speed for 6 sec. or more.
6) Repeat Step 4).
7) Keep above vehicle speed for 8 min. or more. (Throttle valve opening is kept constant in this Step.)
8) Repeat Step 5).
9) Check DTC and pending DTC.

TROUBLESHOOTING

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C, 19.4°F or higher
• Engine coolant temp.: –7°C, 19.4°F or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Is there DTC(s) other than fuel system (DTC 
P0171/P0172) and HO2S–2 (DTC P0134)?

Go to applicable DTC 
diag. flow table.

Go to Step 3.

3 Check HO2S–2 and its circuit.
1) Connect scan tool to DLC with ignition 

switch turned OFF.
2) Warm up engine to normal operating tem-

perature and keep it at 2000 r/min. for 60 
sec.

3) Repeat racing engine (Repeat depressing 
accelerator pedal 5 to 6 times continuously 
and take foot off from pedal to enrich and 
enlean A/F mixture).

Does HO2S–2 output voltage indicate deflect 
between over 0.35 V and below 0.25 V?

Go to DTC P0171 and 
P0172 diag. flow table 
(Fuel System Check).

Go to Step 4.

4 Check HO2S–2 sensor ground.
1) Disconnect connector from HO2S–2 sen-

sor with ignition switch turned OFF.
2) Check for proper connection to HO2S–2 

sensor connector at “BRN”, “ORN”, “RED/
BLU” and “BLK/WHT” wire terminals.

3) If wire and connection are OK, check there 
is continuity between “ORN” wire terminal of 
HO2S–2 sensor connector and engine 
ground.

Is it continuity?

Go to Step 5. “ORN” wire open circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.
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5 Check HO2S–2 sensor ground.
1) With ignition switch turn ON, check voltage 

between “ORN” wire terminal of HO2S–2 
sensor connector and engine ground.

Is voltage about 0.1 V or less?

Go to Step 6. “ORN” wire high resis-
tance circuit.
Poor “C63-28” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

6 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure resistance between “BRN” wire 

terminal of HO2S–2 sensor connector and 
“C63-33” wire terminal of ECM connector.

Is resistance less than 5 Ω?

Go to Step 7. “WHT” wire high resis-
tance circuit or open cir-
cuit.
Poor “C63-33” terminal 
connection.
Faulty ECM ground.
If they are OK, substitute 
a known-good ECM and 
recheck.

7 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “BRN” wire 

terminal of HO2S–2 sensor connector and 
body ground.

Is resistance infinity?

Go to Step 8. “BRN” wire shorted to 
ground circuit.

8 Check HO2S–2 signal circuit.
1) Measure voltage between “BRN” wire termi-

nal of HO2S–2 sensor connector and vehi-
cle body ground.

Is voltage 0 V?

Go to Step 9. “BRN” wire shorted to oth-
ers circuit.

9 Check HO2S–2 heater circuit.
1) Check HO2S–2 heater circuit, referring to 

“DTC P0037 HO2S Heater Control Circuit 
Low (Sensor-2) DTC P0038 HO2S Heater 
Control Circuit High (Sensor-2)”.

Is circuit in good condition?

Go to Step 10. Repair or replace it.

10 Check exhaust system.
1) Check exhaust system for exhaust gas 

leakage.
Is it OK?

Go to Step 4 in DTC 
P0171 and P0172 diagno-
sis flow table.
If it is in good condition, 
go to Step 11.

Repair exhaust system for 
leakage.

11 Check air intake system.
1) Check air intake system for clog or leak.
Is it OK?

Check HO2S–2 sensor, 
referring to “Heated oxy-
gen sensor (HO2S-1 and 
HO2S-2) heater on-vehicle 
inspection” in Section 6E1.
If it is in good condition, 
substitute a known-good 
ECM and recheck.

Repair or replace.

Step Action Yes No
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DTC P0037 HO2S Heater Control Circuit Low (Sensor-2)
DTC P0038 HO2S Heater Control Circuit High (Sensor-2)
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Run engine at idle speed for 1 min.
5) Check DTC and pending DTC.

1. Relay/fuse box 4. Circuit fuse box 7. Heater 10. To other sensor

2. Shield wire 5. “IG” fuse 8. To HO2S–1 heater

3. Ignition switch 6. HO2S–2 9. ECM
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DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S–2 heater is more than specified value 
or less than specified value for 3 seconds continuously
(2 driving cycle detection logic) 

• HO2S–2 heater
• HO2S–2 heater circuit
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check HO2S–2 heater power circuit.
1) Disconnect connector from HO2S–2 sen-

sor with ignition switch turned OFF.
2) Check for proper connection to HO2S–2 

sensor at “BLK/WHT” and “RED/BLU” wire 
terminals.

3) If wire and connection are OK, measure 
voltage between “BLK/WHT” wire terminal 
of HO2S–2 sensor connector and engine 
ground with ignition switch turned ON.

Is voltage over 10 V?

Go to Step 3. “BLK/WHT” wire open cir-
cuit or shorted to ground 
circuit.

3 Check HO2S–2 heater power circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “BLK/WHT” 

wire terminal of HO2S–2 sensor connector 
and “G91-28” terminal wire of ECM connec-
tor.

Is resistance below 5 Ω?

Go to Step 4. “BLK/WHT” wire high 
resistance circuit.

4 Check HO2S–2 heater drive circuit.
1) Measure resistance between “RED/BLU” 

wire terminal of HO2S–2 sensor connector 
and vehicle body ground.

Is resistance infinity?

Go to Step 5. “RED/BLU” wire shorted 
to ground circuit.

5 Check HO2S–2 heater drive circuit.
1) Turn ON ignition switch.
2) Measure voltage between “RED/BLU” wire 

terminal of HO2S–2 sensor connector and 
vehicle body ground.

Is voltage 0 V?

Go to Step 6. “RED/BLU” wire shorted 
to power circuit.

6 Check HO2S–2 heater drive circuit.
1) Connect connector to HO2S–2 with ignition 

switch turned OFF.
2) Turn ON ignition switch.
3) Measure voltage between “C64-3” wire ter-

minal of disconnected ECM connector and 
vehicle body ground.

Is voltage over 10 V?

Go to Step 7. “RED/BLU” wire open cir-
cuit.

7 Check heater of sensor–2.
1) Disconnect HO2S–2 coupler with ignition 

switch turned OFF.
2) If OK, then check heater resistance.
Is it 11.7 – 14.3 Ω at 20°C, 68°F?

Go to Step 8. Replace HO2S–2.
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DTC P0171 System Too Lean
DTC P0172 System Too Rich
DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Operate vehicle within freeze frame data condition as noted for 5 min.
5) Stop vehicle and check DTC and pending DTC.

8 Check HO2S–2 heater power circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Connect connector to HO2S–2 with ignition 

switch turned OFF.
3) Measure resistance between “C64-3” and 

“G91-28” wire terminals of ECM connector.
Is resistance below 30 Ω?

HO2S–2 heater circuit are 
OK.
Substitute a known-good 
ECM and recheck.

“RED/BLU” wire high 
resistance circuit.

Step Action Yes No

DTC DETECTING CONDITION TROUBLE AREA
P0171:
Total fuel trim is higher than 43%.
P0172:
Total fuel trim is lower than –30%.
(2 driving cycle detection logic)

• Vacuum leaks
• Exhaust gas leakage
• Fuel pressure out of specification
• Fuel injector malfunction
• Heated oxygen sensor–1 malfunction
• MAF sensor malfunction
• ECT sensor malfunction

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C (19.4°F) or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Is there DTC(s) other than “P0171” and “P0172”? Go to applicable DTC 
flow table.

Go to Step 3.

3 Check intake system and exhaust system for 
leakage.
Are intake system and exhaust system in good 
condition?

Go to Step 4. Repair or replace.

4 Check fuel pressure referring to “Table B-3 Fuel 
Pressure Check” in this section.
Is check result satisfactory?

Go to Step 5. Repair or replace.

5 Check fuel injectors referring to “Fuel injector 
inspection” in Section 6E1.
Is check result satisfactory?

Go to Step 6. Faulty injector(s) or its 
circuit.

6 Check fuel level sensor.
Is DTC P0463 displayed?

Go to Step 7. Faulty fuel level sensor 
or its circuit.

7 Check MAF sensor referring to Step 2 and 3 of 
“DTC P0101 Mass Air Flow Circuit Range/Perfor-
mance”.
Is check result satisfactory?

Go to Step 8. Faulty MAF sensor or its 
circuit.

8 Check ECT sensor referring to Step 3 and 4 of 
“DTC P0118 Engine Coolant Temperature Cir-
cuit High”.
Is check result satisfactory?

Go to Step 9. Faulty ECT sensor or its 
circuit.

9 Check HO2S–1 referring to Step 2 of “DTC 
P0131 O2 Sensor (HO2S) Circuit Low Voltage 
(Sensor-1)”.
Is check result satisfactory?

Substitute a known-good 
ECM and recheck.

Faulty HO2S–1 or its cir-
cuit.
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DTC P0300 Random Misfire Detected
DTC P0301 Cylinder 1 Misfire Detected
DTC P0302 Cylinder 2 Misfire Detected
DTC P0303 Cylinder 3 Misfire Detected
DTC P0304 Cylinder 4 Misfire Detected
SYSTEM DESCRIPTION
ECM measure the angle of the crankshaft based on the pulse signal from the CKP sensor and CMP sensor for
each cylinder. If it detects a large change in the angle speed of the crankshaft, it concludes occurrence of a mis-
fire. When the number of misfire is counted by ECM beyond the DTC detecting condition, it determine the cylin-
der where the misfire occurred and output it as DTC.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

DTC DETECTING CONDITION TROUBLE AREA
P0300
• Misfire, which causes catalyst to overheat during 200 

engine revolutions, is detected at 2 or more cylinders. 
(MIL flashes as long as this misfire occurs continu-
ously.) 

or
• Misfire, which affects exhaust emission adversely 

during 1000 engine revolution, is detected at 2 or 
more cylinders. (2 driving cycle detection logic)

• Ignition system
• Fuel injector and its circuit
• Fuel pressure
• EGR system
• Fuel level sensor
• Abnormal air drawn in
• Engine compression
• Valve lash adjuster
• Valve timing
• Fuel shortageP0301, P0302, P0303, P0304

• Misfire, which causes catalyst to overheat during 200 
engine revolutions, is detected at 1 cylinder. (MIL 
flashes as long as this misfire occurs continuously.)

or
• Misfire, which affects exhaust emission adversely 

during 1000 engine revolution, is detected at 1 cylin-
der. (2 driving cycle detection logic)

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 person, a driver and tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C, 19.4°F or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Drive vehicle under freeze frame data condition as noted for 1 min. or more.
4) Stop vehicle and check DTC and pending DTC.

TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Does fuel level meter indicate “E” level (empty)? Add fuel and recheck. Go to Step 3.
3 Ignition system inspection.

1) Check spark plug and ignition spark of cylinder where 
misfire occurs, referring to “Spark Plugs Inspection” 
and “Ignition Spark Test” in Section 6F1.

Is it in good condition?

Go to Step 4. Faulty ignition coil, 
wire harness, 
spark plug or other 
system parts.

4 Fuel injector circuit check.
1) Using sound scope, check each injector operating 

sound at engine cranking or idling.
Do all injectors make operating sound?

Go to Step 5. Check coupler con-
nection and wire 
harness of injector 
not making operat-
ing sound and 
injector itself.
If OK, substitute a 
known-good ECM 
and recheck.

5 Fuel pressure inspection.
1) Check fuel pressure referring to “Table B-3 Fuel 

Pressure Check” in this section.
Is check result satisfactory?

Go to Step 6. Repair or replace.

6 Fuel injector inspection.
1) Check fuel injector(s) referring to “Fuel injector 

inspection” in Section 6E1.
Is check result satisfactory?

Go to Step 7. Replace.

7 Ignition timing inspection.
1) Check ignition timing referring to “Ignition Timing 

Inspection” in Section 6F1.
Is check result satisfactory?

Go to Step 8. Check related sen-
sors.

8 EGR system inspection.
1) Check EGR system referring to “EGR valve inspec-

tion” in Section 6E1.
Is check result satisfactory?

Go to Step 9. Repair or replace.

9 Fuel level sensor inspection.
1) Check fuel level sensor referring to Step 2 of “DTC 

P0462 Fuel Level Sensor Circuit Low”.
Is check result satisfactory?

Go to Step 10. Repair or replace.
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DTC P0327 Knock Sensor Circuit Low
DTC P0328 Knock Sensor Circuit High
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

10 Engine mechanical systems check.
Check engine mechanical parts or system which can 
cause engine rough idle or poor performance.

– Engine compression (Refer to “Compression 
Check” in Section 6A1.)

– Valve lash adjustor (Refer to “Valve Lash (Clear-
ance) Inspection” in Section 6A1.)

– Valve timing (Refer to “Timing Chain and Chain 
Tensioner Removal and Installation” in Section 
6A1.)

Are they in good condition?

Check wire harness 
and connection of 
ECM ground, ignition 
system and fuel injec-
tor for intermittent 
open and short.

Repair or replace.
Step Action Yes No

1. Knock sensor 2. ECM

1

2

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
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1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

RED C63-9

DTC DETECTING CONDITION TROUBLE AREA
DTC will be set when all of the following conditions are 
detected for 5 seconds continuously.
P0327
• Engine is running
• Voltage of knock sensor is less than 0.9 V
P0328
• Engine is running
• Voltage of knock sensor is 4 V or more

• Open or short in knock sensor circuit
• Knock sensor
• ECM
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DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch turned OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Start engine and run it for 10 sec.
4) Check DTC by using scan tool.

TROUBLESHOOTING

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C (19.4°F) or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check sensor circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure voltage between “C63-9” wire ter-

minal of ECM connector and vehicle body 
ground with engine running.

Is voltage within 0.9 – 4 V?

Intermittent trouble.
Check for intermittent 
refer to “Intermittent and 
Poor Connection” in Sec-
tion 0A.
If OK, substitute a known-
good ECM and recheck.

Go to Step 3.

3 Check sensor circuit for open.
1) Disconnect connector from knock sensor 

with ignition switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between “RED” wire of knock sensor con-
nector and engine ground. See Fig. 1.

Is voltage 4 – 6 V?

Go to Step 6. Go to Step 4.

4 Check sensor circuit for open.
1) Turn ON ignition switch, measure voltage 

between “C63-9” wire terminal of ECM con-
nector and engine ground.

Is voltage 4 – 6 V?

“RED” wire in open circuit. Go to Step 5.

5 Check sensor circuit for short.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “C63-9” termi-

nal of ECM connector and vehicle body 
ground.

Is resistance infinity?

Go to Step 6. “RED” wire in shorted to 
ground circuit.
If wire is OK, substitute a 
known-good ECM and 
recheck.
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6 Check sensor circuit for short.
1) Turn ON ignition switch, measure voltage 

between “C63-9” terminal of ECM connec-
tor and vehicle body ground.

Is voltage 0 V?

Go to Step 7. “RED” wire in shorted to 
other circuit.

7 Check sensor circuit for high resistance.
1) Measure resistance between “C63-9” wire 

terminal of ECM connector and “RED” wire 
terminal of knock sensor harness connec-
tor. 

Is resistance below 5Ω?

Faulty knock sensor “RED” wire in high resis-
tance circuit.

Step Action Yes No

[A]: Fig. 1 for Step 3
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DTC P0335 Crankshaft Position (CKP) Sensor Circuit
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Crank engine for 3 – 5 sec.
4) Check DTC and pending DTC.

1. CKP sensor 4. Main relay

2. Sensor plate on crankshaft 5. Ignition switch

3. ECM 6. Starting motor
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DTC DETECTING CONDITION TROUBLE AREA
No CKP sensor signal for 3 seconds at engine cranking 
while starting motor signal is inputting

• CKP sensor circuit open or short
• Crankshaft timing pulley teeth damaged
• CKP sensor malfunction, foreign material being 

attached or improper installation
• ECM
• Engine start signal circuit malfunction
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed? 
Go to Step 2. Go to “Engine and 

Emission Control Sys-
tem Check” in this sec-
tion.

2 Check CKP sensor and connector for proper 
installation.
Is CKP sensor installed properly and connector 
connected securely?

Go to Step 3. Correct.

3 Check Wire Harness and Connection.
1) Disconnect connector from CKP sensor.
2) Check for proper connection to CKP sensor at 

“BLK/RED”, “PNK” and “YEL/BLK” wire termi-
nals.

3) If OK, turn ignition switch ON and check for 
voltage at “BLK/RED”, “PNK” and “YEL/BLK” 
wire terminals of disconnected CKP sensor 
connector. See Fig. 1.
Terminal “B+”: 10 – 14 V
Terminal “Vout”: 4 – 5 V
Terminal “GRD”: 0 V

Is check result satisfactory?

Go to Step 5. Go to Step 4.

4 Was terminal “Vout” voltage in Step 3 out of speci-
fication?

“PNK” wire open, short or 
poor connection.
If wire and connection are 
OK, substitute a known-
good ECM and recheck.

“BLK/RED” and “YEL/
BLK” wire open, short 
or poor connection.

5 Check Ground Circuit.
1) Turn ignition switch to OFF position.
2) Measure resistance between “YEL/BLK” wire 

terminal of CKP sensor connector and engine 
ground.

Is resistance below 5 Ω?

Go to Step 6. “YEL/BLK” wire open 
or high resistance.

6 Check Engine Start Signal.
1) Check voltage between “C63-35” wire terminal 

of ECM connector and engine ground with 
engine cranking.

Does it voltage more than 6 V?

Go to Step 7. “BLK/YEL” wire circuit 
open, high resistance 
or shorted to ground.
If wire are OK, check 
starting motor referring 
to “Starting Motor 
Inspection” in Section 
6G.
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7 Check CKP Sensor.
1) Remove CKP sensor referring to “Crankshaft 

position sensor (CKP sensor) removal and 
installation” in Section 6E1.

2) Remove metal particles on end face of CKP 
sensor, if any.

3) Connect CKP sensor connector.
4) Turn ignition switch to ON position.
5) Check voltage between “C63-30” wire terminal 

of ECM connector and engine ground by pass-
ing magnetic substance (iron) (1) while keep-
ing approx. 1 mm (0.03 in.) gap with respect to 
end face of CKP sensor. See Fig. 2.

Does voltage vary from low (0 – 1 V) to high (4 – 5 
V) or from high to low?

Go to Step 8. Replace CKP sensor.

8 Check signal rotor for the following. See Fig. 3.
• Damage
• No foreign material attached

Is it in good condition?

Intermittent trouble or 
faulty ECM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Clean rotor teeth or 
replace signal rotor.

Step Action Yes No
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[A]: Fig. 1 for Step 3  [B]: Fig. 3 for Step 8  [C]: Fig. 2 for Step 7
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DTC P0340 Camshaft Position Sensor Circuit
WIRING DIAGRAM

SYSTEM DESCRIPTION
The CMP sensor located on the transmission side of cylinder head consists of the signal generator (magnetic
sensor) and signal rotor (intake camshaft portion).
The signal generator generates Reference signal through slits in the slit plate which turns together with the cam-
shaft.

Reference signal
The CMP sensor generates 6 pulses of signals each of which has a different waveform length while the cam-
shaft makes one full rotation. Refer to “Inspection of ECM and Its Circuits” in this section.
Based on these signals, ECM judges which cylinder piston is in the compression stroke and the engine speed.

DTC DETECTING CONDITION AND TROUBLE AREA

1. CMP sensor 3. ECM 5. Ignition switch

2. Signal rotor 4. Main relay 6. Starting motor
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DTC DETECTING CONDITION TROUBLE AREA
No CMP sensor signal for 3 seconds at engine cranking 
while starting motor signal is inputting

• CMP sensor circuit open or short
• Signal rotor teeth damaged
• CMP sensor malfunction, foreign material being 

attached or improper installation
• ECM
• Engine start signal circuit malfunction
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DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Crank engine for 5 sec.
4) Check DTC and pending DTC.

TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System Check? Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Check CMP sensor and connector for proper installa-
tion.
Is CMP sensor installed properly and connector con-
nected securely?

Go to Step 3. Correct.

3 Check Wire Harness and Connection.
1) Disconnect connector from CMP sensor.
2) Check for proper connection to CMP sensor at 

“BLK/RED”, “RED/YEL” and “YEL/BLK” wire termi-
nals.

3) If OK, turn ignition switch ON and check for volt-
age at “BLK/RED”, “RED/YEL” and “YEL/BLK” 
wire terminals of disconnected CMP sensor con-
nector. See Fig. 1.
Terminal “B+”: 10 – 14 V
Terminal “Vout”: 4 – 5 V
Terminal “GRD”: 0 V

Is check result satisfactory?

Go to Step 5. Go to Step 4.

4 Was terminal “Vout” voltage in Step 3 out of specifica-
tion?

“RED/YEL” wire open, 
short or poor connection.
If wire and connection 
are OK, substitute a 
known-good ECM and 
recheck.

“BLK/RED” and 
“YEL/BLK” wire 
open, short or poor 
connection.

5 Check Ground Circuit.
1) Turn ignition switch to OFF position.
2) Check for continuity between “YEL/BLK” wire ter-

minal of CKP sensor connector and engine 
ground.

Is continuity indicated?

Go to Step 6. “YEL/BLK” wire open 
or poor connection.

6 Check Engine Start Signal.
1) Check voltage between “C63-35” wire terminal of 

ECM connector and engine ground with engine 
cranking.

Does it voltage more than 6 V?

Go to Step 7. “BLK/YEL” wire cir-
cuit open or shorted 
to ground.
If wire are OK, check 
starting motor refer-
ring to “Starting 
Motor Inspection” in 
Section 6G.
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7 Check CMP Sensor.
1) Remove CMP sensor referring to “Camshaft posi-

tion sensor (CMP sensor) removal and installa-
tion” in Section 6E1.

2) Remove metal particles on end face of CMP sen-
sor, if any.

3) Connect CMP sensor connector.
4) Turn ignition switch to ON position.
5) Check voltage between “C63-10” wire terminal of 

ECM connector and engine ground by passing 
magnetic substance (iron) (1) while keeping 
approx. 1 mm (0.03 in.) gap with respect to end 
face of CMP sensor. See Fig. 2.

Does voltage vary from low (0 – 1 V) to high (4 – 5 V) 
or from high to low?

Go to Step 8. Replace CMP sen-
sor.

8 Check signal rotor for the following. See Fig. 3.
• Damage
• No foreign material attached

Is it in good condition?

Intermittent trouble or 
faulty ECM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Clean rotor teeth or 
replace signal rotor.

Step Action Yes No



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-123
[A]: Fig. 1 for Step 3  [B]: Fig. 3 for Step 8  [C]: Fig. 2 for Step 7
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DTC P0401 Exhaust Gas Recirculation Flow Insufficient Detected
DTC P0402 Exhaust Gas Recirculation Flow Excessive Detected
SYSTEM/WIRING DIAGRAM

1. EGR value 4. Sensed information 7. “IG” fuse 10. Main relay

2. Intake manifold 5. Fresh air 8. Relay/fuse box

3. ECM 6. Exhaust gas 9. Ignition switch
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DTC DETECTING CONDITION AND TROUBLE AREA (DTC P0401/P0402)

DTC CONFIRMATION PROCEDURE (DTC P0401/P0402)

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature.
4) Increase engine speed to 3000 rpm in 3rd gear.
5) Release accelerator pedal and with engine brake applied, keep vehicle coasting for 5 sec. or more. (Keep

fuel cut condition for 5 sec. or more) If fuel cut condition is not kept for 5 sec. or more, coast down a slope in
engine speed 1000 – 3000 rpm for 5 sec. or more.

6) Step vehicle and run engine at idle.
7) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA 
DTC P0401:
Difference in intake manifold absolute pressure 
between opened EGR valve and closed EGR valve is 
smaller than specified value.
DTC P0402:
Difference in intake manifold absolute pressure 
between opened EGR valve and closed EGR valve is 
larger than specified value.
(2 driving cycle detection logic)

• EGR valve
• EGR passage
• MAP sensor
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:
Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C (19.4°F) or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed?
Go to Step 2. Go to “Engine and 

Emission Control 
System Check”.

2 EGR valve operation check.
1) With ignition switch turned OFF, install Suzuki Scan 

Tool.
2) Check EGR system referring to “EGR system inspec-

tion” in Section 6E1.
Is it in good condition?

Go to Step 3. Go to Step 4.
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3 MAP sensor check.
1) Check MAP sensor for performance referring to 

“MAP Sensor Individual Check” in “DTC P0108 Mani-
fold Absolute Pressure High Input” Diag. Flow Table.

Is check result satisfactory?

Intermittent trouble or 
faulty ECM
Check for intermittent 
referring to “Intermit-
tent and Poor Connec-
tion” in Section 0A.

Repair or replace.

4 EGR valve power supply circuit check.
1) With ignition switch turned OFF, disconnect EGR 

valve coupler.
2) With ignition switch turned ON, check voltage 

between “BLK/RED” wire terminal of EGR valve cou-
pler and engine ground.

Is each voltage 10 – 14 V?

Go to Step 5. Faulty “BLK/RED” 
wire.

5 Check wire circuit.
1) Measure voltage between engine ground and each 

“GRN/RED”, “GRN/ORN”, “WHT/RED” and “BRN/
YEL” wire terminal of EGR valve connector.

Is each voltage 0 V?

Go to Step 6. Some wire shorted 
to other circuits.
If wires are OK, 
substitute a known-
good ECM and 
recheck.

6 Check wire circuit.
1) With ignition switch turned OFF, check that there are 

insulating between engine ground and each “GRN/
RED”, “GRN/ORN”, “WHT/RED” and “BRN/YEL” wire 
terminal of EGR valve connector.

Are there insulating?

Go to Step 7. Some wire shorted 
to ground circuit.
If wires are OK, 
substitute a known-
good ECM and 
recheck.

7 EGR valve stepping motor coil circuit check.
1) With ignition switch turned OFF, connect EGR valve 

coupler and disconnect ECM couplers.
2) Check resistance between “G91-5/6” and “C64-17”, 

“C64-34”, “C64-16”, “C64-33” wire terminal of ECM 
connector.

Is each resistance 20 – 24Ω at 20°C, 68°F.

Go to Step 8. Faulty “GRN/RED”, 
“GRN/ORN”, 
“WHT/RED” and 
“BRN/YEL” wire or 
EGR valve.

8 Check wire circuit.
1) Measure voltage between engine ground and each 

“GRN/RED”, “GRN/ORN”, “WHT/RED” and “BRN/
YEL” wire terminal of EGR valve connector.

Is each voltage 10 – 14 V?

Some wire in high 
resistance circuit.
If wires are good con-
dition, faulty EGR 
valve.

Some wire open 
circuit.
If wires are good 
condition, faulty 
EGR valve.

9 MAP sensor check:
1) Check MAP sensor for performance referring to 

“MAP Sensor Individual Check” in “DTC P0108” 
Diag. Flow Table.

Is check result satisfactory?

EGR passage clogged 
or EGR valve malfunc-
tion,
If all above are OK, 
substitute known-good 
ECM and recheck.

Repair or replace.

Step Action Yes No



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-127
DTC P0403 Exhaust Gas Recirculation Control Circuit
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool to DLC.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm it up to normal operating temperature.
4) Drive vehicle in 2000 – 3500 rpm of engine speed.
5) Keep above vehicle speed for 1 min. (Throttle valve opening is kept constant in this step.)
6) Stop vehicle and check DTC and pending DTC.

1. Main relay 2. EGR valve 3. Relay/fuse box 4. Ignition switch
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DTC DETECTING CONDITION TROUBLE AREA 
EGR valve output voltage is low although ECM com-
manded EGR valve to turn OFF.
(1 driving cycle detection logic)

• EGR valve circuit open
• EGR valve
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.
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Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 EGR valve power supply circuit check.
1) Remove air intake pipe.
2) With ignition switch turned OFF, disconnect 

EGR valve coupler.
3) With ignition switch turned ON, check volt-

age between “BLK/RED” wire terminals of 
EGR valve coupler and body ground.

Is check voltage 10 – 14 V?

Go to Step 3. Faulty “BLK/RED” wire.

3 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch.
3) Measure voltage between engine ground 

and each “GRN/RED”, “GRN/ORN”, “WHT/
RED”, “BRN/YEL” wire terminal of EGR 
valve connector.

Is each voltage 0 V?

Go to Step 4. Some wire shorted to 
other circuits.
If wires are OK, substi-
tute a known-good ECM 
and recheck.

4 Check wire circuit.
1) With ignition switch turned OFF, measure 

resistance between engine ground and 
each GRN/RED”, “GRN/ORN”, “WHT/
RED”, “BRN/YEL” wire terminal of EGR 
valve connector.

Is resistance infinity?

Go to Step 5. Some wire shorted to 
ground circuit.
If wires are OK, substi-
tute a known-good ECM 
and recheck.

5 EGR valve stepper motor coil circuit check.
1) With ignition switch turned OFF, connect 

EGR valve coupler.
2) Check resistance between “G91-5/6” and 

each “C64-17”, “C64-34”, “C64-16”, “C64-
33” wire terminal of ECM connector.

Is each resistance 20 – 24 Ω at 20°C, 68°F?

Faulty ECM substitute a 
known-good ECM and 
recheck.

Go to Step 6.

6 Check wire circuit.
1) Connect connectors to ECM with ignition 

switch turned OFF.
2) Turn ON ignition switch.
3) Measure voltage between engine ground 

and each “GRN/RED”, “GRN/ORN”, “WHT/
RED”, “BRN/YEL” wire terminal of EGR 
valve connector.

Is each voltage 10 – 14 V?

Some wire in high resis-
tance circuit.
If wires are good condi-
tion, faulty EGR valve.

Some wire open circuit.
If wires are good condi-
tion, faulty EGR valve.
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DTC P0420 Catalyst System Efficiency Below Threshold
SYSTEM/WIRING DIAGRAM

CIRCUIT DESCRIPTION
ECM monitors oxygen concentration in the exhaust gas which has passed the three way catalytic converter by
HO2S–2 (2).
When the catalyst is functioning properly, the variation cycle of HO2S–2 (2) output voltage (oxygen concentra-
tion) is slower than that of HO2S–1 (1) output voltage because of the amount of oxygen in the exhaust gas
which has been stored in warm up three way catalytic converter (3) and three way catalytic converter (4).

REFERENCE

[A]: Oscilloscope Waveforms
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch turned OFF.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Increase vehicle speed to 50 – 60 mph, 80 – 100 km/h. (engine speed: 2500 – 3000 r/min.)
4) Keep above vehicle speed for 10 min. or more (Throttle valve opening is kept constant in this step).
5) Stop vehicle and check if DTC/pending DTC exists using scan tool. If not, check if catalyst monitoring test

has completed using scan tool. If not in both of above checks (i.e., no DTC/pending DTC and catalyst moni-
toring test not completed), check vehicle condition (environmental) and repeat step 3) through 5).

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA 
• While vehicle running at constant speed under other than 

high load.
• Time from rich or lean switching command is output till 

HO2S–2 output voltage crosses 0.45 V is less than specified 
value.

✱2 driving cycle detection logic, monitoring once/1 driving

• Exhaust gas leak
• Three way catalytic converter malfunction
• HO2S–2 malfunction
• HO2S–1 malfunction

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:
Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temp.: –7°C (19.4°F) or higher
• Engine coolant temp.: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and 

Emission Control Sys-
tem Check” in this sec-
tion.

2 Exhaust system visual inspection.
1) Check exhaust system for leaks, damage and 

loose connection.
Is it in good condition?

Go to Step 3. Repair or replace.

3 HO2S–2 output voltage check.
1) Check output voltage of HO2S–2 referring to 

“DTC P0137 O2 Sensor (HO2S) Circuit Low 
Voltage (Sensor-2)” or “DTC P0138 O2 Sen-
sor (HO2S) Circuit High Voltage (Sensor-2)”.

Is check result satisfactory?

Replace three way cata-
lytic converter.

Check “WHT” and 
“ORN” wires for open 
and short, and con-
nections for poor con-
nection.
If wires and connec-
tions are OK, replace 
HO2S–2.
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DTC P0443 Evaporative Emission System Purge Control Valve Circuit
WIRING DIAGRAM 

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) With ignition switch OFF, connect scan tool to DLC.
2) Turn On ignition switch and clear DTC using scan tool.
3) Start engine and run engine at idle speed (600 rpm or more) for 1 minute with all electric loads turned OFF.
4) Check DTC and pending DTC.

1. EVAP canister purge valve 3. “IG” fuse 5. Ignition switch

2. Main relay 4. Relay/fuse box 6. ECM
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DTC DETECTING CONDITION TROUBLE AREA 
Monitor signal of EVAP canister purge valve is differ-
ent from command signal. (Circuit open or short)
(2 driving cycle detection logic)

• EVAP canister purge valve
• EVAP canister purge valve circuit
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.
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TROUBLESHOOTING

WARNING:
In order to reduce risk of fire and personal injury, this work must be performed in a well ventilated
area and away from any open flames such as gas hot water.

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Check EVAP canister purge power supply cir-
cuit.
1) Turn OFF ignition switch, disconnect con-

nector from EVAP canister purge valve.
2) Measure voltage between engine ground 

and “BLK/RED” wire terminal of EVAP can-
ister purge valve connector with ignition 
switch turned ON.

Is it voltage 10 – 14 V?

Go to step 3. “BLK/RED” wire open cir-
cuit.

3 Check wire circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “C64-13” ter-

minal of ECM connector and vehicle body 
ground.

Is resistance infinity?

Go to Step 4. “BLU/BLK” wire shorted to 
ground circuit.

4 Check wire circuit.
1) Measure voltage between “C64-13” terminal 

of ECM connector and vehicle body ground.
Is voltage 0 V?

Go to Step 5. “BLU/BLK” wire shorted to 
others circuit.

5 Check wire circuit.
1) Connect connector to purge control valve 

with ignition switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) Turn ON ignition switch, measure voltage 

between “C64-13” terminal of ECM connec-
tor and vehicle body ground.

Is it voltage 10-14 V?

Go to Step 6. “BLU/BLK” wire open cir-
cuit.

6 Check EVAP canister purge control valve.
1) Check EVAP canister purge control valve 

referring to “Evaporative emission control 
system inspection” in Section 6E1. 

Is it in good condition?

Go to Step 7. Faulty EVAP canister 
purge control valve.

7 Check EVAP canister purge control circuit.
1) With ignition switch turn OFF, measure 

resistance between “G91-5/6” terminal and 
“C64-13” terminal of ECM connector.

Is resistance below 40 Ω at 20°C, 68°F?

Faulty ECM, substitute a 
known-good ECM and 
recheck.

“BLK/RED” and/or “BLU/
BLK” wire in high resis-
tance circuit.
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DTC P0462 Fuel Level Sensor Circuit Low
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 30 sec. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. Fuel level meter in combination meter

2. Fuel level sensor (gauge)

3. ECM

1
12 V
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DTC DETECTING CONDITION TROUBLE AREA
• Fuel level sensor voltage is lower than 0.16 V for 5 

seconds continuously.
(2 driving cycle detection logic)

• “YEL/RED” circuit short
• Fuel level sensor malfunction
• ECM malfunction
• Combination meter malfunction

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed? 
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Do you have Suzuki Scan Tool? Go to Step 3. Go to Step 4.
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3 Fuel Level Sensor Output Signal Check with Suzuki 
Scan Tool
1) Connect Suzuki Scan Tool to DLC with ignition 

switch turned OFF.
2) Turn ON ignition switch and check fuel level dis-

played on Suzuki Scan Tool.
Is 100% displayed?

Go to Step 5. Intermittent trouble 
or faulty ECM.
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” 
in Section 0A.

4 Fuel Level Sensor Output Signal Check
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Remove ECM from vehicle body and then connect 

connectors to ECM.
3) Turn ON ignition switch and measure voltage 

between “G91-14” wire terminal of ECM connector 
and vehicle body ground.

Is voltage about 3.5 V or less?

Go to Step 5. Intermittent trouble 
or faulty ECM.
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” 
in Section 0A.

5 Fuel Level Sensor Output Signal Circuit Check
1) Disconnect connectors from combination meter refer-

ring to “Combination Meter Removal and Installation” 
in Section 8C.

2) Remove fuel pump referring to “Fuel Pump Assembly 
Removal and Installation” in Section 6C.

3) Disconnect connectors from ECM.
4) Measure resistance between “G91-14” wire terminal 

of ECM connector and vehicle body ground.
Is it infinite?

Go to Step 6. “YEL/RED” wire 
shorted to ground 
circuit.

6 Combination Meter Check
1) Check fuel gauge referring to Fuel Gauge Inspection” 

in Section 8C.
Is it in good condition?

Go to Step 7. Faulty combina-
tion meter.

7 Check Fuel Level Sensor
1) Check fuel level sensor referring to “Fuel Level Sen-

sor (Gauge Unit) Inspection” in Section 8C.
Is it in good condition?

Substitute a known-
good ECM and 
recheck.

Faulty fuel level 
sensor.

Step Action Yes No
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DTC P0463 Fuel Level Sensor Circuit High
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 30 sec. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. Fuel level meter in combination meter

2. Fuel level sensor (gauge)

3. ECM

1

2

3

G91-14

BLK/ORN

YEL/RED

YEL/RED

YEL/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

12 V

DTC DETECTING CONDITION TROUBLE AREA
• Fuel level sensor voltage is higher than 7.1 V for 5 

seconds continuously.
(2 driving cycle detection logic)

• “YEL/RED” or “BLK/ORN” circuit open
• Fuel level sensor malfunction
• ECM malfunction
• Combination meter faulty

Step Action Yes No
1 Was “Engine and Emission Control System Check” per-

formed? 
Go to Step 2. Go to “Engine and 

Emission Control 
System Check” in 
this section.

2 Does fuel level meter in combination meter indicate “E” 
(empty)?

Replenish fuel tank 
with fuel and go to 
Step 3.

Go to Step 3.

3 Do you have Suzuki Scan Tool? Go to Step 4. Go to Step 5.
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4 Fuel Level Sensor Output Signal Check with Suzuki 
Scan Tool
1) Connect Suzuki Scan Tool to DLC with ignition 

switch turned OFF.
2) Turn ON ignition switch and check fuel level dis-

played on Suzuki Scan Tool.
Is it 3% or less?

Go to Step 6. Intermittent trouble 
or faulty ECM.
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” 
in Section 0A.

5 Fuel Level Sensor Output Signal Check
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Remove ECM from vehicle body and then connect 

connectors to ECM.
3) Turn ON ignition switch and measure voltage 

between “G91-14” wire terminal of ECM connector 
and vehicle body ground.

Is voltage about 3.5 V or more?

Go to Step 6. Intermittent trouble 
or faulty ECM.
Check for intermit-
tent referring to 
“Intermittent and 
Poor Connection” 
in Section 0A.

6 Fuel Level Sensor Circuit Resistance Check
1) Disconnect connectors from ECM with ignition switch 

turned OFF.
2) Check for proper connection to “G91-14” wire termi-

nal of ECM connector.
3) If OK, measure resistance between “G91-14” wire 

terminal of ECM connector and vehicle body ground.
Is resistance below 280 Ω?

Go to Step 7. Go to Step 9.

7 Fuel Level Sensor Output Signal Circuit Check for Short
1) Disconnect connectors from combination meter refer-

ring to “Combination Meter Removal and Installation” 
in Section 8C.

2) Turn ON ignition switch and measure voltage 
between “G91-14” wire terminal of ECM connector 
and vehicle body ground.

Is voltage 0 V?

Go to Step 8. “YEL/RED” wire 
shorted to power 
supply circuit.

8 Check ECM Voltage
1) Connect connectors to ECM with ignition switch 

turned OFF.
2) Turn ON ignition switch and measure voltage 

between “G91-14” wire terminal of ECM connector 
and vehicle body ground.

Is voltage below 0.1 V?

Faulty combination 
meter.

Substitute a 
known-good ECM 
and recheck.

9 Fuel Level Sensor Output Signal Circuit Check for Open
1) Turn OFF ignition switch and then disconnect combi-

nation meter connector referring to “Combination 
Meter Removal and Installation” in Section 8C.

2) Check for proper connection to “YEL/RED” wire ter-
minal of combination meter connector.

3) If OK, measure resistance between “G91-14” wire 
terminal of ECM connector and “YEL/RED” wire ter-
minal of combination meter connector.

Is resistance below 10 Ω?

Go to Step 10. “YEL/RED” wire in 
open or high resis-
tance circuit at 
between ECM wire 
terminal and com-
bination meter wire 
terminal.

Step Action Yes No
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10 Fuel Level Sensor Output Signal Circuit Check for Open
1) Remove fuel pump referring to “Fuel Pump Assembly 

Removal and Installation” in Section 6C.
2) Connect connectors to combination meter.
3) Turn ON ignition switch, measure voltage between 

“YEL/RED” wire terminal of disconnected fuel pump 
connector and vehicle body ground.

Is voltage 10 – 14 V?

Go to Step 11. “YEL/RED” wire 
circuit open.

11 Fuel Level Sensor Ground Circuit Check
1) Turn ignition switch to OFF position.
2) Check for proper connection to “BLK/ORN” wire ter-

minal of fuel pump connector.
3) If OK, measure resistance between “BLK/ORN” wire 

terminal of fuel pump connector and vehicle body 
ground.

Is resistance below 5 Ω?

Go to Step 12. “BLK/ORN” wire in 
open or high resis-
tance circuit.

12 Fuel Level Sensor Circuit Check for High Resistance
1) Check for proper connection to “YEL/RED” wire ter-

minal of fuel pump connector.
2) If OK, measure resistance between “YEL/RED” wire 

terminal of fuel pump connector and “G91-14” wire 
terminal of ECM connector.

Is resistance below 10 Ω?

Go to Step 13. “YEL/RED” wire in 
high resistance cir-
cuit.

13 Check Fuel Level Sensor
1) Check fuel level sensor referring to “Fuel Level Sen-

sor (Gauge Unit) Inspection” in Section 8C.
Is it in good condition?

Faulty combination 
meter.

Faulty fuel level 
sensor.

Step Action Yes No
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DTC P0480 Fan 1 (Radiator Cooling Fan) Control Circuit
WIRING DIAGRAM

CIRCUIT DESCRIPTION
Radiator fan relay is controlled by ECM if ECT is specified value.
When A/C condenser fan motor is running while head light is turned ON and engine is running at below 1500 r/
min, radiator fan relay is turned OFF for 2 sec. by ECM.

DTC CONFIRMATION PROCEDURE
1) Turn ignition switch turned OFF.
2) Clear DTC with ignition switch ON.
3) Warm up engine until radiator cooling fan starts to operate.
4) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

1. Relay/fuse box 4. Radiator fan motor 7. A/C condenser fan motor 10. ECT sensor

2. Main relay 5. A/C condenser fan relay No.1 8. A/C compressor relay 11. ECM

3. Radiator fan relay 6. A/C condenser fan relay No.2 9. A/C compressor
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DTC DETECTING CONDITION TROUBLE AREA
• Monitor signal of radiator fan relay is different from com-

mand signal.
• “BLK/WHT”, “BLK/RED” or “BRN” circuit 

open or short
• Radiator fan relay malfunction
• ECM malfunction
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed? 
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check Relay Circuit
1) Disconnect radiator fan relay from relay/

fuse box with ignition switch turned OFF. 
(See Fig. 1.)

2) Turn ignition switch to ON position.
3) Measure voltage between “BLK/RED” wire 

terminal of radiator fan relay connector and 
engine ground.

Is voltage 10 – 14 V?

Go to Step 3. “BLK/RED” wire in open 
or high resistance circuit.

3 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Install radiator fan relay to relay/fuse box.
3) Disconnect connectors from ECM.
4) Remove ECM from vehicle body and then 

connect connectors to ECM.
5) Turn ignition switch to ON position.
6) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground.

Is voltage 10 – 14 V?

Go to Step 4. Go to Step 6.

4 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM.
3) Remove radiator fan relay from relay/fuse 

box.
4) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage 0 V?

Go to Step 5. “BRN” wire shorted to 
power circuit.

5 Radiator Fan Control Signal Check
1) Disconnect negative (–) cable at battery.
2) Disconnect connector from ECT sensor.
3) Connect connectors to ECM.
4) Install radiator fan relay to relay/fuse box.
5) Connect negative (–) cable to battery.
6) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage about 0 V?

System is in good condi-
tion.

Substitute a known-good 
ECM and recheck.
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6 Radiator Fan Control Signal Check
1) Turn ignition switch to OFF position.
2) Install radiator fan relay to relay/fuse box.
3) Disconnect connectors from ECM.
4) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage 10 – 14 V?

Substitute a known-good 
ECM and recheck.

Go to Step 7.

7 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM.
3) Remove radiator fan relay from relay/fuse 

box.
4) Check for proper connection to “G91-4” wire 

terminal of ECM connector and “BRN” wire 
terminal of radiator fan relay connector.

5) If OK, measure resistance between “G91-4” 
wire terminal of ECM connector and “BRN” 
wire terminal of radiator fan relay connector.

Is resistance 1 Ω or less?

Go to Step 8. “BRN” wire in open or 
high resistance circuit.

8 Check Relay Circuit
1) Measure resistance between “G91-4” wire 

terminal of ECM connector and vehicle 
body ground.

Is it infinite?

Go to Step 9. “BRN” wire shorted to 
ground circuit.

9 Check Radiator Fan Relay
1) Check radiator fan relay referring to “Main 

relay, fuel pump relay and radiator fan relay 
inspection” in Section 6E1.

Is it in good condition?

System is in good condi-
tion.
Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Replace radiator fan 
relay.

Step Action Yes No

[A]: Fig. 1 for Step 2

1. Radiator fan relay

1

[A]
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DTC P0481 Fan 2 (A/C Condenser Fan) Control Circuit
WIRING DIAGRAM

CIRCUIT DESCRIPTION
A/C condenser fan motor is turned ON and OFF by its relay which ECM controls.
When A/C condenser fan motor starts is running while head light is turned ON and engine is running at below
1500 r/min, A/C condenser fan relay No.2 and radiator fan relay is turned OFF for 2 sec. by ECM.
Other than above condition, A/C condenser fan relay No.2 is leaving turned ON by ECM.

DTC DETECTING CONDITION AND TROUBLE AREA

1. Relay/fuse box 4. Radiator fan motor 7. A/C condenser fan motor 10. ECM

2. Main relay 5. A/C condenser fan relay No.1 8. A/C compressor relay

3. Radiator fan relay 6. A/C condenser fan relay No.2 9. A/C compressor
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DTC DETECTING CONDITION TROUBLE AREA
• Monitor signal of A/C condenser fan relay is different from 

command signal.
• “PNK” or “BLU/WHT” circuit open or short
• A/C condenser fan relay malfunction
• ECM malfunction
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DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up engine to normal operating temperature.
4) Run engine at idle and turn both A/C switch and heater blower switch ON (turn ON air conditioning) for 3

min. or more.
5) Check DTC and pending DTC.

TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check Relay Circuit
1) Disconnect A/C condenser fan relay No.1 

from relay/fuse box with ignition switch 
turned OFF. (See Fig. 1.)

2) Measure voltage between “BLK/RED” wire 
terminal of A/C condenser fan relay No.1 
connector and engine ground with ignition 
switch turned ON.

Is voltage 10 – 14 V?

Go to Step 3. “BLK/RED” wire in open 
or high resistance circuit.

3 Check Relay Circuit
1) Disconnect A/C condenser fan relay No.2 

from relay box with ignition switch turned 
OFF. (See Fig. 1.)

2) Measure voltage between “BLK/RED” wire 
terminal of A/C condenser fan relay No.2 
connector and engine ground with ignition 
switch turned ON.

Is voltage 10 – 14 V?

Go to Step 4. “BLK/RED” wire in open 
or high resistance circuit.

4 Check Relay Circuit
1) Install A/C condenser fan relay No.1 and 

No.2 with ignition switch turned OFF.
2) Disconnect connectors from ECM.
3) Remove ECM from vehicle body and then 

connect connectors to ECM.
4) Measure voltage between each “C64-12” 

and “C64-5” wire terminal of ECM connector 
and vehicle body ground with ignition switch 
turned ON.

Is each voltage 10 – 14 V?

Go to Step 5. Go to Step 7.
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5 Check Relay Circuit
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove A/C condenser fan relay No.1 and 

No.2.
3) Measure voltage between each “C64-12” 

and “C64-5” wire terminals of ECM connec-
tor and vehicle body ground with ignition 
switch turned ON.

Is each voltage 0 V?

Go to Step 6. “PNK” and “GRN/YEL” 
wire shorted to power cir-
cuit.

6 A/C Condenser Fan Control Signal Check
1) Connect connectors to ECM with ignition 

switch turned OFF.
2) Install A/C condenser fan relay No.1 and 

No.2.
3) Operate A/C system after an engine run-

ning.
4) Measure voltage between each “C64-12” 

and “C64-5” wire terminal of ECM connector 
and vehicle body ground.

Is each voltage about 0 V?

System is in good condi-
tion.

Substitute a known-good 
ECM and recheck.

7 Check Relay Circuit
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove A/C condenser fan relay No.1 and 

No.2.
3) Check for proper connection to “C64-12” 

and “C64-5” wire terminals of ECM connec-
tor, “PNK” wire terminal of A/C condenser 
fan relay No.1 connector and “GRN/YEL” 
wire terminal of A/C condenser fan relay 
No.2 connector.

4) If OK, measure resistance between “C64-
12” wire terminal of ECM connector and 
“PNK” wire terminal of A/C condenser fan 
relay No.1 connector and “C64-5” wire ter-
minal of ECM connector and “GRN/YEL” 
wire terminal of A/C condenser fan relay 
No.2 connector.

Is each resistance 1 Ω or less?

Go to Step 8. “PNK” and “GRN/YEL” 
wire in open or high resis-
tance circuit.

8 Check Relay Circuit
1) Measure resistance between each “C64-12” 

and “C64-5” wire terminals of ECM connec-
tor and vehicle body ground.

Is each resistance infinite?

Go to Step 9. “PNK” and “GRN/YEL” 
wire shorted to ground cir-
cuit.

Step Action Yes No



6-144 ENGINE GENERAL INFORMATION AND DIAGNOSIS
9 Check A/C Condenser Fan Relay No.1 and 
No.2
1) Check A/C condenser fan relay No.1 and 

No.2 referring to “Condenser Cooling Fan 
Relay (No.1 and No.2) Inspection” in Sec-
tion 1B.

Is each relay in good condition?

Go to Step 10. Replace A/C condenser 
fan relay No.1 or No.2.

10 A/C Condenser Fan Control Signal Check
1) Connect connectors to ECM.
2) Install A/C condenser fan relay No.1 and 

No.2.
3) Start engine.
4) Measure voltage between each “C64-12” 

and “C64-5” wire terminal of ECM connector 
and vehicle body ground.

Is each voltage 10 – 14 V?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Substitute a known-good 
ECM and recheck.

Step Action Yes No

[A]: Fig. 1 for Step 2 and Step 3

1. A/C condenser fan relay No.1

2. A/C condenser fan relay No.2

1

2

[A]
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DTC P0500 Vehicle Speed Sensor (VSS) Malfunction
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Warm up engine to normal operating temperature.
4) Increase vehicle speed to 50 mph, 80 km/h.
5) Release accelerator pedal and with engine brake applied, keep vehicle coasting for 6 sec. or more (fuel cut

condition for 5 sec. or more) and stop vehicle.
6) Check pending DTC and DTC.

1. VSS 3. To main relay

2. VSS connector 4. ECM

DTC DETECTING CONDITION TROUBLE AREA
• Vehicle speed signal is not input while fuel 

cut at deceleration for 5 seconds continu-
ously.

• “BLK/ORN” circuit open
• “YEL” or “BLK/RED” circuit open or short
• VSS malfunction
• ECM malfunction

BLK/RED

BLK/ORN

YEL C63-19

1

4
2 3

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester.
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Check vehicle speed signal.
Is vehicle speed displayed on scan tool in step 
2) and 3) of DTC confirmation procedure?

Intermittent trouble or 
faulty ECM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 3.

3 Check power supply circuit.
1) With OFF ignition switch turned, disconnect 

connector from VSS.
2) Check proper connection for “BLK/RED”, 

“BLK/ORN” and “YEL” wire terminal.
3) If wires are OK, turn ON ignition switch, 

measure voltage between engine ground 
and “BLK/RED” wire terminal.

Is it voltage 10 – 14 V?

Go to Step 4. “BLK/WHT” wire open cir-
cuit.

4 Check ground circuit.
1) Measure resistance between engine body 

ground and “BLK/ORN” wire terminal with 
ignition switch turn OFF.

Is resistance below 5 Ω?

Go to Step 5. “BLK/ORN” wire open or 
high resistance circuit.

5 Check wire circuit.
1) Turn ON ignition switch, measure voltage 

between engine ground and “YEL” wire ter-
minal at VSS connector. See Fig. 1.

Is it voltage 4 – 5 V?

Go to Step 9. Go to Step 6.

6 Check ECM voltage.
1) Turn ON ignition switch, measure voltage 

between vehicle body ground and “C63-19” 
terminal at ECM connector.

Is it voltage 4 – 5 V?

“YEL” wire open circuit. Go to Step 7.

7 Check short circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between engine ground and “C63-19” termi-
nal.

Is it voltage 0 V?

Go to Step 8. “YEL” wire shorted to 
power supply circuit.

8 Check short circuit.
1) Measure resistance between engine ground 

and “C63-19” terminal with ignition switch 
turned OFF.

Is resistance infinity?

Go to Step 9. “YEL” wire shorted to 
ground circuit.
If wire are OK, substitute a 
known-good ECM and 
recheck.
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9 Check signal rotor.
1) Remove VSS referring to “Vehicle Speed 

Sensor (VSS) Removal and Installation” in 
Section 7A.

2) Visually inspect VSS sensor signal rotor for 
damage.

Was any damage found?

Faulty VSS signal rotor. Substitute a known-good 
VSS and recheck.

Step Action Yes No

[A]: Fig. 1 for Step 5
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DTC P0505 Idle Air Control System
SYSTEM/WIRING DIAGRAM

1. IAC valve 4. “IG” fuse 7. Bypass air

2. ECM 5. Ignition switch 8. Engine coolant

3. Main relay 6. Relay/fuse box 9. Intake air
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DTC DETECTING CONDITION AND TROUBLE AREA (DTC P0505)

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature (80°C – 110°C, 176°F – 230°F).
4) Run engine at idle speed (600 – 1000 r/min.) for 1 min. or more.
5) Check DTC and pending DTC.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA
• IAC valve signal voltage is out of specification for about 2 sec. or more. 
• Engine revolution keeps excessively high for engine idling
(1 driving cycle detection logic)

• Idle air control valve or its circuit
• ECM
• Intake air leakage

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
Electric load (lighting, heater blower, rear defogger, etc.) and A/C are turned OFF.

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Idle Speed Check
1) Check idle speed/idle air control duty refer-

ring to “Idle speed/idle air control (IAC) duty 
inspection” in Section 6E1.

Is check result as specified?

Go to Step 3. Go to Step 4.

3 Idle Air Control Valve Operation Check
1) Check idle air control valve for operation 

referring to “Idle air control (IAC) valve oper-
ation check” in this section.

Is check result satisfactory?

Intermittent trouble. 
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good ECM and recheck.

Go to Step 4.

4 Idle Air Control Valve Circuit Check
1) Disconnect connector from idle air control 

valve with ignition switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between “BLK/RED” wire terminals of idle 
air control valve connector and engine 
ground.

Is voltage 10 – 14 V?

Go to Step 5. “BLK/RED” wire in open 
or high resistance circuit.

5 Idle Air Control Valve Check
1) Check idle air control valve for resistance 

referring to “Idle air control (IAC) valve 
check” in this section.

Is check result satisfactory?

Go to Step 6. Replace idle air control 
valve.
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6 Idle Air Control Valve Circuit Check
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “RED/WHT” 

wire terminal of idle air control valve con-
nector and “C64-10” wire terminal of ECM 
connector, “RED/ORN” wire terminal of idle 
air control valve connector and “C64-9” wire 
terminal of ECM connector, “RED/YEL” wire 
terminal of idle air control valve connector 
and “C64-8” wire terminal of ECM connec-
tor, “RED/BLK” wire terminal of idle air con-
trol valve connector and “C64-28” wire 
terminal of ECM connector. 

Are resistance 1 Ω or less?

Go to Step 7. “RED/WHT”, “RED/ORN”, 
“RED/YEL” or “RED/BLK” 
wire in open or high resis-
tance circuit.

7 Idle Air Control Valve Circuit Check
1) Measure resistance between each “C64-

10”, “C64-9”, “C64-8” and “C64-28” wire ter-
minals of ECM connector and vehicle body 
ground. 

Is each resistance infinite?

Go to Step 8. “RED/WHT”, “RED/ORN”, 
“RED/YEL” or “RED/BLK” 
wire in shorted to ground 
circuit.

8 Idle Air Control Valve Circuit Check
1) Connect connectors to ECM.
2) Turn ON ignition switch, measure voltage 

between each “C64-10”, “C64-9”, “C64-8” 
and “C64-28” wire terminals of ECM con-
nector and vehicle body ground.

Is each voltage 0 V?

Go to Step 9. “RED/WHT”, “RED/ORN”, 
“RED/YEL” or “RED/BLK” 
wire in shorted to power 
circuit.

9 ECM Voltage Check
1) Connect connector to idle air control valve 

with ignition switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between each “C64-10”, “C64-9”, “C64-8” 
and “C64-28” wire terminals of ECM con-
nector and vehicle body ground.

• “C64-8” and “C64-10” wire terminals: 
0 – 1 V

• “C64-9” and “C64-28” wire terminals: 
10 – 14 V

Are check results satisfactory? 

Go to Step 10. Substitute a known-good 
ECM and recheck.

10 Make sure if the following conditions are satis-
fied.

• The throttle valve is fully closed.
• The air cleaner element is installed prop-

erly.
Is it in good condition?

Replace idle air control 
valve.

Repair or replace.

Step Action Yes No
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DTC P0506 Idle Air Control System RPM Lower than Expected
DTC P0507 Idle Air Control System RRM Higher than Expected
SYSTEM/WIRING DIAGRAM

1. IAC valve 3. Main relay 5. Ignition switch 7. Bypass air 9. Intake air

2. ECM 4. “IG” fuse 6. Relay/fuse box 8. Engine coolant
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DTC DETECTING CONDITION AND TROUBLE AREA (DTC P0506/P0507)

DTC CONFIRMATION PROCEDURE

1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and warm up to normal operating temperature (80°C – 110°C, 176°F – 230°F).
4) Run engine at idle speed (600 – 1000 r/min.) for 1 min. or more.
5) Check DTC and pending DTC.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA
DTC P0506:
Engine idle speed is 100 r/min. or more lower than target idle speed for 
20 sec. continuously when vehicle stops and closed throttle position 
(ON).
DTC P0507:
Engine idle speed is 200 r/min. or more higher than target idle speed for 
20 sec. continuously when vehicle stops and closed throttle position 
(ON).
(2 driving cycle detection logic)

• Idle air control valve or its circuit
• Air intake system (clog or leak-

age)
• Engine mechanical
• Accessory engine load
• ECM
• Vehicle speed sensor

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
• Transmission gear shift lever is shifted in “Neutral” for M/T
• Electric load (lighting, heater blower, rear defogger, etc.) and A/C are turned OFF.

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed? 
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 DTC Check
Is DTC P0505 displayed?

Go to “DTC P0505 Idle Air 
Control System” in this 
section.

Go to Step 3.

3 Idle Speed Check
1) Check idle speed/idle air control duty refer-

ring to “Idle speed/idle air control (IAC) duty 
inspection” in Section 6E1.

Is check result as specified?

Go to Step 4. Go to Step 5.

4 Vehicle Speed Sensor Signal Check
Is vehicle speed displayed on scan tool when 
driving vehicle?

Intermittent trouble. 
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good ECM and recheck.

Go to “DTC P0500 Vehi-
cle Speed Sensor (VSS) 
Malfunction” in this sec-
tion.
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5 Air Intake System Check
1) Check air intake system for clog and inhal-

ing.
Is check result satisfactory?

Go to Step 6. Repair or replace.

6 Idle Air Control Valve Operation Check
1) Check idle air control valve for operation 

referring to “Idle air control (IAC) valve oper-
ation check” in this section.

Is check result satisfactory?

Go to Step 9. Go to Step 7.

7 Idle Air Control Valve Circuit Check
1) Disconnect connector from idle air control 

valve with ignition switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between “BLK/RED” wire terminals of idle 
air control valve connector and engine 
ground.

Is voltage 10 – 14 V?

Go to Step 8. “BLK/RED” wire in open 
or high resistance circuit.

8 Idle Air Control Valve Check
1) Check idle air control valve for resistance 

referring to “Idle air control (IAC) valve 
check” in this section.

Is check result satisfactory?

Go to Step 9. Replace idle air control 
valve.

9 Idle Air Control System Check
1) Check parts or system which can cause 

engine low or high idle.
• EGR valve malfunction (leakage)
• EVAP system malfunction
• Accessory engine load
• Engine mechanical (engine compression)
• Throttle body malfunction
• PCV system malfunction
• Accelerator cable (get stuck on)
• Brake booster malfunction

Are they in good condition?

Substitute a known-good 
ECM and recheck.

Repair or replace.

Step Action Yes No
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Idle air control (IAC) valve operation check
USING SUZUKI SCAN TOOL

1) Connect Suzuki Scan Tool to DLC (1) with ignition switch
OFF.

Special tool
(A): Suzuki Scan Tool

2) Warm up engine to normal operating temperature.
3) Clear DTC and select “MISC TEST” mode on Suzuki Scan

Tool.
4) Check that idle speed increases and/or reduces when IAC

valve is opened and/or when closed by Suzuki Scan Tool.
If idle speed does not change, check IAC valve and wire har-
ness.

NOT USING SUZUKI SCAN TOOL
1) Warm up engine to normal operating temperature.
2) Stop engine.
3) Turn ignition switch to ON position.
4) Disconnect IAC valve connector.
5) Start engine.
6) Connect IAC valve connector.
7) Check that idle speed increases and/or reduces when con-

nector is connected to IAC valve.
If idle speed does not change, check IAC valve and wire har-
ness.

Idle air control (IAC) valve check
1) Disconnect negative cable at battery.
2) Disconnect connector from IAC valve.
3) Check for proper connection to IAC valve at each terminal.

4) Check each coil of IAC valve for resistance.
If resistance is out of specification, replace IAC valve.

IAC valve resistance specification

5) Connect connector to IAC valve.
6) Remove IAC valve form throttle body referring to “Idle air

control (IAC) valve removal and installation” in Section 6E1.

1

(A)

Terminals Resistance
Between “1” and “2”

25.5 – 33.5 Ω
(at 20°C, 68°F)

Between “3” and “2”
Between “4” and “5”
Between “6” and “5”

4

1
2

3

6

5



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-155
7) Check that valve (2) of IAC valve (1) opens and closes once
and then stops in about 60 ms as soon as ignition switch is
turned ON.

8) Install IAC valve to throttle body referring to “Idle air control
(IAC) valve removal and installation” in Section 6E1.

9) Connect negative cable at battery.

NOTE:
• This check should be performed by two people, one

person turns on ignition switch while the other checks
valve operation.

• As valve operation is momentary, it may be over-
looked. To prevent this operation check 3 times or
more continuously.
If valve of IAC valve does not operate at all, check wire
harness for open and short. If wire harness is in good
condition, replace IAC valve and recheck.

2

1
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DTC P0616 Starter Relay Circuit Low
WIRING DIAGRAM

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. ECM 3. Ignition switch 5. Instrument panel harness/engine harness connector

2. Starter motor 4. Relay/fuse box

C63-35WHT/BLU

80A 60A

BLK/RED BLK/YEL

1

2

3

5

4

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
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DTC DETECTING CONDITION TROUBLE AREA
Engine starts even though vehicle is at stop and engine starter sig-
nal is low voltage.
(2 driving cycle detection logic)

• Engine starter signal circuit
• ECM

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Signal circuit check
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) Check for voltage at terminal “C63-35”, 

under the following condition.
While engine cranking: 6 – 14 V
After starting engine: 0 – 1 V

Is voltage as specified?

Poor “C63-35” connection 
or intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If wire and connections 
are OK, substitute a 
known-good ECM and 
recheck.

“BLK/YEL” wire or “BLK/
RED” wire circuit open.
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DTC P0617 Starter Relay Circuit High
WIRING DIAGRAM

DTC CONFIRMATION PROCEDURE
1) With ignition switch turned OFF, connect scan tool.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it at idle for 3 min. or more.
4) Check DTC and pending DTC.

TROUBLESHOOTING

1. ECM 4. Relay/fuse box

2. Starter motor 5. Instrument panel harness/engine harness connector

3. Ignition switch
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DTC DETECTING CONDITION TROUBLE AREA
Engine starter signal is high voltage for 180 seconds continuously 
while engine is running. (2 driving cycle detection logic)

• Engine starter signal circuit
• ECM

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Starter Signal Check
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) Start engine, check voltage between “C63-

35” wire terminal of ECM connector and 
vehicle body ground.

Is voltage 0 – 1 V?

Intermittent trouble. 
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A. If OK, substi-
tute a known-good ECM 
and recheck.

Go to Step 3.
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3 Starter Signal Circuit Check
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Turn ON ignition switch, check voltage 

between “C63-35” wire terminal of ECM 
connector and vehicle body ground.

Is voltage 0 – 1 V?

Substitute a known-good 
ECM and recheck.

Go to Step 4.

4 Starter Signal Circuit Check
1) Disconnect instrument panel harness/

engine harness connector. (See Fig. 1)
2) Turn ON ignition switch, measure voltage 

between “BLK/RED” wire terminal of instru-
ment panel harness/engine harness con-
nector and vehicle body ground.

Is voltage 0 – 1 V?

“BLK/YEL” wire shorted to 
power circuit.

Go to Step 5.

5 Ignition Switch Inspection
1) Check ignition switch referring to “Ignition 

(Main) Switch ON-Vehicle Inspection” in 
Section 8C.

Is it in good condition?

“BLK/RED” wire shorted 
to power circuit.

Replace ignition switch.

Step Action Yes No

[A]: Fig. 1 for Step 4

1. Front wiper intermittent timer

2. Instrument panel harness/engine harness connector

2
1

[A]
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DTC P0107 Manifold Absolute Pressure Low Input
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC using scan tool and warm up engine completely.
3) Drive the vehicle with the speed of 40 km/h (25 mile/h) in the 5th gear or D range, and then accelerate the

vehicle for more than 5 seconds by stepping only half of the accelerator pedal.
4) Check DTC and pending DTC.

1. Manifold absolute pressure sensor 2. ECM

C63-8

ORN

C63-15

C63-28

RED/WHT

GRY/RED

1 2

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

DTC DETECTING CONDITION TROUBLE AREA
• Manifold absolute pressure sensor output voltage is 

lower than 0.2 V for 5 sec. continuously.
(2 driving cycle detection logic)

• Manifold absolute pressure sensor circuit
• Manifold absolute pressure sensor
• Manifold absolute pressure sensor vacuum 

passage
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident. 
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Check MAP sensor and its circuit.
1) Connect scan tool to DLC with ignition 

switch turned OFF.
2) Turn ignition switch ON.
3) Check intake manifold pressure.
Is it 146 kPa (43.1 in.Hg) or 0 kPa (0 in.Hg)?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, go to Step 9.

3 Check MAP sensor power supply voltage.
1) Disconnect connector from MAP sensor 

with ignition switch tuned OFF.
2) Check for proper connection of MAP sensor 

at “GRY/RED”, “ORN” and “RED/WHT”.
3) Turn ON ignition switch, measure voltage 

between engine ground and “GRY/RED” 
wire terminal. See Fig. 1.

Is voltage 4 – 5 V?

Go to Step 6. Go to Step 4.

4 Check MAP sensor power supply voltage.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) Turn ON ignition switch, measure voltage 

between vehicle body ground and “C63-8” 
terminal.

Is voltage 4 – 5 V?

“GRY/RED” wire in open 
circuit.

Go to Step 5.

5 Check MAP sensor power supply circuit.
1) Disconnect connectors from TP sensor with 

ignition switch turned OFF.
2) Turn ON ignition switch, measure voltage 

between vehicle body ground and “C63-8” 
terminal.

Is voltage 4 – 5 V?

Faulty TP sensor. “GRY/RED” wire shorted 
to ground or other circuit.
If wires are OK, substi-
tute a known-good ECM 
and recheck.

6 Check MAP sensor ground circuit.
1) Measure resistance between “ORN” wire 

terminal in MAP sensor harness connector 
and engine ground.

Is resistance below 5Ω?

Go to Step 8. Go to Step 7.

7 Check ground circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure resistance between “C63-28” ter-

minal and vehicle body ground.
Is resistance below 5Ω?

“ORN” wire in open or 
high resistance circuit.

ECM grounds “C63-28” 
and/or “C64-2” circuit in 
open or high resistance.
If wires are OK, substi-
tute a known-good ECM 
and recheck.
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8 Check MAP sensor signal circuit.
1) Turn ON ignition switch.
2) Measure voltage between “RED/WHT” wire 

terminal in MAP sensor harness connector 
and engine ground.

Is voltage 0 V?

Go to Step 9. “RED/WHT” wire shorted 
to other circuit.

9 Check MAP sensor signal circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Measure resistance between “C63-15” ter-

minal and vehicle body ground.
Is resistance infinity?

Go to Step 10. “RED/WHT” wire shorted 
to ground circuit.

10 Check MAP sensor signal circuit.
1) Measure resistance between “RED/WHT” 

wire terminal in MAP sensor harness con-
nector and “C63-15” terminal in ECM con-
nector.

Is resistance below 5 Ω?

Go to Step 11. “RED/WHT” wire in open 
or high resistance circuit.

11 Check MAP sensor output signal.
1) Check MAP sensor according to “MAP Sen-

sor Individual Check” in this section.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Faulty MAP sensor.

Step Action Yes No

[A]: Fig. 1 for Step 3
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DTC P0108 Manifold Absolute Pressure High Input
WIRING DIAGRAM

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch turned OFF.
2) Turn ON ignition switch and clear DTC using scan tool and warm up engine completely.
3) Run engine at idle speed for 1 min.
4) Check DTC and pending DTC.

1. Manifold absolute pressure sensor 3. To TP sensor

2. ECM 4. From other sensors

C63-8

ORN

C63-15

C63-28

RED/WHT

GRY/RED

1 2

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

4

3

DTC DETECTING CONDITION TROUBLE AREA
• Manifold absolute pressure sensor output voltage is 4.6 

V or higher for 24 sec. continuously.
(2 driving cycle detection logic)

• Manifold absolute pressure sensor circuit
• Manifold absolute pressure sensor
• Manifold absolute pressure sensor vacuum 

passage
• ECM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident. 
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION
PROCEDURE.
• Intake air temperature: –7°C (19.4°F) or higher
• Engine coolant temperature: –7°C (19.4°F) or higher
• Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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TROUBLESHOOTING

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Check MAP sensor and its circuit.
1) Connect scan tool to DLC with ignition 

switch OFF.
2) Turn ignition switch ON.
3) Check intake manifold pressure.
Is it 146 kPa (43.1 in.Hg) or 0 kPa (0 in.Hg)?

Go to Step 3. Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, go to Step 8.

3 Check MAP sensor power supply voltage.
1) Disconnect connector from MAP sensor 

with ignition switch tuned OFF.
2) Check for proper connection of MAP sensor 

at “GRY/RED”, “ORN” and “RED/WHT”.
3) Turn ON ignition switch, measure voltage 

between engine ground and “GRY/RED” 
wire terminal. See Fig. 1.

Is voltage 4 – 5 V?

Go to Step 5. Go to Step 4.

4 Check MAP sensor power supply voltage.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) Turn ON ignition switch, measure voltage 

between vehicle body ground and “C63-8” 
terminal.

Is voltage 4 – 5 V?

“GRY/RED” wire in open 
circuit.

“GRY/RED” wire shorted 
to other circuit.
If wires are OK, substi-
tute a known-good ECM 
and recheck.

5 Check MAP sensor ground circuit.
1) Measure resistance between “ORN” wire 

terminal in MAP sensor harness connector 
and engine ground.

Is resistance below 5 Ω?

Go to Step 7. Go to Step 6.

6 Check ground circuit.
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and con-

nect connectors to ECM.
3) Measure resistance between “C63-28” ter-

minal and vehicle body ground.
Is resistance below 5 Ω?

“ORN” wire in open or 
high resistance circuit.

ECM grounds “C63-28” 
and/or “C64-2” circuit in 
open or high resistance.
If wires are OK, substi-
tute a known-good ECM 
and recheck.

7 Check MAP sensor signal circuit.
1) Disconnect connectors from ECM with igni-

tion switch turn OFF.
2) Turn ON ignition switch.
3) Measure voltage between “RED/WHT” wire 

terminal in MAP sensor harness connector 
and engine ground.

Is voltage 0 V?

Go to Step 8. “RED/WHT” wire shorted 
to power supply or other 
circuit.
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8 Check MAP sensor output signal.
1) Check MAP sensor according to “MAP Sen-

sor Individual Check” in this section.
Is it in good condition?

Substitute a known-good 
ECM and recheck.

Faulty MAP sensor.
Step Action Yes No

[A]: Fig. 1 for Step 3
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MAP Sensor Individual Check

1) Disconnect connector from MAP sensor (1).
2) Remove MAP sensor (1).
3) Arrange 3 new 1.5 V batteries (2) in series (check that total

voltage is 4.5 – 5.0 V) and connect its positive terminal to
“Vin” terminal of sensor and negative terminal to “Ground”
terminal. Then check voltage between “Vout” and “Ground”.
Also, check if voltage reduces when vacuum is applied up to
400 mmHg by using vacuum pump (3).

Output voltage (When input voltage is 4.5 – 5.5 V, ambient 
temp. 20 – 30°C, 68 – 86°F)

If check result is not satisfactory, replace MAP sensor (1).
4) Install MAP sensor (1) securely.
5) Connect MAP sensor (1) connector securely.

ALTITUDE
(Reference)

BAROMETRIC
PRESSURE

OUTPUT
VOLTAGE

(ft) (m) (mmHg) (kPa) (V)
0
|

2 000

0
|

610

760
|

707

100
|

94

3.3 – 4.3

2 001
|

5 000

611
|

1 524

Under 707
over 634

94
|

85

3.0 – 4.1

5 001
|

8 000

1 525
|

2 438

Under 634
over 567

85
|

76

2.7 – 3.7

8 001
|

10 000

2 439
|

3 048

Under 567
over 526

76
|

70

2.5 – 3.3

4. Digital type voltmeter
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DTC P0601 Internal Control Module Memory Check Sum Error
DTC P0602 Control Module Programming Error
SYSTEM DESCRIPTION
Internal control module is installed in ECM.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Start engine and run it at idle if possible.
4) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING
Substitute a known-good ECM and recheck.

DTC P1510 ECM Back-up Power Supply Malfunction
WIRING DIAGRAM

CIRCUIT DESCRIPTION
Battery voltage is supplied so that diagnostic trouble code memory, values for engine control learned by ECM,
etc. are kept in ECM even when the ignition switch is turned OFF.

DTC DETECTING CONDITION TROUBLE AREA
Data write error or check sum error ECM

1. ECM

2. “RADIO DOME” fuse

3. Relay/fuse box

G91-16WHT/RED WHT/RED

1

2
3

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
1) Connect scan tool to DLC with ignition switch turned OFF.
2) Turn ON ignition switch and clear DTC using scan tool and run engine at idle speed for 1 min.
3) Check DTC and pending DTC.

TROUBLESHOOTING

DTC DETECTING CONDITION TROUBLE AREA
Back-up circuit voltage is less than 5 V for 5 seconds 
continuously while engine running.

Battery voltage supply circuit

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Battery voltage supply circuit check
1) Disconnect connectors from ECM with igni-

tion switch turned OFF.
2) Remove ECM from vehicle body and then 

connect connectors to ECM.
3) While engine running, check voltage 

between “G91-16” and ground.
Is voltage 10 – 14 V?

Poor “G91-16” connec-
tion or intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If wire and connections 
are OK, substitute a 
known-good ECM and 
recheck.

“RADIO DOME” fuse 
blown “WHT/RED” circuit 
open or short.
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DTC P2227 Barometric Pressure Circuit Range/Performance
DTC P2228 Barometric Pressure Circuit Low
DTC P2229 Barometric Pressure Circuit High

SYSTEM DESCRIPTION
Barometric pressure sensor is installed in ECM (PCM).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC CONFIRMATION PROCEDURE
DTC P2228/P2229
1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC by using scan tool and run engine for 1 min.
3) Check DTC and pending DTC by using scan tool.

DTC P2227

1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up

engine to normal operating temperature.
3) Increase engine speed to 3000 rpm in 3rd gear in case of M/T.
4) Release accelerator pedal and with engine brake applied, keep vehicle coasting for 5 sec. or more. (Keep

fuel cut condition for 5 sec. or more) If fuel cut condition is not kept for 5 sec. or more, coast down a slope in
engine speed 1000 – 3000 rpm for 5 sec. or more.

5) Stop vehicle and run engine at idle.
6) Repeat Steps 3) – 5) 2 times.
7) Check DTC and pending DTC by using scan tool.

DTC DETECTING CONDITION TROUBLE AREA
DTC P2227:
While running under conditions described for “DTC Con-
firmation Procedure”, barometric pressure value com-
pared with intake manifold vacuum value in fuel cut state 
is not as specified. 
(2 driving cycle detection logic)

• Manifold absolute pressure sensor performance 
problem

• Barometric pressure sensor in ECM

DTC P2228:
Barometric pressure signal less than 1.5 V is detected.

• Barometric pressure sensor in ECM

DTC P2229:
Barometric pressure signal more than 4.5 V is detected. 

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and a tester, on a level road.
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DTC TROUBLESHOOTING

Table B-1 Fuel Injector Circuit Check

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check”.

2 Is DTC P2227 set? Go to Step 3. Substitute a known-good 
ECM and recheck.

3 MAP sensor check
1) Check MAP sensor and its circuit referring 

to “DTC P0107 Manifold Absolute Pressure 
Low Input” and “DTC P0108 Manifold Abso-
lute Pressure High Input”.

Is check result satisfactory?

Substitute a known-good 
ECM and recheck.

MAP sensor or its circuit 
malfunction.

1. Relay/fuse box 4. No.1 injector 7. No.4 injector

2. Main relay 5. No.2 injector 8. “IG” fuse

3. ECM 6. No.3 injector 9. Ignition switch

C63-5

C63-4

C63-7

C63-6

G91-6

C64-15                                                

G91-5

G91-28BLK/WHT

BRN/WHT

BLK/REDBLK/YEL

BLK/YEL
WHT/BLU

BLK/YEL

BLK/YEL

BLK/RED

BLK/RED

80A 60A 15A

BLU/YEL

BLU/WHT

BLU/RED

BLU/GRN

BLK/RED

C64 C63 G91
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C63-1

C64-2

BLK/ORN

BLK/ORN

BLK

C64-1

1

9
8

2

3

4

5

6

7
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TROUBLESHOOTING

Step Action Yes No
1 Check each injector for operating sound at 

engine cranking using sound scope.
Do all 4 injector make operating sound?

Fuel injector circuit is in 
good condition.

Go to Step 2.

2 Check fuel injector resistance.
1) Disconnect connectors from fuel injectors 

with ignition switch turn OFF.
2) Check for proper connection to fuel injector 

at each terminals.
3) If OK, check all 4 fuel injectors for resis-

tance, referring to “Fuel injector inspection” 
in Section 6E1.

Are all injectors in good condition?

Go to Step 3. Faulty fuel injector.

3 Check fuel injector insulation resistance.
1) Check that there is insulating between each 

fuel injector terminals and engine ground.
Is there insulating?

Go to Step 4. Faulty fuel injector.

4 Check fuel injector power supply.
1) Measure voltage between each “BLK/RED” 

wire terminal and engine ground with igni-
tion switch turned ON.

Is voltage 10 – 14 V?

Go to Step 5. “BLK/RED” wire in open 
circuit or shorted to 
ground circuit.
If it is in good condition, 
go to diag flow table A-3.

5 Check wire circuit.
1) Turn OFF ignition switch.
2) Disconnect connectors from ECM.
3) Measure resistance between each “BLU/

YEL”, “BLU/WHT”, “BLU/RED”, “BLU/GRN” 
wire terminal and vehicle body ground.

Is resistance infinity?

Go to Step 6. “BLU/YEL”, “BLU/WHT”, 
“BLU/RED”, “BLU/GRN” 
wire shorted to ground.

6 Check wire circuit.
1) Measure voltage between each “BLU/YEL”, 

“BLU/WHT”, “BLU/RED”, “BLU/GRN” wire 
terminal and vehicle body ground with igni-
tion switch turned ON.

Is voltage 0 V?

Go to Step 7. “BLU/YEL”, “BLU/WHT”, 
“BLU/RED”, “BLU/GRN” 
wire shorted to power 
supply circuit.

7 Check fuel injector drive signal.
1) Connect connectors to each fuel injectors 

and ECM with ignition switch turned OFF.
2) Turn ON ignition switch.
3) Measure voltage “C63-7”, “C63-6”, “C63-5”, 

“C63-4” terminal and vehicle body ground.
Is voltage 10 – 14 V?

Check fuel injector, refer-
ring to “Fuel injector 
inspection” in Section 
6E1.
If result in good condition, 
substitute a known-good 
ECM and recheck.

“BLU/YEL”, “BLU/WHT”, 
“BLU/RED”, “BLU/GRN” 
open circuit.
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Table B-2 Fuel Pump and Its Circuit Check

TROUBLESHOOTING

1. Relay/fuse box 4. Fuel pump relay 7. Ignition switch

2. Main relay 5. Fuel pump

3. ECM 6. “IG” fuse

Step Action Yes No
1 Check fuel pump control system for operation. 

See Fig. 1.
Is fuel pump heard to operate for 3 sec. after igni-
tion switch ON?

Fuel pump circuit is in 
good condition.

Go to Step 2.

2 Check fuel pump relay power supply.
1) Disconnect fuel pump relay from relay/fuse 

box with ignition switch turned OFF.
2) Check for proper connection to fuel pump relay 

at each terminals.
3) If OK, turn ON ignition switch, measure voltage 

between “BLK/WHT” wire terminal and engine 
ground.

Is voltage 10 – 14 V?

Go to Step 3. “BLK/WHT” wire open 
or shorted to ground 
circuit.

3 Check fuel pump relay power supply.
1) Turn ON ignition switch, measure voltage 

between “BLK/RED” wire terminal of fuel pump 
relay connector and engine ground.

Is voltage 10 –14 V?

Go to Step 4. “BLK/RED” wire open 
circuit.

G91-6

C64-15                                                

G91-5

C64-14

BRN/WHT

BLK/RED

BLK/RED

BLK/YEL

BLK/YEL

BLK/RED

BLK/RED

80A 60A 15A

G91-28BLK/WHTBLK/WHT

BLK/WHT

GRN

PNK
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BLK/YEL
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4 Check fuel pump relay.
1) Check fuel pump relay, referring to “Main 

relay, fuel pump relay and radiator fan relay 
inspection” in Section 6E1.

Is relay in good condition?

Go to Step 5. Faulty relay.

5 Check fuel pump relay drive signal.
1) Connect fuel pump relay to relay/fuse box.
2) Connect voltmeter between “G64-14” terminal 

and vehicle body ground.
3) Measure voltage at after 3 second ignition 

switch turned ON.
Is voltage 10 – 14 V?

Go to Step 6. “BLK/WHT” wire open 
circuit or shorted to 
ground circuit.

6 Check fuel pump relay drive signal.
1) Measure voltage at within 3 second after igni-

tion switch turned ON.
Is voltage 0 – 1 V?

Go to Step 7. Substitute a known-
good ECM and 
recheck.

7 Check wire circuit.
1) Turn OFF ignition switch.
2) Detach fuel tank, referring to “Fuel Tank 

Removal and Installation” in Section 6C.
3) Disconnect connector from fuel pump.
4) Measure resistance between “PNK” wire termi-

nal and vehicle body ground.
Is resistance infinity?

Go to Step 8. “PNK” wire shorted to 
ground.

8 Check fuel pump circuit.
1) Turn OFF ignition switch.
2) Connect service wire between “G64-14” termi-

nal and vehicle body ground.
3) Turn ON ignition switch, measure voltage 

between “PNK” terminal at fuel pump connec-
tor and vehicle body ground.

Is voltage 10 – 14 V?

Go to Step 9. “PNK” wire open cir-
cuit.

9 Check fuel pump circuit.
1) Turn OFF ignition switch.
2) Check that there is continuity between “BLK” 

terminal at fuel pump connector and vehicle 
body ground.

Is there continuity?

Faulty fuel pump. “BLK” wire open cir-
cuit.

[A]: Fig. 1 for Step 1

Step Action Yes No
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Table B-3 Fuel Pressure Check

TROUBLESHOOTING

1. Injector 3. Fuel filter and fuel pump B: Hose

2. Delivery pipe A: Gauge C: 3-way joint

NOTE:
Before using the following table, check to make sure that battery voltage is higher than 11 V. If battery
voltage is low, pressure becomes lower than specification even if fuel pump and line are in good con-
dition.

Step Action Yes No
1 Fuel Pressure Check

1) Check fuel pressure referring to “Fuel pressure 
inspection” under “Fuel Delivery System Descrip-
tion” in Section 6E1.

Are they satisfied each condition?

Go to Step 2. Go to Step 5.

2 Fuel Pressure Check
1) Start engine and warm it up to normal operating 

temperature.
2) Keep engine speed to 4000 rpm.
Does fuel pressure shows the value which is about the 
same as Step 1?

Go to Step 3. Go to Step 8.

3 Fuel Line Check
1) Check fuel pipe, fuel hose and joint for fuel leak-

age.
Are they in good condition?

Go to Step 4. Repair or replace.
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4 Fuel Line Check
1) Check fuel pipe, fuel hose and joint for damage or 

deform.
Are they in good condition?

Faulty fuel pressure reg-
ulator.

Repair or replace.

5 Was fuel pressure higher than specification in Step 1? Go to Step 6. Go to Step 7.
6 Fuel Line Check

1) Check fuel pipe, fuel hose and joint for damage or 
deform.

Are they in good condition?

Faulty fuel pressure reg-
ulator.

Repair or replace.

7 Fuel Pump Operating Sound Check
1) Remove fuel filler cap and then turn ON ignition 

switch.
Can you hear operation sound?

Go to Step 8. Faulty fuel pump.

8 Fuel Line Check
1) Check fuel pipe, fuel hose and joint for damage or 

deform.
Are they in good condition?

Clogged fuel filter, faulty 
fuel pump, faulty fuel 
pressure regulator or 
fuel leakage from hose 
connection in fuel tank.

Repair or replace.

Step Action Yes No
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Table B-4 Idle Air Control System Check

1. IAC valve 4. “IG” fuse 7. Bypass air

2. ECM 5. Ignition switch 8. Engine coolant

3. Main relay 6. Relay/fuse box 9. Intake air

G91-6

C64-15                                                

G91-5

C64-10

C64-9

C64-8

C64-28

G91-28BLK/WHT
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BLK/YEL
WHT/BLU
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RED/WHT
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6
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TROUBLESHOOTING

Step Action Yes No
1 Check engine idle speed and IAC duty referring 

to “Idle speed/idle air control (IAC) duty inspec-
tion” in Section 6E1.
Is idle speed within specification?

Go to Step 2. Go to Step 4.

2 Is IAC duty within specification in Step 1? Go to Step 3. Check for followings:
Vacuum leak 
EVAP canister purge con-
trol system 
Clog of IAC air passage 
Accessory engine load 
“Table B-6 Electric Load 
Signal Circuit Check” 
Closed throttle position 
(TP sensor) 
Stuck to PCV valve.

3 Is engine idle speed kept specified speed even 
with headlight ON?

System is in good condi-
tion.

Go to Step 6.

4 Was idle speed higher than specification in 
Step 1?

Go to Step 5. Go to Step 6.

5 Check A/C (input) signal circuit referring to Step 
1 of “Table B-5 A/C Signal Circuits Check 
(Vehicle with A/C)”, if equipped.
Is it in good condition?

Go to Step 6. Repair or replace A/C sig-
nal circuit or A/C system.

6 Check Idle Air Control system.
1) Remove IAC valve from throttle body refer-

ring to “Idle air control (IAC) valve removal 
and installation” in Section 6E1.

2) Check IAC valve for operation referring to 
“Idle air control (IAC) valve inspection” in 
Section 6E1. See Fig. 1.

Is check result satisfactory?

Intermittent trouble or 
faulty ECM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 7.

7 Check Wire Harness for Open or Short.
1) Turn ignition switch OFF.
2) Disconnect IAC valve connector.
3) Check for proper connection to IAC valve at 

each terminals.
4) If OK, disconnect connectors from ECM.
5) Check for proper connection to ECM at 

“C64-10”, “C64-9”, “C64-8” and “C64-28” 
terminals.

6) If OK, check “BLK/RED”, “RED/WHT”, 
“RED/ORN”, “RED/YEL” and “RED/BLK” 
circuit for open or short.

Are they in good condition?

Replace IAC valve and 
recheck.

Repair or replace.
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[A]: Fig. 1 for Step 6

[A]
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Table B-5 A/C Signal Circuits Check (Vehicle with A/C)

1. Blower fan motor 5. A/C condenser fan relay No.1 9. A/C compressor relay 13. Main relay

2. Blower fan switch 6. A/C evaporator inlet air temp. sensor 10. A/C compressor 14. ECM

3. A/C switch 7. A/C condenser fan relay No.2 11. Radiator fan motor relay 15. Ignition switch

4. A/C pressure switch 8. A/C condenser fan motor 12. Radiator fan motor

YEL/GRN

ORN

BRN

PNK

WHT/BLK

WHT/BLU

BLK/YEL

YEL

YEL
BLU RED

BLU/WHT

BLK/YEL

LT GRN

GRN

BLU

BLK

BLK

RED/BLK

80A 60A 15A

25A

10A

20A30A

G91-13

G91-30

G91-15

G91-35

G91-4

C64-12

C64-11

C64-15

G91-5/6

C64-5GRN/YEL

PNK/BLK

BRN/WHT

BLU/RED

BLU/WHT

BLK/RED

BLK/YEL

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

15
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TROUBLESHOOTING

Step Action Yes No
1 Check Evaporator Temp. Sensor

1) Disconnect connectors from ECM with igni-
tion switch turned OFF.

2) Check for proper connection to “G91-15” 
and “G91-35” wire terminals of ECM con-
nector.

3) If OK, measure resistance between “G91-
15” and “G91-35” wire terminals of ECM 
connector. (See Fig. 1.)
At 0°C: 6.3 – 7.0 kΩ
At 25°C: 1.8 – 2.2 kΩ

Is it within specification?

Go to Step 2. Faulty A/C evaporator 
temperature sensor or its 
circuit.

2 Check A/C signal
1) Measure voltage between “G91-30” wire 

terminal of ECM connector and vehicle 
body ground under the following condition.
With ignition switch ON and A/C switch 
OFF: 10 – 14 V
With ignition switch ON, A/C and heater 
blower switch ON: 0 – 1 V

Is check result as specified?

Go to Step 3. A/C and heater blower 
switch circuit, A/C refrig-
erant pressure switch or 
heater controller malfunc-
tion. 

3 Check A/C signal
1) Connect connectors to ECM with ignition 

switch turned OFF.
2) Measure voltage between “G91-30” wire 

terminal of ECM connector and vehicle 
body ground under the following condition.
With ignition switch ON and A/C switch 
OFF: 10 – 14 V
With ignition switch ON, A/C and heater 
blower switch ON: 0 – 1 V

Is check result as specified?

Go to Step 4. Poor “G91-30” terminal 
connection.
If OK, substitute a known–
good ECM and recheck.

4 Check A/C Condenser Fan Control System
Is A/C cooling fan started when A/C and heater 
blower switch turned ON?

Go to Step 8. Go to Step 5.

5 Check Condenser Fan Control Circuit
1) Check DTC with scan tool.
Is DTC P0481 displayed?

Go to “DTC P0481 Fan 2 
(A/C Condenser Fan) 
Control Circuit” in this 
section.

Go to Step 6.

6 Check Condenser Fan Relay
1) Check A/C condenser fan relay No.1 and 

No.2 referring to “Condenser Cooling Fan 
Relay (No.1 and No.2) Inspection” in Sec-
tion 1B.

Are check result satisfactory?

Go to Step 7. Replace A/C condenser 
fan relay No.1 and No.2.
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7 Check Condenser Fan
1) Check condenser fan referring to “Con-

denser Cooling Fan Motor On-Vehicle 
Inspection” in Section 1B.

Is check result satisfactory?

A/C condenser fan drive 
circuit malfunction.
If circuit OK, go to Step 8.

Replace A/C condenser 
fan motor.

8 Check A/C Compressor Control System
Is A/C compressor started when A/C and 
heater blower switch turned ON while engine 
running?

A/C system is in good 
condition.

Go to Step 9.

9 Check A/C Compressor Relay Circuit
1) Check voltage between “C64-11” wire ter-

minal of ECM connector and vehicle body 
ground under the following condition.
While engine running and A/C switch OFF: 
10 – 14 V
While engine running, A/C and heater 
blower switch ON: 0 – 1 V

Are check result satisfactory?

Go to Step 10. Go to Step 11.

10 Check A/C Compressor Relay
1) Check A/C compressor relay referring to 

“Compressor Relay Inspection” in Section 
1B.

Is it in good condition?

Check A/C Compressor 
referring to “Compressor 
Relay Inspection” in Sec-
tion 1B.

Replace A/C compressor 
relay.

11 Check A/C Compressor Relay Circuit
1) Remove A/C compressor relay with ignition 

switch turned OFF.
2) Turn ON ignition switch, check voltage 

between “BLK/RED” wire terminal of A/C 
compressor relay connector and vehicle 
body ground.

Is voltage 10 –14 V?

Go to Step 12. “BLK/RED” wire circuit 
open.

12 Check A/C Compressor Relay
1) Check A/C compressor relay referring to 

“Compressor Relay Inspection” in Section 
1B.

Is it in good condition?

“PNK/BLK” wire circuit 
open.
If OK, substitute a known-
good ECM and recheck.

Replace A/C compressor 
relay.

Step Action Yes No

NOTE:
When A/C evaporator thermistor temp. is below 2.5°C (36.5°F), A/C remains OFF (C64-11 terminal volt-
age becomes 0 – 1 V). This condition is not abnormal.



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-181
[A]: Fig. 1 for Step 1

[V]: Resistance

[T]: Temperature



6-182 ENGINE GENERAL INFORMATION AND DIAGNOSIS
Table B-6 Electric Load Signal Circuit Check

TROUBLESHOOTING

Table 1 for Step 2 and 3

1. Blower fan motor 3. Position lamp 5. To “HEATER” fuse

2. Blower fan switch 4. ECM 6. To “TAIL” fuse

YEL

RED/YEL

G91-13

G91-33

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

5

6

1

2

3

4

Step Action Yes No
1 Do you have Suzuki Scan Tool? Go to Step 2. Go to Step 3.
2 Check electric load signal circuit.

1) Connect Suzuki Scan Tool to DLC with ignition 
switch OFF.

2) Start engine and select “DATA LIST” mode on 
scan tool.

3) Check electric load signal under following each 
condition. See Table 1.

Is check result satisfactory?

Electric load signal circuit 
is in good condition.

“YEL” and/or “RED/
YEL” circuit open or 
short, electric load 
diodes malfunction or 
each electric load cir-
cuit malfunction.

3 Check electric load signal circuit.
1) Turn ignition switch ON.
2) Check voltage at each terminals “G91-13” and 

“G91-33” of ECM connector connected, under 
above each condition. See Table 1.

Is each voltage as specified?

Electric load signal circuit 
is in good condition.

“YEL” and/or “RED/
YEL” circuit open or 
short, electric load 
diodes malfunction or 
each electric load cir-
cuit malfunction.

Scan tool or voltmeter
SUZUKI

SCAN TOOL
VOLTAGE
AT G91-33

VOLTAGE
AT G91-13

Ignition switch ON, Small 
light and heater blower fan all 
turned

OFF OFF 0 V 10 – 14 V

ON ON 10 – 14 V 0 V
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Table B-7 Radiator Fan Control System Check

TROUBLESHOOTING

1. Relay/fuse box 5. A/C condenser fan relay No.1 9. A/C compressor

2. Main relay 6. A/C condenser fan relay No.2 10. ECT sensor

3. Radiator fan relay 7. A/C condenser fan motor 11. ECM

4. Radiator fan motor 8. A/C compressor relay

BRN

PNK

BLU/WHT

BLK/YEL

GRN

BLU

BLK

BLK

80A 15A20A30A

G91-4

C64-12

C64-11

C64-15

G91-5/6

C64-5GRN/YEL

PNK/BLK

BRN/WHT

BLU/RED

BLU/WHT

BLK/RED

BLK/YEL

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

ORN

LT GRN C63-16

C63-28

3

5

8

2

1

6

7

10

4

11

9

Step Action Yes No
1 DTC Check

Is there DTC(s) ETC sensor circuit (DTC 
P0117/P0118) and/or radiator fan circuit (DTC 
P0480) displayed?

Go to corresponding DTC 
diag. flow table.

Go to Step 2.

2 Radiator Fan Motor Check
1) Disconnect negative cable at battery.
2) Disconnect connector from ECT sensor.
3) Connect negative cable to battery.
Does radiator fan motor rotate at ignition switch 
turned ON? 

System is in good condi-
tion.

Go to Step 3.
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3 Main Fuse Check
1) Turn ignition switch to OFF position.
2) Disconnect connector from ECT sensor.
3) Remove main fuse from relay/fuse box.
Is main (30 A) fuse in good condition?

Go to Step 4. Replace main fuse.

4 Radiator Fan Motor Circuit Check
1) Remove radiator fan relay from relay/fuse 

box.
2) Measure voltage between “BLU/WHT” wire 

terminal of radiator fan relay connector and 
vehicle body ground.

Is voltage 10 – 14 V?

Go to Step 5. “BLU/WHT” wire open or 
high resistance circuit.

5 Check Radiator Fan Relay
1) Check radiator fan relay referring to “Main 

relay, fuel pump relay and radiator fan relay 
inspection” in Section 6E1.

Is it in good condition?

Go to Step 6. Replace radiator fan 
relay.

6 Radiator Fan Control Circuit Check
1) Disconnect radiator fan motor connector.
2) Measure resistance between “BLU/RED” 

wire terminal of radiator fan motor connec-
tor and “BLU/RED” wire terminal of radiator 
fan relay connector.

Is resistance 1Ω or less?

Go to Step 7. “BLU/RED” wire circuit 
open or poor connection.

7 Radiator Fan Control Circuit Check
1) Measure resistance between “BLU/RED” 

wire terminal of radiator fan motor connec-
tor and vehicle body ground.

Is it infinite?

Go to Step 8. “BLU/RED” wire circuit 
shorted to ground.

8 Radiator Fan Control Circuit Check
1) Turn ON ignition switch.
2) Measure voltage between “BLU/RED” wire 

terminal of radiator fan motor connector and 
vehicle body ground.

Is voltage 0 V?

Go to Step 9. “BLU/RED” wire shorted 
to power circuit.

9 Radiator Fan Control Circuit Check
1) Measure resistance between “BLK” wire ter-

minal of radiator fan motor connector and 
vehicle body ground.

Is resistance 1Ω or less?

Replace radiator fan 
motor.

“BLK” wire open or high 
resistance circuit.

Step Action Yes No
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Table B-8 A/C Condenser Fan Control System

TROUBLESHOOTING

1. Relay/fuse box 5. A/C condenser fan relay No.1 9. A/C compressor

2. Main relay 6. A/C condenser fan relay No.2 10. ECM

3. Radiator fan relay 7. A/C condenser fan motor

4. Radiator fan motor 8. A/C compressor relay

BRN

PNK

BLU/WHT

BLK/YEL

GRN

BLU

BLK

BLK

80A 15A20A30A

G91-4

C64-12

C64-11

C64-15

G91-5/6

C64-5GRN/YEL

PNK/BLK

BRN/WHT

BLU/RED

BLU/WHT

BLK/RED

BLK/YEL

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

1

2

8

9

7

6

4

5

3

10

Step Action Yes No
1 DTC Check

1) Connect scan tool to DLC with ignition 
switch turned OFF.

2) Check pending DTC and DTC with scan 
tool.

IS DTC P0480 and/or P0481 displayed?

Go to corresponding DTC 
diag. Flow table.

Go to Step 2.

2 Check A/C condenser Fan Control System
1) Start engine.
2) Turn ON A/C switch and operate blower fan 

motor.
Is A/C condenser fan motor started?

Go to Step 3. Go to Step 4.
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3 Check A/C condenser fan control system.
1) Run engine and warm up it normal operat-

ing temperature.
2) Turn ON lighting switch and blower motor 

switch.
3) Check that A/C condenser fan motor and 

radiator fan motor operation as follows.
• A/C condenser fan motor and radiator fan

motor is low speed drive for 2 seconds
when A/C switch is ON with engine idling.

• A/C condenser fan motor is high speed
drive and radiator fan motor is stopped after
2 seconds when A/C switch is ON with
engine idling.

Is check result satisfactory?

A/C condenser fan control 
system is in good condi-
tion.

Go to Step 6.

4 Check A/C Refrigerant
1) Check amount of A/C refrigerant referring to 

“Refrigerant charge” in Section 1B.
Is it in good condition?

Go to Step 5. Recharge refrigerant.

5 Check A/C Condenser Fan Relay
1) Check A/C condenser fan relay No.1 and 

No.2 referring to “Condenser Cooling Fan 
Relay (No.1 and No.2) Inspection” in Sec-
tion 1B.

Are check result in good condition?

Go to Step 6. Replace A/C condenser 
fan relay No.1 or No.2. 

6 Check Main Fuse
1) Remove main (20 A) fuse from relay/fuse 

box.
Is it in good condition?

Go to Step 7. Replace main fuse.

7 Check Wire Circuit
1) Remove A/C condenser fan relay No.1 and 

No.2 with ignition switch turned OFF. (See 
Fig. 1.)

2) Turn ON ignition switch, measure voltage 
between “BLU/WHT” wire terminal of A/C 
condenser fan relay No.1 connector and 
vehicle body ground, “BLU/WHT” wire ter-
minal of A/C condenser fan relay No.2 con-
nector and vehicle body ground.

Are voltage 10 – 14 V?

Go to Step 8. “BLU/WHT” wire in open 
or high resistance circuit.

8 Check Wire Circuit
1) Disconnect A/C condenser fan motor con-

nector with ignition switch turned OFF.
2) Measure resistance between “BLU” wire 

terminal of A/C condenser fan relay No.1 
connector and “BLU” wire terminal of A/C 
condenser fan motor connector.

Is resistance 1Ω or less?

Go to Step 9. “BLU” wire in open or high 
resistance circuit.

Step Action Yes No



ENGINE GENERAL INFORMATION AND DIAGNOSIS 6-187
9 Check Wire Circuit
1) Turn ON ignition switch, measure voltage 

between “BLU” wire terminal of A/C con-
denser fan relay No.1 connector and vehicle 
body ground.

Is voltage 0 V?

Go to Step 10. “BLU” wire shorted to 
power circuit.

10 Check Wire Circuit
1) Turn OFF ignition switch, measure resis-

tance between “BLU/YEL” wire terminal of 
A/C condenser fan relay No.2 connector 
and “BLU/YEL” wire terminal of A/C con-
denser fan motor connector.

Is resistance 1Ω or less?

Go to Step 11. “BLU/YEL” wire shorted to 
power circuit.

11 Check Wire Circuit
1) Turn ON ignition switch, measure voltage 

between “BLU/YEL” wire terminal of A/C 
condenser fan relay No.2 connector and 
vehicle body ground.

Is voltage 0 V?

Go to Step 12. “BLU/YEL” wire in open or 
high resistance circuit.

12 Check Wire Circuit
1) Turn OFF ignition switch, measure resis-

tance between “BLK” wire terminal of A/C 
condenser fan relay No.2 connector and 
vehicle body ground.

Is resistance 1Ω or less?

Go to Step 13. “BLK” wire in open or high 
resistance circuit.

13 Check A/C Condenser Fan Motor
1) Check A/C condenser fan motor operation 

referring to “Condenser Cooling Fan Motor 
On-Vehicle Inspection” in Section 1B.

Is it in good condition?

Intermittent trouble. 
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good ECM and recheck.

Replace A/C condenser 
fan motor.

Step Action Yes No

[A]: Fig. 1 for Step 7

1. A/C condenser relay No.1

2. A/C condenser relay No.2

2

1[A]
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Special Tool

09912-58442 09912-58432 09912-58490 09912-58421
Pressure gauge Pressure hose 3-way joint & hose Checking tool set

(See NOTE "A".)

09917-47011 09930-88530 09912-57610
Vacuum pump gauge Injector test lead Tech 2 kit (Suzuki Scan 

Tool) (See NOTE "C".)
Checking tool plate

NOTE:
• “A”: This kit includes the following items.

1. Tool body & washer, 2. Body plug, 3. Body attachment, 4. Holder, 5. Return hose & clamp, 
6. Body attachment-2 & washer, 7. Hose attachment-1, 8. Hose attachment-2

• “C”: This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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ENGINE MECHANICAL (M13 ENGINE)
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Engine Construction Description
The engine is water-cooled, in line 4 cylinders, 4 stroke cycle gasoline unit with its DOHC (Double overhead
camshaft) valve mechanism arranged for “V” type valve configuration and 16 valves (4 valves/one cylinder). The
double overhead camshaft is mounted over the cylinder head; it is driven from crankshaft through timing chain,
and no push rods are provided in the valve train system.
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Engine Lubrication Description
The oil pump is of a trochoid type, and mounted on the crankshaft. Oil is drawn up through the oil pump strainer
and passed through the pump to the oil filter.
The filtered oil flows into 2 paths in cylinder block.
In one path, oil reaches the crankshaft journal bearings. Oil from the crankshaft journal bearings is supplied to
the connecting rod bearings by means of intersecting passages drilled in the crankshaft, and then injected from
the big end of connecting rod to lubricate piston, rings, and cylinder wall.
In other path oil goes up to the cylinder head and lubricates valves and camshafts, etc., after passing through
the internal oilway of camshafts.

An oil relief valve is provided on the oil pump. This valve starts relieving oil pressure when the pressure exceeds

about 390 kPa (3.9 kg/cm2, 56.6 psi).
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Variable Valve Timing (VVT) System Description
System description
The VVT system is an electronic control system which continuously vary and optimize the intake valve timing in
response to the engine operating condition. 
The optimized intake valve timing produce such an air intake with high efficiency that both the higher power gen-
eration and lower fuel consumption can be attained in the whole engine speed range from low to high. In the
area of the average engine load, low emission of nitrogen oxides (NOx) and high fuel efficiency can also be
attained by making the valve opening overlap between the intake and exhaust valves longer.
For the brief of the system operation, the intake valve timing is varied by the cam timing sprocket (1) which var-
ies the rotational phase between the intake camshaft (3) and sprocket. The rotor (2) in the cam timing sprocket
is actuated by switching or adjusting the hydraulic pressure applied to the chambers for the timing advancing (7)
and/or retarding (6). To switch or adjust the hydraulic pressure appropriately, ECM operates the oil control valve
(12) with detecting the engine speed, intake air value, throttle opening, engine coolant temperature and cam-
shaft position (angle). 

4. Oil passage to chamber for timing retarding 8. Oil filter  10. Oil pan  12. Oil flow

5. Oil passage to chamber for timing advancing 9. Oil pump 11. Control signal from ECM
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Oil control valve
The oil control valve switches and adjusts the hydraulic pressure
applied to the cam timing sprocket by moving the spool valve (1)
according to the duty pulse signals output from the ECM. By this
operation, the intake valve timing is varied continuously. Signals
output from the ECM are the duty pulse of about 240 Hz. 

Cam timing sprocket
The cam timing sprocket is equipped with the chambers for timing
advancing (2) and retarding (3) which are separated by the rotor
(5). The rotor rotates receiving the hydraulic pressure applied to
both the chambers. The sprocket (1) is installed on the housing
(4) and the rotor is secured on the intake camshaft by fastening
the bolts. Therefore, the actuation of the rotor makes the phase
difference between the sprocket and intake camshaft. 

Timing advancing
When the duty ratio of the signal output from the ECM is heavy,
the spool valve (4) of the oil control valve moves to the left (oppo-
site direction against the coil (5)). By this spool valve movement,
the pressurized oil (1) is led into the chambers for timing advanc-
ing and the oil in the chambers for timing retarding is drained.
This operations actuate the rotor (3) and result in the advanced
timing of the intake valve. 

Timing holding
When the duty ratio of the signal output from the ECM shows that
of holding, the spool valve of the oil control valve is located at
hold position. Because this condition generates no oil pressure
changes in both chambers, the rotor is fixed at a target position.

Timing retarding
When the duty ratio of the signal output from the ECM is light, the
spool valve of the oil control valve moves to the right (head for the
coil). By this spool valve movement, the pressurized oil is led into
the chambers for timing retarding and the oil in the chambers for
timing advancing is drained. This operations actuate the rotor and
result in the retarded timing of the intake valve. 
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Targeted timing varying operation

DRIVING
CONDITION

VALVE TIMING TARGET OF CONTROL EFFECT

Engine running at idle 
speed

Most retarded To shorten the valve opening over-
lap in order to prevent the exhaust 
gas counterflow to intake manifold. 

Stabilization of the 
engine rotation at idle 
speed. 

Average engine load 
range

To the advanced side To lengthen the valve opening over-
lap in order to enhance the internal 
exhaust gas recirculation and 
reduce the pumping loss.

Improvement of the fuel 
efficiency.
Lowering of the exhaust 
emission.

Light engine load 
range

To the retarded side To shorten the valve opening over-
lap in order to prevent the exhaust 
gas counterflow to intake manifold.

Keeping of the engine 
stability.

Low or average 
engine speed range 
with heavy engine 
load

To the advanced side To advance the closing timing of the 
intake valve in order to improve the 
volumetric efficiency.

Improvement of gener-
ating the engine torque 
at low and average 
engine speed. 

High engine speed 
range with heavy 
engine load

To the retarded side To retard the closing timing of the 
intake valve in order to improve the 
volumetric efficiency.

Improvement of gener-
ating the engine power.

Low engine coolant 
temperature

Most retarded To shorten the valve opening over-
lap in order to prevent the exhaust 
gas counterflow to intake manifold 
and reduce the fuel increasing.
To slow the fast idle speed of the 
engine as a result of stabilizing the 
engine idling. 

Stabilization of the fast 
idling of the engine.
Improvement of the fuel 
efficiency.

At engine starting and 
stopping 

Most retarded To shorten the valve opening over-
lap in order to prevent the exhaust 
gas counterflow to intake manifold.

Improvement of start 
ability
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Diagnosis
Diagnosis Table
Refer to “Engine Symptom Diagnosis” in Section 6.

Compression Check

Check compression pressure on all 4 cylinders as follows:
1) Warm up engine to normal operating temperature.
2) Stop engine after warming up.

3) Disconnect ignition coil couplers (1).
4) Remove ignition coil assemblies (2) with high-tension cord

(3).
5) Remove all spark plugs.
6) Disconnect fuel injector wires (4) at the coupler.

7) Install special tools (compression gauge) into spark plug
hole.

Special tool
(A) : 09915-64512
(B) : 09915-64530
(C) : 09915-67010

8) Disengage clutch (1) (to lighten starting load on engine) for
M/T vehicle, and depress accelerator pedal (2) all the way to
make throttle fully open.

9) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
After warming up engine, place transaxle gear shift lever
in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

(A)(C)

(B)
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Compression pressure

10) Carry out Steps 7) through 9) on each cylinder to obtain 4
readings.

11) After checking, install spark plugs and ignition coil assem-
blies (1) with high-tension cord (2).

12) Connect ignition coil couplers (3).
13) Connect fuel injector wires(4) at the coupler.

Engine Vacuum Check

The engine vacuum that develops in the intake line is a good indi-
cator of the condition of the engine. The vacuum checking proce-
dure is as follows :

1) Warm up engine to normal operating temperature.

2) Stop engine and turn off the all electric switches.

NOTE:
• For measuring compression pressure, crank engine at

least 250 rpm by using fully charged battery.
• If measured compression pressure is lower than limit

value, check installation condition of special tool. If it
is properly installed, possibility is compression pres-
sure leakage from where piston ring or valve contact.

Standard 1400 kPa 
(14.0 kg/cm2, 199.0 psi)

Limit 1100 kPa 
(11.0 kg/cm2, 156.0 psi)

Max. difference between 
any two cylinders

100 kPa 
(1.0 kg/cm2, 14.2 psi)

NOTE:
After warming up engine, be sure to place transaxle gear
shift lever in “Neutral” (shift selector lever to “P” range
for A/T model), and set parking brake and block drive
wheels.
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3) Remove air cleaner case (1) and resonator (2).

4) Remove PCV hose (1) from PCV valve (2).

5) Connect special tool (Vacuum gauge) to PCV hose (1).

Special tool
(A) : 09915-67311

6) Blind PCV valve (2) using tape (3) or the like.
7) Install air cleaner case and resonator.
8) Run engine at specified idle speed and read vacuum gauge.

Vacuum should be within specification.

Vacuum specification (at sea level)
59 – 73 kPa (45 – 55 cmHg, 17.7 – 21.6 inHg) 
at specified idle speed

9) After checking, disconnect special tool (Vacuum gauge) from
PCV valve.

10) Detach blind cap from PCV valve.
11) Install air cleaner case and resonator.

1
2

1 2

1 3 2

A
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Oil Pressure Check

• Oil level in oil pan
If oil level is low, add oil up to Full level mark (hole) on oil
level gauge.

• Oil quality
If oil is discolored or deteriorated, change it.
For particular oil to be used, refer to “Engine Oil and Oil Filter
Replacement” in Section 0B.

• Oil leaks
If leak is found, repair it.

1) Disconnect oil pressure switch coupler (1).
2) Remove exhaust manifold cover, if necessary.
3) Remove oil pressure switch (2) from cylinder block.

4) Install special tools (Oil pressure gauge) to threaded hole of
oil pressure switch.

Special tool
(A) : 09915-77310
(B) : 09915-78211

5) Start engine and warm it up to normal operating tempera-
ture.

NOTE:
Prior to checking oil pressure, check the following items.

1. Full level mark (hole)

2. Low level mark (hole)

NOTE:
Be sure to place transaxle gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and block drive wheels.
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6) After warming up, raise engine speed to 4,000 rpm and mea-
sure oil pressure.

Oil pressure specification
More than 270 kPa (2.7 kg/cm2, 39.8 psi) 
at 4,000 rpm

7) Stop engine and remove oil pressure gauge and attachment.

8) Before reinstalling oil pressure switch (2), be sure to wrap its
screw threads with sealing tape (1) and tighten switch to
specified torque.

Tightening torque
Oil pressure switch (a) : 14 N·m (1.4 kg-m, 10.5 lb-ft)

9) Start engine and check oil pressure switch (2) for oil leak-
age. If oil leakage is found, repair it.

10) Connect oil pressure switch coupler and fit cover (1) firmly.

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.
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Valve Lash (Clearance) Inspection
1) Remove negative cable at battery.
2) Remove cylinder head cover referring to “Cylinder Head

Cover Removal and Installation” in this section.
3) Remove right side engine under cover, if necessary.

4) Using 17 mm wrench, turn crankshaft pulley (1) clockwise
until cam lobes (2) become perpendicular to shim faces (3)
at valves “1” and “7” as shown in figure.

5) Check valve lashes with thickness gauge (4) according to
the following procedure.

a) Check valve lashes at valves “1” and “7”.
b) Turn camshafts by 90° (by turning crankshaft with wrench).
c) Make sure that cam lobes (2) are perpendicular to shim

faces (3) at valves to be checked (in this case, “3” and “8”),
if not, adjust it by turning crankshaft. Check valve lashes.

d) In the same manner as b) – c), check valve lashes at valves
“4” and “6”.

e) In the same manner as b) – c) again, check valve lashes at
valves “2” and “5”.

If valve lash is out of specification, record valve lash and adjust it
to specification referring to “Shim Replacement” in this section.

Valve clearance specification

Shim Replacement

1) Close the valve whose shim (2) is to be replaced by turning
crankshaft, then turn tappet (3) till its cut section (1) faces
inside as shown in figure.

2) Lift down the valve by turning crankshaft to 360°.
3) Hold tappet at that position using special tool as follows.
a) Remove its housing bolts.

When cold
(Coolant temperature 
is 15 – 25°C 
(59 – 77°F))

When hot
(Coolant temperature 
is 60 – 68°C 
(140 – 154°F))

Intake 0.18 – 0.22 mm
(0.007 – 0.009 in.)

0.21 – 0.27 mm
(0.008 – 0.011 in.)

Exhaust 0.28 – 0.32 mm
(0.011 – 0.013 in.)

0.30 – 0.36 mm
(0.012 – 0.014 in.)
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b) Check housing No. and select special tool corresponding to
housing No. referring to “the following table”.

Special tool selection table

c) Hold down the tappet so as not to contact the shim by
installing special tool on camshaft housing with housing bolt
(1) tighten housing bolts to specified torque.

Special tool
(A) : 09916-67020 or 09916-67021

Tightening torque
Camshaft housing bolts (for tightening of special tool )
(a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

4) Turn camshaft by approximately 90° clockwise and remove
shim (3).

No. on camshaft 
housing

Embossed mark 
on special tool

I2 IN2
I3, I4, I5 IN345
E2 EX2
E3, E4, E5 EX345

A: I : Intake side or E : Exhaust side

B: Position from timing chain side

C: Pointing to timing chain side

WARNING:
Never put in the hand between cam shaft and tappet.

1. Special tool

2. Magnet
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5) Using a micrometer (2), measure the thickness of the
removed shim (1), and determine replacement shim by cal-
culating the thickness of new shim with the following formula
and table.

Intake side:
A = B + C – 0.20 mm (0.008 in.)
Exhaust side:
A = B + C – 0.30 mm (0.012 in.)

A : Thickness of new shim
B : Thickness of removed shim
C : Measured valve clearance

For example of intake side :
When thickness of removed shim is 2.40 mm (0.094 in.), and
measured valve clearance is 0.45 mm (0.018 in.).
A = 2.40 mm (0.094 in.) + 0.45 mm (0.018 in.) – 0.20 mm (0.008
in.) = 2.65 mm (0.104 in.)
Calculated thickness of new shim = 2.65 mm (0.104 in.)

6) Select new shim No. (1) with a thickness as close as possi-
ble to calculated value.

Available new shims No.

7) Install new shim facing shim No. side with tappet.

Thickness 
mm (in.)

Shim 
No.

Thickness 
mm (in.)

Shim 
No.

2.175 (0.0856) 218 2.675 (0.1053) 268
2.200 (0.0866) 220 2.700 (0.1063) 270
2.225 (0.0876) 223 2.725 (0.1073) 273
2.250 (0.0886) 225 2.750 (0.1083) 275
2.275 (0.0896) 228 2.775 (0.1093) 278
2.300 (0.0906) 230 2.800 (0.1102) 280
2.325 (0.0915) 233 2.825 (0.1112) 283
2.350 (0.0925) 235 2.850 (0.1122) 285
2.375 (0.0935) 238 2.875 (0.1132) 288
2.400 (0.0945) 240 2.900 (0.1142) 290
2.425 (0.0955) 243 2.925 (0.1152) 293
2.450 (0.0965) 245 2.950 (0.1161) 295
2.475 (0.0974) 248 2.975 (0.1171) 298
2.500 (0.0984) 250 3.000 (0.1181) 300
2.525 (0.0994) 253
2.550 (0.1004) 255
2.575 (0.1014) 258
2.600 (0.1024) 260
2.625 (0.1033) 263
2.650 (0.1043) 265
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8) Lift valve by turning crankshaft counterclockwise (in opposite
direction against above Step 4) and remove special tool.

Special tool
(A) : 09916-67020 or 09916-67021

9) Install camshaft housing (1) and tighten bolts to specified
torque.

Tightening torque
Camshaft housing bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

10) Check valve clearance again after adjusting it.
11) After checking and adjusting all valves.
12) Install cylinder head cover referring to “Cylinder Head Cover

Removal and Installation” in this section.

On-Vehicle Service
Air Cleaner Element Removal and Installation
Removal

1) Open air cleaner case (1) by unhooking its clamps (2).
2) Remove air cleaner element from case.

Installation
Reverse removal procedure for installation.

1. Tappet

2. Camshaft

(A) 2

1

1

2



ENGINE MECHANICAL (M13 ENGINE) 6A1-17
Air Cleaner Element Inspection and Cleaning
• Check air cleaner element for dirt. Replace excessively dirty

element.

• Blow off dust by compressed air from air outlet side of ele-
ment.

Knock Sensor Removal and Installation
Refer to “Knock sensor removal and installation” in Section 6E1.

Cylinder Head Cover Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Disconnect MAF sensor coupler (1).
3) Remove EVAP canister purge valve (2).
4) Remove air cleaner case (3) and resonator (4).
5) Remove cylinder head upper cover (5).

6) Disconnect ignition coil couplers (1).
7) Remove ignition coil assemblies (2) with high-tension cord

(3).
8) Remove wire harness clamp (4) from cylinder head cover.

4

5
3

1
2
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9) Remove oil level gauge (1).
10) Disconnect PCV hose (2) from PCV valve (3) and disconnect

breather hose (4) from cylinder head cover.
11) Remove cylinder head cover mounting bolts in such order as

indicated in figure.

12) Remove cylinder head cover (1) with cylinder head cover
gasket (2) and spark plug hole gasket (3).

Installation

1) Install new spark plug hole gaskets (1) and new cylinder
head cover gasket (2) to cylinder head cover (3) as shown in
figure.

2) Remove oil, old sealant and dust from sealing surface on
cylinder head and cover. After cleaning, apply sealant “A” to
the following point.

• Cylinder head cover gasket (1) sealing surface area (2) as
shown.

“A” : Sealant 99000-31250
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• Timing chain cover (1) and cylinder head (2) mating surface
as shown.

“A” : Sealant 99000-31250

3) Install cylinder head cover to cylinder head.

4) Tighten bolts in such order as indicated in figure a little at a
time till they are tightened to specified torque.

Tightening torque
Cylinder head cover bolts (a) : 8 N·m (0.8 kg-m, 6.0 lb-ft)

5) Connect PCV hose (2) to PCV valve (1).
6) Connect breather hose (4).
7) Install oil level gauge (3).

8) Install wire harness clamp to cylinder head cover.
9) Install ignition coil assemblies with high-tension cord.

10) Connect ignition coil couplers and clamp harness securely.
11) Install cylinder head upper cover.
12) Install air cleaner case and resonator.
13) Connect negative cable at battery.

NOTE:
When installing cylinder head cover, use care so that cyl-
inder head cover gasket or spark plug hole gaskets will
not get out of place or fall off. 
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Throttle Body and Intake Manifold Components

1. Intake manifold 7. EGR pipe 13. EVAP canister purge valve  19. To PCV valve

 2. Intake manifold O-Ring 8. O-Ring 14. EVAP canister purge valve hose 20. To cylinder head cover

3. Throttle body 9. Gasket  15. Brake booster hose 21. To brake booster

 4. TP sensor 10. MAP sensor  16. Intake manifold mounting bolt and nut 22. To air cleaner case

5. IAC valve 11. PCV valve hose  17. Throttle body mounting bolt Tightening torque

6. O-Ring 12. Breather hose 18. To EGR valve Do not reuse.

22
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16        25 N·m (2.5 kg-m)

17        25 N·m (2.5 kg-m)
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Throttle Body Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel pressure relief proce-
dure” in Section 6.

2) Disconnect negative cable at battery.

3) Drain coolant by loosening drain plug (1).

4) Disconnect MAF sensor coupler (1).
5) Remove EVAP canister purge valve chamber (2) from air

cleaner outlet hose.
6) Remove EVAP canister purge valve (3).
7) Remove air cleaner case (4) and resonator (5).
8) Remove air cleaner outlet hose (6).

9) Remove accelerator cable (1) by loosening lock nut (2).
10) Disconnect breather hose (3) and water hoses (6) from throt-

tle body.
11) Disconnect IAC valve coupler (4) and TP sensor coupler (5).
12) Remove throttle body (7) from intake manifold.

Installation
Reverse removal procedure for installation noting the followings.

• Use new throttle body O-ring.
• Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.

• Adjust accelerator cable play referring to “Accelerator cable
adjustment” in Section 6E1.

• Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B.

• Upon completion of installation, turn ignition switch ON but
engine OFF and check for fuel leaks.

• Finally, start engine and check for engine coolant leaks.

WARNING:
To help avoid danger of being burned, do not remove
drain plug (1) and radiator cap while engine and radiator
are still hot. Scalding fluid and steam can be blown out
under pressure if plug and cap are taken off too soon.

4 5
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2 6 3
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Intake Manifold Removal and Installation
Removal

1) Remove throttle body referring to “Throttle Body Removal
and Installation” in this section.

2) Disconnect MAP sensor coupler (1).
3) Disconnect the following hoses :
• Brake booster hose (2) from cylinder head cover
• PCV hose (3) from PCV valve

4) Disconnect EGR pipe (4) from EGR valve.

5) Remove intake manifold (1) and EGR pipe (2) from cylinder
head, and then remove its gasket and O-ring.

Installation
Reverse removal procedure for installation noting the followings.

• Use new intake manifold O-ring.
• Use new EGR pipe gasket and O-ring.

• Tighten bolts (1) and nuts (2) to specified torque.

Tightening torque
Intake manifold bolts and nuts 
(a) : 25 N·m (2.5 kg-m, 18.0 lb-ft)

• Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been rein-
stalled.

• Adjust accelerator cable play referring to “Accelerator cable
adjustment” in Section 6E1.

• Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B.

• Upon completion of installation, turn ignition switch ON but
engine OFF and check for fuel leaks.

• Finally, start engine and check for engine coolant leaks.

3

1
2

4

1

2
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Exhaust Manifold Components

1. Exhaust manifold gasket 7. Exhaust manifold stiffener 13. Exhaust pipe No.2 bolt

2. Exhaust manifold 8. Engine hook 14. Caution plate

 3. Exhaust oxygen sensor  9. Exhaust manifold mounting nut Tightening torque

4. Exhaust pipe gasket 10. Exhaust manifold mounting bolt Do not reuse.

5. Seal ring No.1 11. Exhaust pipe No.1 bolt

6. Exhaust No.1 pipe 12. Exhaust manifold stiffener bolt

8

11       50 N·m (5.0 kg-m)

12       50 N·m (5.0 kg-m)

10        50 N·m (5.0 kg-m)

9        50 N·m (5.0 kg-m)

12        50 N·m (5.0 kg-m)

4

5

7

3        45 N·m (4.5 kg-m)

3        45 N·m (4.5 kg-m)

13        43 N·m (4.3 kg-m)6

3

1

2

14
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Exhaust Manifold Removal and Installation

Removal
1) Disconnect negative cable at battery.
2) Remove front bumper with front grille referring to “Front

Bumper and Rear Bumper Removal and Installation” in Sec-
tion 9.

3) Remove radiator referring to “Radiator Removal and Installa-
tion” in Section 6B for equipped with A/C.

4) With hose connected, detach A/C condenser from vehicle
body for equipped with A/C.

5) Disconnect heated oxygen sensor coupler (1) and detach it
from its stay.

6) Remove exhaust manifold stiffener (1).
7) Disconnect exhaust No.1 pipe (2) from exhaust manifold.

8) Remove exhaust manifold (1) and its gasket from cylinder
head.

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.

1

1

1

2

1
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Installation

1) Install new gasket to cylinder head.
Then install exhaust manifold.
Tighten manifold bolts (1) and nuts (2) to specified torque.

Tightening torque
Exhaust manifold bolts and nuts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

2) Install new seal ring and connect exhaust No.1 pipe (1) to
exhaust manifold.
Tighten pipe fasteners to specified torque.

Tightening torque
Exhaust No.1 pipe bolts (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

3) Install exhaust manifold stiffener (2).
Tighten exhaust manifold stiffener bolts to specified torque.

Tightening torque
Exhaust manifold stiffener bolts 
(b) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

4) Install new seal ring and connect exhaust No.1 pipe (1) to
exhaust No.2 pipe.
Tighten pipe fasteners to specified torque.

Tightening torque
Exhaust No.2 pipe bolts (c) : 43 N·m (4.3 kg-m, 31.5 lb-ft)

5) Connect heated oxygen sensor coupler (1) and fit coupler to
bracket securely.

6) Install A/C condenser to vehicle body for equipped with A/C.
7) Install radiator referring to “Radiator Removal and Installa-

tion” in Section 6B for equipped with A/C.
8) Install front bumper with front grille by referring to “Front

Bumper and Rear Bumper Removal and Installation” in Sec-
tion 9.

9) Connect negative cable to battery.
10) Check exhaust system for exhaust gas leakage.

NOTE:
The figure on the left varies with specification.

2,(a) 1,(a)

2

2

1

(a) (b)

(c)

1



6A1-26 ENGINE MECHANICAL (M13 ENGINE)
Oil Pan and Oil Pump Strainer Components

Oil Pan and Oil Pump Strainer Removal and 
Installation
Removal

1) Remove oil level gauge.
2) Drain engine oil by removing drain plug.

3) Remove exhaust No.1 pipe (1), exhaust manifold stiffener
(2) and transaxle stiffener (3).

4) For 2WD vehicle, remove engine rear mounting bracket.
5) For 4WD vehicle, remove transfer referring to “Transfer Dis-

mounting and Mounting” in Section 7D.

[A] : Sealant application amount 3. O-ring 8. Oil pan nut

“a” : 3 mm (0.12 in.) 4. Gasket 9. Oil pan bolt

“b” : 2 mm (0.08 in.) 5. Drain plug Tightening torque

1. Oil pan
: Apply sealant 99000-31250 to mating surface.

6. Strainer bolt Do not reuse.

2. Strainer 7. Bracket bolt

2

3

2

1
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2) Remove oil pan and then oil pump strainer (1) from cylinder
block.

Installation

1) Clean oil pump strainer screen (1).

2) Clean sealing surface on oil pan and cylinder block.
Remove oil, old sealant and dust from sealing surface.

3) Apply sealant continuously to oil pan mating surface as
shown in figure.

“A” : sealant 99000-31250

Sealant amount for oil pan
Width “a” : 3 mm (0.12 in.)
Height “b” : 2 mm (0.08 in.)
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4) Install new O-rings (2) in the position as shown in figure and
install oil pump strainer (1).
Tighten strainer bolt (3) first and then bracket bolt (4) to
specified torque.

Tightening torque
Oil pump strainer bolt (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)
Oil pump strainer bracket bolt 
(b) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

5) After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center :
move wrench outward, tightening one bolt at a time. Tighten
bolts and nuts to specified torque.

Tightening torque
Oil pan bolts and nuts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

6) Install new gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening torque
Oil pan drain plug bolt (b) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

7) For 2WD vehicle, install Engine rear mounting bracket.
8) For 4WD vehicle, install transfer referring to “Transfer Dis-

mounting and Mounting” in Section 7D.

9) Install transaxle stiffener (3).
Tighten transaxle stiffener bolts (c) first and next (d) with
specified torque.

Tightening torque
Transaxle stiffener bolts (c and d) : 
50 N·m (5.0 kg-m, 36.5 lb-ft)

10) Install exhaust manifold stiffener (2) and exhaust No.1 pipe
(1).
Tighten bolts to specified torque.

Tightening torque
Exhaust No.1 pipe bolts (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)
Exhaust manifold stiffener bolts (b) : 
50 N·m (5.0 kg-m, 36.5 lb-ft)

11) Install oil level gauge.
12) Refill engine with engine oil referring to “Engine Oil and Oil

Filter Replacement” in Section 0B.
13) Verify that there is no engine oil leakage and exhaust gas

leakage at each connection.

2
(d)

3

2

1

(c)

(a) (b)
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Engine Mountings Components

[A] : 4WD MODEL 8. Engine rear mounting No.2 bracket 16. Engine left mounting bracket nut

1. Engine right mounting 9. Engine rear mounting bracket stiffener 17. Engine rear mounting bolt

2. Engine right body side bracket 10. Engine right mounting nut 18. Engine rear mounting bolt

3. Engine left body side bracket 11. Engine right body side bracket bolt 19. Engine rear mounting No.1 bracket bolt

4. Engine left mounting 12. Engine left mounting bolt 20. Engine rear mounting No.2 bracket bolt

5. Engine left mounting bracket 13. Engine left body side bracket bolt 21. Engine rear mounting No.2 bracket bolt

6. Engine rear mounting 14. Engine left mounting bracket bolt (short) Tightening torque

7. Engine rear mounting No.1 bracket 15. Engine left mounting bracket bolt (long)

[A]

11        55 N·m (5.5 kg-m)

13        55 N·m (5.5 kg-m)

12        55 N·m (5.5 kg-m)

15        55 N·m (5.5 kg-m)

16        55 N·m (5.5 kg-m)

18        55 N·m (5.5 kg-m)

21        55 N·m (5.5 kg-m)

20        55 N·m (5.5 kg-m)

18        55 N·m (5.5 kg-m)
17        55 N·m (5.5 kg-m)

19        55 N·m (5.5 kg-m)

17        55 N·m (5.5 kg-m)

14        55 N·m (5.5 kg-m)

10        65 N·m (6.5 kg-m)

1

2

5

6

8

9

7

6

4

3
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Unit Repair Overhaul
Engine Assembly Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel pressure relief proce-
dure” in Section 6.

2) Disconnect negative and positive cables at battery.
3) Remove engine hood after disconnecting windshield washer

hose.
4) Remove right and left side engine under covers.
5) Remove A/C compressor belt by referring to “Compressor

Assembly Removal and Installation” in Section 1B (if
equipped).

6) Drain engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

7) Drain transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A1.

8) Drain transfer oil referring to “Transfer Oil Change” in Sec-
tion 7D (for 4WD vehicle).

9) Drain coolant by referring to “Cooling System Flush and
Refill” in Section 6B.

10) Disconnect MAF sensor coupler (1).
11) Remove air cleaner case (2) and resonator (3).
12) Remove canister purge hose (4) from EVAP canister purge

valve.
13) With hose connected, detach A/C compressor from its

bracket (if equipped).

WARNING:
To help avoid danger of being burned, do not remove
drain plug (1) and radiator cap while engine and radiator
are still hot. Scalding fluid and steam can be blown out
under pressure if plug and cap are taken off too soon.

NOTE:
Suspend removed A/C compressor at a place where no
damage will be caused during removal and installation of
engine assembly.

3
2

1

4
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14) Disconnect the following electric lead wires:
• TP sensor (1)
• MAP sensor (2)
• ECT sensor (3)
• EGR valve (4)
• CMP sensor (5)
• IAC valve (6)
• Ignition coil assembly (7)
• Injectors (8)
• Heated oxygen sensor (9)
• Oil control valve (10)
• Engine oil pressure switch (11)
• CKP sensor (12)
• Knock sensor (13)
• VSS (14)
• Back up light switch (15)
• Generator (16)
• Starting motor (17)
• Ground terminal (18) from cylinder block
• Battery ground cable (19) from transaxle
• Magnet clutch switch of A/C compressor (if equipped)
• Each wire harness clamps

15) Remove fuse box from its bracket.
16) Disconnect the following cables :

• Accelerator cable (20)
• Gear select control cable (21)
• Gear shift control cable (22)
• Clutch cable (23)

17) Disconnect the following hoses : 
• Brake booster hose (24) from intake manifold
• Radiator inlet and outlet hoses (25) from each pipe
• Heater inlet and outlet hoses (26) from each pipe
• Fuel feed hoses (27) from fuel feed pipe

18) Remove exhaust No.1 pipe referring to “Exhaust Manifold
Removal and Installation” in this section.

19) Disconnect right and left drive shaft joints to differential gear
referring to “Front Drive Shaft Assembly Removal and Instal-
lation” in Section 4A.
For engine and transaxle removal, it is not necessary to
remove drive shafts from steering knuckle.

20) For 4WD vehicle, remove propeller shaft referring to “Propel-
ler Shaft Removal and Installation” in Section 4B.

1

26

2

20

3

6

27

4
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5

25

7

8

13 1617

14 18 12

19

15 22

23
21

9

1110



6A1-32 ENGINE MECHANICAL (M13 ENGINE)
21) Install lifting device.
22) Remove engine rear mounting bolts (1), engine left mounting

bracket nuts (2) and engine right mounting nuts (3).

23) Before removing engine with transaxle from body, recheck to
make sure all hoses, electric wires and cables are discon-
nected from engine and transaxle.

24) Lower engine with transaxle from body.

25) Disconnect transaxle from engine referring to “Transaxle
Unit Dismounting and Remounting” in Section 7A1.

26) Remove clutch cover and clutch disk referring to “Clutch
Cover, Clutch Disc and Flywheel Removal and Installation”
in Section 7C1.

Installation
1) Install clutch cover and clutch disk referring to “Clutch Cover,

Clutch Disc and Flywheel Removal and Installation” in Sec-
tion 7C1.

2) Connect transaxle to engine referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A1.

1

2

3

NOTE:
Before lowering engine, to avoid damage to A/C com-
pressor, raise it through clearance made on engine
crankshaft pulley side. At this time, use care so that no
excessive force is applied to hoses.
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3) Lift engine with transaxle into engine compartment, but do
not remove lifting device.

4) Install engine rear mounting bolts (1), engine left mounting
bracket nuts (2) and engine right mounting nuts (3).
Tighten these bolts and nuts to specified torque.

Tightening torque
Engine  left mounting bolts
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine right mounting bracket nuts
(b) : 65 N·m (6.5 kg-m, 47.0 lb-ft)

5) Remove lifting device.
6) For 4WD vehicle, install propeller shaft referring to “Propeller

Shaft Removal and Installation” in Section 4B.
7) Connect drive shaft joints referring to Section 4A.
8) Install exhaust No.1 pipe referring to “Exhaust Manifold

Removal and Installation” in this section.
9) Reverse disconnected hoses, cables and electric wires for

connection.
10) Install air cleaner case and resonator.
11) Install A/C compressor to its bracket (if equipped).
12) Adjust A/C compressor belt tension (if equipped) referring to

“Compressor Drive Belt Inspection and Adjustment” in Sec-
tion 1B.

13) Adjust accelerator cable play referring to “Accelerator cable
adjustment” in Section 6E1.

14) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been rein-
stalled.

15) Refill cooling system with coolant referring to “Cooling Sys-
tem Flush and Refill” in Section 6B.

16) Refill engine with engine oil referring to “Engine Oil and Oil
Filter Replacement” in Section 0B.

17) Refill transaxle with transaxle oil referring to “Manual Tran-
saxle Oil Change” in Section 7A1.

18) Refill transfer with transfer oil referring to “Transfer Oil
Change” in Section 7D (for 4WD vehicle).

19) Connect negative cable at battery.
20) Verify that there is no fuel leakage, coolant leakage, oil leak-

age and exhaust gas leakage at each connection.

1,(a)

2,(a)

3,(b)
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Timing Chain Cover Components

[A]: Sealant application amount 8. Oil pan mounting bolt 18. O ring

“a”: 3 mm (0.12 in.) 9. Oil pan mounting nut 19. Oil control valve

“b”: 2 mm (0.08 in.) 10. Cylinder head cover
: Apply sealant 99000-31250 to the 
sealing point for timing chain cover 
mating surface and cylinder head 
gasket sealing point referring to 
“Installation” under “Cylinder Head 
Cover Removal and Installation” in 
this section.

20.  Oil control valve mounting nut

1. Crankshaft pulley bolt 11. Oil gallery pipe No.1 21.  O ring

2. Crankshaft pulley 12. Copper washer 22. Cap

3. Oil seal
: Apply engine oil to oil seal lip.

13. Oil gallery pipe No.1 bolt 23.  O ring

4. Timing chain cover
: Apply sealant 99000-31140 to the 
mating surface of cylinder and cylin-
der head.
: Apply sealant 99000-31250 to the 
mating surface of timing chain cover 
referring to the figure of Step 1) of 
“Installation” under “Timing Chain 
Cover Removal and Installation” in 
this section.

14. Oil gallery pipe No.2 24. Cap bolt

5. Pin 15. Oil gallery pipe No.2 bolt 25. Timing chain cover mounting nut

6. Cylinder head cover gasket 16. Oil gallery pipe No.3 Tightening torque

7. Timing chain cover mounting bolts 17. Oil gallery pipe No.3 bolt Do not reuse.
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Timing Chain Cover Removal and Installation
Removal

1) Remove engine assembly from vehicle referring to “Engine
Assembly Removal and Installation” in this section.

2) Remove crankshaft pulley bolt (2).
To lock crankshaft pulley (1), use special tool with it as
shown in figure.

Special tool
(A) : 09917-68221

3) Remove crankshaft pulley (1).
If it is hard to remove, use special tools as shown in figure.

Special tool
(A) : 09944-36011
(B) : 09926-58010

4) Remove cylinder head cover referring to “Cylinder Head
Cover Removal and Installation” in this section.

5) Remove oil pan referring to “Oil Pan and Oil Pump Strainer
Removal and Installation” in this section.

6) Remove water pump pulley.

7) Remove oil gallery pipes No.2 (1) and No.3 (2).

CAUTION:
• Keep working table, tools and hands clean while over-

hauling.
• Use special care to handle aluminum parts so as not to

damage them.
• Do not expose removed parts to dust. Keep them

always clean.

1

2
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8) Remove cap (1) from timing chain cover (2).
9) Remove timing chain cover.

10) Remove oil gallery pipe No.1 (1) and oil control valve (2)
from timing chain cover (3).

Installation

1) Clean sealing surface on timing chain cover, cylinder block
and cylinder head.
Remove oil, old sealant and dust from sealing surface.

2) Install new O-ring (1) to oil control valve (2).
3) Install oil control valve to timing chain cover (3).

Tighten nuts to specification.

Tightening torque
Oil control valve mounting nuts 
(a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

4) Install oil gallery pipe No.1 (4) with new copper washers (5)
to timing chain cover.
Tighten bolts to specification.

Tightening torque
Oil gallery pipe No.1 bolts 
(b) : 30 N·m (3.0 kg-m, 21.5 lb-ft)

1

2

1

2

3

1
2

3
4
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(a)

(b)

(b)
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5) Apply sealant “A” to mating surface of cylinder and cylinder
head and “B” to mating surface of timing chain cover as
shown in figure.

“A” : Sealant 99000-31140
“B” : Sealant 99000-31250

Sealant amount for timing chain cover
Width “a” : 3 mm (0.12 in.)
Height “b” : 2 mm (0.08 in.)

6) Apply engine oil to oil seal lip, then install timing chain cover
(1).
Tighten bolts and nut to specified torque.

Tightening torque
Timing chain cover bolts (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)
Timing chain cover nut (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

7) Apply engine oil to new O-rings (2) and install them to cap
(3).

8) Install cap (3) to timing chain cover (1). 
Tighten bolts to specified torque.

Tightening torque
Cap bolts (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

9) Install new O-ring (1) to oil gallery pipes No.2 (2) and No.3
(3).

10) Install oil gallery pipes No.2 and No.3 to cylinder head (4)
and timing chain cover (5).
Tighten bolts to specified torque.

Tightening torque
Oil gallery pipes No.2 and No.3 bolts (a) : 11 N·m (1.1 kg-
m, 8.0 lb-ft)

NOTE:
Before installing timing chain cover, check that pin is
securely fitted.

(a)

(b)

(c)

1

2
3

(a)

(a)

1
23

4

5
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11) Install water pump pulley.
12) Install cylinder head cover referring to “Cylinder Head Cover

Removal and Installation” in this section.
13) Install oil pan referring to “Oil Pan and Oil Pump Strainer

Removal and Installation” in this section.

14) Install crankshaft pulley (1). Tighten bolt (2) to specified
torque. To lock crankshaft pulley, use special tool with it as
shown in the figure.

Special tool
(A) : 09917-68221

Tightening torque
Crankshaft pulley bolt (a) : 150 N·m (15.0 kg-m, 108.5 lb-ft)

15) Install engine assembly to vehicle referring to “Engine
Assembly Removal and Installation” in this section.

Timing Chain Cover Inspection

Oil seal
• Check oil seal (1) lip for fault or other damage.

Replace as necessary.

Special tool
(A) : 09913-75810

Drive in dimension
“a”  :  1.5 mm (0.06 in.)

Timing chain cover
Inspect strainer (1) of oil passage for driving intake cam timing
sprocket assembly (VVT actuator).
If clog or foreign matter exists, clean strainer.

NOTE:
When installing new oil seal, press fit to timing chain
cover (2) by using special tool (Bearing installer) as
shown in the figure.

“a”

1
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Oil control valve
Inspect strainer (1) and mating surface (2) of oil control valve.
Clean oil control valve.

Oil gallery pipe
Inspect oil gallery pipes No.1 (1), No.2 (2) and No.3 (3).
Replace if crack, deformation or clog exists.

Oil Pump Components

1

2

1

3

2
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Oil Pump Removal and Installation
Removal
Remove timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

Installation
For installation referring to “Timing Chain Cover Removal and
Installation” in this section.

Oil Pump Disassembly and Assembly
Disassembly

1) Remove rotor plate (1) by removing its mounting bolts.

2) Remove outer rotor (1) and inner rotor (2).

[A] : Sealant application amount 4. Inner rotor 10. Circlip

“a” : 3 mm (0.12 in.) 5. Timing chain cover
: Apply sealant 99000-31140 to the 
mating surface of cylinder and cylinder 
head.
: Apply sealant 99000-31250 to mating 
surface of timing chain cover referring 
to the figure of Step 4) of “Installation” 
under “Timing Chain Cover Removal 
and Installation” in this section.

Tightening torque

“b” : 2 mm (0.08 in.) 6. Rotor plate bolt Do not reuse.

1. Rotor plate 7. Relief valve Apply thin coat of engine oil to sliding 
surface of each parts.

2. O ring 8. Spring

3. Outer rotor 9. Retainer
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3) Remove relief valve (1), spring (2) and retainer (3) by remov-
ing circlip (4).

Assembly
1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, oil seal

lip portion, inside surfaces of oil pump case and plate.

3) Install outer (1) and inner rotors (2) to oil pump case.

4) Apply engine oil to relief valve (1) and spring (2), and install
them with retainer (3) and new circlip (4) to rotor plate (5).

5) Install rotor plate and tighten all bolts to specified torque.
After installing plate, check to be sure that rotors turn
smoothly by hand (0.3 N·m (0.03 kg-m, 0.25 lb-ft) torque or
below).

Tightening torque
Oil pump rotor plate bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)
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Oil Pump Inspection
Oil seal

• Check oil seal lip for fault or other damage. Replace as nec-
essary.

Special tool
(A) : 09913-75810

Drive in dimension
“a” : 1.5 mm (0.06 in.)

Oil pump assembly

• Check outer (1) and inner rotors (2), rotor plate, and oil pump
case for excessive wear or damage.

• Check relief valve (1) for excessive wear or damage and
operates smoothly.

NOTE:
When installing new oil seal (1), press-fit it to oil pump
case (2) by using special tool as shown in the figure.

“a”
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Radial clearance

Check radial clearance between outer rotor (1) and case (2),
using thickness gauge (3).
If clearance exceeds its limit, replace oil pump assembly.

Limit on radial clearance between outer rotor and 
case for oil pump
: 0.310 mm (0.0122 in.)

Side clearance

Using straight edge (1) and thickness gauge (2), measure side
clearance.
If clearance exceeds its limit, replace oil pump assembly.

Limit on side clearance for oil pump inner rotor
:  0.15 mm ( 0.0059 in.)

Relief valve spring free length and load

Check relief valve spring free length and load as shown in figure. 
If the measured valve spring length is lower than the specifica-
tion, replace relief valve spring.

Standard Limit

Free length
52.4 mm
(2.06 in.)

–

Load at spring length 
38.5 mm (1.52 in.)

77 N
(7.7 kgf, 17.0 lb)

69 N
(6.9 kgf, 15.0 lb)
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Timing Chain and Chain Tensioner Components

Timing Chain and Chain Tensioner Removal 
and Installation
Removal

1) Remove timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

1. Crankshaft timing sprocket 4. Timing chain tensioner
: Apply engine oil to sliding surface.

7. Chain tensioner mounting bolt

2. Timing chain
: Apply engine oil.

5. Timing chain tensioner adjuster assembly 8. Chain guide mounting bolt

3. Timing chain No.1 guide
: Apply engine oil to sliding surface.

6. Chain tensioner adjuster mounting bolt Tightening torque

CAUTION:
After timing chain is removed, never turn crankshaft and
camshafts independently more than its allowable turning
range described in “Installation” section.
If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.
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2) By turing crankshaft, align both intake and exhaust camshaft
timing sprocket marks (1) with notches (2) of cylinder head
respectively and align crank shaft sprocket key (3) with notch
of cylinder block (4).

3) Remove timing chain tensioner adjuster assembly (5).
4) Remove timing chain tensioner (6).
5) Remove timing chain No.1 guide (7).
6) Remove timing chain (8) with crankshaft timing sprocket (9)

.

Installation

1) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with notches (2) on cylinder
head as shown in figure.

2) Set key (3) and turn crankshaft to position key on upside of
crankshaft.

3

4

1

1

2

5

6
7

8

9

CAUTION:
After timing chain is removed, never turn crankshaft and
camshafts independently more than such an extent (“a”,
“b”) as shown in figure.
If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.

“a” : 90° 4. Camshaft (IN and EX) allowable turning range.
By marks on camshaft timing sprocket within 15° from notches on 
cylinder head on both right and left.

“b” : 15° 5. Crankshaft allowable turning range.
By key on crankshaft, within 90° from top on both right and left.

"a"

"b""b" "b""b"

"a"

1

1
2

4

3

5
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3) Install timing chain by aligning dark blue plate (1) of timing
chain and triangle mark (2) on camshaft timing sprocket as
shown in figure.

4) Fit crankshaft timing sprocket to timing chain by aligning gold
plate (3) of timing chain and circle mark (4) on crankshaft
timing sprocket. Then install crankshaft timing sprocket fitted
with chain to crankshaft.

5) Apply engine oil to sliding surface of timing chain No.1 guide
(1) and install it as shown in figure.
Tighten guide bolts to specified torque.

Tightening torque
Timing chain No.1 guide bolts 
(a) : 9 N·m (0.9 kg-m, 6.5 lb-ft)

6) Apply engine oil to sliding surface of chain tensioner (1) and
install chain tensioner and spacer.
Tighten tensioner bolt to specified torque

Tightening torque
Timing chain tensioner bolt 
(a) : 25 N·m (2.5 kg-m, 18.0 lb-ft)

[A] : View A

1

1 2

2

3 4

�
Approx. 
      60�

�
Approx. 
      30�

A

[A]
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7) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with marking of timing chain
(2) and match mark on crankshaft timing sprocket (3) are in
with marking of timing chain (4).

8) Screw in plunger (1) by turning body (2) in arrow direction
and install a retainer (3) (wire) to hold plunger in place.

9) Install timing chain tensioner adjuster assembly (1) with a
retainer (2).
Tighten adjuster bolts to specified torque and then remove a
retainer from chain tensioner adjuster assembly.

Tightening torque
Timing chain tensioner adjuster bolts 
(a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

[A] : View A

2

2 1

1

3 4

�
Approx. 
      60�

�
Approx. 
      30�

A

[A]
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10) Apply engine oil to timing chain and then turn crankshaft
clockwise by 2 revolutions and check that match marks (1)
on intake and exhaust camshaft timing sprockets are in
match with notches (2) on cylinder head and key (3) is in
match with notch (4) on cylinder block as shown in figure.
If each marking chain and each match mark are no matches,
adjust each sprockets and timing chain.

11) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

12) Perform Steps 3) to 8) of “Installation” of “Timing Chain
Cover Removal and Installation” in this section.

Timing Chain and Timing Chain Tensioner 
Inspection

Timing chain tensioner
• Check shoe (1) for wear or damage.

Crankshaft timing sprocket
• Check teeth of sprocket for wear or damage.

1

1

2

3

4
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Timing chain
• Check timing chain for wear or damage.

Timing chain tensioner adjuster
• Check that tooth surface (1) are free from damage.

Timing chain No.1 guide
• Check shoe (1) for wear or damage.
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Camshaft, Tappet and Shim Components

Camshaft, Tappet and Shim Removal and 
Installation
Removal

1) Remove timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

2) Remove timing chain referring to “Timing Chain and Chain
Tensioner Removal and Installation” in this section.

1. Intake camshaft 5. Shim
: Shim No. on it faces tappet side.

9. Upper camshaft bearing
: Install a bearing half with some holes to 
upper side of intake camshaft No.1 bearing.

2. Intake camshaft sprocket assembly 6. Tappet Tightening torque

3. Intake camshaft sprocket bolt 7. Camshaft housing Apply engine oil to sliding surface of each 
part.

4. Exhaust camshaft 8. Camshaft housing bolt

CAUTION:
• Keep working table, tools and hands clean while over-

hauling.
• Use special care to handle aluminum parts so as not to

damage them.
• Do not expose removed parts to dust. Keep them

always clean.
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3) With hexagonal section (1) of intake camshaft (2) held sta-
tionary with spanner or the like, loosen mounting bolt of
intake cam timing sprocket assembly (3) and remove it.

4) Loosen camshaft housing bolts in such order as indicated in
figure and remove them.

5) Remove camshaft housings.
6) Remove intake and exhaust camshafts.

7) Remove camshaft bearing (1).

8) Remove tappets (2) with shims (1).

CAUTION:
Never attempt to loosen mounting bolt with intake cam
timing sprocket assembly held stationary. Failure to fol-
low this could result in damage to lock pin.
Do not loosen bolt “a” because intake cam timing
sprocket assembly is not serviceable.

3
“a”

1

2

“12” “13” “20” “21” “16” “17” “8” “9”

“2”

“5”

“3”

“4”

“1”

“10” “11” “18” “19” “14” “15” “6” “7”

1
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Installation

1) Install tappets and shims to cylinder head.
Apply engine oil around tappet and then install it to cylinder
head.

2) Install camshaft bearing (1) to cylinder head.

3) Install intake camshaft (1) and exhaust camshaft (2).
Align knock pin (3) and match mark (4) with notches (5) as
shown in the figure.

4) Apply engine oil to sliding surface of each camshaft and
camshaft journal then install them as shown in figure.

5) Install camshaft housing pins (1) as shown in figure.

NOTE:
When installing shim, make sure to direct shim No. side
toward tappet.

CAUTION:
Do not apply engine oil to camshaft bearing back.
Only a upper half bearing of intake camshaft bearing
No.1 has some holes. Other bearings.

1

NOTE:
Before installing camshafts, turn crankshaft until key
faces upward. Refer to “Timing Chain and Chain Ten-
sioner Components”.

1
2

3
4

5

Approx.
  30˚
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6) Check position of camshaft housings.
Embossed marks are provided on each camshaft housing,
indicating position and direction for installation. Install hous-
ings as indicated by these marks.

7) After applying engine oil to housing bolts, tighten them tem-
porarily first. Then tighten them by the numerical order in fig-
ure. Tighten a little at a time and evenly among bolts and
repeat tightening sequence two or three times before they
are tightened to specified torque.

Tightening torque
Camshaft housing bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

8) With hexagonal section (1) of intake camshaft (2) held sta-
tionary with spanner or the like, tighten bolt of intake cam
timing sprocket assembly (3) to specification.

Tightening torque
Intake cam timing sprocket bolts 
(a) : 60 N·m (6.0 kg-m, 43 lb-ft)

9) Install timing chain with crankshaft sprocket referring to
“Timing Chain and Chain Tensioner Removal and Installa-
tion” in this section.

10) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

11) Check valve lashes as previously outlined.
12) Perform Steps 3) to 8) of “Installation” of “Timing Chain

Cover Removal and Installation” in this section.

Camshaft, Tappet and Shim Inspection

Intake cam timing sprocket assembly
Fit intake cam timing sprocket assembly to camshaft (2) and hold
hexagonal section of camshaft by using spanner or the like.
Check if sprocket (1) is not turned by hand.
If moved, replace intake cam timing sprocket assembly.

A. I : Intake side or E : Exhaust side

B. Position from timing chain side

C. Pointing to timing chain side

“10” “9” “2” “1”,(a) “6” “5” “14” “13”

“20”

“17”

“19”

“18”

“21”

“12” “11” “4” “3” “8” “7” “16” “15”

1
23

(a)

21
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Cam wear
Using a micrometer, measure cam height “a”. If measured height
underruns its limit, replace camshaft.

Cam height “a” of camshaft

Camshaft runout
Set camshaft between two “V” blocks, and measure its runout by
using a dial gauge.
If measured runout exceeds limit, replace camshaft.

Camshaft runout limit
: 0.10 mm (0.0039 in.)

Camshaft journal wear
Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.
If any malcondition is found, replace camshaft or cylinder head
with housing. Never replace cylinder head without replacing
housings.
Check clearance by using gaging plastic. Checking procedure is
as follows.

1) Clean housings and camshaft journals.
2) Remove all tappets with shims.
3) Install camshafts to cylinder head.
4) Place a piece of gaging plastic to full width of journal of cam-

shaft (parallel to camshaft).
5) Install camshaft housing.

6) Tighten camshaft housing bolts in such order as indicated in
figure a little at a time till they are tightened to specified
torque.

Tightening torque
Camshaft housing bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

Standard Limit
Intake cam 44.929 – 45.089 mm

(1.769 – 1.775 in.)
44.80 mm
(1.764 in.)

Exhaust cam 44.399 – 44.559 mm
(1.748 – 1.754 in.)

44.28 mm
(1.743 in.)

NOTE:
Do not rotate camshaft while gaging plastic is installed.

“10” “9” “2” “1”,(a) “6” “5” “14” “13”

“20”

“17”

“19”

“18”

“21”

“12” “11” “4” “3” “8” “7” “16” “15”
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7) Remove housing, and using scale (2) on gaging plastic (1)
envelop, measure gaging plastic width at its widest point.

Camshaft journal clearance

If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the dif-
ference from specification is greater.

Camshaft journal diameter [A] 

Camshaft journal bearing bore [B] 

Wear of tappet and shim
Check tappet and shim for pitting, scratches or damage.
If any malcondition is found, replace.

Standard Limit
Intake side 

No.1 housing
0.020 – 0.072 mm

(0.0008 – 0.0028 in.)
0.10 mm

(0.0039 in.)

Others
0.045 – 0.087 mm

(0.0018 – 0.0034 in.)
0.12 mm

(0.0047 in.)

Item Standard

Intake side No.1 housing
26.940 – 26.955 mm
(1.0606 – 1.0612 in.)

Exhaust side No.1 housing
26.934 – 26.955 mm
(1.0604 – 1.0612 in.)

Others
22.934 – 22.955 mm
(0.9029 – 0.9037 in.)

Item Standard
Intake side No.1 housing –

Exhaust side No.1 housing
27.000 – 27.021 mm
(1.0630 – 1.0638 in.)

Others
23.000 – 23.021 mm
(0.9055 – 0.9063 in.)
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Measure cylinder head bore and tappet outside diameter to deter-
mine cylinder head-to-tappet clearance. If clearance exceeds
limit, replace tappet or cylinder head.

Cylinder head to tappet clearance
Standard : 0.025 – 0.066 mm (0.0010 – 0.0026 in.)
Limit : 0.15 mm (0.0059 in.)

Tappet outside diameter [A]
Standard : 30.959 – 30.975 mm (1.2189 – 1.2195 in.)

Cylinder head tappet bore [B]
Standard : 31.000 – 31.025 mm (1.2205 – 1.2215 in.)

Valves and Cylinder Head Components
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Valves and Cylinder Head Removal and 
Installation
Removal

1) Remove engine assembly from vehicle referring to “Engine
Assembly Removal and Installation” in this section.

2) Remove oil pan referring to “Oil Pan and Oil Pump Strainer
Removal and Installation” in this section.

3) Remove cylinder head cover referring to “Cylinder Head
Cover Removal and Installation” in this section.

4) Remove timing chain cover referring to Steps 2) to 7) of
“Removal” in “Timing Chain Cover Removal and Installation”
in this section.

5) Remove timing chain referring to Steps 2) to 6) of “Removal”
under “Timing Chain Cover Removal and Installation” in this
section.

6) Remove intake and exhaust camshafts referring to Steps 3)
to 7) of “Removal” under “Camshaft, Tappet and Shim
Removal and Installation” in this section.

7) Loosen cylinder under head bolts in such order as indicated
in figure by using a 12 corner socket wrenches and remove
them.

8) Check all around cylinder head for any other parts required
to be removed or disconnected and remove or disconnect
whatever necessary.

9) Remove exhaust manifold, if necessary, referring to
“Exhaust Manifold Removal and Installation” in this section.

10) Remove cylinder head with intake manifold and exhaust
manifold. Use lifting device, if necessary.

[A]✱ 1) Tighten all bolts at 20 N·m (2.0 kg-m)
2) Tighten all bolts at 40 N·m (4.0 kg-m)
3) Then retighten all bolts by turning through 60°
4) Repeat step 3) again

6. Intake valve 12. Knock pin

1. Valve cotters 7. Exhaust valve 13. Cylinder head bolt (M8)
: Be sure to tighten cylinder head 
bolt (M8) after securing the other 
cylinder head bolt (M10).

2. Valve spring retainer 8. Valve guide Tightening torque

3. Valve spring 9. Cylinder head bolt (M10)
: Never reuse cylinder head bolts once disas-
sembled it due to plastic deformation tighten-
ing. Be sure to use new cylinder head bolts 
when installing.

Do not reuse.

4. Valve stem seal 10. Cylinder head Apply engine oil to sliding surface 
of each part.

5. Valve spring seat 11. Cylinder head gasket
: “TOP” mark provided on gasket comes to 
crankshaft pulley side, facing up.

NOTE:
• Don’t forget to remove bolt (M8) (1) as shown in figure.
• Never reuse cylinder head bolts once disassembled it

due to plastic deformation tightening. Be sure to use
new cylinder head bolts when installing.
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Installation
1) Clean mating surface of cylinder head and cylinder block.

Remove oil, old gasket and dust from mating surface.

2) Install knock pins (1) to cylinder block.
3) Install new cylinder head gasket (2) to cylinder block.

“TOP” mark provided on gasket comes to crankshaft pulley
side, facing up (toward cylinder head side).

4) Make sure that oil jet (venturi plug) (1) is not clogged.
If it is not installed, install it as specified torque.

Tightening torque
Venturi plug (a) : 5 N·m (0.5 kg-m, 3.5 lb-ft)

5) Install cylinder head to cylinder block.
Apply engine oil to new cylinder head bolts and tighten them
gradually as follows.

a) Tighten cylinder head bolts (“1” – “10”) to 20 N·m (2.0 kg-m,
14.5 lb-ft) according to numerical order as shown by using
a 12 corner socket wrenches.

b) In the same manner as in Step a), tighten them to 40 N·m
(4.0 kg-m, 29.0 lb-ft).

c) Turn all bolts 60° according to numerical order in figure.
d) Repeat Step c).
e) Tighten bolt “A” to specified torque.

Tightening torque
Cylinder head bolt for M8 (a) : 25 N·m (2.5 kg-m, 18.0 lb-ft)
Cylinder head bolts for M10 
(b) : 20 N·m (2.0 kg-m, 14.5 lb-ft), 40 N·m (4.0 kg-m, 29.0 lb-
ft) and then retighten by turning through 60° twice

NOTE:
Be sure to tighten M8 bolt (“A”) after securing the other
bolt.
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Cylinder head bolt diameter measurement points 
“a” : 83.5mm (2.81in.)
“b” : 115mm (4.53in.)

Cylinder head bolt diameter difference (deformation)
Limit (“A” – “B”) : 0.1mm (0.004in.)

6) Install camshafts, tappet and shim referring to “Camshaft,
Tappet and Shim Removal and Installation” in this section.

7) Install timing chain referring to “Timing Chain and Chain
Tensioner Removal and Installation” in this section.

8) Install timing chain cover referring to “Timing Chain and
Chain Tensioner Removal and Installation” in this section.

9) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

10) Install oil pan referring to “Oil Pan and Oil Pump Strainer
Removal and Installation” in this section.

NOTE:
If they are reused, check thread diameters of cylinder
head bolt (1) for deformation according to the follows
and replace them with new ones if thread diameter differ-
ence exceeds limit.

Measure each thread diameter of cylinder head bolt (1) at
“A” on 83.5mm(2.81in.) from seat side of flange bolt and
“B” on 115mm(4.53in.) from seat side of flange bolt by
using a micrometer (2).
Then calculate difference in diameters (“A” – “B”).
If it exceeds limit, replace with new one.

 

“A”

“a”

“b”

“B”

 

1

1 2
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Valves and Cylinder Head Disassembly and 
Assembly
Disassembly

1) For ease in servicing cylinder head, remove intake manifold,
injectors and exhaust manifold from cylinder head.

2) Using special tools (valve lifter), compress valve spring and
then remove valve cotters (1) by using special tool (forceps).

Special tool
(A) : 09916-14510
(B) : 09916-14521
(C) : 09916-84511

3) Release special tools (valve lifter), and remove spring
retainer and valve spring.

4) Remove valve from combustion chamber side.

5) Remove valve stem seal (1) from valve guide and valve
spring seat (2).

6) Using special tool (valve guide remover), drive valve guide
out from combustion chamber side to valve spring side.

Special tool
(A) : 09916-44910

7) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original
position.

NOTE:
Do not reuse valve stem seal (1) once disassembled. Be
sure to use new valve stem seal when assembling.

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (oversize) when assembling.
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Assembly

1) Before installing valve guide into cylinder head, ream guide
hole with special tool (10.5 mm reamer) so as to remove
burrs and make it truly round.

Special tool
(A) : 09916-34542
(B) : 09916-37320

2) Install valve guide to cylinder head.
Heat cylinder head uniformly to a temperature of 80 to 100
°C (176 to 212 °F) so that head will not be distorted, and
drive new valve guide into hole with special tools. Drive in
new valve guide until special tool (Valve guide installer) con-
tacts cylinder head.
After installing, make sure that valve guide protrudes by
specified dimension “a” from cylinder head.

Special tool
(A) : 09916-58210
(B) : 09916-56011

Specification for valve guide protrusion “a”
Intake side : 11.3 mm (0.44 in.)
Exhaust side : 11.3 mm (0.44 in.)

3) Ream valve guide bore with special tool (5.5 mm reamer).
After reaming, clean bore.

Special tool
(A) : 09916-34542
(B) : 09916-34550

4) Install valve spring seat to cylinder head.

NOTE:
• Never reuse once-disassembled valve guide.

Make sure to install new valve guide.
• Intake and exhaust valve guides are identical.
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5) Install new valve stem seal (1) to valve guide.
After applying engine oil to seal and spindle of special tool
(Valve guide installer handle), fit oil seal to spindle, and then
install seal to valve guide by pushing special tool by hand.
After installing, check to be sure that seal is properly fixed to
valve guide.

Special tooll
(A) : 09916-58210
(B) : 09917-98221

6) Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to
stem seal, valve guide bore and valve stem.

7) Install valve spring and spring retainer.
Each valve spring has top end (large-pitch end (1)) and bot-
tom end (small-pitch end (2)). Be sure to position spring in
place with its bottom end (small-pitch end) facing the bottom
(valve spring seat side).

8) Using special tools (Valve lifter), compress valve spring and
fit two valve cotters (1) into groove in valve stem.

Special tool
(A) : 09916-14510
(B) : 09916-14521
(C) : 09916-84511

NOTE:
• Do not reuse once-disassembled seal. Be sure to

install new seal.
• When installing, never tap or hit special tool with a

hammer or else. Install seal to guide only by pushing
special tool by hand. Tapping or hitting special tool
may cause damage to seal.

A : Valve spring retainer side

B : Valve spring seat side

NOTE:
When compressing the valve spring, be carefully to free
from damage in inside face of tappet installing hole.
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9) Install intake manifold referring to “Intake Manifold Removal
and Installation” in this section.

10) Install fuel injectors referring to “Fuel injector removal and
installation” in Section 6E1.

11) Install exhaust manifold referring to “Exhaust Manifold
Removal and Installation” in this section.

Valves and Cylinder Head Inspection
Valve guides
Valve stem-to-guide clearance

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance. Be
sure to take reading at more than one place along the length of
each stem and guide.
If clearance exceeds limit, replace valve and valve guide.

Valve stem-to-guide clearance

Valve stem diameter [A] standard
In : 5.465 – 5.480 mm (0.2150 – 0.2157 in.)
Ex : 5.440 – 5.455 mm (0.2142 – 0.2148 in.)

Valve guide bore [B] standard
In and Ex : 5.500 – 5.512 mm (0.2165 – 0.2170 in.)

Valve stem end deflection

If bore gauge is not available, check end deflection of valve stem
with a dial gauge instead.
Move stem end in directions (1) and (2) to measure end deflec-
tion.
If deflection exceeds its limit, replace valve stem and valve guide.

Valve stem end deflection limit
In : 0.14 mm (0.005 in.)
Ex : 0.18 mm (0.007 in.)

Valves
Visual inspection

• Remove all carbon from valves.
• Inspect each valve for wear, burn or distortion at its face and

stem end, as necessary, replace it.

Item Standard Limit

In
0.020 – 0.047 mm

(0.0008 – 0.0018 in.)
0.07 mm

(0.0028 in.)

Ex
0.045 – 0.072 mm

(0.0017 – 0.0028 in.)
0.09 mm

(0.0035 in.)
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• Inspect valve stem end face for pitting and wear. If pitting or
wear is found there, valve stem end may be resurfaced, but
not too much to grind off its chamber. When it is worn out too
much that its chamber is gone, replace valve.

Valve head thickness

Measure thickness “a” of valve head. If measured thickness
exceeds limit, replace valve.

Valve head thickness “a” (In and Ex)
Standard : 1.25 – 1.55 mm (0.049 – 0.061 in.)
Limit : 0.9 mm (0.035 in.)

Valve head radial runout

Check each valve for radial runout with a dial gauge and “V”
block. To check runout, rotate valve slowly. If runout exceeds its
limit, replace valve.

Limit on valve head radial runout
0.08 mm (0.003 in.)

Seating contact width

Create contact pattern on each valve in the usual manner, i.e. by
giving uniform coat of marking compound to valve seat and by
rotatingly tapping seat with valve head. Valve lapper (tool used in
valve lapping) must be used.
Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width “a” revealed by contact pattern on 
valve face
In and Ex : 1.0 - 1.4 mm (0.0389 - 0.0551 in.)
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Valve seat repair

A valve seat not producing a uniform contact with its valve or
showing width of seating contact that is out of specified range
must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1) EXHAUST VALVE SEAT : Use valve seat cutters (1) to
make two cuts as illustrated in figure. Two cutters must be
used: the first for making 22° angle, and the second for mak-
ing 45° angle. The second cut must be made to produce
desired seat width.

Seat width for exhaust valve seat
“a” : 1.0 – 1.4 mm (0.0389 – 0.0551 in.)

2) INTAKE VALVE SEAT : Use valve seat cutters (1) to make
three cuts as illustrated in figure. Three cutters must be
used: the 1st for making 15° angle, the 2nd for making 60°
angle, and 3rd for making 45° angle. The 3rd cut (45°) must
be made to produce desired seat width.

Seat width for intake valve seat
“b” : 1.0 – 1.4 mm (0.0389 – 0.0551 in.)

3) VALVE LAPPING : Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the sec-
ond with fine-size compound, each time using valve lapper
according to usual lapping method.

Cylinder head
• Remove all carbon deposits from combustion chambers.

NOTE:
Do not use any sharp-edged tool to scrape off carbon
deposits. Be careful not to scuff or nick metal surfaces
when decarbonizing. The same applies to valves and
valve seats, too.
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• Check cylinder head for cracks on intake and exhaust ports,
combustion chambers, and head surface.
Using a straightedge and thickness gauge, check flatness of
gasketed surface at a total of 6 locations. If distortion limit,
given below, is exceeded, correct gasketed surface with a
surface plate and abrasive paper of about #400 (Waterproof
silicon carbide abrasive paper): place abrasive paper on and
over surface plate, and rub gasketed surface against paper
to grind off high spots. Should this fail to reduce thickness
gauge readings to within limit, replace cylinder head.
Leakage of combustion gases from this gasketed joint is
often due to warped gasketed surface: such leakage results
in reduced power output.

Limit of distortion for cylinder head surface on piston side
: 0.03 mm (0.001 in.)

• Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine
whether these faces should be corrected or cylinder head
replaced.

Limit of distortion for cylinder head surface on intake and 
exhaust manifold
0.05 mm (0.002 in.)

Valve springs

Valve spring free length and preload
Referring to data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chatter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

Valve spring free length
Standard : 36.83 mm (1.450 in.)
Limit : 35.83 mm (1.411 in.)

Valve spring preload
Standard : 107 – 125 N (10.7 – 12.5 kg) for 31.50 mm 
(23.6 – 27.6 lb/1.240 in.)
Limit : 102 N (10.2 kg) for 31.5 mm (22.5 lb/1.240 in.)
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Spring squareness
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than
limit given below must be replaced.

Valve spring squareness limit
1.6 mm (0.079 in.)

Pistons, Piston Rings, Connecting Rods and Cylinders Components

[A] : 1) Tighten all nuts to 15 N·m (1.5 kg-m)
2) Then retighten all nuts by turning through 45°
3) Repeat step 2) again

7. Connecting rod bearing

1. Top ring 8. Piston pin

2. 2nd ring 9. Piston pin circlip

3. Oil ring 10. Bearing cap nut

4. Piston Tightening torque

5. Connecting rod
: Apply engine oil to sliding surface except inner surface of big end, and rod bolts. 
Make sure rod bolt diameter when reuse it due to plastic deformation tightening.
Refer to “INSPECTION” of “Connecting rod”.

Apply engine oil to sliding surface of each parts.

6. Connecting rod bearing cap
: Point arrow mark on cap to crankshaft pulley side.

Do not reuse.
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Pistons, Piston Rings, Connecting Rods and 
Cylinders Removal and Installation
Removal

1) Remove engine assembly from vehicle referring to “Engine
Assembly Removal and Installation” in this section.

2) Remove cylinder head referring to “Valves and Cylinder
Head Removal and Installation”.

3) Mark cylinder number on all pistons, connecting rods and
connecting rod caps using silver pencil or quick drying paint.

4) Remove rod bearing caps.

5) Install guide hose (1) over threads of rod bolts.
This prevents damage to bearing journal and rod bolt
threads when removing connecting rod.

6) Decarbonize top of cylinder bore before removing piston
from cylinder.

7) Push piston and connecting rod assembly out through the
top of cylinder bore.

Installation

1) Apply engine oil to pistons, rings, cylinder walls, connecting
rod bearings and crank pins.

2) Install guide hoses (1) over connecting rod bolts.
These guide hoses protect crank pin and threads of rod bolt
from damage during installation of connecting rod and piston
assembly.

3) When installing piston and connecting rod assembly into cyl-
inder bore, point front mark (1) on piston head to crankshaft
pulley side.

NOTE:
Do not apply oil between connecting rod and bearing or
between bearing cap and bearing.

A : Crankshaft pulley side

B : Flywheel side
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4) Install piston and connecting rod assembly into cylinder
bore. Use special tool (Piston ring compressor) to compress
rings. Guide connecting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until
all piston rings have entered cylinder bore.

Special tool
(A) : 09916-77310

5) Install bearing cap (1):
Point arrow mark (2) on cap to crankshaft pulley side.
After applying oil to rod bolts and tighten cap nuts (3) gradu-
ally as follows.

a) Tighten all cap nuts to 15 N·m (1.5 kg-m, 11.0 lb-ft).
b) Retighten them to 45°.
c) Repeat Step b) once again.

Tightening torque
Connecting rod bearing cap nuts 
(a) : 15 N·m (1.5 kg-m, 11.0 lb-ft), and then retighten by 
turning through 45° twice.

6) Install cylinder head referring to “Valves and Cylinder Head
Removal and Installation” in this section.

Pistons, Piston Rings, Connecting Rods and 
Cylinders Disassembly and Assembly
Disassembly

1) Using piston ring expander, remove two compression rings
(Top and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod as follows.

a) Ease out piston pin circlips (1), as shown.

NOTE:
Before installing bearing cap, make sure that checking
for connecting rod bolt deformation.
Refer to “Connecting rod” of “Pistons, Piston Rings,
Connecting Rods and Cylinders Inspection” in this sec-
tion.
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b) Force piston pin out.

Assembly
1) Decarbonize piston head and ring grooves using a suitable

tool.

2) Install piston pin to piston (1) and connecting rod (2) :
a) After applying engine oil to piston pin and piston pin holes

in piston and connecting rod.
b) Fit connecting rod as shown in figure.
c) Insert piston pin to piston and connecting rod.
d) Install piston pin circlips (3).

3) Install piston rings to piston :
a) As indicated in figure, 1st and 2nd rings have “T” mark

respectively. When installing these piston rings to piston,
direct marked side of each ring toward top of piston.

b) 1st ring (1) differs from 2nd ring (2) in thickness, shape and
color of surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

c) When installing oil ring (3) install spacer first and then two
rails.

4) After installing three rings (1st, 2nd and oil rings), distribute
their end gaps as shown in figure.

NOTE:
Circlip should be installed with its cut part facing as
shown in figure. Install so that circlip end gap comes
within such range as indicated by arrow.

1. Arrow mark

2. 1st ring end gap

3. 2nd ring end gap and oil ring spacer gap

4. Oil ring upper rail gap

5. Oil ring lower rail gap
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Pistons, Piston Rings, Connecting Rods and 
Cylinders Inspection
Cylinder
Visual inspection
Inspect cylinder walls for scratches, roughness or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched or ridged, rebore cylinder and use oversize piston.

Cylinder bore diameter, taper and out-of-round

Using a cylinder gauge (1), measure cylinder bore in thrust and
axial directions at two positions (“a” and “b”) as shown in figure.
If any of the following conditions is noted, rebore cylinder.

1) Cylinder bore dia. exceeds limit.
2) Difference of measurements at two positions exceeds taper

limit.
3) Difference between thrust and axial measurements exceeds

out-of-round limit.

Cylinder bore diameter
Standard : 78.00 – 78.014 mm (3.0709 – 3.0714 in.)
Limit : 78.050 mm (3.073 in.)

Cylinder taper and out-of-round 
Limit : 0.10 mm (0.004 in.)

Pistons
Visual inspection
Inspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

Piston diameter 
As indicated in figure, piston diameter should be measured at a
position 19.5 mm (0.77 in.) from piston skirt end in the direction
perpendicular to piston pin.

Piston diameter specification

“a” : 50 mm (1.96 in.)

“b” : 100 mm (3.94 in.)

NOTE:
If any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Standard size
77.953 – 77.968 mm
(3.0690 – 3.0696 in.) 

Oversize
0.50 mm (0.0196 in.)

78.453 – 78.468 mm
(3.0887 – 3.0893 in.)

“a” : 19.5 mm (0.77 in.)
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Piston clearance
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification,
rebore cylinder and use oversize piston.

Piston clearance
Standard : 0.032 – 0.061 mm (0.0013– 0.0024 in.)

Ring groove clearance
Before checking, piston grooves must be clean, dry and free of
carbon deposits.
Fit new piston ring (1) into piston groove, and measure clearance
between ring and ring land by using thickness gauge (2). If clear-
ance is out of limit, replace piston.

Ring groove clearance
Top ring 
Standard : 0.03 – 0.07 mm (0.0012 – 0.0028 in.) 
Limit : 0.12 mm (0.0047 in.)
2nd ring 
Standard : 0.02 – 0.06 mm (0.0008 – 0.0024 in.) 
Limit : 0.10 mm (0.0039 in.)
Oil ring 
Standard : 0.03 – 0.17 mm (0.0012 – 0.0067 in.)

Piston pin
Visual inspection
Check piston pin, connecting rod small end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
and/or piston.

NOTE:
Cylinder bore diameters used here are measured in
thrust direction at two positions.

“a” : 19.5 mm (0.77 in.)
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Piston pin clearance
Check piston pin clearance in small end and piston. Replace con-
necting rod and/or piston if its small end is badly worn or dam-
aged or if measured clearance exceeds limit.

Piston pin clearance in connecting rod small end
Standard : 0.003 – 0.014 mm (0.0001 – 0.0006 in.)
Limit : 0.05 mm (0.0020 in.)

Piston pin clearance in piston
Standard : 0.006 – 0.017 mm (0.00024 – 0.00067 in.)
Limit : 0.05 mm (0.0020 in.)

Small-end bore
20.003 – 20.011 mm (0.7875 – 0.7878 in.)

Piston pin dia.
19.997 – 20.000 mm (0.7873 – 0.7874 in.)

Piston bore
20.006 – 20.014 mm (0.7876 – 0.7880 in.)

Piston rings
Piston ring end gap
To measure end gap, insert piston ring (1) into cylinder bore and
then measure the gap by using thickness gauge (2).
If measured gap exceeds limit, replace ring.

Piston ring end gap

NOTE:
Decarbonize and clean top of cylinder bore before insert-
ing piston ring.

Item Standard Limit

Top ring
0.20 – 0.35 mm

(0.0079 – 0.0138 in.)
0.7 mm

(0.0276 in.)

2nd ring
0.30 – 0.45 mm

(0.0118 – 0.0177 in.)
1.0 mm

(0.0394 in.)

Oil ring
0.20 – 0.70 mm

(0.0079 – 0.0276 in.)
1.2 mm

(0.0472 in.)

“a” : 120 mm (4.72 in.)
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Connecting rod

Big-end side clearance
Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

Big-end side clearance
Standard : 0.25 - 0.40 mm (0.0098 - 0.0157 in.)
Limit : 0.55 mm (0.0217 in.)

Connecting rod alignment
Mount connecting rod on aligner to check it for bow and twist. If
the measured value exceeds the limit, replace it.

Connecting rod alignment
Limit on bow : 0.05 mm (0.0020 in.)
Limit on twist : 0.10 mm (0.0039 in.)

Connecting rod bolt deformation (Plastic deformation 
tightening bolt)
Measure each thread diameter of connecting rod (1) bolt (2) at “A”
on 32 mm (1.25 in.) from bolt mounting surface and “B” on 40 mm
(1.57 in.) from bolt mounting surface by using a micrometer (3).
Calculate difference in diameters (“A” – “B”). If it exceeds limit,
replace connecting rod.

Connecting rod bolt measurement points 
“a” : 32 mm (1.25 in.)
“b” : 40 mm (1.57 in.)

Connecting rod bolt diameter difference 
limit (“A” – “B”) : 0.1 mm (0.004 in.)
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Crank pin and connecting rod bearings
Crank pin diameter

Inspect crank pin for uneven wear or damage. Measure crank pin
for out-of-round or taper with a micrometer. If crank pin is dam-
aged or out-of round or taper is out of limit, replace crankshaft or
regrind crank pin to undersize and use undersize bearing.

Crank pin diameter

Crank pin taper and out-of-round
Limit : 0.01 mm (0.0004 in.)
Out-of-round : A – B
Taper : a – b

Connecting rod bearing general information

Service connecting rod bearings are available in standard size
and 0.25 mm (0.0098 in.) undersize, and standard size bearing
has 5 kinds of bearings differing in tolerance.
For identification of undersize bearing, it is painted red at the
position as indicated in figure, undersize bearing thickness is
1.605 – 1.615 mm (0.0632 – 0.0635 in.) at the center of it.

Connecting rod bearing visual inspection
Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Connecting rod bearing clearance
1) Before checking bearing clearance, clean bearing and crank

pin.
2) Install bearing in connecting rod and bearing cap.

3) Place a piece of gaging plastic (1) to full width of crank pin as
contacted by bearing (parallel to crankshaft), avoiding oil
hole.

Connecting rod
bearing size

Crank pin diameter

Standard
41.982 – 42.000 mm
(1.6528 – 1.6535 in.)

Undersize 
0.25 mm (0.0098 in.)

41.732 – 41.750 mm
(1.6430 – 1.6437 in.)

1. Painting
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4) Install rod bearing cap (1) to connecting rod.
When installing cap, be sure to point arrow mark (2) on cap
to crankshaft pulley side, as shown in figure. After applying
engine oil to rod bolts and tighten cap nuts (3) gradually as
follows.

a) Tighten all cap nuts to 15 N·m (1.5 kg-m, 11.0 lb-ft).
b) Retighten them to 45°.
c) Repeat step b) once again.

Tightening torque
Connecting rod bearing cap nuts 
(a) : 15 N·m (1.5 kg-m, 11.0 lb-ft), and then retighten by 
turning through 45° twice

5) Remove cap and using a scale (1) on gaging plastic (2)
envelope, measure gaging plastic width at the widest point
(clearance).
If clearance exceed its limit, use a new standard size bearing
referring to “Selection of connecting rod bearings” in this
section.
After selecting new bearing, recheck clearance.

Connecting rod bearing clearance
Standard : 0.029 – 0.047 mm (0.0011 – 0.0018 in.)
Limit : 0.065 mm (0.0026 in.)

6) If clearance can not be brought to its limit even by using a
new standard size bearing, regrind crank pin to undersize
and use 0.25 mm undersize bearing.

Selection of connecting rod bearings

NOTE:
After checking the rod bearing clearance, make sure that
checking for Connecting rod bolt deformation.
Refer to “Connecting rod” of “Pistons, Piston Rings,
Connecting Rods and Cylinders Inspection”.

NOTE:
• If bearing is in malcondition, or bearing clearance is

out of specification, select a new standard bearing
according to the following procedure and install it.

• When replacing crankshaft or connecting rod and its
bearing due to any reason, select new standard bear-
ings to be installed by referring to numbers stamped
on connecting rod and its cap and/or alphabets
stamped on crank web of No.3 cylinder.
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1) Check stamped numbers on connecting rod and its cap as
shown.
Three kinds of numbers (“1”, “2” and “3”) represent the fol-
lowing connecting rod big end inside diameters.
For example, stamped number “1” indicates that correspond-
ing connecting rod big end inside diameter is 45.000 –
45.006 mm (1.7717 – 1.7718 in.).

Connecting rod big end inside diameter

2) Next, check crankshaft pin diameter. On crank web No.3,
four alphabets are stamped as shown in figure.
Three kinds of alphabet (“A”, “B” and “C”) represent the fol-
lowing crankshaft pin diameter respectively.
For example, stamped “A” indicates that corresponding
crankshaft pin diameter is 41.994 – 42.000 mm (1.6533 –
1.6534 in.).

Crankshaft pin outer diameter

Stamped
numbers

connecting rod big end inside diameter

1 45.0000 – 45.0060 mm (1.7717 – 1.7718 in.)
2 45.0061 – 45.0120 mm (1.7719 – 1.7721 in.)
3 45.0121 – 45.0180 mm (1.7722 – 1.7723 in.)

[A]: Weight indication mark

[B]: Connecting rod big end inside diameter number

Stamped
alphabet

Crankshaft pin diameter

A 41.9940 – 42.0000 mm (1.6533 – 1.6534 in.)
B 41.9880 – 41.9939 mm (1.6531 – 1.6532 in.)
C 41.9820 – 41.9879 mm (1.6529 – 1.6530 in.)

[A]: Crankshaft pin diameter for No.1 cylinder

[B]: Crankshaft pin diameter for No.2 cylinder

[C]: Crankshaft pin diameter for No.3 cylinder

[D]: Crankshaft pin diameter for No.4 cylinder
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3) There are five kinds of standard bearings differing in thick-
ness. To distinguish them, they are painted in the following
colors at the position as indicated in figure.
Each color indicated the following thickness at the center of
bearing.

Standard size of connecting rod bearing thickness

4) From number stamped on connecting rod and its cap and
alphabets stamped on crank web No.3, determine new stan-
dard bearing to be installed to connecting rod big end inside,
by referring to table.
For example, if number stamped on connecting rod and its
cap is “1” and alphabet stamped on crank web No.3 is “B”,
install a new standard bearing painted in “Black” to its con-
necting rod big end inside.

Specification of new standard connecting rod bearing size

5) Using scale (1) on gaging plastic (2), check bearing clear-
ance with newly selected standard bearing.
If clearance still exceeds its limit, use next thicker bearing
and recheck clearance.

Color 
painted

Bearing thickness

Blue 1.4991 – 1.5020 mm (0.05902 – 0.05913 in.)
Yellow 1.4961 – 1.4990 mm (0.05890 – 0.05901 in.)

Nothing 1.4931 – 1.4960 mm (0.05878 – 0.05889 in.)
Black 1.4901 – 1.4930 mm (0.05867 – 0.05877 in.)
Green 1.4870 – 1.4900 mm (0.05855 – 0.05866 in.)

1. Paint

Number stamped on connecting 
rod and its cap (connecting rod 
big end inside diameter)

1 2 3
Alphabet 
stamped on
crank web No.3 
(Crankshaft pin 
diameter)

A Green Black Nothing
B Black Nothing Yellow
C Nothing Yellow Blue

New standard bearing to be 
installed.
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Main Bearings, Crankshaft and Cylinder Block Components
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Main Bearings, Crankshaft and Cylinder 
Block Removal and Installation
Removal

1) Remove engine assembly from vehicle referring to “Engine
Assembly Removal and Installation” in this section.

2) Remove clutch cover, clutch disc and flywheel (drive plate
for A/T) by using special tool.

Special tool
(A) : 09924-17810

3) Remove piston and connecting rod referring to “Pistons, Pis-
ton Rings, Connecting Rods and Cylinders Removal and
Installation” in this section.

4) Remove rear oil seal housing (1).

[A] : Sealant application amount 4. Venturi plug 14. Main bearing cap

[B] : 1) Tighten all bolts to 30 N·m (3.0 kg-m)
2) Tighten all bolts to 50 N·m (5.0 kg-m)
3) Then retighten all bolts by turning 
through 60°

 
5. Main bearing

: Upper half of bearing has an oil 
groove

15. Flywheel mounting bolt

Tightening torque 6. Sensor plate 16. Rear oil seal housing mounting bolt

 
Do not reuse. 7. Crankshaft timing sprocket key 17. Main bearing cap No.2 bolt

Apply engine oil to inside / sliding surface. 8. Crankshaft 
 

18. Main bearing cap No.1 bolt
: Never reuse main bearing cap 
No.1 bolts once disassembled it due 
to plastic deformation tightening.
Be sure to use new main bearing 
cap No.1 bolts when installing.

“a” : 3 mm (0.12 in.) 9. Thrust bearing 19. O-ring

“b” : 2 mm (0.08 in.) 10. Rear oil seal housing
: Apply sealant 99000-31250 to mat-
ing surface.

20. Oil filter adapter case

 
1. CKP sensor (if equipped)

: When installing CKP sensor, use new 
sensor mounting bolt.

11. Rear oil seal 21. Oil filter adapter bolt

2. Knock sensor 12. Input shaft bearing 22. Spring pin

3. Cylinder block 13. Flywheel 23. Sensor plate bolt
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5) Loosen main bearing cap No.1 and No.2 bolts in such order
as indicated in figure and remove them.

6) Remove crankshaft from cylinder block.

Installation

1) Install sensor plate (1) to crankshaft (2) and tighten bolts to
specified torque.

Tightening torque
Sensor plate bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

2) Install main bearings to cylinder block.
Upper half of bearing (1) has an oil groove (2).
Install it to cylinder block (3), and the other half without oil
groove to bearing cap.
Make sure that two halves are painted in the same color.

CAUTION:
• Use new bearing cap No.1 bolts. They are deformed

once they are used because they are plastic deforma-
tion tightening bolts.

• All parts to be installed must be perfectly clean.
• Be sure to oil crankshaft journals, journal bearings,

thrust bearings, crankpins, connecting rod bearings,
pistons, piston rings and cylinder bores.

• Journal bearings, bearings caps, connecting rods, rod
bearings, rod bearing caps, pistons and piston rings
are in combination sets. Do not disturb such combina-
tion and make sure that each part goes back to where
it came from, when installing.

NOTE:
When installing sensor plate, align spring pin (3) on
crankshaft and hole of sensor plate.
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3) Install thrust bearings (1) to cylinder block between No.2 and
No.3 cylinders. Face oil groove (2) sides to crank webs.

4) Confirm that dowel pins (3) are installed to intake side of
each journal.

5) Install crankshaft to cylinder block.

6) Install bearing cap to cylinder block, making sure to point
arrow mark (on each cap) to crankshaft pulley side. Fit them
sequentially in ascending order, 1, 2, 3, 4 and 5, starting
from pulley side.
After applying engine oil to main bearing cap No.1 bolts ((1)
– (10)) and main bearing cap No.2 bolts ((11) – (20)), tighten
them gradually as follows.

a) Tighten bolts (1) – (10) to 30 N·m (3.0 kg-m, 22.0 lb-ft)
according to numerical order as shown by using a 12 cor-
ner socket wrenches.

b) In the same manner as in Step a), tighten them to 50 N·m
(5.0 kg-m, 36.5 lb-ft).

c) In the same manner as in Step a), retighten them to 60°.
d) Tighten bolts (11) – (20) to 25 N·m (2.5 kg-m, 18.0 lb-ft)

according to numerical order as shown.

Tightening torque
Main bearing No.1 bolts (1) – (10) 
: 30 N·m (3.0 kg-m, 22.0 lb-ft), 50 N·m (5.0 kg-m, 36.5 lb-ft) 
and then retighten by turning through 60°
Main bearing No.2 bolts (11) – (20) 
: 25 N·m (2.5 kg-m, 18.0 lb-ft)

7) If necessary, press-fit rear oil seal (1) to oil seal housing (2)
by using special tool as shown in the figure.

Special tool
(A) : 09911-97820

Crank rear oil seal installing position (dimension)
“a” : 3 mm (0.12 in.)

CAUTION:
After tightening cap bolts, check to be sure that crank-
shaft rotates smoothly when turning it by 12 N·m (1.2 kg-
m, 9.0 lb-ft) torque or below.
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8) Apply sealant to mating surface of rear oil seal housing (1).

“A” : Sealant 99000-31250

Sealant amount for rear oil seal housing
Width “a” : 3 mm, 0.12 in.
Height “b” : 2 mm, 0.08 in.

9) Install rear oil seal housing (1) and tighten bolts to specified
torque by using special tool.

Special tool
(A) : 09911-97720

Tightening torque
Rear oil seal housing bolts : 11 N·m (1.1 kg-m, 8.0 lb-ft)

10) Install flywheel ((for M/T) or drive plate (for A/T)).
Using special tool, lock flywheel or drive plate, and tighten
flywheel or drive plate bolts to specified torque.

Special tool
(A) : 09924-17810

Tightening torque
Flywheel or drive plate bolts 
(a) : 70 N·m (7.0 kg-m, 51.0 lb-ft)

11) Install piston and connecting rod referring to “Pistons, Piston
Rings, Connecting Rods and Cylinders Removal and Instal-
lation” in this section.

12) Install engine assembly to vehicle referring to “Engine
Assembly Removal and Installation” in this section.

A : Crankshaft side

NOTE:
Use new flywheel or drive plate bolts.
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Main Bearings, Crankshaft and Cylinder 
Block Inspection
Main bearing cap No.1 bolt

Measure each thread diameter main bearing cap No.1 bolts (1) at
“A” on 60mm(2.36in.) from seat side of flange bolt and “B” on
90mm(3.54in.) from seat side of flange bolt by using a micrometer
(2).
Calculate difference in diameters (“A” – “B”).
If it exceeds limit, replace with new one.

Main bearing cap No.1 bolt diameter measurement points
“a” : 60mm (2.36in.)
“b” : 90mm (3.54in.)

Main bearing cap No.1 bolt diameter difference
Limit (“A” – “B”) : 0.2mm (0.008in.)

Crankshaft
Crankshaft runout

Using a dial gauge, measure runout at center journal. Rotate
crankshaft slowly. If runout exceeds its limit, replace crankshaft.

Crankshaft runout
Limit : 0.02 mm (0.0008 in.)

Crankshaft thrust play 

1) Measure this play with crankshaft set in cylinder block in the
normal manner, that is with thrust bearing (1) and journal
bearing caps installed.

Thickness of crankshaft thrust bearing
Standard : 2.500 mm (0.0984 in.)
Oversize (0.125 mm (0.0049 in.)) : 2.563 mm (0.1009 in.)

 

“A”

“a”

“b”

“B”

 

1

1 2
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2) Tighten main bearing cap No.1 bolts (1) – (10) and main
bearing cap No.2 bolts (11) – (20) gradually as follows.

a) Tighten bolts (1) – (10) to 30 N·m (3.0 kg-m, 22.0 lb-ft)
according to numerical order in figure.

b) In the same manner as in Step 1), tighten them to 50 N·m
(5.0 kg-m, 36.5 lb-ft).

c) In the same manner as in step 1), retighten them to 60°.
d) Tighten bolts (11) – (20) to 25 N·m (2.5 kg-m, 18.0 lb-ft)

according to numerical order in figure.

Tightening torque
Main bearing cap No.1 bolts (1) – (10) :
30 N·m (3.0 kg-m, 21.5 lb-ft), 50 N·m (5.0 kg-m, 36.5 lb-ft) 
and then retighten by turning through 60 °
Main bearing cap No.2 bolts (11) – (20) :
25 N·m (2.5 kg-m, 18.0 lb-ft)

3) Use a dial gauge to read displacement in axial (thrust) direc-
tion of crankshaft.
If its limit is exceeded, replace thrust bearing with new stan-
dard one or oversize one to obtain standard thrust play.

Crankshaft thrust play
Standard : 0.11 – 0.31 mm (0.0043 – 0.0122 in.)
Limit : 0.35 mm (0.0138 in.)

Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This dif-
ference, if any, is determined by taking micrometer readings. If
any one of journals is badly damaged or if amount of uneven
wear in the sense explained below exceeds its limit, regrind or
replace crankshaft.

Crankshaft out-of-round and taper
Limit : 0.01 mm (0.0004 in.)
Out-of-round : A – B
Taper : a – b

Main bearings
General information

• Service main bearings are available in standard size and
0.25 mm (0.0098 in.) undersize, and each of them has 5
kinds of bearings differing in tolerance.

NOTE:
After checking the thrust play, make sure that thread
deformation of each main bearing cap No.1 bolt referring
to “Main bearing cap No.1 bolt” in this section.



6A1-86 ENGINE MECHANICAL (M13 ENGINE)
• Upper half of bearing (1) has an oil groove (2) as shown in
figure.
Install this half with oil groove to cylinder block.

• Lower half of bearing does not have an oil groove.

Visual inspection
Check bearings for pitting, scratches, wear or damage.
If any malcondition is found, replace both upper and lower halves.
Never replace either half without replacing the other half.

Main bearing clearance

Check clearance by using gaging plastic according to the follow-
ing procedure.

1) Remove bearing caps.
2) Clean bearings and main journals.

3) Place a piece of gaging plastic (1) the full width of bearing
(parallel to crankshaft) on journal, avoiding oil hole.

4) Tighten main bearing cap No.1 bolts (1) – (10) and main
bearing No.2 cap bolts (11) – (20) gradually as follows.

a) Tighten bolts (1) – (10) to 30 N·m (3.0 kg-m, 22.0 lb-ft)
according to numerical order in figure.

b) In the same manner as in Step a), tighten them to 50 N·m
(5.0 kg-m, 36.5 lb-ft).

c) In the same manner as in step a), retighten them to 60°.
d) Tighten bolts (11) – (20) to 25 N·m (2.5 kg-m, 18.0 lb-ft)

according to numerical order in figure.

Tightening torque
Main bearing cap No.1 bolts (1) – (10) :
30 N·m (3.0 kg-m, 22.0 lb-ft), 50 N·m (5.0 kg-m, 36.5 lb-ft) 
and then retighten by turning through 60°
Main bearing cap No.2 bolts (11) – (20) :
25 N·m (2.5 kg-m, 18.0 lb-ft)

CAUTION:
Do not rotate crankshaft while gaging plastic is installed.
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5) Remove bearing caps and using scale (1) on gaging plastic
(2) envelop, measure gaging plastic width at its widest point.
If clearance exceeds its limit, replace bearing. Always
replace both upper and lower inserts as a unit.
A new standard bearing may produce proper clearance. If
not, it will be necessary to regrind crankshaft journal for use
of 0.25 mm (0.0098 in.) undersize bearing.
After selecting new bearing, recheck clearance.

Main bearing clearance
Standard : 0.025 – 0.045 mm (0.0010 – 0.0018 in.)
Limit : 0.058 mm (0.0023 in.)

Selection of main bearings

Standard bearing
If bearing is in malcondition, or bearing clearance is out of specifi-
cation, select a new standard bearing according to the following
procedure and install it.

1) First check journal diameter. As shown in figure, crank web
No.2 has stamped numbers.
Three kinds of numbers (“1”, “2” and “3”) represent the fol-
lowing journal diameters.
Stamped numbers on crank web No.2 represent journal
diameters marked with an arrow in figure respectively.
For example, stamped number “1” indicates that correspond-
ing journal diameter is 44.994 – 45.000 mm (1.7714 –
1.7717 in.).

Crankshaft journal diameter

Stamped
numbers

Journal diameter

1 44.994 – 45.000 mm (1.7714 – 1.7717 in.)
2 44.988 – 44.994 mm (1.7712 – 1.7714 in.)
3 44.982 – 44.988 mm (1.7709 – 1.7712 in.)
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2) Next, check bearing cap bore diameter without bearing. On
mating surface of cylinder block, five alphabets are stamped
as shown in figure.
Three kinds of alphabets (“A”, “B” and “C”) or numbers (“1”,
“2” and “3”) represent the following cap bore diameters.
Stamped alphabets or numbers on cylinder block represent
bearing cap bore diameter marked with an arrow in figure
respectively. For example, stamped “A” or “1” indicates that
corresponding bearing cap bore diameter is 49.000 – 49.006
mm (1.9291 – 1.9294 in.).

Crankshaft bearing cap bore

3) There are five kinds of standard bearings differing in thick-
ness. To distinguish them, they are painted in the following
colors at the position as indicated in figure.
Each color indicated the following thickness at the center of
bearing.

Standard size of crankshaft main bearing thickness

4) From number stamped on crank web No.2 and alphabets
stamped on cylinder block, determine new standard bearing
to be installed to journal, by referring to table shown below.
For example, if number stamped on crank web No.2 is “1”
and alphabet stamped on cylinder block is “B”, install a new
standard bearing painted in “Purple” to its journal.

Stamped
alphabet 
(number)

Bearing cap bore diameter
(without bearing)

A (1) 49.000 – 49.006 mm (1.9291 – 1.9294 in.)
B (2) 49.006 – 49.012 mm (1.9294 – 1.9296 in.)
C (3) 49.012 – 49.018 mm (1.9296 – 1.9298 in.)

Color painted Bearing thickness
Pink 1.990 – 1.994 mm (0.0783 – 0.0785 in.)

Purple 1.993 – 1.997 mm (0.0785 – 0.0786 in.)
Brown 1.996 – 2.000 mm (0.0786 – 0.0787 in.)
Green 1.999 – 2.003 mm (0.0787 – 0.0789 in.)
Black 2.002 – 2.006 mm (0.0788 – 0.0790 in.)

1. Paint
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Specification of new standard crankshaft main bearing 
size

5) Using scale (1) on gaging plastic (2), check bearing clear-
ance with newly selected standard bearing.
If clearance still exceeds its limit, use next thicker bearing
and recheck clearance.

6) When replacing crankshaft or cylinder block due to any rea-
son, select new standard bearings to be installed by referring
to number stamped on new crankshaft or alphabets stamped
on new cylinder block.

Undersize bearing (0.25 mm (0.0098 in.))

• 0.25 mm (0.0098 in.) undersize bearing is available, in five
kinds varying in thickness.
To distinguish them, each bearing is painted in the following
colors at such position as indicated in figure.
Each color represents the following thickness at the center of
bearing.

Undersize of crankshaft main bearing thickness

• If necessary, regrind crankshaft journal and select undersize
bearing to use with it as follows.

1) Regrind journal to the following finished diameter.

Finished diameter 
44.732 – 44.750 mm (1.7611 – 1.7618 in.)

Number stamped on crank web 
No.2 (Journal diameter)

1 2 3
Alphabet 
stamped on
cylinder block 
(Cap bore dia.)

A (1) Pink Purple Brown
B (2) Purple Brown Green
C (3) Brown Green Black

New standard bearing to be 
installed.

Color painted Bearing thickness
Red and Pink 2.115 – 2.119 mm (0.0833 – 0.0834 in.)

Red and Purple 2.118 – 2.122 mm (0.0834 – 0.0835 in.)
Red and Brown 2.121 – 2.125 mm (0.0835 – 0.0837 in.)
Red and Green 2.124 – 2.128 mm (0.0836 – 0.0838 in.)
Red and Black 2.127 – 2.131 mm (0.0837 – 0.0839 in.)

1. Paint
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2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicu-
lar to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on cylinder block, select an undersize bearing by
referring to table given below.
Check bearing clearance with newly selected undersize
bearing.

Specification of new standard undersize crankshaft main bearing

Rear oil seal

Carefully inspect oil seal (1) for wear or damage.
If its lip is worn or damaged, replace it.

Flywheel
Visual inspection

• If ring gear is damaged, cracked or worn, replace flywheel.
• If the surface contacting clutch disc is damaged, or exces-

sively worn, replace flywheel.

Flywheel face runout

Check flywheel face runout with a dial gauge.
If runout exceeds its limit, replace flywheel.

Flywheel face runout
Limit : 0.2 mm (0.0079 in.)

Measured journal diameter
44.744 – 44.750 mm
(1.7616 – 1.7618 in.)

44.738 – 44.744 mm
(1.7613 – 1.7616 in.)

44.732 – 44.738 mm
(1.7611 – 1.7613 in.)

Alphabets stamped   
on cylinder block

A (1) Red and Pink Red and Purple Red and Brown
B (2) Red and Purple Red and Brown Red and Green
C (3) Red and Brown Red and Green Red and Black

Undersize bearing to be installed
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Sensor plate

Check sensor plate for crack or damage. If malcondition is found,
replace it.

Cylinder block

Distortion of gasketed surface
Using straightedge and thickness gauge, check gasketed surface
for distortion and, if flatness exceeds its limit, correct it.

Cylinder block flatness 
Limit : 0.03 mm (0.0012 in.)

Honing or reboring cylinders
1) When any cylinder needs reboring, all other cylinders must

also be rebored at the same time.
2) Select oversized piston according to amount of cylinder

wear.

Oversize piston diameter

3) Using micrometer, measure piston diameter.

Measurement position for piston diameter
“a” : 19.5 mm (0.77 in.)

4) Rebore and hone cylinder to the following dimension.

Cylinder bore diameter to be rebored
Oversize 0.50 : 78.500 – 78.514 mm (3.0906 – 3.0911 in.)

5) Measure piston clearance after honing.

Piston clearance : 0.032 – 0.061 mm (0.0013 – 0.0024 in.)

Size Piston diameter
Oversize 0.50 78.453 – 78.468 mm (3.0887 – 3.0893 in.)

NOTE:
Before reboring, install all main bearing caps in place
and tighten to specification to avoid distortion of bearing
bores.
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Required Service Material

Tightening Torque Specification

Material
Recommended product

(Part Number)
Use

Sealant Sealant 1207F
(99000-31250)

• To apply to mating surfaces of cylinder block and oil 
pan.

• To apply to mating surfaces of cylinder block and 
timing chain cover.

• To apply to sealing surfaces of cylinder head cover.
• To apply to mating surfaces to rear oil seal housing.

Sealant 1207B
(99000-31140)

• To apply to mating surface of cylinder block, cylin-
der head and timing chain cover.

Sealant 1215
(99000-31110)

• To apply to the thread of the bolt of water outlet 
pipe.

Fastening part
Tightening torque

N•m kg-m lb-ft
Oil pressure switch 14 1.4 10.5
Camshaft housing bolts 
(for replacement of shim)

8 0.8 6.0

Camshaft housing bolts 11 1.1 8.0
Engine cover bolts 8 0.8 6.0
Intake manifold bolts and nuts 25 2.5 18.0
Exhaust manifold bolts and nuts 50 5.0 36.5
Exhaust pipe No.1 bolts 50 5.0 36.5
Exhaust manifold stiffener bolts 50 5.0 36.5
Exhaust pipe No.2 bolts 43 4.3 31.5
Exhaust oxygen sensor 45 4.5 32.5
Oil pump strainer bolt 11 1.1 8.0
Oil pump strainer bracket bolt 11 1.1 8.0
Oil pan bolts and nuts 11 1.1 8.0
Oil pan drain plug bolt 50 5.0 36.5
Timing chain cover bolts 23 2.3 17.0
Crank shaft pulley bolt 150 15.0 108.5
Oil pump rotor plate bolts 11 1.1 8.0
Timing chain No.1 guide bolts 9 0.9 6.5
Timing chain tensioner adjuster bolts 11 1.1 8.0
Venturi plug 5 0.5 3.5
Cylinder head bolt for M8 25 2.5 18.0



ENGINE MECHANICAL (M13 ENGINE) 6A1-93
Cylinder head bolts for M10 a) Tighten 20 N·m
b) Tighten 40 N·m
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

a) Tighten 2.0 kg-m
b) Tighten 4.0 kg-m
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

a) Tighten 14.5 lb-ft
b) Tighten 29.0 lb-ft
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

Connecting rod bearing cap nuts a) Tighten 15 N·m
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

a) Tighten 1.5 kg-m
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

a) Tighten 11.0 lb-ft
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

Engine mounting bolts for M8 25 2.5 18.0
Engine mounting bolts and nuts for M10 55 5.5 40.0
Engine right mounting nuts 65 6.5 47.0
Main bearing cap No.1 bolts a) Tighten 30 N·m

b) Tighten 50 N·m
c) Retighten by 

turning through 
60°

a) Tighten 3.0 kg-m
b) Tighten 5.0 kg-m
c) Retighten by 

turning through 
60°

a) Tighten 22.0 lb-ft
b) Tighten 36.5 lb-ft
c) Retighten by 

turning through 
60°

Main bearing cap No.2 bolts 25 2.5 18.0
Sensor plate bolts 11 1.1 8.0
Rear oil seal housing bolts 11 1.1 8.0
Flywheel or drive plate bolts 70 7.0 51.0
Transaxle stiffener bolts 50 5.0 36.5
Timing chain tensioner bolt 25 2.5 18.0
Oil gallery pipe No.1 bolts 30 3.0 21.5
Oil gallery pipe No.2 bolts 11 1.1 8.0
Oil gallery pipe No.3 bolts 11 1.1 8.0
Oil control valve mounting nuts 11 1.1 8.0
Intake camshaft sprocket bolt 60 6.0 43.0

Fastening part
Tightening torque

N•m kg-m lb-ft
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Special Tool

09911-97720 09911-97820 09913-75810 09915-64512
Oil seal guide Oil seal installer Bearing installer Compression gauge

09915-64530 09915-67010 09915-67311 09915-77310
Hose Attachment Vacuum gauge Oil pressure gauge

09915-78211 09916-14510 09916-14521 09916-34542
Oil pressure gauge attach-
ment

Valve lifer Valve lifer attachment Reamer handle

09916-34550 09916-37320 09916-44910 09916-56011
Reamer (5.5 mm) Reamer (10.5 mm) Valve guide remover Valve guide installer
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09916-58210 09916-67020 09916-67021 09916-77310
Valve guide installer handle Tappet holder

See NOTE below
Tappet holder Piston ring compressor

09916-84511 09917-68221 09917-98221 09924-17810
Forceps Camshaft lock holder Valve stem seal installer Flywheel holder

09926-58010 09944-36011
Bearing puller attachment Steering wheel remover

NOTE:
[A] and [B] tools in the above table are interchangeable.

[B]
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General Description
The cooling system consists of the radiator cap, radiator, coolant reservoir, hoses, water pump, cooling fan and
thermostat. The radiator is tube-and-fin type one.

Cooling System Circulation
1) While the engine is warmed up (thermostat closed), coolant circulates as follows.

2) When coolant is warmed up to normal temperature and the thermostat opens, coolant passes through the
radiator core to be cooled as follows.

1. Radiator inlet hose 5. Thermostat 9. Heater core inlet hose

2. Radiator outlet hose 6. Water pump 10. Heater core outlet hose

3. Throttle body inlet hose 7. Throttle body 11. Heater core

4. Throttle body outlet hose 8. Engine 12. Radiator

1. Radiator inlet hose 5. Thermostat 9. Heater core inlet hose

2. Radiator outlet hose 6. Water pump 10. Heater core outlet hose

3. Throttle body inlet hose 7. Throttle body 11. Heater core

4. Throttle body outlet hose 8. Engine 12. Radiator
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Coolant
The coolant recovery system is standard. The coolant in the radiator expands with heat, and the coolant is over-
flowed to the reservoir.
When the system cools down, the coolant is drawn back into the radiator.

The cooling system has been filled with a quality coolant that is a 50/50 mixture of water and ethylene glycol
antifreeze.

This 50/50 mixture coolant solution provides freezing protection to –36°C (–33°F).
• Maintain cooling system freeze protection at –36°C (–33°F) to ensure protection against corrosion and loss

of coolant from boiling. This should be done even if freezing temperatures are not expected.
• Add ethylene glycol base coolant when coolant has to be added because of coolant loss or to provide added

protection against freezing at temperature lower than –36°C (–33°F).

Anti-freeze proportioning table

Coolant capacity

NOTE:
• Alcohol or methanol base coolant or plain water alone should not be used in cooling system at any

time as damage to cooling system could occur.
• Coolant must be mixed with demineraled water or distilled water.

For M/T model For A/T model

Freezing temperature
°C –36 –36
°F –33 –33

Anti-freeze/Anti-corrosion 
coolant concentration

% 50 50

Ratio of compound 
to cooling water

Itr. 2.80/2.80 2.70/2.70
US pt. 5.92/5.92 5.71/5.71
Imp pt. 4.93/4.93 4.75/4.75

For M/T model For A/T model
Engine radiator and heater 5.0 liters (10.00/8.80 US/lmp. pt.) 4.8 liters (10.14/8.45 US/lmp. pt.)
Reservoir 0.6 liters (1.27/1.06 US/lmp. pt.) 0.6 liters (1.27/1.06 US/lmp. pt.)
Total 5.6 liters (11.84/9.86 US/lmp. pt.) 5.4 liters (11.41/9.51 US/lmp. pt.)
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Diagnosis
Diagnosis Table

System Circuit Inspection
Refer to “Table B-7 Radiator Fan Control System Check” in Section 6

Condition Possible Cause Correction
Engine overheats
(It is in case that radia-
tor fan operates)

Loose or broken water pump belt Adjust or replace.
Not enough coolant Check coolant level and add as 

necessary.
Faulty thermostat Replace.
Faulty water pump Replace.
Dirty or bent radiator fins Clean or remedy.
Coolant leakage on cooling system Repair.
Clogged radiator Check and replace radiator as nec-

essary.
Faulty radiator cap Replace.
Improper ignition timing Adjust.
Dragging brakes Adjust brake.
Slipping clutch Adjust or replace.
Poor charge battery Check and replace as necessary.
Poor generation generator Check and repair.
ECT sensor faulty Check and replace as necessary.
Radiator cooling fan relay faulty Check and replace as necessary.
ECM faulty Check and replace as necessary.
Wiring or grounding faulty Repair and necessary.
Equipped with too much electric load part(s) Dismount.
Radiator cooling fan motor faulty Check and replace as necessary.

Engine overheats
(It is in case that radia-
tor fan won’t operates)

Fuse blown Check 30A fuse of relay/fuse box 
and check for short circuit to 
ground.

Radiator cooling fan relay Check and replace as necessary.
ECT sensor faulty Check and replace as necessary.
Radiator cooling fan motor faulty Check and replace as necessary.
Wiring or grounding faulty Repair as necessary
ECM faulty Check and replace as necessary.
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Maintenance

Coolant Level Check

To check level, lift hood and look at “see-through” coolant reser-
voir.
It is not necessary to remove radiator cap to check coolant level.

When engine is cool, check coolant level in reservoir (1).
A normal coolant level should be between “FULL” mark (2) and
“LOW” mark (3) on reservoir (1).
If coolant level is below “LOW” mark (3), remove reservoir cap (4)
and add proper coolant to reservoir to bring coolant level up to
“FULL” mark (2). Then, reinstall cap (4) and align match marks (5)
on reservoir and cap (4).

WARNING:
• Do not remove radiator cap to check engine coolant level; check coolant visually at the see-through

coolant reservoir.
Coolant should be added only to reservoir as necessary.

• As long as there is pressure in the cooling system, the temperature can be considerably higher
than the boiling temperature of the solution in the radiator without causing the solution to boil.
Removal of the radiator cap while engine is hot and pressure is high will cause the solution to boil
instantaneously and possibly with explosive force, spewing the solution over engine, fenders and
person removing cap. If the solution contains flammable anti-freeze such as alcohol (not recom-
mended for use at any time), there is also the possibility of causing a serious fire.

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure radiator cap is taken off too soon.

NOTE:
• If proper quality antifreeze is used, there is no need to

add extra inhibitors or additives that claim to improve
system. 
They may be harmful to proper operation of system,
and are unnecessary expense.

• When installing reservoir cap, align arrow marks (5) on
reservoir and cap.
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Engine Cooling System Inspection and Ser-
vice

1) Check cooling system for leakage or damage.
2) Wash radiator cap and filler neck with clean water by remov-

ing radiator cap when engine is cold.
3) Check coolant for proper level and freeze protection.

4) Using a pressure tester (1), check system and radiator cap
(2) for proper pressure holding capacity.
If replacement of cap is required, use a proper cap for this
vehicle.

Cooling system and radiator cap holding pressure (for 
inspection)
: 110 kPa (1.1 kg/cm2, 15.6 psi)

5) Tighten hose clamps and inspect all hoses. Replace hoses
whenever cracked, swollen or otherwise deteriorated.

6) Clean frontal area of radiator core.

Cooling System Flush and Refill

1) Remove radiator cap when engine is cool as follows.
a) Turn cap counterclockwise slowly until it reaches a “stop”.

(Do not press down while turning it).
b) Wait until pressure is relieved (indicated by a hissing

sound) then press down on cap and continue to turn it
counterclockwise.

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

NOTE:
After installing radiator cap to radiator, make sure that
the ear of cap lines is parallel to radiator.

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

NOTE:
For detail of coolant specification, refer to “Coolant” in
this section.
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2) With radiator cap removed, run engine until upper radiator
hose is hot (this shows that thermostat is open and coolant is
flowing through system).

3) Stop engine and drain coolant from radiator drain plug (1).
4) Close radiator drain plug (1). Add water until system is filled

and run engine until upper radiator hose is hot again.
5) Repeat Steps 3) and 4) several times until drained liquid is

nearly colorless.
6) Close radiator drain plug (1) tightly.

7) Remove reservoir (1), and remove cap (2) from reservoir (1). 
8) Pour out any fluid, scrub and clean inside of reservoir with

soap and water.
Flush it well with clean water and drain. Reinstall reservoir. 

9) Fill reservoir with coolant up to “Full” level mark (3).
10) Install reservoir cap (2) and align match marks (4) on reser-

voir and its cap.
11) Loosen air ventilation bolt (5) one and a half turns.
12) Fill radiator with coolant up to spilling coolant from air venti-

lation bolt (5).
13) Tighten air ventilation bolt (5) to specified torque.

Tightening torque
Air ventilation bolt (a) : 4.5 N·m (0.45 kg-m, 3.5 lb-ft)

14) Fill radiator with coolant up to bottom of radiator filler neck
and install radiator cap, making sure that the ear of cap lines
is parallel to radiator.

15) Run engine at idle speed.
16) Loosen air ventilation bolt (5) one and a half turns.
17) Run engine at 2000-3000 rpm, and tighten air ventilation bolt

(5) to specified torque after spilling coolant from air ventila-
tion bolt (5).

Tightening torque
Air ventilation bolt (a) : 4.5 N·m (0.45 kg-m, 3.5 lb-ft)

18) Run engine until radiator fan motor is operated.
19) Stop engine and wait until engine comes cooled down to

help avoid danger of being burned.
20) Add coolant to radiator up to bottom of radiator filler neck,

and install radiator cap, making sure that the ear of cap lines
is parallel to radiator.

21) Repeat step 15) through 20).
22) Confirm that reservoir coolant level is “Full” level mark (3). If

coolant is insufficient, repeat step 9) and 10).

5, (a)
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Water Pump/Generator Drive Belt Tension Inspection and Adjustment

1) Inspect belt for cracks, cuts, deformation, wear and cleanli-
ness. If it is necessary to replace belt, refer to “Water Pump/
Generator Drive Belt Removal and Installation” in this sec-
tion.

2) Check belt for tension. Belt is in proper tension when it
deflects the following specification under thumb pressure
(about 10 kg or 22 lb.).

Water pump / generator drive belt tension “a”
4.5 – 5.5 mm (0.18 – 0.22 in.) as deflection/10 kg (22 lbs)

3) If belt is too tight or too loose, adjust it to proper tension by
displacing generator position.

4) Tighten generator adjusting bolt (1) and pivot bolts (2) as
specified torque.

Tightening torque
Generator adjusting bolt (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)
Generator pivot bolt (b) : 50 N·m (5.0 kg-m, 36.0 lb-ft)

5) Connect negative cable at battery.

WARNING:
• Disconnect negative cable at battery before checking and adjusting belt tension.
• To help avoid danger of being burned, do not remove radiator cap while engine and radiator are still

hot. Scalding fluid and steam can be blown out under pressure if cap is taken off too soon.

NOTE:
When replacing belt with a new one, adjust belt tension
to 3 – 4 mm (0.12 – 0.16 in.).

“a”
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On-Vehicle Service

Cooling System Components

WARNING:
• Check to make sure that engine coolant temperature is cold before removing any part of cooling

system.
• Also be sure to disconnect negative cord from battery terminal before removing any part.

1. Radiator 14. Thermostat case water outlet pipe 27. Throttle body outlet hose

2. Reservoir 15. Thermostat case 28. Heater core inlet hose

3. Radiator cap 16. Thermostat 29. Heater core outlet hose

4. Drain plug 17. Thermostat cap 30. Radiator cooling fan assembly

5. Radiator outlet hose 18. Water bypass hose 31. To timing chain cover

6. Radiator inlet hose 19. Water inlet pipe No.1 32. To cylinder head 

7. Water outlet cap 20. Water inlet hose 33. To water pump

8. ECT sensor 21. Water inlet pipe No.2 34. To heater core

9. Gasket 22. Heater outlet hose No.2 35. To throttle body

10. Water outlet cap O-ring No.1 23. Heater union 36. Thermostat cap bolt

11. Water outlet cap O-ring No.2 24. Heater union gasket 37. Thermostat case bolt

12. Water outlet plug 25. Air ventilation bolt Tightening torque

13. O-ring 26. Throttle body inlet hose Do not reuse.

2

3

5

21

20

22

6 7

8        15 N.m (1.5 kg-m)

9

13

12

33

34

29

27

35

16
17

13

19

15

1826

1432

4

30

25        4.5 N.m (0.45 kg-m)

24

23

36        11 N.m (1.1 kg-m)

37        25 N.m (2.5 kg-m)

11

10

28

35

31

1
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Cooling System Draining
1) Remove radiator cap.

2) Drain coolant from radiator drain plug (1).
3) After draining coolant, be sure to tighten drain plug (1)

securely.

Cooling System Refill
Refer to step 7) to 22) of “Cooling System Flush and Refill” in this
section.

Cooling Water Pipes or Hoses

Removal
1) Drain coolant referring to “Cooling System Draining” in this

section.
2) To remove these pipes or hoses, loosen clamp on each

hose and pull hose end off.

Installation
Install removed parts in reverse order of removal procedure, not-
ing the following.

• Tighten each clamp securely.
• Refill cooling system referring to step 7) to 22) of “Cooling

System Flush and Refill” in this section.
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Thermostat Removal and Installation
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) Remove intake manifold referring to “Intake Manifold
Removal and Installation” in Section 6A1.

3) Remove generator referring to “Generator Dismounting and
Remounting” in Section 6H.

4) Disconnect water hose (1) and heater hose (2) from each
pipe.

5) Remove thermostat case (3) with thermostat cap (4) and
water inlet pipe (5).

6) Remove water inlet pipe (5) with thermostat cap (4) from
thermostat case.

7) Remove thermostat.

Installation
Reverse removal procedure for installation noting the following
points.

• When positioning thermostat (1) on thermostat case (2), be
sure to position it so that air bleed valve (3) comes at posi-
tion as shown in figure.

• Use new O-rings when installing.
• Adjust water pump belt tension referring to “Water Pump/

Generator Drive Belt Tension Inspection and Adjustment” in
this section.

• Adjust A/C compressor belt tension (if equipped) referring to
“Compressor Drive Belt Inspection and Adjustment” in Sec-
tion 1B.

• Refill cooling system referring to step 7) to 22) of “Cooling
System Flush and Refill” in this section.

• Verify that there is no coolant leakage at each connection.

Thermostat Inspection

• Make sure that air bleed valve (1) of thermostat is clean.
Should this valve be clogged, engine would tend to overheat.

• Check to make sure that valve seat (2) is free from foreign
matters which would prevent valve from seating tight.

• Check thermostat seal (3) for breakage, deterioration or any
other damage.
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• Check thermostatic movement of wax pellet as follows : 

a) Immerse thermostat (1) in water, and heat water gradually
as shown.

b) Check that valve starts to open at specific temperature.

Temperature at which valve begins to open
: 80 – 84°C (176 – 183°F)
Temperature at which valve become fully open
: 95 – 97°C (203°F)
Valve lift
: More than 8 mm at 95°C (203°F)

If valve starts to open at a temperature substantially below or
above specific temperature, thermostat unit should be replaced
with a new one. Such a unit, if reused, will bring about overcool-
ing or overheating tendency.

Radiator Removal and Installation
Removal

1) Disconnect negative cable at battery. 
2) Drain cooling system referring to “Cooling System Draining”

in this section.
3) Remove cooling fan assembly referring to “Radiator Cooling

Fan Removal and Installation” in this section.

4) Remove radiator outlet hose (1) from radiator (2).
5) Remove radiator (2) from vehicle.

Installation
Reverse removal procedures noting the followings.

• Refill cooling system referring to step 7) to 22) of “Cooling
System Flush and Refill” in this section.

• After installation, check each joint for leakage. 

2. Thermometer

3. Heater

2

1
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Radiator Inspection

Check radiator for leakage or damage. Straighten bent fins, if
any.

Radiator Cleaning
Clean frontal area of radiator cores.

Radiator Cooling Fan Relay Inspection
Refer to “Main relay, fuel pump relay and radiator fan relay
inspection” in Section 6E.

Radiator Cooling Fan Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in this

section.

3) Remove air cleaner suction pipe (1) and reservoir (2).
4) Disconnect cooling fan motor connector (3).
5) Remove radiator inlet hose (4) from radiator.

6) Remove radiator cooling fan motor (1) from radiator.

1

2

3 4

1
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Installation
Reverse removal procedure for installation noting the following.

• Refill cooling system referring to step 7) to 18) of “Cooling
System Flush and Refill” in this section.

• After installation, verify there is no coolant leakage at each
connection.

Radiator Cooling Fan Inspection

1) Check continuity between terminals. If there is no continuity,
replace radiator fan motor.

2) Connect battery to radiator fan motor coupler as shown in
figure, then check that the radiator fan motor operates
smoothly. If radiator fan motor does not operate smoothly,
replace motor.

Radiator cooling fan motor specified current at 12 V
10.0 A maximum

Water Pump/Generator Drive Belt Removal 
and Installation
Removal

1) Disconnect negative cable at battery.

2) If vehicle equipped with A/C, remove compressor drive belt
(4) before removing water pump belt (1).
Refer to “Compressor Drive Belt Replacement” in Section
1B.

3) Loosen drive belt adjusting bolt (2) and generator pivot bolt
(3).

4) Slacken belt by displacing generator and then remove it.

2

3

1

4
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Installation

1) Install belt (1) to water pump pulley (2), crankshaft pulley (3)
and generator pulley (4).

2) Adjust belt tension by referring to “Water Pump/Generator
Drive Belt Tension Inspection and Adjustment” in this sec-
tion.

3) If vehicle equipped with A/C, install compressor drive belt (5)
referring to “Compressor Drive Belt Inspection and Adjust-
ment” in Section 1B.

4) Connect negative cable at battery.

Water Pump Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in this

section.
3) Remove water pump/generator drive belt referring to Water

Pump/Generator Drive Belt Removal and Installation” in this
section.

4) Remove water pump assembly (1).

Installation

1) Apply sealant to mating surface of water pump (1) as shown
in figure.

“A” : Sealant 99000-31150

Sealant quantity (to mating surface of water pump)
Width “a” : 3 mm (0.12 in.)
Height “b” : 2 mm (0.08 in.)

2

1

3

4
5

“a”

1

“b”

“A”

“A”
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2) Install water pump assembly (1) to cylinder block and tighten
bolts and nut to specified torque.

Tightening torque
Water pump bolts and nut (a) : 22 N·m (2.2 kg-m, 16.0 lb-ft)

3) Install water pump pulley.
4) Install water pump/generator drive belt referring to “Water

Pump/Generator Drive Belt Removal and Installation” in this
Section.

5) Install A/C compressor belt (if equipped) referring to “Com-
pressor Drive Belt Inspection and Adjustment” in Section 1B.

6) Refill cooling system referring to step 7) to 22) of “Cooling
System Flush and Refill” in this section.

7) Connect negative cable at battery.
8) Check each part for leakage.

Water Pump Inspection

• Rotate water pump by hand to check for smooth operation.
If pump does not rotate smoothly or makes abnormal noise,
replace it.

Engine Coolant Temperature Sensor (ECT 
Sensor) Removal and Installation
Refer to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E1.

Engine Coolant Temperature Sensor (ECT 
Sensor) Inspection 
Refer to “Engine coolant temperature sensor (ECT sensor)
inspection” in Section 6E1.

CAUTION:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.
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Required Service Material

Tightening Torque Specification

Material
Recommended SUZUKI product

(Part Number)
Use

Ethylene glycol base 
coolant (Anti-freeze/
Anti-corrosion coolant)

—
Additive to engine cooling system for improving 
cooling efficiency and for protection against 
rusting.

Sealant
SUZUKI BOND NO. 1207C 
(99000-31150)

To apply to mating surface of water pump

Fastening part
Tightening torque

N•m kg-m lb-ft
ETC sensor 15 1.5 11.0
Air ventilation bolt 4.5 0.45 3.5
Thermostat cap bolts 11 1.1 8.0
Thermostat case bolts 25 2.5 18.0
Generator adjusting bolt 23 2.3 17.0
Generator pivot bolt 50 5.0 36.5
Water pump bolts and Nuts 22 2.2 16.0



6B-18 ENGINE COOLING



ENGINE FUEL 6C-1

6C

SECTION 6C

ENGINE FUEL

CONTENTS
General Description....................................... 6C-1
On-Vehicle Service......................................... 6C-2

Fuel System Components............................ 6C-2
Precautions .................................................. 6C-3
Fuel Lines Inspection ................................... 6C-4
Fuel Pipe Removal and Installation.............. 6C-4
Fuel Filler Cap Inspection ............................ 6C-5
Fuel Tank Inlet Valve Removal and 
Installation .................................................... 6C-6
Fuel Tank Inlet Valve Inspection .................. 6C-7

Fuel Tank Removal and Installation.............  6C-7
Fuel Tank Inspection..................................  6C-10
Fuel Tank Purging Procedure ....................  6C-10
Fuel Pump On-Vehicle Inspection .............  6C-11
Fuel Pump Assembly Removal and 
Installation..................................................  6C-11
Fuel Pump Inspection ................................  6C-12

Special Tool..................................................  6C-13
Tightening Torque Specification................  6C-13

 

General Description
The main components of the fuel system are fuel tank, fuel pump assembly (with fuel filter, fuel level gauge, fuel
pressure regulator and tank pressure control valve), fuel/vapor separator fuel feed line and fuel vapor line.
For the details of fuel flow and fuel vapor flow, refer to “General Description” in Section 6E1.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:
The engine of this vehicle requires the use of unleaded fuel only. Use of leaded and/or low lead fuel
can result in engine damage and reduce the effectiveness of the emission control system.
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On-Vehicle Service
Fuel System Components

14        1.5 N·m (0.15 kg-m)

13        23 N·m (2.3 kg-m)

17        8.5 N·m (0.85 kg-m)

15        11 N·m (1.1 kg-m)
16        1.8 N·m (0.18 kg-m)

5

28

3

10

11
6

7
1

9

4
10 10

12
[A]

[A]

[B]

[B]

2

[A] : VIEW: X 4. Fuel tank filler hose 10. Fuel/vapor separator 16. Fuel/vapor separator screw

[B] : VIEW: Y 5. Fuel filler cap 11. Tank cover 17. Fuel filler neck screw

“A” : DOT MARK ON HOSE 6. Fuel feed line 12. Fuel pump gasket Do not reuse.

1. Fuel tank 7. Fuel vapor line 13. Fuel tank bolt (4 pcs.) Tightening torque

2. Fuel pump assembly 8. Wire harness for fuel pump 14. Fuel filler hose clamp screw

3. Breather hose 9. Fuel tank inlet valve 15. Fuel pump bolt (6 pcs.)
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Precautions

WARNING:
Before attempting service of any type on fuel system, the
following should be always observed in order to reduce
the risk or fire and personal injury.
• Disconnect negative cable at battery.
• Do not smoke, and place no smoking signs near work

area.
• Be sure to have CO2 fire extinguisher handy.
• Be sure to perform work in a well-ventilated area and

away from any open flames (such as gas hot heater).
• Wear safety glasses.
• To relieve fuel vapor pressure in fuel tank, remove fuel

filler cap from fuel filler neck and then reinstall it.
• As fuel feed line is still under high fuel pressure even

after engine was stopped, loosening or disconnecting
fuel feed line directly may cause dangerous spout of
fuel to occur where loosened or disconnected.
Before loosening or disconnecting fuel feed line, make
sure to relieve fuel pressure “Fuel pressure relief pro-
cedure” in Section 6.

• A small amount of fuel may be released after the fuel
line is disconnected. In order to reduce the chance of
personal injury, cover the fitting to be disconnected
with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.

• Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose cor-
rectly referring to the figure.

[A] : With short pipe, fit hose as far as it reaches pipe joint as shown.

[B] : With the following type pipe, fit hose as far as its peripheral projection as shown.

[C] : With bent pipe, fit hose as far as its bent part as shown or till depth “b”.

[D] : With straight pipe, fit hose till depth “b”.

[E] : With red marked pipe, fit hose end reaches red mark on pipe.

[F] : For fuel tank filler hose, insert it to spool or welding-bead.

1. Pipe

2. Hose

3. Clamp

4. Ped mark

“a” : Clamp securely at a position 3 – 7 mm (0.12 – 0.27 in.) from hose end.

“b” : 20 – 30 mm (0.79 – 1.18 in.)

“c” : 0 – 5 mm (0 – 0.19 in.)

“d” : 5 – 12 mm (0.2 – 0.47 in)

“e” : 40 mm (1.57 in)
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Fuel Lines Inspection

Visually inspect fuel lines for evidence of fuel leakage, hose crack
and deterioration, or damage.
Make sure all clamps are secure.
Replace parts as needed.

Fuel Pipe Removal and Installation

Removal
1) Relieve fuel pressure in fuel feed line according to “Fuel

pressure relief procedure” in Section 6.
2) Disconnect negative cable at battery.

3) Disconnect fuel pipe joint and fuel hose from fuel pipe at the
front and rear of each fuel pipe.
For quick joint (2), disconnect it as follows :

a) Remove mud, dust and/or foreign material between pipe (1)
and joint by blowing compressed air.

b) Unlock joint lock by inserting special tool between pipe and
joint.

Special tool
(A) : 09919-47020

c) Disconnect joint (2) from pipe (1).

CAUTION:
Due to the fact that fuel feed line (1) is under high pres-
sure, use special care when servicing it.

1

WARNING:
A small amount of fuel may be released after disconnect-
ing fuel hose. In order to reduce the chance of personal
injury, cover hose and pipe to be disconnected with a
shop cloth.
Be sure to put that cloth in an approved container when
disconnection is completed.
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4) Mark the location of clamps (1) on fuel pipes (2), so that the
clamps can be reinstalled to where they were.

5) Remove pipes (2) with clamp (1) from vehicle.
6) Remove clamp (1) from pipes (2).

Installation
1) Install clamps to marked location on pipes. If clamp is

deformed or its claw is bent or broken, replace it with new
one.

2) Install pipes with pipe clamps to vehicle.
3) Connect fuel hoses and pipes to each pipe.

4) With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Filler Cap Inspection

Remove cap (1), and check gasket for even filler neck imprint,
and deterioration or any damage. If gasket (2) is in malcondition,
replace cap.

2

1

CAUTION:
When connecting joint, clean outside surfaces of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.

NOTE:
If cap requires replacement, only a cap with the same fea-
tures should be used. Failure to use correct cap can
result in critical malfunction of system.
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Fuel Tank Inlet Valve Removal and Installa-
tion

Removal
1) Remove fuel filler cap.

2) Insert hose of a hand operated pump into fuel filler hose (1)
and drain fuel in space “A” in the figure.

3) Hoist vehicle, and remove clamp (2) and fuel filler hose (1)
from fuel tank.

4) Remove fuel tank inlet valve (1) using flat head rod (2) or the
like.

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

CAUTION:
Do not force pump hose into fuel tank, or pump hose
may damage fuel tank inlet valve (2).

CAUTION:
Be careful not to damage fuel tank inlet valve (1) with flat
head rod (2) or the like.
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Installation

1) Install fuel tank inlet valve (1) to fuel tank.

2) Install fuel filler hose (1) to fuel tank and secure it with clamp
(2).
For proper installation, refer to “Fuel System Components” in
this section.

3) Lower vehicle and install fuel filler cap.

Fuel Tank Inlet Valve Inspection

Check fuel tank inlet valve (1) for the following.
• Damage
• Smooth opening and closing

If any damage or malfunction is found, replace.

Fuel Tank Removal and Installation
Removal

1) Relieve fuel pressure in fuel feed line according to “Fuel
pressure relief procedure” in Section 6.

2) Disconnect negative cable at battery.
3) Hoist vehicle.

WARNING:
• Before starting the following procedure, be sure to

observe “Precautions” in this section.
• A small amount of fuel may be released after the fuel

hose is disconnected. In order to reduce the chance of
personal injury, cover the hose and pipe to be discon-
nected with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.
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4) Disconnect fuel filler hose (1) and breather hose (2) from
filler neck (3).

5) Due to absence of fuel tank drain plug, drain fuel tank by
pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

6) Disconnect fuel pipe joint and fuel hoses from pipes.
For quick joint, disconnect it as follows :

a) Remove mud, dust and/or foreign material between pipe
and joint by blowing compressed air.

b) Unlock joint (1) lock by inserting special tool between pipe
(2) and joint (1).

Special tool
(A) : 09919-47020

c) Disconnect joint from pipe.

7) Support fuel tank (1) with jack (2) and remove its mounting
bolts.

CAUTION:
Never disconnect fuel filler hose (1) from fuel tank inlet. If
half or more of fuel is remaining to fuel tank, fuel over
flows in this case and come out.

CAUTION:
• Do not force pump hose into fuel tank, or pump hose

may damage fuel tank inlet valve.
• Never drain or store fuel in an open container due to

possibility of fire or explosion.



ENGINE FUEL 6C-9
8) Lower fuel tank a little as to disconnect wire harness at con-
nector (1), then remove fuel tank.

Installation

1) If parts have been removed from fuel tank, install them
before installing fuel tank to vehicle.

2) Raise fuel tank (1) with jack and connect connector of fuel
pump and gauge and clamp wire harness.

3) Install fuel tank (1) to vehicle.

Tightening torque
Fuel tank bolt (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

4) Connect fuel filler hose (1) and breather hose (2) to filler
neck (3) as shown in figure and clamp them securely.

Tightening torque
Fuel filler hose clamp (a) : 1.5 N·m (0.15 kg-m, 1.0 lb-ft)

CAUTION:
• When connecting joint, clean outside surfaces of pipe

where joint is to be inserted, push joint into pipe till
joint lock clicks and check to ensure that pipes are
connected securely, or fuel leak may occur.

• Never let the fuel hoses touch the ABS sensor harness
(if equipped).
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5) Connect fuel feed hose (1) and vapor hose (2) to each pipe
as shown in figure and clamp them securely.

6) Connect negative cable at battery.
With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Tank Inspection
After removing fuel tank, check hoses and pipes connected to
fuel tank for leaks, loose connections, deterioration or damage.
Also check fuel pump assembly gaskets for leaks, visually inspect
fuel tank for leaks and damage.
Replace any damaged or malconditioned parts.

Fuel Tank Purging Procedure

The following procedure are used for purging fuel tank.
1) After removing fuel tank, remove all hoses, pipes and fuel

pump assembly from fuel tank.
2) Drain all remaining fuel from tank.
3) Place fuel tank to flushing area.
4) Fill tank with warm water or tap water, and agitate vigorously

and drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.

WARNING:
This purging procedure will not remove all fuel vapor.
Do not attempt any repair on tank using heat of flame as
an explosion resulting in personal injury could occur.

CAUTION:
Never remain water in fuel tank after washing, or fuel
tank inside will get corrosion.
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Fuel Pump On-Vehicle Inspection
Refer to “Fuel Delivery System” and/or “Fuel pump with pressure
regulator on-vehicle inspection” in Section 6E1.

Fuel Pump Assembly Removal and Installa-
tion

Removal
1) Remove fuel tank from vehicle referring to “Fuel Tank

Removal and Installation” in this section.

2) Disconnect fuel breather hose (1), fuel vapor hose (2) and
pipes from fuel pump assembly (4).
When disconnecting joint of fuel feed line (3) from pipe,
unlock joint by inserting special tool between pipe and joint
lock first.

Special tool
(A) : 09919-47020

3) Remove fuel pump assembly (1) from fuel tank (2).

Installation

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

1

2

CAUTION:
When connecting joint, clean outside surface of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.
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1) Clean mating surfaces of fuel pump assembly (1) and fuel
tank.

2) Put plate (2) on fuel pump assembly (1) by matching the pro-
trusion of fuel pump assembly (3) to plate hole (4) as shown.

3) Install new gasket (2) and fuel pump assembly (1) with plate
(3) to fuel tank (4).

Tightening torque
Fuel pump assembly bolts (a) : 11 N·m (1.1 kg-m, 8.0 lb-ft)

4) Connect fuel breather hose (1), fuel vapor hose (2) and fuel
feed line (3) (pipe joint) to fuel pump assembly (4).

5) Install fuel tank (1) to vehicle referring to “Fuel Tank
Removal and Installation” in this section.

Fuel Pump Inspection
• Check fuel pump assembly for damage.

• Check fuel suction filter (1) for evidence of dirt and contami-
nation. 
If present, replace or clean and check for presence of dirt in
fuel tank.

• For electrical circuit, refer to “Table B-3 Fuel Pressure
Check” in Section 6.

• For inspection of fuel level gauge (2), refer to “Fuel Level
Sensor (Gauge Unit) Inspection” in Section 8C.

3

2

4
4 3

1

3

1 2

(a)

4
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Special Tool

Tightening Torque Specification

09919-47020
Quick joint remover

Fastening part
Tightening torque

N•m kg-m lb-ft
Fuel tank bolts 23 2.3 17.0
Fuel filler hose clamps 1.5 0.15 1.0
Fuel pump assembly bolts 11 1.1 8.0
Fuel filler neck bolts 8.5 0.85 6.5
Fuel/vapor separator screw 1.8 0.18 1.5
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SECTION 6E1

ENGINE AND EMISSION CONTROL SYSTEM

CONTENTS
General Description......................................6E1-3

Engine and Emission Control System 
Construction ................................................6E1-3
Air Intake System Description .....................6E1-6
Fuel Delivery System Description ...............6E1-7
Electronic Control System Description........6E1-8

On-Vehicle Service......................................6E1-15
Accelerator cable adjustment ................6E1-15
Idle speed/idle air control (IAC) duty 
inspection ..............................................6E1-15

Air Intake System ......................................6E1-17
Throttle body Components ....................6E1-17
Throttle body on-vehicle inspection.......6E1-17
Throttle body removal and 
installation .............................................6E1-17
Throttle body cleaning ...........................6E1-19
Idle air control (IAC) valve removal 
and installation ......................................6E1-19
Idle air control (IAC) valve 
inspection ..............................................6E1-19
Oil control valve removal and 
installation .............................................6E1-20
Oil control valve inspection....................6E1-20

Fuel Delivery System ................................6E1-21
Fuel pressure inspection .......................6E1-21
Fuel pump with pressure regulator 
on-vehicle inspection.............................6E1-22
Fuel pump with pressure regulator 
removal and installation.........................6E1-23
Fuel pump with pressure regulator 
inspection ..............................................6E1-23
Fuel injector on-vehicle inspection ........6E1-23

Fuel injector removal and 
installation ............................................. 6E1-24
Fuel injector inspection ......................... 6E1-25

Electronic Control System......................... 6E1-27
Engine control module (ECM) 
removal and installation ........................ 6E1-27
Manifold absolute pressure sensor 
(MAP sensor) inspection ....................... 6E1-28
Throttle position sensor (TP sensor) 
on-vehicle inspection............................. 6E1-28
Throttle position sensor (TP sensor) 
removal and installation ........................ 6E1-28
Engine coolant temperature sensor 
(ECT sensor) removal and 
installation ............................................. 6E1-29
Engine coolant temperature sensor 
(ECT sensor) inspection........................ 6E1-30
Heated oxygen sensor (HO2S-1 and 
HO2S-2) heater on-vehicle 
inspection.............................................. 6E1-30
Heated oxygen sensor (HO2S-1 and 
HO2S-2) removal and installation ......... 6E1-31
Camshaft position sensor (CMP 
sensor) inspection ................................. 6E1-31
Camshaft position sensor (CMP 
sensor) removal and installation ........... 6E1-32
Crankshaft position sensor (CKP 
sensor) inspection ................................. 6E1-32
Crankshaft position sensor (CKP 
sensor) removal and installation ........... 6E1-32
Fuel Level Sensor Removal and 
Installation............................................. 6E1-33

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in Section 10B in order to confirm whether you are performing service on or near
the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
under “On-Vehicle Service” in Section 10B before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Engine and Emission Control System Construction
The engine and emission control system is divided into 4 major sub-systems: air intake system, fuel delivery
system, electronic control system and emission control system.
Air intake system includes air cleaner, throttle body, IAC valve and intake manifold.
Fuel delivery system includes fuel pump, delivery pipe, etc. Electronic control system includes ECM, various
sensors and controlled devices.
Emission control system includes EGR, EVAP and PCV system.
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ENGINE AND EMISSION CONTROL SYSTEM FLOW DIAGRAM



ENGINE AND EMISSION CONTROL SYSTEM 6E1-5
ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM
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Air Intake System Description
The main components of the air intake system are air cleaner (1), air cleaner outlet hose (2), throttle body (3),
idle air control valve (4) and intake manifold (5).
The air (by the amount corresponding to the throttle valve (6) opening and engine speed) is filtered by the air
cleaner (1), passes through the throttle body (3), is distributed by the intake manifold (5) and finally drawn into
each combustion chamber.
When the idle air control valve (4) is opened according to the signal from ECM, the air (7) bypasses the throttle
valve (6) through bypass passage and is finally drawn into the intake manifold (5).

AIR INTAKE SYSTEM DIAGRAM

1. Air Cleaner 14. Knock sensor 27. Stop lamp

2. EVAP canister purge valve 15. ECT sensor 28. Stop lamp switch

3. MAF and IAT sensor 16. CMP sensor 29. ECM

4. TP sensor 17. CKP sensor 30. Barometric pressure sensor (if equipped)

5. IAC valve 18. Radiator fan 31. Battery

6. MAP sensor 19. Malfunction indicator lamp in combination meter 32. A/C compressor and condenser fan relay 
(if equipped)

7. EGR valve 20. Immobilizer indicator lamp in combination meter 33. A/C switch (if equipped)

8. EVAP canister 21. Ignition switch 34. A/C evaporator outlet air temp. sensor (if 
equipped)

9. Tank pressure control valve (built-in fuel pump) 22. Starter magnetic switch 35. Immobilizer control module (if equipped)

10. Fuel pump (with pressure regulator) 23. Heated Oxygen Sensor–2 (HO2S–2) 36. Main relay

11. Ignition coil assembly 24. DLC 37. VSS

12. Fuel injector 25. Electric load 38. Oil control valve

13. Heated Oxygen Sensor–1 (HO2S–1) 26. Fuel level sensor

5

4

2

1

6

3

7
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Fuel Delivery System Description
The fuel system consists of fuel tank (1), fuel pump (2) (with built-in fuel filter (3) and fuel pressure regulator (4)),
delivery pipe (5), injectors (6) and fuel feed line (7).
The fuel (8) in the fuel tank (1) is pumped up by the fuel pump (2), sent into delivery pipe (5) and injected by the
injectors (6).
As the fuel pump assembly is equipped with built-in fuel filter (3) and fuel pressure regulator (4), the fuel (8) is fil-
tered and its pressure is regulated before being sent to the delivery pipe (5).
The excess fuel from fuel pressure regulation process is returned back (9) into the fuel tank.
Also, fuel vapor generated in fuel tank is led through the fuel vapor line (10) into the EVAP canister (12).

FUEL DELIVERY SYSTEM DIAGRAM

FUEL PUMP

An in-tank type electric pump has been adopted for the fuel pump
(1). Incorporated in the pump assembly are;

• Tank pressure control valve (2) which keeps the pressure in
the fuel tank constant, and prevents the fuel from spouting
and tank itself from being deformed.

• Relief valve (3) which prevents the pressure in tank from ris-
ing excessively.

• Fuel cut valve (4) which closes as the float rises so that the
fuel will not enter the canister when the fuel level in the tank
rises high depending on the fuel level in the tank and the
vehicle tilt angle.

Also, a fuel filter (5) and a fuel pressure regulator (6) are included
and a fuel level gauge (7) is attached.
Addition of the fuel pressure regulator (6) to the fuel pump makes
it possible to maintain the fuel pressure at constant level and
ECM controls compensation for variation in the intake manifold
pressure.

11. Intake manifold 13. Fuel vapor separator
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Electronic Control System Description
The electronic control system consists of 1) various sensors which detect the state of engine and driving condi-
tions, 2) ECM which controls various devices according to the signals from the sensors and 3) various controlled
devices.
Functionally, it is divided into nine sub systems:

• Fuel injection control system
• Idle speed control system
• Fuel pump control system
• A/C control system (if equipped)
• Radiator fan control system
• EGR system
• Evaporative emission control system
• Oxygen sensor heater control system
• Ignition control system
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ELECTRONIC CONTROL SYSTEM COMPONENT LOCATION

INFORMATION SENSORS CONTROL DEVICES OTHERS
1. MAF and IAT sensor a: Fuel injector A: ECM

2. TP sensor b: EVAP canister purge valve B: Combination meter

3. Stop lamp switch c: Fuel pump relay C: EVAP canister

4. ECT sensor d: EGR valve D: A/C evaporator outlet air temp. sensor (if equipped)

5. Heated oxygen sensor–1 e: Malfunction indicator lamp E: Data link connector

5-1. Heated oxygen sensor–2 f: A/C condenser fan relay No.1 (if equipped) F: A/C compressor relay (if equipped)

6. VSS g: A/C condenser fan relay No.2 (if equipped)

7. Battery h: Radiator fan relay

8. CMP sensor i: Fuel cost meter

9. MAP sensor j: IAC valve

10. CKP sensor k: Ignition coil assembly (with ignitor)

11. Fuel level sensor l: Main relay

12. Knock sensor m: Oil control valve

n: Immobilizer indicator lamp

m

10

12

k

5

8
4 6

7

g

F

d
j

a

9
b

1

2

C

l

h

f

c

D*

i

n

3*

e
B*

E*

11

A*

5-1

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle, parts with (*) are
installed at the opposite side.
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ENGINE AND EMISSION CONTROL INPUT/OUTPUT TABLE

INPUT

OUTPUT

ELECTRIC CONTROL DEVICE

FUEL LEVEL SENSOR For detecting fuel level

BAROMETRIC PRESSURE SENSOR

STOP LAMP SWITCH

START SWITCH

IGNITION SWITCH

LIGHTING SWITCH

BLOWER SWITCH

A/C SWITCH

A/C EVAP OUTLET AIR TEMP. SENSOR

VSS

HEATED OXYGEN SENSOR-1

HEATED OXYGEN SENSOR-2

IAT SENSOR 

MAF SENSOR 

For detecting deterioration of three way
catalytic converter

ECT SENSOR

TP SENSOR

MAP SENSOR

CMP SENSOR

CKP SENSOR

KNOCK SENSOR
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ECM INPUT/OUTPUT CIRCUIT DIAGRAM
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1. CKP sensor 21. A/C switch 41. Stop lamp switch

2. CMP sensor 22. A/C pressure switch 42. Stop lamp

3. VSS 23. Immobilizer control module 43. Lighting switch

4. MAP sensor 24. Data link connector 44. Position lamp

5. Knock sensor 25. Injector No.1 45. Ignition switch

6. TP sensor 26. Injector No.2 46. Main relay

7. ECT sensor 27. Injector No.3 47. Immobilizer indicator lamp

8. Heated oxygen sensor–2 28. Injector No.4 48. Starting motor

9. Heated oxygen sensor–1 29. IAC valve 49. Shield wire

10. A/C evaporator outlet air temp. sensor 30. EVAP canister purge valve 50. Main fuse

11. Battery 31. Fuel pump relay 51. Barometric pressure sensor

12. Combination meter 32. Fuel pump 52. Oil control valve

13. A/C condenser fan relay No.1 33. Radiator fan relay 53. Engine ground

14. A/C condenser fan relay No.2 34. Radiator fan motor 54. Body ground

15. A/C condenser fan motor 35. EGR valve 55. Shield ground

16. ABS control module 36. Malfunction indicator lamp 56. EPS control module

17. A/C compressor relay 37. “IG” fuse 57. Fuel cost meter in multi information display

18. Heater fan motor 38. MAF and IAT sensor 58. Fuel level sensor

19. Heater fan switch 39. Ignition coil assembly (for No.1 and No.4 spark plugs)

20. A/C compressor clutch 40. Ignition coil assembly (for No.2 and No.3 spark plugs)
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ECM TERMINAL ARRANGEMENT TABLE

CON-
NECTOR

TERMI-
NAL WIRE COLOR CIRCUIT CON-

NECTOR
TERMI-

NAL WIRE COLOR CIRCUIT

C64

1 BLK/ORN Ground for ECM

C63

21 – –

2 BLK Ground for ECM 22 – –

3 RED/BLU Heater output of heated oxygen sensor–2 23 – –

4 BLK/WHT Heater output of heated oxygen sensor–1 24 – –

5 GRN/YEL A/C condenser fan motor relay No.2 output 
(if equipped)

25 – –

26 – –

6 PNK Fuel cost output 27 – –

7 – – 28 ORN Ground for sensors

8 RED/YEL IAC valve output (stepper motor coil 3) 29 – –

9 RED/BLU IAC valve output (stepper motor coil 2) 30 PNK CKP sensor signal

10 RED/WHT IAC valve output (stepper motor coil 1) 31 GRN/YEL Ground of ECM for shield wire

11 PNK/BLK A/C compressor relay output (if equipped) 32 – –

12 PNK A/C condenser fan motor relay No.1 output 
(if equipped)

33 BRN Oxygen signal of heated oxygen sensor–2

34 GRY/BLU Throttle position (TP) sensor signal

13 BLU/BLK EVAP canister purge valve output 35 BLK/YEL Starting motor signal

14 GRN Fuel pump relay output

15 BRN/WHT Main power supply relay output

G91

1 PPL/WHT MIL (Malfunction indicator lamp) output

16 WHT/RED EGR valve (stepper motor coil 3) output
2 LT GRN/BLK Immobilizer indicator lamp output (if 

equipped)17 GRN/RED EGR valve (stepper motor coil 1) output

18 – – 3 – –

19 – – 4 BRN Radiator fan motor relay output

20 – – 5 BLK/RED Main power supply

21 – – 6 BLK/RED Main power supply

22 – – 7 – –

23 – – 8 – –

24 – – 9 GRN/WHT Electric load signal for stop lamp

25 – –
10 YEL Serial communication line of data link con-

nector 5 V26 – –

27 – –
11 BLU Serial communication line of data link con-

nector 12 V28 RED/BLK IAC valve output (stepper motor coil 4)

29 – –
12 BRN Engine revolution signal output for tachom-

eter30 – –

31 GRN/WHT Ignition coil No.2 and No.3 output 13 YEL Electric load signal for heater blower motor

32 GRN/YEL Ignition coil No.1 and No.4 output 14 YEL/RED Fuel level sensor signal

33 BRN/YEL EGR valve (stepper motor coil 4) output
15 WHT/BLK A/C evaporator outlet air temp. sensor sig-

nal (if equipped)34 GRN/ORN EGR valve (stepper motor coil 2) output

16 WHT/RED Power source for ECM internal memory

C63

1 BLK/ORN Ground for ECM 17 – –

2 BLU Oil control valve output 18 – –

3 – – 19 – –

4 BLU/ORN Fuel injector No.4 output 20 – –

5 BLU/RED Fuel injector No.3 output 21 – –

6 BLU/WHT Fuel injector No.2 output 22 – –

7 BLU/YEL Fuel injector No.1 output 23 – –

8 GRY/RED Output of 5V power source for throttle posi-
tion (TP) sensor

24 – –

25 – –

9 RED Knock sensor signal 26 – –

10 RED/YEL Reference signal for CMP sensor 27 – –

11 WHT Oxygen signal of heated oxygen sensor–1 28 BLK/WHT Ignition switch signal

12 – – 29 – –

13 – – 30 YEL/GRN A/C request signal (if equipped)

14 PNK/BLK Mass air flow (MAF) sensor signal 31 PPL Vehicle speed sensor signal for speedom-
eter

15 RED/WHT Manifold absolute pressure (MAP) sensor 
signal 32 GRY ECT sensor signal for combination meter

16 LT GRN Engine coolant temp. (ECT) sensor signal 33 RED/YEL Electric load signal for clearance lamp

17 LT GRN/BLK Intake air temperature (IAT) sensor signal 34 – –

18 – –
35 ORN Ground for A/C evaporator outlet air temp. 

sensor (if equipped)19 YEL Vehicle speed sensor signal

20 – –
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[A]: Terminal arrangement of ECM coupler (viewed from harness side)

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

[A]

NOTE:
For abbreviation of wire color, refer to “Abbreviations and Symbols May be Used in This Manual” in
Section 0A.
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On-Vehicle Service
Accelerator cable adjustment

With accelerator pedal depressed fully (1), check clearance
between throttle lever (2) and lever stopper (3) of throttle body.
If measured value is out of specification, adjust it to specification 
with cable adjusting nut (4).

Accelerator cable adjustment clearance (with pedal 
depressed fully)
“a”: 0.5 – 2.0 mm (0.02 – 0.07 in.) 

Idle speed/idle air control (IAC) duty inspection
Before idle speed/IAC duty check, make sure of the following.

• Lead wires and hoses of Electronic Fuel Injection and engine
emission control systems are connected securely.

• Accelerator cable has some play, that is, it is not tight.
• Valve lash is checked according to maintenance schedule.
• Ignition timing is within specification.
• All accessories (wipers, heater, lights, A/C, etc.) are out of

service.
• Air cleaner has been properly installed and is in good condi-

tion.
• No abnormal air inhaling from air intake system.

After above items are all confirmed, check idle speed and IAC
duty as follows.

3

2

1
4

“a”�

NOTE:
Before starting engine, place transmission gear shift
lever in “Neutral” (shift selector lever to “P” range for A/T
vehicle), and set parking brake and block drive wheels.
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1) Connect scan tool (1) to DLC with ignition switch OFF.

2) Warm up engine to normal operating temperature.
3) Check engine idle speed and “IAC duty” by using “Data List”

mode on scan tool to check “IAC duty”.
4) If duty and/or idle speed is out of specifications, inspect idle

air control system referring to “Table B-4 Idle Air Control
System Check” in Section 6.

Engine idle speed and IAC duty

5) Check that specified engine idle speed is obtained with A/C
ON if vehicle is equipped with A/C. 
If not, check A/C request signal circuit and idle air control
system.

1

A/C OFF A/C ON
700 ± 50 r/min (rpm)

10 – 55 %
850 ± 50 r/min (rpm)
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Air Intake System
Throttle body Components

Throttle body on-vehicle inspection

• Check that throttle valve lever (1) moves smoothly.

Throttle body removal and installation
REMOVAL

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B.

3) Disconnect accelerator cable (1) from throttle body.
4) Detach EVAP canister and purge valve chamber, and

remove air cleaner outlet hose.

1. Throttle body 4. Gasket 7. TP sensor screws

2. Throttle body gasket 5. Idle air control valve Tightening torque

3. TP sensor 6. IAC valve screws Do not reuse.

2.5 N·m (0.25 kg-m)

4

7

3.5 N·m (0.35 kg-m)6

2

5

3

1

1

1
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5) Disconnect connectors from TP sensor (1) and IAC valve
(2).

6) Disconnect engine coolant hoses (3) and breather hose (4)
from throttle body.

7) Remove throttle body from intake manifold.

8) Remove TP sensor and IAC valve from throttle body.

INSTALLATION
1) Install IAC valve to throttle body referring to “INSTALLA-

TION” under “Idle air control (IAC) valve removal and instal-
lation” in this section.

2) Install TP sensor to throttle body referring to “INSTALLA-
TION” under “Throttle position sensor (TP sensor) removal
and installation” in this section.

3) Clean mating surfaces and install new throttle body gasket
(1) to intake manifold.

4) Install throttle body (1) to intake manifold.
5) Connect connectors to TP sensor (2) and IAC valve (3)

securely.
6) Connect engine coolant hoses (4) and breather hose (5).
7) Connect accelerator cable and adjust cable play to specifica-

tion.
8) Install air cleaner outlet hose, purge valve chamber and

EVAP canister.
9) Refill coolant referring to “Cooling System Refill” in Section

6B.
10) Connect negative cable at battery.

2

4 1

3

NOTE:
While disassembling and assembling throttle body, use
special care not to deform levers on throttle valve shaft
or cause damage to any other parts.

1

3

5 2

4

1
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Throttle body cleaning

Clean throttle body bore (1) and idle air passage (2) by blowing
compressed air.

Idle air control (IAC) valve removal and installation
REMOVAL

1) Detach EVAP canister.
2) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B.
3) Disconnect coolant hoses from IAC valve.
4) Remove IAC valve from throttle body.

INSTALLATION

1) Install new gasket (2) to throttle body (1).
2) Install IAC valve (3) to throttle body (1). 

Tighten IAC valve screws to specified torque.

Tightening torque
IAC valve screw (a): 3.5 N·m (0.35 kg-m, 2.5 lb-ft)

3) Connect coolant hoses to IAC valve.
4) Refill coolant referring to “Cooling System Refill” in Section

6B.
5) Install EVAP canister.

Idle air control (IAC) valve inspection
Refer to “Idle air control (IAC) valve check” under “DTC P0506
Idle Air Control System RPM Lower than Expected DTC P0507
Idle Air Control System RRM Higher than Expected”  in Section 6.

NOTE:
TP sensor, idle air control valve or other components
containing rubber must not be placed in a solvent or
cleaner bath. A chemical reaction will cause these parts
to swell, harden or get distorted.

2

1

1 2

(a)

3
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Oil control valve removal and installation
REMOVAL

Remove oil gallery pipe No.1 (1) and oil control valve (2) from tim-
ing chain cover (3).

INSTALLATION
1) Install new O-ring (4) to oil control valve.
2) Install oil control valve to timing chain cover. 

Tighten nuts to specification.

Tightening torque
Oil control valve mounting nuts 
(a): 11 N·m (1.1 kg-m, 8.0 lb-ft)

3) Install oil gallery pipe No.1 with new copper washers (5) to
timing chain cover. 
Tighten bolts to specification.

Tightening torque
Oil gallery pipe No.1 bolts 
(b): 30 N·m (3.0 kg-m, 21.5 lb-ft)

Oil control valve inspection

1) Inspect strainer (1) and mating surface (2) of oil control valve
for clog or damage. Clean oil control valve if clog or foreign
matter is present on strainer or mating surface of oil control
valve. 
Replace oil control valve if its mating surface is damaged.

2) Check resistance between terminals of oil control valve.

Resistance: 6.7 – 7.7 Ω (at 20°C (68°F))

1

5
(b)

3

(a)

2

4

5

1

2
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Fuel Delivery System
Fuel pressure inspection

1) Relieve fuel pressure in fuel feed line referring to “Fuel pres-
sure relief procedure” in Section 6.

2) Disconnect fuel feed hose from fuel delivery pipe.

3) Connect special tools and hose between fuel delivery pipe
and fuel feed hose (1) as shown in figure, and clamp hoses
securely to ensure no leaks occur during checking.

Special tool
(A): 09912-58442
(B): 09912-58432
(C): 09912-58490

4) Check that battery voltage is above 11 V.

5) Turn ignition switch ON to operate fuel pump and after 2 sec-
onds turn it OFF. Repeat this 3 or 4 times and then check
fuel pressure.

Fuel pressure specification

6) Start engine and warm it up to normal operating tempera-
ture.

7) Measure fuel pressure at idling.
If measured pressure does not satisfy specification, refer to
“Table B-3 Fuel Pressure Check” in Section 6 and check
each possibly defective part. Replace if found defective.

WARNING:
Be sure to perform work in a well-ventilated area and
away from any open flames, or there is a risk of a fire
breaking out.

CAUTION:
A small amount of fuel may be released when fuel hose is
disconnected. Place container under the joint with a
shop cloth so that released fuel is caught in container or
absorbed in cloth. Place that cloth in an approved con-
tainer.

1
(C)

(B)

(A)

CONDITION FUEL PRESSURE
With fuel pump operating and 
engine stopped

270 – 310 kPa 
(2.7 – 3.1 kg/cm2, 
38.4 – 44.0 psi)At specified idle speed

With 1 min. after engine (fuel 
pump) stop (Pressure 
reduces as time passes)

over 250 kPa 
(2.5 kg/cm2, 35.6 psi)
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8) After checking fuel pressure, remove fuel pressure gauge.

9) Remove special tools from fuel delivery pipe and fuel feed
hose.

10) Connect fuel feed hose to fuel delivery pipe and clamp it
securely.

11) With engine “OFF” and ignition switch “ON”, check for fuel
leaks.

Fuel pump with pressure regulator on-vehicle inspec-
tion

1) Remove filler cap and turn ON ignition switch. Then fuel
pump operating sound should be heard from fuel filler for
about 2 seconds and stop. Be sure to reinstall fuel filler cap
after checking.
If above check result is not satisfactory, advance to “Table
B-2 Fuel Pump and Its Circuit Check” in Section 6.

2) Turn OFF ignition switch and leave over 10 minutes as it is.
3) Fuel pressure should be felt at fuel feed hose (1) for about 2

seconds after ignition switch ON.
If fuel pressure is not felt, advance to “Table B-3 Fuel Pres-
sure Check” in Section 6.

CAUTION:
As fuel feed line is still under high fuel pressure, make
sure to release fuel pressure according to following pro-
cedures.
• Place fuel container under joint.
• Cover joint with rag and loosen joint nut slowly to

release fuel pressure gradually.

CAUTION:
When fuel filler cap is removed in any procedure, work
must be done in a well-ventilated area, keep away from
any open flames and without smoking.

NOTE:
The fuel pressure regulator is the one body with the fuel
pump assembly so individual inspection of it is impossi-
ble.

1. Fuel filler

2. Ignition switch

1
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Fuel pump with pressure regulator removal and 
installation
REMOVAL
Remove fuel tank from body according to procedure described in
“Fuel Tank Removal and Installation” of Section 6C and remove
fuel pump from fuel tank.

INSTALLATION
1) Install fuel pump to its bracket.
2) Install fuel pump to fuel tank and then install fuel tank to

body according to procedure described in “Fuel Tank
Removal and Installation” of Section 6C.

Fuel pump with pressure regulator inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fuel tank.

Fuel injector on-vehicle inspection

1) Using sound scope (1) or such, check operating sound of
injector (2) when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector cir-
cuit (wire or connector) or injector (2).

2) Disconnect connector (1) from injector, connect ohmmeter
between terminals of injector and check resistance.
If resistance is out of specification, replace.

Resistance of fuel injector 
11.3 – 13.8 Ω at 20°C (68°F)

3) Connect connector (1) to injector securely.
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Fuel injector removal and installation
REMOVAL

1) Relieve fuel pressure according to procedure described in
“Fuel pressure relief procedure” of Section 6.

2) Disconnect battery negative cable at battery.
3) Disconnect MAF and IAT sensor connector, and detach

EVAP canister purge valve.
4) Remove air cleaner assembly with air intake pipe.
5) Disconnect fuel injector couplers.

6) Disconnect fuel feed hose from fuel delivery pipe (1).
7) Remove fuel delivery pipe bolts (2).
8) Remove fuel injector(s) (3).

CAUTION:
A small amount of fuel may come out after removal of
fuel injectors, cover them with shop cloth.

2

1

3

3
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INSTALLATION

For installation, reverse removal procedure and note following
precautions.

• Replace injector O-ring (1) with new one using care not to
damage it.

• Check if cushion (2) is scored or damaged. If it is, replace
with new one.

• Apply thin coat of fuel to O-rings (1) and then install injectors
(3) into delivery pipe (4) and cylinder head.
Make sure that injectors (3) rotate smoothly (6). If not, proba-
ble cause is incorrect installation of O-ring (1). Replace O-
ring (1) with new one.

• Tighten delivery pipe bolts (5) and make sure that injectors
(3) rotate smoothly (6).

Tightening torque
Delivery pipe bolts (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• After installation, with engine “OFF” and ignition switch “ON”,
check for fuel leaks around fuel line connection.

Fuel injector inspection

5, (a)

4

1

3
2

WARNING:
As fuel is injected in this inspection, perform in a well
ventilated area and away from open flames.
Use special care to prevent sparking when connecting
and disconnecting test lead to and from battery.
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1) Install injector to special tool (injector checking tool).

Special tool
(A): 09912-58421
(B): 09912-57610

2) Connect special tools (hose and attachment) to fuel feed
pipe (1) of vehicle.

3) Connect special tool (test lead) to injector.

Special tool
(C): 09930-88530

4) Install suitable vinyl tube onto injector nozzle to prevent fuel
from splashing out when injecting.

5) Put graduated cylinder under injector.

6) Operate fuel pump and apply fuel pressure to injector as fol-
lows:

a) When using scan tool:
i) Connect scan tool (1) to DLC with ignition switch OFF.
ii) Turn ignition switch ON, clear DTC and select “MISC

TEST” mode on scan tool.
iii) Turn fuel pump ON by using scan tool.

b) Without using scan tool:
i) Remove fuel pump relay from connector.
ii) Connect two terminals of relay connector using service

wire (2) as shown in figure.

iii) Turn ignition switch ON.

CAUTION:
Check to make sure that connection is made between
correct terminals. Wrong connection can cause damage
to ECM, wire harness, etc.

[A]: When using Suzuki Scan Tool

[B]: When not using Suzuki Scan Tool

1

2

[A]

[B]
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7) Apply battery voltage (3) to injector (2) for 15 seconds and
measure injected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume
43 – 47 cc/15 sec. (1.45/1.51 – 1.58/ 1.65 US/Imp. oz/15 
sec.)

8) Check fuel leakage from injector nozzle. Do not operate
injector for this check (but fuel pump should be at work).
If fuel leaks (1) more than following specifications, replace.

Fuel leakage
Less than 1 drop/min.

Electronic Control System
Engine control module (ECM) removal and installa-
tion

REMOVAL
1) Disconnect battery negative cable at battery.
2) Disable air bag system, referring to “Disabling air bag sys-

tem” in Section 10B if equipped.

3) Disconnect ECM connectors (1).
4) Remove ECM (2) by removing nuts.

INSTALLATION
Reverse removal procedure noting the following:

• Connect connectors to ECM securely.

4. Keep as far apart as possible

CAUTION:
As ECM consists of precision parts, be careful not to
expose it to excessive shock.

1

2

2



6E1-28 ENGINE AND EMISSION CONTROL SYSTEM
Manifold absolute pressure sensor (MAP sensor) 
inspection
Check MAP sensor referring to “MAP Sensor Individual Check”
under “DTC P0108 Manifold Absolute Pressure High Input” in
Section 6. If malfunction is found, replace.

Throttle position sensor (TP sensor) on-vehicle 
inspection

1) Disconnect negative cable at battery.
2) Detach EVAP canister and purge valve chamber, and

remove air cleaner outlet hose.
3) Disconnect TP sensor connector.

4) Using ohmmeter, check resistance between terminals under
each condition given in table below.
If check result is not satisfactory, replace TP sensor.

TP sensor resistance

5) Connect TP sensor connector securely.
6) Connect negative cable to battery.

Throttle position sensor (TP sensor) removal and 
installation
REMOVAL

1) Disconnect battery negative cable at battery.
2) Detach EVAP canister and purge valve chamber, and

remove air cleaner outlet hose.
3) Disconnect TP sensor connector and remove TP sensor

from throttle body.

TERMINALS RESISTANCE
Between 1 and 

3 terminals
4.0 – 6.0 kΩ

Between 2 and 
3 terminals

20 Ω – 6.0 kΩ, varying according to throt-
tle valve opening.

NOTE:
There should be more than 2 kΩ resistance difference
between when throttle valve is at idle position and when
it is fully open.

1. Reference voltage terminal

2. Output voltage terminal

3. Ground terminal
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INSTALLATION

1) Install TP sensor (1) to throttle body.
Fit TP sensor to throttle body in such way that its holes (3)
are a little away from TP sensor screw holes (2) as shown in
figure and turn TP sensor clockwise so that those holes
align.

Tightening torque
TP sensor screw (a): 2.5 N·m (0.25 kg-m, 1.8 lb-ft)

2) Connect connector to TP sensor securely.
3) Connect battery negative cable to battery.

Engine coolant temperature sensor (ECT sensor) 
removal and installation
REMOVAL

1) Disconnect battery negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B.

3) Remove air intake pipe.
4) Disconnect connector from ECT sensor.

5) Remove ECT sensor (1) from thermostat case.

INSTALLATION
Reverse removal procedure noting the following:

• Clean mating surfaces of ECT sensor (1) and thermostat
case.

• Check O-ring for damage and replace if necessary.
• Tighten ECT sensor (1) to specified torque.

Tightening torque
ECT sensor (a): 15 N·m (1.5 kg-m, 11.5 lb-ft)

• Connect connector to ECT sensor (1) securely.
• Refill coolant referring to “Cooling System Refill” in Section

6B.

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

1

1, (a)
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Engine coolant temperature sensor (ECT sensor) 
inspection

Immerse temperature sensing part of ECT sensor (1) in water (or
ice) and measure resistance between terminal “A” and “B” while
heating water gradually.
If measured resistance does not show such characteristic as
shown in the graph, replace ECT sensor (1).

Heated oxygen sensor (HO2S-1 and HO2S-2) heater 
on-vehicle inspection

1) Disconnect sensor connector.

2) Using ohmmeter, measure resistance between terminals
“VB” and “GND” of sensor connector.
If found faulty, replace oxygen sensor.

Resistance of oxygen sensor heater
HO2S–1: 5.0 – 6.4 Ω at 20°C (68°F)
HO2S–2: 11.7 – 14.3 Ω at 20°C (68°F)

3) Connect sensor connector securely.

NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.

1. Viewed from terminal side
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Heated oxygen sensor (HO2S-1 and HO2S-2) removal 
and installation
REMOVAL

1) Disconnect negative cable at battery.
2) For HO2S–1, disconnect connector of heated oxygen sensor

and release its wire harness from clamps.
a) For vehicle not equipped with A/C, remove front bumper

and engine front cover.
b) For vehicle equipped with A/C, remove exhaust manifold

referring to “Exhaust Manifold Removal and Installation” in
Section 6A1.

3) For HO2S–2, disconnect connector of heated oxygen sensor
and release its wire harness from clamp and hoist vehicle.

4) Remove heated oxygen sensor (1) from exhaust manifold or
exhaust pipe.

INSTALLATION
Reverse removal procedure noting the following.

• Tighten heated oxygen sensor (1) to specified torque.

Tightening torque
Heated oxygen sensor (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)

• For equipped with A/C, install exhaust manifold referring to
“Exhaust Manifold Removal and Installation” in Section 6A1.

• Connect connector of heated oxygen sensor (1) and clamp
wire harness securely.

• After installing heated oxygen sensor (1), start engine and
check that no exhaust gas leakage exists.

Camshaft position sensor (CMP sensor) inspection
Check camshaft position sensor referring to “DTC P0340 Cam-
shaft Position Sensor Circuit” in Section 6. If malfunction is found,
replace.

WARNING:
To avoid danger of being burned, do not touch exhaust
system when system is hot. Oxygen sensor removal
should be performed when system is cool.

[A]: HO2S–1

[B]: HO2S–2

[A]

[B]

1, (a)

1, (a)
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Camshaft position sensor (CMP sensor) removal 
and installation
REMOVAL

1) Disconnect negative cable at battery.
2) Disconnect connector from camshaft position sensor.
3) Remove camshaft position sensor from cylinder head.

INSTALLATION

1) Check that O-ring is free from damage.
2) Check that camshaft position sensor and signal rotor teeth

are free from any metal particles and damage.

3) Install camshaft position sensor to cylinder head.

Tightening torque
Camshaft position sensor bolt 
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) Connect connector to it securely.
5) Connect negative cable to battery.

Crankshaft position sensor (CKP sensor) inspection
Check crankshaft position sensor referring to Steps 2 and 7 of
“DTC P0335 Crankshaft Position (CKP) Sensor Circuit” in Section
6. If malfunction is found, replace.

Crankshaft position sensor (CKP sensor) removal 
and installation
REMOVAL

1) Disconnect negative cable at battery.

2) Remove generator drive belt, loosen pivot bolt (2) and move
generator rearward.

3) Disconnect connector from crankshaft position sensor.
4) Remove crankshaft position sensor (1) from cylinder block.

(a)
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INSTALLATION

1) Check to make sure that crankshaft position sensor and pul-
ley teeth are free from any metal particles and damage.

2) Install crankshaft position sensor to cylinder block.
3) Connect connector to it securely.
4) Adjust generator belt tension, refer to “Water Pump/Genera-

tor Drive Belt Tension Inspection and Adjustment” in Section
6B.

5) Connect negative cable to battery.

Fuel Level Sensor Removal and Installation
Refer to “Fuel Pump Assembly Removal and Installation” in Sec-
tion 6C.

Fuel Level Sensor Inspection
Refer to “Fuel Level Sensor (Gauge Unit) Inspection” in Section
8.

Vehicle speed sensor (VSS) inspection
Check vehicle speed sensor referring to “DTC P0500 Vehicle
Speed Sensor (VSS) Malfunction” in Section 6. If malfunction is
found, replace.

Vehicle speed sensor (VSS) removal and installation
Refer to “Vehicle Speed Sensor (VSS) Removal and Installation”
in Section 7A.

Knock sensor inspection
Check knock sensor referring to “DTC P0327 Knock Sensor Cir-
cuit Low DTC P0328 Knock Sensor Circuit High” in Section 6. If
malfunction is found, replace.
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Knock sensor removal and installation
REMOVAL

1) Disconnect negative cable from battery.
2) Hoist vehicle.

3) Disconnect knock sensor connector (1).
4) Remove knock sensor (2) from cylinder block.

INSTALLATION
Reverse removal procedure for installation.

Tightening torque
Knock sensor (a): 22 N·m (2.2 kg-m, 16.0 lb-ft)

Main relay, fuel pump relay and radiator fan relay 
inspection

1) Disconnect negative cable at battery.

2) Remove main relay (1), fuel pump relay (2) and radiator fan
relay (3) from relay/fuse box.

3) Check that there is no continuity between terminal “C” and
“D”. If there is continuity, replace relay.

4) Connect battery positive (+) terminal to terminal “B” of relay.
Connect battery negative (–) terminal “A” of relay.
Check continuity between terminal “C” and “D”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

1

2, (a)

3

1 2

“D”

“B”

“A” “C”
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Fuel cut operation inspection

1) Warm up engine to normal operating temperature.

2) While listening to sound of injector (1) by using sound scope
(2) or such, increase engine speed to higher than 3,000 r/
min.

3) Check to make sure that sound to indicate operation of injec-
tor stops when throttle valve is closed instantly and it is
heard again when engine speed is reduced to less than
about 2,000 r/min.

Radiator fan control system inspection
SYSTEM INSPECTION

Check system for operation referring to “Table B-7 Radiator Fan
Control System Check” in Section 6.
If radiator fan fails to operate properly, check relay, radiator fan
and electrical circuit.

Mass air flow (MAF) and intake air temperature (IAT) 
sensor on-vehicle inspection

1) Remove ECM referring to “Engine control module (ECM)
removal and installation” in this section.

2) Connect couplers to ECM.
3) Disconnect MAF and IAT sensor connector.

NOTE:
Before inspection, check to make sure that gear shift
lever is in neutral position (with A/T model, selector lever
in “P” range), A/C is OFF and that parking brake lever is
pulled all the way up.

WARNING:
Keep hands, tools, and clothing away from engine cool-
ing fan to help prevent personal injury. This fan is elec-
tric and can come on whether or not the engine is
running. The fan can start automatically in response to
the ECT sensor with the ignition switch in the “ON” posi-
tion.
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4) Connect voltmeter to “BLK/RED” wire terminal (2) of MAF
and IAT sensor coupler (1) disconnected and ground.

5) Turn ignition switch ON and check that voltage is battery
voltage.
If not, check if wire harness is open or connection is poor.

6) Turn ignition switch OFF and connect coupler to MAF and
IAT sensor.

7) Turn ignition switch ON and check MAF signal voltage
between “C63-14” terminal and “C63-28” terminal of ECM
coupler.

MAF signal voltage of MAF and IAT sensor at ignition 
switch ON: 0.5 – 1.0 V

8) Start engine and check that voltage is lower than 5 V and it
rises as engine speed increases.

MAF signal reference voltage of MAF and IAT sensor at 
specified ldle speed: 1.3 – 1.8 V

9) If check result is not as specified above, cause may lie in
wire harness, coupler connection, MAF and IAT sensor or
ECM.

Mass air flow (MAF) and intake air temperature (IAT) 
sensor removal and installation
REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect MAF and IAT sensor coupler (1).
3) Remove MAF and IAT sensor (2) from air cleaner assembly.

INSTALLATION
Reverse removal procedure noting the followings.

1. ECM
C63-28

C63-14

21
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• Tighten MAF and IAT sensor screws to specified torque.

Tightening torque
MAF sensor screw (a): 2.5 N·m (0.25 kg-m, 1.8 lb-ft)

• Connect MAF and IAT sensor coupler securely.

Mass air flow (MAF) and intake air temperature (IAT) 
sensor inspection

• Check sensor O-ring (1) for damage and deterioration.
Replace as necessary.

• Blow hot air to temperature sensing part (2) of MAF and IAT
sensor (3) using hot air drier (4) and measure resistance
between sensor terminals while heating air gradually.
If measured resistance does not show such characteristic as
shown, replace MAF and IAT sensor.

Intake air temperature sensor resistance

(a)

CAUTION:
Do not heat up the MAF and IAT sensor more than 100°C
(212°F). Otherwise, the MAF and IAT sensor is damaged.

Temperature Resistance
20°C (68°F) 2.33 – 2.97 kΩ

40°C (104°F) 1.08 – 1.47 kΩ
80°C (176°F) 0.309 – 0.432 kΩ

[A]: Resistance

[B]: Temperature

[C]: Lower limit

[D]: Nominal

[E]: Upper limit

5. Temperature gauge

200
6832 104 140 176

40 60 80

2.0

4.0

6.0

[A]

[B]

[C]

[D]

[E]

1

2

3

4

5

(ºC)
(ºF)
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Emission Control System
EGR system inspection

1) Connect Suzuki Scan Tool to data link connector (DLC) with
ignition switch turn OFF.

2) Turn ON ignition switch and erase DTC using “CLEAR DTC”
in “TROUBLU CODES” menu.

3) Start engine and warm up it to normal operating temperature
then select “DTATA LIST” mode on scan tool.

4) Make sure that vehicle condition is as following.
• Vehicle speed = 0 km/h (0 KPH)
• Engine speed ≤ 900 rpm
• Engine coolant temp. ≥ 90°C, 164°F

5) With engine idling (without depressing accelerator pedal),
open EGR valve using “STEP EGR” mode in “MISC. TEST”
menu.
In this state, according as EGR valve opening increases
engine idle speed drops. If not, possible cause is clogged
EGR gas passage, stuck or faulty EGR valve.

EGR valve removal and installation
REMOVAL

1) Disconnect negative cable at battery.
2) Remove air intake pipe.
3) Remove EGR pipe.
4) Disconnect EGR valve connector.
5) Remove EGR valve and gasket from cylinder head.

INSTALLATION
Reverse removal procedure noting following.

• Clean mating surface of valve and cylinder head.
• Use new gaskets.

EGR valve inspection

1) Check resistance between following terminals of EGR valve
(1) in each pair.
If found faulty, replace EGR valve assembly.

EGR valve resistance

1. Suzuki Scan Tool display

2. EGR valve opening (0: Close, 100: Full Open)

Terminal Standard resistance
A – B
C – B
F – E
D – E

 20 – 24 Ω
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2) Remove carbon from EGR valve gas passage.

3) Inspect valve (2), valve seat and rod for fault, cracks, bend
or other damage.
If found faulty, replace EGR valve assembly.

Evaporative emission control system inspection
EVAP CANISTER PURGE

1) Disconnect purge hose (1) from EVAP canister.
2) Place finger against the end of disconnected hose and check

that vacuum is not felt there when engine is cool and running
at idle speed.
If check result is not satisfactory, check EVAP canister purge
valve, wire harness and ECM.

EVAP CANISTER PURGE VALVE and ITS CIRCUIT
1) Prepare to operate EVAP canister purge valve as follows.
a) When using Suzuki Scan Tool:

i) Connect Suzuki Scan Tool to DLC with ignition switch
OFF and disconnect purge valve vacuum hoses from
intake manifold and purge valve chamber.

ii) Turn ON ignition switch, clear DTC and select “MISC
TEST” mode on Suzuki Scan Tool.

b) When not using Suzuki Scan Tool:
i) Disconnect purge valve vacuum hoses from intake mani-

fold and purge valve chamber.

NOTE:
Do not use any sharp–edged tool to remove carbon.
Be careful not to damage or bend EGR valve (1), valve
seat (3) and rod.

NOTE:
Before inspection, check to make sure that gear shift
lever is in neutral position (with A/T model, selector lever
in “P” range) and that parking brake lever is pulled all the
way up.

1
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ii) Turn ON ignition switch.
Using service wire, ground C64-13 terminal of ECM con-
nector (valve ON) “B” and unground it (valve OFF) “A”.

2) Check purge valve for operation and vacuum passage for
clog when valve is switched ON and OFF by using Suzuki
Scan Tool or service wire.
If check result is not described, check vacuum hoses, EVAP
canister purge valve, wire harness and connections.

EVAP canister purge valve specification
[A] Valve OFF:
When blowing into hose “A”, air should not come out of 
hose “B”.
[B] Valve ON:
When blowing into hose “A”, air should come out of hose 
“B”.

VACUUM PASSAGE

Start engine and run it at idle speed. Disconnect vacuum hose (1)
from EVAP canister purge valve (2). With finger placed against
hose disconnected, check that vacuum is applied.
If it is not applied, clean vacuum passage by blowing compressed
air.

VACUUM HOSE

Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

C64-13

“A”�

“B”�
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EVAP CANISTER PURGE VALVE
1) With ignition switch OFF, disconnect coupler from canister

purge valve.
2) Remove EVAP canister purge valve from air cleaner assem-

bly.

3) Check resistance between two terminals of EVAP canister
purge valve.
If resistance is not as specified, replace.

EVAP canister resistance
30 – 34 Ω at 20°C (68°F)

4) With coupler disconnected, blow into pipe “A”. Air should not
come out of pipe “B”.

5) Connect 12 V-battery to EVAP canister purge valve termi-
nals. In this state, blow pipe “A”. Air should come out of pipe
“B”.
If check result is not described, replace EVAP canister purge
valve.

6) Install EVAP canister purge valve to air cleaner assembly.

EVAP CANISTER

1) Check outside of EVAP canister visually.
2) Disconnect vacuum hoses from EVAP canister.

3) Check that there should be no restriction of flow through
purge pipe (1) and air pipe (2) when air is blown (4) into tank
pipe (3).
If any faulty condition is found in above inspection, replace.

WARNING:
Do not suck the air through valve. Fuel vapor inside valve
in harmful.

“A”�“A”�

“B”�“B”�

WARNING:
DO NOT SUCK nozzles on EVAP canister. Fuel vapor
inside EVAP canister is harmful.
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PCV system inspection

PCV HOSE
Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

PCV VALVE
1) Detach air cleaner assembly.
2) Disconnect PCV valve from cylinder head cover and install

plug to head cover hole.
3) Install air cleaner assembly temporarily.
4) Run engine at idle.

5) Place your finger over end of PCV valve (1) to check for vac-
uum.
If there is no vacuum, check for clogged valve. Replace as
necessary.

6) After checking vacuum, stop engine and remove PCV valve.
Shake valve and listen for the rattle of check needle inside
the valve. If valve does not the rattle, replace valve.

7) After checking, remove plug and install PCV valve.
8) Install air cleaner assembly securely.

NOTE:
Be sure to check that there is no obstruction in PCV
valve or its hoses before checking IAC duty, for
obstructed PCV valve or hose hampers its accurate
adjustment.
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Special Tool

09912-58442 09912-58432 09912-58490 09912-58421
Pressure gauge Pressure hose 3-way joint & hose Checking tool set

(See NOTE "A".)

09912-57610 09930-88530
Checking tool plate Injector test lead Tech 2 kit (Suzuki Scan 

Tool) (See NOTE "B".)

NOTE:
• “A”: This kit includes the following items.

1. Tool body & washer, 2. Body plug, 3. Body attachment-1, 4. Holder, 5. Return hose & clamp,
6. Body attachment-2 & washer, 7. Hose attachment-1, 8. Hose attachment-2

• “B”: This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adaptor, 5. Cigarette cable, 
6. DLC loopback adaptor, 7. Battery power cable, 8. RS232 cable, 9. RS232 adaptor, 
10. RS 232 loopback connector, 11. Storage case, 12. Power supply
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Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
TP sensor mounting screw 2.5 0.25 1.8
IAC valve screw 3.5 0.35 2.5
ECT sensor 15 1.5 11.5
Heated oxygen sensor 45 4.5 32.5
Camshaft position sensor 10 1.0 7.5
Knock sensor 22 2.2 16.0
Oil control valve mounting nut 11 1.1 8.0
Oil gallery pipe No.1 bolt 30 3.0 21.5
Delivery pipe bolt 25 2.5 18.0
MAF and IAT sensor screw 2.5 0.25 1.8
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in Section 10B in order to confirm whether you are performing service on or near
the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
under “On-Vehicle Service” in Section 10B before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Ignition System Construction
The ignition system is an electronic (distributorless) ignition system. Its consists of the parts as described below.

• ECM 
It detects the engine and vehicle conditions through the signals from the sensors, determines the most suit-
able ignition timing and time for electricity to flow to the primary coil and sends a signal to the ignitor (power
unit) in the ignition coil assembly.

• Ignition coil assembly (including an igniter)
The ignition coil assembly has a built-in ignitor which turns ON and OFF the current flow to the primary coil
according to the signal from ECM. When the current flow to the primary coil is turned OFF, a high voltage is
induced in the secondary coil.

• High tension cords and spark plugs.
• CMP sensor (Camshaft position sensor) and CKP sensor (Crankshaft position sensor)

Using signals from these sensors, ECM identifies the specific cylinder whose piston is in the compression
stroke, detects the crank angle and adjusts initial ignition timing automatically. 

• TP sensor, ECT sensor, MAP sensor and other sensors/switches
Refer to “Electronic Control System Description” in Section 6E1 for details.

Although this ignition system does not have a distributor, it has two ignition coil assemblies (one is for No.1 and
No.4 spark plugs and the other is for No.2 and No.3 spark plugs). When an ignition signal is sent from ECM to
the ignitor in the ignition coil assembly for No.1 and No.4 spark plugs, a high voltage is induced in the secondary
coil and that passes through the high-tension cords and causes No.1 and No.4 spark plugs to spark simulta-
neously. Likewise, when an ignition signal is sent to the ignitor in the other ignition coil assembly, No.2 and No.3
spark plugs spark simultaneously.

Ignition System Components Locator Diagram

1. ECM 4. CMP sensor 7. ECT sensor 10. VSS 13. Data link connector

2. Ignition coil assembly for No.1 and No.4 spark plugs 5. CKP sensor 8. MAF and IAT sensor 11. High-tension cords

3. Ignition coil assembly for No.2 and No.3 spark plugs 6. MAP sensor 9. TP sensor 12. Knock sensor

13*

4 10

7
2

9
86

11
35

12

1*

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle, parts with (*) are
installed at the opposite side.
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Ignition System Wiring Circuit Diagram

1. Ignition switch 7. No.1 spark plug

2. Main relay 8. No.2 spark plug

3. Ignition coil assembly for No.1 and No.4 spark plugs 9. No.3 spark plug

4. Ignition coil assembly for No.2 and No.3 spark plugs 10. No.4 spark plug

5. CMP sensor 11. Sensed information (MAP sensor, ECT sensor, MAF and IAT sensor, TP sensor, Knock sensor, 
VSS, Electric load signal, Engine start signal)

6. CKP sensor

C64-15

G91-28  

12V 5V

5V

G91-6

 G91-5

BLK/WHT

BLK/REDBLK/RED

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

WHT/BLU

80A 60A 15A

BLK/YEL BLK/YEL

BLK/YEL

BLK/YEL BRN/WHT

C63-1

C64-2

BLK/ORN

BLK/ORN

BLK

C64-1

C63-10

BLK/RED

RED/YEL

PNK

YEL/BLK

5V

C63-30

BLK/WHT

7
3 4

1

5

6

2

11

8

910

GRN/YEL

GRN/WHT

C64-32

C64-31

5V

5V



6F1-4 IGNITION SYSTEM (ELECTRONIC IGNITION SYSTEM)
Diagnosis
Ignition System Symptom Diagnosis

Condition Possible Cause Correction
Engine cranks, but will 
not start or hard to 
start (No spark)

Blown fuse for ignition coil Replace.
Loose connection or disconnection of lead wire 
or high-tension cord(s)

Connect securely.

Faulty high-tension cord(s) Replace.
Faulty spark plug(s) Adjust, clean or replace.
Faulty ignition coil Replace ignition coil assembly.
Faulty CKP sensor or CKP sensor plate Clean, tighten or replace.
Faulty CMP sensor or sensor rotor tooth of 
camshaft

Clean, tighten or replace.

Faulty ECM Replace.
Poor fuel economy or 
engine performance

Incorrect ignition timing Check related sensors and CKP 
sensor plate.

Faulty spark plug(s) or high-tension cord(s) Adjust, clean or replace.
Faulty ignition coil assembly Replace.
Faulty CKP sensor or CKP sensor plate Clean, tighten or replace.
Faulty CMP sensor or sensor rotor tooth of 
camshaft

Clean, tighten or replace.

Faulty ECM Replace.
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Reference Waveform

Oscilloscope waveforms of CMP sensor and No.1/No.4 ignition
trigger signal are as shown in figure when connecting oscillo-
scope between terminals C63-10 of ECM connectors connected
to ECM and ground, and between terminal C64-32 and ground.

Measurement condition for waveform [A]

Measurement condition for waveform [B]

Ignition System Diagnostic Flow Table

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-32 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

After warmed up engine to normal oper-
ating temperature
Engine at specified idle speed

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-32 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

After warmed up engine to normal oper-
ating temperature
Engine at specified idle speed

[A]: Oscilloscope waveforms at specified idle speed

[B]: Detail waveforms at specified idle speed

1. No.1 ignition trigger signal

2. CMP sensor signal

3. Primary coil current flow time

4. No.4 ignition trigger signal

Step Action Yes No

1

Was “Engine and Emission Control System Check” in 
Section 6 performed?

Go to Step 2. Go to “Engine and 
Emission Control Sys-
tem Check” in Section 
6.

2

Ignition Spark Test
1) Check all spark plugs for condition and type referring 

to “Spark Plugs Inspection” in this section.
2) If OK, perform ignition spark test, referring to “Igni-

tion Spark Test” in this section.
Is spark emitted from all spark plugs?

Go to Step 11. Go to Step 3.

3
Diagnostic Trouble Code (DTC) Check
Is DTC stored in ECM?

Go to applicable 
“DTC Table” in Sec-
tion 6.

Go to Step 4.
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4

Electrical Connection Check
1) Check ignition coil assemblies and high-tension 

cords for electrical connection.
Are they connected securely?

Go to Step 5. Connect securely.

5

High-tension Cords Check
1) Check high-tension cord for resistance referring to 

“High-Tension Cords Inspection” in this section.
Is check result satisfactory?

Go to Step 6. Replace high-tension 
cord(s).

6

Ignition Coil Assembly Power Supply and Ground Circuit 
Check
1) Check ignition coil assembly power supply and 

ground circuits for open and short.
Are circuits in good condition?

Go to Step 7. Repair or replace.

7

Ignition Coil Assembly Check
1) Check ignition coil for resistance referring to “Ignition 

Coil Assembly (Including Ignitor) Inspection” in this 
section.

Is check result satisfactory?

Go to Step 8. Replace ignition coil 
assembly.

8

Crankshaft Position (CKP) Sensor Check
1) Check crankshaft position sensor referring to Step 2, 

7 and 8 of “DTC P0335 Crankshaft Position (CKP) 
Sensor Circuit” in Section 6.

Is check result satisfactory?

Go to Step 9. Tighten CKP sensor 
bolt, replace CKP sen-
sor or CKP sensor 
plate.

9

Ignition Trigger Signal Circuit Check
1) Check ignition trigger signal wire for open, short and 

poor connection.
Is circuit in good condition?

Go to Step 10. Repair or replace.

10

A Known-good Ignition Coil Assembly Substitution
1) Substitute a known-good ignition coil assembly and 

then repeat Step 2.
Is check result of Step 2 satisfactory?

Go to Step 11. Substitute a known-
good ECM and then 
repeat Step 2.

11

Ignition Timing Check
1) Check initial ignition timing and ignition timing 

advance referring to “Ignition Timing Inspection” in 
this section.

Is check result satisfactory?

System is in good 
condition.

Check CMP sensor, 
CMP sensor rotor 
tooth of camshaft, CKP 
sensor, CKP sensor 
plate and/or input sig-
nals related to this sys-
tem.

Step Action Yes No
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On-Vehicle Service
Ignition Spark Test

1) Remove air cleaner assembly with air intake pipe.
2) Disconnect all injector couplers from injectors.

3) Remove spark plug and check it for condition and type refer-
ring to “Spark Plugs Removal and Installation” in this section.

4) If OK, connect ignition coil coupler to ignition coil assembly
and connect spark plug to ignition coil assembly or high-ten-
sion cord. Ground spark plug.

5) Crank engine and check if each spark plug sparks.
6) If no spark is emitted, inspect the related parts as described

under “Ignition System Symptom Diagnosis” in this section.

High-Tension Cords Removal and Installation
REMOVAL

1) Remove air cleaner assembly with air intake pipe and cylin-
der head upper cover.

2) Disconnect high-tension cords (2) from ignition coil assem-
blies (1) while gripping each cap.

3) Pull out high-tension cords from spark plugs while gripping
each cap.

WARNING:
Without disconnection of injector couplers, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

CAUTION:
• Removal of high-tension cords together with clamps

will be recommended so as not to damage their inside
wire (resistive conductor).

• For the same reason, pull out each connection by grip-
ping cap portion.
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INSTALLATION

1) Install high-tension cords (2) to spark plugs and ignition coil
assemblies (1) while gripping each cap.

2) Install cylinder head upper cover and air cleaner assembly
with air intake pipe.

High-Tension Cords Inspection

Measure resistance of high-tension cord (1) by using ohmmeter.
If resistance exceeds specification, replace high-tension cord(s).

No.1 high-tension cord resistance
1.4 – 4.0 kΩ

No.3 high-tension cord resistance
0.6 – 2.0 kΩ

Spark Plugs Removal and Installation

REMOVAL
1) Remove air cleaner assembly with air intake pipe and cylin-

der head upper cover.
2) Pull out high-tension cords by gripping their caps and then

remove ignition coil assemblies referring to “Ignition Coil
Assembly (Including Ignitor) Removal and Installation” in this
section.

3) Remove spark plugs.

CAUTION:
• Never attempt to use metal conductor high-tension

cords as replacing parts.
• Insert each cap portion fully when installing high-ten-

sion cords.

CAUTION:
• When servicing the iridium/platinum spark plugs (slen-

der center electrode type plugs), do not touch the cen-
ter electrode to avoid damage to it. The electrode is not
strong enough against mechanical force as it is slen-
der and its material is not mechanically tough

• Do not clean or adjust gap for the iridium/platinum
spark plugs.
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INSTALLATION
1) Install spark plugs and torque them to specification.

Tightening torque
Spark plug: 25 N·m (2.5 kg-m, 18.0 lb-ft)

2) Install ignition coil assemblies referring to “Ignition Coil
Assembly (Including Ignitor) Removal and Installation” in this
section.

3) Install high-tension cords securely by gripping their caps.
4) Install cylinder head upper cover and air cleaner assembly

with air intake pipe.

Spark Plugs Inspection
• Inspect them for:
– Electrode wear
– Carbon deposits
– Insulator damage

• If any abnormality is found, for spark plug other than iridium/
platinum, adjust air gap, clean with spark plug cleaner or
replace them with specified new pugs.
For iridium/platinum spark plugs, replace them with new
plugs.

Spark plug air gap
“a”: 1.0 – 1.1 mm (0.040 – 0.043 in.)

Spark plug type
NGK: IFR6J11 (iridium/platinum spark plug)
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Ignition Coil Assembly (Including Ignitor) 
Removal and Installation
REMOVAL

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly with air intake pipe and cylin-

der head upper cover.
3) Disconnect ignition coil coupler.

4) Disconnect high-tension cord (3) from ignition coil assembly
(2).

5) Remove ignition coil bolts (1) and then pull out ignition coil
assembly.

INSTALLATION

1) Install ignition coil assembly (2).
2) Tighten ignition coil bolts (1) to specified torque, and then

connect ignition coil coupler.

Tightening torque
Ignition coil bolt (a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

3) Install high-tension cord (3) to ignition coil assembly while
gripping its cap.

4) Install cylinder head upper cover and air cleaner assembly
with air intake pipe.

5) Connect negative cable to battery.

Ignition Coil Assembly (Including Ignitor) 
Inspection

Measure secondary coil for resistance.
If resistance is out of specification, replace ignition coil assembly. 

Secondary coil resistance
7.1 – 9.5 kΩ at 20°C, 68°F
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Crankshaft Position (CKP) Sensor
Refer to “Crankshaft position sensor (CMP sensor) removal and
installation” and “Crankshaft position sensor (CKP sensor) inspec-
tion” in Section 6E1 for removal, inspection and installation.

Ignition Timing Inspection

1) Connect scan tool to DLC (1) with ignition switch OFF.

Special tool
(A): Suzuki Scan Tool

2) Start engine and warm it up to normal operating tempera-
ture.

3) Make sure that all of electrical loads except ignition are
switched off.

4) Check to be sure that idle speed is within specification refer-
ring to “Idle speed/idle air control (IAC) duty inspection” in
Section 6E1.

5) Fix ignition timing by using “Fixed Spark” of “Misc Test”
mode on scan tool.

6) Set timing light (1) to high-tension cord for No.1 cylinder and
check that ignition timing is within specification.

Initial ignition timing (fixed with scan tool)
5 ± 3° BTDC at idle speed

Ignition order
1-3-4-2

7) If ignition timing is out of specification, check the followings:
• CKP sensor
• CKP sensor plate
• TP sensor
• CMP sensor
• CMP sensor rotor tooth of camshaft
• VSS
• Timing chain cover installation

NOTE:
• Ignition timing is not adjustable. If ignition timing is

out of specification, check system related parts.
• Before starting engine, place transmission gear shift

lever in “Neutral” (shift selector lever to “P” range for
A/T model), and set parking brake.

(A)

1
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8) After checking Initial Ignition Timing, release ignition timing
fixation by using scan tool.

9) With engine idling (throttle opening at closed position and
car stopped), check that ignition timing is about 3° – 13°
BTDC. (Constant variation within a few degrees from 3° –
13° indicates no abnormality but proves operation of elec-
tronic timing control system.) Also, check that increasing
engine speed advances ignition timing.
If above check results are not satisfactory, check CKP sen-
sor and ECM.

Tightening Torque Specification

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Spark plug 25 2.5 18.0
Ignition coil bolt 10 1.0 7.5

09930-76420
Timing light (Dry cell type) Tech 2 kit (Suzuki Scan 

Tool) (See NOTE.)

NOTE:
This kit includes the following items. 
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 10. RS232 loop-
back connector, 11. Storage case, 12. Power supply
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to System Components and Wiring Location View under General
Description in air bag system section in order to confirm whether you are performing service on or
near the air bag system components or wiring. Please observe all WARNINGS and Service Precau-
tions under On-Vehicle Service in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
Starting motor varies depending on specifications, etc. Therefore, be sure to check model and speci-
fication of the vehicle being serviced before replacing parts.
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General Description
Cranking System Circuit Diagram

Diagnosis
Cranking System Symptom Diagnosis
Possible symptoms due to starting system trouble would be as follows: 

• Starting motor does not run (or runs slowly)
• Starting motor runs but fails to crank engine
• Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies.....in battery, wiring
harness, (including starting motor switch), starting motor or engine.
Do not remove motor just because starting motor does not run. Check following items and narrow down scope
of possible causes.
1) Condition of trouble
2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor termi-

nals
3) Discharge of battery
4) Mounting of starting motor

1. Pinion drive lever 5. Plunger 9. Blank

2. Pinion & Over-running clutch 6. Magnetic switch contacts 10. A/T: Transmission range switch (shift lever switch)

3. Magnetic switch 7. Pull-in coil 11. Ignition & Starter switch

4. Hold-in coil 8. Starting motor 12. Battery
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Condition Possible Cause Correction
Motor not running 
(No operating sound of 
magnetic switch)

Shift lever switch is not in P or N, or not adjusted 
(A/T)

Shift in P or N, or adjust switch.

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Poor contact in battery terminal connection Retighten or replace.
Loose grounding cable connection Retighten.
Fuse set loose or blown off Tighten or replace.
Poor contacting action of ignition switch and mag-
netic switch

Replace.

Lead wire coupler loose in place Retighten.
Open-circuit between ignition switch and magnetic 
switch

Repair.

Open-circuit in pull-in coil Replace magnetic switch.
Brushes are seating poorly or worn down Repair or replace.
Poor sliding of plunger and/or pinion Repair.

Motor not running 
(Operating sound of 
magnetic switch 
heard)

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Loose battery cable connections Retighten.
Burnt main contact point, or poor contacting action 
of magnetic switch

Replace magnetic switch.

Brushes are seating poorly or worn down Repair or replace.
Weakened brush spring Replace.
Burnt commutator Replace armature.
Layer short-circuit of armature Replace.
Crankshaft rotation obstructed Repair.

Starting motor running 
but too slow (small 
torque) (If battery and 
wiring are satisfac-
tory, inspect starting 
motor)

Insufficient contact of magnetic switch main con-
tacts

Replace magnetic switch.

Layer short-circuit of armature Replace.
Disconnected, burnt or worn commutator Repair commutator or replace 

armature.
Worn brushes Replace brush.
Weakened brush springs Replace spring.
Burnt or abnormally worn end bush Replace bush.

Starting motor run-
ning, but not cranking 
engine

Worn pinion tip Replace over-running clutch.
Poor sliding of over-running clutch Repair.
Over-running clutch slipping Replace over-running clutch.
Worn teeth of ring gear Replace flywheel.

Noise Abnormally worn bush Replace bush.
Worn pinion or worn teeth of ring gear Replace pinion or flywheel.
Poor sliding of pinion (failure in return movement) Repair or replace.
Worn internal or planetary gear teeth Replace.
Lack of oil in each part Lubricate.

Starting motor does 
not stop running

Fused contact points of magnetic switch Replace magnetic switch.
Short-circuit between turns of magnetic switch coil 
(layer short-circuit)

Replace magnetic switch.

Failure of returning action in ignition switch Replace.
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Cranking System Test

Pull-in test

Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.
If plunger and pinion don’t move, replace magnetic switch.

Hold-in test

While connected as above with plunger out, disconnect negative
lead from terminal “M”.
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace magnetic switch.

Plunger and pinion return test

Disconnect negative lead from starting motor body.
Check that plunger and pinion return inward.
If plunger and pinion don’t return, replace magnetic switch.

CAUTION:
Each test must be performed within 3 – 5 seconds to
avoid coil from burning.

NOTE:
Before testing, disconnect lead wire from terminal M.

1. Terminal “S”

2. Terminal “M”

3. Lead wire (switch to motor)
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No-load performance test

Connect battery and ammeter to starter as shown.
Check that starter rotates smoothly and steadily with pinion mov-
ing out. Check that ammeter indicates specified current.

Specified current (No-load performance test)
0.8 kW TYPE: 53 A MAX. at 11.5 V
1.2 kW TYPE: 90 A MAX. at 11 V

ON-Vehicle Service
Starting Motor Dismounting and Remounting

Dismounting
1) Disconnect negative (–) battery lead at battery.
2) Disconnect magnetic switch lead wire (1) and battery cable (2) from starting motor terminals.
3) Remove starting motor mount bolt (3) and nut (4).
4) Remove starting motor (5).

Remounting
Reverse the dismounting procedure.

Tightening torque
Starting motor battery cable nut (a): 10 N·m (1.0 kg-m, 7.5 lb-ft)
Starting motor mount bolt and nut (b): 45 N·m (4.5 kg-m, 32.5 lb-ft)
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Starting Motor Disassembly and Reassembly
0.8 kW TYPE

NOTE:
Apply grease (99500-25010) to sliding surface of each below part.

1. Magnetic switch mounting screw 8. Stop ring 15. Armature shaft washer
: Thickness 0.5 mm (0.02 in.)

2. Front housing 9. Over-running clutch 16. Rear bracket

3. Pinion driver lever 10. Armature 17. Rear bracket bolt

4. Magnetic switch 11. Starting motor yoke 18. Rear bracket screw

5. Field coil lead nut 12. Brush Do not reuse.

6. Armature shaft bush 13. Brush holder

7. Snap ring 14. Armature shaft washer
: Thickness 1.8 mm (0.07 in.)
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1.2 kW TYPE

NOTE:
Apply grease (99500-25010) to sliding surface of each below part.

1. Front housing 7. Lever 13. Internal gear 19. Brush

2. Bush 8. Plunger 14. Planetary carrier shaft 20. Brush holder

3. Snap ring 9. Plate 15. Planetary gear 21. Rear bracket

4. Pinion stop ring 10. Seal rubber 16. Packing 22. Rear bush

5. Pinion gear 11. Magnetic switch 17. Yoke Do not reuse.

6. Over-running clutch 12. Ball 18. Armature
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Starting Motor Inspection
PLUNGER

Inspect plunger for wear. Replace if necessary.

MAGNETIC SWITCH

Push in plunger and release it. The plunger should return quickly
to its original position. Replace if necessary.

Pull-in Coil Open Circuit Test

Check for continuity across magnetic switch ‘S’ terminal (1) and
‘M’ terminal (2). If no continuity, coil is open and should be
replaced.

Hold-in Coil Open Circuit Test

Check for continuity across magnetic switch ‘S’ terminal (1) and
coil case. If no continuity, coil is open and should be replaced.
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REAR BRACKET BUSH

Inspect bush for wear or damage. Replace if necessary.

BRUSH

• Check brushes for wear.
Measure length of brushes and if below limit, replace brush.

Brush length

• Install brushes to each brush holder and check for smooth
movement.

SPRING
Inspect brush springs for wear, damage or other abnormal condi-
tions. Replace if necessary.

Brush spring tension

DRIVE LEVER

Inspect drive lever for wear. Replace if necessary.

0.8 kW 1.2 kW
Standard 17.0 mm (0.67 in.) 12.3 mm (0.48 in.)

Limit 11.5 mm (0.45 in.) 7.0 mm (0.28 in.)

0.8 kW 1.2 kW
Standard 1.95 kg (4.3 lb) 2.2 kg (4.85 lb)

Limit 0.9 kg (1.98 lb) 0.6 kg (1.32 lb)
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BRUSH HOLDER

• Check movement of brush in brush holder. If brush move-
ment within brush holder is sluggish, check brush holder for
distortion and sliding faces for contamination.
Clean or correct as necessary.

• Check for continuity across insulated brush holder (positive
side) and grounded brush holder (negative side).
If continuity exists, brush holder is grounded due to defective
insulation and should be replaced.

ARMATURE

• Inspect commutator for dirt or burn. Correct with sandpaper
or lathe, if necessary.

• Check commutator for uneven wear with armature supported
on V-blocks (2). If deflection of dial gauge (4) pointer
exceeds limit, repair or replace.

Commutator out of round

[A]: 0.8 kW

[B]: 1.2 kW

1. Sandpaper of #300 – 400

NOTE:
Below specification presupposes that armature is free
from bend. Bent armature must be replaced.

0.8 kW and 1.2 kW
Standard 0.05 mm (0.002 in.) or less

Limit 0.4 mm (0.015 in.)

1. Armature

3. Magnetic stand



CRANKING SYSTEM 6G-11
• Inspect commutator for wear. If diameter is below limit,
replace armature.

Commutator outside diameter

• Inspect commutator for insulator depth. Correct or replace if
below limit.

Commutator insulator depth “a”
Standard: 0.4 – 0.6 mm (0.015 – 0.024 in.)
Limit: 0.2 mm (0.008 in.)

• Check commutator and armature core. If there is continuity,
armature is grounded and must be replaced.

• Check for continuity between segments. If there is no conti-
nuity at any test point, there is an open circuit and armature
must be replaced.

0.8 kW 1.2 kW
Standard 32.0 mm (1.26 in.) 29.4 mm (1.16 in.)

Limit 31.4 mm (1.24 in.) 28.8 mm (1.13 in.)

A: Correct

B: Incorrect

1. Commutator segment

2. Insulator
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FIELD COIL (0.8 kW TYPE)
Ground Test

Check continuity between brush and bare surface.
If there is continuity, field windings are grounded.
The yoke assembly must be replaced.

GEARS (1.2 kW TYPE)

Inspect internal gear and planetary gears for wear, damage or
other abnormal conditions. Replace if necessary.

PINION AND OVER-RUNNING CLUTCH

• Inspect pinion for wear, damage or other abnormal condi-
tions. 
Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-
sary.

• Inspect spline teeth for wear or damage. Replace if neces-
sary.
Inspect pinion for smooth movement.

[A]: 1.2 kW

[B]: 0.8 kW
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FRONT HOUSING NEEDLE BEARING OR BUSH

Inspect bush for wear or damage. Replace if necessary.

Specification
0.8 kW type

1.2 kW type

Voltage 12 volts
Output 0.8 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length Standard: 17.0 mm (0.67 in.) Limit: 11.5 mm (0.45 in.)
Number of pinion teeth 8

Performance Condition Guarantee

Around at 20°C
(68°F)

No load characteristic 11.5 V
53 A maximum
6,000 rpm minimum

Load characteristic
9 V

150 A
2.8 N·m (0.28 kg-m, 2.0 lb-ft) minimum
2,000 rpm minimum

Locked characteristic 5 V
360 A maximum
6.86 N·m (0.7 kg-m, 5.1 lb-ft) minimum

Magnetic switch operating voltage 8 volts maximum

Voltage 12 volts
Output 1.2 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length Standard: 12.3 mm (0.48 in.) Limit: 7.0 mm (0.27 in.)
Number of pinion teeth 8

Performance Condition Guarantee

Around at 20°C
(68°F)

No load characteristic 11.0 V
90 A maximum
2,500 rpm minimum

Load characteristic
7.5 V
300 A

10.5 N·m (1.05 kg-m, 7.59 lb-ft) minimum
880 rpm minimum

Locked characteristic 4.0 V
760 A maximum
19.5 N·m (1.95 kg-m, 14.1 lb-ft) minimum

Magnetic switch operating voltage 8 volts maximum
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Tightening Torque Specification

Required Service Material

Special Tools

Fastening part
Tightening torque

N•m kg-m lb-ft
Starting motor battery cable nut 10 1.0 7.5
Starting motor mount bolt and nut 45 4.5 32.5

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Armature shaft (for 0.8 kW)
• Over-running clutch (for 0.8 kW)
• Armature shaft bushes (for 0.8 kW)
• Drive lever (for 0.8 kW)
• Front and rear bush (for 1.2 kW)
• Plunger (for 1.2 kW)
• Pinion drive lever (for 1.2 kW)
• Internal gear (for 1.2 kW)
• Planetary carrier shaft (for 1.2 kW)
• Planetary gear (for 1.2 kW)
• Ball (for 1.2 kW)

09900-06107 09921-20200 09930-30102
Snap ring pliers (Opening 
type)

Bearing remover Sliding shaft
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in Section 10B in order to confirm whether you are performing service on or near
the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
under “On-Vehicle Service” in Section 10B before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



6H-2 CHARGING SYSTEM
General Description
Battery Description
The battery has three major functions in the electrical system.

• It is a source of electrical energy for cranking the engine.
• It acts as a voltage stabilizer for the electrical system.
• It can, for a limited time, provide energy when the electrical load exceeds the output of the generator.

Carrier and hold-down
The battery carrier should be in good condition so that it will support the battery securely and keep it level.
Before installing the battery, the battery carrier and hold-down clamp should be clean and free from corrosion
and make certain there are no parts in carrier.
To prevent the battery from shaking in its carrier, the hold-down bolts should be tight enough but not over-tight-
ened.

Electrolyte freezing
The freezing point of electrolyte depends on its specific gravity. Since freezing may ruin a battery, it should be
protected against freezing by keeping it in a fully charged condition. If a battery is frozen accidentally, it should
not be charged until it is warmed.

Sulfation
If the battery is allowed to stand for a long period in discharged condition, the lead sulfate becomes converted
into a hard, crystalline substance, which will not easily turn back to the active material again during the subse-
quent recharging. “Sulfation” means the result as well as the process of that reaction. Such a battery can be
revived by very slow charging and may be restored to usable condition but its capacity is lower than before.

Built-in indicator (if equipped)
The battery has a built-in temperature compensated indicator at the top of the battery. This indicator is to be
used with the following diagnostic procedure. When checking the indicator, make sure that the battery has a
clean top. A light may be needed in some poorly-lit areas.

Three types of indication available under normal operation are as
follows.

• Green Dot 
Battery is sufficiently charged for testing.

• Dark 
Battery must be charged before testing. 
If there is a cranking complaint, battery should be tested as
described in “Diagnosis” section. Charging and electrical
systems should also be checked at this time.

• Clear or Light Yellow 
This means that fluid level is below the bottom of hydrome-
ter. Its possible cause is excessive or prolonged charging, a
broken case, excessive tipping or normal battery deteriora-
tion. When the battery is found in such condition, it is possi-
ble that high charging voltage is caused by the faulty
charging system and therefore, charging and electrical sys-
tems need to be checked. If there is a trouble in cranking
and its cause lies in the battery, it should be replaced.
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Care of battery

1) The battery is a very reliable component, but needs periodical attentions.
• Keep the battery carrier clean
• Prevent rust formation on the terminal posts
• Keep the electrolyte up to the upper level uniformly in all cells.
• When keeping battery on vehicle over a long period of time, follow instructions given below.

– Weekly, start the engine and run it until it reaches normal operating temperature with engine speed of
2000 to 3000 rpm. Make sure all electric switches are off before storing the vehicle.

– Recharge the battery twice a month to prevent it from discharging excessively. This is especially impor-
tant when ambient temperature is low.
The battery discharges even when it is not used, while vehicles are being stored. Battery electrolyte can
freeze and battery case can crack at cold ambient condition if battery is not properly charged.

2) Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) terminal post, tend to become corroded. The product
of corrosion, or rust, on the mating faces of conductors resists the flow of current.
Clean the terminals and fittings periodically to ensure good metal-to-metal contact, and grease the connec-
tions after each cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery. The simplest way to tell the state of charge is
to carry out a hydrometer test. The hydrometer is an instrument for measuring the specific gravity (S.G.) of
the battery electrolyte. The S.G. of the electrolyte is indicative of the state of charge. Refer to “Hydrometer
test” in this section.

WARNING:
• Never expose battery to open flame or electric spark because of battery generate gas which is flam-

mable and explosive.
• Do not allow battery fluid to contact eyes, skin, fabrics, or painted surfaces as fluid is a corrosive

acid. Flush any contacted area with water immediately and thoroughly.
• Batteries should always be kept out of reach of children.
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Generator Description
The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

The generator features are as follows:
• Solid state regulator is mounted inside the generator.
• All regulator components are enclosed into a solid mold.
• This unit along with the brush holder assembly is attached to the rear housing.
• The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the volt-

age setting cannot be adjusted.
• The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two

brushes carry current through the two slip rings to the field coil mounted on the rotor, and under normal con-
ditions will provide long period of attention-free service.

• The stator windings are assembled on the inside of a laminated core that forms part of the generator frame.

1. Generator with regulator assembly 3. Ignition switch 5. Load

2. Charge indicator light 4. Battery

1. Pulley 3. “B” terminal inner nut 5. “L” terminal

2. Pulley nut 4. “B” terminal Tightening torque

80 N·m (8.0 kg-m)

7.2 N·m (0.72 kg-m)

2

1

E

3

45
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Diagnosis
Battery Inspection
Visual inspection
Check for obvious damage, such as cracked or broken case or cover, that could permit loss of electrolyte. If
obvious damage is noted, replace battery. Determine cause of damage and correct as needed.

Hydrometer test
The direct method of checking the battery for state of charge is to
carry out a high rate discharge test, which involves a special pre-
cise voltmeter and an expensive instrument used in the service
shops, but not recommendable to the user of the vehicle.
At 20 °C of battery temperature (electrolyte temperature):

• The battery is in FULLY CHARGED STATE if the electrolyte
S.G. is 1.280.

• The battery is in HALF CHARGED STATE if the S.G. is
1.220.

• The battery is in NEARLY DISCHARGED STATE if the S.G.
is 1.150 and is in danger of freezing.

As the S.G. varies with the temperature, if battery temperature is
not at 20°C (68°F), you have to correct your S.G. reading (taken
with your hydrometer) to the value at 20°C (68°F) and apply the
corrected S.G. value to the three-point guide stated value.
For the manner of correction, refer to the graph showing the rela-
tion between S.G. value and temperature as shown in the figure.

How to use the temperature-corrected state-of-charge graph

Suppose your S.G. reading is 1.28 and the battery temperature is
–5°C (23°F). Locate the intersection of the –5°C line and the 1.28
S.G. line.
The intersection is within the “A” zone (shaded area in the graph)
and that means CHARGED STATE.
To know how much the battery is charged, draw a line parallel to
the zone demarcation line and extend it to the right till it meets
with the percentage scale. In the present example, the line meets
at about 85% point on the percentage scale. Therefore, the bat-
tery is charged up to the 85% level.
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Generator Symptom Diagnosis

Trouble in charging system will show up as one or more of the fol-
lowing conditions:

1) Faulty indicator lamp operation.
2) An undercharged battery as evidenced by slow cranking or

indicator dark.
3) An overcharged battery as evidenced by excessive spewing

of electrolyte from vents.
Noise from generator may be caused by loose drive pulley, loose
mounting bolts, worn or dirty bearings, defective diode, or defec-
tive stator.

Charging indicator lamp operation

CAUTION:
• Do not connect any load between L and E.
• When connecting charger or booster battery to vehicle

battery, refer to “Jump Starting in Case of Emergency”
in this section.

B: Generator output (Battery terminal)

E: Ground

L: Lamp terminal

E

BL

Condition Possible Cause Correction
Charge light does not 
light with ignition ON 
and engine off

Fuse blown Check fuse.
Light burned out Replace light.
Wiring connection loose Tighten loose connection.
IC regulator or field coil faulty Check generator.

Charge light does not go 
out with engine running 
(battery requires fre-
quent recharging)

Drive belt loose or worn Adjust or replace drive belt.
IC regulator or generator faulty Check charging system.
Wiring faulty Repair wiring.

Noise from radio Condenser faulty Replace IC regulator assembly.
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Undercharged battery
This condition, as evidenced by slow cranking or low specific
gravity can be caused by one or more of the following conditions
even though indicator lamp may be operating normal.
Following procedure also applies to cars with voltmeter and
ammeter.

• Make sure that undercharged condition has not been caused
by accessories left on for extended period of time.

• Check drive belt for proper tension.
• If battery defect is suspected, refer to “Battery Description” in

this section.
• Inspect wiring for defects. Check all connections for tight-

ness and cleanliness, battery cable connections at battery,
starting motor and ignition ground cable.

NO-LOAD CHECK

1) Connect voltmeter and ammeter as shown in the figure.

2) Run engine from idling up to 2,000 rpm with all accessories
turned off and read meters.
If voltage is higher than standard value, check ground of
brushes.
If brushes are not grounded, replace IC regulator.
If voltage is lower than standard value, proceed to following
check.

Specification for undercharged battery (No-load check) 
Current: 10 A 
Standard voltage: 14.2 – 14.8 V at 20°C (68°F)

NOTE:
Use fully charged battery.

1. Generator

2. Ammeter (between generator (B) terminal and battery (+) terminal)

3. Voltmeter (between generator (B) terminal and ground)

4. Battery

5. Load

6. Switch

NOTE:
Consideration should be taken that voltage will differ
somewhat with regulator case temperature as shown in
the figure.

A: Regulated voltage (V)

B: Heatsink temperature (°C)
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LOAD CHECK
1) Run engine at 2,000 rpm and turn on head light and heater

motor.
2) Measure current and if it is less than 20 A repair or replace

generator.

Overcharged battery
1) To determine battery condition, refer to “Battery Description”

in this section.

2) If obvious overcharge condition exists as evidenced by
excessive spewing of electrolyte, measure generator B ter-
minal voltage at engine 2,000 rpm.

3) If measured voltage is higher than upper limit value, disas-
semble generator.

4) Check ground of brushes. If brushes are not grounded,
replace IC regulator. Then check field coil for grounds and
shorts.

A: Regulated voltage (V)

B: Heatsink temperature (°C)
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On-Vehicle Service
Jump Starting in Case of Emergency
With auxiliary (booster) battery

Both booster and discharged battery should be treated carefully when using jumper cables. Follow procedure
outlined below, being careful not to cause sparks.

1) Set parking brake and place NEUTRAL on manual transmission (automatic transmission in PARK). Turn off
ignition, turn off lights and all other electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled water.
3) Attach end of one jumper cable to positive terminal of booster battery and the other end of the same cable to

positive terminal of discharged battery. (Use 12-volt battery only to jump start engine).
4) Attach one end of the remaining negative cable to negative terminal of booster battery, and the other end to

a solid engine ground (such as exhaust manifold) at least 45 cm (18 in.) away from battery of vehicle being
started.

5) Start engine of vehicle with booster battery and turn off electrical accessories. Then Start engine of the vehi-
cle with discharged battery.

6) Disconnect jumper cables in the exact reverse order.

With charging equipment

CAUTION:
If vehicle is manual transmission model and has a catalytic converter, do not push or tow it to start.
Damage to its emission system and/or to other parts may result.

WARNING:
• Departure from these conditions or procedure described below could result in:

– Serious personal injury (particularly to eyes) or property damage from such causes as battery 
explosion, battery acid, or electrical burns.

– Damage to electronic components of either vehicle.
• Remove rings, watches, and other jewelry. Wear approved eye protection.
• Be careful so that metal tools or jumper cables do not contact positive battery terminal (or metal in

contact with it) and any other metal on vehicle, because a short circuit could occur.

WARNING:
Do not connect negative cable directly to negative terminal of dead battery.

CAUTION:
When jump starting engine with charging equipment, be sure equipment used is 12-volt and negative
ground. Do not use 24-volt charging equipment. Using such equipment can cause serious damage to
electrical system or electronic parts.
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Battery Dismounting and Remounting
Dismounting

1) Disconnect negative cable (1).
2) Disconnect positive cable (2).
3) Remove retainer (3).
4) Remove battery (4).

Handling
When handling battery, following safety precautions should be
followed:

• Hydrogen gas is produced by battery. A flame or spark near
battery may cause the gas to ignite.

• Battery fluid is highly acidic. Avoid spilling on clothing or
other fabric. Any spilled electrolyte should be flushed with
large quantity of water and cleaned immediately.

Remounting
1) Reverse removal procedure.

2) Torque battery cables to specification.

Tightening torque
Body ground bolt (a): 8.0 N·m (0.8 kg-m, 6.0 lb-ft)

Generator belt Inspection and Adjustment
For removal, installation, inspection and adjustment referring to
“Water Pump/Generator Drive Belt Tension Inspection and
Adjustment” in Section 6B.

5. Body ground bolt

6. Retainer bolt

3

6

4

5

1

2

NOTE:
Check to be sure that ground cable has enough clear-
ance to hood panel by terminal.

(a)
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Generator Dismounting and Remounting

Generator Disassembly and Reassembly

1. “B” terminal wire 3. “L” terminal wire 5. Generator bolt 7. Splash cover Tightening torque

2. “B” terminal nut 4. “L” terminal nut 6. Generator belt 8. Generator

1. Pulley nut 3. Generator assy 5. Brush 7. “B” terminal inner nut Tightening torque

2. Pulley 4. Brush holder 6. Brush holder cover 8. Rear end cover

7.2 N·m (0.72kg-m)7

80 N·m (8.0 kg-m)1

4

3

2

6
5

6

6

8



6H-12 CHARGING SYSTEM
Generator Inspection
ROTOR

1) Using ohmmeter, check for continuity between slip rings of
rotor. If there is no continuity, replace rotor.

Standard resistance between slip rings of rotor
2.7 – 3.1 Ω at 20°C (68°F)

2) Check slip rings for roughness or scoring. If rough or scored,
replace rotor.
Using a vernier caliper, measure the slip ring diameter.
If the diameter is less than minimum, replace the rotor.

Slip ring diameter
Standard: 16.1 – 16.3 mm (0.634 – 0.642 in.)
Limit: 15.0 mm (0.591 in.)

BRUSH

Check each brush for wear by measuring its length as shown. If
brush is found worn down to service limit, replace brush. 

Exposed brush length “a”
Standard: 12.5 mm (0.492 in.)
Limit: 2.5 mm (0.098 in.)

“a”
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Specification
Battery

Generator

NOTE:
The battery used in each vehicle is one of the following two types, depending on specification.

Battery type CCA 180A CCA 210A
Nominal output 12 V
Rated capacity 36 Ah/20 h 44 Ah/20 h

28 Ah/5 h 36 Ah/5 h
Cold cranking amperes 180 A (DIN) 210 A (DIN)
Electrolyte 3.8 L (8.03/6.69 US/lmp pt)
Electrolyte specified gravity 1.28 when fully charged at 25°C (77°F)
Battery dimension

“L”: 209 – 211 mm (8.23 – 8.31 in.) “H”: 172 – 175 mm (6.77 – 6.89 in.)

“W”: 173 – 175 mm (6.81 – 6.89 in.) “a”: 10.5 mm (0.41 in.)

Type 70 A type
Rated voltage 12 V
Nominal output 70 A
Permissible max. speed 18000 r/min.
No-load speed 1230 r/min (rpm)
Setting voltage 14.2 to 14.8 V
Permissible ambient temperature –30 to 90°C (–22 to 194°F)
Polarity Negative ground
Rotation Clockwise viewed from pulley side
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Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
Body ground bolt 8 0.8 6.0
“B” terminal inner nut 4.2 0.42 3.0
“B” terminal outer nut 11 1.1 8.0
“L” terminal outer nut 6 0.6 4.5
Pulley nut 111 11.1 80.5
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6K-2 EXHAUST SYSTEM
General Description
The exhaust system consists of an exhaust manifold, three-way catalytic converter (TWC) in catalyst case,
exhaust pipes, a muffler and seals, gasket and etc.
The three-way catalytic converter is an emission control device added to the exhaust system to lower the levels
of Hydrocarbon (HC), Carbon Monoxide (CO), and Oxides of Nitrogen (NOx) pollutants in the exhaust gas.

Maintenance

At every interval of periodic maintenance service, and when vehi-
cle is raised for other service, check exhaust system as follows:

• Check rubber mountings (1) for damage, deterioration, and
out of position.

• Check exhaust system for leakage, loose connection, dent
and damage.

• If bolts or nuts are loosened, tighten them to specified torque
referring to “Exhaust System Components” in this section.

• Check nearby body areas damaged, missing, or misposi-
tioned part, open seam, hole connection or any other defect
which could permit exhaust fumes to seep into vehicle.

• Make sure that exhaust system components have enough
clearance from underbody to avoid overheating and possible
damage to passenger compartment carpet.

• Any defect should be fixed at once.

WARNING:
To avoid the danger of being burned, do not touch the
exhaust system when the system is hot. Any service on
the exhaust system should be performed when the sys-
tem is cool.
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On-Vehicle Service
Exhaust System Components

WARNING:
To avoid the danger of being burned, do not touch the exhaust system when the system is hot. Any
service on the exhaust system should be performed when the system is cool.

1. Gasket 8. Exhaust No.1 pipe 15. Exhaust manifold stiffener bolt

2. Exhaust manifold 9. Exhaust No.2 pipe 16. Exhaust No.2 pipe bolt

3. Exhaust manifold stiffener 10. Muffler 17. Caution plate

4. Oxygen sensor 11. Muffler mounting type 1 Tightening torque

5. Exhaust pipe gasket 12. Muffler mounting type 2 Do not reuse.

6. Seal ring No.1 13. Exhaust manifold bolt and nut

7. Seal ring No.2 14. Exhaust No.1 pipe bolt

17

2

14       50 N.m (5.0 kg-m)

15       50 N.m (5.0 kg-m)

15       50 N.m (5.0 kg-m)

13       50 N.m (5.0 kg-m)

5

6

7

9

8

12

11

11

12

10

12

4        45 N.m (4.5 kg-m)

4        45 N.m (4.5 kg-m)

16        43 N.m (4.3 kg-m)

16        43 N.m (4.3 kg-m)

11
3

3

1
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Exhaust Manifold Removal and Installation
Removal and installation
Refer to “Exhaust Manifold Removal and Installation” in Section 6A1.

Exhaust Manifold Inspection
Check gasket and seal for deterioration or damage.
Replace them as necessary.

Exhaust Pipe Removal and Installation
Removal and installation
For replacement of exhaust pipe, be sure to hoist vehicle and observe “Warning” under “Maintenance” in this
section and the following.

• Tighten bolts and nuts to specified torque when reassembling referring to “Exhaust System Components” in
this section.

• After installation, start engine and check each joint of exhaust system for leakage.

Tightening Torque Specification

CAUTION:
Exhaust manifold have three way catalytic converter in it, it should not be exposed to any impulse.
Be careful not to drop it or hit it against something.

Fastening part
Tightening torque

N•m kg-m lb-ft
Exhaust manifold bolts and nuts 50 5.0 36.5
Exhaust No.1 pipe bolts 50 5.0 36.5
Exhaust manifold stiffer bolts 50 5.0 36.5
Exhaust No.2 pipe bolts 43 4.3 31.5
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Manual Transaxle Construction and Servicing
The transaxle provides five forward speeds and one reverse speed by means of three synchronizers and three
shafts-input shaft, countershaft and reverse gear shaft. All forward gears are in constant mesh, and reverse
uses a sliding idler gear arrangement.

The low speed synchronizer is mounted on counter shaft and engaged with counter shaft first gear or second
gear, while the high speed synchronizer is done on input shaft and engaged with input shaft third gear or fourth
gear.

The fifth speed synchronizer on input shaft is engaged with input shaft fifth gear mounted on the input shaft.

The double cone synchronizing mechanism is provided to 2nd gear synchromesh device for high performance
of shifting to 2nd gear.

The countershaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

4WD model is equipped with transfer assembly on transaxle being mated to right side of differential output in
transaxle.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transaxle case which
is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reassem-
bling.

Further, care must be taken to adjust preload of counter shaft taper roller bearings. New synchronizer rings are
prohibited from being lapped with respective gear cones by using lapping compound before they are assem-
bled.
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Transaxle for 2WD Model

1. 5th speed sleeve & hub 8. Reverse idler gear 15. Countershaft 3rd gear

2. Input shaft 5th gear 9. Input shaft 16. Countershaft 2nd gear

3. Input shaft 4th gear 10. Right case 17. Low speed sleeve & hub

4. High speed sleeve & hub 11. Side cover 18. Countershaft 1st gear

5. Input shaft 3rd gear 12. Countershaft 5th gear 19. Final gear

6. Left case 13. Countershaft 4th gear 20. Differential case

7. Reverse gear shaft 14. Countershaft 21. Vehicle speed sensor
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Transaxle for 4WD Model

1. 5th speed sleeve & hub 7. Reverse gear shaft 13. Countershaft 4th gear 19. Final gear

2. Input shaft 5th gear 8. Reverse idler gear 14. Countershaft 20. Differential case

3. Input shaft 4th gear 9. Input shaft 15. Countershaft 3rd gear 21. Vehicle speed sensor

4. High speed sleeve & hub 10. Right case 16. Countershaft 2nd gear 22. Transfer assembly

5. Input shaft 3rd gear 11. Side cover 17. Low speed sleeve & hub

6. Left case 12. Countershaft 5th gear 18. Countershaft 1st gear
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Diagnosis
Manual Transaxle Symptom Diagnosis

Condition Possible Cause Correction
Gears slipping out of 
mesh

Maladjusted gear shift/select control cables Adjust.
Worn shift fork shaft Replace.
Worn shift fork or synchronizer sleeve Replace.
Weak or damaged locating springs Replace.
Worn bearings on input shaft or counter shaft Replace.
Worn chamfered tooth on sleeve and gear Replace sleeve and gear.

Hard shifting Maladjusted gear shift/select control cables Adjust.
Inadequate or insufficient lubricant Replenish.
Improper clutch pedal free travel Adjust.
Distorted or broken clutch disc Replace.
Damaged clutch pressure plate Replace clutch cover.
Worn synchronizer ring Replace.
Worn chamfered tooth on sleeve or gear Replace sleeve or gear.
Worn gear shift/select control cables joint Replace.
Distorted shift shaft Replace.

Noise Inadequate or insufficient lubricant Replenish.
Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn synchronizer parts Replace.
Maladjusted backlash between bevel pinion and gear Adjust as prescribed
Improper tooth contact in the mesh between bevel 
pinion and gear

Adjust or replace
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On-Vehicle Service

Manual Transaxle Oil Change
1) Before changing or inspecting oil, be sure to stop engine and

lift vehicle horizontally.
2) With vehicle lifted up, check oil level and leakage. 

If leakage exists, correct it.
3) Drain old oil and fill new specified oil by specified amount (up

to level hole).

4) Apply sealant to thread of drain plug (2) and level/filler plug
(3) and torque them as specified below.

“A” : Sealant 99000-31110

Tightening torque
Transaxle oil level/filler and drain plugs
(a) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

Transaxle oil
: API GL-4
For SAE classification, refer to viscosity chart  [A] in the 
figure.

Transaxle oil capacity
: 2.2 liters (4.6/3.9 US/lmp. pt)

Differential Side Oil Seal Replacement
Replacement

1) Lift up vehicle and drain transaxle oil.
2) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A.
3) Separate transfer from transaxle assembly. (for 4WD vehi-

cle)
For detail, refer to “Transfer Dismounting and Mounting” in
Section 7D.

CAUTION:
Do not reuse circlip, spring pin, E-ring, oil seal, gasket,
self locking nut and specified parts. Reuse of it can result
in trouble.

NOTE:
• It is highly recommended to use API GL-4 75W-90 gear

oil.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.

1. Drive shaft (LH)
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4) Remove oil seal (1) and install a new one until it becomes
flush with case surface using special tool and hammer.

Special tool
(A) : 09913-75510 (2WD and LH of 4WD)
(A) : 09951-46010 (RH of 4WD)

5) Apply grease to oil seal lip and at the same time check drive
shaft where oil seal contacts and make sure of its smooth-
ness.

“A” : Grease 99000-25010

6) Install transfer referring to “Transfer Dismounting and Mount-
ing” in Section 7D.

7) Insert front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

8) Install ball stud and stabilizer mount brackets referring to
“Wheel Hub and Steering Knuckle Removal and Installation”
and “Stabilizer Bar and Bushings Removal and Installation”
in Section 3D.

9) Install tie-rod end referring to “Tie Rod End Removal and
Installation” in Section 3B.

10) Fill transaxle oil as specified referring to “Manual Transaxle
Oil Change” in this section, and make sure that oil has been
sealed with oil seal.

NOTE:
When installing oil seal, face its spring side inward.
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Gear Shift Control Lever and Cable Components

1. Gear shift control lever knob 5. Gear select control cable 9. Cable mounting bolt

2. Lever boot holder 6. Gear shift control lever assembly 
mounting nut

10. Cable bracket bolt

3. Gear shift lever boot 7. Gear shift control lever assembly
: Apply grease  99000-25010 to pin 
ends to which shift and select cables 
are connected.

 Tightening torque

4. Gear shift control cable 8. Cable lock nut
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Gear Shift Control Lever and Cable Removal 
and Installation
Removal

1) Remove console box.

2) Disconnect gear shift and select control cables (1) from gear
shift control lever assembly (2).

a) Disconnect cable end from pivot (7) while pushing cable
end bush (4).

b) Detach cable from bracket (5) while pulling pin (6).
3) Remove gear shift control lever assembly mounting nuts (3)

and gear shift lever assembly (2) from body.
4) Disconnect shift and select cables (1) from transmission in

the same manner as step 2). 
5) Remove cable grommet and cable clamp, and then remove

shift and select cables (1) from body.

Installation
Reverse removal procedure for installation noting the following.

• Tighten gear shift control lever assembly mounting nuts (3)
to specified torque.

Tightening torque
Gear shift control lever assembly mounting nut 
(a) : 13 N·m (1.3 kg-m, 9.5 lb-ft)
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Gear Shift Control Lever and Cable Adjust-
ment

• Adjustment of shift cable:
a) With shift control lever in “NEUTRAL” position, adjust shift

cable adjusting nut (3) so that distance “a” between edge of
instrument panel (1) and center of shift knob (2) measured
as specified value.

Distance “a” : 215 mm (8.46 in.)

b) After shift cable adjustment, tighten cable lock nut (4) to
specified torque.

Tightening torque
Cable lock nut (a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

c) Make sure that boots are installed correctly.

• Adjustment of select cable:
a) With shift control lever in “NEUTRAL” position, adjust select

cable adjusting nut (3) so that the tip of select arm (cable
joint point) (1) and the center rip of gear shift control lever
assembly (2) are aligned as shown.

b) After select cable adjustment, tighten cable lock nut (4) to
specified torque.

Tightening torque
Cable lock nut (a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

1

12

2

“a”

“a
”
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Vehicle Speed Sensor (VSS) Removal and 
Installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect VSS coupler (1).

3) Remove VSS (1).

Installation

1) Apply grease to new O-ring and then install VSS to tran-
saxle.

“A” : Grease 99000-25010

2) Connect negative cable at battery.

3) Connect VSS coupler (1).

1

“A”
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Back Up Lamp Switch Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Disconnect back up lamp switch coupler (1).

3) Remove back up lamp switch (1).

Installation

1) Apply grease to new O-ring (1) and tighten back up lamp
switch (2) to specified torque.

Tightening torque
Back up lamp switch (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

2) Connect negative cable at battery.
3) Connect back up lamp switch coupler (1).

Back Up Lamp Switch Inspection

Check backup lamp switch for function using ohmmeter.

Switch ON : Continuity
Switch OFF : No continuity

2. Clutch cable

3. Gear shift and select shaft assembly

3

1

2

1

1 2

OFF ON
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Unit Repair Overhaul
Transaxle Unit Components

[A] : Forward 9. Backup lamp switch connector 18. Engine rear mounting No.2 bracket bolts

1. Engine 10. VSS connector 19. Transaxle to engine rear mounting No.2 bracket bolt

2. Transaxle 11. Transaxle to engine bolts 20. Transaxle to engine bolts

3. Engine rear mounting No.1 bracket 12. Engine left mounting bracket bolts 21. Transaxle to engine nut

4. Engine rear mounting No.2 bracket 13. Engine rear mounting bracket stiffener 22. Ground cable

5. Engine left mounting 14. Stiffener bolts 23. Clutch housing lower plate bolts

6. Engine left mounting bracket 15. Clutch housing lower plate Tightening torque

7. Shift & select control cables 16. Engine rear mounting bolt

8. Clutch cable 17. Engine rear mounting
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Transaxle Unit Dismounting and Remounting
Dismounting
Under hood

1) Disconnect negative cable at battery.
2) Undo wiring harness clamps, disconnect backup lamp switch

coupler, VSS coupler and ground cable.
3) Disconnect clutch cable from clutch release lever and

bracket.
4) Disconnect gear shift and select control cables.
5) Remove transaxle control cable bracket.
6) Remove water pipe bracket bolts from transaxle.

7) Remove transaxle to engine bolts (1).
8) Remove starting motor referring to “Starting Motor Dis-

mounting and Remounting” in Section 6G. 
9) Support engine by using lifting device.

On lift
10) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
11) Remove left and right drive shaft referring to “Front Drive

Shaft Assembly Removal and Installation” in Section 4A.
12) Remove left side of engine under cover.

13) Remove engine rear mounting bracket stiffener (1).
14) Remove clutch housing lower plate.
15) Remove engine rear mounting No.1 bracket (2) with No.2

bracket (3).
16) Remove transfer referring to “Transfer Dismounting and

Mounting” in Section 7D, if equipped.
17) Remove transaxle to engine bolts and nut.
18) Lower vehicle and support transaxle with transaxle jack.

19) Remove engine left mounting (1) with bracket (2).
20) Remove other attached parts from transaxle, if any.
21) Pull transaxle out so as to disconnect input shaft from clutch

disc and then lower it.
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Remounting

Reverse dismounting procedure for remounting noting the follow-
ing.

• Install transfer referring to “Transfer Dismounting and Mount-
ing” in Section 7D, if equipped.

• Refer to “Transaxle Unit Components” for fastener specified
torque.

• Push in drive shaft joints (right & left) fully so as to snap ring
of shaft engages with differential gear.

• Set each clamp for wiring securely.
• Install starting motor referring to “Starting Motor Dismounting

and Remounting” in Section 6G.
• After connecting clutch cable, be sure to adjust its play prop-

erly. 
Refer to “Clutch Pedal Inspection” in Section 7C.

• Fill transaxle with oil as specified referring to “Manual Tran-
saxle Oil Change” in this section.

• Connect battery and check function of engine, clutch and
transaxle.

CAUTION:
Care should be taken not to scratch oil seal lip with drive
shaft while raising transaxle.
Do not hit drive shaft joint with hammer when installing it
into differential gear.



7A1-16 MANUAL TRANSAXLE
Transaxle Case Components

1. Transaxle right case 12. Oil gutter bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

2. Transaxle left case
: Apply sealant 99000-31110 to mating surface of left case and 
right case.

13. Left case plate screw and bolts

3. Gear shift and select shaft assembly 14. VSS bolt

4. Transaxle left case plate 15. Side cover bolt No.1

5. Transaxle side cover
: Apply sealant 99000-31110 to mating surface of side cover 
and left case.

16. Side cover bolt No.2

6. Back up lamp switch 17. Transaxle case bolt

7. O-ring
: Apply SUZUKI SUPER GREASE A
99000-25010 to O-ring.

18. Guide case bolt No.1

8. Differential assembly 19. Guide case bolt No.2

9. Oil level/filler plug
: Apply sealant 99000-31110 to all around thread part of plug.

Tightening torque

10. Oil drain plug
: Apply sealant 99000-31110 to all around thread part of plug.

Do not reuse.

11. VSS
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Gear Shift and Select Shaft Assembly Components

Gear Shift and Select Shaft Assembly 
Removal and Installation
Removal

1) Remove gear shift interlock bolt (1) and 5th to reverse inter-
lock guide bolt (2) from transaxle case.

2) Remove gear shift and select shaft assembly (3).

1. Gear shift & select shaft 7. Guide case bolt No.1 13. Select lever shaft bush
:Apply grease 99000-25010 to whole area 
of bush.

2. 5th & reverse gear shift cam 8. Guide case bolt No.2 14. Select lever boss
:Apply grease 99000-25010 to internal and 
external diameter

3. Gear shift interlock plate 9. Select lever bracket bolt Tightening torque

4. Gear shift & select lever 10. 5th to reverse interlock guide bolt
:Apply sealant 99000-31110 to bolt 
thread.

Do not reuse.

5. Shift cable lever 11. Gear shift interlock bolt
:Apply sealant 99000-31110 to 
bolt thread.

Apply transaxle oil.

6. Select cable lever 12. Guide case
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Installation

1) Apply grease to select lever shaft bush and select lever
boss, and install gear shift and select shaft assembly with
new gasket into transaxle.

“A” : Grease 99000-25010

2) Apply sealant to gear shift guide case No. 2 bolt (5). Tighten
gear shift guide case No. 1 bolts (1) and No. 2 bolt (5) to
specified torque at the position that clearance “a” is within 1 -
1.5 mm (0.04 - 0.06 in.).

Tightening torque
Gear shift guide case bolts 
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Install washer and gear shift interlock bolt (2) to which seal-
ant have been applied and them tighten it to specified
torque.

“B” : Sealant 99000-31110

Tightening torque
Gear shift interlock bolt (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

4) Install washer and 5th to reverse interlock guide bolt (3) to
which sealant have been applied and then tighten it to speci-
fied torque.

“B” : Sealant 99000-31110

Tightening torque
5th to reverse interlock guide bolt (a) : 23 N·m (2.3 kg-m, 
17.0 lb-ft)
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Gear Shift and Select Shaft Disassembly and 
Assembly

1) Push spring pins out using specified spring pin removers as
shown bellow.

Special tool
(A) : 09922-85811 (4.5 mm)
(B) : 09925-78210 (6.0 mm)
(C) : 2.8 – 3.0 mm (0.11 – 0.12 in.) Commercially available 
spring pin remover

2) Inspect component parts for wear, distortion or damage. If
any detect is found, replace detective part with new one.

Fifth Gear Disassembly and Assembly
Disassembly

1) Remove side cover bolts and take off transaxle side cover.

NOTE:
• When driving in spring pins, prevent shaft from being

bent by supporting it with wood block.
• Assemble 5th & reverse gear shift cam with its pit and

spring pin aligned.
• Make sure to select an appropriate spring by identify-

ing the painted colors to keep gear shifting perfor-
mance as designed.
– Low speed select spring - No paint
– Reverse select spring - Pink

1. E-ring 10. Ball

2. Washer 11. Gear shift & select shaft

3. Reverse select spring 12. 5th & reverse gear shift cam

4. Gear shift interlock plate 13. Spring pin

5. Ball 14. Cam guide return spring

6. Gear shift interlock spring 15. 5th & reverse gear shift cam guide

7. Gear shift & select lever 16. Spring pin

8. Spring pin 17. Low speed select spring

9. Spring pin

CAUTION:
Care should be taken not to distort side cover when it is
removed from left case.
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2) Using special tool, remove circlip (1) and then hub plate (2).

Special tool
(A) : 09900-06107

3) Drive out spring pin using special tool and hammer.

Special tool
(A) : 09922-85811

4) Remove gear shift fork (2), sleeve & hub assembly (3), syn-
chronizer ring spring, synchronizer ring and 5th gear all
together. Use gear puller (1) for removal if spline fitting of
hub is tight.

5) Install input shaft 5th gear (1) and special tool to stop rota-
tion of shafts, and remove countershaft nut (2).

Special tool
(A) : 09927-76010

6) Remove special tool, input shaft 5th gear, needle bearing of
separated steel cage type and then counter shaft 5th gear. 

7) Remove left case plate screw (1) and bolts (3), and take off
left case plate (2).

8) Remove bearing set shim.

(A)

2 1

(A)

1

3

2
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Assembly

1) Install seat countershaft left bearing cup (1) to bearing cone,
tap cup using special tool and plastic hammer (2).

Special tool
(A) : 09913-84510

2) With putting a shim (2) on bearing cup (3), place straight
edge (1) over it and compress it by hand through straight
edge, and then measure clearance “a” between case sur-
face (4) and straight edge using feeler gauge (5).

Clearance between case surface and straight edge
“a” : 0.13 – 0.17 mm (0.0051 – 0.0067 in.)
(Shim protrusion)

3) By repeating above step, select a suitable shim which
adjusts clearance “a” to specification and put it on bearing
cup.

Available shim thickness
0.40, 0.45, 0.50, 0.55, 0.6, 0.65,0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 
1.0,1.05, 1.1 and 1.15 mm (0.015, 0.017, 0.019, 0.021, 
0.023,0.025, 0.027, 0.029, 0.031, 0.033,0.035, 0.037, 0.039, 
0.041, 0.043 and 0.045 in.)

NOTE:
Insert 0.15 mm (0.0059 in.) feeler to know whether or not
a shim fulfills specification quickly.
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4) Place left case plate (2) inserting its end in groove of shift
guide shaft (4) and tighten new adhesive pre-coated screw
(1) and bolts (7) temporarily with less than specified toque.

5) Tighten new screw and new bolts to specified torque finally
in the order of alphabet shown in figure.

\

Tightening torque
Left case plate screw and bolts 
(a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

6) Assemble 5th speed synchronizer sleeve (4) and hub (3)
with keys (2) and springs (1).

Synchronizer key installation position
: A = B

7) Install 5th gear (1) to counter shaft facing machined boss A
inward.

CAUTION:
Do not reuse left case plate screw (1) and bolts (7). Be
sure to use new adhesive pre-coated screw and bolts.
Otherwise, screw and bolts may loosen.

NOTE:
After tightening screw and bolts, make sure that counter-
shaft (5) can be rotated by hand feeling certain load.

3. Input shaft

6. Transaxle left case

NOTE:
Short side C in keys, long flange D in hub and chamfered
spline F in sleeve should face inward (5th gear side).

[A] : Short side C D : Long flange (Inward)

[B] : Long side E : Key way

C : Short side (Inward) F : Chamfered spline (Inward)

A : Machined boss (Inside)

B : No machining (Outside)
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8) Install needle bearing of separated steel cage type to input
shaft, apply oil then install 5th gear (1) and special tool to
stop shaft rotation.

Special tool
(B) : 09927-76010

9) Install new countershaft nut (2) and tighten it to specification.

Tightening torque
Countershaft nut (b) : 70 N·m (7.0 kg-m, 51.0 lb-ft)

10) Remove special tool, then caulk countershaft nut (4) at C
with caulking tool and hammer.

11) Install synchronizer ring (2).
12) Fit 5th gear shift fork (1) to sleeve & hub assembly (3) and

install them into input shaft, shift shaft and shift guide shaft at
once aligning hub oil groove A with shaft mark B.

13) Drive in spring pin (1).
14) Fit hub plate (3) and fix it with circlip (2).

NOTE:
Long flange of hub faces inward (gear side).

A : Oil groove (Align with B)

B : Punch mark

C : Caulking

3

2

1
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15) Clean mating surface of both left case (2) and side cover (1),
apply sealant to side cover (1) as shown in figure by such
amount that its section is 1.5mm (0.059 in.) in diameter,
mate it with left case and then tighten bolts.

“B” : Sealant 99000-31110

Tightening torque
Side cover No.1 bolts (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)
Side cover No.2 bolts (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Gear Shift Shaft, Input Shaft and Counter 
Shaft Removal and Installation
Removal

1) Remove gear shift and select shaft assembly referring to
“Gear Shift and Select Shaft Assembly Removal and Instal-
lation” in this section.

2) Remove fifth gear referring to “Fifth Gear Disassembly and
Assembly” in this section.

3) Remove snap ring (1) using special tool.

Special tool
(A) : 09900-06107

4) Remove gear shift locating bolts (1) with washers, then take
out locating springs and steel balls.

5) Remove back up lamp switch (2).

2. Input shaft

3. Input shaft left bearing

1

(A)2

3
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6) Remove reverse shaft bolt (1) with washer.
7) Remove case bolts (2) from outside and another bolts from

clutch housing side.
8) Tapping left case (3) flanges with plastic hammer, remove

left case.

9) Pull out reverse gear shaft (1) with washer (2), then take off
reverse idler gear (3).

10) Remove reverse gear shift lever bolts (4) and reverse gear
shift lever (5).

11) Pull out 5th & reverse gear shift guide shaft (6) together with
5th & reverse gear shift shaft (7).

12) Tapping input shaft end with plastic hammer, push it out as
assembly from case a little, then take out input shaft assem-
bly (1), counter shaft assembly (2), high speed gear shift
shaft (3) and low speed gear shift shaft (4) all at once.

Installation

1) Install differential assembly (1) into right case (2).
2) Insert VSS (3) with grease applied to its new O-ring, then

tighten it with bolt.

Grease 99000-25010
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3) Join input shaft (5), countershaft (4), low speed gear shift
shaft (2) and high speed gear shift shaft (3) assemblies all
together, then install them into right case (1).

4) Install 5th & reverse gear shift shaft (1) with 5th & reverse
gear shift guide shaft (2) into right case (5). Reverse gear
shift arm (4) has to be joined with reverse gear shift lever (3)
at the same time.

5) Place reverse gear shift lever (3), fasten it with bolts (6) after
applying thread lock cement.

“A” : Thread lock cement 99000-32110

Tightening torque
Reverse gear shift lever bolts 
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

Distance between lever end and shaft bore
“a” : 5 mm (0.2 in.)

6) Make reverse idler gear (1) with reverse gear shift lever (2),
insert reverse gear shaft (3) into case through idler gear and
then align “A” in shaft with “B” in case.

CAUTION:
Take care not to damage oil seal lip by input shaft, or oil
leakage may take place.

NOTE:
• Input shaft right bearing on shaft can be installed into

right case tapping shaft with plastic hammer.
• Check to make sure that counter shaft is engaged with

final gear while installing.

NOTE:
• When installing reverse gear shift lever (3), set it as the

following specification.

• Distance “a” must be measured after installing reverse
gear shaft.

• When “a” is 5 mm (0.2 in.), clearance between reverse
idler gear groove and shift lever end will be 1 mm (0.04
in.).

NOTE:
• Make sure that washer (4) has been installed in shaft at

above the gear.
• Check to confirm that reverse gear shift lever end has

clearance 1 mm (0.04 in.) to idler gear groove.
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7) Clean mating surfaces of both right and left cases, apply
sealant to right case (2) as shown in figure by such amount
that its section is 1.5mm (0.059 in.) in diameter then mate it
with left case (1).

“B” : Sealant 99000-31110

8) Tighten case bolts (3) from left case side to specified torque.

Tightening torque
Transaxle case bolts (b) : 19 N·m (1.9 kg-m, 14.0 Ib-ft)

9) Install reverse shaft bolt (4) to which thread lock cement
have been applied with aluminum washer and tighten it.

“A” : Thread lock cement 99000-32110

Tightening torque
Reverse shaft bolt (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

10) Install another case bolts from clutch housing side and
tighten them to specification.

Tightening torque
Transaxle case bolts : 19 N·m (1.9 kg-m, 14.0 Ib-ft)

11) Install new snap ring (1) using special tool.

Special tool
(A) : 09900-06107

12) Check locating spring for deterioration and replace with new
one as necessary.

Locating spring free length
For Low speed (3) and 5th & reverse (6)
Standard : 26.1 mm (1.028 in.)
Service Limit : 25.0 mm (0.984 in.)
For High speed (5)
Standard : 40.1 mm (1.579 in.)
Service Limit : 39.0 mm (1.535 in.)

13) Install steel balls (4) and locating springs (4, 5 and 6) for
respective gear shift shaft and tighten bolts (1) to which seal-
ant have been applied to its thread part.

Sealant “A” : 99000-31110

Tightening torque
Gear shift locating bolt (d) : 13 N·m (1.3 kg-m, 9.5 Ib-ft)

2. Input shaft

3. Input shaft left bearing

1

(A)2

3

2. Washer
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Assembly
1) Clean mating surface of guide case.
2) Install fifth gear referring to “Fifth Gear Disassembly and

Assembly” in this section.
3) Install gear shift and select shaft assembly referring to “Gear

Shift and Select Shaft Assembly Removal and Installation” in
this section.

4) Tighten back up lamp switch (1) to specified torque.

Tightening torque
Back up lamp switch (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

5) Check input shaft for rotation in each gear position.
6) Also confirm continuity of back up lamp switch in reverse

position using ohmmeter.

Transaxle Case Disassembly and Assembly
Disassembly

1) Remove differential gear assembly (1) from right case (2).
2) Remove VSS (3).
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3) Remove input shaft oil seal (1) using special tools, if neces-
sary.

Special tool
(A) : 09930-30104
(B) : 09923-74510

4) If input shaft right bearing has been left in right case, pull it
out using special tools.

Special tool
(A) : 09930-30104
(B) : 09923-74510

5) Also pull out countershaft right bearing cup (2) using special
tools, if necessary.

Special tool
09941-64511
09930-30104

6) Remove counter shaft left bearing cup from left case using
special tools.

Special tool
09913-84510

7) Replace differential side oil seal(s) referring to “Differential
Side Oil Seal Replacement” in this section, if necessary.

8) Remove oil gutter from left case, if necessary.

Assembly

1) If input shaft oil seal (1) has been removed, install it with its
spring side facing upward.
Use special tool and hammer for installation and apply
grease to oil seal lip.

“B” : Grease 99000-25010

Special tool
(A) : 09951-76010

2) If counter shaft right bearing cup (2) has been removed,
install it using special tools and hammer.

Special tool
(B) : 09924-74510
(C) : 09925-68210

NOTE:
Before installation, wash each part and apply specified
transaxle oil to sliding faces of bearing and gear.
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3) If input oil gutter (1) has been removed, install it with bolt to
which thread lock cement have been applied.

“A” : Thread lock cement 99000-32110

Tightening torque
Oil gutter bolt (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) Install counter shaft left bearing cup into case bore tapping it
with plastic hammer lightly.

Input & Counter Shaft Components
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Input Shaft Disassembly and Assembly
Disassembly

1) Remove input shaft right bearing (2) from input shaft (1)
using bearing puller (3) and press.

2) Drive out 5th gear spacer (2), left bearing (3) and 4th gear
(4) all at once from input shaft (1) using puller (5) and press.

3) Take out 4th gear needle bearing and high speed synchro-
nizer ring.

1. Input shaft 18. 5th synchronizer spring 35-1. Needle bearing (steel cage type)

2. Oil seal
: Apply grease 99000-25010 to oil seal lip

19. 5th speed sleeve & hub 36. Countershaft 2nd gear

3. Input shaft right bearing 20. 5th synchronizer key 37. Countershaft 3rd gear

4. Input shaft 3rd gear 21. 5th synchronizer hub plate 38. 3rd & 4th gear spacer

5. Needle bearing (resin cage type) 22. Circlip 39. Countershaft 4th gear

5-1. Needle bearing (resin cage type) 23. Reverse gear shaft 40. Countershaft left bearing

6. High speed synchronizer ring 24. Reverse idler gear 41. Bearing set shim

7. High speed synchronizer spring 25. Reverse shaft washer 42. Countershaft 5th gear

8. High speed sleeve & hub 26. Countershaft right bearing 43. Countershaft nut
: After tightening nut to specified torque, 
caulk nut securely.

9. High speed synchronizer key 27. Countershaft 44. Reverse shaft bolt
: Apply thread lock cement 99000-
32110 to thread part of bolt.

10. Circlip 28. Countershaft 1st gear 45. Washer

11. Input shaft 4th gear 29. 1st gear synchronizer ring 46. Center cone

12. Input shaft left bearing 30. Low speed synchronizer spring 47. 2nd gear synchronizer inner ring

13. Snap ring 31. Low speed sleeve & hub Tightening torque

14. Input shaft 5th gear 32. Low speed synchronizer key Do not reuse.

15. 5th gear spacer 33. Circlip Apply transaxle oil.

16. 5th gear needle bearing 
(separated steel cage type)

34. 2nd gear synchronizer outer ring

17. 5th speed synchronizer ring 35. Needle bearing 
(separated steel cage type)

CAUTION:
To avoid gear tooth from being damaged, support it at
flat side of bearing puller.
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4) Using special tool, remove circlip (1).

Special tool
(A) : 09900-06107

5) Drive out high speed synchronizer sleeve & hub assembly
(2) together with 3rd gear (3) from input shaft (1) using puller
(4) and press.

6) Take out 3rd gear needle bearing from shaft.
7) Disassemble synchronizer sleeve & hub assembly.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

3) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 3rd gear tooth.
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4) Fit high speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

5) Drive in right bearing (1) to input shaft (2) using special tool
and hammer.

Special tool
(A) : 09913-80112

6) Install 3rd gear needle bearing of resin cage type, apply oil to
it, then install 3rd gear (1) and synchronizer ring (2).

7) Drive in high speed sleeve & hub assembly (3) using special
tool and hammer, facing long flange side of hub to 3rd gear.

Special tool
(B) : 09913-84510

NOTE:
• No specific direction is assigned to each key but it is

assigned as sleeve & hub assembly.
• Size of high speed synchronizer sleeve, hub, keys and

springs is between those of low speed and 5th speed
ones.

[A] : 3rd gear side

C : Long flange

D : Key way

E : Projecting end

NOTE:
• While press-fitting sleeve & hub, make sure that syn-

chronizer ring key slots are aligned with keys in sleeve
& hub assembly.

• Check free rotation of 3rd gear after press-fitting
sleeve & hub assembly.

• Synchronizer rings for 3rd and 4th are identical.

[A] : 3rd gear side

A : Key way

B : Long flange

C : Projecting end
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8) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of steel cage type, apply oil to
bearing and then install synchronizer ring (3) and 4th gear
(4).

9) Press-fit left bearing (2) using special tool and hammer.

Special tool
(C) : 09925-98221

10) Using the same special tool at step 9), drive in 5th gear
spacer (1).

Counter Shaft Disassembly and Assembly
Disassembly

1) Drive out left bearing cone (2) with 4th gear (3) from counter
shaft (1) using puller (4) and press.

2) Apply puller (5) to 2nd gear (4) and drive out 3rd & 4th gear
spacer (2) and 3rd gear (3) together with 2nd gear (4) from
counter shaft (1) using press. Take out needle bearing of
separated steel cage type from counter shaft.

3) Take out 2nd synchronizer outer ring, center cone and inner
ring.

CAUTION:
To prevent 5th gear spacer from being distorted because
of excessive compression, do not press-fit it with left
bearing at once.

CAUTION:
• Use puller and press that will bear at least 5 ton (11,000

lb) safely.
• To avoid tooth damage, support 4th gear at flat side of

puller.

CAUTION:
• If compression exceeds 5 ton (11,000 lb), release com-

pression once, reset puller support and then continue
press work again.

• To avoid gear tooth from being damaged, support it at
flat side of bearing puller.
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4) Using special tool, remove circlip (1).

Special tool
(A) : 09900-06107

5) Apply puller (3) to 1st gear (2) and drive out low speed syn-
chronizer sleeve & hub assembly (1) with 1st gear (1) using
press.

6) Disassemble synchronizer sleeve & hub assembly.
7) Take out 1st gear needle bearing of resin cage type from

shaft.

8) Remove right bearing cone (2) using puller (3), metal stick
(1) and press.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

CAUTION:
To avoid gear tooth from being damaged, support it at
flat side of bearing puller.
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3) Put the synchronizer outer ring (1), inner ring (3) and the
cone (2) together and then measure the step difference
between the outer ring and the inner ring. And also check
each chamfered tooth of gear and synchronizer ring and
replace with new one, if necessary. Also, check gear tooth.

Difference between synchronizer outer ring and inner ring
Standard “b” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “b” : 0.5 mm (0.019 in.)

4) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

5) Fit low speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

6) Install right bearing cone (1) to counter shaft (2) using spe-
cial tool and hammer.

Special tool
(A) : 09923-78210

7) Install needle bearing of resin cage type, apply oil to it, then
install 1st gear and 1st gear synchronizer ring.

NOTE:
• No specific direction is assigned to each key but it is

assigned as sleeve & hub assembly.
• Size of low speed synchronizer keys and springs are

the largest compared with those of high speed and 5th
speed ones.

[A] : 1st gear side

C : Key way

D : Short flange
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8) Drive in low speed sleeve & hub assembly (1) using special
tools and hammer, facing “B” side of sleeve to 1st gear.

Special tool
(A) : 09923-78210
(B) : 09925-18011
(C) : 09940-53111

9) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of separated steel cage type, apply
oil to bearing.
With synchronizer outer ring (3), center cone (4) & inner ring
(5) put together and installed to 2nd gear (6) as shown in fig-
ure.

10) Press-fit 3rd gear (2) and spacer (1) using special tools and
press.

Special tool
(A) : 09923-78210
(D) : 09913-80112

NOTE:
• Support shaft with special tool as shown in figure so

that retainer of bearing cone (4) will be free from com-
pression.

• Make sure that synchronizer ring (2) key slots are
aligned with keys while press-fitting sleeve & hub
assembly.

• Check free rotation of 1st gear (3) after press-fitting
sleeve & hub assembly.

A : Align key slots with keys

[A] : SECTION A - A

CAUTION:
Press-fit 3rd gear (2) and spacer (1) first, and then 4th
gear later separately so that counter shaft will not be
compressed excessively.
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11) Press-fit 4th gear (2) using the same procedure as step 10).
12) Install left bearing cone (1) using special tools and hammer.

Special tool
(A) : 09923-78210
(E) : 09925-98221

Gear Shift Shaft Components

NOTE:
For protection of right bearing cone (3), always support
shaft with special tool as illustrated.

1. Low speed gear shift shaft 5. 5th & reverse gear shift guide shaft 9. Reverse gear shift lever bolt
:Apply thread lock 99000-32110 to all 
around thread part to bolt.

2. High speed gear shift shaft 6. Reverse gear shift arm Tightening torque

3. 5th & reverse gear shift shaft 7. 5th gear shift fork Do not reuse.

4. Reverse gear shift lever 8. Gear shift locating bolt Apply transaxle oil.
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High Speed and Low Speed Gear Shift Shafts 
Inspection

1) Using feeler gauge, check clearance between fork (1) and
sleeve (2) and replace those parts if it exceeds limit below.

Clearance between fork and sleeve
Service limit “a” : 1.0 mm (0.039 in.)

2) Insert each gear shift shaft into case and check that it moves
smoothly. If it doesn’t, correct using oilstone, reamer or the
like.

5th & Reverse Gear Shift Shafts Disassembly 
and Assembly
Disassembly

Disassemble component parts using special tool and hammer.

Special tool
(A) : 09922-85811

Assembly
Replace or correct parts as required and assemble shafts making
sure that component parts are in proper order as shown in figure.

NOTE:
For correct judgement of parts replacement, carefully
inspect contact portion of fork and sleeve.

NOTE:
• Distinguish reverse gear shift arm spring (Blue) (2)

from low speed locating spring (Yellow).
• Install 2 steel balls (3) in reverse gear shift arm (1) with-

out fail.
• Drive in spring pin for reverse gear shift arm (1) facing

slit A toward front.

4. Spring pin 7. 5th & reverse gear shift guide shaft

5. 5th & reverse gear shift shaft 8. 5th gear side

6. 5th & reverse gear shift yoke A: Face pin slit toward 5thn gear side
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Differential Components

1. Differential pinion washer 9. Final gear

2. Differential side pinion gear 10. Final gear bolt
: Apply thread lock 99000-32110 to all around thread part of bolt

3. Differential side gear 11. Differential pinion shaft

4. Side gear washer 12. Differential pinion shaft pin

5. Differential side oil seal
: Apply grease 99000-25010 to oil seal lip.

Tightening torque

6. Differential side bearing Do not reuse.

7. Speed sensor ring Apply transaxle oil.

8. Differential case
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Differential Disassembly and Assembly
Disassembly

1) Using special tools, remove right bearing (1) and sensor
rotor (2).

Special tool
(A) : 09913-60910
(B) : 09925-88210

2) Remove left bearing in the same manner at step 1).
3) Support differential case with soft jawed vise and remove

final gear bolts then take out final gear.

4) Using special tool and hammer, drive out differential pinion
shaft pin and then disassemble component parts.

Special tool
(C) : 09922-85811

Assembly

1) Drive in new differential pinion shaft pin (2) till the depth from
differential case (3) surface is about 1 mm (0.04 in.).

2) Press-fit new sensor rotor (1) with groove (4) side downward
as shown using special tools and copper hammer.

Special tool
(A) : 09913-75510
(B) : 09940-54910

3) Press-fit left bearing (2) using special tools and copper ham-
mer.

4) Support differential assembly (1) as illustrated so as to left
bearing (2) is floating, and then press-fit right bearing (3) like
left bearing in Step 3).

Special tool
(C) : 09951-76010
(D) : 09951-16060

1. Differential case

2. Differential gear

3. Differential pinion shaft
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5) Hold differential assembly with soft jawed vise (3), install
final gear (2) as shown in figure and then tighten bolts (1)
with thread lock cement applied to specified torque.

“A” : Thread lock cement 99000-32110

Tightening torque
Final gear bolts (a) : 90 N·m (9.0 kg-m, 65.0 lb-ft)

Differential Adjustment
Judging from abnormality noted before disassembly and what is
found through visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly. Make sure
that all parts are clean.

1) Assemble differential gear and measure thrust play of differ-
ential gear as follows.

Differential gear thrust play
: 0.03 – 0.31 mm (0.001 – 0.012 in.)

• For left side

a) Hold differential assembly with soft jawed vise and apply
measuring tip of dial gauge to top surface of gear.

b) Using 2 screwdrivers (1), move gear (2) up and down and
read movement of dial gauge pointer.

Special tool
(A) : 09900-20606
(B) : 09900-20701

NOTE:
Make sure to install final gear in correct installing direc-
tion.

CAUTION:
Use of any other bolts than specified ones is prohibited.

4. Groove
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• For right side

a) Using similar procedure to the above, set dial gauge tip to
gear (1) shoulder.

b) Move gear up and down by hand and read dial gauge.

Special tool
(A) : 09900-20606
(B) : 09900-20701

2) If thrust play is out of specification, select suitable thrust
washer from among the following available size, install it and
check again that specified gear play is obtained.

Available thrust washer thickness
0.9, 0.95, 1.0, 1.05, 1.1, 1.15 and 1.2 mm
(0.035, 0.037, 0.039, 0.041, 0.043, 0.045, and 0.047 in.)
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Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
Transaxle oil level/filler and drain plugs 21 2.1 15.5
Oil gutter bolt 10 1.0 7.5
Final gear bolts 90 9.0 65.0
Reverse gear shift lever bolts 23 2.3 17.0
Transaxle case bolts 19 1.9 14.0
Reverse shaft bolt 23 2.3 17.0
Gear shift locating bolt 13 1.3 9.5
Left case plate screw and bolts 10 1.0 7.5
Countershaft nut 70 7.0 51.0
Side cover No.1 bolts 10 1.0 7.5
Side cover No.2 bolts 23 2.3 17.0
Gear shift guide case No.1 bolts 23 2.3 17.0
Gear shift guide case No.2 bolt 23 2.3 17.0
Gear shift interlock bolt 23 2.3 17.0
5th to reverse interlock guide bolt 23 2.3 17.0
Back up lamp switch 23 2.3 17.0
Gear shift control lever assembly mounting nut 13 1.3 9.5
Cable lock nut 5.5 0.55 4.0
Cable mounting bolt 5.5 0.55 4.0
Cable bracket bolt 50 5.0 37.5
Transaxle to engine bolts 85 8.5 63.5
Engine left mounting bracket bolts 55 5.5 42.0
Stiffener bolts 55 5.5 42.0
Engine rear mounting bolt 75 7.5 57.0
Engine rear mounting No.2 bracket bolts 55 5.5 42.0
Transaxle to engine rear mounting No.2 bracket bolt 55 5.5 42.0
Transaxle to engine nut 85 8.5 64.0
Clutch housing lower plate bolt 55 5.5 42.0
VSS bolt 5.5 0.55 4.0
Select lever bracket bolt 23 2.3 17.5
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Required Service Material

Special Tool

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips
• O-rings
• Select lever boss
• Select lever shaft bush

Sealant SUZUKI BOND NO.1215
(99000-31110)

• Oil drain plug and filler/level plug
• Locating spring bolts
• Mating surface of transaxle case
• Mating surface of side cover
• Gear shift interlock bolt
• 5th to reverse interlock guide bolt
• Guide case bolts

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Reverse gear shift lever bolts
• Oil gutter bolt
• Reverse shaft bolt
• Final gear bolts

09900-06107 09900-20606 09900-20701 09913-60910
Snap ring pliers
(Opening type)

Dial gauge Magnetic stand Bearing puller

09913-75510 09913-80112 09913-84510 09922-85811
Bearing installer Bearing installer Bearing installer Spring pin remover

4.5 mm (0.18 in.)



7A1-46 MANUAL TRANSAXLE
09923-74510 09923-78210 09924-74510 09925-18011
Bearing remover Bearing installer Installer attachment Bearing installer

09925-68210 09925-78210 09925-88210 09925-98221
Bearing outer race 
installer

Spring pin remover 6 mm
(0.24 in.)

Bearing puller attachment Bearing installer

09927-76010 09930-30104 09940-53111 09940-54910
Gear holder Sliding shaft Bearing installer Sensor rotor installer

09941-64511 09951-16060 09951-46010 09951-76010
Bearing remover Bush remover Bearing installer Bearing installer
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
The clutch is a diaphragm-spring clutch of a dry single disc type. The diaphragm spring is of a tapering-finger
type, which is a solid ring in the outer diameter part, with a series of tapered fingers pointing inward.

The disc, carrying four torsional coil springs, is positioned on the transmission input shaft with an involute spline
fit.

The clutch cover is secured to the flywheel, and carries the diaphragm spring in such a way that the peripheral
edge part of the spring pushes on the pressure plate against the flywheel (with the disc in between), when the
clutch release bearing is held back. This is the engaged condition of the clutch.
Depressing the clutch pedal causes the release bearing to advance and pushes on the tips of the tapered fin-
gers of the diaphragm spring. When this happens, the diaphragm spring pulls the pressure plate away from the
flywheel, thereby interrupting the flow of drive from flywheel through clutch disc to transmission input shaft.

1. Crankshaft 6. Diaphragm spring

2. Flywheel 7. Release bearing

3. Clutch disc 8. Input shaft bearing

4. Pressure plate 9. Input shaft

5. Clutch cover 10. Release shaft
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Diagnosis
Diagnosis Table

Condition Possible Cause Correction
Slipping Improper clutch pedal free travel Adjust free travel.

Worn or oily clutch disc facing Replace disc.
Warped disc, pressure plate or flywheel surface Replace disc, clutch cover or 

flywheel.
Weakened diaphragm spring Replace clutch cover.
Rusted clutch cable Replace cable.

Dragging clutch Improper clutch pedal free travel Adjust free travel.
Weakened diaphragm spring, or worn spring tip Replace clutch cover.
Rusted input shaft splines Lubricate.
Damaged or worn splines of transmission input shaft Replace input shaft.
Excessively wobbly clutch disc Replace disc.
Clutch facings broken or dirty with oil Replace disc.

Clutch vibration Glazed (glass-like) clutch facings Repair or replace disc.
Clutch facings dirty with oil Replace disc.
Release bearing slides unsmoothly on input shaft 
bearing retainer

Lubricate or replace input 
shaft bearing retainer.

Wobbly clutch disc, or poor facing contact Replace disc.
Weakened torsion springs in clutch disc Replace disc.
Clutch disc rivets loose Replace disc.
Distorted pressure plate or flywheel surface Replace clutch cover or fly-

wheel.
Weakened engine mounting or loosened engine 
mounting bolt or nut

Retighten or replace mount-
ing.

Noisy clutch Worn or broken release bearing Replace release bearing.
Input shaft front bearing worn down Replace input shaft bearing.
Excessive rattle of clutch disc hub Replace disc.
Cracked clutch disc Replace disc.
Pressure plate and diaphragm spring rattling Replace clutch cover.

Grabbing clutch Clutch disc facings soaked with oil Replace disc.
Clutch disc facings excessively worn Replace disc.
Rivet heads showing out of facing Replace disc.
Weakened torsion springs Replace disc.
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On-Vehicle Service
Clutch Cable Components

[A]: For RH vehicle 5. Clutch release lever nut

[B]: For LH vehicle 6. Clutch release lever bolt

1. Clutch cable 7. Clutch pedal

2. Clutch release lever 8. Clutch cable hook
: Apply grease 99000-25010 to cable hook.

3. Clutch cable joint pin
: Apply grease 99000-25010 to joint pin.

9. Clutch cable clamp bolt

4. Clutch cable joint nut Tightening torque
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Clutch Cable Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Remove clutch cable joint nut (1).
3) Remove joint pin (2) from clutch release lever (3).

4) Disconnect cable hook (1) from clutch pedal (4).
5) Remove clutch cable (3) from bracket (5) by turning cable

cap (2) about 90° as shown.

Installation

1) Apply grease to cable end hook (1) and also joint pin (2)
before installing cable.

“A” : Grease 99000-25010

2) Hook cable end with pedal using screwdriver or long nose
pliers from cabin inside, then join inner cable wire joint pin in
release lever.

3) Install clutch cable (2) to bracket (3) by turning cable cap (1)
about 90° as shown.

4) Screw in joint nut and adjust clutch pedal free travel referring
to “Clutch pedal free travel” in this section.

5) Check clutch for proper function with engine running.

NOTE:
Take care that cable grommet (4) has specific installing
direction as shown in the figure.
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Clutch Cable Inspection

Inspect clutch cable and replace it for any of the following condi-
tions.

• Excessive cable friction
• Frayed cable
• Bent or kinked cable
• Broken boots
• Worn end
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Clutch Pedal and Clutch Pedal Bracket Components

1. Clutch cable hook
: Apply grease 99000-25010 to cable hook.

7. Pedal spring
: Apply grease 99000-25010 to inside surface of spring.

2. Clutch pedal bracket 8. Pedal shaft spacer
: Apply grease 99000-25010 to outside surface of spacer.

3. Pedal bracket bolt
: Pedal bracket bolt must be tighten after pedal bracket nut.

9. Pedal shaft nut

4. Pedal bracket nut 10. Clutch pedal

5. Pedal shaft 11. Pedal pad

6. Pedal bush Tightening torque
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Clutch Pedal Inspection
Clutch pedal height

Measure clutch pedal height (1), distance between dash panel
silencer (2) and clutch pedal (1).

Reference height 
“a” : 195 – 205 mm (7.80 – 8.20 in.) for RH vehicle
“b” : 163 – 173 mm (6.52 – 6.92 in.) for LH vehicle

Clutch pedal free travel

1) Depress clutch pedal (1), stop the moment clutch resistance
is felt, and measure distance (clutch pedal free travel). Free
travel should be within the following specification.

Pedal free travel
“c” : 15 – 20 mm (0.6 – 0.8 in.)

2) If free travel is out of specification, adjust it with cable joint
nut (1).

Release lever free travel (Reference)
“d” : 0 – 2 mm (0 – 0.08 in.)

3) After checking clutch pedal free travel, also check clutch for
proper function with engine running.

"a"

"b
"

1

2
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Unit Repair Overhaul
Clutch Cover, Clutch Disc and Flywheel Components

Clutch Cover, Clutch Disc and Flywheel 
Removal and Installation
Removal

1) Dismount transaxle assembly referring to “Transaxle Unit
Dismounting and Remounting” in Section 7A1.

2) Hold flywheel transaxle with special tool (A) and remove
clutch cover bolts (1), clutch cover (2) and clutch disc.

Special tool
(A) : 09924-17810

1. Flywheel 8. Release bearing
: Apply grease 99000-25010 to joint of bearing and release shaft 
and also bearing inside. (0.3 g (0.01 oz))

2. Flywheel bolt 9. Clutch cover

3. Clutch release shaft seal
: Apply grease 99000-25010 to seal lip. (0.3 g (0.01 oz))

10. Clutch disc

4. Clutch release shaft No.2 bush
: Apply grease 99000-25010 to bush inside. (0.3 g (0.01 oz))

11. Clutch cover bolt

5. Return spring Tightening torque

6. Clutch release shaft
Apply grease 99000-25010 to the end of release shaft arm. (0.3 g 
(0.01 oz))

Do not reuse.

7. Clutch release shaft No.1 bush
: Apply grease 99000-25010 to bush inside. (0.3 g (0.01 oz))
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3) Pull out input shaft bearing (1) from using the following spe-
cial tools.

Special tool
(A) : 09921-26020
(B) : 09930-30104

Installation

1) Install flywheel (1) to crankshaft and tighten bolts (2) to spec-
ified torque.

Special tool
(A) : 09924-17810

Tightening torque
Flywheel bolts (a) : 70 N·m (7.0 kg-m, 50.5 lb-ft)

2) Using special tool, install input shaft bearing to flywheel.

Special tool
(B) : 09925-98210

2. Flywheel

NOTE:
Before assembling, make sure that flywheel surface and
pressure plate surface have been cleaned and dried thor-
oughly.
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3) Aligning clutch disc to flywheel center using special tool,
install clutch cover (1) and bolts. Then tighten bolts to speci-
fication.

Special tool
(A) : 09924-17810
(C) : 09923-36320

Tightening torque
Clutch cover bolts (b) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

4) Slightly apply grease to input shaft (1), then join transaxle
assembly with engine referring to “Transaxle Unit Dismount-
ing and Remounting” in Section 7A1.

“A” : Grease, 99000-25210

Clutch Cover, Clutch Disc and Flywheel 
Inspection.
Input shaft bearing

Check bearing (1) for smooth rotation and replace it if abnormality
is found.

NOTE:
• While tightening clutch cover bolts, compress clutch

disc with special tool (C) by hand so that disc cen-
tered.

• Tighten cover bolts little by little evenly in diagonal
order.

NOTE:
When inserting transaxle input shaft to clutch disc, turn
crankshaft little by little to match splines.
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Clutch disc

Measure depth of rivet head depression, i.e. distance between
rivet head and facing surface. If depression is found to have
reached service limit at any of holes, replace disc assembly.

Rivet head depth
Standard : 1.65 – 2.25 mm (0.06 – 0.09 in.)
Service limit : 0.5 mm (0.02 in.)

Clutch cover

1) Check diaphragm spring (1) for abnormal wear or damage.
2) Inspect pressure plate (2) for wear or heat spots.
3) If abnormality is found, replace clutch cover. Do not disas-

semble it into diaphragm spring and pressure plate (2).

Flywheel
Check surface contacting clutch disc for abnormal wear or heat
spots. Replace or repair as required.

Clutch Release Mechanism Removal and 
Installation
Removal

1) Remove release lever by loosening its bolt.

2) Take out release bearing by turning release shaft (1).
3) Unhook return spring (2) using pliers.
4) Drive out No.2 bush using special tool and hammer.

Release shaft seal will also be pushed out.

Special tool
(A) : 09922-46010

5) Remove release shaft (1) and return spring (2).
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6) Install tap (M16 X 1.5) (1) to clutch release shaft No.1 bush.

7) Pull out No.1 bush using tap (1) and special tools.

Special tool
(B) : 09923-46020
(C) : 09930-30104

Installation

1) Drive in a new No.1 bush using special tools, and then apply
grease to bush inside.

Special tool
(A) : 09930-30104
(B) : 09923-46030

“A” : Grease 99000-25010

2) Install release shaft with return spring.

Clutch Release Mechanism Inspection
Clutch release bearing

Check clutch release bearing for smooth rotation.
If abnormality is found, replace it.

CAUTION:
Do not wash release bearing. Washing may cause grease
leakage and consequential bearing damage.
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Clutch release shaft

Check clutch release shaft and its pin for deflection or damage.
If abnormality is found, replace it.

3) Apply grease to No.2 bush (1) inside and press-fit it using
the same special tool as in removal.

“A” : Grease 99000-25010

Special tool
(A) : 09922-46010

4) Coat grease to shaft seal (2) lip and then install it till it is flush
with case surface. Use special tool for this installation and
face seal lip downward (inside).

“A” : Grease 99000-25010

Special tool
(B) : 09925-98221

5) Caulk seal at A using caulking tool and hammer.

6) Hook return spring (4).
7) Apply grease to release bearing (1) inside and release shaft

arm (2), then set release bearing (1).

“A” : Grease 99000-25010

8) Apply small amount of grease to input shaft (3) spline (0.3 g)
(0.01 oz) and front end (0.15 g) (0.005 oz) as well.

“B” : Grease 99000-25210
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9) Set release lever (1) to release shaft (2) aligning their punch
marks (3), then tighten bolt.

Tightening torque
Release lever bolt (a) : 23 N·m (2.3 kg-m, 16.5 lb-ft)

Tightening Torque Specification

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
Flywheel bolts 70 7.0 50.5
Clutch cover bolts 23 2.3 16.5
Release lever bolt 23 2.3 16.5
Pedal bracket bolt 13 1.3 9.5
Pedal bracket nut 13 1.3 9.5
Pedal shaft nut 23 2.3 16.5
Clutch cable clamp bolt 50 5.0 36.5

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Cable end hook and joint pin.
• Release shaft bushes and seal.
• Release shaft.
• Release bearing inside.
• Pedal spring.
• Pedal shaft spacer.

SUZUKI SUPER GREASE I
(99000-25210)

Input shaft spline and front end.
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Special Tool

09921-26020 09922-46010 09923-36320 09923-46020
Bearing remover Bush remover Clutch center guide Joint pipe

09923-46030 09924-17810 09925-98210 09925-98221
Joint pipe Flywheel holder Input shaft bearing 

installer
Bearing installer

09930-30104
Sliding shaft
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General Description
Transfer Description
The transfer consists of parts as shown in figure.

Diagnosis
Transfer Diagnosis

1. Intermediate shaft 6. Shim 11. Transfer output retainer

2. Left case 7. Reduction driven gear 12. Flange

3. Reduction drive gear 8. Bevel gear  : Forward

4. Circlip 9. Bevel pinion shaft

5. Right case 10. Pinion shaft spacer

Condition Possible Cause Correction
Noise Inadequate or insufficient lubricant Replenish.

Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn chamfered tooth on sleeve or 
gear

Replace.

Preload of taper roller bearing is reduced Adjust.
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On-Vehicle Service
Transfer Oil Change

1) Before changing or inspecting oil, be sure to stop engine and
lift vehicle horizontally.

2) With vehicle lifted up, check oil level and leakage. If leakage
exists, correct or repair it.

3) Drain old oil, tighten drain plug (3) after applying sealant to
its thread and fill new specified oil as shown below by speci-
fied amount (roughly up to level hole).

“A” : Sealant 99000-31230

Tightening torque
Transfer oil drain plug (a) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

Transfer gear oil
:Hypoid gear oil API GL-5 
For oil viscosity, refer to the chart [A].

Oil Capacity
: 0.5 liters (1.1/0.9 US/lmp. pt)

4) Torque level/filler plug (4) as specified below after applying
sealant to its thread.

“A” : Sealant 99000-31230

Tightening torque
Transfer oil level / filler plug 
(b) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

NOTE:
• It is highly recommended to use SAE 80W-90 Hypoid

gear oil API GL-5.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.

1. Transfer

2. Drive shaft
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Transfer Mounting Components

Transfer Dismounting and Mounting
Dismounting

1) Disconnect negative cable at battery.
2) Hoist vehicle and remove wheels.
3) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in Section 7A1.
4) Drain transfer oil referring to “Transfer Oil Change” in this

section.

5) Remove exhaust No.1 pipe (1).
6) Remove propeller shaft referring to “Propeller Shaft Removal

and Installation” in Section 4B.
7) Remove right side drive shaft (1) referring to “Front Drive

Shaft Assembly Removal and Installation” in Section 4A.

7        50 N·m (5.0 kg-m)

4        55 N·m (5.5 kg-m)

3        55 N·m (5.5 kg-m)

11       55 N·m (5.5 kg-m)

5        55 N·m (5.5 kg-m)

10        50 N·m (5.0 kg-m)

8        23 N·m (2.3 kg-m)

6

2

1

9

1. Transfer assy 7. Transfer to engine stiffener No.1 bolts

 2. Mounting bracket 8. Transfer to engine stiffener No.2 bolts

3. Transfer mounting bolt 9. Transfer to transaxle stiffener

 4. Transfer rear mounting bracket No.2 bolts 10. Transfer to transaxle stiffener bolts

5. Transfer rear mounting bracket nuts 11. Transfer rear mounting bracket bolts

6. Transfer to engine stiffener Tightening torque

2. Exhaust No.2 pipe

1
2
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8) Remove transfer to transaxle stiffener (3).

9) Remove transfer to engine stiffener (1) removing stiffener
bolts (2), if equipped.

10) With transaxle assembly held on jack, remove rear mounting
bracket bolts (1).

11) Remove transfer to transaxle bolts and draw out transfer
assembly from transaxle assembly.

12) Remove mounting bracket (2) with mounting (1) from trans-
fer assembly.

1. Transfer

2. Transaxle

1

1

2
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Mounting
Reverse dismounting procedure for installation noting the follow-
ing.

• Tighten transfer mounting bolts (3) to specified torque.

Tightening torque
Transfer mounting bolts (a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Tighten transfer rear mounting bracket No.2 bolts (1) and
transfer rear mounting bracket nuts (2) to specified torque.

Tightening torque
Transfer rear mounting bracket No.2 bolts 
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Transfer rear mounting bracket nuts 
(b) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

• Tighten transfer rear mounting bracket bolts (1) to specified
torque.

Tightening torque
Transfer rear mounting bracket bolts 
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)

• Tighten transfer to engine stiffener bolts to specified torque,
if equipped.

Tightening torque
Transfer to engine stiffener No.1 bolts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)
Transfer to engine stiffener No.2 bolts 
(b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

1. Transaxle

2. Transfer assembly

2, (b)

1, (a)

1, (a)



TRANSFER 7D-7
• Tighten transfer to transaxle stiffener bolts (1) to specified
torque.

Tightening torque
Transfer to transaxle stiffener bolts (a) : 50 N·m (5.0 kg-m, 
36.5 lb-ft)

• Install exhaust No.1 pipe referring to “Exhaust System Com-
ponents” in Section 6K.

• Install right side drive shaft referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

• Install propeller shaft referring to “Propeller Shaft Removal
and Installation” in Section 4B.

• Fill transfer with transfer oil referring to “Transfer Oil
Change” in this section.

2. Transfer

3. Stiffener

4. Transaxle
1, (a)

4
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Unit Repair Overhaul
Transfer Components

1. Transfer left case 11. Bevel gear shim 21. Driven gear bearing

2. Transfer right case 12. Bevel gear (Hypoid gear) 22. Reduction drive gear bearing

3. Transfer output retainer 13. Bevel pinion shaft (Hypoid gear) 23. Flange nut
: After tightening nut so as rotation torque 
of bevel pinion shaft to be in specified 
value, caulk nut securely.

4. O-ring
: Apply grease 99000-25010 to all 
around surface

14. Reduction driven gear 24. Intermediate right bearing

5. Bevel pinion shim 15. Flange 25. Transfer output retainer bolts

6. Transfer oil drain plug
: Apply sealant 99000-31230 to all 
around thread part of drain plug

16. Pinion shaft spacer 26. Transfer case bolt

7. Transfer oil level/Filler plug
: Apply sealant 99000-31230 to all 
around thread part of level plug

17. Reduction drive gear Do not reuse.

8. Intermediate shaft 18. Snap ring Tightening torque

9. Reduction drive gear oil seal
: Apply SUZUKI SUPER GREASE A 
99000-25010 to oil seal lip.

19. Circlip Apply transfer oil.

10. Pinion shaft bearing 20. Bevel gear nut
: After tightening nut to specified 
torque, caulk nut securely

25        50 N·m (5.0 kg-m)

23                     200 N·m (20.0 kg-m)

20                       150 N·m (15.0 kg-m)

16

1021

21

10

13

12

3

5

4

9

15

11

1
22

17

9

18

9

9

19

22

8

24

2 

7                   21 N·m (2.1 kg-m)

26                  23 N·m (2.3 kg-m)

9
11

14

6                   21 N·m (2.1 kg-m)
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Transfer Disassembly and Assembly
Disassembly

1) Remove retainer bolts (2) and remove transfer output
retainer (1).

2) Remove transfer case bolts (1).
3) Separate right case with intermediate shaft from left case by

tapping with plastic hammer.

4) If reduction drive gear oil seal replacement is necessary,
remove oil seal from left case using special tool.

Special tool
(A) : 09913-50121

5) If bevel gear shim adjustment is necessary, remove driven
gear bearing outer races as follows.

1

1

1

NOTE:
If either or both the following part(s) is/are replaced,
bevel gear shim adjustment is necessary in assembly.
• Driven gear bearing
• Bevel gear nut
• Bevel gear
• Reduction driven gear
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a) Remove driven gear bearing outer race from left case (1)
using special tool.

Special tool
(A) : 09941-54911

b) Remove driven gear bearing outer race from right case (1)
using special tool.

Special tool
(A) : 09941-54911

Assembly
1) Install bevel gear shims and driven gear bearing outer races

to right and left cases.

2) Install reduction drive gear oil seal (1) to left case (2) using
special tool.

Special tool
(A) : 09913-75810

Transfer reduction drive gear oil seal installing depth
“a” : 1.5 – 2.0 mm (0.059 – 0.078 in.)

3) Fill grease to inside of oil seal about 3 g (0.11 oz), and apply
grease to oil seal lip.

“A” : Grease 99000-25010

NOTE:
If either or both the following part(s) is/are replaced,
adjust bevel gear shim referring to “Bevel Gear Shim
Adjustment” in this section.
• Driven gear bearing
• Bevel gear nut
• Bevel gear
• Reduction driven gear
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4) Install reduction drive gear (2) and reduction driven gear (3)
to left case (1).

5) Clean mating surface of right case and left case (1), and
apply sealant to left case (1) using a nozzle as shown in fig-
ure by such amount that its section is 1.5mm (0.059 in) in
diameter.

“A” : Sealant 99000-31230

6) Tighten transfer case bolts (1) to specified torque.

Tightening torque
Transfer case bolts (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

7) Install selected bevel pinion shim(s) to transfer assembly (3)
according to “Transfer Output Retainer Adjustment” in this
section.

8) Install transfer output retainer (1) to transfer case, and then
tighten transfer output retainer bolts (2) to specified torque.

Tightening torque
Transfer output retainer bolts 
(a) : 50 N·m (5.0 kg-m, 36.5 lb-ft)

9) Measure bevel gear back lash according to “Measurement”
under “Bevel Gear Back Lash Measurement and Adjust-
ment” in this section.
If measured bevel gear back lash exceeds the specification,
adjust bevel gear back lash according to “Adjustmentt” under
“Bevel Gear Back Lash Measurement and Adjustment” in
this section.
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Transfer Inspection
• Check each bearing for smooth rotation, wear or discolora-

tion.
If found abnormal, replace.

• Check oil seal for leakage and its lip for excessive hardness.
If either is found, replace.

• Check transfer case for cracks.
• Check bevel pinion and bevel gear for wear or cracks.
• Check pinion gear and pinon shaft for wear or damage.

Reduction Driven Gear Disassembly and 
Assembly
Disassembly

1) Drive out left side driven gear bearing using special tool.

Special tool
(A) : 09913-65135

2) Drive out right side driven gear bearing using bearing puller
(1), press (2) and special tool.

Special tool
(A) : 09925-58210

3) Uncaulk bevel gear nut, and remove bevel gear nut while
holding bevel gear with special tool and vise (1).

Special tool
(A): 09941-58020
(B): 09924-57610
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4) Drive out bevel gear (1) using special tool.

Special tool
(A): 09913-65135

Assembly

1) Drive in bevel gear to reduction driven gear.

2) Tighten bevel gear nut to specified torque while holding
bevel gear with special tool and vise (1), and then caulk nut.

Tightening torque
Transfer bevel gear nut 
: 150 N·m (15.0 kg-m, 108.5 lb.-ft.)

Special tool
(B): 09941-58020
(C): 09924-57610

3) Press-fit driven gear bearings (2) (right and left) to driven
gear using special tools.

Special tool
(A): 09945-16070

CAUTION:
• Bevel gear and pinion must be replaced as a set when

either replacement becomes necessary.
• When replacing taper roller bearing, replace as inner

race & outer race assembly.

NOTE:
Support shaft with special tool as illustrated in the figure
so that retainer of bearing cone will be free from com-
pression.

1. Plate
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Reduction Drive Gear Disassembly and 
Assembly
Disassembly

1) Remove reduction drive gear (1) from left case tapping with
plastic hammer.

2) Remove drive gear bearings (1) (right and left) from reduc-
tion drive gear using bearing puller (2).

Assembly

1) Press-fit drive gear bearings (right (2) and left (3)) to reduc-
tion drive gear (1).

2) Apply gear oil to ball part of bearing.

2. Bearing
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Intermediate Shaft Disassembly and Assem-
bly
Disassembly

1) Remove reduction drive oil seal (1) using special tool.

Special tool
(A) : 09913-50121

2) Remove snap ring (3) from right case (2) using special tool,
and drive out intermediate shaft (1).

Special tool
(A) : 09952-76011

3) Drive out intermediate right bearing (1) from intermediate
shaft (2) using bearing puller (3) and press (4).

4) Remove intermediate center oil seals (1) using press and
special tools.

Special tool
(A) : 09924-84510-005
(B) : 09913-75821



7D-16 TRANSFER
Assembly
1) Press-fit intermediate right bearing to intermediate shaft.

2) Install intermediate center oil seals (1) to case using special
tool, and apply grease to oil seal lip.

Special tool
(A) : 09924-84510-005
(B) : 09913-75821

“A” : Grease 99000-25010

Transfer intermediate center oil seals installing depth
“a” : 16.0 – 16.5 mm (0.630 – 0.650 in.)
“b” : 4.0 – 4.5 mm (0.157 – 0.177 in.)

3) Install intermediate shaft (1) to right case (2), and install
snap ring (3).

Special tool
(A) : 09952-76011

4) Install reduction drive gear oil seal (1) to right case (2).

Special tool
(A) : 09913-75810

Transfer right case oil seal installing depth
“a” : 1.0 – 1.5 mm (0.039 – 0.059 in.)

5) Fill grease to inside of oil seal about 3 g (0.11 oz), and apply
grease to oil seal lip.

“A” : Grease 99000-25010

Transfer Output Retainer Disassembly and 
Assembly
Disassembly

1) Uncaulk flange nut.

CAUTION:
Use care the installation direction and depth of oil seals
for correct installation.
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2) Remove flange nut while holding flange (1) with special  tool.

Special tool
(A) : 09930-40113

3) Remove flange (1) using special tool.

Special tool
(A) : 09913-65135

4) Drive out bevel pinion shaft from transfer output retainer tap-
ping with plastic hammer.

5) Drive out pinion spacer from bevel pinion shaft.

6) Drive out pinion shaft bearing (2) from bevel pinion shaft (1)
using press.

7) Remove pinion shaft oil seal (1) using special tool.

Special tool
(A) : 09913-50121

8) Drive out pinion shaft bearing outer races (2) (front and rear)
using brass bar (1).

(A)

1

3. Bearing puller
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Assembly

1) Press-fit pinion shaft bearing outer races (front and rear)
using special tools.

Special tool
(A) : 09913-75821
(B) : 09924-84510-005

2) Press-fit pinion shaft bearing (front side) (1) using special
tool, press and pinion shaft spacer (2).

Special tool
(A) : 09913-75810

3) Install bevel pinion shaft with new pinion shaft spacer (1) to
transfer output retainer.

4) Press-fit pinion shaft bearing (rear side) (2) using special tool
(and press).

Special tool
(A) : 09913-75810

5) Drive in oil seal (1) using special tools and apply grease to
oil seal lip.

Special tool
(A) : 09913-70123
(B) : 09924-07720

“A” : Grease 99000-25010

Transfer bevel pinion shaft oil seal installing depth
“a” : 27.0 – 27.5 mm (1.063 – 1.083 in.)

NOTE:
Use pinion shaft spacer “Which was assembled to trans-
fer” in this procedure, and install new pinion shaft spacer
at next step.

CAUTION:
Press-fit bearing to such an extent that spacer is not
compressed.

2. Bevel pinion shaft

(A)

(B)"a"

"A"

1

2
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6) Install flange (1) and tighten flange nut gradually so as rota-
tional torque of bevel pinion shaft to be in specified value.

Special tool
(A) : 09930-40113

Flange nut
: 100 – 300 N·m (10.0 – 30.0 kg-m, 72.5 – 217.0 lb-ft)

Rotation torque for bevel pinion shaft
: 0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 0.30 – 0.90 lb-ft)

7) Caulk flange nut.

Bevel Gear Shim Adjustment

1) Install driven gear bearing outer races, and measure dis-
tance “a” between end faces of driven gear bearing outer
races.

2) Measure depth “b” and “c” from mating face of right (left)
case (to match with left (right) case) to face processed for
installation of driven gear bearing.

3) Calculate shim thickness to be inserted.
Shim thickness = {“b” + “c” – “a” + 0.1 mm (0.004 in.)}/2

4) Select shim closest to calculated value.

Available shims thickness
: 0.60, 0.65, 0.70, 0.75, 0.8, 0.85, 0.90, 0.95, 1.00 and 1.05 
mm (0.024, 0.026, 0.028, 0.030, 0.031, 0.033, 0.035, 0.037, 
0.040, and 0.041 in.)

NOTE:
• Before taking measurement of rotational torque, rotate

pinion shaft over ten rounds in advance.
• For measuring bevel pinion shaft rotational torque,

turning bevel pinion at about 50 rpm is required.
• If rotational torque of bevel pinion shaft is out of speci-

fication given below, replace pinion shaft spacer and
tighten flange nut.

2. Torque wrench

2

(A)

1

1. Right case

2. Left case
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Transfer Output Retainer Adjustment

Special tool
(A) : 09922-76140
(B) : 09922-76150
(C) : 09922-76340
(D) : 09922-76430

“a”: Pinion dummy (special tool) height 40 mm (1.575 in.) 1. Transfer output retainer

“b”: Height from retainer installation face to pinion dummy 2. Left case

“c”: Distance from retainer installation face to end face of bearing race (“b” – “a”) 3. Pinion shaft bearing

“d”: Distance from end face of left case to cylinder section of reduction driven gear 4. Reduction driven gear

“e”: Outer diameter of cylinder section of reduction driven gear 5. Bevel pinion shaft

“f”: Distance from end face of left case to center shaft of reduction driven gear (“d” + “e”/2)

“g”: Dimension marked on bevel pinion shaft (Marked in shaft in mm)

“h”: Shim size for mounting distance adjustment (“g” + “c” – “f”)
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To engage bevel pinion and gear correctly, it is prerequired to
install bevel pinion to transfer output retainer properly by using
adjusting shim (bevel pinion shim) as described as follows.
Shown in above-mentioned components are relative positions of
bevel pinion, gear and transfer output retainer.

1) Install pinion shaft bearing (1) (front side) to special tools
(bevel pinion dummy).

Special tool
(A) : 09922-76140
(D) : 09922-76430

2) Install bevel pinion dummy (1), pinion shaft bearing (2) (rear
side) and special tool (A) by using special tool (B) to transfer
output retainer.

Special tool
(A) : 09922-76140
(B) : 09922-76150
(C) : 09922-76340
(D) : 09922-76430

3) Tighten bevel pinion nut (special tool) so that specified bear-
ing preload is obtained.

Pinion shaft bearing preload
(a) : 0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 4.4 – 11.2 lb-ft)

4) Measure height “b” in figure using vernier caliper.
Calculate “c” using measured value.

NOTE:
This installation requires no spacer or oil seal.

NOTE:
Before taking measurement, check for rotation by hand
more than 15 revolutions.

Distance “c” = Height “b” –
Height “a” 

: 40 mm (1.575 in.)

“a”: Pinion dummy height

“b”: Height from retainer installation face to pinion dummy

“c”: Distance from retainer installation face to end face of bearing race
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5) Install reduction driven gear (1) to left case (2) and right case
and then measure distance “d” and “e” as indicated in figure.
Calculate “f” using measured value.

6) Obtain adjusting shim thickness using calculated value in the
following equation.

7) Select adjusting shim closest to calculated value from
among the following available sizes.

Available shims thickness
: 0.30, 2.00, 2.03, 2.06, 2.09, 2.12, 2.15, 2.18, 2.21, 2.24 and 
2.27 mm (0.012, 0.079, 0.080, 0.081, 0.082, 0.083, 0.085, 
0.086, 0.087, 0.088 and 0.089 in.)

Bevel Gear Back Lash Measurement and 
Adjustment
Measurement

Install bolt to bolt hole of flange (2), set dial gauge (3) measuring
tip at right angles to bolt (1) as shown in figure.
Take measurement backlash of pinion and bevel gear.

Transfer pinion & bevel gear backlash
 : 0.1 – 0.2 mm (0.0039 – 0.0078 in.)

“e”/2Distance “f” = Distance “d” +

Necessary 
shim thick-

ness “h”

Dimension Distance Distance
=  “g” +  “c” –  “f”

“f”: Distance from end face of left case to center shaft of reduction driven gear

“d”: Distance from end face of left case to cylinder section of reduction driven gear

“g”: Dimension marked on bevel pinion shaft

3. Bevel pinion shaft

NOTE:
If backlash exceeds specification given below, replace
bevel pinion shim (between transfer case and transfer
output retainer) and measure backlash again.
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Adjustment
Check gear tooth contact as follows.

1) After cleaning tooth surface of bevel gear (1), paint them
with gear marking compound evenly by using brush or
sponge etc.

2) Turn gear to bring its painted part in mesh with bevel pinion
and turn it back and forth by hand to repeat their contact.

3) Bring painted part up and check contact pattern referring to
“Bevel gear tooth contact table” in this section.
If contact pattern is not normal, readjust or replace as neces-
sary according to instruction in table.

NOTE:
When applying red lead paste to teeth, be sure to paint
tooth surfaces uniformly. The paste must not be too dry
or too fluid.

NOTE:
• Be careful not to turn bevel gear more than one full

revolution, for it will hinder accurate check.
• If bevel gear back lash and bevel pinion shims are

adjusted properly, correct tooth contact should be pro-
vided.
If correct tooth contact is not provided even when they
are adjusted properly, however, there may be an
abnormal condition in worn tooth, transfer case or
retainer. Check each component and replace as neces-
sary.
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Bevel gear tooth contact table

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY
NORMAL

HIGH CONTACT
Pinion is positioned too fat from the 
center of drive bevel gear.
1) Decrease thickness of bevel pinion

shim and position pinion closer to
gear center.

2) Adjust drive bevel gear backlash to
specification referring to “Bevel
Gear Back Lash Measurement and
Adjustment” in this section.

LOW CONTACT
Pinion is positioned too close to the 
center of drive bevel gear.
1) Increase thickness of bevel pinion

shim and position pinion farther
from gear center.

2) Adjust drive bevel gear backlash to
specification referring to “Bevel
Gear Back Lash Measurement and
Adjustment” in this section.

These contact patterns indicate that the “offset” of 
reduction driven gear is too much or too little. The rem-
edy is to change the division of the bevel gear shim(s).
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Tightening Torque Specification

Required Service Material

These contact patterns, located on toe or heel on both 
drive and coast sides, mean that 1) both pinion and 
gear are defective, 2) retainer is not true, or 3) gear is 
not properly seated on transfer case. The remedy is to 
replace the defective member.

Irregular patterns: If the pattern is not oval, it means 
that bevel gear is defective. High or low spots on tooth 
surfaces or on the seat of bevel gear are the cause of 
irregular patterns appearing on some teeth. The rem-
edy is to replace the pinion and gear set and, if the seat 
is defective, so is transfer case.

TOOTH CONTACT PATTERN DIAGNOSIS AND REMEDY

Fastening part
Tightening torque

N•m kg-m lb-ft
Transfer oil level/filler and drain plugs 21 2.1 15.5
Flange nut 100-300 10.0-30.0 72.5-217.0
Transfer case bolts 23 2.3 17.0
Transfer output retainer bolts 50 5.0 36.5
Transfer mounting bolts 50 5.0 36.5
Transfer rear mounting bracket bolts 55 5.5 40.0
Transfer rear mounting bracket nuts 55 5.5 40.0
Transfer mounting bolt 55 5.5 40.0
Transfer rear mounting bracket No.2 bolts 55 5.5 40.0
Transfer to engine stiffener No.1 bolts 50 5.0 36.5
Transfer to engine stiffener No.2 bolts 23 2.3 17.0
Transfer bevel gear nut 150 15.0 108.5
Transfer to transaxle stiffener bolts 50 5.0 36.5

Material
Recommended SUZUKI products

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips

Sealant SUZUKI BOND NO. 1216B
(99000-31230)

• Oil drain plug
• Oil level plug
• Mating surface of transfer case
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Special Tool

09913-65135 09925-58210 09941-54911 09924-84510-005
Bearing puller Oil seal installer Bearing outer race 

remover
Bearing installer attach-
ment

09913-75821 09930-40113 09913-50121 09913-75810
Bearing installer attach-
ment

Rotor holder Oil seal remover Bearing installer

09945-16070 09952-76011 09922-76140 09922-76150
Retainer ring installer set Snap ring pliers 

(closing type)
Bevel pinion shaft Bevel pinion nut

09922-76340 09922-76430 09913-70123 09924-07720
Rear collar Front collar Bearing installer Synchronizer hub installer
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09924-57610 09941-58020
Gear holder Socket wrench (40 mm)
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General Description
Rear Differential Construction
The rear differential assembly for 4WD model uses a hypoid bevel pinion and gear.
The differential assembly is decisive in that the drive power is concentrated there. Therefore, use of genuine
parts and specified torque is compulsory. Further, because of sliding tooth meshing with high pressure between
bevel pinion and gear, it is mandatory to lubricate them by hypoid gear oil.
The hypoid gears have an advantage of preventing gear noise, at the same time, they require accurate adjust-
ment of tooth contract and backlash.

1. Companion flange 5. Differential pinion

2. Differential carrier 6. Differential side gear

3. Drive bevel gear (hypoid gear) 7. Differential case

4. Drive bevel pinion (hypoid gear)
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Diagnosis
Rear Differential Symptom Diagnosis

Condition Possible Cause Correction
Gear noise Deteriorated or water mixed lubricant Repair and replenish.

Inadequate or insufficient lubricant Repair and replenish.
Maladjusted backlash between bevel pinion 
and gear

Adjust and prescribed.

Improper tooth contact in the mesh between 
bevel pinion and gear

Adjust or replace.

Loose bevel gear securing bolts Replace or retighten.
Damaged side gear(s) or side pinion(s) Replace.

Bearing noise (Constant noise) Deteriorated or water mixed 
lubricant

Repair or replenish.

(Constant noise) Inadequate or insufficient 
lubricant

Repair or replenish.

(Noise while coasting) Damaged bearing(s) of 
bevel pinion

Replace.

(Noise while turning) Damaged differential side 
bearing(s)

Replace.

Oil leakage Clogged breather plug Clean.
Worn or damaged oil seal Replace.
Excessive oil Adjust oil level.
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On-Vehicle Service
Rear Differential Gear Oil Change

1) Before oil change or inspection, be sure to stop engine and
set vehicle horizontally.

2) Check oil level and existence of leakage. For checking oil
level roughly, lower point of level hole can be assumed to be
standard point of level. If leakage is found, correct its cause.

3) Remove level/filler plug (2) and drain plug (1), then drain dif-
ferential oil.

4) Install new gasket to drain plug and tighten drain plug to
specified torque.

Tightening torque
Rear differential oil drain plug
(a): 55 N·m (5.5 kg-m, 40.0 lb-ft)

5) Fill proper amount of new gear oil as specified below
(roughly up to level hole).

6) Install new gasket to level/filler plug and tighten level/filler
plug to specified torque.

Tightening torque
Rear differential oil level/filler plug
(b): 50 N·m (5.0 kg-m, 36.5 lb-ft)

Differential oil
Hypoid gear oil API GL-5
For oil viscosity, refer to the chart.

Differential oil capacity
1.0 liters (2.1/1.8 US/Imp. pt)

NOTE:
• It is highly recommended to use SAE 80W-90 viscosity.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.

[A]: Viscosity chart SAE
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Unit Repair Overhaul
Rear Differential Components

1. Drive bevel pinion nut
: After tightening nut so as rotational 
torque of drive bevel pinion to be in speci-
fied torque, caulk nut securely.

10. Drive bevel pinion rear taper roller bear-
ing

19. Differential pinion

2. Companion flange 11. Bevel pinion shim 20. Differential side washer

3. Oil seal
: Apply grease 99000-25010 to oil seal lip.

12. Drive bevel pinion (hypoid gear) 21. Differential side gear

4. Drive bevel pinion front taper roller bearing 13. Drive bevel gear (hypoid gear) 22. Differential pinion shaft

5. Differential carrier bolt
: Apply sealant 99000-31110 to thread 
part.

14. Differential side bearing  23. Differential side spring washer

6. Differential carrier 15. Shim Do not reuse.

7. Differential side bearing cap 16. Drive bevel gear bolt
: Apply thread lock cement 99000-
32110 to thread.

Tightening torque

8. Differential side bearing cap bolt 17. Differential case Apply differential oil.

9. Spacer 18. Differential pinion washer



7F-6 REAR DIFFERENTIAL
Rear Differential Dismounting and Remount-
ing
Dismounting

1) Hoist vehicle and remove wheels.

2) Drain oil from rear differential.

3) Remove brake drum and disconnect parking brake cable
from brake back plate referring to “Parking Brake Lever
Removal and Installation” in Section 5C.

4) Remove axle shafts referring to “Rear Axle Shaft and Wheel
Bearing Removal and Installation (for 4WD Model)” in Sec-
tion 3E.

5) Before removing propeller shaft, give match marks (1) on
companion flange (2) and propeller shaft (3) as shown.

6) Remove differential carrier bolts and differential assembly.

1. Drain plug

2. Level/filler plug

3

1

2
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Remounting
Reverse removal procedure for installation, noting the following.

• Clean mating surfaces of axle housing (1) and differential
carrier and apply sealant to housing side.

“A”: Sealant 99000-31110

• Apply sealant to carrier bolts and tighten carrier bolts to
specified torque.

“A”: Sealant 99000-31110

Tightening torque
Differential carrier bolts
(a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

• Install propeller shaft to companion flange aligning match
marks (2) and tighten propeller shaft bolts to specified
torque.

Tightening torque
Propeller shaft bolts
(b): 23 N·m (2.3 kg-m, 17.0 lb-ft)

• For installation of rear axle shaft, refer to “Rear Axle Shaft
and Wheel Bearing Removal and Installation (for 4WD
Model)” in Section 3E.

• For installation of rear brake drum, refer to “Brake Drum
Removal and Installation (for 4WD Model)” in Section 5C.

• Refill differential housing with new specified oil referring to
“Rear Differential Gear Oil Change” in this section for refill.

• Make sure to purge air out of brake circuit referring to “Air
Bleeding of Brake System” in Section 5. Then, ensure that
joint seam of pipe is free from oil leak.

(a), “A” (b)

2
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Rear Differential Disassembly
Disassembly

1) Put match marks (4) on differential side bearing caps (3) and
differential carrier (1).

2) Take off differential side bearing caps by removing their bolts
and remove differential gear assembly (2) with shims.

3) With aluminum plates placed on vise first, grip differential
case with it and remove drive bevel gear by removing its
bolts.

4) Using special tools, pull out differential side bearings.

Special tool
(A): 09913-60910
(B): 09925-88210

5) Drive out spring pin with special tool.

Special tool
(A): 09922-85811

6) Remove differential pinion shaft.
7) Remove differential side gears, pinions and washers.

8) Uncaulk drive bevel pinion nut.

NOTE:
Check number of shims and thickness of each shim in
advance.

1. Differential case

2. Differential side gear

3. Differential pinion shaft
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9) Hold companion flange (1) with special tool and then remove
drive bevel pinion nut.

Special tool
(A): 09930-40113

10) Remove companion flange from drive bevel pinion.
Use special tool if it is hard to remove.

Special tool
(B): 09913-65135

11) Remove drive bevel pinion with rear bearing, and spacer
from differential carrier.

12) Remove drive bevel pinion rear bearing (2) by using bearing
puller (3) and hydraulic press.

13) Remove oil seal (1) from differential carrier by using special
tool.

Special tool
(A): 09913-50121

14) Remove drive bevel pinion front bearing.

1. Drive bevel pinion
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15) Drive out drive bevel pinion bearing outer races (1) by using
metallic stick (2).

Rear Differential Inspection
• Check companion flange for wear of damage.
• Check bearings for wear or discoloration.
• Check differential carrier for cracks.
• Check drive bevel pinion and bevel gear for wear or cracks.
• Check side gears, pinion gears and pinion shaft for wear or

damage.
• Check side gear spline for wear or damage.

Rear Differential Adjustment and Assembly

Judging from faulty conditions noted before disassembly and
what is found through visual check of bearing and gear tooth etc.
after disassembly, prepare replacing parts and proceed to reas-
sembly according to procedures as described below. Make sure
that all parts are clean.

CAUTION:
• Drive bevel gear and pinion must be replaced as a set

when either replacement becomes necessary.
• When replacing taper roller bearing, replace as inner

race & outer race assembly.
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Drive bevel pinion bearing outer race

For press-fitting bevel pinion bearing outer races, use special
tools as shown.

Special tool
(A): 09925-98210
(B): 09941-34513-004
(C): 09924-74510
(D): 09951-16090

Differential case assembly

1) Assemble differential case assembly noting installing posi-
tion and direction of differential side washer (1) and spring
washer (2).

CAUTION:
Perform press-fitting carefully so as not to tilt outer race.
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2) Measure thrust play of differential gear (2) as follows.

Special tool
(A): 09900-20607
(B): 09900-20701

Differential gear thrust play
0 – 0.37 mm (0 – 0.014 in.)

Right side
• Hold differential assembly with soft jawed vise and apply

measuring tip of dial gauge to top surface of gear (2).
• Using 2 screwdrivers (1), move gear (2) up and down and

read movement of dial gauge pointer.

Left side
• Using similar procedure to the above, set dial gauge tip to

gear shoulder.
• Move gear (2) up and down by hand and read dial gauge.

3) If thrust play is out of specification, select suitable side
washer from among the following available size, install it and
check again that specified gear thrust play is obtained.

Available side washer thickness
0.10, 0.30, 0.50 and 0.70 mm (0.0039, 0.0118, 0.0196 and 
0.0275 in.)

4) Drive in new spring pin for differential side pinion shaft till it is
flush with differential case surface.

Special tool
(C): 09922-85811

5) Put drive bevel gear (1) on differential case (2).
6) Apply thread lock cement to drive bevel gear bolts (3) and

fasten drive bevel gear (1) on differential case (2) by tighten-
ing bolts to specified torque.

“A”: Cement 99000-32110

Tightening torque
Drive bevel gear bolts
(a): 80 N·m (8.0 kg-m, 58.0 lb-ft)

[A]: Right side

[B]: Left side

1. Differential case

2. Differential gear

3. Differential pinon shaft

CAUTION:
Use of any other bolts than that specified is prohibited.
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7) Press-fit differential side bearings (3) to differential case (1)
by using special tools.

Special tool
(A): 09951-76010
(B): 09951-16060

Differential carrier and drive bevel pinion

Special tool
(A): 09922-76120
(B): 09922-76230
(C): 09922-76140
(D): 09922-76410
(E): 09922-76340
(F): 09922-76150
(G): 09922-76320
(H): 09922-76510

2. Drive bevel gear

A: Dummy height of pinion form dummy (= 40 mm/1.575 in.) F: Shim thickness for mounting distance adjustment (= D) 6. Front bearing

B: Radius of bearing form dummy with dummy shaft (= 36 
mm/1.417 in.)

1. Pinion form dummy 7. Differential carrier

C: Block dummy thickness (= 4 mm/0.1575 in.) 2. Bearing form dummy with dummy shaft 8. Rear bearing

A + B + C: Mounting distance adjusting dummy total size (= 80 mm/
3.150 in.)

3. Block dummy 9. Spacer

D: Measured dimension 4. Dial gauge 10. Drive bevel pinion

E: Drive bevel pinion mounting distance (= 80 mm/3.150 in.) 5. Drive bevel gear
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1) Assemble bearing form dummy with dummy shaft using spe-
cial tools.

Special tool
(A): 09922-76120
(B): 09922-76230

2) Install dial gauge (1) to bearing form dummy with dummy
shaft as shown in figure.

Special tool set distance (reference)
“c”: 2 – 3 mm (0.079 – 0.118 in.)

3) Assemble pinion form dummy using special tools.

Special tool
(A): 09922-76140
(B): 09922-76410

4) Apply gear oil to drive bevel pinion rear bearing, install rear
bearing to pinion form dummy and then install pinion form
dummy to differential carrier.

5) Apply gear oil to drive bevel pinion front bearing and install
bearing to pinion form dummy with other special tools as
shown in figure.

Special tool
(A): 09922-76320
(B): 09922-76150
(C): 09922-76340
(D): 09922-76410
(E): 09922-76140

NOTE:
This installation requires no spacer or oil seal.
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6) Tighten bevel pinion nut (special tool) (1) so that specified
bearing preload is obtained.

Drive bevel pinion bearing preload (at 50 rpm)
0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 0.35 – 0.90 lb-ft)

7) Set dial gauge to bearing form dummy with dummy shaft and
make 0 (zero) adjustment on surface plate.

8) Put block dummy (3) on pinion form dummy (2).

Special tool
(A): 09922-76510

9) Place zero-adjusted bearing form dummy with dummy shaft
(1) and dial gauge set on block dummy (3) and take mea-
surement between zero position and extended dial gauge
measuring tip.

10) Obtain adjusting shim thickness by using measured value by
dial gauge in the following equation.

NOTE:
Before taking measurement, check for rotation by hand
more than 15 revolutions.

NOTE:
• When setting dial gauge to bearing form dummy with

dummy shaft, tighten screw lightly. Be careful not to
overtighten it, which will cause damage to dial gauge.

• With dial gauge set, turn dummy back and forth by
hand a couple of times and attain accurate 0 (zero)
adjustment.

• It is desirable that short pointer indicates beyond 2 mm
when long one is at 0 (zero).

NOTE:
• Repeat turning back and forth of dummy and measure

distance as far as top surface of block dummy accu-
rately.

• When dial gauge measuring tip extends from 0 (zero)
position, pointer turns counterclockwise.

• Measured value may exceed 1 mm. Therefore, it is also
necessary to know reading of short pointer.

Necessary shim thickness = Dial gauge measured value D
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11) Select adjusting shim(s) (1) closest to calculated value from
among following available sizes and put it in place and then
press-fit rear bearing.

Special tool
(A): 09940-51710

Available shim thickness 
“a”: 0.30, 1.00, 1.03, 1.06, 1.09, 1.12, 1.15, 1.18, 1.21, 1.24, 
1.27, and 1.30 mm (0.012, 0.039, 0.041, 0.042, 0.043, 0.044, 
0.045, 0.046, 0.048, 0.049, 0.050 and 0.051 in.)

12) With new pinion spacer (3) inserted as shown, install front
bearing to differential carrier.

13) Install new oil seal (1) into differential carrier (2) by using
special tool and hammer.

Special tool
(B): 09913-75810

Differential carrier oil seal installing depth
“a”: 7.5 – 8.5 mm (0.295 – 0.335 in.)

14) Apply grease to new oil seal lip.

“A”: Grease 99000-25010

NOTE:
• Make sure to use new spacer (3) for reinstallation.
• Apply differential oil to bearings.

1. Drive bevel pinion

2. Rear bearing
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15) Install companion flange (3) to drive bevel pinion and tighten
drive bevel pinion nut gradually with special tool, set preload
of bearing to specification.

Tightening torque
Drive bevel pinion nut (reference)
70 – 250 N·m (7.0 – 25.0 kg-m, 51.0 – 181.0 lb-ft)

Drive bevel pinion bearing preload
0.5 – 1.3 N·m (5.0 – 13.0 kg-cm, 0.35 – 0.90 lb-ft)

Special tool
(A): 09930-40113

Differential Assembly

1) Place differential gear case assembly to differential carrier,
push differential case to left side as shown in figure.
Then measure clearance “a” between side bearing and dif-
ferential carrier by using thickness gauge.
Select shims closest to measured value.

Available shim thickness
0.1, 0.3, 0.5 and 0.7 mm (0.0039, 0.0117, 0.0197 and 0.0276 
in.)

NOTE:
• Before taking measurement, check for smooth rotation

by hand.
• Drive bevel pinion bearing preload is adjusted by tight-

ening drive bevel pinon nut to deform spacer.
Therefore, be sure to use a new spacer for adjustment
and tighten drive bevel pinion nut step by step and
check for starting torque (preload) as often as tighten-
ing to prevent over crushing of spacer.
If exceeds specification given below during adjust-
ment, replace spacer and repeat preload adjustment
procedure. Attempt to decrease starting torque (pre-
load) by loosening drive bevel pinon nut will not do.

• For measuring drive bevel pinion bearing preload,
turning drive bevel pinion at about 50 rpm is required.

1. Torque wrench

2. Socket with adapter
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2) Divide selected shim(s) between both sides (right and left)
and install them to differential carrier. Then install differential
side bearing caps.

Tightening torque
Differential side bearing cap bolts 
(a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Measure backlash by using dial gauge.
If backlash is out of specification, change division of shims
so that backlash is within specification.

Drive bevel gear backlash
0.10 – 0.20 mm (0.0039 – 0.0078 in.)

Special tool
(A): 09900-20607
(B): 09900-20701

4) Check gear tooth contact as follows.

a) After cleaning tooth surface of drive bevel gear, paint teeth
with gear marking compound evenly by using brush or
sponge etc.

b) Turn gear to bring its painted part in mesh with bevel pinion
and turn it back and forth by hand to repeat their contact.

c) Bring painted part up and check contact pattern, referring to
the following chart. If contact pattern is not normal, readjust
or replace as necessary according to instruction in chart.

NOTE:
• Align match marks (1) on caps and carrier.
• Apply differential gear oil to bearings.

NOTE:
Be sure to apply measuring tip of dial gauge at right
angles to convex side (drive side) of tooth.

CAUTION:
When applying red lead paste to teeth, be sure to paint
tooth surfaces uniformly. The paste must not be too dry
or too fluid.

NOTE:
Be careful not to turn bevel gear more than one full revo-
lution, or it will hinder accurate check.
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5) After completing of gear tooth contact check, caulk drive
bevel pinion nut (2) with caulking tool (1) and hammer.

Gear Tooth Contact

Tooth Contact Pattern Diagnosis and Remedy
NORMAL

HIGH CONTACT
Pinion is positioned too far from the 
center of drive bevel gear.
1) Increase thickness of pinion height

adjusting shim and position pinion
closer to gear center.

2) Adjust drive bevel gear backlash to
specification.

LOW CONTACT
Pinion is positioned too close to the 
center of drive bevel gear.
1) Decrease thickness of pinion height

adjusting shim and position pinion
farther from gear center.

2) Adjust drive bevel gear backlash to
specification.

These contact patterns indicate that the “offset” of dif-
ferential is too much or too little. The remedy is to 
replace the carrier with a new one.
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Tightening Torque Specification

Required Service Material

These contact patterns, located on toe or heel on both 
drive and coast sides, mean that 1) both pinion and 
gear are defective, 2) carrier is not true and square, or 
3) gear is not properly seated on differential case. The 
remedy is to replace the defective member.

Irregular patterns: If the pattern is not oval, it means 
that bevel gear is defective. High or low spots on tooth 
surfaces or on the seat of bevel gear are the cause of 
irregular patterns appearing on some teeth. The rem-
edy is to replace the pinion and-gear set and, if the 
seat is defective, so is transfer case.

Tooth Contact Pattern Diagnosis and Remedy

Fastening part
Tightening torque

N•m kg-m lb-ft
Rear differential oil drain plug 55 5.5 40.0
Rear differential oil level/filler plug 50 5.0 36.5
Drive bevel pinion nut (reference) 70 – 250 7.0 – 25.0 51.0 – 181.0
Drive bevel gear bolts 80 8.0 58.0
Differential side bearing cap bolts 23 2.3 17.0
Differential carrier bolts 23 2.3 17.0
Propeller shaft bolts 23 2.3 17.0

Material
Recommended product

(Part Number)
Use

Thread lock cement THREAD LOCK CEMENT 1322
(99000-32110)

Drive bevel gear bolts

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

Oil seal lips

Sealant SUZUKI BOND NO. 1215
(99000-31110)

• Thread part of differential carrier bolt
• Mating surface of differential carrier
• Mating surface of rear axle housing
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Special Tool

09900-20607 09900-20701 09913-50121 09913-60910
Dial gauge Magnetic stand Oil seal remover Bearing puller

09913-65135 09913-75810 09922-76120 09922-76140
Bearing puller Bearing installer Dummy shaft Bevel pinion shaft

09922-76150 09922-76230 09922-76320 09922-76340
Bevel pinion nut Bevel gear dummy Rear collar Rear collar

09922-76410 09922-76510 09922-85811 09924-74510
Front collar Gauge block Spring pin remover Bearing installer handle
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09925-88210 09925-98210 09930-40113 09940-51710
Bearing puller attachment Bearing installer Flange holder Bearing installer

09941-34513-004 09951-16060 09951-16090 09951-76010
Bearing installer Lower arm bush remover Oil seal installer Bearing installer
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SECTION 8

BODY ELECTRICAL SYSTEM

WIRING SYSTEM
(Harness, Connectors, Fuses, Relay, Switches, Grounds, System Circuit Diagram) . . . . . . . . Section 8A
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IMMOBILIZER CONTROL SYSTEM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 8G

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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WARNING:
For vehicles equipped with Supplement Restraint (Air Bag) System:
• Service on around the air bag system components or wiring must be performed only by an autho-

rized SUZUKI dealer. Refer to “System Components and Wiring Location View” in Section 10B in
order to confirm whether you are performing service on or near the air bag system components or
wiring. Please observe all WARNINGS before performing service on or around the air bag system
components or wiring. Failure to follow WARNINGS could result in unintentional activation of the
system or could render the system inoperative. Either of these two conditions may result in severe
injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



8B-2 LIGHTING SYSTEM
Diagnosis
Headlight Symptom Diagnosis

Headlight Leveling System Symptom Diagnosis

Daytime Running Light (D.R.L.) System (If Equipped) Symptom Diagnosis

Condition Possible Cause Correction
Only one light does 
not light

Bulb burnt out Replace bulb.
Main fuse blown Replace fuse to check for short.
Socket, wiring or grounding faulty Repair socket or circuit.

No headlight light 
when lighting switch 
is in “HEAD” position 

Main fuse blown Replace fuse to check for short.
Headlight relay faulty Replace headlight relay
Lighting or dimmer and passing switch 
faulty

Check lighting or dimmer and pass-
ing switch referring to “Light Con-
trol Switch Combination Unit 
Inspection” or “Dimmer/Passing 
Switch Inspection” in this section.

Condition Possible Cause Correction
Neither headlight 
moves

Fuse blown Replace fuse to check for short.
Headlight leveling switch faulty Check headlight leveling switch 

referring to “Light Control Switch 
Combination Unit Inspection” in this 
section.

Supply voltage too low Check charging system referring to 
“Generator” in Section 6H.

Only one headlight 
does not move

Headlight leveling actuator faulty Replace headlight housing.
Socket, wiring or grounding faulty Repair socket or circuit.

Condition Possible Cause Correction
No headlight light 
when lighting switch 
is in “OFF” position 
and engine is running

Engine oil pressure switch faulty Check engine oil pressure switch 
referring to “Engine Oil Pressure 
Switch Inspection” in Section 8C.

Lighting switch faulty Check lighting switch referring to 
“Light Control Switch Combination 
Unit Inspection” in this section.

Wiring or grounding faulty Repair circuit.
Lighting controller faulty Check lighting controller referring 

to “Lighting Controller Circuit 
Inspection” in this section.
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Turn Signal and Hazard Warning Light Symptom Diagnosis

Headlights still light 
even if lighting switch 
is in “OFF” position 
and engine is stopped

Engine oil pressure switch Check engine oil pressure switch 
referring to “Engine Oil Pressure 
Switch Inspection” in Section 8C.

Lighting switch faulty Check lighting switch referring to 
“Light Control Switch Combination 
Unit Inspection” in this section.

Wiring or grounding faulty Repair circuit.
Lighting controller faulty Check lighting controller referring 

to “Lighting Controller Circuit 
Inspection” in this section.

Headlights still light 
even if lighting switch 
is in “SMALL” posi-
tion and engine is run-
ning

Lighting switch faulty Check lighting switch referring to 
“Light Control Switch Combination 
Unit Inspection” in this section.

Wiring or grounding faulty Repair circuit.
Lighting controller faulty Check lighting controller referring 

to “Lighting Controller Circuit 
Inspection” in this section.

Condition Possible Cause Correction

Condition Possible Cause Correction
Flash rate high or one 
side only flashes

Wiring or grounding faulty Repair circuit.
Incorrect bulb Replace bulb.
Bulb burnt out Replace bulb.
Turn signal and hazard warning light relay 
faulty

Check turn signal and hazard 
warning light relay referring to 
“Turn Signal and Hazard Warning 
Light Relay Inspection” in this sec-
tion.

Open circuit or high resistance existing 
between turn signal switch and turn signal lights 
on one side 

Repair circuit.

No flashing Blown fuse on turn signal and hazard warning 
light circuit

Replace fuse to check for short.

Open circuit or high resistance existing 
between battery and turn signal or hazard 
warning light switch 

Repair circuit.

Turn signal and hazard warning light relay 
faulty

Check turn signal and hazard 
warning light relay referring to 
“Turn Signal and Hazard Warning 
Light Relay Inspection” in this sec-
tion.

Turn signal switch faulty Check turn signal switch referring 
to “Turn Signal Switch Inspection” 
in this section.

Hazard warning light switch faulty Check hazard warning light switch 
referring to “Hazard Warning Light 
Switch Inspection” in this section.
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Clearance, Tail and Licence Plate Lights Symptom Diagnosis

Backup Lights Symptom Diagnosis

Brake Lights Symptom Diagnosis

Flash rate low Supply voltage too low Check charging system referring to 
“Generator” in Section 6H.

Turn signal and hazard warning light relay 
faulty

Check turn signal and hazard 
warning light relay referring to 
“Turn Signal and Hazard Warning 
Light Relay Inspection” in this sec-
tion.

Condition Possible Cause Correction

Condition Possible Cause Correction
One of lights does not 
light

Bulb burnt out Replace bulb.
Wiring or grounding faulty Repair circuit.

No light comes on 
when lighting switch 
is in “SMALL” posi-
tion 

Fuse blown Replace fuse to check for short.
Lighting switch faulty Check lighting switch referring to 

“Light Control Switch Combination 
Unit Inspection” in this section.

Condition Possible Cause Correction
Backup lights do not 
light

Fuse blown Replace fuse to check for short.
Bulb burnt out Replace bulb.
Backup light switch faulty Check backup light switch refer-

ring to “Back Up Lamp Switch 
Inspection” in Section 7A1.

Wiring or grounding faulty Repair circuit.
Backup lights remain 
ON

Wiring or grounding faulty Repair circuit.
Backup light switch faulty Check backup light switch refer-

ring to “Back Up Lamp Switch 
Inspection” in Section 7A1.

Condition Possible Cause Correction
Brake lights do not 
light

Fuse blown Replace fuse to check for short.
Bulb burnt out Replace bulb.
Brake light switch faulty Adjust or replace brake light switch.
Wiring or grounding faulty Repair circuit.

Brake lights stay ON Brake light switch faulty Adjust or replace brake light switch.
Only one brake light 
does not light

Bulb burnt out Replace bulb.
Wiring or grounding faulty Repair circuit.
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Front Fog Lights (If Equipped) Symptom Diagnosis

Rear Fog Light Symptom Diagnosis

Interior Light Symptom Diagnosis

Condition Possible Cause Correction
Only one front fog 
light does not light

Bulb burnt out Replace bulb.
Socket, wiring or grounding faulty Repair socket or circuit.

No front fog light 
lights

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Front fog light switch faulty Check front fog light switch refer-

ring to “Light Control Switch Com-
bination Unit Inspection” in this 
section.

Lighting switch faulty Check lighting switch referring to 
“Light Control Switch Combination 
Unit Inspection” in this section.

Lighting controller faulty Check lighting controller referring 
to “Lighting Controller Circuit 
Inspection” in this section.

Condition Possible Cause Correction
No rear fog light lights Fuse blown Replace fuse to check for short.

Wiring or grounding faulty Repair circuit.
Rear fog light switch faulty Check rear fog light switch referring 

to “Light Control Switch Combina-
tion Unit Inspection” in this section.

Lighting switch faulty Check Lighting switch referring to 
“Light Control Switch Combination 
Unit Inspection” in this section.

Lighting controller faulty Check lighting controller referring 
to “Lighting Controller Circuit 
Inspection” in this section.

Condition Possible Cause Correction
Interior light does not 
light up

Fuse blown Replace fuse to check for short.
Bulb burnt out Replace bulb.
Wiring or grounding faulty Repair circuit.
Door switch faulty Check door switch referring to 

“Door Switch Inspection” in Section 
8D.

Interior light faulty Check interior light.
Interior light switch faulty Check interior light switch referring 

to “Light Control Switch Combina-
tion Unit Inspection” in this section.
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On-Vehicle Service
Cautions in Body Electrical System Servicing
When performing works related to electric system, observe the cautions described in “Precautions for Electrical
Circuit Service” in Section 0A of this manual for the purpose of protection of electrical parts and prevention of a
fire from occurrence.

Light Control Switch Combination Unit Description
Light control switch combination unit (1) contains each of the following switch.

• Lighting switch (2)
• Headlight leveling switch (6)
• Front fog light switch (7)
• Rear fog light switch (8)
• Illumination control switch (9)
• Interior light switch (10)

3. Lighting switch “OFF” position 12. Turn signal switch (in dimmer and passing switch)

4. Lighting switch “SMALL” position 13. Hazard warning light switch

5. Lighting switch “HEAD” position 14. Turn signal and hazard warning light relay

11. Lighting controller
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DRL System Operation Inspection
1) Apply parking brake.
2) Confirm that lighting switch is in OFF position.
3) Confirm that dimmer and passing switch is in low beam position.
4) Check the following operation.
a) When turning ignition switch to ON, headlights do not light.
b) When starting engine, headlights turn ON at low beam.
c) When turning dimmer and passing switch to high beam position, headlights remain tuning ON at low beam.

If check result is not satisfied, go to “Lighting Controller Circuit Inspection” in this section.

Lighting Controller Circuit Inspection
1) Confirm that lighting switch is in good condition referring to

“Light Control Switch Combination Unit Inspection” in this
section.

2) Confirm that oil pressure switch is in good condition referring
to “Engine Oil Pressure Switch Inspection” in Section 8C. (If
equipped with DRL system.)

3) Check that the voltage and continuity between the following
terminals and body ground are as specification under each
condition.
If check result is not as specified, check relevant circuit.
If circuit(s) is (are) normal, replace lighting controller.

1. Connector A

2. Connector B

3. Lighting controller

V

910

12

2

34

56

12

345678

1

3

3
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NOTE:
Item with the asterisk (*) is only for vehicle with the DRL system.

Terminal Wire color Circuit Specification Condition
A-1 RED/BLU Illumination control cir-

cuit
Figure “A” Lighting switch in positions other than OFF 

and illumination control switch in maximum 
position.

Figure “B” Lighting switch in positions other than OFF 
and illumination control switch in minimum 
position.

A-2 GRN/RED Power source circuit 10 – 14 V –
*A-3 RED/YEL Tail light signal circuit 10 – 14 V Lighting switch in positions other than OFF 

or with engine running, lighting switch in 
OFF position.

Approx. 0 V With engine stopping, lighting switch in OFF 
position.

A-4 YEL Rear fog light circuit 10 – 14 V Lighting switch in ON position and rear fog 
light switch pushed several times. The volt-
age changes between the two shown val-
ues alternately at each time the rear fog 
light switch is pushed.

Approx. 0 V

A-5 YEL/BLK Front fog light circuit (if 
equipped)

10 – 14 V Lighting switch in positions other than OFF 
and front fog light switch pushed several 
times. The voltage changes between the 
two shown values alternately at each time 
the front fog light switch is pushed.

Approx. 0 V

*A-6 ORN Daytime running light 
(DRL) circuit

Approx. 0 V Engine running and lighting switch in OFF 
position.

10 – 14 V Engine stopping or lighting switch in posi-
tions other then OFF.

B-1 BLK Ground circuit 1 Ω or less –
B-2 BRN Rear fog light switch cir-

cuit
10 – 14 V

(Non pushed)
Lighting switch in ON position and rear fog 
light switch pushed several times. The volt-
age changes between the two shown val-
ues alternately at each time the rear fog 
light switch is pushed.

Approx. 0 V
(Pushed)

B-3 ORN Illumination control 
switch signal circuit

Approx. 0 V Lighting switch in positions other than OFF 
and illumination switch in maximum posi-
tion.

4.5 – 4.9 V Lighting switch in positions other than OFF 
and illumination switch in minimum position.

B-4 – – – –
*B-5 GRN/RED Lighting switch lamp cir-

cuit
Approx. 0 V Lighting switch in positions other than OFF 

or with engine running, lighting switch in 
OFF position.

10 – 14 V With engine stopping, lighting switch in OFF 
position.
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B-6 PPL Front fog light switch cir-
cuit (if equipped)

10 – 14 V
(Non pushed)

Lighting switch in positions other than OFF 
and front fog light switch pushed several 
times. The voltage changes between the 
two shown values alternately at each time 
the front fog light switch is pushed.

Approx. 0 V
(Pushed)

*B-7 BLU Engine oil pressure 
switch circuit

Approx. 0 V Ignition switch in ON position (Engine stop-
ping).

10 – 14 V Engine running.
B-8 RED/GRN Lighting switch (dimmer 

position) signal circuit
Approx. 0 V Lighting switch in OFF position.
10 – 14 V Lighting switch in dimmer position.

*B-9 BLU/ORN Ignition switch signal cir-
cuit

0 V Ignition switch in OFF position.
10 – 14 V Ignition switch in ON position.

B-10 RED Lighting switch (small 
position) signal circuit

Approx. 0 V Lighting switch in OFF position.
10 – 14 V Lighting switch in positions other than OFF.

Terminal Wire color Circuit Specification Condition

[A]: Figure “A”

[B]: Figure “B”
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Light Control Switch Combination Unit 
Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove dash side trim (1) and steering column hole cover
(2).

3) Remove combination meter (2) referring to “Combination
Meter Removal and Installation” in this section.

4) Remove side ventilation louver (3) referring to “Side Ventila-
tion Louver Removal and Installation” in Section 1A.

5) Remove light control switch combination unit (1) from instru-
ment panel

6) Disconnect connector from light control switch combination
unit.

INSTALLATION
Reverse removal procedure for installation.

2
1

2

3

1

1
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Light Control Switch Combination Unit 
Inspection
Lighting switch

Check the continuity at each switch position. If any correct conti-
nuity is not obtained, replace light control switch combination unit.

Lighting switch specification

Headlight leveling switch

1) Connect 12 V battery positive (+) terminal to terminal “a” and
battery negative (–) terminal to terminal “b”.

2) Connect voltmeter positive (+) terminal to terminal “c” and
voltmeter negative (–) terminal to battery negative (–) termi-
nal.

3) Measure voltage at each position of headlight leveling switch
(1).
If any, correct voltage is not obtained, replace light control
switch combination unit.

Headlight leveling switch voltage specification

21

“c”

“b”

“a”

Switch Position
Terminal

OFF

SMALL (1)
HEAD (2)

“a” “b” “c”

NOTE:
• Voltage values in the table are specified when battery

voltage is 13.5 V.
• When measurement with 12 V battery, the values mea-

sured may get out of this specification slightly.

Switch position Voltage (V)
0 10.7 – 10.9
1 9.01 – 9.21
2 7.54 – 7.74
3 6.12 – 6.32

1

“c”

“a”

“b”
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Front fog light switch

Check for continuity between the terminals “a” and “b” at each
switch position.
If any correct continuity is not obtained, replace light control
switch combination unit.

Front fog light switch specification

Rear fog light switch

Check for continuity between the terminals “a” and “b” at each
switch position.
If any correct continuity is not obtained, replace light control
switch combination unit.

Rear fog light switch specification

Front fog light switch (1) Terminals “a” – “b”
Push Continuity
Free No continuity

“a”

“b”

1

Rear fog light switch (1) Terminals “a” – “b”
Push Continuity
Free No continuity

“b”

“a”

1
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Illumination control switch

1) Connect 12V battery positive (+) terminal to terminal “a” and
battery negative (–) terminal to terminal “b”.

2) Connect voltmeter positive (+) terminal to terminal “c” and
voltmeter negative (–) terminal to battery negative (–) termi-
nal.

3) Measure voltage at each position of illumination control
switch (1).
If any correct voltage is not obtained, replace light control
switch combination unit.

Illumination control switch specification

Interior light switch

Check the continuity at each switch position.
If any correct continuity is not obtained, replace light control
switch combination unit.

Interior light switch specification

NOTE:
Depending on battery voltage condition, the measured
values may get out of specification slightly.

Switch position Voltage (V)
Maximum 0.1 – 0.3
Minimum 4.7 – 5.3

“a”

“c”

“b”

1

“b” “c”

“a”

Switch Position
Terminal

OFF

ON

“a” “b” “c”
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Headlight Leveling Actuator On-Vehicle 
Inspection

1) Make sure all headlight couplers and leveling actuator cou-
plers are correctly connected.

2) Turn the ignition switch to ON position.
3) Check if the leveling actuator sounds slightly while the level-

ing switch is moved.
If no sound is heard with the movement of the leveling
switch, check headlight leveling switch and wiring.
If headlight leveling switch and wiring are OK, replace head
light housing.

4) Make sure the replaced leveling actuator operates correctly
after replacement.

Dimmer/Passing Switch Removal and Instal-
lation
Dimmer/passing switch is incorporated in the turn signal switch.
Refer to “Turn Signal Switch Removal and Installation” in this sec-
tion for removal and installation of the dimmer/passing switch.

Dimmer/Passing Switch Inspection

Check the continuity at each switch position. If any correct conti-
nuity is not obtained, replace turn signal switch.

Dimmer/passing switch specification

Switch Position
Terminal

Passing (PASS)

Low Beam (LO)
High Beam (HI)

ED HL HU HF



LIGHTING SYSTEM 8B-15
Headlight Assembly Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.
2) Remove front bumper referring to “Front Bumper and Rear

Bumper Removal and Installation” in Section 9.
3) Remove headlight mounting bolts and clip.

4) Detach headlight assembly (1) from vehicle.
5) Disconnect couplers (2) from headlight assembly (1).

INSTALLATION
Reverse removal procedure for installation noting the following.
After installation, be sure to inspect and adjust aiming referring to
“Headlight Aiming Adjustment With Screen” in this section.



8B-16 LIGHTING SYSTEM
Headlight Aiming Adjustment With Screen

1) Make sure the following items.
• Place vehicle on a flat surface in front of blank wall (screen)

(1) ahead of headlight surface.

Distance between screen and headlight
“a”: 10 m (32.8 ft.)

• Adjust air pressure of all tires to the specified value respec-
tively.

• Bounce vehicle body up and down by hand to stabilize sus-
pension.

• Carry out aiming with a driver aboard.

Driver’s weight
75 kg (165 lb)

2) Check to see if not spot (5) (high intensity zone) of each low
beam axis falls as shown in the figure.

Hot spot specification
“H”: Approx. 130 mm (5.15 in.)

3) Align headlight aiming to specification by adjusting aiming
gear if it is not set properly.

NOTE:
• Unless otherwise obligated by local regulations, adjust

headlight aiming according to the following procedure.
• When inspecting and adjusting headlight with leveling

system, make sure to set the leveling switch to “0”
position with ignition switch turned to ON.

2. Cut line (bounding line)

3. Heading assembly

4. Aiming (for right/left adjustment)

5. Aiming (headlight leveling actuator) (for up/down adjustment)

X-X: Horizontal center line of headlights bulb

A-A: Vertical center line of left headlight bulb

B-B: Vertical center line of right headlight bulb

[A]: LH headlight

[B]: RH headlight

[C]: RH steering vehicle shown

[D]: LH steering vehicle shown



LIGHTING SYSTEM 8B-17
Headlight Bulb Replacement

1) Disconnect negative (–) cable at battery.
2) Disconnect coupler from bulb.

3) Remove socket cover (1).
4) Replace bulb (2).
5) Reverse removal procedure for installation.

WARNING:
• Light bulbs can be hot enough to burn your finger right

after being turned off. This is true especially for halo-
gen headlight bulbs. Replace the bulbs after they
become cool enough.

• The headlight bulbs are filled with pressurized halogen
gas.

They can burst and injure you if they are hit or dropped.
Handle them carefully.

CAUTION:
The oils from your skin may cause a halogen bulb to
overheat and burst when the lights are on. Grasp a new
bulb with a clean cloth.



8B-18 LIGHTING SYSTEM
Front Fog Light Aiming Adjustment With 
Screen
Basic aiming

1) Make sure the following items.
• Place vehicle on a flat surface in front of blank wall (screen)

(1) ahead of front fog light surface.

Distance between screen and front fog light
“a”: 10m (32.8ft.)

• Adjust air pressure of all tired to the specified value respec-
tively.

• Bounce vehicle body up and down by hand to stabilize sus-
pension.

• Carry out aiming with a driver aboard.

Driver’s weight
75 kg (165 lb)

2) Check to see if hot spot (high intensity zone) of each front
fog light axis falls as shown in the figure.

Hot spot specification
Angle “b”: 1.2° (Specification)
Calculated distance “H”: Approx. 210 mm (8.27 in.)

3) If it is not set properly, align front fog light to specification by
rotating aiming gear.

NOTE:
• Unless otherwise obligated by local regulations, adjust

front fog light aiming according to the following proce-
dure.

• An example in case that the light-to-wall distance 10 m
is shown in the illustration. The beam descending dis-
tance “H” is calculated when “a” is 10 m with the spec-
ification angle “b” (1.2°).

2. Front fog light assembly

3. Aiming gear

4. Aiming (for up adjustment)

5. Aiming (for down adjustment)

6. Hot spot

7. Bounding line

X-X: Horizontal center line of front fog light bulb

A-A: Vertical center line of left front fog light bulb

B-B: Vertical center line of right front fog light bulb

[A]: Gear adjuster type

[B]: Screw adjuster type



LIGHTING SYSTEM 8B-19
Turn Signal Switch Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove dash side trim (1), steering column hole cover (2)
and steering column covers (3).

3) Remove turn signal switch (1) while releasing the locks.
4) Disconnect turn signal switch connector (2).

INSTALLATION
Reverse removal procedure for installation.

Turn Signal Switch Inspection

Check the continuity at each switch position. If any correct conti-
nuity is not obtained, replace turn signal switch.

Turn signal switch specification

1

2

3

1

2

Switch Position
Terminal

L
N
R

TL TB TR



8B-20 LIGHTING SYSTEM
Hazard Warning Light Switch Removal and 
Installation
REMOVAL

1) Disconnect negative (–) cable at battery.
2) Remove audio unit (if equipped) and center upper garnish

referring to Step2) to 3) of “Information Display Removal and
Installation” in Section 8D.

3) Remove hazard warning light switch (1) from switch case (2)
while releasing the locks (3)

INSTALLATION
Reverse removal procedure for installation.

Hazard Warning Light Switch Inspection

Check the continuity of each switch position.
If any correct continuity is not obtained, replace hazard warning
light switch.

Hazard warning light switch specification

Turn Signal and Hazard Warning Light Relay 
Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove light control switch combination unit (1) referring to
“Light Control Switch Combination Unit Removal and Instal-
lation” in this section.

3) Remove turn signal and hazard warning light relay (2).

INSTALLATION
Reverse removal procedure for installation.

Hazard Switch
Terminal

OFF

ON

a b c d e f g



LIGHTING SYSTEM 8B-21
Turn Signal and Hazard Warning Light Relay 
Inspection

1) Connect turn signal and hazard warning light relay (1), bat-
tery (2) and test bulb (12 V, 48 W) (3) as shown.

2) Unless a continued flash on and off is visible, replace turn
signal and hazard warning light relay.

Turn signal and hazard warning light relay flashing cycle 
specification
60 – 120 cycle/minute+

2

3

1
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



8C-2 INSTRUMENTATION/DRIVER INFORMATION
Diagnosis
Speedometer and VSS Symptom Diagnosis

Fuel Meter and Fuel Gauge Unit Symptom Diagnosis

Engine Coolant Temperature (ECT) Gauge and ECT Sensor Symptom Diagno-
sis

Condition Possible Cause Correction
Speedometer shows 
no operation or incor-
rect operation

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Vehicle speed sensor (VSS) faulty Check vehicle speed sensor refer-

ring to “Vehicle speed sensor 
(VSS) inspection” in Section 6.

Combination meter faulty Check combination meter circuit 
referring to “Combination Meter 
Circuit” in this section.

Vehicle speed sensor (VSS) signal rotor faulty Check vehicle speed sensor refer-
ring to “Vehicle speed sensor 
(VSS) inspection” in Section 6.

Condition Possible Cause Correction
Fuel meter shows no 
operation

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit
Fuel gauge unit faulty Check fuel gauge unit referring to 

“Fuel Level Sensor (Gauge Unit) 
Inspection” in this section.

Combination meter faulty Check combination meter circuit 
referring to “Fuel Gauge Inspec-
tion” in this section.

Condition Possible Cause Correction
Engine coolant tem-
perature meter shows 
no operation or incor-
rect operation

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
ECT sensor faulty Check ECT sensor referring to 

“Engine coolant temperature sen-
sor (ECT sensor) inspection” in 
Section 6E1.

Combination meter faulty Check combination meter circuit 
referring to “Engine Coolant Tem-
perature (ECT) Gauge Inspection” 
in this section.



INSTRUMENTATION/DRIVER INFORMATION 8C-3
Engine Oil Pressure Warning Light Symptom Diagnosis

Brake System Warning Light (Parking Brake Indicator, Brake Fluid Warning 
and EBD System Warning Light)

Condition Possible Cause Correction
Engine oil pressure 
warning light does not 
light up when turning 
the ignition switch to 
ON position at engine 
OFF

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Engine oil pressure switch faulty Check engine oil pressure switch 

referring to “Engine Oil Pressure 
Switch Inspection” in this section.

Combination meter faulty Check combination meter circuit 
referring to “Combination Meter 
Circuit” in this section.

Engine oil pressure 
warning light stays ON

Wiring faulty Repair circuit.
Engine oil pressure switch faulty Check engine oil pressure switch 

referring to “Engine Oil Pressure 
Switch Inspection” in this section.

Condition Possible Cause Correction
Brake system warn-
ing light does not light 
up (when fluid low 
level and/or parking 
brake pulled up)

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Brake fluid level switch faulty Check brake fluid switch referring 

to “Brake Fluid Level Switch 
Inspection” in this section.

Parking brake switch faulty Check parking brake switch refer-
ring to “Parking Brake Switch 
Inspection” in this section.

Brake system warn-
ing light does not light 
up when cranking 
(when in turned posi-
tion)

Wiring or grounding faulty Repair circuit.
Ignition switch faulty Check ignition switch referring to 

“Ignition (Main) Switch ON-Vehicle 
Inspection” in this section.

Combination meter faulty Check combination meter circuit 
referring to “Combination Meter 
Circuit” in this section.

Brake system warn-
ing light stays ON

Wiring or grounding faulty Repair circuit.
Brake fluid level faulty Check brake fluid level.
Brake fluid level switch faulty Check brake fluid switch referring 

to “Brake Fluid Level Switch 
Inspection” in this section.

Parking brake switch faulty Check parking brake switch refer-
ring to “Parking Brake Switch 
Inspection” in this section.

ABS control module faulty Check ABS control module refer-
ring to “Table – D EBD Warning 
Lamp (Brake Warning Lamp) 
Check – Lamp Comes “ON” 
Steady” in Section 5E.



8C-4 INSTRUMENTATION/DRIVER INFORMATION
Ignition Key Remainder and Light Remainder Warning Buzzer Symptom Diag-
nosis

On-Vehicle Service
Cautions in Body Electrical System Servicing
Refer to “Cautions in Body Electrical System Servicing” in Section 8B.

Ignition (Main) Switch ON-Vehicle Inspection
1) Disconnect negative cable at battery.

2) Remove dash side trim (1), steering hole cover (2) and
steering column covers (3).

3) Disconnect ignition (main) switch coupler as follows.
a) Turn ignition switch key to “ACC” position.
b) Insert screw driver (1) in coupler hole.
c) Unlock coupler lock (2) and hold it by pushing it in arrow

direction with screw driver (1).
d) With coupler lock unlocked, disconnect coupler (3).

Condition Possible Cause Correction
Ignition key remain-
der and light remain-
der warning buzzer 
show no sounding

Wiring or grounding faulty Repair circuit.
Driver side door switch faulty Check door switch referring to 

“Door Switch Inspection” in this 
section.

Ignition switch faulty Check ignition switch referring to 
“Ignition (Main) Switch ON-Vehicle 
Inspection” in this section.

2

3

1



INSTRUMENTATION/DRIVER INFORMATION 8C-5
4) Check continuity between terminals at each switch position.
If continuity is not obtained according to the table, replace
ignition (main) switch (4).

Ignition (main) switch specification

Ignition (Main) Switch Removal and Installa-
tion
Refer to “Steering Column Removal and Installation” in Section
3C.

PositionKey

OUT LOCK

ACC

ON

START

IN

+B +ACC IG1 IG2 ST
Terminal
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Combination Meter Circuit

1. Speedometer 4. Engine coolant temperature gauge 7. Interface 10. CPU

2. Tachometer 5. ODO-TRIP 8. Buzzer

3. Fuel gauge 6. EEPROM 9. Trip switch

5V

5V

5
10

6

9
7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7
7

1

2

3

4

G22-5

G22-4

G22-18

G22-17

G22-11

G22-13

G21-5

G21-8

G21-9

G21-2

G21-7

G21-10

G21-15

G21-16

G21-1

G21-11

G21-14

G21-4

G22-21

G22-19

G22-22

G22-1

G22-2

G22-20

G22-9

G22-12

8

G22-3



INSTRUMENTATION/DRIVER INFORMATION 8C-7
Terminal G21 Wire Color Circuit
G21-1 GRY To ECM (Engine coolant temperature meter signal)
G21-2 BLK/YEL To door switch
G21-3 – –
G21-4 ORN To lighting switch (illumination control signal)
G21-5 WHT/BLK To “ACC” fuse (key remainder signal)
G21-6 – –
G21-7 PNK/BLU To ABS control module (EBD warning indicator control signal)
G21-8 RED/BLU To ABS control module (ABS indicator control signal)
G21-9 RED/BLU To brake fluid level switch

G21-10 YEL/GRN To parking brake switch
G21-11 YEL/RED To fuel level gauge
G21-12 – –
G21-13 – –
G21-14 RED/YEL To lighting switch
G21-15 PPL To VSS (Speedometer signal)
G21-16 BRN To ECM (Tachometer signal)
G21-17 – –
G21-18 – –
G21-19 – –
G21-20 – –
G21-21 – –
G21-22 – –

Terminal G22 Wire Color Circuit
G22-1 BLU To oil pressure switch
G22-2 YEL/RED To SDM (AIR BAG indicator control signal)
G22-3 RED To combination switch (High beam indicator control signal)
G22-4 BLU/YEL To combination switch (Turn R signal indicator control signal)
G22-5 GRN/RED To combination switch (Turn L signal indicator control signal)
G22-6 – –
G22-7 – –
G22-8 – –
G22-9 WHT/BLU To generator (charge warning indicator control signal)

G22-10 – –
G22-11 BLU/ORN To “METER” fuse (ignition ON signal)
G22-12 WHT/RED To “RADIO DOME” fuse (power supply)
G22-13 BLK To body ground
G22-14 BLK/ORN To engine ground
G22-15 – –
G22-16 – –
G22-17 YEL To lighting switch (rear fog lap indicator control signal)
G22-18 LT GRN To lighting switch (front fog lamp indicator control signal)
G22-19 PPL/WHT To ECM (MIL indicator control signal)
G22-20 RED/BLK To TCM (O/D OFF indicator control signal) (if equipped)
G22-21 LT GRN/BLK To ECM (Immobilizer indicator control signal)
G22-22 PNK To EPS control module (EPS indicator control signal)



8C-8 INSTRUMENTATION/DRIVER INFORMATION
Terminal arrangement of combination meter connector viewed from harness side

Combination Meter Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove instrument cluster panel (1).
3) Remove meter cluster panel (2) and combination meter (3).
4) Disconnect all couplers from combination meter.

INSTALLATION
Reverse removal procedure for installation.

[A]: Connector “G21” (Green)

[B]: Connector “G22” (Light blue)

10 9 8 7 6 5 4 3 2 1

22 21 20 19 18 17 16 15 14 13 12 11

10 9 8 7 6 5 4 3 2 1

22 21 20 19 18 17 16 15 14 13 12 11

[A] [B]

2

3

1



INSTRUMENTATION/DRIVER INFORMATION 8C-9
Fuel Gauge Inspection

1) Remove combination meter referring to “Combination Meter
Removal and Installation” in this section.

2) Connect combination meter connectors to combination
meter.

3) Short “YEL/RED” wire terminal of combination meter con-
nector to body ground as shown.

4) Turn ignition switch to ON position, and check that meter
pointer (1) of fuel level gauge indicates “E” and low fuel
warning light turns on.

5) Turn ignition switch to OFF position.
6) Short “YEL/RED” wire terminal of combination meter con-

nector to body ground through a resister (40Ω) (2) as shown. 
7) Turn ignition switch to ON position, and check that meter

pointer (1) of fuel level gauge indicates “F”.
If check result is not satisfied, replace combination meter.

Fuel Level Sensor (Gauge Unit) Removal and 
Installation
Remove fuel pump assembly referring to “Fuel Pump Assembly
Removal and Installation” in Section 6C.

NOTE:
Make sure that all related connector terminals are in
good contact condition before combination meter
inspection.

1

1

2
40



8C-10 INSTRUMENTATION/DRIVER INFORMATION
Fuel Level Sensor (Gauge Unit) Inspection

• Check that resistance between terminals “2” and “3” of fuel
level sensor changes with change of float position.

• Check resistance between terminals “2” and “3” in each float
position.
If the measured value is out of specification, replace fuel
level sensor.

Fuel level sensor specification

VSS Removal and Installation
Refer to “Vehicle speed sensor (VSS) removal and installation” in
Section 6E1.

VSS Inspection
Refer to “Vehicle speed sensor (VSS) inspection” in Section 6E1.

Float Position Resistance (Ω)
Full Upper “a” 56 mm (2.20 in.) 38 – 42

Middle (1/2) “b” 119.2 mm (4.69 in.) 157 – 163
Full Lower “c” 200.5 mm (7.89 in.) 276 – 284

1. Fuel pump assembly
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Engine Coolant Temperature (ECT) Gauge 
Inspection
Operation check

1) Confirm that DTC P0117 and/or DTC P0118 are not
detected.
If it is detected, go to each diagnostic flow table.

2) Turn ignition switch to OFF position.
3) Remove combination meter referring to “Combination Meter

Removal and Installation” in this section.
4) Confirm that there is no abnormal point in “GRY” wire of

combination meter harness.
5) Confirm that there are no abnormal point in power and

ground wire circuit of combination meter harness.
6) Connect combination meter connectors from combination

meter.
7) Connect oscilloscope between terminals “GRY” and “BLK”

wire of combination meter connector.
8) Turn ignition switch to ON position.

9) Check that there is waveform from ECM to engine coolant
temperature meter.
If check result is satisfied, replace combination meter.
If check result is not satisfied, substitute a known-good ECM
and recheck.

ECT sensor Removal and Installation
Refer to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E1.

ECT Sensor Inspection
Refer to “Engine coolant temperature sensor (ECT sensor)
inspection” in Section 6E1.

NOTE:
Make sure that all related connector terminals are in
good contact condition before combination meter
inspection.
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Ignition Key Remainder and Light Remainder 
Warning Buzzer Inspection
The ignition key and light remainder warning buzzer is integrated
in combination meter.
Therefore, check the buzzer circuit referring to “Combination
Meter Circuit” in this section.
If no failure is found, repair wiring harness. If a failure is found in
the buzzer circuit, replace combination meter.

Engine Oil Pressure Switch Inspection

1) Disconnect engine oil pressure switch (1) lead wire.
2) Check for continuity between engine oil pressure switch ter-

minal (2) and cylinder block (3) as shown in the figure.
If not as specified, replace engine oil pressure switch (1).

Engine oil pressure switch specification
During engine running: No continuity
At engine stop: Continuity

Engine Oil Pressure Switch Removal and 
Installation
Refer to “Oil Pressure Check” in Section 6A1.

4. Engine oil filter

F. Front
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Brake Fluid Level Switch Inspection

Check for continuity between terminals of brake fluid level switch.
If found defective, replace master cylinder reservoir.

Brake fluid level switch specification
OFF position (float up): No continuity
ON position (float down): Continuity

Parking Brake Switch Inspection

Check for continuity between parking brake switch terminal and
body ground.
If found defective, replace parking brake switch.

Parking brake switch specification
OFF position (parking brake released) (1):
No continuity
ON position (parking brake lever pulled up) (2):
Continuity

2
1
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an
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eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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Diagnosis
Rear Window Defogger Symptom Diagnosis

Front Wiper and Washer Symptom Diagnosis

Condition Possible Cause Correction
Rear defogger does 
not operate

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Rear window defogger wire faulty Check rear window defogger wire 

referring to “Rear Window Defog-
ger Wire Inspection” in this section.

Rear window defogger switch faulty Check rear window defogger 
switch referring to “Rear Window 
Defogger Switch Inspection” in this 
section.

Condition Possible Cause Correction
Front wipers do not 
operate or move at a 
specified speed

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Front wiper motor faulty Check front wiper motor referring to 

“Front Wiper Motor Inspection” in 
this section.

Wiper and washer switch faulty Check wiper and washer switch 
referring to “Wiper and Washer 
Switch Inspection” in this section.

Front wipers do not 
return to original posi-
tion

Loose installation of wiper arms Reinstall wiper arms correctly.
Wiring or grounding faulty Repair circuit.
Wiper and washer switch faulty Check wiper and washer switch 

referring to “Wiper and Washer 
Switch Inspection” in this section.

Front wiper motor faulty Check front wiper motor referring to 
“Front Wiper Motor Inspection” in 
this section.

Front wiper intermittent timer faulty Check front wiper auto stop circuit 
referring to “Wiper Circuit Inspec-
tion” in this section.

Only front wiper inter-
mittent wiper function 
does not operate

Wiring or grounding faulty Repair circuit.
Wiper and washer switch faulty Check wiper and washer switch 

referring to “Wiper and Washer 
Switch Inspection” in this section.

Front wiper intermittent timer faulty Check front wiper intermittent cir-
cuit referring to “Wiper Circuit 
Inspection” in this section.
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Rear Wiper and Washer (If Equipped) Symptom Diagnosis

Neither washer nor 
wiper operate when 
washer switch is in 
ON

Washer hose or nozzle clogged Repair hose or nozzle
Wiring or grounding faulty Repair circuit.
Washer pump faulty Check washer motor referring to 

“Washer Pump Inspection” in this 
section.

Wiper and washer switch faulty Check wiper and washer switch 
referring to “Wiper and Washer 
Switch Inspection” in this section.

Front wiper intermittent timer faulty Check front washer linked circuit 
referring to “Wiper Circuit Inspec-
tion” in this section.

Condition Possible Cause Correction

Condition Possible Cause Correction
Rear wiper does not 
operate or does not 
return to original posi-
tion

Loose installation of wiper arm Reinstall wiper arm correctly.
Wiring or grounding faulty Repair circuit.
Fuse blown Replace fuse to check for short.
Wiper and washer switch faulty Check wiper and washer switch 

referring to “Wiper and Washer 
Switch Inspection” in this section.

Rear wiper motor faulty Check rear wiper motor referring to 
“Rear Wiper Motor Inspection” in 
this section.

Rear wiper intermittent timer faulty Check rear wiper auto stop circuit 
or rear wiper intermittent circuit 
referring to “Wiper Circuit Inspec-
tion” in this section.

Rear washer malfunc-
tion

Washer hose or nozzle clogged Repair hose or nozzle.
Wiring or grounding faulty Repair circuit.
Washer pump faulty Check washer motor referring to 

“Washer Pump Inspection” in this 
section.

Wiper and washer switch faulty Check wiper and washer switch 
referring to “Wiper and Washer 
Switch Inspection” in this section.



WINDOWS, MIRRORS, SECURITY AND LOCKS 8D-5
Power Window Control System (If Equipped) Symptom Diagnosis

Power Door Lock System (If Equipped) Symptom Diagnosis

Condition Possible Cause Correction
None of power win-
dows functions

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Ignition switch faulty Check ignition switch referring to 

“Ignition (Main) Switch ON-Vehicle 
Inspection” in Section 8C.

Power window main switch faulty Check power window main switch 
referring to “Power Window Main 
Switch Inspection” in this section.

Only one power win-
dow does not function

Wiring or grounding faulty Repair circuit.
Power window main switch faulty Check power window main switch 

referring to “Power Window Main 
Switch Inspection” in this section.

Power window sub switch faulty Check power window sub switch 
referring to “Power Window Sub 
Switch Inspection” in this section.

Power window motor faulty Check power window motor.

Condition Possible Cause Correction
No door is locked or 
unlocked by all switch

Fuse blown Replace fuse to check for short.
Door switch faulty Check door switch referring to 

“Door Switch Inspection” in this 
section.

Wiring or grounding faulty Check power door lock system 
referring to “Power Door Lock Sys-
tem Circuit Inspection” in this sec-
tion.

Power door lock controller faulty

No door is locked or 
unlocked by only 
power door lock 
switch

Power door lock switch faulty Check power door lock switch 
referring to “Power Door Lock 
Switch Inspection” in this section.

Wiring or grounding faulty Check power door lock system 
referring to “Power Door Lock Sys-
tem Circuit Inspection” in this sec-
tioin.

Power door lock controller faulty

No door is locked or 
unlocked by only 
driver side key cylin-
der switch

Driver side key cylinder switch faulty Check driver side key cylinder 
switch referring to “Key Cylinder 
Switch Inspection” in this section.

Wiring or grounding faulty Check power door lock system 
referring to “Power Door Lock Sys-
tem Circuit Inspection” in this sec-
tion.

Power door lock controller faulty

Only one door is not 
locked or unlocked

Wiring or grounding faulty Repair circuit.
Power door lock actuator faulty Check power door lock actuator 

referring to “Door Lock Actuator 
Inspection” in this section.
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Keyless Entry System (If Equipped) Symptom Diagnosis

Power Door Mirror Control System (If Equipped) Symptom Diagnosis

NOTE:
Diagnose keyless entry system referring to the following table after confirming that power door lock
system is good condition.

Condition Possible Cause Correction
No door is locked or 
unlocked by only key-
less entry transmitter

Transmitter battery dead Replace battery.
Transmitter faulty Replace transmitter.
Code registration error Perform code registration referring 

to “Transmitter Code Registration 
Procedure” in this section.

Key remainder switch (in ignition switch) faulty Check ignition switch referring to 
“Ignition (Main) Switch ON-Vehicle 
Inspection” in Section 8C.

Wiring or grounding faulty Check keyless entry system circuit 
referring to “Keyless Entry System 
Circuit Inspection” in this section.

Power door lock controller faulty

Turn signal lights are 
not flashed when 
doors are locked or 
unlocked by keyless 
entry transmitter

Wiring or grounding faulty Check keyless entry system circuit 
referring to “Keyless Entry System 
Circuit Inspection” in this section.

Power door lock controller faulty

Interior light does not 
turn ON when doors 
are unlocked by key-
less entry transmitter

Wiring or grounding faulty Check keyless entry system circuit 
referring to “Keyless Entry System 
Circuit Inspection” in this section.

Power door lock controller faulty

Condition Possible Cause Correction
No power door mirror 
operates

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Power door mirror switch faulty Check power door mirror switch 

referring to “Power Door Mirror 
Switch Inspection” in this section.

One power door mir-
ror does not operate

Wiring or grounding faulty Repair circuit.
Power door mirror switch faulty Check power door mirror switch 

referring to “Power Door Mirror 
Switch Inspection” in this section.

Power door mirror actuator faulty Check power door mirror actuator 
referring to “Power Door Mirror 
Actuator Inspection” in this section.
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Door Mirror Heater (If Equipped) Symptom Diagnosis

Front Seat Heater (If Equipped) Symptom Diagnosis

Condition Possible Cause Correction
No door mirror heater 
operates

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Rear window defogger switch faulty Check rear window defogger 

switch referring to “Rear Window 
Defogger Switch Inspection” in this 
section.

One door mirror 
heater does not oper-
ate

Wiring or grounding faulty Repair circuit.
Door mirror heater faulty Check door mirror heater referring 

to “Door Mirror Heater Switch 
Inspection” in this section.

Condition Possible Cause Correction
Neither seat back nor 
seat cushion becomes 
hot although seat 
heater switch is ON 
position

Fuse blown Replace fuse to check for short.
Wiring or grounding faulty Repair circuit.
Seat heater switch faulty Check seat heater switch referring 

to “Seat Heater System Inspection” 
in this section.

Seat heater circuit in seat back and/or seat 
cushion faulty

Check seat heater wire referring to 
“Seat Heater System Inspection” in 
this section.
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Information Display Unit Symptom Diagnosis

Required Diagnosis Condition
• Turning the ignition switch on more than two hours after turning the ignition switch off
• At a vehicle speed of 30 km/h or higher (more than 30 seconds after the speed gets over 30 km/h)
• Ambient temperature between –30°C (–22°F) (exclusive) and 50°C (122°F) (exclusive)

If one or more of these conditions is (are) not satisfied, correct temperature will not be displayed.

NOTE:
This thermometer indicates the ambient temperature in front of the radiator. Under any one of the fol-
lowing listed conditions, however, even when the ambient temperature goes up, the thermometer dis-
play does not rise so as to correct the rise of the ambient temperature caused by the radiant heat of
the engine. When the ambient temperature drops, the thermometer reading follows the change in the
temperature.

Condition Possible Cause Correction
No displaying of infor-
mation display unit

Fuse blown Replace fuse to check for short.
Wiring and/or grounding faulty Repair or replace.
Information display unit faulty Replace information display unit.

Incorrect thermome-
ter display

Outside air temperature sensor faulty Inspect outside air temperature 
sensor referring to “Outside Air 
Temperature Sensor Inspection” in 
this section. Replace if faulty.

VSS signal faulty Inspect VSS referring to “DTC 
P0500 Vehicle Speed Sensor 
(VSS) Malfunction” in Section 6. 
Replace if faulty.

Wiring and/or grounding faulty Repair or replace.
Thermometer and fuel 
economy meter stay 
displaying “– –”.

Wiring and/or grounding faulty Repair or replace.
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On-Vehicle Service
Cautions in Body Electrical System Servicing
Refer to “Cautions in Body Electrical System Servicing” in Section
8B.

Rear Window Defogger Switch Inspection
Refer to “Rear Defogger Switch Inspection” in Section 1A.

Rear Window Defogger Wire Inspection

• Wire damage inspection.
a) Turn ignition switch ON.
b) Turn defogger switch ON.
c) Check voltage at the center (1) of each heat wire as shown

below.
If measured voltage is 10 V, wire must be damaged
between its center and positive end (5).
If voltage is 0 V, wire must be damaged between its center
and ground end (6).

Defogger wire voltage

NOTE:
• When cleaning rear window glass, use a dry cloth and

wipe it along heat wire (1) direction.
• When cleaning glass, do not use detergent or abrasive

containing glass cleaner.
• When measuring wire voltage, use a tester with nega-

tive probe (2) wrapped with a tin foil (3) which should
be held down on wire by finger pressure.

Voltage Criteria
Approx. 4 – 6 V (2) Good (No break in wire)
Approx. 9 – 11 V (3)
or 0 – 2 V (4)

Broken wire

X: Damage point
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• Damage point locating.
a) Turn ignition switch ON.
b) Turn defogger switch ON.
c) Touch voltmeter positive (+) lead to heat wire positive ter-

minal end (1).
d) Touch voltmeter negative (–) lead with a foil strip to heat

wire positive terminal end (1), then move it along wire to the
negative terminal end (2).

e) The place where voltmeter fluctuates from 0 – 2 V (3) to
several volts (4) is where there is damage.

Rear Window Defogger Wire Repair
1) Use white gasoline for cleaning.

2) Apply masking tape (1) at both upper and lower sides of heat
wire (2) to be repaired.

3) Apply commercially-available repair agent (3) with a fine-tip
brush (4).

4) 2 to 3 minutes later, remove masking tapes (1).
5) Leave repaired heat wire as it is for at least 24 hours before

operating rear defogger again.

X: Damage point

+ -

3

1 2

4
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Wipers and Washers Components

1. Wiper blade 4. Washer pump 7. Washer nozzle 10. Rear wiper intermittent timer

2. Wiper arm 5. Washer tank 8. Wiper link 11. Front wiper intermittent timer

3. Wiper motor 6. Washer hose 9. Wiper switch
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Wiper and Washer Switch Removal and 
Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove dash side trim (1), steering column hole cover (2)
and steering column covers (3).

3) Remove wiper and washer switch (4) while releasing the
locks.

4) Disconnect wiper and washer switch connector.

INSTALLATION
Reverse removal procedure for installation noting the followings.

• Connect wiper and washer switch connector securely.
• Push wiper and washer switch into steering lock assembly till

it clicks.

2

1

3

4
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Wiper and Washer Switch Inspection

Check for continuity between terminals at each switch position as
shown below.
If check result is not as specified, replace wiper and washer
switch.

Front wiper switch specification

Front washer switch specification

Rear wiper and washer switch specification

Switch Position
Terminal

OFF

INT

LO

HI

a b c d e

Switch Position
Terminal

OFF

ON (W)

a f g h

Switch Position
Terminal

OFF

ON (R)

REAR WASHER (RW)

a i f g h
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Wiper Circuit Inspection
Front wiper auto stop circuit

1) Check that wiper motor operates with the wiper switch at low
position.

2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

4) Pull out front wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specification.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) Check the continuity between terminals “a” and “b” of inter-
mittent timer.
If continuity is not obtained, replace intermittent timer and
recheck.

8) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G46-8 and 
ground

When ignition switch is in OFF. Continuity

G46-5 and 
ground

When wiper blades are stopped 
at windshield base.

Continuity

Turn ignition switch to ON.
Turn front wiper switch to ON 
then to OFF so that wiper 
blades stop at the position 
except starting/returning point.

10 – 15 V

1

G46-8

G46-5
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Front wiper intermittent circuit
1) Check that wiper motor operates with the wiper switch at low

position, and return to original position with the wiper switch
turned OFF.

2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

4) Pull out front wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specifications.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G46-2 and 
ground

When ignition switch is in OFF. 0 V
When ignition switch is in ON. 10 – 15 V

G46-6 and 
ground

When ignition switch is in OFF. Continuity

G46-8 and 
ground

When ignition switch is in OFF. Continuity

G46-9 and 
ground

When ignition switch is in ON 
and front wiper switch is in 
OFF.

0 V

When ignition switch is in ON 
and front wiper switch is in 
intermittent position.

10 – 15 V

NOTE:
The wiper motor operates the wiper arms at an interval of
approximately 6 seconds per one operation at low speed.

1

G46-9

G46-8

G46-6

G46-2
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Front washer linked circuit
1) Check that wiper motor operates with the wiper switch at low

position, and return to original position with the wiper switch
turned OFF.

2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

4) Pull out front wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specification.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G46-2 and 
ground

When ignition switch is in OFF. 0 V
When ignition switch is in ON. 10 – 15 V

G46-6 and 
ground

When ignition switch is in OFF. Continuity

G46-8 and 
ground

When ignition switch is in OFF. Continuity

G46-4 and 
ground

When ignition switch is in ON 
and front washer switch is in 
OFF.

0 V

When ignition switch is in ON 
and front washer switch is in 
ON.

10 – 15 V

NOTE:
When front washer switch is in ON position for one sec-
ond or more and then turned OFF, the wiper motor oper-
ates at low speed for approximately 5 seconds after front
washer switch is turned OFF.

1

G46-8

G46-4

G46-6

G46-2
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Rear wiper auto stop circuit
1) Check that wiper motor operates with the wiper switch at

rear position.
2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in section 10B.

4) Pull out rear wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specification.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) Check the continuity between terminals “a” and “b” of inter-
mittent timer. If continuity is not obtained, replace intermit-
tent timer and recheck.

8) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G47-8 and 
ground

When ignition switch is in OFF. Continuity

G47-5 and 
ground

When wiper blades are stopped 
at windshield base.

Continuity

Turn ignition switch to ON.
Turn rear wiper switch to ON 
then to OFF so that wiper 
blades stop at the position 
except starting point.

10 – 15 V1

G47-8 G47-5



8D-18 WINDOWS, MIRRORS, SECURITY AND LOCKS
Rear wiper intermittent circuit
1) Check that wiper motor operates with the wiper switch at

rear position, and return to original position with the wiper
switch turned OFF.

2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

4) Pull out rear wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specifications.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G47-2 and 
ground

When ignition switch is in OFF. 0 V
When ignition switch is in ON. 10 – 15 V

G47-6 and 
ground

When ignition switch is in OFF. Continuity

G47-8 and 
ground

When ignition switch is in OFF. Continuity

G47-9 and 
ground

When ignition switch is in ON 
and rear wiper switch is in OFF.

0 V

When ignition switch is in ON 
and rear wiper switch is in ON 
position.

10 – 15 V

NOTE:
The wiper motor operates the wiper arms at an interval of
approximately 6 seconds per one operation.

1

G47-8 G47-2

G47-9

G47-6
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Rear washer linked circuit
1) Check that wiper motor operates with the wiper switch at

rear position, and return to original position with the wiper
switch turned OFF.

2) Disconnect negative cable at battery.
3) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.

4) Pull out rear wiper intermittent timer (1).
5) Disconnect coupler, and connect negative cable at battery.
6) Check that the voltage and resistance between the following

terminals are as specification.

If check result is not satisfactory, repair wiring and check wiper
motor.

7) After intermittent timer lead wire coupler is connected and
intermittent timer is installed, enable air bag system. Refer to
“Enabling air bag system” in Section 10B.

Terminals Condition Specification
G47-2 and 
ground

When ignition switch is in OFF. 0 V
When ignition switch is in ON. 10 – 15 V

G47-6 and 
ground

When ignition switch is in OFF. Continuity

G47-8 and 
ground

When ignition switch is in OFF. Continuity

G47-4 and 
ground

When ignition switch is in ON 
and rear washer switch is in 
OFF.

0 V

When ignition switch is in ON 
and rear washer switch is in 
ON.

10 – 15 V

NOTE:
When rear washer switch is in ON position for one sec-
ond or more and then turned OFF, the rear wiper motor
operates for approximately 5 seconds after rear washer
switch is turned OFF.

G47-8 G47-4

G47-2

G47-6
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Washer Tank and Washer Pump Removal and 
Installation
REMOVAL

1) Disconnect negative cable at battery.
2) Remove front fender lining (RH).

3) Remove washer tank attaching nuts and inlet pipe (3).
4) Disconnect pump lead wire coupler and hose(s).
5) Remove washer tank (1).
6) Remove washer pump (2) from washer tank (1).

INSTALLATION
Reverse removal procedure for installation.

Washer Pump Inspection

1) Connect battery (+) terminal to pump terminal “a”, and bat-
tery (–) terminal to pump terminal “b”.
Check that water jets from front washer side (1).

2) Connect battery (+) terminal to pump terminal “b”, and bat-
tery (–) terminal to pump terminal “a”.
Check that water jets from rear washer side (2).

Front Wiper Motor Inspection

1) For low speed check.
a) Use a 12 V battery
b) Connect battery positive (+) terminal to wiper motor termi-

nal “A” and battery negative (–) terminal to wiper motor
bracket (1) (wiper motor ground).
If motor (2) rotates at low revolution speed of 44 to 52 rpm,
it is proper.

2) For high speed check.
a) Use a 12 V battery.
b) Connect battery positive (+) terminal to wiper motor termi-

nal “B” and battery negative (–) terminal to wiper motor
bracket (1) (wiper motor ground).
If motor (2) rotates at high revolution speed of 64 to 78 rpm,
it is proper.

If check result is not as specified, replace wiper motor.

1
2

3

2

1

1

2

C

A B

D
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3) Automatic stop action check.
a) Connect 12 V battery (+) terminal to wiper motor terminal

“A” and battery (–) terminal to bracket (1) (wiper motor
ground), and let the motor (2) turn.

b) Disconnect wiper motor terminal “A” from battery, and let
the motor (2) stop.

c) Connect wiper motor terminal “A” and “D” with a jumper
wire (3), and connect wiper motor terminal “C” to battery (+)
terminal. Observe the motor (2) turns once again then
stops at a given position.

d) Repeat a) thru c) several times and inspect if the motor (2)
stops at the given position every time.

If check result is not as specified, replace wiper motor.

Rear Wiper Motor Inspection

1) Testing motor action.
a) Use a 12 V battery.
b) Connect battery positive (+) terminal to wiper motor termi-

nal “A” and battery negative (–) terminal to wiper motor
bracket (1) (wiper motor ground).
If motor (2) rotates at low revolution speed of 35 to 45 rpm,
it is proper.

If check result is not as specified, replace rear wiper motor.

2) Automatic stop action check.
a) Connect 12 V battery (+) terminal to wiper motor terminal

“A” and battery (–) terminal to bracket (1) (wiper motor
ground), and let the motor (2) turn.

b) Disconnect wiper motor terminal “A” from battery, and let
the motor (2) stop.

c) Connect wiper motor terminal “A” and “D” with a jumper
wire (3), and connect wiper motor terminal “C” to battery (+)
terminal. Observe the motor (2) turns once again then
stops at a given position.

d) Repeat a) thru c) several times and inspect if the motor (2)
stops at the given position every time.

If check result is not as specified, replace rear wiper motor.

C

A 3

B

D

1

2

C

A B

D

2

1

C

A
B

3

D

2

1
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Power Window Main Switch Inspection

Check for continuity between terminals at each position.
If check result is not as specified, replace power window main
switch.

Power window main switch specification

[A]: LH steering vehicle

[B]: RH steering vehicle

[A]

[B]

“E”

“PU” “PD” “B” “DD” “DU”

2

1

“E”

“DU”“DD”“B”“PD”“PU”

2

1

Switch Position
Terminal

Driver Side
Window Switch (1)

Passenger Side
Window Switch (2)

UP

OFF

DOWN

B DU DD E EB PU PD
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Power Window Sub Switch Inspection

Check for continuity between terminals at each position.
If check result is not as specified, replace power window sub
switch.

Power window sub switch specification

Stop Lamp (Brake) Switch Inspection

Check stop lamp (brake) switch for continuity as shown.
If check result is not as specified, replace stop lamp (brake)
switch.

Stop lamp (brake) switch specification
Terminal [A] – [B]
Switch slider (1) pushed ON: Continuity
Switch slider (1) pushed OFF: No continuity
Terminal [C] – [D]
Switch slider (1) pushed ON: No continuity
Switch slider (1) pushed OFF: Continuity

[A]: LH steering vehicle

[B]: RH steering vehicle

[A]

[B]

“SU”

“U”“B”“SD”

“D”

“SU”

“U”“B”“SD”

“D”

Switch Position
Terminal

UP

OFF

DOWN

B SU SD U D

[C]

[A]

[D]

[B]

1
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Power Door Lock System Component Location

Power Door Lock System Operation Inspec-
tion

1) Check the following operation:
a) When the driver side key cylinder is turned to LOCK once,

check all doors lock.
b) When the driver side door key cylinder is turned to

UNLOCK twice, check if all doors unlock.
c) For vehicle equipped dead lock system:

When the driver side door key cylinder is turned to LOCK
twice within 2 seconds, check if all doors lock and all door
lock knobs not pulled up by hand.

If check result is not satisfied, go to “Power Door Lock System
Circuit Inspection” in this section.

1. Power door lock controller 4. UNLOCK position 7. Back door actuator

2. Driver side door knob switch 5. Front door actuator 8. Door switch

3. LOCK position 6. Rear door actuator
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Power Door Lock System Circuit Inspection
1) Disconnect negative cable from battery.
2) Disconnect door lock controller coupler.

3) Confirm that all doors are unlocked. Connect battery positive
(+) and negative (–) terminals to door lock controller coupler
terminals and check power door lock operation as follows.
If it does not operate as specified, repair applicable circuit or
check actuator. If it operates as satisfactory, go to next step.

Power door lock operation for vehicle with dead lock system

Power door lock operation for vehicle without dead lock sys-
tem

4) Connect negative (–) cable to battery.

[A]: Step1: Lock operation check

[B]: Step 2: Dead lock operation check

[C]: Step 3: Unlock operation check

[A]: Step 1: Lock operation check

[D]: Step 2: Unlock operation check

1. Power door lock controller coupler “G11”

9101112131415161718

12345678

9101112131415161718

12345678

9101112131415161718

12345678

9101112131415161718

12345678

1

1

1

1

[A]

[B]

[C]

[D]

1

2

3

TERMINAL

G11-3G11-2G11-1 G11-10
OPERATION

UNLOCK LOCK

LOCK DEAD LOCK

DEAD LOCK UNLOCK

Step

1

2

TERMINAL

G11-3G11-2 G11-10
OPERATION

UNLOCK LOCK

LOCK UNLOCK

Step
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5) Check that the voltage and resistance between the following
terminals and body ground are specifications under each
conditions.
If check result is OK, replace door lock controller. If check
result is not as specified, repair circuit.

Power door lock system circuit check

1. Power door lock controller coupler “G11” viewed from harness side

V

9101112131415161718

12345678

1

Terminal Wire Circuit Specification Condition

G11-6 WHT
Power door lock switch 
circuit

Continuity
Power door lock switch is in pushed 
position.

No continuity
Power door lock switch is in free posi-
tion.

G11-9 WHT/BLU Main power supply 10 – 14 V –

G11-11 WHT/BLK Key remainder circuit
10 – 14 V Ignition switch in ACC position.
0 – 1 V Ignition key is not in ignition.

G11-12 RED/BLK Ignition switch circuit
10 – 14 V Ignition switch is in ON position.
0 – 1 V Ignition switch is in OFF position.

G11-13 RED/BLU
Driver side key cylinder 
circuit (UNLOCK signal)

Continuity
Driver side key cylinder is in UNLOCK 
position.

No continuity Except the above-mentioned condition.

G11-14 WHT/RED
Driver side key cylinder 
circuit (LOCK signal)

Continuity
Driver side key cylinder is in LOCK 
position.

No continuity Except the above-mentioned condition.

G11-15 BLK/RED Door switch circuit
0 – 1 V

Driver side, passenger side, rear driver 
side, rear passenger side or rear end 
door is open.

10 – 14 V All doors are close.
G11-17 BLK Ground 1 Ω or less –
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Power Door Lock Switch Inspection

Check for continuity between terminals at each position.
If check result is not as specified, replace power window main
switch.

Power door lock switch specification

[A]: LH steering vehicle

[B]: RH steering vehicle

1. Power door lock switch

[A]

[B]

“A” “B”

1

“B” “A”

1

PUSH

FREE

Switch (1)

A BTerminal
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Key Cylinder Switch Inspection

1) Disconnect negative (–) cable at battery.
2) Remove front door lock assembly referring to “Front Door

Lock Assembly Inspection” in Section 9.

3) Inspect continuity between terminals under the following key
position.

If check result is not as specified, replace door lock assembly.

Key cylinder switch specification

[A]: Lock

[B]: Neutral

[C]: Lock

[A]

[B]

[C] a b c d e f Neutral

Lock

UnlockKey position

Right side switch terminals

Left side switch terminals

a b c

f e d
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Door Lock Actuator Inspection
1) Disconnect negative (–) cable at battery.
2) Remove front door lock assembly referring to “Front Door

Lock Assembly Inspection” in Section 9.
3) Remove rear door lock assembly referring to “Rear Door

Lock Assembly Inspection” in Section 9.
4) Remove rear end door lock assembly referring to “Rearend

Door Removal and Installation” in Section 9.

5) Connect 12 V battery positive and negative terminals to the
door lock actuator terminals shown below.
If it does not operate as specified in the table below, replace
door lock assembly.

Front and rear door lock actuator specification

Rear end door lock actuator specification

Door Switch Inspection

Remove door switch from body and check switch for continuity. 
If found to be detective, replace switch.

Door switch specification

[A]: Front and rear door lock actuator

[B]: Rear end door lock actuator

[C]: Unlock

[D]: Lock

[C]

[A]

[B]

[C] [D]

[D] a b c d e f

[D] [C]

a b

Unlock Lock

Lock Dead lock

Lock Unlock

Dead lock Unlock

Right side switch terminals
Left side switch terminals a b c

f e d

Unlock Lock

Lock Unlock

a b

OFF [A] position (Door closed) No continuity
ON [B] position (Door open) Continuity
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Power Door Lock System With Keyless Entry System Component Location

System Description
The keyless entry system has the following signal modes in order to feed back the signal when the controller
receives LOCK and UNLOCK signals from transmitter.

1. Power door lock controller 4. UNLOCK position 7. Back door actuator

2. Driver side door knob switch 5. Front door actuator 8. Transmitter

3. LOCK position 6. Rear door actuator 9. Door switch

Hazard warning light signal
mode

The hazard warning lights flash once.

The interior light flashes twice.

The hazard warning lights flash twice and the
interior light turns on for about 15 seconds.

The interior light turns on for about 
15 seconds. 

Interior light signal mode

LOCK signal UNLOCK signal

Signal mode

Received signal

NOTE:
• These signal modes can be changed referring to “Change of Signal Mode” in this section.
• The initial condition is the hazard warning light signal mode.
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Change of Signal Mode

1) Make sure that all doors are closed and ignition key is out of
ignition switch.

2) Perform the following procedures within 10 seconds.
a) Insert ignition key to ignition switch.
b) Turn ignition switch to “ACC” position, turn ignition switch to

“OFF” position, and then pull off ignition key from ignition
switch.

c) Repeat step b).
d) Turn ignition switch to “ACC” position, turn ignition switch to

“OFF” position, and then push “UNLOCK” button on trans-
mitter more than three times.

3) Confirm that either hazard warning light or interior light flash
once. With this, change of signal mode is completed.

NOTE:
When the keyless entry signal mode is changed from the
hazard warning signal mode to interior light signal mode,
interior light will flash once.
When the signal mode is changed from interior light sig-
nal mode to hazard warning signal mode, hazard warning
light will flash once.
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Keyless Entry System Operation Inspection

1) Confirm that power door lock system is in good condition
referring to “Power Door Lock System Operation Inspection”
in this section.

2) Confirm that turn signal and hazard waning light system is in
good condition.

3) Check transmitter battery for dead. If battery is dead, replace
battery referring to “Replacement of Transmitter Battery” in
this section.

4) Confirm that all doors are closed and unlocked.

5) Check the following operation:
a) When pushing “LOCK” button (1) on transmitter (2) once,

check it all doors lock and hazard waning lights flash once.
b) When pushing “UNLOCK” button (3) on transmitter (2)

twice, check it all doors unlock, hazard waning lights flash
twice and interior light turns on for several seconds with the
interior light switch in the middle position.

c) For vehicle equipped dead lock system:
When pushing “LOCK” button (1) on transmitter (2) twice
within 2 seconds, check that all doors lock and can not be
all door lock knobs can not be by hand.

If check result is not satisfactory, go to “Keyless Entry System Cir-
cuit Inspection” in this section.

NOTE:
If keyless entry system is in interior light signal mode,
change to hazard warning light signal mode referring to
“Change of Signal Mode” in this section.

2

1

3
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Keyless Entry System Circuit Inspection

Check that the voltage and continuity between the following termi-
nals and body ground are specifications under each conditions.
If check result is not as specified, check relevant circuit.
If circuit is normal, recheck keyless entry system circuit as fol-
lows.

1) Substitute a known-good door lock controller.
2) Register key code referring to “Transmitter Code Registra-

tion Procedure” in this section.
3) Recheck keyless entry system operation inspection.

Keyless entry system circuit check

NOTE:
If keyless entry system is in interior light signal mode,
change to hazard warning light signal mode referring to
“Change of Signal Mode” in this section.

1. Door lock controller

9101112131415161718

12345678

V

1

Terminal Wire Circuit Specification Condition

G11-7 GRN/YEL
Hazard waning signal cir-
cuit (right side)

Figure “A”
Push “LOCK” button on transmitter 
once.

Figure “B”
Push “UNLOCK” button on transmitter 
once.

Figure “C”
Push “LOCK” button on transmitter 
twice within 2 seconds.

G11-8 GRN/RED
Hazard waning signal cir-
cuit (left side)

Figure “A”
Push “LOCK” button on transmitter 
once.

Figure “B”
Push “UNLOCK” button on transmitter 
once.

Figure “C”
Push “LOCK” button on transmitter 
twice within 2 seconds.

G11-15 BRN/RED
Door switch & interior light 
circuit

Figure “D”

Fulfill the following conditions.
• All door is close.
• Interior light switch is in middle posi-

tion.
• 20 seconds after pushing “UNLOCK” 

button on transmitter once.
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Replacement of Transmitter Battery

If transmitter becomes unreliable, replace transmitter battery as
follows.

1) Remove screw (1) and transmitter cover (2).
2) Remove transmitter (3) from transmitter holder (4).

3) Unhook tabs and remove transmitter.
4) Replace the battery (lithium disc-type CR1616 or equivalent

battery) so its + terminal faces “+” mark on transmitter.
5) Fit together transmitter (3) and install it into transmitter

holder (4).
6) Install transmitter cover (2) and screw (1).
7) Make sure the door locks can be operated with transmitter.

[A]: Figure “A”

[B]: Figure “B”

[C]: Figure “C”

[D]: Figure “D”

CAUTION:
Use care not to allow grease or dirt to be attached on the
printed circuit board and the battery.

NOTE:
• To prevent theft, be sure to break the transmitter

before discarding it.
• Dispose of the used battery properly according to

applicable rules or regulations. Do not dispose of lith-
ium batteries with ordinary household trash.

[A] [B] [C] [D]

12V

0V

12V

0V

12V

0V

12V

0V

1s/div 1s/div 1s/div 2ms/div

2

3

4

1



WINDOWS, MIRRORS, SECURITY AND LOCKS 8D-35
Transmitter Code Registration Procedure

If transmitter or door lock controller is replaced with new one, reg-
ister code as follows.

1) Make sure that all doors are closed and ignition key is out of
ignition key cylinder

2) Open driver side door.
3) Turn ignition switch to ON position, and then remove ignition

key from ignition key cylinder within 10 seconds after that.

4) Push and release driver side door switch (1) at 3 times by
hand within 20 seconds after removing ignition key from igni-
tion key cylinder.

5) Turn ignition switch to ON position, and then remove ignition
key from ignition key cylinder within 10 seconds after that.

6) Push “UNLOCK” button (2) on transmitter (3) and confirm
that all doors are operated from lock to unlock.
With this, code registration is completed.

Power Door Mirror Switch Inspection
1) Disconnect negative cable at battery.
2) Pull out mirror switch from door trim.
3) Disconnect mirror switch lead wire coupler.

4) Check continuity between terminals at each switch position.
If any correct continuity is not obtained, replace mirror
switch.

Power door mirror switch specification

NOTE:
• Three transmitter codes can be registered at the same

time.
• When the fourth transmitter code is registered, the old-

est one will be cleared automatically.

1

3
2

UP

DOWN

LEFT

RIGHT

a b c
d g

e

L

R f
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Power Door Mirror Actuator Removal and
Installation
REMOVAL

1) Remove door garnish (1) and front door trim (2) from door.
2) Disconnect door mirror coupler.
3) Remove door mounting bolts (3), and remove door mirror

assembly (4).

INSTALLATION
Reverse removal procedure to install door mirror assembly noting
the following construction.

• Be careful not to pinch harness between door and door mir-
ror.

• Connect door mirror connector securely.

Power Door Mirror Actuator Inspection

Check that door mirror operates properly when battery voltage is
applied to connector terminals as follows.

• Connect battery positive and negative terminal to the door
mirror terminal shown below.
If it does not follow the table’s operation, replace door mirror
assembly.

Power door mirror actuator specification

3

2

4
1

CAUTION:
Never short positive and negative probes to prevent wire
harness from damage.

COMM2

M1

Up

Operation

Terminal

Down

Left

Right

COM M1 M2
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Door Mirror Heater Switch Inspection
The door mirror heater switch is integral with rear defogger
switch.
Therefore, in the case of door mirror heater equipped vehicle, if
rear defogger is operated with rear defogger switch, door mirror
heater also operates at the same time.
For the inspection procedure of door mirror heater switch, refer to
“Rear Defogger Switch Inspection” in Section 1A.

Mirror Heater Inspection

1) Remove door garnish (1) and front door trim (2).
2) Disconnect door mirror coupler (3).
3) Check for continuity between terminals “a” and “b”.

If there is no continuity replace outside mirror.

Seat Heater System Inspection
Seat heater switch

1) Confirm that ignition switch is in OFF position.
2) Remove parking lever garnish on center console box.
3) Pull out seat heater switch from parking lever garnish.
4) Disconnect seat heater switch coupler.

5) Check for continuity between terminals at each switch posi-
tion as shown below. If check result is not as specified,
replace front seat heater switch.

Seat heater switch specification

1

2

3

“b”

“a”

Position

Terminal

PUSH

a b c d e

FREE
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Seat back

1) Confirm that seat heater switch is in OFF position.
2) Disconnect seat back heater connector under the seat cush-

ion.
3) Check for continuity between terminals “B” and “D” of seat

back heater connector.
4) If there is no continuity, replace seat back as assembly.

Seat cushion
The seat cushion heater consists of the heater wire, bimetal, relay
and their connecting circuit wirings. Heater malfunction will be
caused by damage of one or more of them.
As each part can not be inspected separately, inspect the cushion
heater as a system as follows.

1. Seat back

2. Seat cushion

3. Relay

4. Bimetal

1
43

2
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Relay switching/heater circuit function
1) Confirm that seat heater switch is in OFF position.
2) Disconnect two connectors of seat heater under the seat

cushion.

3) Connect battery positive (+) terminal to terminal “A” of seat
heater connector and battery negative (–) terminal to termi-
nal “B” of seat heater connector.

4) Check for continuity between seat heater connector termi-
nals “A” and “C”.

5) If there is no continuity, replace seat cushion as assembly.
Either faulty relay switching or open heater circuit will be the
cause of the malfunction.

Bimetal/relay operation
1) Make sure that seat heater switch is in OFF position.

2) Disconnect seat heater connector (1).
3) Connect ammeter (2) and service wires (3) to seat heater

connector as shown in the figure.
Be sure to use an ammeter that can measure 10 A.

4) Turn ignition switch to ON position.
5) Operate seat heater by pushing seat heater switch.

1. Seat back

2. Seat cushion

3. Relay

4. Bimetal

B

C

BLK/RED BRN

1
43

2

1. Seat heater connector

2. Ammeter

3. Service wireB

C D

BLK/RED BRN

2

3 3

1
3
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6) Check if the ammeter shows the ON/OFF switching opera-
tion of bimetal as shown in the figure.
If check result is not as specified, replace seat cushion as
assembly.

Recommended measurement condition
Room temperature: 20°C (68°F)

Information Display Removal and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove audio unit (1) from center upper garnish (2) as
shown.

3) Remove center upper garnish (1) from instrument panel (2)
by removing screw (3), audio unit connector (4) and antenna
wiring (5).

4) Remove display unit (6) from instrument panel (2) by remov-
ing 2 screws.

5) Disconnect connector from display unit.

INSTALLATION
Reverse removal procedure to install display unit.

[A]: Current on ammeter

[B]: Heater/bimetal temperature

C: Current

D: Temperature

E: Bimetal ON/OFF operation

T: Time

T1: Heating time at laboratory (Approx. 10 minutes)
(Will vary depending on ambient/seat temperature)

T2: Approx. 15 seconds

1. Approx. 42°C (108°F) at bimetal
(Will be lower on seat surface)

E

E1

T1 T2

T1
T2

1

2

3

1

6

2

5

4
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Outside Air Temperature Sensor Removal 
and Installation
REMOVAL

1) Disconnect negative (–) cable at battery.

2) Remove outside air temperature sensor (1) from front
bumper.

3) Disconnect outside air temperature sensor connector.

INSTALLATION
Reverse removal procedure to install outside air temperature sen-
sor.

Outside Air Temperature Sensor Inspection

Immerse temperature sensing part of outside air temperature
sensor (1) in ice water and measure resistance between sensor
terminals while heating water gradually.

1

R. Resistance

T. Temperature

16.3

0

6.3

20
T

R

1
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View” under “Gen-
eral Description” in air bag system section in order to confirm whether you are performing service
on or near the air bag system components or wiring. Please observe all WARNINGS and “Service
Precautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Immobilizer Control System Introduction
The immobilizer control system designed to prevent vehicle burglar consists of following components.

• Engine Control Module (ECM)
• Immobilizer Control Module (1) with coil antenna
• Ignition key (2) with built-in transponder
• Immobilizer indicator lamp (for self-diagnosis function)

Operation of this system is as follows.
i) Each ignition key has its own code (Transponder code) stored in memory. When the ignition switch is

turned ON, Immobilizer Control Module tries to read the Transponder code through the coil antenna
installed onto the steering lock assembly.

ii) Immobilizer Control Module compares the Transponder code read in Step (i) and that registered in Immo-
bilizer Control Module and checks if they match.

iii) When it is confirmed that two Transponder codes match each other as described above, Immobilizer Con-
trol Module and ECM check if ECM/Immobilizer Control Module codes registered in them respectively
match.

iv) Only when it is confirmed that ECM/Immobilizer Control Module codes match, the engine starts running. If
Transponder codes in Step (ii) or ECM/Immobilizer Control Module codes in Step (iii) do not match, ECM
will stop operation of the injector and ignition of spark plug.

3. Data link connector (DLC)

4. Immobilizer indicator lamp

5. ECM

Immobilizer
Control
Module

Transponder
Code

iii)

iv)ii)

i)

2

4

2

1

3

5

NOTE:
For vehicle with a right-hand steering wheel, position of each component is symmetrical.
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Immobilizer Control System Wiring Circuit Diagram

1. Immobilizer Control Module 5. Fuse 9. Immobilizer indicator lamp

2. ECM 6. Main fuse 10. ECM connector (viewed from harness side)

3. Main relay 7. Data link connector 11. Immobilizer Control Module connector (viewed from harness side)

4. Ignition switch 8. To ABS control module, SDM and TCM

BLK/RED

BLK/WHT

BLK

BLK

BLK/ORN

BLK/ORN

BLU

YEL

YEL

BLK/YEL

6
G91-10

G91-11

C64-2

C64-1

C63-1

C64-10

G91-6

G91-5

G91-28

G91-2

G19-4

G19-3

G19-1

G19-2

3

4
5

5

5

2

8

7

1

11

10

BB

BB BLU/ORN

LT GRN/BLK

G91-16WHT/RED

9

C64 C63 G91

12 1 1256
10 101116

28

G19

1234



8G-4 IMMOBILIZER CONTROL SYSTEM
On-Board Diagnostic System Description
Immobilizer Control Module and ECM diagnose troubles which
may occur in the area including the following parts when the igni-
tion switch is ON.

ECM: 
• ECM/Immobilizer Control Module code
• Serial data link circuit
• ECM

Immobilizer Control Module: 
• Transponder code
• Coil antenna
• ECM/Immobilizer Control Module code
• Serial data link circuit
• Immobilizer Control Module
• Ignition signal

With the ignition switch turned ON (but the engine at stop) regard-
less of the condition of the engine and emission control system,
ECM indicates whether a trouble has occurred in the immobilizer
control system or not by causing the immobilizer indicator lamp to
flash or turn ON.
Immobilizer indicator lamp is ON: 
No trouble exists in the immobilizer control system.
Immobilizer indicator lamp is flashing: 
ECM or Immobilizer Control Module has detected some trouble in
the immobilizer control system.

When ECM and Immobilizer Control Module detects a trouble, it
stores DTC in ECM and Immobilizer Control Module memories
respectively.

DTCs stored in memory of each controller (Immobilizer Control
Module and ECM) can be read by using the procedure described
in “DTC Check” in this section.

NOTE:
As soon as the ignition switch is turned ON, ECM and
Immobilizer Control Module diagnose if a trouble has
occurred in the immobilizer control system. While the
diagnosis is being made, the immobilizer indicator lamp
stays ON and if the diagnosis result is “abnormal”, it
immediately changes to flashing but if the result is “nor-
mal”, it remains ON. To complete diagnosis, it takes
about three seconds at maximum.TIME (sec)

ON

OFF

ON

OFF

Immobilizer
control system

is normal

Malfunction Indicator Lamp

Ignition switch ON

Immobilizer
control system

is abnormal

0.5
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Diagnosis
Precautions in Diagnosing Troubles
ECM

• Before identifying diagnostic trouble code indicated through Suzuki Scan Tool, don't disconnect couplers
from ECM, battery cable from battery, ECM ground wire harness from engine.
Such disconnection will clear trouble codes for engine and emission control system and immobilizer control
system stored in memory of ECM.

• Take a note of diagnostic trouble code indicated first.

Immobilizer Control Module
• Take a note of diagnostic trouble code indicated first.

Intermittent troubles
• There is case where Suzuki Scan Tool indicates a diagnostic trouble code representing a trouble which

occurred only temporarily and has gone. In such case, good parts may be replaced unnecessarily. To pre-
vent such replacement, be sure to follow instructions given below during performance of “Immobilizer Con-
trol System Check”.
– When trouble can be identified, it is not an intermittent one: 

Check coil antenna, ignition key, wires and each connection and if they are all in good condition, substi-
tute a known-good ECM and recheck.

– When trouble can not be identified but Suzuki Scan Tool indicate a trouble code: 
Diagnose trouble by using that code No. and if ignition key, coil antenna, wires and each connection are
all in good condition, turn OFF ignition switch and then ON.

• Then, check what Suzuki Scan Tool indicates. Only when they indicate trouble code again, substitute a
known-good ECM or Immobilizer Control Module and check again. 
If they do not indicate any trouble code but normal code, it means that an intermittent trouble did occur and
has gone. In this case, check wires and connections carefully again.

• When checking for continuity, be careful not to damage terminal. Damage of terminal might cause irregular
contact. As a result of the irregular contact, immobilizer control system might fail to operate properly.
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Immobilizer Control System Check

Step Action Yes No
1 1) Check immobilizer indicator lamp while igni-

tion switch is ON (but without starting 
engine). See Fig. 1.

Does immobilizer indicator lamp flash?

Go to Step 3. If immobilizer indicator lamp 
remains ON, go to Step 2.
If immobilizer indicator lamp 
remains OFF, go to “Table A 
– Immobilizer Indicator Lamp 
Check (Immobilizer Indicator 
Lamp Does Not Light at Igni-
tion Switch ON)” in this sec-
tion.

2 1) Check DTC stored in ECM referring to 
“Immobilizer Control Module” under “DTC 
Check” in this section.

Is there any DTC(s)?

Go to “Table B – 
Immobilizer Indicator 
Lamp Check (Immobi-
lizer Indicator Lamp 
Remains ON After 
Engine Starts)” in this 
section.

Immobilizer control system is 
in good condition.

3 1) Check DTC stored in Immobilizer Control 
Module referring to “ECM” under “DTC 
Check” in this section.

Is there any DTC(s)?

Go to flow table for 
DTC No.

Go to Step 4.

4 1) Check DTC stored in ECM referring to 
“Immobilizer Control Module” under “DTC 
Check” in this section.

Is there any DTC(s) for immobilizer control sys-
tem?

Go to flow table for 
DTC No.

Substitute a known-good 
ECM and recheck.
See NOTE below.

NOTE:
After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by
performing procedure described in “Procedure After ECM Replacement” in this section.

[A]: Fig. 1 for Step 1[A]
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DTC Check
Immobilizer Control Module

1) Turn ignition switch OFF.

2) After setting program card to Suzuki Scan Tool, connect it to
data link connector (DLC) (1) located on underside of instru-
ment panel at driver’s seat side.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch ON.
4) Read DTC stored in Immobilizer Control Module according

to instructions displayed on Suzuki Scan Tool, and print it or
write it down. For further details, refer to operator’s manual
for Suzuki Scan Tool.
If communication between Suzuki Scan Tool and immobi-
lizer control module is not possible, go to “Diagnostic Flow
Table C”.

5) After completing the check, turn ignition switch OFF and dis-
connect Suzuki Scan Tool from data link connector (DLC).

ECM
1) Turn ignition switch OFF.

2) After setting program card to Suzuki Scan Tool, connect it to
data link connector (DLC) (1) located on underside of instru-
ment panel at driver’s seat side.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch ON.
4) Read DTC stored in ECM according to instructions displayed

on Suzuki Scan Tool and print it or write it down. For further
details, refer to operator’s manual for Suzuki Scan Tool.
If communication between Suzuki Scan Tool and ECM is not
possible, check if Suzuki Scan Tool is communicable by con-
necting it to ECM in another vehicle. If communication is
possible in this case, Suzuki Scan Tool is in good condition.
Then check data link connector and serial data line (circuit)
in the vehicle with which communication was not possible.

5) After completing the check, turn ignition switch OFF and discon-
nect Suzuki Scan Tool from data link connector (DLC).

(A)

1

NOTE:
If ECM detects a trouble in both engine and emission
control system and immobilizer control system, Suzuki
Scan Tool indicates trouble codes of both systems using
“Engine” menu of the application.

(A)

1
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DTC Table
Immobilizer Control Module

ECM

DTC 
(indicated on Suzuki Scan Tool)

Diagnostic Area Diagnosis

NO DTC –
This code appears when none of 
the other codes are identified.

11
Transponder code

Perform diagnosis corresponding to 
each code.

31
32
12 Immobilizer Control Module
13 Coil antenna or ignition key 

with built-in transponder
21 ECM/Immobilizer Control Mod-

ule code
22 Ignition switch circuit
23 Serial data link circuit

DTC 
(indicated on Suzuki Scan Tool)

Diagnostic Area Diagnosis

NO DTC –

This code appears when it is con-
firmed that none of other trouble 
codes is set for immobilizer control 
system or engine and emission 
control system.

P1623 ECM/Immobilizer Control Mod-
ule code Perform diagnosis corresponding to 

each code.
P1620
P1622 ECM
P1621 Serial data link wire
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Table A – Immobilizer Indicator Lamp Check (Immobilizer Indicator Lamp 
Does Not Light at Ignition Switch ON)
Wiring Diagram

Troubleshooting

1. Main fuse 2. Main relay 3. ECM 4. Immobilizer indicator lamp

BRN/WHT

BLK/RED

BLK/WHT

BLK

BLK/ORN

BLK/ORN

BLK/YEL

1

C64-2

C64-1

C63-1

C64-10

G91-6

BLK/RED G91-5

G91-28

G91-2

2

3

BB BLU/ORN

LT GRN/BLK

4

C64 C63 G91

12 1 256
10

28

Step Action Yes No
1 1) Turn ignition switch ON.

Do other indicator/warning lights in combination 
meter come ON?

Go to Step 2. “IG” fuse blown, main fuse 
blown, ignition switch mal-
function, “BLK/WHT” circuit 
between “IG” fuse and com-
bination meter or poor cou-
pler connection at 
combination meter

2 1) Turn ignition switch OFF and disconnect 
connectors from ECM.

2) Check for proper connection to ECM at ter-
minal G91-2.

3) If OK, then using service wire, ground termi-
nal G91-2 in connector disconnected.

Does immobilizer indicator lamp turn on at igni-
tion switch ON?

Substitute a known-
good ECM and 
recheck.

Immobilizer indicator lamp 
(LED) faulty or “LT GRN/
BLK” wire circuit open
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Table B – Immobilizer Indicator Lamp Check (Immobilizer Indicator Lamp 
Remains ON After Engine Starts)
Wiring Diagram

Troubleshooting

1. Main fuse 2. Main relay 3. ECM 4. Immobilizer indicator lamp

BRN/WHT

BLK/RED

BLK/WHT

BLK

BLK/ORN

BLK/ORN

BLK/YEL

1

C64-2

C64-1

C63-1

C64-10

G91-6

BLK/RED G91-5

G91-28

G91-2

2

3

BB BLU/ORN

LT GRN/BLK

4

C64 C63 G91

12 1 256
10

28

Step Action Yes No
1 1) With ignition switch OFF, disconnect cou-

plers from ECM.
Does immobilizer indicator lamp turn ON at 
ignition switch ON?

“LT GRN/BLK” wire 
shorted to ground cir-
cuit

Substitute a known-good 
ECM and recheck.
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Table C – Communication between Suzuki Scan Tool and Immobilizer Control 
Module is Not Established
Wiring Diagram

Troubleshooting

1. To ECM 2. Immobilizer control module 3. To #9-pin in DLC 4. Immobilizer Control Module connector (viewed from harness side)

BLK/RED

BLK/WHT

BLK

YEL

BLK/YEL

G19-4

G19-3

G19-1

G19-2 3

1

BB

2

G19

1234

4

NOTE:
Before troubleshooting, make sure if Suzuki Scan Tool is free from any malfunction and if correct PC
card is used. Also, make sure if Suzuki Scan Tool is properly connected to DLC.

Step Action Yes No
1 Check voltage between G19-4 and body 

ground with ignition switch turned ON. 
See Fig. 1.
Is it 10 – 14 V?

Go to Step 2. • “BLK/RED” wire 
open or short

• Fuse blown
• Main relay faulty

2 Check voltage between G19-3 and body 
ground with ignition switch turned ON. 
See Fig. 2.
Is it 10 – 14 V?

Go to Step 3. • “BLK/WHT” wire 
open or short

• Fuse blown

3 1) Disconnect coupler at Immobilizer 
Control Module. See Fig. 3.

Is there continuity between coupler termi-
nal G19-1 and body ground?

Go to Step 4. “BLK” wire open
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DTC11/32: Transponder Code Not Matched
DTC Detecting Condition
Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in
Immobilizer Control Module match when ignition switch is ON. If they do not, DTC 11 and/or 32 are set.

Troubleshooting
Register ignition key with built-in transponder by using Suzuki Scan Tool and performing following steps.
1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How to

Register Ignition Key”.
2) Turn ignition switch OFF, then turn it ON and check that DTC11 and/or 32 are not set.

4 Check voltage between “YEL” wire termi-
nal of DLC and body ground with ignition 
switch ON.
Is it 4 – 5 V?

• Poor G19-1, G19-2, G19-3 or G19-
4 connection 

• Poor 9th pin Connection in DLC
• Serial data line “YEL” open or short
If connections and line are in good 
condition, substitute Immobilizer Con-
trol Module with a known-good Immo-
bilizer Control Module.

“YEL” wire open
Step Action Yes No

NOTE:
After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “Procedure After Immobilizer Control Module
Replacement” in this section.

[A]: Fig. 1 for Step 1 [B]: Fig. 2 for Step 2 [C]: Fig. 3 for Step 3

G19

1234

G19

4321

[A] G19

1234

[B] [C]
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DTC31: Transponder Code Not Registered
DTC Detecting Condition
Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in
Immobilizer Control Module match when ignition switch is ON. If there is no Transponder code registered in
Immobilizer Control Module, this DTC is set.

Troubleshooting
Register ignition key with built-in transponder by using Suzuki Scan Tool and performing following steps.
1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How to

Register Ignition Key”.
2) Turn ignition switch OFF, then turn it ON and check that DTC31 is not set.

DTC12: Fault in Immobilizer Control Module
DTC Detecting Condition
This DTC is set when an internal fault is detected in Immobilizer Control Module.

Troubleshooting

Step Action Yes No
1 1) Ignition switch OFF.

2) Disconnect connectors from Immobilizer 
Control Module.

3) Check for proper connection to Immobilizer 
Control Module at all terminals.

Are they in good condition?

Substitute a known-good 
Immobilizer Control Module 
and recheck.
See NOTE below.

Repair or replace.

NOTE:
After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “Procedure After Immobilizer Control Module
Replacement” in this section.
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DTC13: No Transponder Code Transmitted or Coil Antenna Opened/Shorted
Wiring Diagram

DTC Detecting Condition
Immobilizer Control Module energizes the coil antenna when the ignition switch is ON and reads Transponder
code from the ignition key. When Immobilizer Control Module cannot read Transponder code from the ignition
key even when the coil antenna is energized, this DTC is set.

Troubleshooting

1. Main fuse 2. Main relay 3. Immobilizer Control Module 4. Coil antenna 5. To ECM

BLK/RED

BLK/YEL

G19-4

5

2

1

3

4

Step Action Yes No
1 Check if shape and color of ignition key 

are as shown below.
• Knob color: Black
• Knob shape: See Fig. 1.

Is it the original one?

Substitute a known-good Immobilizer 
Control Module and recheck.
See NOTE below.

Replace ignition 
key with original 
one and follow 
“Immobilizer Con-
trol System Check” 
again.

NOTE:
After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “Procedure After Immobilizer Control Module
Replacement” in this section.

[A]: Fig. 1 for Step 1
[A]



IMMOBILIZER CONTROL SYSTEM 8G-15
DTC21: ECM/Immobilizer Control Module Code Not Matched (Immobilizer 
Control Module Side)
DTC P1623: ECM/Immobilizer Control Module Code Not Matched (ECM Side)
DTC P1620: ECM/Immobilizer Control Module Code Not Registered
DTC Detecting Condition

• DTC21
Immobilizer Control Module checks if ECM/Immobilizer Control Module code transmitted from ECM and that
registered in Immobilizer Control Module match when ignition switch is ON. If they do not, this DTC is set. 

• DTC P1623
ECM checks if ECM/Immobilizer Control Module code transmitted from Immobilizer Control Module and that
registered in ECM match when ignition switch is ON. If they do not, this DTC is set.

• DTC P1620
ECM checks if code transmitted from Immobilizer Control Module and that registered in ECM match when
ignition switch is ON. If there is no ECM/Immobilizer Control Module code registered in ECM, this DTC is
set.

Troubleshooting
Perform procedure described in “Procedure After ECM Replacement” in the section.

DTC P1622: Fault in ECM
DTC Detecting Condition
This DTC is set when an internal fault is detected in ECM.

Troubleshooting

Step Action Yes No
1 1) Ignition switch OFF.

2) Disconnect connectors from ECM.
3) Check for proper connection to ECM 

at all terminals.
Are they in good condition?

Substitute a known-good ECM and 
recheck.
See NOTE below.

Repair or replace.

NOTE:
After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by
performing procedure described in “Procedure After ECM Replacement” in this section.
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DTC22: Ignition Switch Circuit Open/Short
Wiring Diagram

DTC Detecting Condition
Immobilizer Control Module monitors ignition signal when the ignition switch is ON. This DTC is set when no
ignition signal input is detected by Immobilizer Control Module.

Troubleshooting

1. Main fuse 2. Ignition switch 3. Immobilizer Control Module

BLK/WHT G19-3

3

2

1

Step Action Yes No
1 Check voltage between Immobilizer Con-

trol Module (1) coupler terminal G19-3 
and body ground with ignition switch 
turned ON. See Fig. 1.
Is it 10 – 14V?

Poor G19-3 terminal connection.
If connection is OK, substitute a 
known-good Immobilizer Control Mod-
ule and recheck.
See NOTE below.

“BLK/WHT” wire 
open or short

NOTE:
After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control
Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobilizer
Control Module by performing procedure described in “Procedure After Immobilizer Control Module
Replacement” in this section.

[A]: Fig. 1 for Step 1
G19

1234 1

[A]
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DTC23: No ECM/Immobilizer Control Module Code Transmitted From ECM or 
DLC Circuit Opened/Shorted
DTC P1621: No ECM/Immobilizer Control Module Code Transmitted From 
Immobilizer Control Module or DLC Circuit Opened/Shorted

DTC Detecting Condition
When the ignition switch is ON, Immobilizer Control Module requests ECM and ECM requests Immobilizer Con-
trol Module to transmit ECM/Immobilizer Control Module code. If ECM/Immobilizer Control Module code is not
transmitted from ECM or Immobilizer Control Module, Immobilizer Control Module sets DTC23 and ECM sets
DTC P1621.

Troubleshooting

1. Immobilizer Control Module 2. ECM 3. To #9-pin in DLC

YEL YELG19-2 G91-10

1

3

2

YEL

Step Action Yes No
1 Check voltage between Immobilizer Con-

trol Module (1) coupler terminal G19-2 
and body ground with ignition switch 
turned ON.
Is it 4 – 5V?

Go to Step 2. “YEL” wire short

2 1) Disconnect ECM coupler with ignition 
switch turned OFF.

2) Is there continuity between Immobi-
lizer Control Module coupler (1) termi-
nal G19-2 and serial data link terminal 
(G91-10) of ECM coupler? (For posi-
tions of Data link connector terminal 
of ECM coupler, refer to “Immobilizer 
Control System Wiring Circuit Dia-
gram” in this section.)

Poor G19-2 terminal connection 
(Immobilizer Control Module) or Poor 
Data link connector terminal connec-
tion (ECM).
If connections are OK, substitute a 
known-good ECM or Immobilizer Con-
trol Module and recheck.
See NOTE below.

“YEL” wire between 
Immobilizer Control 
Module and ECM 
open
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NOTE:
• After replacing with a known-good ECM, register ECM/Immobilizer Control Module code in ECM by

performing procedure described in “Procedure After ECM Replacement” in this section.
• After replacing with a known-good Immobilizer Control Module, register ECM/Immobilizer Control

Module code in ECM and Transponder code and ECM/Immobilizer Control Module code in Immobi-
lizer Control Module by performing procedure described in “Procedure After Immobilizer Control
Module Replacement” in the section.

[A]: Fig. 1 for Step 1

[B]: Fig. 2 for Step 2

2. Connect to serial data link terminal (G91-10) of ECM coupler disconnected

G19

1234

1
G19

4321

2

[A] [B]
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Inspection of ECM, Immobilizer Control Mod-
ule and Its Circuit

ECM, Immobilizer Control Module and its circuit can be checked
at ECM wiring couplers and Immobilizer Control Module wiring
coupler by measuring voltage. Described here is only inspection
of Immobilizer Control Module. For inspection of ECM, refer to
“ENGINE AND EMISSION CONTROL INPUT/OUTPUT TABLE”
in Section 6E1.

Voltage Check
1) Remove Immobilizer Control Module from steering lock

assembly with ignition switch OFF, referring to “Removal” of
“Immobilizer Control Module Removal and Installation” in
this section.

2) Connect Immobilizer Control Module coupler to Immobilizer
Control Module.

3) Check voltage at each terminal of coupler connected.

CAUTION:
Immobilizer Control Module cannot be checked by itself.
It is strictly prohibited to connect voltmeter or ohmmeter
to Immobilizer Control Module with coupler disconnected
from it.

NOTE:
As each terminal voltage is affected by the battery volt-
age, confirm that it is 11V or more when ignition switch is
ON.

1. Immobilizer Control Module

2. Immobilizer Control Module coupler

3. Body ground

G19

1234

1

2
3

TERMINAL CIRCUIT NOMAL VOLTAGE CONDITION
G19-1 Ground – –

G19-2
Data link connector
(Serial data terminal)

4 – 5 V Ignition switch ON

G19-3 Ignition signal
10 – 14 V Ignition switch ON
0 – 1 V Ignition switch OFF

G19-4 Power source 10 – 14 V Ignition switch ON
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On-Vehicle Service
Precautions in Handling Immobilizer Control 
System

• Don’t turn ON ignition switch with ignition key for immobilizer
control system put together with another one or placed quite
close to another one. Or the system may detect abnormal
condition and prevent engine from starting.

• Do not turn ON ignition switch by using ignition key with any
type of metal wound (1) around its grip or in contact with it.
Or the system may detect abnormal condition and prevent
engine from starting.

• Do not leave ignition key where high temperature is antici-
pated. High temperature will cause transponder in ignition
key to be abnormal or damaged.

• Do not turn ON ignition switch with a radio antenna placed
near Immobilizer Control Module. Or the system may detect
abnormal condition and prevent engine from starting.

1
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Immobilizer Control Module Removal and 
Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Remove driver air bag (inflator) module from steering wheel

referring to “Driver Air Bag (Inflator) Module Removal and
Installation”.

3) Remove steering wheel referring to “Steering Wheel
Removal and Installation”.

4) Remove steering column upper cover, steering column lower
cover, contact coil and combination switch assembly refer-
ring to “Contact Coil Cable Assembly Removal and Installa-
tion”.

5) Remove key cylinder referring to “Steering Column Removal
and Installation”.

6) Remove immobilizer control module (1) from steering col-
umn.

7) If immobilizer control module is equipped with metal cover
(2), remove metal cover. If not, go to the next step.

8) Disconnect connector from immobilizer control module.

Installation
Reverse removal procedure for installation.

NOTE:
After replacing Immobilizer Control Module, be sure to
register Transponder code and ECM/Immobilizer Control
Module code in Immobilizer Control Module and ECM/
Immobilizer Control Module code in ECM by performing
procedure described in “Procedure After Immobilizer
Control Module Replacement” in this section.

1

2
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How to Register Ignition Key
Register the ignition key with a built-in transponder in Immobilizer
Control Module by using the following procedure.

1) Prepare Suzuki Scan Tool for immobilizer control system.

2) With ignition switch OFF, connect Suzuki Scan Tool to data
link connector (DLC) (1) located on underside of instrument
panel at driver’s seat side.

(A): Suzuki Scan Tool

3) Prepare ignition key with a built-in transponder (1). And then
turn ignition switch ON by using it.

4) Number of Transponder codes for ignition key with a built-in
transponder that can be registered in Immobilizer Control
Module is limited to 4. If needed, clear all Transponder
codes for ignition key with a built-in transponder that have
been registered in Immobilizer Control Module by using
Suzuki Scan Tool.

CAUTION:
When registering the ignition key including a transpon-
der into the immobilizer control module by using Suzuki
Scan Tool, confirm that the knob color of the ignition key
to be registered for the vehicle is dark gray. The ignition
key with wrong knob color cannot be registered.

NOTE:
For operation procedure of Suzuki Scan Tool, refer to
operator’s manual for Suzuki Scan Tool.

(A)

1

1

NOTE:
When clearing Transponder code(s) with the immobilizer
indicator lamp ON, it remains ON even after execution of
that command is over. It will start flashing when the igni-
tion switch is turned OFF once and then turned ON after
some seconds.
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5) Using Suzuki Scan Tool, register Transponder code in
Immobilizer Control Module.

6) Make sure that immobilizer indicator lamp lights when igni-
tion switch is turned OFF once and then ON.

7) If any other Transponder code for ignition key with a built-in
transponder needs to be registered, repeat above steps 3),
5) and 6).

Procedure After Immobilizer Control Module Replacement
When Immobilizer Control Module was replaced, including when replaced because rechecking by using a
known-good Immobilizer Control Module was necessary during trouble diagnosis, register Transponder code
and ECM/Immobilizer Control Module code in Immobilizer Control Module and ECM/Immobilizer Control Module
code in ECM by performing following procedure.

1) Perform steps 1) and 2) described in “How to Register Ignition Key”.
2) Prepare ignition key with a built-in transponder. And then turn ignition switch ON by using it.
3) Using Suzuki Scan Tool, clear all transponder codes registered in Immobilizer Control Module.

4) Using Suzuki Scan Tool, register Transponder code in Immobilizer Control Module.
5) Using Suzuki Scan Tool, register ECM/Immobilizer Control Module code in both Immobilizer Control Module

and ECM.
6) Make sure that immobilizer indicator lamp lights when ignition switch is turned OFF once and then ON.
7) If any other Transponder code needs to be registered, repeat above steps 2), 4) and 6).

NOTE:
• Up to 4 Transponder codes for ignition key with a built-

in transponder can be registered.
• It is not possible to register the Transponder code

which is already registered in Immobilizer Control
Module.

CAUTION:
When registering the ignition key including a transponder into the immobilizer control module by
using Suzuki Scan Tool, confirm that the knob color of the ignition key to be registered for the vehicle
is dark gray. The ignition key with wrong knob color cannot be registered.

NOTE:
When clearing Transponder code(s) with the immobilizer indicator lamp ON, it remains ON even after
execution of that command is over. It will start flashing when the ignition switch is turned OFF once
and then turned ON after some seconds.

NOTE:
• Up to 4 Transponder codes for ignition key with a built-in transponder can be registered.
• It is not possible to register the Transponder code which is already registered in Immobilizer Con-

trol Module.
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Procedure After ECM Replacement
When ECM was replaced, including when replaced because rechecking by using a known-good ECM was nec-
essary during trouble diagnosis, register ECM/Immobilizer Control Module code in ECM by performing following
procedure.
1) Perform steps 1) and 2) described in “How to Register Ignition Key”. And then turn ignition switch ON.
2) Using Suzuki Scan Tool, register ECM/Immobilizer Control Module code in ECM.

3) Make sure that malfunction indicator lamp lights when ignition switch is turned OFF once and then ON.

Special Tool

NOTE:
For operation procedure of Suzuki Scan Tool, refer to operator’s manual for Suzuki Scan Tool.

Tech 2 kit (Suzuki Scan 
Tool) See NOTE below.

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE16/19 adapter, 5. Cigarette cable, 
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Section System Components and Wiring Location View” under
“Section General Description” in Section 10B in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Sec-
tion Service Precautions” under “Section On-Vehicle Service” in Section 10B before performing
service on or around the air bag system components or wiring. Failure to follow WARNINGS could
result in unintentional activation of the system or could render the system inoperative. Either of
these two conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• When body servicing, if shock may be applied to air bag system component parts, remove those
parts beforehand. (Refer to Section 10B.)

NOTE:
Fasteners are important attaching parts in that they could affect the performance of vital components
and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number of with an equivalent part if replacement becomes necessary.
Do not use a replacement part of lesser quality or substitute a design. Torque values must be used as
specified during reassembly to assure proper retention of these parts.
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Glass, Windows and Mirrors
Front Door Window Removal and Installation

1. Door glass 6. Door sash 11. Glass bottom rubber

2. Window regulator assembly
: Apply lithium grease 99000-25010 to sliding part.

7. Window regulator handle 12. Front door outer weather-strip

3. Glass run 8. Bottom channel attaching screw [A] Without power window

4. Door trim 9. Door opening weather-strip [B] With power window

5. Door sealing cover 10. Glass bottom channel

3

1

12

11

10

11

6

6

9

8

7

8

2

5

4

2

[A]

[B]
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REMOVAL

1) Remove window regulator handle (1) (if equipped).
For its removal, push up snap off by using a cloth (2) as
shown in figure.

2) Remove inside handle bezel (1).

3) Remove mirror inner garnish.
4) Loosen door trim mounting screw (1).

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure.

6) Disconnect power window switch and mirror switch lead wire
at coupler (if equipped).

1

“A”

“A”
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7) Remove door trim bracket (1).
8) Remove door sealing cover (2).
9) Remove door mirror.

Refer to “Door Mirror Removal and Installation” in this sec-
tion.

10) Remove outer weather-strip (1). Do not deform it when
removal.
Lower window all the way down. Then, pry off outer weather-
strip using a tape-wrapped putty knife.

11) Remove bottom channel attaching screws (1).
12) Remove door glass (2) while tilting it as shown in figure.

INSTALLATION
Reverse removal procedure to install door glass noting the follow-
ing instructions.

• Fit bottom channel (1) on glass bottom end as shown in fig-
ure. 

Glass fitted position of bottom channel
“a”: 90.8 – 93.8 mm (3.57 – 3.69 in.)

• Tighten bottom channel attaching screws. Tighten rear
screw first, and then tighten front screw.

2

1

1

2
2

1
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• Adjust equalizer (1) of window regular so that measurement
“a” and “b” are equal.

• Secure door sealing cover (1) with adhesive (2).

Install front door trim to proper attaching order.

Front door trim attaching order
(1) → (2) → (3) → (4) → (5) → (6)

• Install door window regulator handle (1) so that it has a 45° ±
12.5° angle when glass is fully closed as shown in figure.

1

“a”
“b”

1

2

“A”

“A”

“A”

“A”
“A” “A”

“A”

26
5

4

3

1

A : Front
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Front Door Window Inspection
Check deformity for glass run. If found defective, replace it with a
new one.

Front Door Window Regulator Removal and 
Installation
REMOVAL

1) Remove door glass referring to “Front Door Window
Removal and Installation” in this section.

2) Disconnect power window motor lead wire at coupler and
loosen clamp, if equipped.

3) Loosen regulator mounting screws (1) and take out regulator
through hole (2) as shown in figure.

INSTALLATION
Reverse removal procedure to install window regulator noting the
following instruction.

• Apply grease to sliding and rotating portions of regulator.

Grease 99000-25010

• When installing glass, check that the top part of the glass
contacts the glass run evenly and that the glass moves up
and down smoothly.
If the glass is tilted with respect to the glass run, adjust
equalizer (1) of window regulator so that measurement “a”
and “b” are equal.

1
1

2

1

“a”
“b”
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Front Door Window Regulator Inspection

Check rollers (1) for wear and damage. If found defective, replace
it with a new one.

Door Mirror Removal and Installation
When removing or installing door mirror, refer to the figure.

1. Door mirror a. Mirror mount screw Tightening order : a → b  → c

2. Inner garnish b. Mirror mount screw Tightening torque

3. Clip c. Mirror mount screw

a 4.5 N·m (0.45 kg-m)

c 4.5 N·m (0.45 kg-m)

b 4.5 N·m (0.45 kg-m)

2

“A”

“A”

1

3

“A”



BODY SERVICE 9-9
Rear Door Window Removal and Installation

4

9

1. Door glass 6. Door sash 11. Rear door outer garnish

2. Window regulator assembly
: Apply lithium grease 99000-25010 to moving section.

7. Window regulator handle 12. Glass bottom channel

3. Glass run 8. Rear door outer weather-strip 13. Glass bottom rubber

4. Door trim 9. Rear door inside pull handle bracket

5. Door sealing cover 10. Rear door inner garnish
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REMOVAL

1) Remove window regulator handle (1).
For its removal, push up snap off by using a cloth (2) as
shown in figure.

2) Remove inside handle bezel (1).

3) Loosen door trim mounting screw (1).
4) Remove rear door inner garnish (2).

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure.

“A”

“A”

“A”

2 1

1

2



BODY SERVICE 9-11
6) Remove door trim bracket (1).
7) Remove door sealing cover (2).

8) Remove rear door outer garnish (1).
9) Remove outer weather-strip (2). Do not deform it when

removal.
Lower window all the way down. Then, use a tape-wrapped
putty knife (or screwdriver) to pry off outer weather-strip.

10) Detach rear part of glass run (1) from door sash (2).
11) Remove door sash (2).
12) Remove door glass (3) as shown in figure.

INSTALLATION
Reverse removal procedure to install door glass noting the follow-
ing instructions.

• Fit bottom channel (1) on glass bottom end as shown in fig-
ure.

Glass fitted position of bottom channel
“a”: 201.9 – 204.9 mm (7.95 – 8.07 in.)

• Tighten bottom channel attaching screws. Tighten rear
screw first, and then tighten front screw.

2

1

2

1

3

1
23
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• When glass run (1) is installed, fit glass run convex part (2)
to door panel cut part (3) and door sash (4).

• Secure door sealing cover (1) with adhesive (2).

• Install rear door trim to proper attaching order.

Rear door trim attaching order
(1) → (2) → (3) → (4) → (5)

• Install door window regulator handle (1) so that it has a 45° ±
12.5° angle when glass is fully closed.

Rear Door Window Inspection
Check deformity for glass run. If found defective, replace it with a
new one.

1

2

“A”

“A”

“A”
“A”

“A”

“A” 2

543

1

A : Front
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Rear Door Window Regulator Removal and 
Installation
REMOVAL

1) Remove door glass (1) referring to “Rear Door Window
Removal and Installation” in this section.

2) Loosen regulator mounting screws (2) and take out regulator
through hole (3) as shown.

INSTALLATION
Reverse removal procedure to install window regulator noting the
following instruction.

• Apply grease to sliding and rotating portions or regulator.

Grease 99000-25010

Rear Door Window Regulator Inspection

Check rollers (1) for wear and damage. If found defective, replace
it with a new one.

1

3

2
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Windshield Removal and Installation
Preparation
The front windshield is installed by using a special type of adhesive (that is, one component urethane adhesive
used with primer). For the Windshield replacement, it is important to use an adhesive which provides sufficient
adhesion strength and follow the proper procedure.

Use an adhesive of above mentioned type which has the following property.

Glass adhesive shearing strength
: 40 kg/cm2 (569 lb/in2) or more

Adhesive materials and tools required for removal and installation.
• One component urethane adhesive and primers used in combination (For one sheet of windshield)

– Adhesive (470 g (15.7 oz.))
– Primer for glass (30 g (1.0 oz.))
– Primer for body (30 g (1.0 oz.))
– Primer for molding (30 g (1.0 oz.))

• Eyeleteer
• Piano string
• Windshield knife
• Brush for primer application (2 pcs)
• Knife
• Rubber sucker grip

1. Windshield glass 3. Stopper 5. Side spacer

2. Windshield molding 4. Center spacer Do not reuse.

CAUTION:
• Described in this section is the glass replacement by using 3 types of primers and 1 type of adhe-

sive made by YOKOHAMA (one component urethane adhesive to be used with primer in combina-
tion). When using primer and adhesive made by other manufacturers, be sure to refer to handling
instructions supplied with them. Negligence in following such procedure or misuse of the adhesive
in any way hinders its inherent adhesive property. Therefore, before the work, make sure to read
carefully the instruction and description given by the maker of the adhesive to be used and be sure
to follow the procedure and observe each precaution throughout the work.

• Should coated surface be scratched or otherwise damaged, be sure to repair damaged part, or cor-
rosion may start from there.
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• Sealant gun (for filling adhesive)
• Putty spatula (for correcting adhered parts)

REMOVAL
1) Clean both inside and outside of glass and around it.
2) Remove wiper arms and garnish.
3) Using tape, cover body surface around glass to prevent any

damage.
4) Remove rear view mirror, sun visor, and front pillar trims

(right & left).
5) If necessary, remove instrument panel. Refer to “Instrument

Panel Removal and Installation” in this section.
6) If necessary, remove head lining. Refer to “Head Lining

Removal and Installation” in this section.
7) Remove (or cut) windshield molding.

8) Drill hole with eyeleteer (1) through adhesive and let piano
string through it.

9) Cut adhesive all around windshield (1) with piano string (2).
When using tool, windshield knife (3), to cut adhesive, be
careful not to cause damage to windshield. Use wire to cut
adhesive along lower part of windshield.

NOTE:
Use piano string (2) as close to glass as possible so as to
prevent damage to body and instrument panel.
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10) Using knife (1), smoothen adhesive (2) remaining on body
side (3) so that it is 1 – 2 mm (0.039 – 0.078 in.) thick all
around.

11) When reusing windshield, remove the adhesive (1) from it,
using care not to damage primer coated surface (2).

INSTALLATION
1) Using cleaning solvent, clean windshield edge where wind-

shield glass is to be adhered. (Let it dry for 10 minutes or
more.)

2) Install new glass stoppers (1) (2 pieces) to lower side of
windshield.

3) To determine installing position of glass (1) to body (2), posi-
tion glass against body so that clearance between upper end
of glass (1) and body (2) is approximately 5 mm (0.197 in.)
and clearances between each side end (right & left) of glass
(1) and body (2) are even. Then mark mating marks on glass
(1) and body (2) as shown. Upper clearance can be adjusted
by moving glass stoppers position.

Windshield clearance
“a”: approx. 5 mm (0.197 in.)

NOTE:
Before using knife (1), clean it with alcohol or the like to
remove oil from it.

“a”

“a”

1

1

2

2
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4) Clean contact surfaces of old adhesive (1), paint or bare
metal thoroughly. 
If surfaces of paint or bare metal come out, apply primer (2)
for body with caution not to apply primer (2) to surface of
adhesive remaining on body.

5) Install new molding (1) to glass (2).
6) Clean glass surface to be adhered to body with clean cloth. If

cleaning solvent is used, let it dry for 10 minutes or more.

Cleaning Area for windshield (distance from the edge of 
glass or molding)
“a”: 30 – 50 mm (1.18 – 1.97 in.)

7) Install new spacer (1) to windshield (2).

NOTE:
• Be sure to refer to primer maker’s instruction for

proper handling and drying time.
• Do not touch body and old adhesive surfaces where

glass is to be adhered.

3. Do not apply primer

4. Apply primer

“a”�

“a”�

1

1

2

2

2

1

1 2
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8) Using new brush, apply sufficient amount of primer for glass
along glass surface to be adhered to body.

Width applied primer for windshield
“a”: 22 mm (0.87 in.)
“b”: 15 mm (0.59 in.)

9) Apply primer for molding along molding surface all around.

10) Apply adhesive (1) referring to figure.

Adhesive amount specifications and position for wind-
shield
Width “a”: Approx. 7 mm (0.27 in.)
Height “b”: Approx. 15 mm (0.59 in.)
Position “c”: Approx. 10 mm (0.39 in.) for front, rear and 
upper sections
Position “d”: Approx. 17 mm (0.67 in.) for bottom section.

NOTE:
• Be sure to refer to maker’s instruction for proper han-

dling and drying time.
• Do not apply primer on outside of ceramic coated sur-

face.
• Do not touch primer coated surface.

1. Molding

2. Spacer

3. Apply primer

NOTE:
• Press glass (2) against fittings surface of body panel

quickly after adhesive (1) is applied.
• Use of rubber sucker grip is helpful to hold and carry

glass after adhesive (1) is applied.
• Perform steps 8) to 9) within 10 min. to ensure suffi-

cient adhesion.
• Be sure to refer to adhesive maker’s instruction for

proper handling and drying time.
• Start from bottom side of glass (2).
• Be careful not to damage primer.

3. Molding

3

2

1
“b”

“c”

2

2

2

3

3

1 “b”

“d”
“a”

“b”

“c”

1

“a”

“a”

2

2
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11) Holding rubber sucker grips (1), place glass onto body by
aligning mating marks marked in Step 3) and press it.

12) Check for water leakage by pouring water over windshield
through hose. If leakage is found, dry windshield and fill
leaky point with adhesive. If water still leaks even after that,
remove glass and start installation procedure all over again.

NOTE:
• Do not use high pressure water.
• Do not blow compressed air directly at adhesive

applied part when drying.
• Do not use infrared lamp or like for drying.

CAUTION:
Upon completion of installation, note the following.
• Sudden closing of door before adhesive is completely

set may cause glass to become loose or to come off.
Therefore, if door is opened or closed before adhesive
is completely set, make sure to open all door glasses
and use proper care.

• If molding is not securely in place, hold it down with a
tape until adhesive is completely set.

• Each adhesive has its own setting time.
• Be sure to refer to its maker’s instruction, check set-

ting time of adhesive to be used and observe precau-
tions to be taken before adhesive is set.

• Refrain from driving till adhesive is completely set so
as to ensure proper and sufficient adhesion.
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Quarter Window Removal and Installation
REMOVAL AND INSTALLATION
Refer to “Windshield Removal and Installation” in this section as
removal and installation procedures are basically the same. How-
ever, note the following.

• Observe the following precautions when applying adhesive
(1) along glass (2) edge.

• Adhesive (1) should be applied evenly especially in height.
• Be careful not to damage primer (3).
• Press glass against body quickly after adhesive (1) is

applied.

Adhesive amount specification and position for quarter 
window
Height “a”: 13 mm (0.51 in.)
Width “b”: 6 mm (0.24 in.)
Width “c”: 14 mm (0.55 in.)
Position “d”: 12 mm (0.47 in.) for glass front and bottom 
sections.
Position “d”: 11 mm (0.43 in.) for glass upper section
Position “d”: 45 mm (1.77 in.) for glass rear section
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Rearend Glass Removal and Installation

Refer to “Windshield Removal and Installation” in this section as
removal and installation procedures are basically the same. How-
ever, note the following.

• Observe the following precautions when applying adhesive
(1) along glass (2) edge.

• Adhesive (1) should be applied evenly especially in height.
• Be careful not to damage primer (3).
• With the position of fastener (5) properly aligned, install

glass (2) on rear door panel (4).
• Press glass against body quickly after adhesive (1) is

applied.

Adhesive amount specifications and position for rearend 
door glass
Height “a”: 13 mm (0.51 in.)
Width “b”: 6 mm (0.24 in.)
Width “c”: 14 mm (0.55 in.)
Position “d”: 14.5 mm (0.57 in.) for glass upper section
Position “d”: 16 mm (0.63 in.) for glass bottom section
Position “d”: 32 mm (1.26 in.) for glass side sections

1. Rearend door glass 2. Fastener 3. Mounting hole

“A”

“A”

“A”

“A”

“c”
“d”

“a”

“b”
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2
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1

2

1

1

4

2
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Body Structure
Front Door Removal and Installation

REMOVAL
1) Remove front fender. Refer to “Front Fender Removal and

Installation” in this section.
2) Disconnect door harness lead wires at each coupler (if

equipped).

3) Remove stopper pin (1) from door open stopper (2).

7

1. Door panel 6. Front door hinge bolt

2. Door hinge
: Apply lithium grease 99000-25010 to rotating part
: Apply sealant 99000-31110 to contact face

7. Weather-strip

3. Door stopper pin Tightening torque

4. Door open stopper Do not reuse.

5. Door hinge washer
: Not necessary to install
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4) Support door panel (1) using a jack (2) with a piece of wood
placed (4) between jack (2) and panel (1) as shown.

5) Remove door assembly (1) by loosening hinge mounting
bolts (2).

INSTALLATION
Reverse removal procedure to install door assembly noting the
following instructions.

• When replacing door, coat replacement door inside with wax
for proper anti-corrosion treatment.
Refer to “Anti-Corrosion Compound Application Area” in this
section.

• Apply sealant to contact face “A” of hinge (1).

“A”: Sealant 99000-31110

• Apply grease to rotating part “B” of hinge (1).

“B”: Lithium grease 99000-25010

• Tighten hinge bolt (1) to specified torque.

Tightening torque
Door hinge mounting bolt
(a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

3. Rags

1, (a)

1, (a)

1, (a)



9-24 BODY SERVICE
• Install door open stopper (1) as show in figure.

• Adjust door latch striker position referring to “Front Door
Lock Assembly Removal and Installation” in this section.

• Adjust front door cushion so that door becomes flush with
side body.

• After installation, open and close the door to check loose-
ness. 
Replace door open stopper pin when there is looseness.

• When weather-strip is hardened, water leak may develop.
In such case, replace it with a new one.

2. Mark

1

2
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Rear Door Removal and Installation

Refer to “Front Door Removal and Installation” in this section not-
ing the following instructions.

• Refer to above figure for tightening torque, grease and seal-
ant.

• Install door open stopper (1) as specified below.

Door open stopper installing direction
Right side door: RR punch mark is upward.
Left side door: RL punch mark is upward.

1. Rear door panel 4. Door open stopper Do not reuse.

2. Rear door hinge 
: Apply lithium grease 99000-25010 to rotating part
: Apply sealant 99000-31110 to contact face

5. Rear door hinge bolt

3. Rear door stopper pin Tightening torque

2. Punch mark

1

2
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Rearend Door Removal and Installation

REMOVAL

1) Remove rearend door trim (1).
2) Remove related section of head lining and quarter trim.

3) Disconnect rearend door harness connectors (2) and washer
hose (3).

4) Remove rearend door balancer (4) (first at its door side and
next at its body side).

5) Remove door hinge nuts (5) and remove rearend door
assembly (6).

6) Remove wiring harness connectors inside rearend door.

1. Rearend door panel 4. Rearend door balancer unit

2. Rearend door window glass 5. Rearend door trim

3. Rearend door hinge
: Apply lithium grease 99000-25010 to door hinge moving section
: Apply sealant 99000-31110 to contact face

6. Weather strip 
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INSTALLATION
Reverse removal procedure to install rearend door noting the fol-
lowing instructions.

• Secure wiring harness (1).

• Apply sealant to contact face “A” of door hinge (1).

“A”: Sealant 99000-31110

• Apply grease to rotating part “B” of hinge (1).

“B”: Lithium grease 99000-25010

• Adjust door latch striker position by referring “Rearend Door
Removal and Installation” in this section.

• Adjust door cushion so that door becomes flush with body.
• Adjust door clearance by loosening door hinge mounting

bolts and nuts referring to “Panel Clearance” in this section.

WARNING:
Handling of Rearend Door Balancer (Damper)
• Do not disassemble balancer (1) because its cylinder

is filled with gas.
• Handle balancer carefully. Do not scar or scratch

exposed surface of its piston rod, and never allow any
paint or oil to stick to its surface.

• Do not turn piston rod with balancer fully extended.
• When discarding removed rearend door balancer

(damper), use a 2 – 3 mm (0.08 – 0.12 in.) drill (2) to
make a hole as shown.

• The gas itself is harmless but it may issue out of the
hole together with chips generated by the drill (2).
Therefore, be sure to wear goggle.

1
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Hood Removal and Installation
REMOVAL

1) Remove window washer hose (1) from hood (2).
2) Remove cowl top garnish (3).
3) Remove 4 mounting bolts (4) to detach hood (2).

INSTALLATION
Reverse removal procedure to install hood noting the following
instruction.

• Apply sealant to contact face “B” of hood hinge (4).

“B”: Sealant 99000-3110

Hood Adjustment
Adjust the following point: 

• Hood position adjustment.
Fore-and-aft and right-and-left adjustment.
Adjust hood clearance by loosening hood mounting bolts,
refer to “Panel Clearance” in this section.

• Vertical adjustment
If only one side (right or left) of hood is not level with front
fender, make it level by tightening or loosening hood cushion
(1).

• Hood lock position adjustment
When installing hood lock (1), bring bolt at highest position
and move it in vertical direction for adjustment free from
loose to hood striker.

Tightening torque
Hood latch bolts (a): 10 N·m (1.0 kg-m)

CAUTION:
Place cloth on “A” in figure to prevent from any damage.

4

4

4

“B”

“B”

1

2

“A”

“A”
3

(a)

(a)

1
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Hood Inspection
Check that hood opens and closes smoothly and properly. Lubri-
cate if necessary. Also check that secondary latch operates prop-
erly (check that secondary latch keeps hood from opening all the
way) and hood locks securely when closed.
Adjust hood locks position if necessary.

Front Fender Removal and Installation

REMOVAL
1) Remove front bumper.
2) Remove headlight assembly. Refer to “WARNING” in Sec-

tion 8.
3) Disconnect side turn signal lamp connector.
4) Remove front fender lining.
5) Remove front fender.

INSTALLATION

Reverse removal procedure to install front fender noting the fol-
lowing instructions. 

• If paint on fender bolt is peeled off, be sure to apply paint
again.

• Adjust panel clearance referring to “Panel Clearance” in this
section.

1. Front fender lining 2. Front fender

2
1

“A”
“A”
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Front Bumper and Rear Bumper Removal and Installation
When removing or installing front bumper and rear bumper, refer to the figure.

[A]: Front bumper 1. Front bumper 3. Clip 5. Damper

[B]: Rear bumper 2. Screws 4. Rear bumper 6. Bolt
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Bumper Extension and Splash Guard Removal and Installation (If Equipped)
When removing or installing bumper extension and splash guard, refer to the figure.

1. Front bumper extension 3. Rear bumper extension 5. Front fender splash guard 7. Rear fender splash guard

2. Front bumper side extension 4. Rear bumper side extension 6. Side sill splash guard

1 2

5
6

7
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9-32 BODY SERVICE
Rearend Door Spoiler Removal and Installation (If Equipped)
When removing or installing rearend door spoiler, refer to the figure.

1. Rearend door spoiler 2. Rearend door spoiler mounting bolt Tightening torque



BODY SERVICE 9-33
Roof Rail Removal and Installation (If Equipped)

REMOVAL

1) Remove roof rail front and rear caps as shown in figure.

2) Remove nuts.
3) Remove roof rail.

INSTALLATION
Reverse removal procedure for installation.
Confirm that each roof rail fixing nut is tightened securely.

1. Roof rail 3. Rear cap 5. Nut

2. Front cap 4. Base seal



9-34 BODY SERVICE
Body Dimensions
Engine room

Hole to hole distance

a. Garnish installation center hole (φ5) e. Hood cushion installation hole i (i’). Head light installation hole

b (b’). Front fender installation hole f (f’). Engine mounting installation front hole j (j’). Front fender installation hole

c (c’). Strut installation front hole g (g’). Jig hole (φ15 mm)
d (d’). Front fender installation hole h. Bumper member upper side installation hole

a-b: 673 mm (26.50 in.) a-i’: 799 mm (31.46 in.) f-f’: 952 mm (37.48 in.)
a-c’: 583 mm (22.95 in.) b-b’: 1340 mm (52.76 in.) g-g’: 1315 mm (51.77 in.)
a-d: 760 mm (29.92 in.) b-d’: 1393 mm (58.84 in.) g-h: 230 mm (9.06 in.)
a-e: 599 mm (23.58 in.) b-j: 671 mm (26.42 in.) g’-h: 1139 mm (44.84 in.)
a-f: 774 mm (30.47 in.) b’-d’: 401 mm (15.79 in.) i-i’: 922 mm (36.30 in.)
a-f’: 802 mm (31.57 in.) c-c’: 1098 mm (43.23 in.) j-j’: 1343 mm (52.87 in.)
a-g: 890 mm (35.04 in.) d-d’: 1328 mm (52.28 in.)  



BODY SERVICE 9-35
Rearend door

Hole to hole distance

a (a’). Rearend door hinge installation hole d (d’). Tail end member trim installation hole

b (b’). Rear combination lamp installation hole e. Center jig hole (OVAL)

c (c’). Rear bumper installation hole

a-a’: 725 mm (28.54 in.) a’-c’: 794 mm (31.26 in.) b’-c: 1340 mm (52.76 in.)
a-c’: 1230 mm (48.43 in.) a’-d: 1130 mm (44.49 in.) c-c’: 1215 mm (47.83 in.)
a-d: 799 mm (31.46 in.) a’-e: 1119 mm (44.06 in.) d-d’: 875 mm (34.45 in.)
a-e: 1119 mm (44.06 in.) b-b’: 1340 mm (52.76 in.)



9-36 BODY SERVICE
Side body

Hole to hole distance

a. Front door upper hinge installation hole g. Front shoulder adjuster installation upper 
hole

m. Rear door switch installation hole

b. Front door lower hinge installation hole h. Rear door upper hinge installation hole n. Side soil scuff installation rear hole

c. Front pillar inner trim installation lower hole i. Front door switch installation hole o. Parking brake cable bracket installation rear 
hole

d. Front pillar inner trim installation upper hole j. Rear door lower hinge installation hole p. Steering support member installation upper hole

e. Assistant grip installation front hole k. Assistant grip installation hole

f. Side sill scuff installation rear hole l. Rear door rear notch

a-g: 1155 mm (45.47 in.) d-i: 819 mm (32.24 in.) i-o: 742 mm (29.21 in.)
a-h: 942 mm (37.09 in.) d-o: 1250 mm (49.21 in.) j-m: 895 mm (35.24 in.)
a-i: 901 mm (35.47 in.) e- f: 1061 mm (41.77 in.) k-n: 1074 mm (42.28 in.)
b-i: 891 mm (35.08 in.) e-o: 1232 mm (48.50 in.) k-o: 1321 mm (52.01 in.)
b-j: 902 mm (35.51 in.) f-g: 1084 mm (42.68 in.) l-n: 953 mm (89.30 in.)
b-o: 1223 mm (48.15 in.) f-o 785 mm (30.91 in.) l-o: 1326 mm (52.20 in.)
c-f: 883 mm (34.76 in.) g-l: 669 mm (26.34 in.) m-o: 1112 mm (43.78 in.)
c-o: 1281 mm (50.43 in.) g-o: 1177 mm (46.34 in.) n-o: 813 mm (32.00 in.)
d-f: 992 mm (39.06 in.) h-l: 850 mm (79.65 in.) o-p: 1255 mm (49.41 in.)
d-g: 539 mm (21.22 in.) h-m: 813 mm (32.01 in.)

l



BODY SERVICE 9-37
Hole to hole distance

a (a’). Front end of front windshield upper installation section d. Quarter window upper side notch

b (b’). Front end of front windshield lower installation section e. Quarter window lower side notch

c. Garnish installation center hole (φ5 mm) f. Parking brake cable bracket installation rear hole

a-a’: 1043 mm (41.06 in.) a-f: 1281 mm (50.43 in.) d-f: 1496 mm (58.90 in.)
a-b: 687 mm (27.05 in.) b-b’: 1337 mm (52.64 in.) e-f: 1452 mm (57.17 in.)
a-b’: 1366 mm (53.78 in.) b-f: 1412 mm (55.59 in)
a-c: 1032 mm (40.63 in) d-e: 302 mm (11.89 in)



9-38 BODY SERVICE
Under body

Hole to hole distance

a. Jack bracket installation hole g (g’). Jig hole (φ10 mm)
b (b’). Front stabilizer bracket front installation hole h (h’). Trailing arm installation hole

c (c’). Front stabilizer bracket rear installation hole i (i’). Bump stopper installation hole

d (d’). Suspension control arm installation hole j. Lateral rod installation hole

e (e’). Jig hole (φ15 mm) k (k’). Jig hole (φ16 mm)
f (f’). Jig hole (φ10 mm)

a-e: 862 mm (33.94 in.) d’-f: 1038 mm (40.87 in.) g-j: 1723 mm (67.83 in.)
a-e’: 909 mm (35.79 in.) d’-f’: 710 mm (27.95 in.) g-k: 1718 mm (67.64 in.)
b-b’: 740 mm (29.13 in.) e-e’: 754 mm (29.68 in.) g’-h: 1202 mm (47.32 in.)
b-f: 1464 mm (57.64 in.) e-f: 471 mm (18.54 in.) g’-i’: 1384 mm (54.45 in.)
b-f’: 1259 mm (49.57 in.) e-f’: 889 mm (35.00 in.) g’-j: 1496 mm (58.90 in.)
c-c’: 968 mm (38.11 in.) f-f’: 754 mm (29.68 in.) g’-k: 1940 mm (76.38 in.)
c-f: 1148 mm (45.20 in.) f’-g: 791 mm (31.14 in.) h-h’: 1013 mm (39.88 in.)
c-f’: 1431 mm (56.34 in.) f’-g’: 240 mm (9.45 in.) h-k’: 1387 mm (54.61 in.)
c’-d: 969 mm (38.15 in.) g-g’: 754 mm (29.68 in.) h’-k’: 913 mm (35.94 in.)
c’-d’: 451 mm (17.76 in.) g-h: 826 mm (32.52 in.) i-i’: 1028 mm (40.47 in.)
d-d’: 760 mm (29.92 in.) g-i’: 1641 mm (64.61 in.) k-k’: 1076 mm (42.36 in.)
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BODY SERVICE 9-39
Point to point distance

1. Virtual baseline g. Jig hole  (φ14 mm)

a. Jack bracket installation hole h. Jig hole  (φ14 mm)

b. Front stabilizer bracket front installation hole i. Trailing arm installation hole

c. Front stabilizer bracket rear installation hole j. Bump stopper installation hole

d. Strut installation front hole k. Lateral rod installation hole

e. Suspension control arm installation front hole l. Jig hole  (φ16 mm)

f. Jig hole  (φ15 mm)

a-a’: 131 mm (5.16 in.) e-e’: 77 mm (3.03 in.) i-i’: 100 mm (3.94 in.)
a-e’: 556 mm (21.89 in.) e’-f’: 240 mm (9.45 in.) i’-j’: 546 mm (21.50 in.)
b-b’: 131 mm (5.16 in.) f-f’: 53 mm (2.07 in.) j-j’: 292 mm (11.50 in.)
b’-e’: 548 mm (21.57 in.) f’-g’: 470 mm (18.50 in.) j’-l’: 324 mm (12.76 in.)
c-c’: 161 mm (6.34 in.) g-g’: 79 mm (3.11 in.) k-k’: 139 mm (5.47 in.)
c’-d’: 391 mm (15.39 in.) g’-h’: 240 mm (9.45 in.) k’-l’: 194 mm (7.64 in.)
c’-e’: 430 mm (16.93 in.) h-h’: 79 mm (3.11 in.) l-l’ 374 mm (14.74 in.)
d-d’: 650 mm (25.59 in.) h’-i’ 815 mm (32.09 in.)
d’-g’: 749 mm (29.49 in.)
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9-40 BODY SERVICE
Panel Clearance

Panel to panel distance

a: 1.0 – 3.0 mm
(0.039 – 0.138 in.)

h: 3.7 – 5.7 mm
(0.146 – 0.224 in.)

o: 3.5 – 5.5 mm
(0.138 – 0.217 in.)

b: 2.5 – 4.5 mm
(0.098 – 0.177 in.)

i: 4.2 – 6.2 mm
(0.165 – 0.244 in.)

p: 7.9 – 9.4 mm
(0.311 – 0.370 in.)

c: 1.6 – 3.6 mm
(0.063 – 0.142 in.)

j: 5.0 – 7.0 mm
(0.197 – 0.276 in.)

q: 5.0 – 7.0 mm
(0.197 – 0.276 in.)

d: 4.2 – 6.2 mm
(0.165 – 0.244 in.)

k: 4.8 – 6.8 mm
(0.189 – 0.268 in.)

r: 3.7 – 5.7 mm
(0.146 – 0.244 in.)

e: 1.7 – 3.7 mm
(0.067 – 0.146 in.)

l: 3.7 – 5.7 mm
(0.146 – 0.224 in.)

s: 5.3 – 7.3 mm
(0.209 – 0.287 in.)

f: 4.8 – 6.8 mm
(0.189 – 0.268 in.)

m: 4.8 – 6.8 mm
(0.189 – 0.268 in.)

g: 4.8 – 6.8 mm
(0.189 – 0.268 in.)

n: 7.8 – 9.8 mm
(0.307 – 0.386 in.)
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BODY SERVICE 9-41
Instrumentation and Driver Information
Instrument Panel Removal and Installation

REMOVAL
1) Disconnect negative cable at battery.
2) Disable air bag system, if equipped. Refer to “Disabling air

bag system” in Section 10B.

3) Remove steering column hole cover (1).
4) Remove dash side trims (2).

5) Remove steering column assembly referring to “Steering
Column Removal and Installation” in Section 3C.

6) Remove glove box (1).
7) Remove hood latch release lever (2).

8) Disconnect instrument panel harness connectors, antenna
and heater control cables which need to be disconnected for
removal for instrument panel.

9) Remove instrument panel ground wire.

10) Remove front pillar trims (1).
11) Remove speaker covers (2).

WARNING:
See WARNING at the beginning of this section.
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9-42 BODY SERVICE
12) Remove instrument panel mounting bolts (2).
13) Remove instrument panel (1) with steering support member

and instrument panel harness.

INSTALLATION
Reverse removal procedure to install instrument panel noting the
following instructions.

• When installing each part, be careful not to catch any cable
or wiring harness.

• Tighten instrument panel mounting bolts (1) to specified
torque.

Tightening torque
Instrument panel mounting bolts
(a): 23 N·m (2.3 kg-m)

• When installing steering column assembly. Refer to “Steer-
ing Column Removal and Installation” in Section 3C.

• Adjust heater control cables. Refer to “Heater Unit Removal
and Installation” in Section 1A.

• Enable air bag system if equipped. Refer to “Enabling air
bag system” in Section 10B.
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BODY SERVICE 9-43
Seats
Front Seat Removal and Installation

REMOVAL
1) Remove console box.
2) Disable air bag system referring to “Disabling air bag sys-

tem” in Section 10B.
3) Disconnect heat seater coupler and side air bag coupler, if

equipped.
4) Remove 4 mounting bolts to remove seat assembly.
5) Disassemble and repair seat as necessary.

INSTALLATION
Reverse removal procedure to install front seat.
Torque to specifications as shown in above figure.

1. Seat cushion assembly 4. Cover 7. Seat adjuster left bracket 10. Side air bag harness (if equipped)

2. Seat back 5. Knob 8. Seat adjuster light bracket Tightening torque

3. Headrest 6. Cover 9. Side air bag module (if equipped)
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9-44 BODY SERVICE
Rear Seat Removal and Installation

REMOVAL
1) Remove seat cushion.
2) Remove 3 seat back bolts to remove seat back.
3) Disassemble and repair seat as necessary.

INSTALLATION
Reverse removal procedure to install rear seat.
Torque to specifications as shown in above figure.

1. Seat cushion 3. Headrest 5. Cover

2. Seat back 4. Rear seat back bracket Tightening torquer
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BODY SERVICE 9-45
Security and Locks
Front Door Lock Assembly Removal and Installation

REMOVAL

1) Remove window regulator handle (1) (if equipped).
For its removal, push up snap off by using a cloth (2) as
shown in figure.

[A]: Without power door lock 4. Latch striker 9. Door latch screw

[B]: With power door lock 5. Shim 10. Door latch striker screw

1. Front door latch assembly 
: Apply lithium grease 99000-25010 to sliding part

6. Key cylinder 11. Door latch actuator screw

2. Outside handle 7. Key cylinder upper retainer 12. Key cylinder protector

3. Inside handle bezel 8. Key cylinder lower retainer



9-46 BODY SERVICE
2) Remove inside handle bezel (1).

3) Remove mirror inner garnish.
4) Loosen door trim mounting screw (1).

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure.

6) Disconnect power window switch and mirror switch lead wire
at coupler (if equipped).

7) Remove door trim bracket (1).
8) Remove door sealing cover (2).
9) Raise window all the way up.

10) Remove door sash (1).
11) Remove key cylinder protector (2).

“A”

1

“A”

2

1

1

2



BODY SERVICE 9-47
12) Disconnect door opening control rod (1) from outside handle.
13) Disconnect door latch control rod (2).
14) Disconnect door lock motor lead wire at coupler (if

equipped).
15) Remove door lock knob (3).
16) Loosen door latch screw (4), door latch actuator bolt (5) (if

equipped with power door lock) and remove door lock
assembly (6).

17) Remove key cylinder retainers (1).
18) Remove key cylinder (2).

INSTALLATION
Reverse removal procedure to install front door lock assembly
noting the following instructions.

• Install key cylinder as fallows:
a) Install key cylinder (1) to front door panel.
b) Insert key cylinder upper retainer (2).
c) Insert key cylinder lower retainer (3).
d) Insert the retainers all the way until lower retainer tab

engages with upper retainer cutout.
• Apply grease to sliding parts of door latch assembly.

Grease 99000-25010

• Move door latch striker (2) up or down so its center aligns
with the center of groove “A” on the door lock assembly (1)
as shown.
Striker should be moved vertically and placed level. Do not
adjust door lock.
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9-48 BODY SERVICE
• Move door latch striker (1) sideways to adjust door outer
panel surface (2) flush with rear door outer panel or body
outer panel surface (3) as shown. 
In order to correctly obtain door lock operates, increase or
decrease number of shims inserted between body and
striker (1) to adjust it.

Front Door Lock Assembly Inspection
• Check that door opens and closes smoothly and properly.
• Check that door stops in the secondary latched position

properly (preventing door from opening freely) and that door
closes completely in the fully latched position.

• Adjust door latch striker position if necessary.

[A]: Front door

[B]: Rear door



BODY SERVICE 9-49
Rear Door Lock Assembly Removal and Installation

REMOVAL

1) Remove window regulator handle (1).
For its removal, push up snap off by using a cloth (2) as
shown in figure.

2) Remove inside handle bezel (1).

[A]: with out power door lock 2. Inside handle bezel 5. Door latch screw 8. Door latch actuator screw

[B]: with power door lock 3. Rear door latch assembly 
: Apply lithium grease 99000-25010 to sliding part

6. Door latch striker screw 9. Door lock control rod

1. Outside handle 4. Latch striker 7. Shim
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9-50 BODY SERVICE
3) Loosen door trim mounting screw (1).
4) Remove rear door inner garnish (2).

5) Remove door trim (1).
With inside handle bezel (2) tilted as shown in figure.

6) Remove door trim bracket (1).
7) Remove door sealing cover (2).

8) Disconnect door opening control rod (1) and door latch con-
trol rod (2).

9) Disconnect door lock motor lead wire at coupler (if
equipped).

10) Loosen door latch mounting screw (3), door latch actuator
screw (5) (if equipped with power door lock) and remove
door lock assembly (4).
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BODY SERVICE 9-51
INSTALLATION
Reverse removal procedure to install rear door lock assembly
referring to “Front Door Lock Assembly Removal and Installation”
in this section.

Rear Door Lock Assembly Inspection
• Check that door opens and closes smoothly and properly.
• Check that door stops in the secondary latched position

properly (preventing door from opening freely) and that door
closes completely in the fully latched position.

• Adjust door latch striker position if necessary.



9-52 BODY SERVICE
Rearend Door Lock Assembly Removal and Installation

REMOVAL

1) Remove door trim (1).

2) Disconnect door lock control rod (1) and control rod (2).
3) Disconnect door lock motor lead wire (if equipped).
4) Loosen door latch screw (3) and remove door latch assem-

bly (4).

1. Rearend door latch assembly 3. Latch striker 5. Latch striker screw

2. Rearend door lock cylinder 4. Door latch screw Tightening torque
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BODY SERVICE 9-53
5) Remove back door licence garnish (1).
6) Remove back door lock cylinder (2).

INSTALLATION
Reverse removal procedure to install back door lock assembly
noting the following instruction.

• Adjust door latch striker so that its center aligns with the cen-
ter of groove in door latch base.

Rearend Door Lock Assembly Inspection
• Check that door opens and closes smoothly and properly.
• Check that door stops in the secondary latched position

properly (preventing door from opening freely) and that door
closes completely in the fully latched position.

• Adjust door latch striker position if necessary.

Key Coding
Key Usage and Identification
Key is used for ignition and door lock cylinder. Keys are cut on
both edges to make them reversible.
Key identification is obtained from five character key code
stamped on key code tag. Using this key code, key code cutting
combination can be determined from a code list (available to own-
ers of key cutting equipment from suppliers).
If key codes are not available from records or tags, key code can
be obtained from the right hand door lock cylinder (if lock has not
been replaced). Lock cylinders supplied by the factory as service
parts are unmarked.
If original key is available, key code cutting combination can be
determined by laying key.
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9-54 BODY SERVICE
Ignition switch lock cylinder removal and installation
Refer to “Steering Column Removal and Installation” in Section
3C.

ELECTRICAL DIAGNOSIS
For ignition switch electrical troubleshooting, refer to “Ignition
Switch Removal and Installation” in Section 8.

Exterior and Interior Trim
Floor Carpet Removal and Installation

REMOVAL
1) Remove front seats and rear seat cushion.
2) Remove seat belt lower anchor bolt. Refer to “Front Seat Belt Removal and Installation” in Section 10.
3) Remove dash side trims, front side sill scuffs, center pillar inner lower trims, quarter inner trims and rear side

sill scuffs.
4) Remove parking brake lever cover and console box.
5) Remove floor carpet.

INSTALLATION
Reverse removal sequence to install front floor carpet, noting the following instruction.

• For tightening torque of seat belt anchor bolt. Refer to “Front Seat Belt Removal and Installation” in Section
10.

1. Floor carpet

2. Dash panel silencer

3. Silencer seat



BODY SERVICE 9-55
Center Console Box Removal and Installation
When removing or installing center console box, refer to the figure.

1. Center console box front

2. Center console box rear

3. Center console garnish

4. Center console cap
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9-56 BODY SERVICE
Head Lining Removal and Installation
REMOVAL

1) Remove interior light (1).
2) Remove head lining clip (2).
3) Remove sun visor (3).

4) Remove luggage room light (1).
5) Remove head lining clip (2).

6) Remove assistant grip.

7) Remove door opening trim (1).

1. Driver side

2. Passenger side
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BODY SERVICE 9-57
8) Remove rear speaker cover (1).

9) Remove tail end member trim (1).

10) Remove side sill rear scuff (1).
11) Remove quarter inner trim (2).
12) Remove quarter window trim (3).

13) Remove front seat belt (1).
14) Remove center pillar lower trim (2).
15) Remove center pillar upper trim (3).

16) Remove front pillar inner trim (1).
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9-58 BODY SERVICE
INSTALLATION

Reverse removal procedure to install head lining noting the fol-
lowing instructions.

• Apply double-face tape (1) to head lining (2) as shown fig-
ure, and then install head lining (2).

• Tighten assistant grip screw (3) to specified torque.

Tightening torque
Assistant grip screw: 4 N·m (0.4 kg-m)

• Tighten sun visor screw (1) to specified torque.

Tightening torque
Sun visor screw (a): 4 N·m (0.4 kg-m)
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BODY SERVICE 9-59
Roof Molding Removal and Installation

REMOVAL
1) Remove roof rail. Refer to “Roof Rail Removal and Installa-

tion (If Equipped)” in this section.
2) Remove roof molding.

INSTALLATION
Reverse removal procedure for installation.

1. Roof molding 2. Roof rail 3. Adhesive
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9-60 BODY SERVICE
Paint and Coatings
Anti-Corrosion Treatment

As rust proof treatment, steel sheets are given corrosion resistance on the interior and/or exterior.
These corrosion resistance steel sheet materials are called one of two-side galvanized steel sheets.
It is for the sake of rust protection that these materials are selected and given a variety of treatments as
described blow.

• Steel sheets are treated with cathodic electroprimer which is excellent in corrosion resistance.
• Rust proof wax coatings are applied to door and side sill insides where moisture is liable to stay.
• Vinyl coating is applied to body underside and wheel housing inside.
• Sealer is applied to door hem, engine compartment steel sheet-to-steel sheet joint, and the like portions to

prevent water penetration and resulting in rust occurrence.
In panel replacement or collision damage repair, leaving the relevant area untreated as it is in any operation
which does disturb the above-mentioned rust proof treatment will cause corrosion to that area. Therefore, it is
the essential function of any repair operation to correctly recoat the related surfaces of the relevant area.
All the metal panels are coated with metal conditioners and primer coating during vehicle production. Following
the repair and/or replacement parts installation, every accessible bare metal surface should be cleaned and
coated with rust proof primer. Perform this operation prior to the application of sealer and rust proof wax coating.
Sealer is applied to the specific joints of a vehicle during production. The sealer is intended to prevent dust from
entering the vehicle and serves also as an anticorrosion barrier. The sealer is applied to the door and hood hem
areas and between panels. Correct and reseal the originally sealed joints if damaged. Reseal the attaching
joints of a new replacement panel and reseal the hem area of a replacement door or hood.
Use a quality sealer to seal the flanged joints, overlap joints and seams. The sealer must have flexible charac-
teristics and paint ability after it’s applied to repair areas.
For the sealer to fill open joints, use caulking material. Select a sealer in conformance with the place and pur-
pose of a specific use. Observe the manufacturer’s label-stand instructions when using the sealer.
In many cases, repaired places require color painting. When this is required, follow the ordinary techniques
specified for the finish preparation, color painting and undercoating build-up.
Rust proof wax, a penetrative compound, is applied to the metal-to-metal surfaces (door and side sill insides)
where it is difficult to use ordinary undercoating material for coating. Therefore, when selecting the rust proof
wax, it may be the penetrative type.
During the undercoating (vinyl coating) application, care should be taken that sealer is not applied to the engine-
related parts and shock absorber mounting or rotating parts. Following the under coating, make sure that body
drain holes are kept open.
The sequence of the application steps of the anti-corrosion materials are as follows:
1) Clean and prepare the metal surface.
2) Apply primer.
3) Apply sealer (all joints sealed originally).
4) Apply color in areas where color is required such as hem flanges, exposed joints and under body compo-

nents.
5) Apply anticorrosion compound (penetrative wax).
6) Apply undercoating (rust proof material).

WARNING:
Standard shop practices, particularly eye protection, should be followed during the performance of the
below-itemized operations to avoid personal injury.
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Sealant Application Areas

“A”: Apply sealant “C”: Do not apply sealant “E”: Never fill up drain holes with sealant

“B”: Wipe off excess sealant after application “D”: Smooth out sealant with a brush “F”: Fill gap/hole with sealant
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“A”: Apply sealant “C”: Do not apply sealant “E”: Fill gap/hole with sealant

“B”: Smooth out sealant with a brush “D”: Never fill up drain holes with sealant
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“A”: Apply sealant “C”: Smooth out sealant with a brush

“B”: Wipe off excess sealant after application “D”: Fill gap/hole with sealant
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“A”: Apply sealant “C”: Wipe off excess sealant after application

“B”: Never fill up drain holes with sealant
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“A”: Apply sealant

“B”: Smooth out sealant with a brush
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“A”: Apply sealant

“B”: Apply sealant so that top of flange covered up certainly
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Under Coating Application Areas

“A”: Apply undercoating (PCV, 400 µm or more) “C”: Apply anti-chip coat (300 µm or more)

“B”: Apply anti-chip coat (100 µm or more) “D”: Do not apply undercoating
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“A”: Apply undercoating (PCV, 400 µm or more)

“B”: Apply undercoating (PCV, 600 µm or more)

“C”: Do not apply undercoating
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Anti-Corrosion Compound Application Area

“A”: Apply rust proof wax (hot wax 50 µm or more) “C”: Apply rust proof wax (high viscosity wax 50 µm or more)

“B”: Apply rust proof wax (low viscosity wax 10 µm or more) “D”: Never fill up drain holes with rust proof wax
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E-E F-F G-G

“A”

“A”

“A”

“C”

“A”

“A”

“A”“A”

“A”

A

A

F

F

B

B C

C

“A”

D

D

E

E

100 mm
(4.0 in)

GG

“A”,“D”

“A”,“D” “A”

“A”
25 mm
(1.0 in)

50 mm
(2.0 in)

60 mm
(2.4 in.)

15 mm
(0.6 in)

15 mm
(0.6 in)

50 mm
(2.0 in)

25 mm
(1.0 in)

60 mm
(2.4 in)

50 mm
(2.0 in)

100mm
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Plastic Parts Finishing
Paintable plastic parts are ABS plastic parts.

PAINTING
Rigid or hard ABS plastic needs no primer coating.
General acrylic lacquers can be painted properly over hard ABS plastic in terms of adherence.
1) Use cleaning solvent for paint finish to wash each part.
2) Apply conventional acrylic color lacquer to part surface.
3) Follow lacquer directions for required drying time. (Proper drying temperature range is 60 – 70 °C (140 –

158 °F)).

REFERENCE
Plastic parts employ not only ABS (Acrylonitrile Butadiene Styrene) plastic but also polypropylene, vinyl, or the
like plastic. Burning test method to identify ABS plastic is described below.
1) Use a sharp blade to cut off a plastic sliver from the part at its hidden backside.
2) Hold sliver with pincers and set it on fire.
3) Carefully observe condition of the burning plastic.
4) ABS plastic must raise readily distinguishable back smoke while burning with its residue suspended in air

temporarily.
5) Polypropylene must raise no readily distinguishable smoke while burning.

Required Service Material

Material Recommended product Use
Lithium grease SUZUKI SUPER GREASE A

(99000-25010)
• Window regulator
• Door hinge

Sealant SUZUKI BOND No. 1215
(99000-31110)

• Hood hinge
• Door hinge
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System with seat belt pretensioner:
• Service on or around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in Section 10B before performing service on or around the air bag system compo-
nents or wiring. Failure to follow WARNINGS could result in unintentional activation of the system
or could render the system inoperative. Either of these two conditions may result in severe injury.

• The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:
When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
procedures are not followed, parts or system damage could result.
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General Description
Seat Belt Construction

Seat Belt with ELR
The seat belt with emergency locking retractor (ELR) is designed so that it locks immediately (to prevent the
webbing from being pulled out of the retractor any further) when any of the following items is detected as
exceeding each set value;

• Speed at which the webbing is pulled out of the retractor.
• Acceleration or deceleration of the vehicle speed.
• Inclination.

Seat Belt with A-ELR
The automatic and emergency locking retractor (A-ELR) works as an Emergency Locking Retractor (ELR) till its
webbing is pulled all the way out and then on as an Automatic Locking Retractor (ALR) till it is retracted fully.
ALR: Automatically locks when the webbing is pulled out from the retractor and allowed to retract even a little.
Then the webbing can not be pulled out any further, unless it is wound all the way back into the retractor, which
releases the lock and allows the webbing to be pulled out.

Seat Belt wit ELR and Pretensioner
The seat belt with ELR and a pretensioner has a pretensioner mechanism which operates in linkage with the air
bag in addition to the above described ELR. The pretensioner takes up the sag of the seat belt in occurrence of
a front collision with an impact larger than a certain set value, thereby enhancing restraint performance.

1. Front seat belt 5. Passenger air bag (inflator) module 9. Buckle for rear center seat belt

2. Retractor assembly 6. Rear seat belt 10. Side air bag (inflator) module (if equipped)

 3. Buckle for front seat belt 7. Buckle for rear seat belt 11. Connector for rear center seat belt

4. Driver air bag (inflator) module 8. Rear center seat belt
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There are three types of restraint system for this vehicle.

Seat Belt Pretensioner
The pretensioner is incorporated in retractor assembly and controlled by SDM as one of air bag system compo-
nents. It will be activated at the same time as the air bag when an impact at the front of vehicle exceeds the
specified value.
When servicing seat belt (retractor assembly) with pretensioner, be sure to observe all WARNINGS and CAU-
TIONS in this section and “Service Precautions” in Section 10B

Diagnosis
For diagnosis of air bag system (including in seat belt pretensioner), refer to “Air Bag Diagnostic System Check”
in Section 10B.

Inspection and Repair Required After Accident
After an accident, whether the seat belt pretensioner has been activated or not, be sure to perform checks and
repairs described on “Repairs and Inspections Required after an Accident” in Section 10B.

Type 2 Type 3
Front seat belt • Seat belt with ELR • Seat belt with ELR
Rear seat belt • Seat belt with A-ELR

• Center seat belt with ELR
• Seat belt with A-ELR
• Center seat belt with ELR

Supplemental 
restraint system

• Driver and front passenger air bags • Driver and front passenger air bags
• Driver and front passenger pretension-

ers
• Driver and front passenger pretension-

ers
• Driver and front passenger side air bags

CAUTION:
Do not reuse the seat belt pretensioner (retractor assembly) that has operated but replace it with a
new one as an assembly. For checking procedure of its operation, refer to “Service Precautions” in
Section 10B.
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On-Vehicle Service
Service Precautions
Service and diagnosis

Before servicing or replacing seat belts, refer to the following precautionary items.
• Seat belts should be normal relative to strap retractor and buckle portions.
• Keep sharp edges and damaging objects away from belts.
• Avoid bending or damaging any portion of belt buckle or latch plate.
• Do not bleach or dye belt webbing. (Use only mild soap and lukewarm water to clean it.)
• When installing a seat belt anchor bolt, it should be tightened by hand at first to prevent cross-threading and

then to specified torque.
• Do not attempt any repairs on retractor mechanisms or retractor covers. Replace defective assemblies with

new replacement parts.
• Keep belts dry and clean at all times.
• If there exist any parts in question, replace such parts.
• Replace belts whose webbing is cut or otherwise damaged.
• Do not put anything into trim panel opening which seat belt webbing passes through.

For Seat Belt with Pretensioner
Refer to “Service and diagnosis” under “Service Precautions” in Section 10B.

Disabling air bag system
Refer to “Disabling air bag system” in Section 10B.

Enabling air bag system
Refer to “Enabling air bag system” in Section 10B.

Handling and storage
Refer to “Handling and storage” in Section 10B.

Disposal
Refer to “Disposal” under “Air Bag (Inflator) Module and Seat Belt Pretensioner Disposal” in Section 10B.

WARNING:
If replacing seat belt is necessary, replace buckle and ELR (or webbing) together as a set. This is for
the reason of ensuring locking of tongue plate with buckle.
If these parts are replaced individually, such a locking condition may become unreliable. For this rea-
son, SUZUKI will supply only the spare buckle and ELR (or webbing) in a set part.

WARNING:
When performing service on or around air bag system components or air bag system wiring, disable
the air bag system. Refer to “Disabling air bag system” in Section 10B.
Failure to follow procedures could result in possible air bag activation, personal injury or unneeded
air bag system repairs.
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Front Seat Belt Components
Front seat belt

1. Upper anchor  4. Buckle Tightening torque

2. Lower anchor  5. Yellow connector (for seat belt pretensioner)

 3. Retractor assembly  6. Retractor assembly mounting bolt
: After tightening lower bolt, tighten upper screw
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Front Seat Belt Removal and Installation
REMOVAL

1) Disconnect negative battery cable at battery.
2) Disable air bag system. Refer to “Disabling air bag system”

in Section 10B.
3) Remove center pillar lower trim.
4) Disconnect Yellow connector for seat belt pretensioner.
a) Release locking of lock pin.
b) After unlocked, disconnect connector from seat belt preten-

sioner.
5) Remove front seat belts from the vehicle.

INSTALLATION

Install in reverse order of removal, noting the following.
• Seat belt anchor bolts should have an unified fine thread (7/

16-20 UNF). Under no circumstances should any different
sized or metric screw threads be used.

• Be sure to tighten bolts and screw in order (“A” – “D”) as
shown.

• Tighten bolts and screw to specified torque referring to
“Front Seat Belt Components” in this section.

• Confirm that seat belt is not twisted when installing seat belt.

WARNING:
• Never attempt to disassemble or repair the seat belt

pretensioner (retractor assembly). If any abnormality is
found, be sure to replace it with new one as an assem-
bly.

• Be sure to read “Service Precautions” in Section 10B,
before starting to work and observe every precaution
during work. Neglecting them may result in personal
injury or unactivation of the seat belt pretensioner
when necessary.
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• Connect Yellow connector (1) to seat belt pretensioner
securely.

a) Connect connector
b) Lock connector with lock pin (2)
• Enable air bag system. Refer to “Enabling air bag system” in

Section 10B.
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Front Seat Belt Inspection

Seat belts and attaching parts can affect the vital components
and systems of a vehicle.
Therefore, they should be inspected carefully and replaced with
genuine parts only.

• Seat belt
Its webbing or strap should be free from damage.

• Retractor assembly
It should lock webbing when pulled quickly.
The front seat belt retractor assembly (1) should pass the
above inspection and should lock webbing even when tilted
(approx. 15°) toward the fore and aft or right and left direc-
tions.
Check retractor assembly (1) with seat belt pretensioner
appearance visually for following symptoms and if any one of
them is applicable, replace it with a new one as an assem-
bly.

• Pretensioner has activated.
• There is a crack in seat belt pretensioner (retractor assem-

bly).
• Wire harness or connector is damaged.
• Seat belt pretensioner (retractor assembly) is damaged or a

strong impact (e.g., dropping) was applied to it.
• Anchor bolt

Anchor bolts should be torqued to specification.
• Belt latch

It should be secure when latched.

WARNING:
Never measure resistance of pretensioner or disassem-
ble it. Otherwise, personal injury may result.

CAUTION:
If seat belt pretensioner (retractor assembly) was
dropped, it should be replaced.
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Rear Seat Belt Components

1. Upper anchor 5. Buckle for rear seat belt  a. Retractor side rear seat belt mounting bolt
: Tightening order: a → b → c

2. Lower anchor 6. Rear center seat belt with ELR  b. Upper anchor side rear seat belt mounting bolt
: Tightening order: a → b → c

3. Retractor assembly 7. Buckle for rear center seat belt  c. Lower anchor side rear seat belt mounting bolt
: Tightening order: a → b → c

4. Rear seat belt with A-ELR 8. Connector for rear center seat belt Tightening torque

50 N·m (5.0 kg-m)

50 N·m (5.0 kg-m)

1

4 3

2 5

6

50 N·m (5.0 kg-m)

50 N·m (5.0 kg-m)

50 N·m (5.0 kg-m)

5

8

50 N·m (5.0 kg-m)

7

c a

b
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Rear Seat Belt Removal and Installation
REMOVAL

1) Remove rear seat cushion, if necessary.
2) Remove rear seat belt(s) as referring to “Rear Seat Belt Components” in this section.

INSTALLATION
Reverse removal procedure to install rear seat belt(s) noting the following constructions.

• Seat belt anchor bolts should have an unified fine thread (7/16-20 UNF). Under no circumstances should
any different sized or metric screw threads be used.

• Be sure to tighten rear seat belt mounting bolts in order (“a” – “c”) referring to “Rear Seat Belt Components”
in this section.

• Tighten rear seat belt mounting bolts to specified torque referring to “Rear Seat Belt Components” in this
section.

Rear Seat Belt Inspection
• Check the rear seat belt in the same way as “Front Seat Belt Inspection” in this section.
• As to seat belts with A-ELR, check them as follows in addition to above check.

– With vehicle at stop, pull seat belt all the way out, let it retract a little and try to pull it. It should not be
pulled out, that is, it should be locked where retracted.

– Let seat belt retract to its original state. Next, pull it half way out, let it retract a little and try to pull it again.
It should be pulled out smoothly, that is it should not be locked at this time.

Tightening Torque Specification

WARNING:
Be sure to read “Service Precautions” in Section 10B before starting to work and observe every pre-
caution during work.

Fastening part
Tightening torque

N•m kg-m lb-ft
Upper and lower anchor bolt 50 5.0 36.0
Retractor assembly bolt 50 5.0 36.0
Retractor assembly screw 5.5 0.55 4.0
Buckle bolt 50 5.0 36.0
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WARNING:
• Service on or around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in this section before performing service on or around the air bag system compo-
nents or wiring. Failure to follow WARNINGS could result in unintended activation of the system or
could render the system inoperative. Either of these two conditions may result in severe injury.

• The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:
When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
conditions are not followed, parts or system damage could result.
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General Description
With the air bag system which includes front air bags and side air
bags for both the driver’s and passenger’s sides as well as the
seat belt pretensioners, the sag of the seat belt is taken up (for
seat belt with pretensioner), the driver air bag (inflator) module is
deployed from the center of the steering column and the passen-
ger air bag (inflator) module from the top of the instrument panel
in front of the front passenger seat in occurrence of a front colli-
sion with an impact larger than a certain set value to supplement
protection offered by the driver and front passenger seat belts.
Side air bag (inflator) module is deployed from the side of the seat
back in occurrence of a sideward collision with an impact larger
than a certain set value.

The air bag system is designed to activate only in severe frontal
and sideward collisions. It is not designed to activate in rear
impacts, rollovers, or minor frontal and sideward collisions, since
it would offer no protection in those types of accidents.

Air Bag System Input/Output Table

1. Driver side air bag

2. Passenger side air bag

3. Side air bag

4. Seat belt pretensioner

1

2

4

4

3

3

INPUT

Sensor in SDM

Right side air bag Left side air bag

Right side sensor

Left side sensor

OUTPUT

S
ig

na
l f

ro
m

 s
en

so
r

Driver air bag, Passenger 
air bag, Seat belt with 
pretensioner (LH) and 
Seat belt with 
pretensioner (RH)



AIR BAG SYSTEM 10B-5
System Components and Wiring Location View

[A]: LH steering vehicle show 5. Driver air bag (inflator) module 10. Side air bag (inflator) module (if equipped)

1. Air bag harness in floor harness 6. Passenger air bag (inflator) module 11. Side Sensor (if equipped)

2. Air bag harness in instrument panel harness 7. SDM 12. Air bag fuse in circuit fuse box

3. DLC 8. Seat belt pretensioner (retractor assembly)

4. Contact coil assembly 9. Ground for air bag system



10B-6 AIR BAG SYSTEM
System Wiring Diagram

TERMINAL ARRANGEMENT OF SDM CONNECTOR (VIEWED FROM HARNESS SIDE)

[A]: Shorting bar 6. To ECM and ABS control module (if equipped) 13. Driver seat belt pretensioner

[B]: Connector 7. To data link connector (DLC) 14. Passenger seat belt pretensioner

1. From main fuse 8. Ground for air bag system 15. Side air bag (inflator) module 
at driver side (if equipped)

2. Ignition switch 9.  SDM 16. Side air bag (inflator) module 
at passenger side (if equipped)

3. “METER” fuse 10. Contact coil assembly 17. Side sensor at driver side (if equipped)

4. “AIR BAG” warning lamp in combination meter 11. Driver air bag (inflator) module 18. Side sensor at passenger side (if equipped)

5. “AIR BAG” fuse 12. Passenger air bag (inflator) module 19. Ground on body

1. CONNECTOR “L21” (SDM CONNECTOR)

[A]

[B] “L21”      “L83”, “G75”, “G20”, “G21” and “G46”

1
2

3

4

BLK/YEL

BLK/YEL

BLU/ORN

YEL/RED

YEL/RED

GRN/RED

GRN

BLU/RED

YEL/RED

GRN/ORN

GRN/YEL

RED

BLK

RED

8

+30V

+12V

+5V
BLUBLU

5

7

6

17

“G75” “L63” “L22”

“L34”

“L35”

L21-30

L21-32

L21-28

L21-24

L21-23

L21-27

L21-26

L21-33

L21-34

IG

SDL

GRN/WHT

GRN/BLK

L21-17

L21-6

SD+

SD-

18

LT GRN/BLK

LT GRN

BLK

L21-16

L21-5

LA

L21-31 GRN

DP-

DP+

P-

P+

D-

D+

“L28”

“G58”

“L21”

13

BLU/ORN

BLU/YEL

“L23”

L21-36

L21-35PP-

PP+

14

12

WHT/RED

WHT/GRN

L21-19

L21-18DS-

DS+

“L25”

15

RED/BLK

RED/YEL

L21-20

L21-21PS-

PS+

“L26”

16

1110

9

“L21”

“G22”

19

SP+

SP-

+12V

+12V

+12V

+12V

+12V

“G22”
“G51”“L27”

16

5

1

17

6

18 19 20 21 23 24 26 27 28 30 31 32 33 34 35 36



AIR BAG SYSTEM 10B-7
CONNECTOR “L21” (SDM connector)

Diagnosis

Diagnostic Trouble Code (DTC)
The “Air Bag Diagnostic System Check” must always be the starting point of any air bag system diagnosis. The
“Air Bag Diagnostic System Check” checks for proper “AIR BAG” warning lamp operation and checks for air bag
diagnostic trouble codes (DTCs) using Suzuki Scan Tool.

TERMINAL CIRCUIT TERMINAL CIRCUIT
L21-1 – L21-20 Side air bag (inflator)

module (passenger side)
(if equipped)

High
L21-2 – L21-21 Low

L21-3 – L21-22 –
L21-4 – L21-23 Passenger air bag

(inflator) module
Low

L21-5 Side sensor (passenger side) Low L21-24 High
L21-6 Side sensor (driver side) Low L21-25 –
L21-7 – L21-26 Driver air bag (inflator)

module
Low

L21-8 – L21-27 High
L21-9 – L21-28 Data link connector (DLC)
L21-10 – L21-29 –
L21-11 – L21-30 “AIR BAG” warning lamp
L21-12 – L21-31 Ground
L21-13 – L21-32 Ignition switch (power source)
L21-14 – L21-33

Driver pretensioner
High

L21-15 – L21-34 Low
L21-16 Side sensor (passenger side)

(if equipped)
High L21-35

Passenger pretensioner

Low

L21-17 Side sensor (driver side)
(if equipped)

High L21-36 High

L21-18 Side air bag (inflator)
module (driver side)
 (if equipped)

Low
L21-19 High

WARNING:
To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.



10B-8 AIR BAG SYSTEM
Use of Special Tool

You should be familiar with the tools listed in this section under the heading “Special Tool”. You should be able
to measure voltage and resistance. You should be familiar with proper use of a scan tool such as Air Bag Driver/
Passenger Load Tool, Connector Test Adapter Kit and the Digital Multimeter.

Special tool
(A): 09932-76010 (Connector Test Adapter Kit)

This must be used whenever a diagnostic procedure requests
checking or probing a terminal.
Using the appropriate adapter in the special tool will ensure that
no damage to the terminal will occur from the multimeter probe,
such as spreading or bending.

An SDM short bar release tool is included in the connector test
adapter kit.

Inserting it into the SDM connector will release the shorting bar.

The adapter will also give an idea of whether contact tension is
sufficient, helping to find an open or intermittent open due to poor
terminal contact.

WARNING:
To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.
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Special tool 
(B): 09932-75010 (Air Bag Driver/Passenger Load Tool)

This tool is used only when called for in this section. It is used as
a diagnostic aid and safety device to prevent inadvertent air bag
(inflator) module deployment.
The load tool has three connectors attached to its case which are
electrically functional and serve as resistive load substitutions.
No more than two connectors are used at any time.

One of connectors (“STEERING WHEEL”) is used to substitute
the load of followings.

• Driver air bag (inflator) module when it is connected at the
top of the column to the contact coil assembly.

• Passenger air bag (inflator) module when it is connected to
the air bag harness connector in floor harness for passenger
air bag (inflator) module.

• Side air bag (inflator) module (driver and passenger side)
when it is connected to the floor harness connector for side
air bag (inflator) module.

• Each of driver and passenger seat belt pretensioners when it
is connected to floor harness connector for driver and pas-
senger seat belt pretensioners.

Another connector (“BASE OF COLUMN”) is used to substitute
the load of the driver air bag (inflator) module and the contact coil
assembly when it is connected at the base of the column to the air
bag wire harness in floor harness.
The third connector (“PASSENGER INFLATOR”) is not used.

By substituting the resistance of the load tool when called for, a
determination can be made as to whether an inflator circuit com-
ponent is causing system malfunction and which component is
causing the malfunction.
The load tool should be used only when specifically called for in
the diagnostic procedures.

1. Connector for contact coil and driver air bag (inflator) module 
(Located near the base of the steering column)

2. Connector for driver and passenger air bag (inflator) module, side air bag 
(inflator) module (driver and passenger side) and driver and passenger 
seat belt pretensioners

3. Not used
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Intermittents and Poor Connections
Most intermittents are caused by faulty electrical connections or
wiring. When a check for proper connection is requested in a
diagnostic flow table, perform careful check of suspect circuits for:

• Check connector for loose connection.
• Poor mating of connector halves, or terminals not fully

seated in the connector body (backed out).
• Dirt or corrosion on the terminals. The terminals must be

clean and free of any foreign material which could impede
proper terminal contact.
However, cleaning the terminal with a sand paper or the like
is prohibited.

• Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal ori-
entation with the component or mating connector.

• Improperly formed or damaged terminals. 
Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal included in the connector test adapter kit
(special tool).
If contact tension is not enough, reform it to increase contact
tension or replace.

Special tool 
(A): 09932-76010 (Connector Test Adapter Kit)

• Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, change the wire harness assembly or
component parts with new ones.

• Wire insulation which is rubbed through, causing an intermit-
tent short as the bare area touches other wiring or parts of
the vehicle.

• Wire broken inside the insulation. This condition could cause
a continuity check to show a good circuit, but if only 1 or 2
strands of a multi-strand-type wire are intact, resistance
could be far too high.

If any abnormality is found, repair or replace as a wire harness
assembly.
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Air Bag Diagnostic System Check

The diagnostic procedures used in this section are designed to find and repair air bag system malfunctions.
To get the best results, it is important to use the diagnostic flow tables and follow the sequence listed below.

1) Perform the “Air Bag Diagnostic System Check Flow Table”.
(The “Air Bag Diagnostic System Check Flow Table” must be the starting point of any air bag system diagno-
sis.
The “Air Bag Diagnostic System Check Flow Table” checks for proper “AIR BAG” warning lamp operation
through “AIR BAG” warning lamp and whether air bag diagnostic trouble codes exist.)

2) Refer to the proper diagnostic table as directed by the “Air Bag Diagnostic System Check Flow Table”.
(The “Air Bag Diagnostic System Check Flow Table” will lead you to the correct table to diagnose any air
bag system malfunctions. Bypassing these procedures may result in extended diagnostic time, incorrect
diagnosis and incorrect parts replacement.)

3) Repeat the “Air Bag Diagnostic System Check Flow Table” after any repair or diagnostic procedures have
been performed.
(Performing the “Air Bag Diagnostic System Check Flow Table” after all repair or diagnostic procedures will
ensure that the repair has been made correctly and that no other malfunctions exist.)

FLOW TABLE TEST DESCRIPTION
STEP 1: Check that “AIR BAG” warning lamp lights.
STEP 2: Check that “AIR BAG” warning lamp lights.
STEP 3: Check that “AIR BAG” warning lamp flashes 6 times after ignition switch is turned ON.
STEP 4: Check that history codes are in SDM memory.
STEP 5: Check that current code is in SDM memory.

WARNING:
To avoid deployment when troubleshooting the air bag system, do not use electrical test equipment
such as a battery powered or AC powered voltmeter, ohmmeter, etc., or any type of electrical equip-
ment other than that specified in this manual. Do not use a non-powered probe type tester.
Instructions in this manual must be followed carefully, otherwise personal injury may result.

CAUTION:
The order in which diagnostic trouble codes are diagnosed is very important. Failure to diagnose the
diagnostic trouble codes in the order specified may result in extended diagnostic time, incorrect diag-
nosis and incorrect parts replacement.



10B-12 AIR BAG SYSTEM
Air Bag Diagnostic System Check Flow Table

Step Action Yes No
1 1) Make sure that battery voltage is 

about 11 V or higher.
2) Note “AIR BAG” warning lamp as 

ignition switch is tuned ON.
Does “AIR BAG” warning lamp come 
ON when ignition switch is tuned 
ON?

Go to step 2. Proceed to “Table A – “AIR BAG” 
Warning Lamp Comes ON Steady 
Table B – “AIR BAG” Warning Lamp 
Does Not Come ON Table C – “AIR 
BAG” Warning Lamp Flashes” in this 
section.

2 Does “AIR BAG” warning lamp come 
ON steady?

Proceed to “Table A – 
“AIR BAG” Warning Lamp 
Comes ON Steady Table 
B – “AIR BAG” Warning 
Lamp Does Not Come ON 
Table C – “AIR BAG” 
Warning Lamp Flashes” 
in this section.

Go to step 3.

3 Does “AIR BAG” warning lamp turn 
OFF, after flashing 6 times?

“AIR BAG” warning lamp 
circuit is good condition.
Go to step 4.

“AIR BAG” warning lamp circuit is 
good condition.
Go to step 5.

4 1) Check DTC using Suzuki Scan 
Tool. Refer to “DTC Check” in 
this section.

Is “NO CODES” displayed on Suzuki 
Scan Tool?

Air bag system is in good 
condition.

An intermittent trouble has occurred 
at some place. 
Check the connector harness, etc. 
related to the sensed DTC. 
Refer to “Intermittents and Poor Con-
nections” in this section.
Then clear DTC (Refer to “DTC 
Clearance” in this section.) and 
repeat this table.

5 1) Check DTC using Suzuki Scan 
Tool. Refer to “DTC Check” in 
this section.

Is “NO CODES” displayed on Suzuki 
Scan Tool?

Substitute a known-good 
SDM and recheck.

Check and repair according to Flow 
Table corresponding to that DTC.
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DTC Check

1) Turn ignition switch to OFF position.
2) After setting cartridge to Suzuki Scan Tool, connect it to data

link connector (DLC) located on underside of instrument
panel at driver’s seat side.

Special tool
(A): Suzuki Scan Tooll

3) Turn ignition switch to ON position.
4) Read DTC according to instructions displayed on Suzuki

Scan Tool and print it or write it down. Refer to Suzuki Scan
Tool operator’s manual for further details.
If communication between scan tool and SDM is impossible,
proceed to “Diagnostic Flow Table D” (Serial data check cir-
cuit).

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect Suzuki Scan Tool from data link connec-
tor (DLC).

DTC Clearance

1) Turn ignition switch to OFF position.
2) Connect Suzuki Scan Tool to data link connector (DLC) in

the same manner as when making this connection for DTC
check.

Special tool
(A): Suzuki Scan Tool

3) Turn ignition switch to ON position.
4) Erase DTC according to instructions displayed on Suzuki

Scan Tool.
Refer to Suzuki Scan Tool operator’s manual for further
details.

5) After completing the check, turn ignition switch to OFF posi-
tion and disconnect Suzuki Scan Tool from DLC.

6) Perform “DTC Check” and confirm that normal DTC (NO
CODES) is displayed and not malfunction DTC.

1. Data link connector (DLC)

1

(A)

NOTE:
If DTC B1051, B1058, B1071 is stored in SDM, it is not
possible to clear all DTC.

1. Data link connector (DLC)

1

(A)
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DTC Table

DTC Diagnosis
– Normal –

B1015

Passenger air bag circuit

Resistance high

Diagnose trouble 
according to diagnostic 
flow table corresponding 
to each code No.

B1016 Resistance low
B1018 Short to ground
B1019 Short to power circuit
B1021

Driver air bag circuit

Resistance high
B1022 Resistance low
B1024 Short to ground
B1025 Short to power circuit
B1031

Power source voltage
Too high

B1032 Too low
B1041

Driver pretensioner circuit

Resistance high
B1042 Resistance low
B1043 Short to ground
B1044 Short to power circuit
B1045

Passenger pretensioner circuit

Resistance high
B1046 Resistance low
B1047 Short to ground
B1048 Short to power circuit
B1051

SDM

Frontal crash detected
B1056 Sideward crash (driver side) detected

B1057
Sideward crash (passenger side) 
detected

B1058
Frontal crash detected (pretensioner 
activation command outputted)

B1061 “AIR BAG” warning lamp circuit Circuit failure
B1063 Side sensor circuit (driver side) Short to ground
B1064 Short to power circuit or open
B1065 Side sensor circuit (passenger 

side)
Short to ground

B1066 Short to power circuit or open
B1071 SDM Internal fault
B1072 Side sensor (driver side) Internal fault
B1073 Side sensor circuit (driver side) Correspondence abnormality
B1074 Side sensor (passenger side) Internal fault

B1075
Side sensor circuit (passenger 
side)

Correspondence abnormality

B1076 Side sensor (driver side) Wrong ID
B1077 Side sensor (passenger side) Wrong ID
B1081

Side air bag circuit (driver side)

Resistance high
B1082 Resistance low
B1083 Short to ground
B1084 Short to power circuit
B1085

Side air bag circuit (passenger 
side)

Resistance high
B1086 Resistance low
B1087 Short to ground
B1088 Short to power circuit
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Scan Tool Data
As the data values given below are standard values estimated on basis of obtained from the normally operating
vehicle by using a scan tool, use them as reference value.

Scan Tool Data Definition
Back Up Volt (V): This parameter indicates the capacity of the backup condenser installed to maintain the igni-
tion current (as much as possible) even when the power supply to SDM that ignites the inflator is shut off.
Battery Voltage (V): Battery voltage is an analog input signal read by the SDM.
System ID (4 ch/6 ch): This parameter indicates the number of initiator circuits.
Driv Air Bag Ini Res (OHMS (Ω)): This parameter indicates the resistance of the driver’s air bag initiator circuit.
Pass Air Bag Ini Res (OHMS (Ω)): This parameter indicates the resistance of the passenger’s air bag initiator
circuit.
Driv Preten Ini Res (OHMS (Ω)): This parameter indicates the resistance of the driver’s seat belt pretensioner
initiator circuit.
Pass Preten Ini Res (OHMS (Ω)): This parameter indicates the resistance of the passenger’s seat belt preten-
sioner initiator circuit.
Driv Sidebag Ini Res (OHMS (Ω)): This parameter indicates the resistance of the driver’s side air bag initiator
circuit.
Pass Sidebag Ini Res (OHMS (Ω)): This parameter indicates the resistance of the passenger’s side air bag initi-
ator circuit.

NOTE:
When checking the data with the engine running at idle or racing, be sure to shift M/T gear to the neu-
tral gear position and A/T gear to the “Park” position and pull the parking brake fully. Also, if nothing
or “no load” is indicated, turn OFF A/C, all electric loads and all the other necessary switches.

Scan Tool Data Normal Condition/Reference Value
Back Up Volt 27.0 – 33.0 V
Battery Voltage 10.6 – 16.5 V
System ID 4 ch or 6 ch
Driv Air Bag Ini Res 2.5 – 3.4 OHMS
Pass Air Bag Ini Res 1.9 – 2.5 OHMS
Driv Preten Ini Res 1.8 – 2.5 OHMS
Pass Preten Ini Res 1.8 – 2.5 OHMS
Driv Sidebag Ini Res 1.7 – 2.3 OHMS
Pass Sidebag Ini Res 1.7 – 2.3 OHMS
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Table A – “AIR BAG” Warning Lamp Comes ON Steady
Table B – “AIR BAG” Warning Lamp Does Not Come ON
Table C – “AIR BAG” Warning Lamp Flashes
WIRING DIAGRAM

1. From main fuse 5. “AIR BAG” fuse 9. Ground for air bag system

2. Ignition switch 6. SDM 10. Ground on body

3. “METER” fuse 7. To DLC

4. “AIR BAG” warning lamp in combination meter 8. To ECM and ABS control module (if equipped)

1
2

3

4

BLK/YEL

BLK/YEL

BLU/ORN YEL/RED YEL/RED

RED RED

BLUBLU

5

7

8

“L21”

L21-32

L21-28

IG

SDL

6

“G75”
“G22” “L63”

9

+30V+5V

L21-30

BLKBLK

LA

L21-31 GRN

10

“G22”

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.
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TABLE TEST DESCRIPTION
Table A: “AIR BAG” Warning Lamp Come ON Steady
STEP 1: Check for “AIR BAG” fuse blown.
STEP 2: Check for loose connection between floor wire harness and instrument panel wire harness. 
STEP 3: Check for loose connection between SDM connector and SDM. 
STEP 4: Check for power supply circuit.
STEP 5: Check for short circuit between “AIR BAG” warning lamp circuit and ground.

Table B: “AIR BAG” Warning Lamp Does Not Come ON
STEP 1: Check for combination meter power supply circuit.
STEP 2: Check for “AIR BAG” warning lamp blown. 
STEP 3: Check for open circuit in “AIR BAG” warning lamp circuit.
STEP 4: Check for short circuit between “AIR BAG” warning lamp circuit and power supply circuit.

Table C: “AIR BAG” Warning Lamp Flashes
Check for short circuit between diagnosis switch circuit and ground.

DIAGNOSTIC FLOW TABLE
Table A: “AIR BAG” Warning Lamp Come ON Steady

Step Action Yes No
1 1) Ignition switch turn to OFF position.

2) Remove and inspect “AIR BAG” fuse.
Is fuse good?

Go to step 2. Clear up short circuit 
between “RED” wire and 
ground.
After clearing up, replace 
“AIR BAG” fuse.

2 1) Check for loose connection between “G75” 
and “L63” connectors.

Is connection good?

Go to step 3. Clear up loose connection 
between “G75” and “L63” 
connectors.

3 1) Check for loose connection between SDM 
connector “L21” and SDM.

Is connection good?

Go to step 4. Clear up loose connection 
between SDM connector 
“L21” and SDM.

4 1) Disconnect SDM connector “L21”.
2) Turn ignition switch to ON position.
3) Measure voltage between “L21-32” terminal 

and body ground.
Is it 10 – 14V?

Go to step 5. Check and clear up the 
following possible cause.
• Open circuit in “RED” 

or “BLK/YEL” wire.
• Short circuit between 

“BLK/YEL” and ground.
5 1) Disconnect “G22” connector from combina-

tion meter referring to “Combination meter” 
in Section 8.

2) Release shorting bar of “L21-30” terminal 
inserting release tool (A).

3) Measure resistance between “L21-30” ter-
minal and body ground.

Is resistance infinity?

Substitute a known-good 
SDM and recheck.

Clear up short circuit 
between “YEL/RED” wire 
and ground.
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Special tool
(A): 09932-76010

Table B: “AIR BAG” Warning Lamp Does Not Come ON

[A]: Fig. for Step 4

[B]: Fig. for Step 5

1. SDM connector “L21”

(A)

(A)

“L21-32” “L21-30”

[A] [B]

(A)

1 1

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) Set parking brake.

2) Turn ignition switch to ON position.
Does brake system warning light (“BRAKE”) 
come ON?

Go to Step 2. Check and clear up the 
following possible cause.
• Open Circuit in “BLK/

RED” or “BLK/YEL” 
wire.

• Short circuit between 
“BLK/RED” or “BLK/
YEL” and ground.

• “METER” fuse blown.
2 1) Turn ignition switch to OFF position.

2) Disconnect SDM connector “L21”.
3) Turn ignition switch to ON position.
Does “AIR BAG” warning lamp come ON?

Substitute a known-good 
SDM and recheck.

Go to Step 3.

3 1) Turn ignition switch to OFF position.
2) Remove combination meter referring to 

“Combination Meter” in Section 8.
3) Release shorting bar of “L21-30” terminal 

inserting release tool (A).
4) Check continuity between “G22-2” and 

“L21-30” terminals.
Is there any continuity?

Replace combination 
meter.

Go to Step 4.

4 1) Check for loose connection between “G75” 
and “L63” connector.

Is connection good?

Clear up open circuit in 
“YEL/RED” wire.

Clear up loose connection 
between “G75” and “L63” 
connectors.
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Special tool
(A): 09932-76010

Table C: “AIR BAG” Warning Lamp Flashes

Special tool
(A): 09932-76010

(A)

(A)

“L21-30”

2“G22-2”[A]
1

[A]: Fig. for Step 3

1. SDM connector “L21”

2. “G22” connector (22-pin) for combination meter

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect SDM 

connector “L21”.
2) Check “L21-8” terminal of SDM.

Is it shorted to ground terminal or harness.

Clean up terminal. Substitute a known-good 
SDM and recheck.

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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Table D – SDM Cannot Communicate Through the Serial Data Circuit
WIRING DIAGRAM

TABLE TEST DESCRIPTION
STEP 1: An improper connection to the data link connector (DLC) will prevent communications from being
established.
STEP 2: This test checks whether it is possible to communicate with other control module.
STEP 3: This test checks for an open in “Serial data” circuit.

DIAGNOSTIC FLOW TABLE

1. From main fuse 5. “AIR BAG” fuse 9. Ground for air bag system

2. Ignition switch 6. SDM 10. Ground on body

3. “METER” fuse 7. DLC 11. Ground on Engine block

4. “AIR BAG” warning lamp in combination meter 8. To ECM, and ABS control module (if equipped) 12. Immobilizer control module (if equipped)

1

12

1

2

3

4

BLK/YEL

BLK/YEL

YEL

BLU/ORN

BLK

BLK/ORN

YEL/RED YEL/RED

RED

WHT/RED

RED

BLUBLU

BLU

5

8

“L21”

L21-30

L21-32

L21-28

IG

SDL

LA

6

“G75” “L63”

7 10

11

9

+30V+5V

BLKBLK L21-31 GRN
10

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.

Step Action Yes No
1 1) Make sure that Suzuki Scan Tool is free from malfunc-

tion and correct PC card.
2) Ignition switch OFF.
3) Check proper connection of Suzuki Scan Tool to DLC.
Is connection in good condition?

Go to step 2. Properly connect Suzuki 
Scan Tool to DLC.



AIR BAG SYSTEM 10B-21
Special tool
(A): 09932-76010

2 1) Check if communication is possible by trying communi-
cation with other control module (ECM or ABS control 
module (if equipped)).

Is it possible to communicate with other control module?

Go to step 3. Repair open in common 
section of serial data circuit 
(“BLU” wire circuit) used by 
all controllers or short to 
ground or power circuit 
which has occurred some-
where in serial data circuit 
(“BLU” wire circuit).

3 1) With ignition switch OFF, disconnect SDM connector 
“L21” and “L63” connector.

2) Check proper connection at “L63-1” (“BLU” wire) termi-
nal for DLC.

3) If OK, then check resistance between “L63-1” (“BLU” 
wire) terminal and “L21-28” terminal of SDM connector 
“L21”.

Is resistance 0 – 1 Ω?

Substitute a 
known-good 
SDM and 
recheck.

Repair high resistance or 
open in “BLU” wire circuit 
(between “L83” connector 
and SDM).

Step Action Yes No

[A]: Fig. for STEP 1

[B]: Fig. for STEP 3

1. DLC

2. Scan tool

3. Floor harness side connector

(A) (A)

“L63-1”

3

“L21-28”

[B][A]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-22 AIR BAG SYSTEM
DTC B1015 – Passenger Air Bag Initiator Circuit Resistance High
DTC B1016 – Passenger Air Bag Initiator Circuit Resistance Low
DTC B1018 – Passenger Air Bag Initiator Circuit Short to Ground
DTC B1019 – Passenger Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

DTC WILL BE SET WHEN
DTC B1015:
The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is above a specified value for specified time.
DTC B1016:
The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is below a specified value for specified time.
DTC B1018:
The voltage measured at passenger air bag initiator circuit is below a specified value for specified time.
DTC B1019:
The voltage measured at passenger air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION
DTC B1015, B1016, B1018 or B1019:
STEP 1: Check whether malfunction is in passenger air bag (inflator) module.
STEP 2: Check passenger air bag (inflator) module initiator circuit in air bag harness.
STEP 3: Check passenger air bag (inflator) module initiator circuit in air bag harness. (for DTC B1019 only)

DIAGNOSTIC FLOW TABLE

[A]: Shorting bar 2. Ignition switch 4. SDM 6. Ground for air bag system

1. From main fuse 3. “AIR BAG” fuse 5. Passenger air bag (inflator) module

1
2

REDBLK/YEL RED

3

6

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

BLU/RED

YEL/RED

L21-24

L21-23P-

P+

“L28”

“L21”

5

[A]

+12V

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adaptor from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



AIR BAG SYSTEM 10B-23
DTC B1015:

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector “L28” behind the 
glove box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C) to pas-
senger air bag (inflator) module connector “L28” dis-
connected at the step 1).

With ignition switch ON, is DTC B1015 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “Passenger Air 
Bag (Inflator) Module 
Inspection” in this sec-
tion).

2 1) With ignition switch OFF, disconnect SDM connector 
“L21”.

2) Check proper connection to SDM at terminals “L21-
24” and “L21-23”.

3) If OK, then measure resistance between “L21-24” and 
“L21-23” terminals with connected Special Tool (B).

Is resistance 2.5 Ω or less?

Substitute a 
known-good SDM 
and recheck.

Repair high resistance 
or open in “BLU/RED” 
or “YEL/RED” wire cir-
cuit.

[A]

(A)

(A)

“L21-23” “L21-24”

[B]

(B)

(C)

STEERING WHEEL

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-24 AIR BAG SYSTEM
DTC B1016:

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340 

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector “L28” behind the glove 
box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C) to pas-
senger air bag (inflator) module connector discon-
nected at the step 1).

With ignition switch ON, is DTC B1016 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “Passenger Air 
Bag (Inflator) Module 
Inspection” in this sec-
tion).

2 1) With ignition switch OFF, disconnect SDM connector 
“L21”.

2) Check proper connection to SDM at terminals “L21-
24” and “L21-23”.

3) If OK, then measure resistance between “L21-24” and 
“L21-23” terminals with connected Special Tool (B).

Is resistance 1.9 Ω or more?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “BLU/
RED” wire circuit to “YEL/
RED” wire circuit or from 
“BLU/RED” or “YEL/RED” 
wire circuit to other wire 
circuit.

[A]

(A)

(A)

“L21-23” “L21-24”

[B]

(B)

(C)

STEERING WHEEL

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-25
DTC B1018:

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air 

bag (inflator) module connector “L28” behind the 
glove box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C) to pas-
senger air bag (inflator) module connector “L28” dis-
connected at the step 1).

With ignition switch ON, is DTC B1018 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “Passenger Air 
Bag (Inflator) Module 
Inspection” in this sec-
tion).

2 1) With ignition switch OFF, disconnect Special Tool (B), 
(C) and SDM connector “L21”.

2) Measure resistance between “L21-24” terminal and 
body ground.

Is resistance infinity?

Go to step 3. Repair short from “BLU/
RED” wire circuit to 
ground.

3 1) Measure resistance between “L21-23” terminal and 
body ground.

Is resistance infinity?

Substitute a 
known-good 
SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to 
ground.

[A]
(A)

“L21-23” “L21-24”

[B]

(A)

(B)

(C)

STEERING WHEEL

[A]: Fig. for STEP 1, 2 and 3

[B]: Fig. for STEP 2 and 3

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-26 AIR BAG SYSTEM
DTC B1019:

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340

Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger 

air bag (inflator) module connector “L28” behind 
the glove box.

2) Check proper connection to passenger air bag 
(inflator) module at terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C) to 
passenger air bag (inflator) module connector 
“L28” disconnected at the step 1).

With ignition switch ON, is DTC B1019 current?

Go to step 2. Ignition switch OFF.
Replace passenger air 
bag (inflator) module 
(Refer to “Passenger Air 
Bag (Inflator) Module 
Inspection” in this sec-
tion).

2 1) With ignition switch OFF, disconnect Special Tool 
(B), (C) and SDM connector “L21”.

2) Measure voltage from “L21-24” terminal to body 
ground.

With ignition switch ON, is voltage 0 – 1 V?

Go to step 3. Repair short from “BLU/
RED” wire circuit to power 
circuit.

3 1) Measure voltage from “L21-23” terminal to body 
ground.

With ignition switch ON, is voltage 0 – 1 V?

Substitute a known-
good SDM and 
recheck.

Repair short from “YEL/
RED” wire circuit to power 
circuit.

[A]
(A)

“L21-23” “L21-24”

[B]

(A)

(B)

(C)

STEERING WHEEL

[A]: Fig. for STEP 1, 2 and 3

[B]: Fig. for STEP 2 and 3

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-27
DTC B1021 – Driver Air Bag Initiator Circuit Resistance High
DTC B1022 – Driver Air Bag Initiator Circuit Resistance Low
DTC B1024 – Driver Air Bag Initiator Circuit Short to Ground
DTC B1025 – Driver Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

DTC WILL BE SET WHEN
DTC B1021: 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is above a specified value for specified time.
DTC B1022: 
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is below a specified value for specified time.
DTC B1024: 
The voltage measured at driver air bag initiator circuit is below a specified value for specified time.
DTC B1025: 
The voltage measured at driver air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION
DTC B1021, B1022, B1024 or B1025: 
STEP 1: Check whether malfunction is in contact coil and driver air bag (inflator) module or the others.
STEP 2: Check driver air bag (inflator) module initiator circuit.
STEP 3: Check whether malfunction is in contact coil or driver air bag (inflator) module.

[A]: Shorting bar 3. “AIR BAG” fuse 6. Driver air bag (inflator) module

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Contact coil assembly

1
2

REDBLK/YEL RED

3

7

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

GRN/RED

GRN

L21-27

L21-26P-

P+

“G51”“L71”“L27”

“L21”

6

[A]

+12V 5
GRN/RED

GRN

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow table.
• When measurement of resistance or voltage is required in this table, use a tester along with a correct termi-

nal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in this sec-

tion.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace the wire 

harness, connector and terminal as an assembly.



10B-28 AIR BAG SYSTEM
DIAGNOSTIC FLOW TABLE
DTC B1021: 

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil con-

nector “G51” behind steering wheel.
2) Check proper connection to contact coil at terminals 

in “G51” connector.
3) If OK, then connect Special Tool (B) and (C) to con-

tact coil connector “G51” disconnected at step 1).
With ignition switch ON, is DTC B1021 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM connector 
“L21”.

2) Check proper connection to SDM at terminals “L21-
27” and “L21-26”.

3) If OK, then measure resistance between “L21-27” and 
“L21-26” terminals with Special Tool (B) connected.

Is resistance 3.4 Ω or less?

Substitute a known-
good SDM and 
recheck.

Repair high resis-
tance or open in 
“GRN/RED” or “GRN” 
wire circuit.

3 1) With ignition switch OFF, disconnect Special Tool (B) 
and (C) then reconnect contact coil connector “L71”.

2) Remove driver air bag (inflator) module from steering 
wheel (Refer to “Driver Air Bag (Inflator) Module 
Removal and Installation” in Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in driver air bag (inflator) module 
connector.

4) If OK, then connect Special Tool (B) and (C) to driver 
air bag (inflator) module connector.

With ignition switch ON, is DTC B1021 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
“Contact Coil Cable 
Assembly Removal 
and Installation” in 
Section 3C).

Ignition switch OFF.
Replace driver air 
bag (inflator) module 
(Refer to “Driver Air 
Bag (Inflator) Module 
Removal and Installa-
tion” in Section 3C).

[A]: Fig. for STEP 1 and 2 [B]: Fig. for STEP 2 [C]: Fig. for STEP 3

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-29
DTC B1022: 

Step Action Yes No
1 1) With ignition switch OFF, disconnect con-

tact coil connector “L71” located near the 
base of the steering column.

2) Check proper connection to contact coil at 
terminals in “L71” connector.

3) If OK, then connect Special Tool (B) and (C) 
to contact coil connector “L71” discon-
nected at step 1).

With ignition switch ON, is DTC B1022 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at termi-
nals “L21-27” and “L21-26”.

3) If OK, then measure resistance between 
“L21-27” and “L21-26” terminals with Spe-
cial Tool (B) and (C) connected.

Is resistance 2.5 Ω or more?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN/
RED” wire circuit to 
“GRN” wire circuit or from 
“GRN/RED” or “GRN” 
wire circuit to other wire 
circuit.

3 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and (C), then reconnect con-
tact coil connector “L71” located near the 
base of the steering column.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to “Driver Air 
Bag (Inflator) Module Removal and Installa-
tion” in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in driver air 
bag (inflator) module connector.

4) If OK, then connect Special Tool (B) and (C) 
to driver air bag (inflator) module connector.

With ignition switch ON, is DTC B1022 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to “Con-
tact Coil Cable Assembly 
Removal and Installation” 
in Section 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
“Driver Air Bag (Inflator) 
Module Removal and 
Installation” in Section 
3C).

(A)

(A)

“L21-26” “L21-27”

[B][A] [C]

BASE OF COLUMN
(B)

(C)

[A]: Fig. for STEP 1 and 2 [B]: Fig. for STEP 2 [C]: Fig. for STEP 3



10B-30 AIR BAG SYSTEM
Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340
(D): 09932-78310

DTC B1024: 

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil 

connector “L71” located near the base of the steer-
ing column.

2) Check proper connection to contact coil at terminals 
in “L71” connector.

3) If OK, then connect Special Tool (B) and (C) to con-
tact coil connector “L71” disconnected at step 1).

With ignition switch ON, is DTC B1024 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect Special Tool 
(B), (C) and SDM connector “L21”.

2) Measure resistance between “L21-27” terminal and 
body ground and between “L21-26” terminal and 
body ground.

Are they infinity?

Substitute a known-
good SDM and 
recheck.

Repair short from 
“GRN/RED” or “GRN” 
wire circuit to ground.

3 1) With ignition switch OFF, disconnect Special Tool 
(B) and (C), then reconnect contact coil connector 
“L71”located near the base of the steering column.

2) Remove driver air bag (inflator) module from steer-
ing wheel (Refer to “Driver Air Bag (Inflator) Module 
Removal and Installation” in Section 3C).

3) Check proper connection to driver air bag (inflator) 
module at terminals in driver air bag (inflator) mod-
ule connector.

4) If OK, then connect Special Tool (B) and (C) to 
driver air bag (inflator) module connector.

With ignition switch ON, is DTC B1024 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to 
“Contact Coil Cable 
Assembly Removal 
and Installation” in 
Section 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module 
(Refer to “Driver Air 
Bag (Inflator) Module 
Removal and Installa-
tion” in Section 3C).



AIR BAG SYSTEM 10B-31
Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340
(D): 09932-78310

DTC B1025: 

[A]: Fig. for STEP 1 and 2 [B]: Fig. for STEP 2 [C]: Fig. for STEP 3

(A)

“L21-26” “L21-27”

[B][A] [C]

(A)

BASE OF COLUMN
(B)

(C)

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect con-

tact coil connector “L71” located near the 
base of the steering column.

2) Check proper connection to contact coil at 
terminals in “L71” connector.

3) If OK, then connect Special Tool (B) and (C) 
to contact coil connector “L71” discon-
nected at step 1).

With ignition switch ON, is DTC B1025 current?

Go to step 2. Go to step 3.

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B), (C) and SDM connector “L21”.

2) Measure voltage from “L21-27” terminal to 
body ground and from “L21-26” terminal to 
body ground.

With ignition switch ON, are they 0 – 1V?

Substitute a known-good 
SDM and recheck.

Repair short from “GRN/
RED” or “GRN” wire cir-
cuit to power circuit.



10B-32 AIR BAG SYSTEM
Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78340
(D): 09932-78310

3 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and (C), then reconnect con-
tact coil connector “L71” located near the 
base of the steering column.

2) Remove driver air bag (inflator) module 
from steering wheel (Refer to “Driver Air 
Bag (Inflator) Module Removal and Installa-
tion” in Section 3C).

3) Check proper connection to driver air bag 
(inflator) module at terminals in driver air 
bag (inflator) module connector.

4) If OK, then connect Special Tool (B) and (C) 
to driver air bag (inflator) module connector.

With ignition switch ON, is DTC B1025 current?

Ignition switch OFF.
Replace contact coil 
assembly (Refer to “Con-
tact Coil Cable Assembly 
Removal and Installation” 
in Section 3C).

Ignition switch OFF.
Replace driver air bag 
(inflator) module (Refer to 
“Driver Air Bag (Inflator) 
Module Removal and 
Installation” in Section 
3C).

Step Action Yes No

(A)

“L21-26” “L21-27”

[B][A] [C]

(A)

BASE OF COLUMN
(B)

(C)

[A]: Fig. for STEP 1 and 2 [B]: Fig. for STEP 2 [C]: Fig. for STEP 3

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-33
DTC B1031 – Power Source Voltage High
DTC B1032 – Power Source Voltage Low
WIRING DIAGRAM

DTC WILL BE SET WHEN
DTC B1031: 
The power source voltage to SDM is above specified value for specified time.
DTC B1032: 
The power source voltage is below an approx. 8V for specified time.

TABLE TEST DESCRIPTION
DTC B1031: 
STEP 1: Check if voltage applied to SDM is within normal range.
STEP 2: Check if DTC B1031 still exists.
DTC B1032: 
STEP 1: Check if voltage on battery is within normal range.
STEP 2: Check if voltage applied to SDM is within normal range.
STEP 3: Check if voltage applied to “G75” connector is within normal range.
STEP 4: Check if DTC B1032 still exists.

1. From main fuse 3. “AIR BAG” fuse 5. Ground for air bag system

2. Ignition switch 4. SDM

1
2

REDBLK/YEL RED

3

5

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

+30V+5V

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



10B-34 AIR BAG SYSTEM
DIAGNOSTIC FLOW TABLE
DTC B1031:

Special tool
(A): 09932-76010

DTC B1032:

Step Action Yes No
1 1) With ignition switch OFF, disconnect SDM 

connector “L21”
2) Check proper connection to SDM at “L21-

32” terminal.
3) If OK, then ignition switch ON, and then 

check voltage from “L21-32” terminal in 
SDM connector “L21” to body ground.

Is voltage 14 V or less?

Go to step 2. Check charging system 
referring to “Overcharged 
battery” in Section 6H.

2 1) With ignition switch OFF, reconnect SDM 
connector “L21”.

With ignition switch ON, is DTC B1031 current?

Substitute a known-good 
SDM and recheck.

Intermittent trouble.
Check for intermittent 
referring to “Intermittents 
and Poor Connections” in 
this section.

(A)

“L21-32”

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) Measure voltage on battery.

Is voltage 11 V or more?
Go to Step 2. Check charging system 

referring to “Under-
charged battery in Section 
6H.

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at “L21-
32” terminal.

3) If OK, then ignition switch ON, and then 
check voltage from “L21-32” terminal in 
SDM connector to body ground.

Is voltage 8 V or more?

Go to Step 4. Go to Step 3.



AIR BAG SYSTEM 10B-35
Special tool
(A): 09932-76010

Step Action Yes No
3 1) With ignition switch OFF, disconnect “G75” 

connector in instrument panel harness.
2) Check proper connection at “G75-3” (“RED” 

wire) terminal.
3) If OK, then ignition switch ON, and then 

check voltage from “G75-3” (“RED” wire) 
terminal to body ground.

Is voltage 8 V or more?

Check for proper connec-
tion at “L63-3” terminal.
If OK, repair high resis-
tance or open in “RED” 
wire (between “L63” con-
nector and SDM).

Possibly faulty points are 
as follows. Check each of 
them and repair as neces-
sary.
• Circuit from battery to 

“G75” connector
• Charging System 

(Refer to “Under-
charged battery” in 
Section 6H.)

4 1) With ignition switch OFF, reconnect SDM 
connector “L21”.

With ignition switch ON, is DTC B1032 current?

Substitute a known-good 
SDM and recheck.

Intermittent trouble check 
for intermittent referring to 
“Intermittents and Poor 
Connections” in this sec-
tion.

[A]: Fig. for STEP 2

[B]: Fig. for STEP 3

1. Instrument panel harness side connector

(A) (A)

1

“L21-32”

[A] [B]

“G75-1”

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-36 AIR BAG SYSTEM
DTC B1041 – Driver Pretensioner Initiator Circuit Resistance High
DTC B1042 – Driver Pretensioner Initiator Circuit Resistance Low
DTC B1043 – Driver Pretensioner Initiator Circuit Short to Ground
DTC B1044 – Driver Pretensioner Initiator Circuit Short to Power Circuit
DTC B1045 – Passenger Pretensioner Initiator Circuit Resistance High
DTC B1046 – Passenger Pretensioner Initiator Circuit Resistance Low
DTC B1047 – Passenger Pretensioner Initiator Circuit Short to Ground
DTC B1048 – Passenger Pretensioner Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

[A]: Shorting bar 3. “AIR BAG” fuse 6. Passenger seat belt pretensioner

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Driver seat belt pretensioner

GRN/ORN

GRN/YEL

BLU/ORN

BLU/YEL

“L23”

“L22”

L21-33

L21-34

L21-36

L21-35PP-

PP+

DP-

DP+

“L21”

5

6

[A]

1
2

REDBLK/YEL RED

3

7

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

+12V

+12V

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



AIR BAG SYSTEM 10B-37
DTC WILL BE SET WHEN
DTC B1041 or B1045: 
The resistance of driver or passenger seat belt pretensioner initiator circuit is above a specified value for speci-
fied time.
DTC B1042 or B1046: 
The resistance of driver or passenger seat belt pretensioner initiator circuit is below a specified value for speci-
fied time.
DTC B1043 or B1047: 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is below a specified value for
specified time.
DTC B1044 or B1048: 
The voltage measured at driver or passenger seat belt pretensioner initiator circuit is above a specified value for
specified time.

TABLE TEST DESCRIPTION
DTC B1041, B1042, B1043, B1044, B1045, B1046, B1047 or B1048: 
STEP 1: Check whether malfunction is in seat belt pretensioner.
STEP 2: Check seat belt pretensioner initiator circuit in air bag harness.

DIAGNOSTIC FLOW TABLE
DTC B1041 or B1045: 

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar inner garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor.

2) Check proper connection to applicable 
seat belt pretensioner at terminals in “L22” 
or “L23” connector.

3) If OK, then connect Special Tool (A), (B) 
and (C) to seat belt pretensioner connec-
tor disconnected at the step 1.

With ignition switch ON, is DTC B1041 or 
B1045 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to 10).

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at termi-
nals “L21-33” and “L21-34” or “L21-36” 
and “L21-35”.

3) If OK, then measure resistance with con-
nected Special Tool (A), (B) and (C).

• DTC B1041: between “L21-33” and “L21-
34” terminals.

• DTC B1045: between “L21-36” and “L21-
35” terminals.

Is resistance 2.6 Ω or less?

Substitute a known-
good SDM and recheck.

DTC B1041: 
Repair high resistance or 
open in “GRN/ORN” or 
“GRN/YEL” wire circuit.
DTC B1045: 
Repair high resistance or 
open in “BLU/ORN” or “BLU/
YEL” wire circuit.



10B-38 AIR BAG SYSTEM
Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

DTC B1042 or B1046: 

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1041

[D]: For DTC B1045

[C] [D]

(A)

(A)

“L21-33” “L21-34”

(A)

(A)

“L21-35” “L21-36”

(B)

(A)(C)

STEERING WHEEL

“L22”, “L23”

[B][A]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector.

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “L22” or 
“L23” connector.

3) If OK, then connect Special Tool (A), (B) 
and (C) to seat belt pretensioner connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1042 or 
B1046 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to 10).



AIR BAG SYSTEM 10B-39
Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at termi-
nals “L21-33” and “L21-34” or “L21-36” and 
“L21-35”.

3) If OK, then measure resistance with con-
nected Special Tool (B).

• DTC B1042: between “L21-33” and “L21-
34” terminals.

• DTC B1046: between “L21-36” and “L21-
35” terminals.

Is resistance 1.8 Ω or more?

Substitute a known-good 
SDM and recheck.

DTC B1042: 
Repair short from “GRN/
ORN” wire circuit to 
“GRN/YEL” wire circuit, or 
from “GRN/ORN” or 
“GRN/YEL” wire circuit to 
other wire circuit.
DTC B1046: 
Repair short from “BLU/
ORN” wire circuit to “BLU/
YEL” wire circuit, or from 
“BLU/ORN” or “BLU/YEL” 
wire circuit to other wire 
circuit.

Step Action Yes No

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1042

[D]: For DTC B1046

[C] [D]

(A)

(A)

“L21-33” “L21-34”

(A)

(A)

“L21-35” “L21-36”

(B)

(A)(C)

STEERING WHEEL

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-40 AIR BAG SYSTEM
DTC B1043 or B1047: 

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar inner garnish of applicable side then dis-
connect seat belt pretensioner connector.

2) Check proper connection to applicable seat 
belt pretensioner at terminals in “L22” or 
“L23” connector.

3) If OK, then connect Special Tool (A), (B) 
and (C) to seat belt pretensioner connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1043 or 
B1047 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt pretensioner 
(Refer to 10).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (A), (B) and (C) and SDM connec-
tor “L21”.

2) Measure resistance.
• DTC B1043: between “L21-33” terminal and

body ground, and between “L21-34” termi-
nal and body ground.

• DTC B1047: between “L21-36” terminal and
body ground, and between “L21-35” termi-
nal and body ground.

Is resistance infinity?

Substitute a 
known-good SDM 
and recheck.

DTC B1043: 
Repair short “GRN/ORN” or 
“GRN/YEL” wire circuit to ground.
DTC B1047: 
Repair short from “BLU/ORN” or 
“BLU/YEL” wire circuit to ground.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1043

[D]: For DTC B1047

[C] [D](A)

“L21-33” “L21-34”

(A)

“L21-35” “L21-36”

(A) (A)(B)

(A)(C)

STEERING WHEEL

“L22”, “L23”

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-41
DTC B1044 or B1048: 

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

Step Action Yes No
1 1) With ignition switch OFF, remove center 

pillar inner garnish of applicable side then 
disconnect seat belt pretensioner connec-
tor.

2) Check proper connection to applicable 
seat belt pretensioner at terminals in “L22” 
or “L23” connector.

3) If OK, then connect Special Tool (A), (B) 
and (C) to seat belt pretensioner connec-
tor disconnected at the step 1.

With ignition switch ON, is DTC B1044 or 
B1048 still current?

Go to step 2. Ignition switch OFF.
Replace seat belt preten-
sioner (Refer to 10).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (A), (B) and (C) and SDM con-
nector “L21”.

2) Measure voltage.
• DTC B1044: between “L21-33” terminal 

and body ground, and between “L21-34” 
terminal and body ground.

• DTC B1048: between “L21-36” terminal 
and body ground, and between “L21-35” 
terminal and body ground.

With ignition switch ON, is voltage 0 – 1 V?

Substitute a known-
good SDM and recheck.

DTC B1044: 
Repair short “GRN/ORN” or 
“GRN/YEL” wire circuit to 
power circuit.
DTC B1048: 
Repair short from “BLU/
ORN” or “BLU/YEL” wire cir-
cuit to power circuit.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1044

[D]: For DTC B1048

[C] [D](A)

“L21-33” “L21-34”

(A)

“L21-35” “L21-36”

(A) (A)
(B)

(A)(C)

STEERING WHEEL

“L22”, “L23”

[B][A]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-42 AIR BAG SYSTEM
DTC B1051 – Frontal Crash Detected (System Activation Command Output-
ted)
DTC WILL BE SET WHEN
The SDM detects a frontal crash of sufficient force to warrant activation of the air bag system. (SDM outputs a
deployment command.)

TABLE TEST DESCRIPTION
STEP 1: Check that DTC B1051 has been set although air bag has not been deployed.
STEP 2: Check that DTC has been set due to failure of SDM.

DIAGNOSTIC FLOW TABLE

NOTE:
Before executing items in this table, be sure to perform “Air Bag Diagnostic System Check”.

Step Action Yes No
1 1) Ignition switch OFF.

Has air bag system deployed?
Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Go to step 2.

2 1) Inspect front of vehicle and undercarriage 
for signs of impact.

Are there signs of impact?

Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Substitute a known-good 
SDM and recheck.

NOTE:
• DTC B1051 can never be cleared once it has been set.
• Upon completion of inspection and repair work, perform the following items.

– Reconnect all air bag system components, ensure all components are properly mounted.
– Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-43
DTC B1056 – Sideward Crash (Driver Side) Detected (Side Air Bag System 
Activation Command Outputted)
DTC B1057 – Sideward Crash (Passenger Side) Detected (Side Air Bag Sys-
tem Activation Command Outputted)
DTC WILL BE SET WHEN
DTC B1056 or B1057:
The SDM detects a sideward crash (driver or passenger side) of sufficient force to warrant activation of the side
air bag system (driver or passenger side). (SDM outputs a deployment command.)

TABLE TEST DESCRIPTION
DTC B1056 or B1057:
STEP 1: Check that DTC B1056 or B1057 has been set although side air bag (driver or passenger side) has not
been deployed.
STEP 2: Check that DTC has been set due to failure of SDM.

DIAGNOSTIC FLOW TABLE
DTC B1056 or B1057:

NOTE:
Before executing items in this table, be sure to perform “Air Bag Diagnostic System Check”.

Step Action Yes No
1 1) Ignition switch OFF.

Has side air bag deployed?
Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Go to step 2.

2 1) Inspect sideward of vehicle and undercar-
riage for signs of impact.

Are there signs of impact?

Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Substitute a known-good 
SDM and recheck.

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



10B-44 AIR BAG SYSTEM
DTC B1058 – Frontal Crash Detected (Pretensioner Activation Command Out-
putted)
DTC WILL BE SET WHEN
The SDM detects a frontal crash of sufficient force to warrant activation of pretensioner. (SDM outputs a activa-
tion command.)

TABLE TEST DESCRIPTION
STEP 1: Check that DTC B1058 has been set although pretensioner has not been activated.
STEP 2: Check that DTC has been set due to failure of SDM.

DIAGNOSTIC FLOW TABLE

NOTE:
Before executing items in this table, be sure to perform “Air Bag Diagnostic System Check”.

Step Action Yes No
1 1) Ignition switch OFF.

Has pretensioner activated?
Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Go to step 2.

2 1) Inspect front of vehicle and undercarriage 
for signs of impact.

Are there signs of impact?

Replace components and 
perform inspections as 
directed in “Repairs and 
Inspections Required 
After an Accident”.

Substitute a known-good 
SDM and recheck.

NOTE:
• DTC B1058 can never be cleared once it has been set.
• Upon completion of inspection and repair work, perform the following items.

– Reconnect all air bag system components, ensure all components are properly mounted.
– Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-45
DTC B1061 – “AIR BAG” Warning Lamp Circuit Failure
WIRING DIAGRAM

DTC WILL BE SET WHEN
The voltage at the “AIR BAG” warning lamp circuit terminal “L21-30” does not match the commanded state of
the warning lamp driver for specified time.

TABLE TEST DESCRIPTION
STEP 1: This test rechecks “AIR BAG” warning lamp operation.
STEP 2: This test rechecks whether an abnormality is in SDM.

1. From main fuse 5. “AIR BAG” fuse 9. Ground for air bag system

2. Ignition switch 6. SDM 10. Ground on body

3. “METER” fuse 7. To DLC

4. “AIR BAG” warning lamp in combination meter 8. To ECM and ABS control module (if equipped)

1
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4

BLU/ORN YEL/RED YEL/RED
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BLK/YEL

BLK/YEL
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IG
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6
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9
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BLKBLK
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10

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



10B-46 AIR BAG SYSTEM
DIAGNOSTIC FLOW TABLE

Step Action Yes No
1 1) This DTC is set when there is a trouble in 

“AIR BAG” warning lamp circuit. Failure to 
properly perform “Air Bag Diagnostic Sys-
tem Check” may also result in misdiagnosis. 
Therefore, check “AIR BAG” warning lamp 
circuit again according to “Air Bag Diagnos-
tic System Check”.

Is “AIR BAG” warning lamp circuit in good con-
dition?

Go to step 2. Repair “AIR BAG” warn-
ing lamp circuit.

2 1) Clear DTC (Refer to “Diagnostic Trouble 
Code (DTC) Clearance”).

2) Check DTC (Refer to “Diagnostic Trouble 
Code (DTC) Check”).

Is DTC B1061 set?

Substitute a known-good 
SDM and recheck.

Recheck air bag system.
Refer to “Air Bag Diag-
nostic System Check”.

NOTE:
Upon completion of inspection and repair work, perform following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble codes (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-47
DTC B1063 – Side Sensor (Driver Side) Circuit Short to Ground
DTC B1064 – Side Sensor (Driver Side) Circuit Short to Power Circuit Or Open
DTC B1065 – Side Sensor (Passenger Side) Circuit Short to Ground
DTC B1066 – Side Sensor (Passenger Side) Circuit Short to Power Circuit or 
Open
WIRING DIAGRAM

DTC WILL BE SET WHEN
DTC B1063 or B1065:
The voltage measured at side sensor (driver or passenger side) circuit is below a specified value for specified
time.
DTC B1064 or B1066:
The voltage measured at side sensor (driver or passenger side) circuit is above a specified value for specified
time.

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Side sensor (driver side)

3. “AIR BAG” fuse 6. Side sensor (passenger side)

1
2

REDBLK/YEL RED

3

7

BLK

“L21”

L21-32

L21-31

IG
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“L34”
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5
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6

LT GRN/BLK
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CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



10B-48 AIR BAG SYSTEM
TABLE TEST DESCRIPTION
DTC B1063, B1064, B1065 or B1066:
STEP 1: Check side sensor (driver or passenger side) circuit in floor harness.
STEP 2: Check side sensor (driver or passenger side) circuit in floor harness. (for DTC B1064 and B1066 only)

DIAGNOSTIC FLOW TABLE
DTC B1063 or B1065:

Special tool
(A): 09932-76010

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar lower trim and side sill scuff, then discon-
nect side sensor connector.

2) Disconnect SDM connector “L21”.
3) Check proper connection to applicable side 

sensor at terminals in “L34” or “L35” con-
nector.

4) If OK, measure resistance.
• DTC B1063: between “L21-17” terminal and 

body ground, and between “L21-6” terminal 
and body ground.

• DTC B1065: between “L21-16” terminal and 
body ground, and between “L21-5” terminal 
and body ground.

Is resistance infinity?

Substitute a known-good 
side sensor and/or SDM 
and recheck.

DTC B1063:
Repair short “GRN/WHT” 
or “GRN/BLK” wire circuit 
to ground.
DTC B1065: 
Repair short “LT GRN/
BLK” or “LT GRN” wire 
circuit to ground.

[A]: Fig. for STEP 1 [B]: For DTC B1063 [C]: For DTC B1065

[B]
“L21-6”

“L21-17”

[C]
“L21-5”

“L21-16”

(A) (A)

[A]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-49
DTC B1064 or B1066:

Special tool
(A): 09932-76010

Step Action Yes No
1 1) With ignition switch OFF, remove center pil-

lar lower trim and side sill scuff, then discon-
nect side sensor connector.

2) Disconnect SDM connector “L21”.
3) Check proper connection to applicable side 

sensor at terminals in “L34” or “L35” con-
nector.

4) If OK, measure resistance.
• DTC B1064: between “L34-1” and “L21-17” 

terminals, and between “L34-2” and “L21-6” 
terminals.

• DTC B1066: between “L35-1” and “L21-16” 
terminals, and between “L35-2” and “L21-5” 
terminals.

Is resistance 0 – 1 Ω?

Got to Step 2. DTC B1064:
Repair open in “GRN/
WHT” or “GRN/BLK” wire 
circuit.
DTC B1066:
Repair open in “LT GRN/
BLK” or “LT GRN” wire 
circuit.

2 1) Measure voltage.
• DTC B1064: between “L21-17” terminal and 

body ground, and between “L21-6” terminal 
and body ground.

• DTC B1066: between “L21-16” terminal and 
body ground, and between “L21-5” terminal 
and body ground.

With ignition switch ON, is voltage 0 – 1 V?

Substitute a known-good 
side sensor and/or SDM 
and recheck.

DTC B1064:
Repair short “GRN/WHT” 
or “GRN/BLK” wire circuit 
to power circuit.
DTC B1066: 
Repair short “LT GRN/
BLK” or “LT GRN” wire 
circuit to power circuit.

[A]: Fig. for STEP 1 [B]: Fig. for STEP 2 [C]: For DTC B1064 [D]: For DTC B1066

(A) (A)

[C]
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[D]
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“L35-1” “L35-2”

[C] “L21-6”

“L21-17”

[D] “L21-5”

“L21-16”

(A) (A)

[B]

[C]

[A]



10B-50 AIR BAG SYSTEM
DTC B1071 – Internal SDM Fault

DTC WILL BE SET WHEN
An internal SDM fault is detected by SDM.

DTC B1072 – Internal Side Sensor (Driver Side) Fault
DTC B1074 – Internal Side Sensor (Passenger Side) Fault
DTC WILL BE SET WHEN
DTC B1072 or B1074:
SDM receive internal fault signal from side sensor.

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

NOTE:
Before executing items below, be sure to perform “Air Bag Diagnostic System Check”.

NOTE:
DTC B1071 can never be cleared once it has been set.

1) Ignition switch OFF.
2) Replace SDM.
3) Repeat “Air Bag Diagnostic System Check”.

NOTE:
Before executing items below, be sure to perform “Air Bag Diagnostic System Check”.

1) Ignition switch OFF.
2) Replace side sensor.
3) Repeat “Air Bag Diagnostic System Check”.
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DTC B1073 – Side Sensor (Driver Side) Correspondence Abnormality
DTC B1075 – Side Sensor (Passenger Side) Correspondence Abnormality
WIRING DIAGRAM

DTC WILL BE SET WHEN
DTC B1073 or B1075:
Side sensor abnormal signal is detected by SDM.

TABLE TEST DESCRIPTION
DTC B1073 or B1075:
STEP 1 to 4: Check side sensor circuit in floor harness.

1. From main fuse 4. SDM 7. Ground for air bag system

2. Ignition switch 5. Side sensor (driver side)

3. “AIR BAG” fuse 6. Side sensor (passenger side)

1
2

REDBLK/YEL RED

3

7

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

“L34”

“L35”

5

GRN/WHT

GRN/BLK

L21-17

L21-6

SD+

SD-

6

LT GRN/BLK

LT GRN

L21-16

L21-5

SP+

SP-

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.
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DIAGNOSTIC FLOW TABLE
DTC B1073 or B1075:

Step Action Yes No
1 1) With ignition switch OFF, disconnect SDM 

connector “L21” and side sensor connector.
2) DTC B1073:

Check proper connection to side sensor at 
terminals in “L34” connector and to SDM at 
“L21-17” and “L21-6” terminals in SDM con-
nector “L21”.
DTC B1075: 
Check proper connection to side sensor at 
terminals in “L35” connector and to SDM at 
“L21-16” and “L21-5” terminals in SDM con-
nector “L21”.

3) DTC B1073:
If OK, then measure resistance between 
“L34-1” and “L21-17” terminals, and 
between “L34-2” and “L21-6” terminals.

Is resistance 0 – 1Ω?
DTC B1075:
If OK, then measure resistance between 
“L35-1” and “L21-16” terminals, and 
between “L35-2” and “L21-5” terminals.

Is resistance 0 – 1Ω?

Go to step 2. DTC B1073:
Repair high resistance or 
open in “GRN/WHT” or 
“GRN/BLK” wire.
DTC B1075: 
Repair high resistance or 
open in “LT GRN/BLK” or 
“LT GRN” wire.

2 1) DTC B1073:
Measure resistance between “L21-17” and 
“L21-6” terminals.

Is resistance infinity?
DTC 1075: 
Measure resistance between “L21-16” and 
“L21-5” terminals.

Is resistance infinity?

Go to step 3. DTC B1073:
Repair short from “GRN/
WHT” wire to “GRN/BLK” 
wire.
DTC B1075: 
Repair short from “LT 
GRN/BLK” wire to “LT 
GRN” wire.

3 1) DTC B1073: 
Measure resistance between “L21-17” ter-
minal and body ground, and between “L21-
6” terminal and body ground.

Is resistance infinity?
DTC 1075: 
Measure resistance between “L21-16” ter-
minal and body ground, and between “L21-
5” terminal and body ground.

Is resistance infinity?

Go to step 4. DTC B1073: 
Repair short from “GRN/
WHT” or “GRN/BLK” wire 
to body ground.
DTC B1075: 
Repair short from “LT 
GRN/BLK” or “LT GRN” 
wire to body ground.
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4 1) DTC B1073: 
Measure voltage from “L21-17” and “L21-6” 
terminals to body ground.

With ignition switch ON, is voltage 0 - 1V?
DTC B1075: 
Measure voltage from “L21-16” and “L21-5” 
terminals to body ground.

With ignition switch ON, is voltage 0 – 1V?

Substitute a known-good 
side sensor and/or SDM 
and recheck.

DTC B1073: 
Repair short from “GRN/
WHT” or “GRN/BLK” wire 
to power circuit.
DTC B1075: 
Repair short from “LT 
GRN/BLK” or “LT GRN” to 
power circuit.

Step Action Yes No

[A]: Fig. for STEP 1 [B]: Fig. for STEP 2 [C]: Fig. for STEP 3 [D]: Fig. for STEP 4 [E]: For DTC B1073 [F]: For DTC B1075

(A) (A)

[E] “L21-6”

“L21-17”

“L34-1” “L34-2”

(A) (A)

[F] “L21-5”

“L21-16”

“L35-1” “L35-2”

[E] “L21-6”

“L21-17”

[F] “L21-5”

“L21-16”

(A) (A)

[E] “L21-6”

“L21-17”

[F] “L21-5”

“L21-16”

(A) (A)

[E] “L21-6”

“L21-17”

[F] “L21-5”

“L21-16”

(A) (A)

[D]

[C]

[B]

[A]
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Special tool
(A): 09932-76010

DTC B1076 – Wrong Side Sensor (Driver Side) ID
DTC B1077 – Wrong Side Sensor (Passenger Side) ID
DTC WILL BE SET WHEN
DTC B1076 or B1077: 
SDM receive wrong ID (Part No.) signal from side sensor.

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

NOTE:
• Be sure executing items below, be sure to perform “Air Bag Diagnostic System Check”.
• Confirm the part number of side sensor which is installed.

1) Ignition switch OFF.
2) Replace side sensor.
3) Repeat “Air Bag Diagnostic System Check”.
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DTC B1081 – Side Air Bag (Driver Side) Intiator Circuit Resistance High
DTC B1082 – Side Air Bag (Driver Side) Intiator Circuit Resistance Low
DTC B1083 – Side Air Bag (Driver Side) Intiator Circuit Short to Ground
DTC B1084 – Side Air Bag (Driver Side) Intiator Circuit Short to Power Circuit
DTC B1085 – Side Air Bag (Passenger Side) Intiator Circuit Resistance High
DTC B1086 – Side Air Bag (Passenger Side) Intiator Circuit Resistance Low
DTC B1087 – Side Air Bag (Passenger Side) Intiator Circuit Short to Ground
DTC B1088 – Side Air Bag (Passenger Side) Intiator Circuit Short to Power 
Circuit
WIRING DIAGRAM

[A]: Shorting bar 2. Ignition switch 4. SDM 6. Side air bag (passenger side) (inflator) module

1. From main fuse 3. “AIR BAG” fuse 5. Side air bag (driver side) (inflator) module 7. Ground for air bag system

1
2

REDBLK/YEL RED

3

7

BLK

“L21”

L21-32

L21-31

IG

GND

4“G75” “L63”

WHT/RED

WHT/GRN

RED/BLK

RED/YEL

L21-19

L21-18DS-

DS+

“L25”

“L21”

5

[A]

+12V

L21-20

L21-21PS-

PS+

“L26”

6

+12V

CAUTION:
• Be sure to perform “Air Bag Diagnostic System Check” before starting diagnosis according to flow

table.
• When measurement of resistance or voltage is required in this table, use a tester along with a cor-

rect terminal adapter from special tool (Connector test adapter kit).
• When a check for proper connection is required, refer to “Intermittents and Poor Connections” in

this section.
• If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace

the wire harness, connector and terminal as an assembly.



10B-56 AIR BAG SYSTEM
DTC WILL BE SET WHEN
DTC B1081 or B1085: 
The combined resistance of the side air bag (inflator) module (driver or passenger side), harness wiring and
connector terminal contact is above the specified value for specified time.

DTC B1082 or B1086: 
The combined resistance of the side air bag (inflator) module (driver or passenger side), harness wiring and
connector terminal contact is below the specified value for specified time.

DTC B1083 or B1087: 
The voltage measured at side air bag (driver or passenger side) initiator circuit is below the specified value for
specified time.

DTC B1084 or B1088: 
The voltage measured at side air bag (driver or passenger side) initiator circuit is below the specified value for
specified time.

TABLE TEST DESCRIPTION
DTC B1081, B1082, B1083, B1084, B1085, B1086, B1087,or B1088: 
STEP 1: Check whether malfunction is in side air bag (inflator) module.
STEP 2: Check side air bag initiator circuit in floor harness.

DIAGNOSTIC FLOW TABLE
DTC B1081 or B1085

Step Action Yes No
1 1) With ignition switch OFF, disconnect side 

air bag (inflator) module connector under 
front seat cushion.

2) Check proper connection to applicable side 
air bag (inflator) module at terminals in 
“L25” or “L26” connector.

3) If OK, then connect Special tool (B) and (C) 
to side air bag (inflator) module connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1081 or 
B1085 still current?

Go to step 2. Ignition switch OFF.
Replace side air bag 
(inflator) module (Refer to 
“Side Air Bag (Inflator) 
Module (If Equipped) 
Inspection” in this sec-
tion.).

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at termi-
nals “L21-19” and “L21-18” or “L21-20” and 
“L21-21”.

3) If OK, then measure resistance with con-
nected Special Tool (B) and (C).

• DTC B1081: between “L21-19” and “L21-
18” terminals.

• DTC B1085: between “L21-20” and “L21-
21” terminals.

Is resistance 2.8 Ω or less?

Substitute a known-good 
SDM and recheck.

DTC B1081: 
Repair high resistance or 
open in “WHT/RED” or 
“WHT/GRN” wire circuit.
DTC B1085: 
Repair high resistance or 
open in “RED/BLK” or 
“RED/YEL” wire circuit.
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Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

DTC B1082 or B1086

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1081

[D]: For DTC B1085

[C]

(A)

(A)

“L21-20” “L21-21”

[D]

(A)

(A)

“L21-18” “L21-19”
“L25”, “L26”

STEERING WHEEL

(A)

(B)

(C)

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.

Step Action Yes No
1 1) With ignition switch OFF, disconnect side 

air bag (inflator) module connector under 
front seat cushion.

2) Check proper connection to applicable side 
air bag (inflator) module at terminals in 
“L25” or “L26” connector.

3) If OK, then connect Special tool (B) and (C) 
to side air bag (inflator) module connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1082 or 
B1086 still current?

Go to step 2. Ignition switch OFF.
Replace side air bag 
(inflator) module (Refer to 
“Side Air Bag (Inflator) 
Module (If Equipped) 
Inspection” in this sec-
tion.).
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Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

2 1) With ignition switch OFF, disconnect SDM 
connector “L21”.

2) Check proper connection to SDM at termi-
nals “L21-19” and “L21-18” or “L21-20” and 
“L21-21”.

3) If OK, then measure resistance with con-
nected Special Tool (B) and (C).

• DTC B1082: between “L21-19” and “L21-
18” terminals.

• DTC B1086: between “L21-20” and “L21-
21” terminals.

Is resistance 1.8 Ω or more?

Substitute a known-good 
SDM and recheck.

DTC B1082: 
Repair short from “WHT/
RED” wire circuit to 
“WHT/GRN” wire circuit or 
from “WHT/RED” or 
“WHT/GRN” wire circuit to 
other wire circuit.
DTC B1086: 
Repair short from “RED/
BLK” wire circuit to “RED/
YEL” wire circuit or from 
“RED/BLK” or “RED/YEL” 
wire circuit to other wire 
circuit.

Step Action Yes No

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1082

[D]: For DTC B1086

[C]

(A)

(A)

“L21-20” “L21-21”

[D]

(A)

(A)

“L21-18” “L21-19”“L25”, “L26”

STEERING WHEEL

(A)

(B)

(C)

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1083 or B1087

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

Step Action Yes No
1 1) With ignition switch OFF, disconnect side 

air bag (inflator) module connector under 
front seat cushion.

2) Check proper connection to applicable side 
air bag (inflator) module at terminals in 
“L25” or “L26” connector.

3) If OK, then connect Special tool (B) and (C) 
to side air bag (inflator) module connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1083 or 
B1087 still current?

Go to step 2. Ignition switch OFF.
Replace side air bag 
(inflator) module (Refer to 
“Side Air Bag (Inflator) 
Module (If Equipped) 
Inspection” in this sec-
tion.).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B) and (C) and SDM connector 
“L21”.

2) Measure resistance.
• DTC B1083: between “L21-19” terminal and

body ground, and between “L21-18” termi-
nal and body ground.

• DTC B1087: between “L21-20” terminal and
body ground, and between “L21-21” termi-
nal and body ground.

Is resistance infinity?

Substitute a known-good 
SDM and recheck.

DTC B1083: 
Repair short from “WHT/
RED” or “WHT/GRN” wire 
circuit to ground.
DTC B1087: 
Repair short from “RED/
BLK” or “RED/YEL” wire 
circuit to ground.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1083

[D]: For DTC B1087

[C] (A)

“L21-20” “L21-21”

[D](A)

“L21-18” “L21-19”

(A) (A)

“L25”, “L26”

STEERING WHEEL

(A)

(B)

(C)

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.
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DTC B1084 or B1088

Special tool
(A): 09932-76010
(B): 09932-75010
(C): 09932-78310

Step Action Yes No
1 1) With ignition switch OFF, disconnect side 

air bag (inflator) module connector under 
front seat cushion.

2) Check proper connection to applicable side 
air bag (inflator) module at terminals in 
“L25” or “L26” connector.

3) If OK, then connect Special tool (B) and (C) 
to side air bag (inflator) module connector 
disconnected at the step 1.

With ignition switch ON, is DTC B1084 or 
B1088 still current?

Go to step 2. Ignition switch OFF.
Replace side air bag 
(inflator) module (Refer to 
“Side Air Bag (Inflator) 
Module (If Equipped) 
Inspection” in this sec-
tion.).

2 1) With ignition switch OFF, disconnect Spe-
cial Tool (B), (C) and SDM connector “L21”.

2) Measure voltage.
• DTC B1084: between “L21-19” terminal and

body ground, and between “L21-18” termi-
nal and body ground.

• DTC B1088: between “L21-20” terminal and
body ground, and between “L21-21” termi-
nal and body ground.

With ignition switch ON, is voltage 0 – 1 V?

Substitute a known-good 
SDM and recheck.

DTC B1084: 
Repair short from “WHT/
RED” or “WHT/GRN” wire 
circuit to ground.
DTC B1088: 
Repair short from “RED/
BLK” or “RED/YEL” wire 
circuit to power circuit.

[A]: Fig. for STEP 1 and 2

[B]: Fig. for STEP 2

[C]: For DTC B1084

[D]: For DTC B1088

[C]
(A)

“L21-20” “L21-21”

[D]
(A)

“L21-18” “L21-19”

(A) (A)

“L25”, “L26”

STEERING WHEEL

(A)

(B)

(C)

[A] [B]

NOTE:
Upon completion of inspection and repair work, perform the following items.
• Reconnect all air bag system components, ensure all components are properly mounted.
• Clear diagnostic trouble code (Refer to “Diagnostic Trouble Code (DTC) Clearance”), if any.
• Repeat “Air Bag Diagnostic System Check” to confirm that the trouble has been corrected.



AIR BAG SYSTEM 10B-61
On-Vehicle Service
Service Precautions
Service and diagnosis
WARNING/CAUTION labels are attached on each part of air bag system components (SDM, air bag (inflator)
modules and seat belt pretensioners). Be sure to follow the instructions.

• Many of service procedures require disconnection of “AIR BAG” fuse and air bag (inflator) module(s) (driver,
passenger and side of driver and passenger) from initiator circuit to avoid an accidental deployment.

• Do not apply power to the air bag system unless all components are connected or a diagnostic chart
requests it, as this will set a diagnostic trouble code (DTC).

• The “Air Bag Diagnostic System Check” must be the starting point of any air bag diagnostics. The “Air Bag
Diagnostic System Check” will verify proper “AIR BAG” warning lamp operation and will lead you to the cor-
rect table to diagnose any air bag malfunctions. Bypassing these procedures may result in extended diag-
nostic time, incorrect diagnosis, and incorrect parts replacements.

• Never use air bag component parts from another vehicle.
• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking pro-

cess), remove the air bag system components beforehand to avoid component damage or unintended sys-
tem activation.

• When handling the air bag (inflator) modules (driver, passenger and side of driver and passenger), seat belt
pretensioners (driver and passenger), side sensors or SDM, be careful not to drop it or apply an impact to it.
If an excessive impact was applied (e.g., side sensors are dropped, SDM is dropped, air bag (inflator) mod-
ule is dropped from a height of 90 cm (3 ft) or more, seat belt pretensioner (retractor assembly) is dropped
from a height of 30 cm (1 ft) or more), never attempt disassembly or repair but replace it with a new one.

• When using electric welding, be sure to disconnect air bag (inflator) module connectors (driver, passenger
and side of driver and passenger) and seat belt pretensioner connectors (driver and passenger) respec-
tively.

• When applying paint around the air bag system related parts, use care so that the harness or connector will
not be exposed to the paint mist.

• Never expose air bag system component parts directly to hot air (drying or baking the vehicle after painting)
or flames.

WARNING:
• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air

bag system be repaired first, to help avoid unintended air bag system activation.
• Do not modify the steering wheel, dashboard or any other on or around air bag system compo-

nents. Modifications can adversely affect air bag system performance and lead to injury.
• Failure to follow procedures could result in possible air bag system activation, personal injury or

unneeded air bag system repairs.

WARNING:
When performing service on or around air bag system components or air bag wiring, follow the proce-
dures listed in the following pages to temporarily disable the air bag system.
Failure to follow procedures could result in possible air bag system activation, personal injury or
unneeded air bag system repairs.
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Disabling air bag system

1) Turn steering wheel so that vehicle’s wheels (front tires) and
pointing straight ahead.

2) Turn ignition switch to “LOCK” position and remove key.
3) Remove “AIR BAG” fuse (2) from fuse box (1).
4) Disconnect Yellow connector (3) of contact coil and combi-

nation switch assembly as follows.
a) Release locking of lock slider (5).
b) After unlocked, disconnect connector.

5) In case of passenger air bag (inflator) module, pull out glove
box while pushing its stopper from both right and left sides
and disconnect Yellow connector (4) of passenger air bag
(inflator) module.

a) Release locking of lock slider (5).
b) After unlocked, disconnect connector.

6) If equipped with side air bag (inflator) module, disconnect
Yellow connector (6) of side air bag (inflator) module under
front seat cushion (7).

a) Release locking of lock slider (5).
b) After unlocked, push down lock slider (5) and disconnect

connector.

NOTE:
With “AIR BAG” fuse removed and ignition switch ON,
“AIR BAG” warning lamp will be ON.
This is normal operation and does not indicate a air bag
system malfunction.

a)

b)

1

2

3

5

4

5

5
7

6
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Enabling air bag system

1) Turn ignition switch to “LOCK” position and remove key.
2) Connect Yellow connector (1) of contact coil and combina-

tion switch assembly by pushing connector till clicks heard
from it.

3) In case of passenger air bag (inflator) module, connect Yel-
low connector (1) of passenger air bag (inflator) module by
pushing connector till click is heard from it.

4) Install glove box.
5) If equipped with side air bag (inflator) module, connect Yel-

low connector (2) of side air bag (inflator) module, and be
sure to lock connector with lock slider (3).

6) Install “AIR BAG” fuse to fuse box.
7) Turn ignition switch to ON position and verify that “AIR BAG”

warning lamp flashes 6 times and then turns OFF.
If it does not operate as described, perform “Air Bag Diag-
nostic System Check”.

1

1

1

1
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Handling and storage
SDM

• Never attempt disassembly of SDM.
• When storing SDM, select a place where neither high tem-

perature nor high humidity is anticipated and oil, water and
dust are kept off.

• If SDM has been dropped, replace it with a new one.
• If installation part of SDM was damaged, repair that part

completely before reinstallation.
• All SDM and mounting bracket fasteners must be carefully

torqued and the arrow must be pointed toward the front of
the vehicle to ensure proper operation of the air bag system.

WARNING:
Never power up air bag system when SDM is not rigidly
attached to the vehicle. Otherwise, personal injury may
result.

CAUTION:
After detecting one time of such collision as to meet
deployment conditions, the SDM must not be used. Refer
to “Air Bag Diagnostic System Check” when checking
the SDM.
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LIVE (UNDEPLOYED) AIR BAG (INFLATOR) MODULES
Special care is necessary when handling and storing a live (unde-
ployed) air bag (inflator) modules.
The rapid gas generation produced during deployment of the air
bag could cause the air bag (inflator) module, or an object in front
of the air bag (inflator) module, to be thrown through the air in the
unlikely event of an accidental deployment.

• Never attempt disassembly of the air bag (inflator) modules.
• If any abnormality is found, be sure to replace it with new

one as an assembly.
• When an abnormality is noted as existing in the live (unde-

ployed) air bag (inflator) module, be sure to deploy it before
discarding it.

• When grease, cleaning agent, oil, water, etc., got on the air
bag (inflator) modules (driver, passenger and side of driver
and passenger), wipe it off immediately with a dry cloth.

• If air bag (inflator) module was dropped from a height of 90
cm (3 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:
Never attempt to measure the resistance of the air bag
(inflator) modules (driver, passenger and side). It is very
dangerous as the electric current from the tester may
deploy the air bag.

WARNING:
• For handling and storage of a live air bag (inflator)

module, select a place where the ambient temperature
below 65°C (150°F), without high humidity and away
from electric noise.

• When carrying a live air bag (inflator) module, make
sure the bag opening is pointed away from you. In
case of an accidental deployment, the bag will then
deploy with minimal chance of injury. Never carry the
air bag (inflator) module by the wires or connector on
the underside of the module.

Otherwise, personal injury may result.
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LIVE (INACTIVATED) SEAT BELT PRETENSIONER

Special care is necessary when handling and storing a live (inac-
tivated) seat belt pretensioners.
Also, when the seat belt pretensioners activate, gas is generated
and the seat belt (1) is retracted into the retractor assembly (2)
quickly.
Note, therefore, that if they activate accidentally, the seat belt pre-
tensioners and other object(s) around them may be thrown
through the air.

• Never attempt to disassemble the seat belt pretensioners
(retractor assembly).

• If any abnormality is found, be sure to replace it with new
one as an assembly.

• When an abnormality is noted as existing in the live (inacti-
vated) seat belt pretensioner, be sure to activate it before
discarding it.

• When grease, cleaning agent oil, water, etc., got on the seat
belt pretensioners (retractor assembly), wipe it off immedi-
ately with a dry cloth.

• If seat belt pretensioner was dropped from a height of 30 cm
(1 ft) or more, it should be replaced with a new one as an
assembly.

WARNING:
When placing a live air bag (inflator) module on bench or
other surface, always face the bag up, away from the sur-
face. The front seat back with the live side air bag (infla-
tor) module must be placed with its frontal seat cover
facing up.
It is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules.
This is necessary so that a free space is provided to
allow the air bag to expand in the unlikely event of acci-
dental deployment.
Otherwise, personal injury may result.

WARNING:
Never attempt to measure the resistance of the seat belt
pretensioners. It is very dangerous as the electric current
from the tester may activate pretensioner.
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DEPLOYED AIR BAG (INFLATOR) MODULE AND ACTI-
VATED SEAT BELT PRETENSIONER

Refer to the procedure described under “Deployed Air Bag (Infla-
tor) Module and Activated Seat Belt Pretensioner Disposal”.

WARNING:
• For handling and storage of a live seat belt preten-

sioner, select a place where the ambient temperature
below 65°C (150°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by webbing.
• When placing live seat belt pretensioner on workbench

or other surface, be sure not to put something on seat
belt pretensioner.

Otherwise, personal injury may result.

WARNING:
• The air bag (inflator) module and seat belt pretensioner

immediately after deployment/activation is very hot.
Wait for at least 30 minutes to cool it off before pro-
ceeding the work.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and to activated seat belt pretensioner.

• After an air bag (inflator) module has been deployed,
the surface of the air bag may contain a powdery resi-
due. This powder consists primarily of cornstarch
(used to lubricate the bag as it inflates) and by-prod-
ucts of the chemical reaction. As with many service
procedures, gloves and safety glasses should be
worn.

• Wash your hands with mild soap and water after com-
pleting the work.
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AIR BAG WIRE HARNESS AND CONNECTOR IN FLOOR 
AND INSTRUMENT WIRE HARNESS

Air bag wire harness is included in floor harness (1) and instru-
ment harness (3). The part of coupler side wire harness can be
identified easily as it is covered with a yellow protection tube. Be
very careful when handling it.

• When an open in air bag wire harness (in floor harness (1))
and (in instrument harness (3)), damaged wire harness, con-
nector or terminal is found, replace wire harness, connectors
and terminals as an assembly.

• When installing it, be careful so that the air bag wire harness
(in floor harness (1) and in instrument harness (3)) is not
caught or does not interfere with other parts.

• Make sure air bag system grounding point (2) are clean and
grounds are securely fastened for optimum metal-to-metal
contact. Poor grounding can cause intermittent problems
that are difficult to diagnose.

DISPOSAL
Do not dispose of the live (undeployed) air bag (inflator) modules
and the live (inactivated) seat belt pretensioners. When disposal
is necessary, be sure to deploy/activate the air bag and seat belt
pretensioner according to deployment/activation procedure
described in “Air Bag (Inflator) Module and Seat Belt Pretensioner
Disposal”.

WARNING:
Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which could
cause personal injury. Undeployed air bag (inflator) mod-
ule and inactivated seat belt pretensioner must not be
disposed of through normal refuse channels.
The undeployed air bag (inflator) module and inactivated
seat belt pretensioner contain substances that can cause
severe illness or personal injury if the sealed container is
damaged during disposal.

3

2

1
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Repairs and Inspections Required after an Accident

Accident with deployment/activation – component 
replacement
When driver and passenger air bag is deployed, the following
components must be replaced.

• Driver and passenger air bag (inflator) modules
• Driver and passenger seat belt pretensioners
• SDM

When side air bag is deployed, the following components must be
replaced.

• Applicable side air bag (inflator) module with seat back
assembly

• Side sensor
• SDM

Accident with or without deployment/activation – 
component inspections

Certain air bag system components must be inspected after any 
crash, whether the air bag system activated or not.
Those components are:

• Steering column (1) and shaft joints
– Check for length, damage and bend according to “Checking

Steering Column For Accident Damage” in Section 3C.
If any faulty condition is found in above checks, replace faulty
part.

• Steering column bracket (2)
– Check for damage and bent.

If any faulty condition is found in above checks, replace faulty
part.

CAUTION:
• All air bag system components, including the electrical harness (component mounting points),

must be inspected after an accident. If any components are damaged or bent, they must be
replaced even if air bag system activation did not occur.

• Never use air bag system parts from another vehicle.
• Do not attempt to service the parts below. Service of these parts is by replacement only.

– Driver/Passenger/Side air bag (inflator) module, Driver/Passenger seat belt pretensioner
– SDM
– Side sensors
– Contact coil and combination switch assembly
– Floor wire harness or instrument wire harness including air bag wire harness

• Proper operation of the air bag system requires that any repairs to the vehicle structure return it to
its original production configuration.

CAUTION:
After detecting one time of such collision as to meet deployment conditions, the SDM must not be
used. Refer to “Air Bag Diagnostic System Check” when checking the SDM.
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• Steering wheel and driver air bag (inflator) module
– Check for damage or air bag (inflator) module fitness.
– Check trim cover (pad surface) for cracks.
– Check wire harness and connector for damage or tight-

ness.
If any faulty condition is found in above checks, replace faulty
part.

• Contact coil and combination switch assembly
– Check wire harness and connectors for damage or tight-

ness.
– Check contact coil case for damage.

If any faulty condition is found in above checks, replace.

• SDM
– Check for external damage such as deformation, scratch,

crack, peeled paint, etc.
– Check that SDM cannot be installed properly due to a

cause in itself.
– Check that connector or lead wire of SDM has a scorching,

melting or damage.
– Check SDM connector and terminals for tightness.
– Check SDM sets a diagnostic trouble code (Refer to “Diag-

nostic Trouble Code (DTC) Check”.) and the diagnostic
table leads to a malfunctioning SDM.

If any faulty condition is found in above checks, replace.

• Side sensors
– Check sensor (1) and under body (2) for dents, cracks,

deformation or rust.
– Check sensor connector (sensor side and harness side) (3)

or sensor lead wire (4) for damage, crack, scorching or
melting.

If any faulty condition is found in above checks, replace.

• Instrument panel member and reinforcement
– Check for any distortion, bending, cracking or other dam-

age.
If any faulty condition is found in above checks, replace.

4 3�
�
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• Passenger air bag (inflator) module
– Check for dents, cracks, damage or fitness.
– Check trim cover for cracks or deformities.
– Check harness and connector for damage or tightness.

If any faulty condition is found in above checks, replace.

• Air bag wire harness and connections
– Check for damages, deformities or poor connections.

(Refer to “Intermittents and Poor Connections”.)
– Check wire harness clamps for tightness.

If any faulty condition is found, correct or replace.

• Seat belt pretensioner
– Check for dents, cracks, damage or fitness.
– Check connector for damage or tightness.

If any faulty condition is found in above checks, replace.

• Seat belts and mounting points
– Refer to “Front Seat Belt Inspection” in Section 10.

• “AIR BAG” warning lamp
– After vehicle is completely repaired, perform “Air Bag Diag-

nostic System Check”.

• Side air bag (inflator) module (1) (driver and passenger side)
– Check front seat back for rent or damage.
– Check wire harness and connector for damage or tight-

ness.
If any faulty condition is found in above checks, replace front seat
back.

1
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SDM Removal and Installation

Removal

1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “Disabling air bag system”

in this section.
3) Remove front and rear center console boxes (1) by removing

screws and clips.
4) Remove front center console box mounting bracket (2).
5) Disconnect SDM connector (2) from SDM (3).
6) Remove SDM (3) from vehicle.

WARNING:
During service procedures, be very careful when han-
dling a Sensing and Diagnostic Module (SDM).
Be sure to read “Service Precautions” before starting to
work and observe every precaution during work. Neglect-
ing them may result in personal injury or inactivation of
the air bag system when necessary.

3
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Installation

For installation, reverse removal procedure, nothing following
points.

• Check none of the following conditions exists.
– Bend, scratch, deformity in vehicle body mounted on SDM.
– Foreign matters or rusts on mating surface of vehicle body

mounted on SDM.
• Ensure that arrow (4) on the SDM (3) is pointing toward the

front of the vehicle.
• Tighten SDM bolts to specified torque.

Tightening torque
SDM mounting bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

• Connect SDM connector (2) to SDM (3) securely.
• Enable air bag system. Refer to “Enabling air bag system” in

this section.

SDM Inspection

• Check SDM (3) for dents, cracks or deformation.
• Check SDM connector (2) for damage, cracks or lock mech-

anism.
• Check SDM terminal for bent, corrosion or rust.

If any faulty condition is found in above checks, replace.

Side Sensor Removal and Installation

Removal
1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “Disabling air bag system”

in this section.
3) Remove center pillar lower trim and side sill scuff.
4) Turn up floor carpet at front seat side.

2

3

4

(a)

(a)

FORWARD

CAUTION:
• Do not connect a tester whatever type it may be.
• Never repair or disassemble SDM (3).
• If SDM has been dropped, or if there are cracks, dents

or other defects in the case or plate, replace it with a
new one.

3

2

WARNING:
During service procedures, be very careful when han-
dling a sensor.
• Never strike or jar a sensor.
• Under some circumstance, it could cause improper

operation of the air bag system. A sensor bolt must be
carefully torqued to assure proper operation.



10B-74 AIR BAG SYSTEM
5) Remove side sensor bolt (1), and side sensor (2) from under
body (3).

6) Disconnect side sensor connector sliding connector outer (1)
as shown.

Installation

1) Check that none of following faulty conditions exists.
• Bend, deformity or rust of under body.
• Foreign matter on mating surface of sensor.

2) Install side sensor (1) on under body (2) and tighten side
sensor bolt (3) to specified torque.

Tightening torque
Side sensor bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

1

3

2

1

1

CAUTION:
Proper operation of side sensor requires sensor be rig-
idly attached to specified position.

1



AIR BAG SYSTEM 10B-75
3) Connect side sensor connector pushing connector inner (1)
as shown.

4) Connect negative cable at battery.
5) Enable air bag system. Refer to “Enabling air bag system” in

this section.

Side Sensor Inspection

• Check sensor (1) for dents, crack, deformation.
• Check sensor connector (sensor side and harness side),

lock mechanism or sensor lead wire for damage, crack,
scorching or melting.

• Check connector terminals for bent, corrosion or rust.
If any faulty condition is found in above checks, replace.

Seat Belt Pretensioner Removal and Installa-
tion
Refer to “Front Seat Belt Removal and Installation” in Section 10.

Seat Belt Pretensioner Inspection
Refer to “Rear Seat Belt Inspection” in Section 10.

1

1

CAUTION:
• Never disassemble side sensor.
• Sensor should be replaced when it was dropped from a

height of 90 cm (3 ft) or more.

1

2

3, (a)
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Passenger Air Bag (Inflator) Module Removal and Installation

Removal

1) Disconnect negative cable at battery.
2) Disable air bag system. Refer to “Disabling air bag system”

in this section.
3) Remove passenger air bag (inflator) module (1) attaching

bolts (2) then remove passenger air bag (inflator) module (1)
from instrument panel member.

Installation

1) Install passenger air bag (inflator) module (1) to instrument
panel (2).

2) Tighten passenger air bag (inflator) module attaching bolts
(3) to specified torque.

Tightening torque
Passenger air bag (inflator) module mounting bolt
(a): 23 N·m (2.3 kg-m, 16.5 lb-ft)

3) Connect negative cable to battery.
4) Enable air bag system. Refer to “Enabling air bag system” in

this section.

WARNING:
• Never attempt to disassemble or repair the passenger air bag (inflator) module. If any abnormality is

found, be sure to replace it with new one as an assembly.
• Be sure to read “Service Precautions” before starting to work and observe every precaution during

work. Neglecting them may result in personal injury or undeployment of the air bag when neces-
sary.

1

2

1

2

3, (a)
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Passenger Air Bag (Inflator) Module Inspec-
tion

Check air bag (inflator) module appearance visually for following
symptoms and if any one of them is applicable, replace with a
new one.

• Air bag has deployed.
• There is a crack in trim cover (pad surface).
• Wire harness or connector is damaged.
• Air bag (inflator) module is damaged or a strong impact was

applied to it.

WARNING:
Never measure resistance of passenger air bag (inflator)
module or disassemble it. Otherwise personal injury may
result.

CAUTION:
If air bag (Inflator) module was dropped from a height or
90 cm (3 ft) or more, it should be replaced.
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Side Air Bag (Inflator) Module (If Equipped) Inspection

Check air bag (inflator) module appearance visually for following
symptoms and if any one of them is applicable, replace with a
new one.

• Air bag has deployed.
• There is a rent or damage in front seat back.
• Wire harness or connector is damaged or clamp for tight-

ness.

Driver Air Bag (Inflator) Module Removal and 
Installation
Refer to “Driver Air Bag (Inflator) Module Removal and Installa-
tion” in Section 3C.

Driver Air Bag (Inflator) Module Inspection
Refer to “Driver Air Bag (Inflator) Module Inspection” in Section
3C.

Contact Coil Assembly
Refer to “Contact Coil Cable Assembly Removal and Installation”
in Section 3C.

Contact Coil Assembly Inspection
Refer to “Contact Coil Cable Assembly Inspection” in Section 3C.

WARNING:
Be sure to read “Service Precautions” before starting to work and observe every precaution during
work. Neglecting them may result in personal injury or undeployment of the air bag when necessary.

WARNING:
Never measure resistance of side air bag (inflator) mod-
ule or disassemble it. Otherwise personal injury may
result.
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Air Bag (Inflator) Module and Seat Belt Pretensioner Disposal

Air bag (inflator) module/seat belt pretensioner can be deployed/activated inside or outside of vehicle. Deploy-
ment/Activation method used depends upon final disposition of vehicle. Review the following instructions in
order to determine which will work best in a given situation.

Deployment/Activation Outside of Vehicle: 
When you intend to return the vehicle to service, deploy the air bag (inflator) module(s) or activate seat belt pre-
tensioner(s) outside of the vehicle.

Deployment/Activation Inside of Vehicle: 
When the vehicle will be destroyed, or salvaged for component parts, deploy the air bag modules and/or acti-
vate seat belt pretensioners installed on vehicle.

WARNING:
Failure to follow proper air bag (inflator) module and seat belt pretensioner disposal procedures can
result in air bag deployment and pretensioner activation which may cause personal injury. 
Do not dispose of live (undeployed) air bag (inflator) modules and seat belt pretensioners. Because
undeployed air bag (inflator) module/inactivated seat belt pretensioner must not be disposed of
through normal refuse channels. 
Undeployed air bag (inflator) module and inactivated seat belt pretensioner contain substances that
can cause severe illness or personal injury if sealed container is damaged during disposal.

WARNING:
The following precautions must be observed for this work. Failure to observe any of them may result
in personal injury.
• Procedure should be followed strictly as described here.
• Be sure to read “Service Precautions” beforehand.
• To avoid accidental deployment/activation, this work should be performed by no more than one

person.
• Since smoke is produced when air bag (inflator) module is deployed and pretensioner is activated,

select well-ventilated area.
• Air bag (inflator) module and seat belt pretensioner will immediately deploy/activate when 12 volts

vehicle battery is connected to it. Wear safety glasses throughout this entire deployment/activation
and disposal procedure.

• Wear suitable ear protection when deploying air bag (inflator) module/activating seat belt preten-
sioner. Also, advise those who are in area close to deployment/activation site to wear suitable ear
protection.

• Do not deploy/activate two or more air bag system components (air bag (inflator) modules and seat
belt pretensioners) at the same time.

• Never connect deployment harness to any 12 volts vehicle battery before connecting deployment
harness to air bag (inflator) module and seat belt pretensioner. Deployment harness shall remain
shorted and not be connected to 12 volts vehicle battery till you are ready to deploy air bag (infla-
tor) module or activate seat belt pretensioner.
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Deployment/Activation Outside of Vehicle
When you intend to return the vehicle to service, deploy the air
bag (inflator) module(s) or activate seat belt pretensioner(s) out-
side of the vehicle.

1) Turn ignition switch to “LOCK” position and remove key.
2) Wear safety glasses during this deployment/activation pro-

cedure.
3) Check that there is no open, short or damage in special tools

(deployment harness (A) and adapter cable (B)). If any faulty
is found, do not use it and be sure to use new deployment
harness (A).

Special tool
(A): 09932-75030
(B): 09932-78331

4) Short two deployment harness leads (1) together by fully
seating one banana plug into the other.

NOTE:
If faulty of seat belt pretensioner connector of adapter
cable (B) is found, replace it to spare connector (special
tool).

WARNING:
Deployment harness (A) shall remain shorted and not be
connected to 12 volts vehicle battery till you are ready to
deploy air bag module or activate seat belt pretensioner.

(B)
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5) Remove air bag (inflator) module(s) or seat belt preten-
sioner(s) from vehicle referring to “Driver Air Bag (Inflator)
Module Removal and Installation” in Section 3C, “Passenger
Air Bag (Inflator) Module Removal and Installation” in this
section, “Front Seat Belt Removal and Installation” in Sec-
tion 10 and “Front Seat Removal and Installation” in Section
9.

6) Set air bag (inflator) module or seat belt pretensioner as fol-
lows.

• For driver air bag (inflator) module
i) Clear space (3) on ground about 185 cm (6 ft) in diameter

where driver air bag (inflator) module (1) for deployment.
Paved, outdoor location where there is no activity is pre-
ferred. If outdoor location is not available, space on shop
floor where there is no activity and provide sufficient venti-
lation. Ensure no loose or flammable objects are within
deployment area.

ii) Place driver air bag (inflator) module (1) with its vinyl trim
cover facing up (2) on ground in step i).

WARNING:
• For handing and storage of live air bag (inflator) mod-

ule, select place where ambient temperature below
65°C (150°F), without high humidity and away from
electric noise.

• Always carry live air bag (inflator) module with trim
cover away from you.

• When storing live air bag (inflator) module or when
leaving live air bag (inflator) module unattended on
bench or other surface, always face trim cover up and
away from surface. Front seat back with live air bag
(inflator) module must be placed with its frontal seat
cover facing up. This is necessary so that free space is
provided to allow air bag (inflator) module to expand in
the unlikely event of accidental deployment.

Failure to follow procedures may result in personal
injury.

WARNING:
• For handling and storage of a live seat belt preten-

sioner, select a place where the ambient temperature
below 65°C (150°F), without high humidity and away
from electric noise.

• Never carry the seat belt pretensioner by webbing.
• When placing live seat belt pretensioner on workbench

or other surface, be sure not to put something on seat
belt pretensioner.

Otherwise, personal injury may result.
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• For passenger air bag (inflator) module
i) Clear space (1) on ground about 185 cm (6 ft) in diameter

where passenger air bag (inflator) module for deployment.
Paved, outdoor location where there is no activity is pre-
ferred. If outdoor location is not available, space on shop
floor where there is no activity and provide sufficient venti-
lation. Ensure no loose or flammable objects are within
deployment area.

ii) Place deployment fixture (A) on ground in step i).

Special tool
(A): 09932-75041

iii) Fill plastic reservoir in deployment fixture (A) with water or
sand. This is necessary to provide sufficient stabilization
of fixture during deployment. 

iv) Attach passenger air bag (inflator) module (2) in deploy-
ment fixture (A) using mounting attachment (3), hold-down
bolts & nuts (4) and M8 bolts & nuts (5).

• For side air bag (inflator) module
i) Clear space (3) on ground about 185 cm (6 ft) in diameter

where side air bag (inflator) module (1) for deployment.
Paved, outdoor location where there is no activity is pre-
ferred. If outdoor location is not available, space on shop
floor where there is no activity and provide sufficient venti-
lation. Ensure no loose or flammable objects are within
deployment area.

ii) Place front seat back (2) with side air bag (inflator) module
(1) with its frontal seat cover facing up on ground in step i).

• For seat belt pretensioner
i) Cut webbing (1) at tongue plate stopper (2) of seat belt

pretensioner (3) side as shown.

ii) Remove tongue plate (4) and shoulder anchor (5) from
webbing.

NOTE:
Make sure that deploying direction (6) faces as shown in
figure against mounting attachment (3).

CAUTION:
Be sure to use M8 size and 7T strength bolts and nut (5)
for fixing passenger air bag (inflator) module (2) to
mounting attachment (3).

(A)

2

3

4

4

5

6

1

2

1

3

NOTE:
Hold seat belt pretensioner (3) vertically in the same con-
dition as it is installed. Otherwise, webbing can’t be
pulled out.

1
2

4

3

5
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iii) Tie webbing (1) tightly at 10 cm (3.9 in.) from cutting edge
as shown.

iv) Tie seat belt pretensioner (2) with wire harness (3) to
wheel-installed tire (4) as shown.

Wire harness specification:
Stripped wire harness section 1.25 mm2 (0.0019 in.2) or 
more (Stripped wire harness diameter 1.25 mm (0.05 in.) 
or more)

v) Clear space (5) on ground about 185 cm (6 ft) in diameter
where seat belt pretensioner (2) is to be activated. Paved,
outdoor location where there is no activity is preferred. If
outdoor location is not available, space on shop floor
where there is no activity and provide sufficient ventilation.
Ensure no loose or flammable objects are within activation
area.

vi) Place wheel-installed tire (4) with seat belt pretensioner
(2) on ground in step v).

NOTE:
Wind wire harness (3) around at least 3 times.

10 cm
(3.9 in.)

1

4
2

3

3

5
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7) Stretch deployment harness (A) from air bag (inflator) mod-
ule or seat belt pretensioner to its full length 10 m (33 ft).

Special tool
(A): 09932-75030

8) Place 12 volts vehicle battery (1) near shorted end of deploy-
ment harness (A).

9) Verify that area around air bag (inflator) module or seat belt
pretensioner is clear of all people and loose or flammable
objects.

10) Connect adapter cable (B) as follows.

Special tool
(B): 09932-78331

• For driver air bag (inflator) module:
Verify that driver air bag (inflator) module is resting with its
vinyl trim cover facing up, and connect adapter cable (B) to
driver air bag (inflator) module.

• For passenger air bag (inflator) module:
Verify that passenger air bag (inflator) module is firmly and
properly secured on deployment fixture (special tool), and
connect adapter cable (B) to passenger air bag (inflator)
module.

• For side air bag (inflator) module:
Verify that front seat back with side air bag (inflator) module
(2) resting with its frontal seat cover facing up, and connect
adapter cable (B) to side air bag (inflator) module.

• For seat belt pretensioner:
Connect adapter cable (B) to seat belt pretensioner.

11) Connect adapter cable (B) to deployment harness (A) con-
nector and lock connectors with lock slider.

12) For seat belt pretensioner
a) Pile 2 wheel-installed tires (3) on top of tire with seat belt

pretensioner (4), and tie them with wire harness (5) as
shown.

Wire harness specification:
Stripped wire harness section 1.25 mm2 (0.0019 in.2) or 
more (Stripped wire harness diameter 1.25 mm (0.05 in.) 
or more)

b) Drape blanket (6) over those tires.

NOTE:
Wind wire harness around at least 2 times.

[A]: For driver air bag (inflator) module

[B]: For passenger air bag (inflator) module

[C]: For side air bag (inflator) module

[D]: For seat belt pretensioner

10 m (33 ft)

10 m (33 ft)

(A)

(B)

1

(A)

1

(A)

(B)

1

[D]

[A]

[B]

[C]

5

3

4 5

2

10 m (33 ft)

(A)

(B)

1

10 m (33 ft)
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13) Notify all people in immediate area that you intend to deploy/
activate air bag (inflator) module or seat belt pretensioner.

.

14) Separate two banana plugs (1) on deployment harness.
15) Connect deployment harness to 12 volts vehicle battery (2).

This will immediately deploy or activate air bag (inflator)
module or seat belt pretensioner.

16) Disconnect deployment harness from 12 volts vehicle bat-
tery (2) and short two deployment harness leads together by
fully seating one banana plug into the other.

NOTE:
• When air bag (inflator) module deploys and seat belt

pretensioner activates, rapid gas expansion will create
substantial report. Wear suitable ear protection. Notify
all people in immediate area that you intend to deploy
air bag (inflator) module or activate seat belt preten-
sioner and suitable ear protection should be worn.

• When driver air bag (inflator) module deploys, driver
air bag (inflator) module may jump about 30 cm (1 ft)
vertically. This is normal reaction to force of rapid gas
expansion inside of drive air bag (inflator) module.

• After air bag (inflator) module has been deployed, sur-
face of air bag (inflator) may contain powdery residue.
This powder consists primarily of cornstarch (used to
lubricate bag (inflator) as it inflates) and byproducts of
chemical reaction.

WARNING:
• Do not place deployed air bag (inflator) module and

activated seat belt pretensioner near any flammable
objects.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner.

• Wait for about 30 minutes before touching any metal
surface of air bag (inflater) module or seat belt preten-
sioner module. Disregarding these precautions may
cause fire or personal injury.

Failure to follow procedures may result in fire or per-
sonal injury.
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17) In the unlikely event that air bag (inflator) module or seat belt
pretensioner did not deploy/activate after following these
procedures, proceed immediately with Step 23) through 26).
If air bag (inflator) module or seat belt pretensioner did
deploy or activate, proceed with Steps 18) through 22).

18) Put on pair of shop gloves to protect your hands from possi-
ble irritation and heat when handling deployed air bag (infla-
tor) module or activated seat belt pretensioner.

19) Disconnect adapter cable (special tool) from air bag (inflator)
module or seat belt pretensioner as soon as possible. This
will prevent adapter cable (special tool) from damage due to
possible contact with hot air bag (inflator) module or hot seat
belt pretensioner.

20) Check adapter cable connector as follows.
• For air bag (inflator) module:

Air bag (inflator) module connector of adapter cable (special
tool) are designed to be reused. However they should be
inspected for damage after deployment and replaced if nec-
essary.

• For seat belt pretensioner:
Seat belt pretensioner connector of adapter cable (special
tool) must be replaced to spare connector (special tool).

21) Dispose of deployed air bag (inflator) module (1) or activated
seat belt pretensioner (2) through normal refuse channels
after it has cooled for at least 30 minutes and tightly seal air
bag (inflator) module (1) or seat belt pretensioner (2) in
strong vinyl bag. (Refer to “Deployed Air Bag (Inflator) Mod-
ule and Activated Seat Belt Pretensioner Disposal” in detail.)

22) Wash your hands with mild soap and water afterward.

23) Ensure that deployment harness has been disconnected
from 12 volts vehicle battery and that its two banana plugs
have been shorted together by fully seating one banana plug
into the other.

24) Disconnect deployment harness and adapter cable from air
bag (inflator) module or seat belt pretensioner.

NOTE:
Do not reuse seat belt pretensioner connector of adapter
cable (special tool) because it will be destroyed by shock
when seat belt pretensioner is activated.

NOTE:
Remaining steps are to be followed in the unlikely event
that air bag (inflator) module did not deploy or seat belt
pretensioner did not activate.
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25) Temporarily store undeployed air bag (inflator) module or
unactivated seat belt pretensioner referring to “Service Pre-
cautions” for details.

26) Contact your local distributor for further assistance.
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Deployment/Activation Inside of Vehicle

When the vehicle will be destroyed, or salvaged for component
parts, deploy the air bag modules and/or activate seat belt preten-
sioners installed on vehicle.

1) Turn ignition switch to “LOCK” position, remove key and put
on safety glasses.

2) Remove all loose objects from front seats and instrument
panel.

3) Disconnect air bag (inflator) module or seat belt pretensioner
connector as follows.

• For driver air bag (inflator) module:
Disconnect contact coil connector (1) located near base of
steering column.

• For passenger air bag (inflator) module:
Remove glove box from instrument panel and disconnect
passenger air bag (inflator) module connector (2).

• For side air bag (inflator) module:
To turn over driver and passenger side back trims (5) and
disconnect side air bag (inflator) module connectors (3).

• For seat belt pretensioner:
Remove both side (driver and passenger side) center pillar
lower trims and disconnect seat belt pretensioner connectors
(4).

4) Confirm that each air bag (inflator) module and/or seat belt
pretensioner is securely mounted.

[A]: Driver air bag (inflator) module

[B]: Passenger air bag (inflator) module

[C]: Side air bag (inflator) module

[D]: Seat belt pretensioner

1

1

2

4

[D]

1

2

2

3
5

[C]

[A]

[B]
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5) Check that there is no open, short or damage in special tools
(deployment harness (A) and adapter cable (B)). If any faulty
condition is found, do not use it and be sure to use new
deployment harness (A) and/or adapter cable (B). And con-
nect adapter cable (B) to deployment harness (A) and lock
connectors with lock slider.

Special tool
(A): 09932-75030
(B): 09932-78331

6) Short two deployment harness leads (1) together by fully
seating one banana plug into the other.

7) Connect adapter cable (B) in series with deployment har-
ness (A) to air bag (inflator) module or seat belt pretensioner
as follows.

• For air bag (inflator) module:
Connect adapter cable (B) in series with deployment har-
ness (A) and push adapter cable (B) connector to air bag
(inflator) module connector (driver, passenger or side of
driver and passenger) till click can be heard.

• For side air bag (inflator) module:
Connect adapter cable (B) deployment harness (A) and lock
connector with lock lever.

• For seat belt pretensioner:
Connect adapter cable (B) in series with deployment har-
ness (A) to seat belt pretensioner and lock connector with
lock part.

NOTE:
If faulty of seat belt pretensioner connector of adapter
cable (B) is found, replace it to spare connector (special
tool).

WARNING:
Deployment harness (A) shall remain shorted and not be
connected to 12 volts vehicle battery until you are ready
to deploy air bag (inflator) module or activate seat belt
pretensioner.

[A]: For driver air bag (inflator) module

[B]: For passenger air bag (inflator) module

[C]: For side air bag (inflator) module

[D]: For seat belt pretensioner

2. Seat back assembly

[A]

[B]

[C]

[D]

(B)

1

(A)

(A)
1

(B)

2

(A)1

(B)

(B)

(A)

1



10B-90 AIR BAG SYSTEM
8) Route deployment harness (1) out of vehicle.
9) Verify that inside of vehicle and area surrounding vehicle are

clear of all people and loose or flammable objects.
10) Stretch deployment harness (1) to its full length 10 m (33 ft).
11) Place 12 volts vehicle battery (2) near shorted end of deploy-

ment harness (1).
12) Completely cover windshield area and front door window

openings with drop cloth, a blanket or any similar item (3).
This reduces possibility of injury due to possible fragmenta-
tion of vehicle’s glass or interior.

13) Notify all people in immediate area that you intend to deploy
air bag (inflator) module or activate seat belt pretensioner.

10 m (33 ft)
1

2

3

NOTE:
• When air bag (inflator) module deploys or seat belt pre-

tensioner activates, rapid gas expansion will create
substantial report. Wear suitable ear protection. Notify
all people in immediate area that you intend to deploy
air bag (inflator) module or to activate seat belt preten-
sioner and suitable ear protection should be worn.

• After air bag (inflator) module has been deployed, sur-
face of air bag may contain powdery residue. This
powder consists primarily of cornstarch (used to lubri-
cate air bag (inflator) module as it inflates) and by-
products of chemical reaction.

WARNING:
• Do not place deployed air bag (inflator) module and

activated seat belt pretensioner near any flammable
objects.

• Do not apply water, oil, etc. to deployed air bag (infla-
tor) module and activated seat belt pretensioner.

• Wait for about 30 minutes before touching any metal
surface of air bag (inflater) module or seat belt preten-
sioner module. Disregarding these precautions may
cause fire or personal injury.

Failure to follow procedures may result in fire or per-
sonal injury.
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14) Separate two banana plugs (1) on deployment harness (2).
15) Connect deployment harness (2) to 12 volts vehicle battery

(3). This will immediately deploy or activate air bag (inflator)
module or seat belt pretensioner.

16) Disconnect deployment harness (2) from 12 volts vehicle
battery (3) and short two deployment harness leads together
by fully seating one banana plug into the other.

17) Repeat Steps 2) through 16) to deploy/activate air bag (infla-
tor) modules and seat belt pretensioners which has not been
deployed/activated, if any.

18) In the unlikely event that air bag (inflator) module and seat
belt pretensioner after following these procedures, proceed
immediately with Step 24) through 26). If air bag (inflator)
module and seat belt pretensioner did deploy/activate, pro-
ceed with Steps 19) through 23).

19) Carefully remove drop cloth from vehicle and clean off any
fragments or discard it entirely.

20) Put on pair of shop gloves to protect your hands from possi-
ble irritation and heat when handling deployed air bag (infla-
tor) module and activated seat belt pretensioner.

21) Disconnect adapter cable (special tool) from air bag (inflator)
module or seat belt pretensioner as soon as possible. This
will prevent adapter cable (special tool) from damage due to
possible contact with hot air bag (inflator) module or hot seat
belt pretensioner.

22) Check adapter cable connector as follows.
• For air bag (inflator) module:

Air bag (inflator) module connector of adapter cable (special
tool) are designed to be reused. However they should be
inspected for damage after deployment and replaced if nec-
essary.

• For seat belt pretensioner:
Seat belt pretensioner connector of adapter cable (special
tool) must be replaced to spare connector (special tool).

23) With air bag (inflator) modules deployed and seat belt pre-
tensioners activated, vehicle may be scrapped in the same
manner as non-air bag system/seat belt pretensioner
equipped vehicle.

1

3

2

NOTE:
Do not reuse seat belt pretensioner connector of adapter
cable (special tool) because it will be destroyed by shock
when seat belt pretensioner is activated.
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24) Remove undeployed air bag (inflator) module(s) and/or inac-
tivated seat belt pretensioner(s) from vehicle. For driver air
bag (inflator) module, refer to “Driver Air Bag (Inflator) Mod-
ule Removal and Installation” in Section 3C. For passenger
air bag (inflator) module, refer to “Passenger Air Bag (Infla-
tor) Module Removal and Installation” in this section. For
seat belt pretensioner, refer to “Front Seat Belt Removal and
Installation” in Section 10.

25) Temporarily store undeployed air bag (inflator) module and/
or unactivated seat belt pretensioner referring to “Service
Precautions” for details.

26) Contact your local distributor for further assistance.

NOTE:
Remaining steps are to be followed in the unlikely event
that air bag (inflator) module did not deploy or seat belt
pretensioner did not activate.
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Deployed Air Bag (Inflator) Module and Acti-
vated Seat Belt Pretensioner Disposal

Deployed air bag (inflator) module and activated seat belt preten-
sioner can be disposed of through normal refuse channels just
like any other parts. For their disposal, however, following points
should be noted.

• Air bag (inflator) module and seat belt pretensioner immedi-
ately after deployment/activation is very hot. Wait for 30 min-
utes to cool it off before handling it.

• Never apply water, oil, etc. to deployed air bag (inflator)
module and activated seat belt pretensioner to cool it off and
be careful so that water, oil etc. does not get on deployed air
bag (inflator) module and activated seat belt pretensioner.

• After air bag (inflator) module has been deployed, surface of
air bag may contain a powdery residue. This powder con-
sists primarily of cornstarch (used to lubricate air bag (infla-
tor) module as it inflates) and by-products of chemical
reaction. As with many service procedures, you should wear
gloves and safety glasses.

• When disposing of deployed air bag (inflator) module and
activated seat belt pretensioner, be sure to seal it in a vinyl
bag.

• When air bag (inflator) module and seat belt pretensioner
have been deployed/activated inside of vehicle which is
going to be scrapped, leave them as installed to vehicle.

• Be sure to wash your hands with mild soap and water after
handling it.

WARNING:
Failure to follow proper air bag (inflator) module and seat
belt pretensioner disposal procedures can result in air
bag deployment and pretensioner activation which may
cause personal injury. Undeployed air bag (inflator) mod-
ule and inactivated seat belt pretensioner must not be
disposed of through normal refuse channels.
Undeployed air bag (inflator) module and inactivated seat
belt pretensioner contains substances that can cause
severe illness or personal injury if sealed container is
damaged during disposal.
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Tightening Torque Specification

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
SDM mounting bolt 7 0.7 5.0
Passenger air bag (inflator) module bolt 23 2.3 16.5
Side sensor bolt 9 0.9 6.5

09932-75010 09932-75030 09932-75041 09932-75410
Air bag driver/passenger 
load tool

Air bag deployment har-
ness

Passenger air bag (infla-
tor) module deployment 
fixture

Spare connector
(See NOTE "C".)

09932-76010 09932-78310 09932-78331 09932-78340
Connector test adapter 
set (See NOTE "D".)

Adapter cable Adapter cable Adapter cable

Digital multimeter
(See NOTE "A" and 
WARNING.)

Tech 2 kit (Suzuki Scan 
Tool)
(See NOTE "B".)
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WARNING:
Be sure to use the specified digital multimeter. Otherwise, air bag (inflator) module deployment or
personal injury may result.

NOTE:
• “A”: Digital multimeter specification: Maximum test current is 10 mA or less at minimum range of

resistance measurement.
• “B”: This kit includes the following items.

1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 6. DLC loopback
adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 10. RS232 loopback connector,
11. Storage case, 12. Power supply

• “C”: These connectors are spares for adapter cable (09932-78331).
• “D”: This set includes the following items.

1. Connector test adapter kit (09932-75020), 2. Connector test adapter & shorting bar release tool
(09932-76020)
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IMPORTANT
WARNING/CAUTION/NOTE
Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

The circle with a slash in this manual means “Do not do this” or “Do not let this happen”.

WARNING:
Indicates a potential hazard that could result in death or injury.

CAUTION:
Indicates a potential hazard that could result in vehicle damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

WARNING:
This service manual is intended for authorized Suzuki dealers and qualified service technicians only.
Inexperienced technicians or technicians without the proper tools and equipment may not be able to
properly perform the services described in this manual.
Improper repair may result in injury to the technician and may render the vehicle unsafe for the driver
and passengers.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, instrument panel or any other air bag system component (on or
around air bag system components or wiring). Modifications can adversely affect air bag system
performance and lead to injury.

• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking
process), remove the air bag system components beforehand to avoid component damage or unin-
tended activation.



Foreword
This SUPPLEMENTARY SERVICE MANUAL is a supplement to IGNIS (RM413) SERVICE MANUAL. It has
been prepared exclusively for the following applicable model.

Applicable model: IGNIS with M15 petrol engine (RM415)/IGNIS with Z13DT diesel engine (RM413D)

It describes only different service information of the above applicable model as compared with IGNIS
(RM413) SERVICE MANUAL. Therefore, whenever servicing the above applicable model, consult this sup-
plement first. And for any section, item or description not found in this supplement, refer to the related ser-
vice manuals below.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools
and service materials (lubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product
information available at the time of publication approval. And used as the main subject of description is the
vehicle of standard specifications among others. Therefore, note that illustrations may differ from the vehicle
being actually serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUAL:

© COPYRIGHT MAGYAR SUZUKI CORPORATION  2003

NOTE:
“SUZUKI Dealers” means Authorized SUZUKI Service Workshop (in Europe).

Manual Name Manual No.
IGNIS (RM413) SERVICE MANUAL 99500U86G00-01E
IGNIS (RM413D)/WAGON R+ (RB413D) SUPPLEMENTARY 
SERVICE MANUAL FOR Z13DT ENGINE AND M/T

99501U86G30-01E

IGNIS (RM413/RM415/RM413D) WIRING DIAGRAM MANUAL 99512U86G20-669
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SECTION 0A

GENERAL INFORMATION

CONTENTS
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NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “Foreword” of this manual.
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Precautions
General Precautions
The WARNING and CAUTION below describe some general precautions that you should observe when servic-
ing a vehicle. These general precautions apply to many of the service procedures described in this manual, and
they will not necessarily be repeated with each procedure to which they apply.

• Before starting any service work, cover fenders, seats
and any other parts that are likely to get scratched or
stained during servicing. Also, be aware that what you
wear (e.g, buttons) may cause damage to the vehicle’s
finish.

• When performing service to electrical parts that does
not require use of battery power, disconnect the nega-
tive cable of the battery.

• When disconnecting the battery negative cable, record
displayed contents of clock and audio system before
disconnecting and reset them as before after connect-
ing.

WARNING:
• Whenever raising a vehicle for service, be sure to follow the instructions under “Vehicle Lifting

Points” in this section.
• When it is necessary to do service work with the engine running, make sure that the parking brake

is set fully and the transmission is in Neutral (for manual transmission vehicles) or Park (for auto-
matic transmission vehicles), Keep hands, hair, clothing, tools, etc. away from the fan and belts
when the engine is running.

• When it is necessary to run the engine indoors, make sure that the exhaust gas is forced outdoors.
• Do not perform service work in areas where combustible materials can come in contact with a hot

exhaust system. When working with toxic or flammable materials (such as gasoline and refriger-
ant), make sure that the area you work in is well-ventilated.

• To avoid getting burned, keep away from hot metal parts such as the radiator, exhaust manifold, tail
pipe, muffler, etc.

• New and used engine oil can be hazardous. Children and pets may be harmed by swallowing new or
used oil. Keep new and used oil and used engine oil filters away from children and pets. 
Continuous contact with used engine oil has been found to cause [skin] cancer in laboratory ani-
mals. Brief contact with used oil may irritate skin. To minimize your exposure to used engine oil,
wear a long-sleeve shirt and moisture-proof gloves (such as dish washing gloves) when changing
engine oil. If engine oil contacts your skin, wash thoroughly with soap and water. Launder any
clothing or rags if wet with oil, recycle or properly dispose of used oil and filters.

• Make sure the bonnet is fully closed and latched before driving. If it is not, it can fly up unexpect-
edly during driving, obstructing your view and resulting in an accident.
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• When removing the battery, be sure to disconnect the
negative cable first and then the positive cable. When
reconnecting the battery, connect the positive cable first
and then the negative cable, and replace the terminal
cover.

• When removing parts that are to be reused, be sure to
keep them arranged in an orderly manner so that they
may be reinstalled in the proper order and position.

• Whenever you use oil seals, gaskets, packing, O-rings,
locking washers, split pins, self-locking nuts, and cer-
tain other parts as specified, be sure to use new ones.
Also, before installing new gaskets, packing, etc., be
sure to remove any residual material from the mating
surfaces.

• Make sure that all parts used in reassembly are perfectly
clean.
When use of a certain type of lubricant, bond or sealant
is specified, be sure to use the specified type.

“A”: Sealant 99000-31250

• Be sure to use special tools when instructed.

Special tool
(A): 09917-98221
(B): 09916-58210
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• When disconnecting vacuum hoses, attach a tag
describing the correct installation positions so that the
hoses can be reinstalled correctly.

• After servicing fuel, oil, coolant, vacuum, exhaust or
brake systems, check all lines related to the system for
leaks.

• For vehicles equipped with petrol engine, never discon-
nect the fuel line between the fuel pump and injector
without first releasing the fuel pressure, or fuel can be
sprayed out under pressure.
Refer to “Fuel Pressure Relief Procedure” in section 6
for fuel pressure releasing.

• For vehicles equipped with diesel engine, never discon-
nect fuel line within 60 sec. after ignition switch turned
to OFF position, or fuel can be sprayed out under pres-
sure.

• When performing a work that produces a heat exceeding
80°C (176°F) in the vicinity of the electrical parts, remove
the heat sensitive electrical part(s) beforehand.

• Use care not to expose connectors and electrical parts
to water which will be a cause of a trouble.
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• Always be careful not to handle electrical parts (com-
puter, relay, etc.) in a rough manner or drop them.

Precaution for CAN Communication System

• The loose (1) in the wire harnesses twist of the CAN lines
except around the connector (3) should be within 100 mm
(3.9 in.) Refer to the wiring diagram for the CAN line discrim-
ination. Excessive loosed lines may be influenced by the
electric noise.

• Do not connect terminals of the CAN line using a bypass
wire (1). Otherwise, the CAN line may be influenced by the
electric noise.

Identification Information
Vehicle Identification Number

The number is punched on front dash panel in engine room and it
is also on the left side of instrument panel depending on the vehi-
cle specification.

2. Controller

3 3

22

1

1
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Engine Identification Number

The number is punched on cylinder block.

Transmission Identification Number

The automatic transmission identification number is located on
transmission case.
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Warning, Caution and Information Labels
The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on labels.
If any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.

1. Air bag label on back side of engine hood (if equipped) 5. Steering shaft joint cover label (if equipped)

2. Air bag label on sun visor (if equipped) 6. Smoke level label (Z13DT engine)

3. Radiator cap label [A]: M15 engine model

4. Engine cooling fan label (location is different depending on vehicle specification) [B]: Z13DT engine model

1
2

5

6

[B]

[A]

3

4

4
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1. Air bag label on driver air bag (inflator) module 5. Pretensioner label on seat belt retractor

2. Air bag label on combination switch and contact coil assembly 6. Child seat label

3. Air bag label on passenger air bag (inflator) module [A]: These labels are attached on vehicle equipped with air bag system only.

4. Air bag label on SDM

1

1

5

4

6

[A]
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Abbreviations and Symbols May be Used in This Manual
Abbreviations

A

ABS Anti-lock Brake System

E

EFE Heater Early Fuel Evaporation Heater 
(Positive Temperature Coefficient, 
PTC Heater)

ATDC After Top Dead Center
API American Petroleum Institute
ATF Automatic Transmission Fluid EPS Electronic Power Steering
ALR Automatic Locking Retractor EVAP Evaporative Emission
AC Alternating Current EVAP Canister Evaporative Emission Canister 

(Charcoal Canister)A/T Automatic Transmission
A/C Air Conditioning F 4WD 4 Wheel Drive
ABDC After Bottom Dead Center

G
GEN Generator

A/F Air Fuel Mixture Ratio GND Ground
A-ELR Automatic-Emergency Locking 

Retractor
H

HC Hydrocarbons
HO2S Heated Oxygen Sensor

B
B+ Battery Positive Voltage

I

IAC Valve Idle Air Control Valve (Idle Speed 
Control Solenoid Valve ISC Sole-
noid Valve)

BTDC Before Top Dead Center
BBDC Before Bottom Dead Center

C

CAN Controller Area Network IAT Sensor Intake Air Temperature Sensor 
(Air temperature Sensor, ATS)CKT Circuit

CKP sensor Crankshaft Position Sensor ICM Immobilizer Control Module
CMP sensor Camshaft Position Sensor IG Ignition
CO Carbon Monoxide ISC Actuator Idle Speed Control Actuator
CPP switch Clutch Pedal Position Switch 

(Clutch Switch, Clutch Start 
Switch)

L
LH Left Hand
LSPV Load Sensing Proportioning Valve

M

MAF Sensor Mass Air Flow Sensor (Air Flow 
Sensor, AFS, Air Flow Meter, 
AFM)

CPU Central Processing Unit
CRS Child Restraint System

D

DC Direct Current MAP Sensor Manifold Absolute Pressure Sen-
sor (Pressure Sensor, PS)DLC Data Link Connector (Assembly 

Line Diag. Link, ALDL, Serial Data 
Link, SDL)

Max Maximum
MFI Multiport Fuel Injection 

(Multipoint Fuel Injection)DOHC Double Over Head Camshaft
DOJ Double Offset Joint MIN Minimum
DRL Daytime Running Light MIL Malfunction Indicator Lamp 

(“SERVICE ENGINE SOON” 
Light)

DTC Diagnostic Trouble Code (Diag-
nostic Code)

E

EBCM Electronic Brake Control Module, 
ABS Control Module

M/T Manual Transmission
N NOx Nitrogen Oxides

EBD Electronic Brake Force Distribu-
tion

O

OBD On-Board Diagnostic System 
(Self-Diagnosis Function)

ECM Engine Control Module O/D Overdrive
ECT sensor Engine Coolant Temperature Sen-

sor (Water Temp. Sensor, WTS)
OHC Over Head Camshaft
O2S Oxygen Sensor

EGR Exhaust Gas Recirculation
P

PNP Park/Neutral Position
EGRT sensor EGR Temperature Sensor (Recir-

culated Exhaust Gas Temp. Sen-
sor, REGTS)

P/S Power Steering
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P

PSP Switch Power Steering Pressure Switch 
(P/S Pressure Switch)

PCM Powertrain Control Module
PCV Positive Crankcase Ventilation
PPS Pedal Position Sensor

R RH Right Hand

S

SAE Society of Automotive Engineers
SDM Sensing and Diagnostic Module 

(Air bag controller, Air bag control 
module)

SFI Sequential Multiport Fuel Injection
SOHC Single Over Head Camshaft
SOI Start of Injection

T

TBI Throttle Body Fuel Injection (Sin-
gle-Point Fuel Injection, SPI)

TCC Torque Converter Clutch
TCM Transmission Control Module (A/T 

Controller, A/T Control Module)
TP Sensor Throttle Position Sensor
TVV Thermal Vacuum Valve (Thermal 

Vacuum Switching Valve, TVSV, 
Bimetal Vacuum Switching Valve, 
BVSV)

TWC Three Way Catalytic Converter 
(Three Way Catalyst)

2WD 2 Wheel Drive

V
VIN Vehicle Identification Number
VSS Vehicle Speed Sensor
VVT Variable Valve Timing

W

WU-OC Warm Up Oxidation Catalytic 
Converter

WU-TWC Warm Up Three Way Catalytic 
Converter
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Fastener Information
Metric Fasteners Information

Most of the fasteners used for this vehicle are JIS-defined and
ISO-defined metric fasteners. When replacing any fasteners, it is
most important that replacement fasteners be the correct diame-
ter, thread pitch and strength.

JIS-TO-ISO Main Fasteners Comparison Table

CAUTION:
Even when the nominal diameter (1) of thread is the
same, the thread pitch (2) or the width across flats (3)
may vary between ISO and JIS. Refer to JIS-TO-ISO Main
Fasteners Comparison Table below for the difference.
Installing a mismatched bolt or nut will cause damage to
the thread.
Before installing, check the thread pitch for correct
matching and then tighten it by hand temporarily. If it is
tight, recheck the thread pitch.

Nominal diameter
M6 M8 M10 M12 M14

Standard

JIS
Thread pitch 1.0 1.25 1.25 1.25 1.5
Width across flats 10 12 14 17 19

ISO
Thread pitch 1.0 1.25 1.5 1.5 1.5
Width across flats 10 13 16 18 21
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A/C Compressor drive belt (if equipped)
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “Foreword” of this manual.
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Maintenance Schedule
Maintenance Schedule Under Normal Driving Conditions

M15 Engine Model:

NOTE:
• This interval should be judged by odometer reading or months, whichever comes first.
• This table includes service as scheduled up to 90,000 km (54,000 miles) mileage. Beyond 90,000 km

(54,000 miles), carry out the same services at the same intervals respectively.

Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

ENGINE
Drive belt (Engine accessary drive belt) – – I – – R
Valve lash (clearance) – I – I – I
Engine oil and oil filter R R R R R R
Engine coolant – – R – – R
Exhaust system – I – I – I
IGNITION SYSTEM
✱Spark plugs When 

unleaded 
fuel is used

Vehicle with-
out HO2S

Iridium plug – – – R – –

Vehicle with 
HO2S

Iridium plug Replace every 105,000 km (63,000 miles) or 
84 months

When leaded fuel is used, refer to “Maintenance Recommended Under Severe Driving Condi-
tions” in this section.

FUEL SYSTEM
Air cleaner filter Paved-road I I R I I R

Dusty conditions Refer to “Maintenance Recommended 
Under Severe Driving Conditions” in this 
section.

Fuel lines and connections – I – I – I
Fuel tank – – I – – I
EMISSION CONTROL SYSTEM
✱PCV valve Vehicle without HO2S – – I – – I

Vehicle with HO2S – – – – – I
✱Fuel evaporative emission control system – – – – – I

NOTE:
• “R”: Replace or change
• “I”: Inspect and correct, replace or lubricate if necessary
• For Sweden, items with ✱ (asterisk) should be performed by odometer reading only.
• For spark plugs, replace every 50,000 km if the local law requires.
• Iridium spark plug: IFR6J11 (NGK)
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Z13DT Engine Model:

Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

ENGINE
Engine accessary drive belt – I – I – I

Replace every 150,000 km (90,000 miles) or 
120 months

Engine oil and 
oil filter

With a synthetic engine oil of oil grade: ACEA 
B3, and oil viscosity: SAE 0W-30, 0W-40, 5W-
30, 5W-40

Replace every 20,000 km (12,000 miles) or 
16 months

With engine oils other than specified synthetic 
engine oils

Replace every 10,000 km (6,000 miles) or 8 
months

Engine coolant – – R – – R
Exhaust system – I – I – I
FUEL SYSTEM
Air cleaner filter Replace every 50,000 km (30,000 miles) or 

40 months
Fuel lines and connections – I – I – I
Fuel filter – R – R – R

Drain water every 15,000 km (90,000 miles) 
or 12 months

Fuel tank – – I – – I

NOTE:
• “R”: Replace or change
• “I”: Inspect and correct, replace or lubricate if necessary
• Some maintenance items are required to be serviced at times other than the regular maintenance

times shown at the top of above table. These items can be serviced at an earlier service opportunity
according to customer’s maintenance convenience. Their next maintenance service should be
done within the specified period.
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M15 and Z13DT Engine Models:

Interval
Km (x 1,000) 15 30 45 60 75 90
Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

BRAKE
Brake discs and pads (thickness, wear, damage) I I I I I I
Brake drums and shoes (wear, damage) – I – I – I
Brake hoses and pipes (leakage, damage, clamp) – I – I – I
Brake fluid – R – R – R
Brake lever and cable (damage, stroke, operation) Inspect at first 15,000 km (9,000 miles only)
CHASSIS AND BODY
Clutch (travel) – I – I – I
Tires (wear, damage, rotation)/wheels (damage) I I I I I I
Suspension system (tightness, damage, rattle, breakage) – I – I – I
Steering system (tightness, damage, breakage, rattle) – I – I – I
Drive shaft (axle) boots/Propeller shafts (4WD) – – I – – I
Manual transmission oil M15 engine (I: 15,000 km only) I – R – – R

Z13DT engine – R – R – R
Automatic transmission fluid Fluid level – I – I – I

Fluid change Replace every 165,000 km (99,000 miles)
Fluid hose – – – I – –

Transfer oil (4WD) (leakage, level) I – I – I –
Rear differential oil (4WD) (leakage, level) (R: 1st 15,000 km 
only)

R or I – I – I –

All latches, hinges and locks – I – I – I
Air conditioning filter (if equipped) – I R – I R

NOTE:
• “R”: Replace or change
• “I”: Inspect and correct or replace if necessary
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Maintenance Recommended Under Severe Driving Conditions
If the vehicle is usually used under the conditions corresponding to any severe condition code given below, IT IS
RECOMMENDED that applicable maintenance operation be performed at the particular interval as shown in the
following table.

Severe condition code: 
A: Repeated short trips
B: Driving on rough and/or muddy roads
C: Driving on dusty roads
D: Driving in extremely cold weather and/or salted roads
E: Repeated short trips in extremely cold weather
F: Leaded fuel use
G: – – – – –
H: Towing a trailer (if admitted)

Severe 
Condition Code

Maintenance
Maintenance 

Operation
Maintenance Interval

– B C D – – – – Drive belt (Engine accessary drive belt)
I

Every 15,000 km 
(9,000 miles) or 12 months

R
Every 45,000 km 
(27,000 miles) or 36 months

A – C D E F – H
Engine oil and oil filter

M15 engine
R

Every 5,000 km 
(3,000 miles) or 4 months

A – C D E – – H Z13DT engine
Every 10,000 km 
(6,000 miles) or 8 months

– – C – – – – – Air cleaner filter ✱1
I

Every 2,500 km 
(1,500 miles)

R
Every 30,000 km 
(18,000 miles) or 24 months

A B C – E F – H Spark plugs Iridium spark plug R
Every 30,000 km 
(18,000 miles) or 24 months

– B C D – – – H Wheel bearings I
Every 15,000 km 
(9,000 miles) or 12 months

– B – D E – – H Drive shafts and propeller shafts (4WD) I
Every 15,000 km 
(9,000 miles) or 12 months

– B – – E – – H
Manual transmission, transfer (4WD) and 
differential oil (4WD)

R

First time only: 15,000 km 
(9,000 miles) or 12 months
Second time and after:
Every 30,000 km 
(18,000 miles) or 24 months
reckoning from 0 km (0 
miles) or 0 month

– B – – E – – H Automatic transmission fluid R
Every 30,000 km 
(18,000 miles) or 24 months

NOTE:
• “I”: Inspect and correct or replace if necessary
• “R”: Replace or change
• ✱1: Inspect more frequently if the vehicle is used under dusty conditions.
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Maintenance Service
Engine Accessary Drive Belt Inspection 
(Z13DT Engine)

Water pump and generator drive belt inspection

Inspect belt for cracks, cuts, deformation, wear, tension and
cleanliness referring to “Water Pump and Generator Drive Belt
Inspection” in Section 6B3. If any defect exists, replace.

Engine Accessary Drive Belt Replacement 
(Z13DT Engine)
Water pump and generator drive belt replacement
Replace belt with new one referring to “Water Pump/Generator
Drive Belt Removal and Installation” in Section 6B3.

Engine Oil and Oil Filter Replacement (Z13DT 
Engine)

Before draining engine oil, check engine for oil leakage. If any evi-
dence of leakage is found, make sure to correct defective part
before proceeding to the following work.

WARNING:
All inspection and replacement are to be performed with
ENGINE NOT RUNNING.

WARNING:
• New and used engine oil can be hazardous.

Be sure to read “WARNING” in General Precaution in
Section 0A and observe what in written there.

• Step 1) – 7) outlined below must be performed with
ENGINE NOT RUNNING. For step 8), be sure to have
adequate ventilation while engine is running.
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1) Remove oil filter element.
a) Place oil collecting basin under filter.
b) Loosen and remove oil filter housing cover (1).

c) Pull out oil filter element (2) from cover.

2) Drain engine oil by removing drain plug (1).
3) After draining oil, wipe drain plug clean and replace seal ring

with a new one. Reinstall drain plug, and tighten it securely
as specified below.

Tightening torque
Engine oil drain plug (a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

4) Install oil filter element.
a) Replace seal ring (1) of oil filter housing cover (3) with new

one and apply engine oil to seal ring.
b) Install new oil filter element (2) to cover.

c) Install oil filter housing cover with element.

Tightening torque
Oil filter housing cover (a): 25 N·m (2.5 kg-m) 18.5 lb-ft

1

2

1

2

1

3

(a)
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5) Replenish oil until oil level is brought to FULL level mark on
dipstick. (about 3.2 liters (5.6 lmp pt.)) The filler inlet is by the
engine oil filter. 
Use specified engine oil. Select the appropriate oil viscosity
according to the proper engine oil viscosity chart [A]. 

6) Check oil filter and drain plug for oil leakage.

7) Start engine and run it for 3 minutes. Stop it and wait 5 min-
utes before checking oil level. Add oil, as necessary, to bring
oil level to FULL level mark on dipstick.

Engine Coolant Replacement (Z13DT Engine)

Change engine coolant with new one referring to “Cooling System
Flush and Refill” in Section 6B3.

NOTE:
Note that the amount of oil required when actually chang-
ing oil may somewhat differ from the data depending on
various conditions (temperature, viscosity, etc.)

-30

-22

C

F

-20

-4

-10

14

0

32

10

50

20

68

30

86

40

104

SAE 0W-30, 0W-40

SAE 5W-30, 5W-40

[A]

1. Full level mark

2. Low level mark1 2

WARNING:
To help avoid danger of being burned, do not remove
radiator cap while engine and radiator are still hot. Scald-
ing fluid and steam can be blown out under pressure if
cap is taken off too soon.

CAUTION:
When changing engine coolant, use mixture of 50% spec-
ified water and 50% ANTIFREEZE/ANTICORROSION
COOLANT for the purpose of corrosion protection and
lubrication.
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Exhaust System Inspection (Z13DT Engine)

When carrying out periodic maintenance, or the vehicle is raised
for other service, check exhaust system as follows:

• Check rubber mountings for damage, deterioration, and out
of position.

• Check exhaust system for leakage, loose connections, dents
and damages. 
If bolts or nuts are loose, tighten them to specification.

• Check nearby body areas for damaged, missing, or misposi-
tioned parts, open seams, holes, loose connections or other
defects which could permit exhaust fumes to seep into the
vehicle.

• Make sure that exhaust system components have enough
clearance from the underbody to avoid overheating and pos-
sible damage to the floor carpet.

• Any defects should be fixed at once.

Air Cleaner Filter Inspection (Z13DT Engine)

1) Remove air cleaner case clamps.
2) Take air cleaner filter out of case.

3) Check that filter is not excessively dirty, damaged or oily,
clean filter with compressed air from air outlet side of filter.

4) Install air cleaner filter and clamp upper case securely.

Air Cleaner Filter Replacement (Z13DT 
Engine)
Replace air cleaner filter with new one according to steps 1), 2)
and 4) of inspection procedure.

WARNING:
To avoid danger of being burned, do not touch exhaust
system when it is still hot. Any service on exhaust sys-
tem should be performed when it is cool.
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Fuel Lines and Connections Inspection 
(Z13DT Engine)

Visually inspect fuel lines and connections for evidence of fuel
leakage, hose cracking and damage. Make sure all clamps are
secure.
Repair leaky joints, if any.
Replace hoses that are suspected of being cracked.

Fuel Filter Replacement (Z13DT Engine)

Replace fuel filter element in fuel filter assembly (1) with new one
referring to “Fuel Filter” in Section 6C3.

Water Draining of Fuel Filter (Z13DT Engine)
Bleed fuel filter of water referring to “Water Draining of Fuel Filter”
in Section 6C3.

Fuel Tank Inspection (Z13DT Engine)

Check fuel tank damage, cracks, fuel leakage, corrosion and tank
bolts looseness.
If a problem is found, repair or replace.

Clutch Inspection
For M15 engine model:
Check clutch pedal for height and free travel referring to “Clutch
Pedal Height” and “Clutch Pedal Free Travel” in Section 7C.
Adjust or correct if necessary.
For Z13DT engine model:
Check clearance between cable nut and release shaft referring to
“Clutch Cable Adjustment” in Section 7C3.
Adjust or correct if necessary.

WARNING:
This work must be performed in a well ventilated area
and away from any open flames (such as gas hot water
heaters).
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Manual Transmission Oil Inspection (M15 
Engine)

1) Inspect transmission case for evidence of oil leakage. 
Repair leaky point if any.

2) Make sure that vehicle is placed level for oil level check.
3) Remove oil filler/level plug (1) of transmission.
4) Check oil level. 

Oil level can be checked roughly by means of filler/level plug
hole. That is, if oil flows out of level plug hole or if oil level is
found up to hole when level plug is removed, oil is properly
filled. 
If oil is found insufficient, pour specified oil up to level hole.
For specified oil, refer to “Manual Transaxle Oil Change” in
Section 7A2.

5) Apply sealant to filler/level plug and tighten it to specified
torque.

Manual Transmission Oil Replacement
Replace manual transmission oil referring to “Manual Transaxle
Oil Change” in Section 7A2 (for M15 engine) or 7A3 (for Z13DT
engine).

Automatic Transmission Fluid Level Inspec-
tion

1) Inspect transmission case for evidence of fluid leakage. 
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fluid level check.

3) Pull out dipstick and check fluid level.
For fluid level checking procedure, refer to “Fluid level check
at normal operating (hot) temperature (Hot check)” in Sec-
tion 7B and be sure to perform it under specified conditions.
If fluid level is low, replenish specified fluid.

1. Dipstick

2. Clamp

3. FULL HOT mark

4. LOW HOT mark
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Automatic Transmission Fluid Replacement

1) Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fluid level check.
3) Change fluid. For its procedure, refer to “Fluid change” in

Section 7B.

Automatic Transmission Fluid Cooler Hose 
Inspection

Check automatic transaxle fluid cooler hose for fluid leakage,
cracks, damage and deterioration.
Replace hose and/or clamp if any faulty condition is found.

Air Conditioning Filter (If Equipped) Inspec-
tion

1) Remove the air conditioning filter from the cooling unit refer-
ring to “Air Conditioning Filter (If Equipped) Replacement” in
this section.

2) Check for dirt and dust. If the air conditioning filter is exces-
sively dirty, replace the air conditioning filter with the new
one. If not, go to the next step.

3) Blow compressed air on the air outlet side of the air condi-
tioning filter for removing dust.

4) Install the air conditioning filter into the cooling unit by
reversing the removal procedure.

Air Conditioning Filter (If Equipped) Replace-
ment

1) Remove the air conditioning filter door (1) from the cooling
unit (2).

2) Remove the air conditioning filter from the cooling unit.
3) Install the new air conditioning filter into the cooling unit.
4) Install the air conditioning filter door onto the cooling unit.

1. Drain plug

1

2
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Recommended Fluids and Lubricants

Engine oil (M15 engine) SG, SH, SJ or SL grade (Refer to “Engine Oil and Oil Filter Replacement 
(Z13DT Engine)” for M15 engine in this section for engine oil viscosity.)

Engine oil (Z13DT engine) Refer to “Engine Oil and Oil Filter Replacement (Z13DT Engine)” in this 
section for engine oil grade and viscosity.

Engine coolant
(Ethylene glycol base coolant)

“Antifreeze/Anticorrosion coolant”

Brake fluid DOT 4 or SAE J1704
Manual transmission oil Refer to “Manual Transaxle Oil Change” in Section 7A2 or 7A3.
Transfer oil (4WD) Refer to “Transfer Oil Change” in Section 7D.
Differential oil (4WD) Refer to “Rear Differential Oil Change” in Section 7F.
Automatic transmission fluid An equivalent of DEXRON® – III
Door hinges Engine oil or water resistance chassis grease
Hood latch assembly Engine oil or water resistance chassis grease
Key lock cylinder Spray lubricant
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On-Vehicle Service .........................................1A-9
Heater Unit Components...............................1A-9
Heater Unit Removal and Installation..........1A-10
Blower Motor Removal and Installation............... *
Blower Motor Inspection...................................... *
Blower Motor Resistor Removal and
Installation ........................................................... *
Blower Motor Resistor Inspection ....................... *

Supplementary Heater Removal and 
Installation (if equipped) 
(Z13DT Engine) .......................................... 1A-11
Supplementary Heater Inspection 
(if equipped) (Z13DT Engine) ..................... 1A-11
Supplementary Heater Controller Removal 
and Installation (if equipped) 
(Z13DT Engine) .......................................... 1A-11
Supplementary Heater Relay Inspection (if 
equipped) (Z13DT Engine) ......................... 1A-11
Heater Control Lever Assembly
Components........................................................ *
Heater Control Lever Assembly
Removal and Installation..................................... *
Blower Speed Selector Inspection ...................... *
Rear Defogger Switch Inspection ....................... *
Air Inlet Box Components ........................... 1A-12
Air Inlet Box Removal and Installation ................ *
Center Ventilation Louver Removal and
 Installation.......................................................... *
Side Ventilation Louver Removal and
Installation........................................................... *

WARNING:
For vehicles equipped with Supplement Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGs and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGs could result in
unintentional activation of the system or could render the system inoperative. Either or these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in the “Foreword” of this manual.



1A-2 HEATER AND VENTILATION
General Description
Heater and Ventilation Construction

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

1. Heater unit 7. Foot air 13. Air inlet select door 19. Side ventilation control door

2. Air inlet box 8. Front defroster air 14. Blower motor 20. Supplementary heater (if equipped)

3. Ventilator duct 9. Side defroster air 15. Heater core 21. Supplementary heater controller (if equipped)

4. Defroster nozzle 10. Fresh air 16. Temperature control door

5. Ventilator outlet 11. Recirculation air 17. Foot air control door

6. Side ventilation air 12. Center ventilation air 18. Ventilation defroster air control door
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HEATER AND VENTILATION 1A-3
Heater and Ventilation Wiring Circuit Diagram

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.
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1A-4 HEATER AND VENTILATION
On-Board Diagnostic System Description (Z13DT Engine Model)

For Z13DT Engine Model with the supplementary heater system, the on-board diagnostic system is available.
The supplementary heater controller detects malfunctions related to the supplementary heater system. When
the controller detects some malfunction, the diagnostic information as diagnostic trouble code (DTC) is stored in
the memory of the controller. By performing the DTC check procedure, the diagnostic information can be known.
For the procedure, refer to “Diagnostic Trouble Code (DTC) Check (Z13DT Engine Model)” and “Diagnostic
Trouble Code (DTC) Table (Z13DT Engine Model)” in this section.

1. “IGNITION SWITCH” fuse 10. Lighting controller 19. Left headlight 28. Supplementary heater rarely 2

2. Ignition switch 11. Blower motor 20. Right headlight 29. Supplementary heater rarely 3

3. “HEATER” fuse 12. Blower motor resister 21. Water temperature sensor 30. Supplementary heater

4. “TURN. BACK” fuse 13. Heater control panel 22. Main fuse 31. Supplementary heater controller

5. “METER” fuse 14. Junction connector 23. Supplementary heater fuse 1 a. To lighting switch

6. “CIRCUIT FUSE BOX” fuse 15. Rear defogger 24. Supplementary heater fuse 2 b. To fuel heating relay

7. “REAR FOG” fuse 16. ECM 25. Supplementary heater fuse 3

8. “REAR DEFG” fuse 17. “HEAD LIGHT (R)” fuse 26. Generator

9. Rear defogger relay 18. “HEAD LIGHT (L)” fuse 27. Supplementary heater rarely 1

NOTE:
• The on-board diagnostic system is available only for Z13DT engine model with the supplementary

heater system.
• The SUZUKI scan tool cannot be used.



HEATER AND VENTILATION 1A-5
Diagnosis

Heater and Ventilation System Symptom Diagnosis

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

Condition Possible Cause Correction
Blower motor dose 
not work even when 
its switch is at operat-
ing position.

Fuse blown Check “HEATER” fuse and main 
heater fuse, and then check for short 
circuit to ground.

Blower motor resistor faulty Check blower motor resistor.
Blower speed selector faulty Check blower speed selector.
Blower motor faulty Replace blower motor.
Wiring or grounding faulty Repair as necessary.

Blower speed selec-
tor dose not work 
when its switch is at 
maximum airflow 
position.

Blower speed selector faulty Check blower speed selector.
Wiring or grounding faulty Check wiring and grounding, and 

then repair as necessary.

Incorrect temperature 
output.

Control cables broken or binding Check control cables.
Temperature control lever faulty Check temperature control lever.
Position of control cable clamp is faulty Check position and adjust it as nec-

essary.
Temperature control door assembly broken Repair temperature control door 

assembly.
Air ducts clogged Repair air ducts.
Heater core leaking or clogged Replace heater core.
Heater hoses leaking or clogged Replace heater hoses.
Thermostat faulty Replace thermostat case assembly 

referring to Section 6B3.
Fuse blown Check supplementary heater fuses.
Supplementary heater faulty Check supplementary heater (if 

equipped).
Supplementary heater controller faulty Check supplementary heater con-

troller (if equipped).
Supplementary heater relay faulty Check supplementary heater relay (if 

equipped).
Water temperature sensor faulty Check water temperature sensor (if 

equipped).
Full hot switch faulty Check full hot switch (if equipped).

When mode control 
lever is changed, air 
outlet port dose not 
change or lever posi-
tion disagree with air 
outlet port.

Control cable broken or binding Check control cable.
Airflow control lever faulty Check airflow control lever.
Position of control cable clamp is faulty Check position and adjust it as nec-

essary.
Control doors broken Repair control doors.
Air ducts leaking or clogged Repair air ducts.



1A-6 HEATER AND VENTILATION
Diagnostic Trouble Code (DTC) Check (Z13DT 
Engine Model)

1) Remove the glove box from the instrument panel.
2) Set the blower speed selector at the OFF position.
3) Set the temperature selector at the MAX hot position.
4) Set the rear defogger switch at the ON position.
5) Turn the headlight ON.
6) Set the headlight at the LOW position (or HIGH position).
7) Start the engine.

8) Refer to “Diagnostic Trouble Code (DTC) Table (Z13DT
Engine Model)” in this section, and see what DTC is
detected by reading the flashing pattern of the LED (1) in the
supplementary heater controller (2).

NOTE:
• This checking procedure is available only for Z13DT

engine model with the supplementary heater system.
• If more than two DTCs are detected, only DTC, which has

the highest priority, is indicated. After the DTC is trouble-
shot, DTC, which has the next priority, is indicated.

• The following procedure has to be performed two times.
For the first time, the headlight has to be set at LOW posi-
tion in the Step 7 below. For the second time, the head-
light has to be set at HIGH position in the same step.
Otherwise, it cannot be judged whether the DTC No.111
and 112 are detected or not.

• Be sure that the rear defogger switch is set at the ON
position in the Step 4. Otherwise, the DTC No.101 is indi-
cated even if the system is normal.

1 2



HEATER AND VENTILATION 1A-7
Diagnostic Trouble Code (DTC) Table (Z13DT Engine Model)

NOTE:
• This table is available only for Z13DT engine model with the supplementary heater system.
• Refer to “A/C System Wiring Circuit Diagram” in this section for details of system components, wire

colors, and terminal numbers of supplementary heater controller.
• In case that DTC 2-1, 2-2, 3-1, 3-2, 4-3, 7-1, and/or 8-1 are detected, the supplementary heater is not

activated by the supplementary heater controller.

DTC
LED flashing pattern

Priority Possible cause
First figure Second figure

– Lighted ON 1 Normal
– Lighted OFF 2 • “RED/BLK” wire at “G92-8” terminal open

• “BLK” wire at “G92-10” terminal open
• “TURN. BACK” fuse faulty

1-2 1 2 3 • “WHT/BLU” wire at “G92-17” terminal open
• Alternator not generated

2-1 2 1 4 • “BRN” wire at “G92-5” terminal open
2-2 2 2 5 • “BRN” wire at “G92-5” terminal short
3-1 3 1 6 • “BLK” wire at “G92A-5” terminal open

• “BLK” wire at “G92A-6” terminal open
3-2 3 2 7 • “BLK” wire at “G92A-5” terminal short

• “BLK” wire at “G92A-6” terminal short
4-3 4 3 8 • “BLU/WHT” wire at “G92-3” terminal open

• “BLU/WHT” wire at “G92-3” terminal short
• “HEATER” fuse faulty

5-3 5 3 9 • “BLU/RED” wire at “G92-2” terminal open
• “BLU/RED” wire at “G92-2” terminal short

6-1 6 1 10 • “BLK” wire at “G92A-2” terminal open
• “BLK” wire at “G92A-3” terminal open

7-1 7 1 11 • “GRN” wire at “G92-12” terminal open
• “GRN” wire at “G92-12” terminal short
• Supplementary heater relay 1 faulty
• “HEATER” fuse faulty

8-1 8 1 12 • “GRN/RED” wire at “G92-11” terminal open
• “GRN/RED” wire at “G92-11” terminal short
• Supplementary heater relay 2 and 3 faulty
• “HEATER” fuse faulty

10-1 10 1 13 • “BLK/RED” wire at “G92-18” terminal open
• “BLK/RED” wire at “G92-18” terminal short
• Rear defogger relay faulty
• “REAR DEFG” fuse faulty

11-1 11 1 14 • “RED/WHT” wire at “G92-16” terminal open
• “RED/WHT” wire at “G92-16” terminal short
• Headlight bulbs faulty
• “HEAD LIGHT” fuses faulty

11-2 11 2 15 • “RED” wire at “G92-15” terminal open
• “RED” wire at “G92-15” terminal short
• Headlight bulbs faulty
• “HEAD LIGHT” fuses faulty



1A-8 HEATER AND VENTILATION
Example (DTC No.2-2) of LED Flashing Pattern

[A]: First figure 1. LED ON (a). 0.3 seconds (c). 2.0 seconds

[B]: Second figure 2. LED OFF (b). 1.0 seconds

[A]

1

2

(a) (a) (a) (b) (a) (a) (a) (c)

[B]



HEATER AND VENTILATION 1A-9
On-Vehicle Service

Heater Unit Components

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

10

11

9

1. Heater core 4. Temperature control door assembly 7. Temperature control lever 10. Full hot switch (if equipped)

2. Blower motor assembly 5. Air flow control door assembly 8. Heater case 11. Water temperature sensor (if equipped)

3. Blower motor resistor 6. Air flow control lever 9. Supplementary heater (if equipped)



1A-10 HEATER AND VENTILATION
Heater Unit Removal and Installation
Removal
For Z13DT Engine Model

1) Disconnect negative (–) cable at battery.
2) If equipped with air bag system, disable air bag system refer-

ring to “Disabling Air Bag System” in Section 10B.

3) Drain engine coolant, and then disconnect heater hoses (1)
from heater unit.

4) Remove instrument panel referring to “Instrument Panel
Removal and Installation” in Section 9.

5) Remove 20-pin connector from supplementary heater con-
troller and two connectors located on supplementary heater
controller.

6) Loosen air inlet box (cooling unit) mounting nut (2) and
mounting nut (3).

7) Remove bolts (4), nuts (5) and screws (6).
8) Remove heater unit (7).

For M15 Engine model

Installation
For Z13DT Engine Model
Reverse removal procedure to install heater unit noting the follow-
ing instructions.

• When installing each part, be careful not to catch any cable
or wiring harness.

• Adjust control cables by referring to “Heater Control Lever
Assembly Removal and Installation” in this section.

• Fill engine coolant to radiator.
• If equipped with air bag system, enable air bag system refer-

ring to “Enabling Air Bag System” in Section 10B.

For M15 Engine model

5

3

2

7

1

46

6

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.



HEATER AND VENTILATION 1A-11
Supplementary Heater Removal and Installa-
tion (if equipped) (Z13DT Engine)
Removal

1) Remove heater unit referring to “Heater Unit Removal and
Installation” in this section.

2) Remove supplementary heater cover and supplementary
heater referring to “Heater Unit Components” in this section.

Installation
1) Install supplementary heater and supplementary heater

cover referring to “Heater Unit Components” in this section.
2) Install heater unit referring to “Heater Unit Removal and

Installation” in this section.

Supplementary Heater Inspection (if 
equipped) (Z13DT Engine)

• Check if there is continuity between supplementary heater
terminals. If there is no continuity, replace supplementary
heater.

• Check supplementary heater for crack or any other damage.
Replace if needed.

Supplementary Heater Controller Removal 
and Installation (if equipped) (Z13DT Engine)
Removal

1) Remove air inlet box referring to “Air Inlet Box Removal and
Installation” in this section.

2) Remove supplementary heater controller referring to “Air
Inlet Box Components” in this section.

Installation
Reverse removal procedure for installation.

Supplementary Heater Relay Inspection (if 
equipped) (Z13DT Engine)

1) Disconnect negative (–) cable at battery.

2) Remove supplementary heater relay (No.1, No.2 and No.3)
from supplementary fuse box (No.1).

3) Check if there is no continuity between terminal “c” and “d”.
If there is continuity, replace relay.

4) Check if there is continuity between terminal “c” and “d”
when a 12 V battery is connected to terminals “a” and “b”.
If there is no continuity, replace relay.

1. Supplementary heater relay No.1

2. Supplementary heater relay No.2

3. Supplementary heater relay No.3

2

1 3



1A-12 HEATER AND VENTILATION
Air Inlet Box Components

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

1. Air inlet box 4. Grommet 7. Air inlet door 10. Supplementary heater controller (if equipped)

2. Dash packing 5. Air filter (if equipped) 8. Air inlet box

3. Packing 6. Door link 9. Air resistance board
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AIR CONDITIONING (OPTIONAL) 1B-1
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

CONTENTS

General Description........................................1B-3
Refrigerant Type Construction ............................ *
Air Conditioning System Description................... *
Major Components of A/C System................1B-3
A/C System Wiring Circuit Diagram ..............1B-4

Diagnosis.........................................................1B-6
A/C System Symptom Diagnosis ..................1B-6
Abnormal Noise Diagnosis of A/C System.......... *

Abnormal noise from compressor ................... *
Abnormal noise from magnetic clutch ............. *
Abnormal noise from tubing ............................ *
Abnormal noise from condenser
assembly ......................................................... *

Abnormal noise from crankshaft pulley........... *
Abnormal noise from tension pulley ................ *
Abnormal noise from A/C evaporator.............. *
Abnormal noise from blower motor ................. *

A/C System Performance Inspection .................. *
Performance diagnosis table .......................... *

On-Vehicle Service .........................................1B-8
Operation Procedure for Refrigerant 
Charge .......................................................... 1B-8

Recovery......................................................... *
Replenishing compressor oil ..................... 1B-9
When replacing other part............................... *
Evacuation of A/C system............................... *

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGs and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGs could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:
The air conditioning system of this vehicle uses refrigerant HFC-134a (R-134a).
None of refrigerant, compressor oil and component parts is interchangeable between two types of A/
C: one using refrigerant CFC-12 (R-12) and the other using refrigerant HFC-134a (R-134a).
Be sure to check which refrigerant is used before any service work including inspection and mainte-
nance. For identification between these two types, refer to “Refrigerant Type Construction” in this
section.
When replenishing or changing refrigerant and compressor oil and when replacing parts, make sure
that the material or the part to be used is appropriate to the A/C installed in the vehicle being serviced.
Use of incorrect one will result in leakage of refrigerant, damage in parts or other faulty condition.

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in the “Foreword” of this manual.



1B-2 AIR CONDITIONING (OPTIONAL)
A/C system check for pressure leaks.............. *
Charge ............................................................ *
Removing manifold gauge set......................... *
Leak test.......................................................... *

Precautions on Servicing A/C System ................ *
Refrigerant line................................................ *
Handling refrigerant HFC-134a
(R-134a) .......................................................... *
Refrigerant recovery........................................ *
Refrigerant charge .......................................... *

Procedure After ECM Replacement 
(Z13DT Engine Model).................................. 1B-9
Condenser Assembly On-Vehicle
Inspection............................................................ *
Condenser Assembly Removal and 
Installation................................................... 1B-10
Receiver / Dryer Removal and 
Installation................................................... 1B-11
Cooling Unit (Evaporator) Components ...... 1B-13
Cooling Unit (Evaporator) Removal and 
Installation................................................... 1B-14
Cooling Unit (Evaporator) Inspection .................. *
Expansion Valve Inspection................................ *

Expansion Valve Removal and
Installation........................................................... *
Pressure Sensor Inspection 
(Z13DT Engine) .......................................... 1B-15
Pressure Sensor Removal and Installation 
(Z13DT Engine) .......................................... 1B-16
A/C Switch Inspection......................................... *
A/C Relay Inspection (Z13DT Engine)........ 1B-16
Compressor Relay Inspection............................. *
Compressor Assembly Removal and 
Installation................................................... 1B-17
Compressor Drive Belt Inspection and 
Adjustment.................................................. 1B-18
Compressor Drive Belt Replacement ......... 1B-18
Magnet Clutch Inspection ........................... 1B-18
Relief Valve Inspection ............................... 1B-19

Specifications ............................................... 1B-19
Tightening Torque Specifications ............... 1B-19

Special Tools and Equipment...................... 1B-20
Required Service Material .......................... 1B-20
Special Tool ................................................ 1B-20



AIR CONDITIONING (OPTIONAL) 1B-3
General Description
Major Components of A/C System

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

1. Cooling unit 5. Discharge hose 9. Side ventilation air 13. Side defroster air 17. Supplementary heater (if equipped)

2. Compressor 6. Suction hose 10. Center ventilation air 14. Fresh air

3. Condenser assembly 7. Liquid pipe 11. Foot air 15. Recirculation air

4. Receiver / dryer 8. Expansion valve 12. Front defroster air 16. Evaporator
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1B-4 AIR CONDITIONING (OPTIONAL)
A/C System Wiring Circuit Diagram

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.
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AIR CONDITIONING (OPTIONAL) 1B-5
ECM and Supplementary Heater Controller Terminal Arrangements

1. “IGNITION SWITCH” fuse 12. Lighting controller 23. “COMPRESSOR RELAY” fuse 34. Supplementary heater controller

2. Ignition switch 13. Junction connector 24. “HEAD LIGHT (R)” fuse 35. Full hot switch

3. “HEATER” fuse 14. Rear defogger relay 25. “HEAD LIGHT (L)” fuse 36. Supplementary heater fuse 1

4. “TURN. BACK” fuse 15. Blower motor resistor 26. Left head light 37. Supplementary heater fuse 2

5. “IG” fuse 16. Rear defogger 27. Right head light 38. Supplementary heater fuse 3

6. “METER” fuse 17. Compressor relay 28. Main fuse 39. ETC sensor

7. Blower motor 18. Magnet clutch 29. Generator a: To lightening switch

8. Heater control panel 19. A/C relay 30. Supplementary heater relay 1 b: To lightening switch

9. “CIRCUIT FUSE BOX” fuse 20. Pressure sensor 31. Supplementary heater relay 2 c: To fuel heating relay

10. “REAR FOG” fuse 21. Water temperature sensor 32. Supplementary heater relay 3

11. “REAR DEFG” fuse 22. ECM 33. Supplementary heater

[A]: ECM coupler [B]: Supplementary heater controller coupler

789101112 123456131415

222324252627 161718192021282930

373839404142 313233343536434445

525354555657 464748495051585960

51525354555657585960616263646566676869707172

73747576777879808182838485868788899091929394

29303132333435363738394041424344454647484950

78910111213141516171819202122232425262728 12

34
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E27 C66
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1B-6 AIR CONDITIONING (OPTIONAL)
Diagnosis
A/C System Symptom Diagnosis

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

Condition Possible Cause Correction
No cool air comes out 
(A/C system does not 
operate)

No refrigerant Perform recovery, evacuation and charge.
Fuse blown Check related fuses, and check short cir-

cuit to ground.
A/C switch faulty Check A/C switch.
Blower speed selector faulty Check blower speed selector referring to 

“Blower Speed Selector Inspection” in 
Section 1A.

Pressure sensor faulty Check pressure sensor.
Wiring or grounding faulty Repair as necessary.
ECT sensor faulty Check ECT sensor referring to Section 

6E3.
ECM and/or its circuit faulty Check ECM and its circuit referring to Sec-

tion 6E3.
Magnet clutch faulty Check magnet clutch.
Belt loosened or broken Adjust or replace belt.
Compressor faulty Check compressor.
Compressor relay faulty Check compressor relay.

No cool air comes out 
(A/C condenser cool-
ing fan motor does not 
operate)

Fuse blown Check related fuses, and check for short 
circuit to ground.

Wiring or grounding faulty Repair as necessary.
Radiator cooling fan motor relay faulty Check radiator cooling fan motor relay.
Radiator cooling fan motor faulty Check radiator cooling fan motor.
ECM and/or its circuit faulty Check ECM and its circuit referring to Sec-

tion 6E3.
No cool air comes out 
(Blower motor does 
not operate)

Fuse blown Check related fuses, and check for short 
circuit to ground.

Blower motor resistor faulty Check blower motor resistor referring to 
“Blower Motor Resistor Inspection” in Sec-
tion 1A.

Blower speed selector faulty Check blower speed selector referring to 
“Blower Speed Selector Inspection” in 
Section 1A.

Wiring or grounding faulty Repair as necessary.
Blower motor faulty Check blower motor referring to “Blower 

Motor Inspection” in Section 1A.



AIR CONDITIONING (OPTIONAL) 1B-7
Cool air does not 
come out or insuffi-
cient cooling (A/C sys-
tem normal operation)

Insufficient or excessive charge of 
refrigerant

Check charge of refrigerant and system for 
leaks.

Condenser clogged Check condenser.
A/C evaporator clogged or frosted Check A/C evaporator and A/C evaporator 

temperature sensor.
Expansion valve faulty Check expansion valve.
Desiccant clogged Check receiver / dryer
Belt loosened or broken Adjust or replace belt.
Magnetic clutch faulty Check magnetic clutch.
Compressor faulty Check compressor.
Air in A/C system Replace desiccant, and perform evacua-

tion and charge.
Air leaking from heater and cooling unit 
or air duct

Repair as necessary.

Heater and ventilation system faulty Check air inlet box (cooling unit), heater 
control assembly and heater unit.

Blower motor faulty Check blower motor referring to “Blower 
Motor Inspection” in Section 1A.

Excessive compressor oil existing in
A/C system

Pull out excess compressor oil in A/C sys-
tem circuit, and check compressor.

Cool air does not 
come out only inter-
mittently

Wiring connection faulty Repair as necessary.
Expansion valve faulty Check expansion valve.
Excessive moisture in A/C system Replace receiver / dryer, and perform 

evacuation and charge.
Magnetic clutch faulty Check magnetic clutch.
Excessive charge of refrigerant Check charge of refrigerant.

Cool air comes out 
only at high speed

Condenser clogged Check condenser.
Insufficient charge of refrigerant Check for charge of refrigerant.
Air in A/C system Replace receiver / dryer, and perform 

evacuation and charge.
Belt loosened or broken Adjust or replace belt.
Compressor faulty Check compressor.
Radiator cooling fan motor faulty Check radiator cooling fan motor.
Radiator cooling fan motor relay faulty Check radiator cooling fan motor relay.
Radiator cooling fan blade faulty Check radiator cooling fan blade.

Cool air does not 
come out only at high 
speed

Excessive charge of refrigerant Check for charge of refrigerant.
A/C evaporator frosted Check A/C evaporator and A/C evaporator 

temperature sensor.
Insufficient airflow of 
cooled air

A/C evaporator clogged or frosted Check A/C evaporator and A/C evaporator 
temperature sensor.

Air leaking from cooling unit or air duct Repair as necessary.
Blower motor faulty Check blower motor referring to “Blower 

Motor Inspection” in Section 1A.
Wiring or grounding faulty Repair as necessary.

Condition Possible Cause Correction
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On-Vehicle Service
Operation Procedure for Refrigerant Charge

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

WARNING:
• Your eyes should not be exposed to refrigerant (liquid).

Any liquid HFC-134a (R-134a) escaping by accident shows a temperature as low as approximately 
–6 °C (21 °F) below freezing point. Should liquid HFC-134a (R-134a) get into your eyes, it may cause
a serious injury. To protect your eyes against such accident, it is necessary to always wear gog-
gles. Should it occur that HFC-134a (R-134a) strikes your eyes, consult a doctor immediately.
– Do not use your hand to rub the affected eye(s). Instead, use quantities of fresh cold water to 

splash it over the affected area to gradually raise temperature of such area above freezing point.
– Obtain proper treatment as soon as possible from a doctor or eye specialist.

• Should the HFC-134a (R-134a) liquid come into contact with your skin, the affected area should be
treated in the same manner as when skin is frostbitten or frozen.

• Refrigerant must not be handled near where welding or steam cleaning is performed.
• Refrigerant should be kept at a cold and dark place. It should never be stored where a high temper-

ature is anticipated, e.g. where exposed to direct sun light, close to fire or inside vehicle (including
trunk room).

• Avoid breathing fumes produced when HFC-134a (R-134a) is burned. Such fumes may be hazard-
ous to health.

Start  evacuation

Stop  evacuation

10

Recharge A/C system with
refrigerant

Check A/C system for refrigerant
leaks and amount of refrigerant
charged

760

480 30



AIR CONDITIONING (OPTIONAL) 1B-9
Replenishing compressor oil

For Z13DT Engine Model
It is necessary to replenish specified amount of compressor oil to
compressor (1) from compressor suction side hole (2) before
evacuating and charging refrigerant.

When Charging Refrigerant Only
When evacuating and charging refrigerant without replacing any
component part, replenish the same amount of measured oil
when recovering refrigerant (if not measured, replenish 30 cc oil).

When Replacing Compressor

Compressor oil is sealed in each new compressor by the amount
required for A/C system. Therefore, when using a new compres-
sor for replacement, drain oil from it by the amount calculated as
follows.

“C” = “A” – “B”
“C”: Amount of oil to be drained
“A”: Amount of oil sealed in a new compressor
“B”: Amount of oil remaining in removed compressor

Oil amount in compressor
100 cm3 (100 cc, 6.1 in3)

Procedure After ECM Replacement (Z13DT 
Engine Model)
Refer to “Procedure after ECM replacement” under “ECM Regis-
tration” in Section 6E3.

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

1 2

CAUTION:
Be sure to use P/N: 99000-990C5-00A compressor oil or
an equivalent compressor oil.

NOTE:
Compressor assembly supplied from factory is filled up
with the following amount of oil.

1. New compressor

2. Removed compressor

1 2



1B-10 AIR CONDITIONING (OPTIONAL)
Condenser Assembly Removal and Installa-
tion

Removal
For Z13DT Engine Model

1) Disconnect negative (–) cable at battery.
2) Recover refrigerant from A/C system by referring to “Recov-

ery” in this section.

3) Remove front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

4) Disconnect discharge hose (1) and liquid pipe (2) from con-
denser assembly (3).

5) Remove condenser bracket bolts (4).
6) Remove condenser assembly (3).

For M15 Engine Model

Installation
For Z13DT Engine Model
Reverse removal procedure to install condenser noting the follow-
ing instructions.

• Replenish specified amount of compressor oil to compressor
suction side by referring to “Replenishing compressor oil” in
this section.

• Evacuate and charge refrigerant by referring to “Evacuation
of A/C System” and “Charge” in this section.

CAUTION:
Be careful not to damage condenser fins. If condenser fin
is bent, straighten it by using flat head screwdriver or
pair of pliers.

NOTE:
The amount of removed compressor oil must be mea-
sured for replenishing compressor oil.

4
41

2

3

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.
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For M15 Engine Model

Receiver / Dryer Removal and Installation
Removal
For Z13DT Engine Model

1) Remove refrigerant from A/C system by referring to “Recov-
ery” in this section.

2) Remove front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

3) Loosen receiver / dryer attachment bolts (1).
4) Remove receiver / dryer (2).

For M15 Engine Model

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

NOTE:
The amount of removed compressor oil must be mea-
sured for replenishing compressor oil.

2

1

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.
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Installation
For Z13DT Engine Model
Reverse removal procedure to install receiver / dryer noting the
following instructions.

• Replenish specified amount of compressor oil to compressor
suction side by referring to “Replenishing compressor oil”
(Z13DT Engine) in this section.

• Be sure to install receiver / dryer (1) to proper direction as
shown.

• Evacuate and charge refrigerant by referring to “Evacuation
of A/C System” and “Charge” in this section.

For M15 Engine Model

1

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.



AIR CONDITIONING (OPTIONAL) 1B-13
Cooling Unit (Evaporator) Components

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

1. Evaporator 3. Evaporator case 5. Drain hose 7. Supplementary heater controller (if equipped)

2. Expansion valve 4. Packing 6. Air inlet door

5

4

7
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Cooling Unit (Evaporator) Removal and 
Installation
Removal
For Z13DT Engine Model

1) Disconnect negative (–) cable at battery.
2) If equipped with air bag system, disable air bag system refer-

ring to “Disabling Air Bag System” in Section 10B.
3) Recover refrigerant from refrigeration system by using

recovery and recycling equipment referring to “Operation
Procedure for Refrigerant Charge” in this section.

4) Remove heater control cable and main harness clamp.
5) Remove 20-pin connector from supplementary heater con-

troller and two connectors located on supplementary heater
controller.

6) Loosen suction hose and liquid pipe bolt (4).
7) Loosen cooling unit bolt (1), nut (2) and screw (3) as shown

in figure.
8) Remove cooling unit (5).

For M15 Engine Model

2

5

4

7

13

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.
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Installation
For Z13DT Engine Model
Reverse removal sequence to install cooling unit, noting the fol-
lowing points.

• If cooling unit or evaporator is replaced, pour 25 cc of refrig-
erating oil to compressor suction-side.

• Install uniformly the padding (1) to installation hole.
• Evacuate and charge system according to previously

described procedure.
• Adjust heater control cable, referring to “Heater Control

Lever Assembly Removal and Installation” in Section 1A.
• Enable air bag system, if equipped.

For M15 Engine Model

Pressure Sensor Inspection (Z13DT Engine)

1) Connect manifold gauge to A/C system and operate A/C
system.

2) Check output voltage for pressure sensor (1) between GRY/
BLU and BRN/WHT, and then compare measured voltage
with specified voltage in graph.

If it does not show such characteristic as shown in graph, replace
pressure sensor.

1

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

4.75

3.8

0.5

180 2600 3300

(V)

(kPa)



1B-16 AIR CONDITIONING (OPTIONAL)
Pressure Sensor Removal and Installation 
(Z13DT Engine)
Removal

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment referring to “Operation
Procedure for Refrigerant Charge” in this section.

2) Disconnect negative (–) cable at battery.

3) Remove pressure sensor (1).

Installation
Reverse removal procedure for installation, noting the following
points.

• Apply compressor oil to dual pressure switch O-ring.
• Evacuate and charge system according to previously

described procedure.
Tightening torque
Pressure sensor: 11 N·m (1.1 kg-m, 8.0 lb-ft)

A/C Relay Inspection (Z13DT Engine)
1) Disconnect negative (–) cable at battery.
2) Remove steering column hole cover.

3) Remove A/C relay (1).
4) Check that there is no continuity between terminal “c” and

“d”. If there is continuity, replace relay.
5) Connect battery positive (+) terminal to terminal “b” of relay.

Connect battery negative (–) terminal to terminal “a” of relay.
Check for continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

1

1



AIR CONDITIONING (OPTIONAL) 1B-17
Compressor Assembly Removal and Installa-
tion
Removal
For Z13DT Engine Model

1) Run engine at idle speed with air conditioning ON for 10 min-
utes. After that stop the engine.

2) Disconnect negative (–) cable at battery.
3) Remove front bumper by referring to “Front Bumper and

Rear Bumper” in Section 9.

4) Remove belt (1).
5) Disconnect magnet clutch lead wire coupler (2).
6) Disconnect suction pipe (3) and discharge hose (4) from

compressor (5).

7) Remove compressor mounting bolts (6), and then remove
compressor (5) from its bracket.

For M15 Engine Model

Installation
For Z13DT Engine Model
Reverse removal procedure to install compressor noting the fol-
lowing instructions.

• If compressor is replaced, pour new compressor oil by refer-
ring to “Replenishing compressor oil” in this section.

• Evacuate and charge system by referring to “Recovery” in
this section.

• Adjust drive belt tension by referring to “Compressor Drive
Belt Inspection and Adjustment” in this section.

For M15 Engine Model

NOTE:
Cap open fittings immediately to keep moisture out of
system.

1 5 346

26

6

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.
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Compressor Drive Belt Inspection and 
Adjustment
Inspection
For Z13DT Engine Model
Refer to “Water Pump/Generator Drive Belt Tension Inspection”
in Section 6B3.

For M15 Engine Model

Compressor Drive Belt Replacement
Replacement
For Z13DT Engine Model
Refer to “Water Pump/Generator Drive Belt Tension Inspection”
in Section 6B3.

For M15 Engine Model

Magnet Clutch Inspection
For Z13DT Engine Model

• Check armature plate and magnet clutch pulley for wear and
oil soaked conditions respectively.

• Check magnet clutch pulley bearing for noise, wear and
grease leakage.

• Measure magnet clutch coil for resistance at 20 °C (68 °F).
If the measured resistance does not remain within above tol-
erance, replace compressor assembly.

Standard Resistance: approximately 3.7 Ω

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.
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For M15 Engine Model

Relief Valve Inspection
For Z13DT Engine Model

By using special tool, check if there is refrigerant leakage.
If there is refrigerant leakage, replace the compressor assembly.

Special tool
(A): 09990–86011

For M15 Engine Model

Specifications
Tightening Torque Specifications
For M15 Engine Model

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

A

NOTE:
For M15 engine model, refer to the same section of the
Service Manual mentioned in the “Foreword” of this ser-
vice manual.

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

Fastening part
Tightening torque

N•m kg-m lb-ft
Refrigerant line 8 mm pipe 13 1.3 9.5

12 mm pipe 23 2.3 17.0
14.5 mm pipe 33 3.3 24.0

Pressure sensor 11 1.1 8.0
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Special Tools and Equipment
Required Service Material
For M15 Engine Model

For Z13DT Engine Model

Special Tool
For M15 Engine Model

For Z13DT Engine Model

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

Material
Recommended SUZUKI product

(Part Number)
Use

Compressor oil
(refrigerant oil)

COMPRESSOR OIL
P/No.: 99000-990C5-00A

• O-ring
• Each component

NOTE:
For M15 engine model, refer to the same section of the Service Manual mentioned in the “Foreword”
of this service manual.

09990-86011
Gas leak detector
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SECTION 3B

MANUAL RACK AND PINION

CONTENTS
General Description.............................................. *

Rack and Pinion Steering Construction .............. *
Diagnosis............................................................... *

Diagnosis Table .................................................. *
Steering Wheel Check ........................................ *
Steering Rack Boot Check .................................. *
Tie Rod End Boot Check..................................... *
Steering Shaft Joint Check.................................. *
Tie Rod End Check ............................................. *

On-Vehicle Service .........................................3B-2
Rack and Pinion Assembly Components ............ *
Tie Rod End Removal and Installation..........3B-2
Steering Gear Case Removal and
Installation (for Gasoline Engine Model) ............. *
Steering Gear Case Removal and 
Installation (for Diesel Engine Model) ...........3B-2

Unit Repair............................................................. *
Rack Boot / Tie Rod Removal and
Installation........................................................... *
Steering Rack Plunger Removal and
Installation........................................................... *
Steering Rack Plunger Inspection....................... *
Steering Pinion Removal and Installation ........... *
Steering Pinion Inspection .................................. *
Steering Rack Removal and Installation ............. *
Steering Rack Inspection .................................... *
Pinion Bearing Removal and Installation ............ *

Tightening Torque Specifications.................3B-7
Required Service Material .................................... *
Special Tool........................................................... *

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
• All steering gear fasteners are important attaching parts in that they could affect the performance of

vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of these parts.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.



3B-2 MANUAL RACK AND PINION
On-Vehicle Service
Tie Rod End Removal and Installation
Installation

1) Install tie rod end lock nut (1) and tie rod end (2) to tie rod
(3). Align lock nut with mark (4) on tie rod thread.

2) Connect tie rod end to knuckle. Tighten new tie rod end nut
(1) to specified torque.

Tightening torque
Tie rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

3) Inspect for proper toe (Refer to “Front End Alignment”).

4) After confirming proper toe, tighten tie rod end lock nut to
specified torque.

Tightening torque
Tie rod end lock nut (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)

5) Tighten wheel bolts to specified torque and lower hoist.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

Steering Gear Case Removal and Installation 
(for Diesel Engine Model)
Removal

1) Slide driver’s seat as far back as possible.

CAUTION:
Be sure to set front wheels in straight direction and
remove ignition key from key cylinder before these steps,
otherwise contact coil of air bag system may get dam-
aged.



MANUAL RACK AND PINION 3B-3
2) For ease of installation, loosen steering shaft upper joint bolt
(1) but don’t remove.

3) Remove steering shaft lower joint bolt (2).
4) Disconnect lower joint from pinion.
5) Hoist vehicle and remove both wheels referring to “Wheel

Removal and Installation” in Section 3F.

6) Remove tie rod end nuts (1) from both steering knuckles.

7) Disconnect both tie rod ends (1) from knuckles (2), using
puller (3).

8) Remove lower member mounting bolts (1) and lower mem-
ber (2).

9) Remove exhaust pipe (1) referring to “Exhaust Pipe”.



3B-4 MANUAL RACK AND PINION
10) Support engine with transmission by transmission jack and
then remove engine rear mount bracket from floor panel.

11) Remove engine mount bracket bolts (1) and engine rear
mount bracket (2).

12) Remove steering gear case mounting bolts (1), nuts (2) and
gear case brackets, then remove gear case (3).

Installation

1) Apply grease to inside of pinion packing and install pinion
packing onto pinion. Mount steering gear case (1) to body
and tighten gear case mounting bolts (2) and nuts (3) to
specified torque.

Tightening torque
Steering gear case mounting bolt and nut
(a): 25N·m (2.5 kg-m, 18.0 lb-ft)

2

1

1 3

2

1

2

2(a) 1

3(a)

2(a)

3(a)
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2) Remount the engine with transmission and tighten each bolt
to specified torque.

Tightening torque
Engine rear mount bracket bolt
(a): 85 N·m (8.5 kg-m, 61.5 lb-ft)
Engine rear mounting bolt
(b): 55N·m (5.5 kg-m, 40.0 lb-ft)

3) Install exhaust pipe (1) referring to “Exhaust Pipe”.

4) Install control arm cross member (1).

Tightening torque
Control arm cross member (c): 60 N·m (6.0 kg-m, 43.5 lb-
ft)

5) Remove transmission jack.

a

b

1

c 1 c



3B-6 MANUAL RACK AND PINION
6) Install tie rod ends to knuckles (right & left). Tighten each
new tie rod end nut (1) to specified torque.

Tightening torque
Tie rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

7) Be sure that steering wheel and brake discs (right & left) are
all straight-ahead position and then insert steering lower joint
into steering pinion shaft.

8) Tighten steering shaft joint bolts (1) and (2) to specified
torque (Lower side first and then upper side).

Tightening torque
Steering shaft joint bolt (a): 28 N·m (2.8 kg-m, 20.5 lb-ft)

9) Install both wheels and tighten wheel bolts to specified
torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

10) Lower hoist.
11) Check toe setting. Adjust as required (refer to “Front Wheel

Alignment” in Section 3A).

12) Tighten both tie rod end lock nuts to specified torque.

Tightening torque
Tie rod end lock nut (a): 45 N·m (4.5 kg-m, 32.5 lb-ft)



MANUAL RACK AND PINION 3B-7
Tightening Torque Specifications

Fastening part
Tightening torque

N•m kg-m lb-ft
Steering gear case mounting bolt and nut 25 2.5 18.0
Engine rear mount bracket bolt 85 8.5 61.5
Engine rear mounting bolt 55 5.5 40.0
Control arm cross member 60 6.0 43.5
Tie rod end nut 40 4.0 29.0
Steering shaft joint bolt 28 2.8 20.5
Wheel bolt 95 9.5 69.0
Tie rod end lock nut 45 4.5 32.5
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SECTION 3D

FRONT SUSPENSION

CONTENTS
General Description........................................3D-2

Front Suspension Construction.....................3D-2
Diagnosis.........................................................3D-3

Diagnosis Table .................................................. *
Stabilizer Bar and Bushing Check....................... *
Strut Assembly Check......................................... *
Suspension Control Arm / Steering
Knuckle Check .................................................... *
Suspension Control Arm Joint Check ................. *
Front Suspension Fasteners Check.................... *
Wheel Disc, Nut and Bearing Check.............3D-3

On-Vehicle Service .........................................3D-4
Strut Assembly Component ................................ *
Strut Assembly Removal and Installation......3D-4
Strut Assembly Disassembly and
Assembly............................................................. *

Stabilizer Bar and Bushings Component ............ *
Stabilizer Bar and Bushings Removal 
and Installation..............................................3D-4
Wheel Hub and Steering Knuckle
Component ......................................................... *
Wheel Hub and Steering Knuckle 
Removal and Installation...............................3D-5
Wheel Hub and Steering Knuckle
Disassembly and Assembly ................................ *
Suspension Control Arm / Bushing
Removal and Installation..................................... *
Suspension Control Arm / Bushing
Disassembly and Assembly ................................ *

Tightening Torque Specifications.................3D-7
Required Service Material .................................... *
Special Tool........................................................... *

 

NOTE:
• All front suspension fasteners are an important attaching part in that it could affect the perfor-

mance of vital parts and systems, and/or could result in major repair expense. They must be
replaced with one of the same part number or with an equivalent part if replacement becomes nec-
essary. Do not use a replacement part of lesser quality or substitute design. Torque values must be
used as specified during reassembly to assure proper retention of this part.

• Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part or
damage to the part may result.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.



3D-2 FRONT SUSPENSION
General Description
Front Suspension Construction

1. Strut assembly 4. Wheel 7. Drive shaft 10. Paint mark Tightening torque

2. Stabilizer bar 5. Suspension control arm 8. Tie rod 11. Paint mark (only RH side) Do not reuse.

3. Steering knuckle 6. Vehicle body 9. Brake disc [A] : Forward



FRONT SUSPENSION 3D-3
Diagnosis

Wheel Disc, Nut and Bearing Check

• Inspect each wheel disc for dents, distortion and cracks.
A disc in badly damaged condition must be replaced.

• Check wheel bolts for tightness and, as necessary, retighten
them to specification.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

• Check wheel bearing for wear.
a) Remove wheel, referring to “Wheel Removal and Installa-

tion” in Section 3F.
b) Fix brake disc tightening wheel bolts.
c) Set a dial gauge.
d) Check wheel bearing for thrust play.

When measurement exceeds limit, replace bearing.

Thrust play limit:
0.1 mm (0.004 in.)

• By rotating wheel actually, check wheel bearing for noise
and smooth rotation.
If defective, replace bearing.
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On-Vehicle Service
Strut Assembly Removal and Installation
Installation
Install strut assembly by reversing removal procedure, noting the
following instructions.

• Insert bolts in such direction as shown in figure.
• Tighten all fasteners to specified torque.

Tightening torque
Strut bracket nut (a): 115 N·m (11.5 kg-m, 83.0 lb-ft)
Strut support nut (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)
Strut nut (c): 50 N·m (5.0 kg-m, 36.5 lb-ft)

• Tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt:95 N·m (9.5 kg-m, 69.0 lb-ft)

• After installation, confirm front wheel alignment referring to
“Preliminary Checks Prior to Adjusting Front Wheel Align-
ment” in Section 3A.

Stabilizer Bar and Bushings Removal and 
Installation
Installation
For installation, reverse removal procedure, noting the following
instructions.

• Install stabilizer bar (2) so that paint mark (1) on it comes to
the right side of vehicle.

CAUTION:
• Don’t twist brake hose when installing it.
• Install E-ring (1) as far as it fits to bracket (2) as shown

in figure.
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• Align the outside edge (1) of mount bushing with the outside
edge (2) of paint mark as shown in figure.

• Install mount brackets (4) so that its oblong hole side (3)
comes to the rear.

• Tighten stabilizer bar mounting bracket bolts to specified
torque.

Tightening torque
Stabilizer bar mounting bracket bolt: 
45 N·m (4.5 kg-m, 32.5 lb-ft)

• Tighten stabilizer bar nuts (1) to specified torque.

Tightening torque
Stabilizer bar nut
 (a): 50 – 150 N·m (5.0 – 15.0 kg-m, 36.5 – 108.0 lb-ft)

• Install new split pins (2) as shown.
• Tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

Wheel Hub and Steering Knuckle Removal 
and Installation

Installation

1) Using special tool and hydraulic press, press-fit wheel hub
(1) into wheel bearing (2) (Face grooved rubber seal side to
wheel hub).

Special tool
(A): 09913-75810

2) Apply grease lightly to contact part (1) of wheel bearing and
drive shaft.

“A”: Grease 99000-25050

F: Forward
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3) Install ball joint bolt (1) from the direction as shown.
4) Tighten suspension arm ball joint bolt (1) to specified torque.

Tightening torque
Suspension arm ball joint bolt
(a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

5) Tighten strut bracket nuts (2) to specified torque.

Tightening torque
Strut bracket nut (b): 115 N·m (11.5 kg-m, 83.0 lb-ft)

6) Install wheel speed sensor (1) (if equipped with ABS).

7) Connect tie rod end to steering knuckle, install new tie rod
end nut and tighten nut (1) to specified torque.

Tightening torque
The rod end nut (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

F: Forward
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8) Install brake disc (2) and brake caliper (3).
9) Tighten brake disc screws (4) and brake caliper bolt to spec-

ified torque.

Tightening torque
Brake disc screw: 9 N·m (0.9 kg-m, 6.5 lb-ft)
Brake caliper bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

10) Depress foot brake pedal and hold it there.
Tighten new drive shaft nut (1) to specified torque.

Tightening torque
Drive shaft nut (a): 175 N·m (17.5 kg-m, 127.0 lb-ft)

11) Caulk drive shaft nut (1) as shown.

Caulking specification “a”: 0.5 mm (0.02 in.) or more

12) Tightening wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

Tightening Torque Specifications

CAUTION:
Never reuse drive shaft nut (1).

CAUTION:
Be careful while caulking nut so that no crack will occur
in caulked part of nut. Cracked nut must be replaced with
new one.

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake caliper bolt 95 9.5 69.0
Brake disc screw 9 0.9 6.5
Control arm bolt 60 6.0 43.5
Control arm member bolt 60 6.0 43.5
Drive shaft nut 175 17.5 127.0
Stabilizer bar mounting bracket bolt 45 4.5 32.5
Stabilizer bar nut 50 – 150 5.0 – 15.0 36.5 – 108.0
Strut bracket nut 115 11.5 83.0
Strut nut 50 5.0 36.5
Strut support nut 23 2.3 17.0
Suspension arm ball joint bolt 60 6.0 43.5
The rod end nut 40 4.0 29.0
Control arm crossmember bolt 60 6.0 43.5
Wheel bolt 95 9.5 69.0
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SECTION 3E

REAR SUSPENSION

CONTENTS
General Description........................................3E-2

Rear Suspension Component Locator ................ *
Rear Suspension Construction .....................3E-2

Diagnosis.........................................................3E-4
Rear Shock Absorber Check............................... *
Trailing Arm, Lateral Rod, Rear Axle, Rear 
Axle (Housing) and Coil Spring Check................ *
Bump Stopper / spring Upper Seat Check .......... *
Rear Suspension Fasteners................................ *
Wheel Disc, Nut and Bearing Check.............3E-4

On-vehicle Service..........................................3E-5
Lateral Rod Removal and Installation ................. *
Rear Shock Absorber Removal and 
Installation ........................................................... *
Coil Spring Removal and Installation ............3E-5
Bump Stopper Removal and Installation.......3E-6

Spring Upper Seat Removal and Installation ...... *
Trailing Arm Removal and Installation .......... 3E-6
Rear Axle Removal and Installation 
(for 2WD Model)............................................ 3E-8
Wheel Bearing Removal and Installation 
(for 2WD Model).................................................. *
Rear Axle Shaft and Wheel Bearing Removal 
and Installation (for 4WD Model) ........................ *
Rear Axle Shaft Oil Seal Removal and 
Installation (for 4WD Model) ............................... *
Rear Axle Housing Removal and 
Installation (for 4WD Model) ....................... 3E-11

Tightening Torque Specifications............... 3E-15
Required Service Material .................................... *
Special Tool........................................................... *

 

NOTE:
• All suspension fasteners are an important attaching part in that it could affect the performance of

vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of this part.

• Never attempt to heat, quench or straighten any suspension part. Replace it with a new part, or damage
to the part may result.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.
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General Description
Rear Suspension Construction
2WD model

1. Rear coil spring 4. Rear shock absorber 7. Rear axle 10. Circlip

2. Rear bump stopper 5. Lateral rod 8. Wheel bearing Tightening torque

3. Rear spring upper seat 6. Trailing arm 9. Brake drum

6

7

5

2

1

3

4

90 N·m(9.0 kg-m)

63 N·m(6.3 kg-m)

63 N·m(6.3 kg-m)
95 N·m(9.5 kg-m)

175 N·m
(17.5 kg-m)

80 N·m(8.0 kg-m)

80 N·m(8.0 kg-m)

1

4

3

2 7

6

8

9

10

50 N·m(5.0 kg-m)

100 N·m
(10.0 kg-m)
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4WD model

A: With ABS 4. Rear shock absorber 9. Brake drum 14. Wheel bearing retainer ring or rear wheel sensor ring (if 
equipped with ABS)

B: Without ABS 5. Lateral rod 10. Rear axle shaft Tightening torque

1. Rear coil spring 6. Trailing arm 11. Breather cap

2. Rear bump stopper 7. Rear axle housing 12. Oil seal protector

3. Rear spring upper seat 8. Wheel bearing 13. Oil seal

63 N·m(6.3 kg-m)

63 N·m(6.3 kg-m)
95 N·m(9.5 kg-m)

1
4

3

2 7

6
9

15

16

8

A

B

14
13

12

10

11

50 N·m(5.0 kg-m)

55 N·m(5.5kg-m)    

10

6
7

5

2

1

3

4

90 N·m(9.0 kg-m)

80 N·m(8.0 kg-m)

80 N·m(8.0 kg-m)

100 N·m
(10.0 kg-m)

50 N·m(5.0 kg-m)
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Diagnosis
Wheel Disc, Nut and Bearing Check

• Inspect each wheel disc for dents, distortion and cracks.
 A disc in badly damaged condition must be replaced.

• Check wheel bolts for tightness and, as necessary, retighten
to specification.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

• Check wheel bearings for wear. When measuring thrust
play, apply a dial gauge to axle shaft center.
When measurement exceeds limit, replace bearing.

Thrust play limit
“a”: 0.1 mm (0.004 in.)

• By rotating wheel actually, check wheel bearing for noise
and smooth rotation. If it is defective, replace bearing.
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On-vehicle Service
Coil Spring Removal and Installation
Installation

1) Install coil spring (1) on spring seat (2) of rear axle (or axle
housing) and mate spring open end with stepped part (3) of
spring lower seat and raise rear axle (or axle housing).

2) Install shock absorber (1) lower side to rear axle (or axle
housing).
Tighten shock absorber lower bolt (2) temporarily by hand at
this step.

3) Install lateral rod (1) to vehicle body, refer to the figure for
proper installing direction of bolt (2).
Tighten nut (3) temporarily by hand at this step.

4) Remove floor jack from rear axle (or axle housing).

5) Install brake flexible hose E-ring.
6) Install LSPV spring to rear axle. Tighten LSPV adjust nut

temporarily at this step (if equipped with LSPV).

7) Install wheel (1) and tighten wheel bolts (2) to specified
torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

A : Upper side

“a” Small

“b” Large

[A]: 2WD model

[B]: 4WD model

F: Forward
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8) Lower hoist and vehicle in non-loaded condition, tighten
absorber lower bolt (1) and lateral rod body side nut (2) to
specified torque.

Tightening torque
Rear shock absorber lower bolt 
(a): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod body side nut 
(b): 100 N·m (10.0 kg-m, 72.5 lb-ft)

9) If equipped with LSPV, check and adjust LSPV spring refer-
ring to “LSPV (Load Sensing Proportioning Valve) Inspection
and Adjustment” in Section 5A and “Brake Fluid Pressure
Test (if equipped with LSPV)” in Section 5.

Bump Stopper Removal and Installation
Installation

1) Install bumper stopper.

2) Install wheel (1) and tighten wheel bolts (2) to specified
torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

Trailing Arm Removal and Installation
Installation

1) Install trailing arm (1) to vehicle body and rear axle (or axle
housing) referring to figure for proper installing direction of
bolts (2).
Tighten front nut (3) and rear nuts (4) temporarily by hand at
this step.

NOTE:
Before installing bushing, apply soap water on it.

A : Vehicle out side

B : Vehicle center side
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2) Install parking brake cable clamp (1) to trailing arm (2).

3) Clamp wheel speed sensor lead wire clamps (1) and (2)
securely (if equipped with ABS).

4) Install shock absorber (1) lower side to rear axle (or axle
housing).
Tighten shock absorber lower bolt (2) temporarily by hand at
this step.

5) Remove floor jack from rear axle (or axle housing).
6) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt: 95 N·m (9.5 kg-m, 69.0 lb-ft)

7) Lower hoist.

2

2
1
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8) Tighten front and rear trailing arm nuts (1), shock absorber
lower bolts (2) and lateral rod right side nut (3) to specified
torque.

Tightening torque
Front trailing arm nut (a): 90 N·m (9.0 kg-m, 65.0 lb-ft)
Rear trailing arm nut (b): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(c): 63 N·m (6.3 kg-m, 45.5 lb-ft)

Rear Axle Removal and Installation (for 2WD 
Model)
Installation
Install removed parts in reverse order of removal, noting the fol-
lowing points.

1) Place rear axle on floor jack. Then install lateral rod to rear
axle and tighten nut temporarily by hand.

2) Install trailing arm rear bolts (1) (right & left) in proper direc-
tion as shown in figure. Then tighten nuts (2) temporarily by
hand.

3) Install coil springs (1) (right & left) on spring seat (2) of rear
axle as shown in figure and then raise rear axle.

NOTE:
When tightening these nuts, be sure that vehicle is off
hoist and in no-loaded condition.

[A]: Vehicle center side

[B]: Vehicle outside

NOTE:
When seating coil spring (1), mate spring end with
stepped part (3) of rear axle spring seat as shown.

A: Upper side

“a”: Small

“b”: Large
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4) Tighten shock absorber lower bolts (1) (right & left) tempo-
rarily by hand.

5) Remove floor jack from rear axle.

6) Clean mating surface of rear axle (right & left) with brake
back plate and apply water tight sealant as shown in figure.

“A”: Sealant 99000-31090

7) Install brake back plates (1) and tighten back plate bolts (2)
to specified torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

8) Connect wheel speed sensor and lead wire clamps (right &
left) (if equipped with ABS).
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9) Connect brake pipes to wheel cylinders (1) (right & left) and
tighten brake pipe flare nuts (2) to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)

10) Connect brake flexible hoses (1) (right & left) to bracket on
rear axle and secure it with E-rings (2) (right & left).

11) Install LSPV spring end nut (3) and spring (1) to rear axle
bracket (2) (if equipped).

Tightening torque
LSPV spring end nut (a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

12) Install brake drums (right & left). For details, refer to “Brake
Drum Removal and Installation (for 2WD Model)” in Section
5C.

13) Fill reservoir with brake fluid and bleed brake system. (For
Bleeding Operation, see Section 5.)

14) Install wheel and tighten wheel bolts to specified torque.
Tightening torque
Wheel bolt (d): 95 N·m (9.5 kg-m, 69.0 lb-ft)

NOTE:
When installing LSPV spring end nut (3) to bracket (2),
make sure to align match marks (4) made during
removal.

1
23,(a)

4
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15) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 Ibs) load three to five times so as to obtain
proper drum-to-shoe clearance.
Adjust parking brake cable. (for Adjustment, see Section 5.)

16) Lower hoist and bounce vehicle up and down several times
to stabilize suspension.

17) Tighten right and left trailing arm rear nuts, shock absorber
lower bolts and lateral rod rear axle side nut to specified
torque.

Tightening torque
Rear trailing arm nut 
(e): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(f): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod axle housing side nut 
(g): 50 N·m (5.0 kg-m, 36.5 lb-ft)

18) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

19) Perform brake test (foot brake and parking brake).
20) If equipped with LSPV, check and adjust LSPV spring refer-

ring to “LSPV (Load Sensing Proportioning Valve) Inspection
and Adjustment” in Section 5A and perform “Brake Fluid
Pressure test” in Section 5.

21) Check each installed part for oil leakage.

Rear Axle Housing Removal and Installation 
(for 4WD Model)
Installation
Install removed parts in reverse order of removal, noting the fol-
lowing.

1) Place rear axle housing on floor jack. Then install rear trail-
ing arm bolts (1) (right & left) in proper direction as shown.
Then tighten nuts (2) temporarily by hand.

NOTE:
When tightening these nuts and bolts, be sure that vehi-
cle is off hoist and in non loaded condition.

A : Vehicle out side

B : Vehicle center side
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2) Install coil springs (3) (right & left) on spring seat (2) of axle
housing (1) and raise axle housing.

3) Install shock absorber (1) (right & left) to rear axle housing
(2) and install bolts in proper direction as shown. Then
tighten absorber lower bolts (3) (right & left) temporarily by
hand at this step.

4) Install lateral rod (1) and install bolt (3) in proper direction as
shown. Then tighten nuts (4) temporarily by hand.

NOTE:
Upper and lower diameters of coil spring are different.
Bring lager diameter end at bottom and set its open end
in place on spring seat.

4. Stepped part

A : Upper side

2. Vehicle body

A : Forward
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5) Clean mating surfaces of axle housing (1) and differential
carrier and apply sealant to housing side.

“A”: Sealant 99000-31110

6) Apply sealant to thread part of carrier bolts and tighten car-
rier bolts to specified torque.

“A”: Sealant 99000-31110

Tightening torque
Rear differential carrier bolt
(a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

7) Install propeller shaft to joint flange aligning match marks (2)
and tighten flange bolts to specified torque.

Tightening torque
Companion flange bolt (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)

8) Remove floor jack from axle housing.

9) Connect brake flexible hoses (2) (right & left) to bracket on
axle housing and secure it with E-rings (1).

Tightening torque
Brake pipe flare nut (C): 16 N·m (1.6 kg-m, 11.5 lb-ft)

10) Apply grease to rear axle shaft oil seals (1) lip (right & left) as
shown.

“A”: Grease 99000-25010

11) Clean mating surface (2) (right & left) of rear axle housing
and brake back plate and apply sealant as shown in figure.

“B”: Sealant 99000-31090

12) Install rear axle shaft (right & left) to rear axle housing.
13) Tighten brake back plate bolts to specified torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

14) Connect brake pipes (3) to wheel cylinders (1) (right & left)
and tighten brake pipe flare nuts (2) to specified torque.

Tightening torque
Brake pipe flare nut (b): 16 N·m (1.6 kg-m, 11.5 lb-ft)
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15) Apply water tight sealant where brake back plate (1) and
parking brake cable contact.
Connect parking brake cable (2) to brake back plate (right &
left) and secure it with clip (3).

“A”: Sealant 99000-31090

16) Install parking brake cable clamps to trailing arm.
17) Install wheel speed sensors (right & left) and clamp wire

securely (if equipped with ABS).
18) Install brake shoes (right & left) referring to “Brake Shoe

Removal and Installation” in Section 5C.

19) Install brake drums (1) (right & left) after making sure that
inside of brake drum and brake shoes are free from dirt and
oil. Then tighten brake drum screw (2).

20) Fill reservoir with brake fluid and bleed brake system. (For
bleeding operation, refer to “Air Bleeding of Brake System” in
Section 5.)

21) Refill differential gear housing with new specified gear oil.
Refer to “Oil Change” in Section 7F.

22) Install wheels and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (f): 95 N·m (9.5 kg-m, 69.0 lb-ft)

23) Upon completion of all jobs, pull parking brake lever with
about 200 N (20 kg, 44 lbs) load three to five times so as to
obtain proper drum-to-shoe clearance.
Adjust parking brake cable referring to “Parking Brake
Inspection and Adjustment” in Section 5.

24) Lower hoist.

NOTE:
Check to ensure that clip is in good condition before
installing it. If deformed or broken, replace.
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25) Tighten right and left trailing arm nuts (1), (4) and shock
absorber lower bolts (2) to specified torque.
Tighten lateral rod nuts (3) to specified torque.

Tightening torque
Rear trailing arm nut 
(a): 80 N·m (8.0 kg-m, 58.0 lb-ft)
Rear shock absorber lower bolt 
(b): 63 N·m (6.3 kg-m, 45.5 lb-ft)
Lateral rod axle housing side nut 
(c): 50 N·m (5.0 kg-m, 36.5 lb-ft)
Lateral rod body side nut 
(d): 100 N·m (10.0 kg-m, 72.5 lb-ft)
Front trailing arm nut 
(e): 90 N·m (9.0 kg-m, 65.0 lb-ft)

26) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

27) Perform brake test (foot brake and parking brake).
28) Check each installed part for oil leakage.

Tightening Torque Specifications

NOTE:
When tightening these bolts and nuts, be sure that vehi-
cle is off hoist and in non loaded condition.

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake back plate bolt 23 2.3 17.0
Brake pipe flare nut 16 1.6 11.5
Companion flange bolt 23 2.3 17.0
Front trailing arm nut 90 9.0 65.0
Lateral rod axle (housing) side nut 50 5.0 36.5
Lateral rod body side nut 100 10.0 72.5
LSPV spring end nut (2WD Model) 20 2.0 14.5
Rear differential carrier bolt (4WD Model) 23 2.3 17.0
Rear shock absorber lower bolt 63 6.3 45.5
Rear shock absorber upper nut 63 6.3 45.5
Rear trailing arm nut 80 8.0 58.0
Wheel bolt 95 9.5 69.0
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WHEELS AND TIRES
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NOTE:
• All wheel fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
the same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts.
There is to be no welding as it may result in extensive damage and weakening of the metal.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.



3F-2 WHEELS AND TIRES
On-vehicle Service
Wheel Removal and Installation
Removal

1) Loosen wheel bolts by approximately 180 ° (half a rotation).
2) Hoist vehicle.
3) Make sure that the Vehicle will not fall off by trying to more

vehicle body in both ways.
4) Remove wheel bolts except one.
5) Support the wheel and/or tire not to drop the wheel and then

remove the bolt left with the wheel.

Installation
For installation, reverse removal procedure, noting the flowing.
Wheel bolts must be tightened in sequence and to proper torque
to avoid bending wheel or brake disc, left figure.

Tightening order
“A” – “B” – “C” – “D”:

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

WARNING:
Do not removal all of the wheel bolts at once, because all
the wheels of this vehicle are mounted by the wheel
bolts.
Leave a bolt at least not to drop the wheel.
Support the wheel and/or tire and then remove the bolt(s)
left with the wheel.

CAUTION:
Never use heat to loosen tight wheel because application
of heat to wheel can shorten life of wheel and damage
wheel bearings.

NOTE:
Before installing wheels, remove any build-up of corro-
sion on wheel mounting surface and brake disc mount-
ing surface by scraping and wire brushing. Installing
wheels without good metal-to-metal contact at mounting
surfaces can cause wheel bolts to loosen, which can
later allow a wheel to come off while vehicle is moving.
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Tightening Torque Specifications

Fastening part
Tightening torque

N•m kg-m lb-ft
Wheel bolt 95 9.5 69.0
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Front Drive Shaft Assembly Removal and 
Installation ....................................................  4A-3
Front Drive Shaft Assembly Inspection ............... *
Front Drive Shaft Components.....................  4A-5

Front Drive Shaft Disassembly and 
Assembly .....................................................  4A-6
Front Drive Shaft Inspection ............................... *
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Disassembly and Assembly .......................  4A-15

Tightening Torque Specification................  4A-17
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Special Tools................................................  4A-18

 

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the service
manual mentioned in “Foreword” of this manual.



4A-2 FRONT DRIVE SHAFT
On-Vehicle Service
Front Drive Shaft Assembly Construction

[A] : M15 engine model 7. Oil drain plug 
: Apply sealant 99000-31260 to plug thread.

14. Center bearing support

[B] : Z13DT engine model 8. Oil filler/level plug 
: Apply sealant 99000-31260 to plug thread.

15. Center shaft

1. Transaxle 8-1. Oil filler/level plug 
: Apply sealant 99000-31260 to plug thread.
: Tighten the plug 4 N·m (0.4 kg-m), 45° and 
135°.

16. Center bearing support bolts

2. Drive shaft assembly 9. Tie-rod end nut 17. Oil pan

3. Tie-rod end 10. Ball stud bolt 18. Oil pan bolt

4. Suspension control arm 11. Drive shaft nut Do not reuse.

5. Stabilizer 12. Wheel bolt Tightening torque

6. Stabilizer mount bracket bolt 13. Drive shaft washer
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Front Drive Shaft Assembly Removal and 
Installation
Removal

1) Disengage caulking (1) and remove drive shaft nut (2).
2) Loosen wheel bolts.
3) Hoist vehicle.
4) Remove wheel.

5) Drain transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A2 (M/T vehicle with M15 engine),
“Fluid change” in Section 7B (A/T vehicle with M15 engine),
or “Manual Transaxle Oil Change” in Section 7A3 (vehicle
with Z13DT engine), and drain transfer oil (4WD vehicle)
referring to “Transfer Oil Change” in Section 7D.

6) Remove tie-rod end referring to “Suspension Control Arm/
Bushing Removal and Installation” in Section 3D.

7) Pull out drive shaft joint (2) as follows.
a) Left side of 2WD vehicle and 4WD vehicle

Using tire lever (1), pull out drive shaft joint (2) so as to
release snap ring fitting of joint spline at differential side.

b) Right side of 2WD vehicle
Using plastic hammer (3), drive out drive shaft joint (2) so
as to release snap ring fitting of joint spline at center shaft.

c) Right side of 4WD vehicle
Using plastic hammer, drive out drive shaft joint (2) so as to
release snap ring fitting of joint spline at transfer side.

8) Remove two stabilizer mount brackets from vehicle body
referring to “Wheel Hub and Steering Knuckle Removal and
Installation” in Section 3D.

CAUTION:
To prevent the breakage of boots, be careful not to dam-
age the boots when removing drive shaft assembly.

[A] : Left side shaft of 2WD vehicle and 4WD vehicle

[B] : Right side shaft of 2WD vehicle

[C] : Right side shaft of 4WD vehicle
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9) Disconnect front suspension control arm ball joint stud from
steering knuckle (1) by pushing down stabilizer bar after
removing ball stud bolt (2).

10) Remove drive shaft assembly.

11) For vehicle with center shaft, remove center bearing support
bolts (3) and remove center bearing support (2) with center
shaft (1) from differential side gear.

Installation

Install drive shaft assembly by reversing removal procedure not-
ing the following points.

• Install wheel side joint to steering knuckle first, and then dif-
ferential side joint to transaxle.

• Tighten each bolt and nut to the specified torque referring to
“Front Drive Shaft Assembly Construction” in this section.

• Fill transaxle with oil referring to “Manual Transaxle Oil
Change” in Section 7A2 (M/T vehicle with M15 engine),
“Fluid change” in Section 7B (A/T vehicle with M15 engine),
or “Manual Transaxle Oil Change” in Section 7A3 (vehicle
with Z13DT engine), and fill transfer with oil (4WD vehicle)
referring to “Transfer Oil Change” in Section 7D.

• Check toe setting and adjust as required.

1

2

3

2

1

CAUTION:
• Be careful not to damage oil seals and boots when

installing drive shaft assembly.
• Do not hit joint with hammer. Inserting joint only by

hands is allowed.
• Make sure that differential side joint is inserted fully

and its snap ring is seated as it was.
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Front Drive Shaft Components
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Front Drive Shaft Disassembly and Assembly
Disassembly
For M15 engine model and right side shaft of Z13DT 
engine model

1) Remove differential side boot big band (1) as follows.
a) For boot big band without joint

i) Remove boot big band by tapping boot and band with
plastic hammer. If it is hard to remove boot big band, cut it
using a nipper or an iron saw with care not to damage
DOJ housing.

b) For boot big band with joint
i) Draw hooks of boot big band together and remove band.

[A] : 2WD vehicle 8. Boot (Wheel side) 18. Circlip

[B] : M15 engine model 9. Boot big band 18-1. Circlip (M15 engine model)

[C] : Z13DT engine model 10. Differential side joint housing
(for Double offset joint) :
Apply black and grey grease included in 
spare part.

19. Center shaft support bearing

1. Right side drive shaft assembly 11. Damper (RH) 20. Snap ring

2. Left side drive shaft assembly 12. Differential side joint housing 
(for Double offset joint) :
Apply black and grey grease included in 
spare part.

21. Center shaft

3. Boot (Differential or transfer side) 13. Damper band 22. Differential side joint (Cross groove joint) :
Apply dark brown grease included in spare 
parts.

4. Circlip 14. Cage (for Double offset joint) 23. Circlip

5. Boot small band 15. Circlip Do not reuse.

6. Snap ring 16. Center bearing support bracket

7. Wheel side joint (Constant velocity ball joint) :
Apply grease included in spare part.
• Black grease (M15 engine model and right side 

shaft of Z13DT engine model)
• Dark brown (Left side shaft of Z13DT engine 

model)

17. Oil seal
: Apply grease 99000-25010 to seal lip.

CAUTION:
Disassembly of wheel side joint is not allowed. If any
abnormality is found, replace it as assembly.

[A] : For boot big band without joint

[B] : For boot big band with joint
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2) Move boot (1) toward the center of shaft and remove circlip
(2) from differential side joint housing (3), and then take dif-
ferential side joint housing from shaft.

3) Wipe off grease and remove snap ring (1) by using special
tool.

Special tool
(A) : 09900-06107

4) Pull out cage (1) by using bearing puller (2).

5) Remove differential side boot small band, and then pull out
differential side boot from shaft.

6) Remove damper band, and then pull out damper through
shaft.
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7) Remove wheel side boot big band (1) as follows.
a) For boot big band without joint

i) Cut boot big band by using an iron saw or a nipper with
care not to damage wheel side joint housing.

b) For boot big band with joint
i) Draw hooks of boot big band together and remove band.

8) Remove wheel side small boot band, and then pull out wheel
side boot from shaft.

For left side shaft of Z13DT engine model

1) Remove differential side boot big band (1) by using flat end
rod or the like.

2) Remove differential side joint from shaft as follows.
a) Gather boot and remove old grease so that circlip (1) is vis-

ible.

[A] : For boot big band without joint

[B] : For boot big band with joint

CAUTION:
Disassembly of wheel and differential side joints is not
allowed. If any abnormality is found, replace it as assem-
bly.

1

1
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b) Clamp drive shaft in soft jawed vise, and then expand cir-
clip (2) by using special tool and pull out differential side
joint from drive shaft (1) by using plastic hammer.

Special tool
(A) : 09900-06107

3) Remove differential side boot small band, and then pull out
differential side boot from shaft.

4) Pull out damper through shaft.

5) Remove wheel side boot big band (1) as follows.
a) For boot big band without joint

i) Cut boot big band by using an iron saw or a nipper with
care not to damage wheel side joint housing.

b) For boot big band with joint
i) Remove boot big band by using flat end rod or the like.

6) Remove wheel side boot small band, and then pull out wheel
side boot from shaft.

(A)

1

2

[A] : For boot big band without joint

[B] : For boot big band with joint
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Assembly
For M15 engine model and right side shaft of Z13DT 
engine model

Judging from abnormality noted before disassembly and what is
found though visual check of each component after disassembly,
prepare replacement parts and start assembly, and make sure
that wheel side joint (1) and differential side joint (2) are washed
thoroughly and air dried, and boots (3) are cleaned with cloth if
they are to be reused.

1) Wash each component (except boots). After wash, dry each
component completely by blowing air.

2) Clean boots with cloth.
3) Apply the specified amount of grease to the inside of joint

housing.

Grease color
For M15 engine model : Black
For right side shaft of Z13DT engine model : Black
Amount
For M15 engine model : 60 – 80 g (2.1 – 2.8 oz)
For right side shaft of Z13DT engine model : 
75 – 95 g (2.6 – 3.4 oz)

4) Install wheel side boot on shaft, and then fasten boot big
band (1) by drawing hooks (2) with plier (3) and engage
hooks (4) in slot and window (5).

CAUTION:
• Do not wash boots in degrease, such as gasoline or

kerosene, etc. Washing in degrease causes deteriora-
tion of boots.

• To ensure full performance of joint as designed, be
sure to distinguish two types of grease in spare part
and apply the specified amount of grease to each joint.

[A] : Wheel side joint

[B] : Transaxle or transfer side joint

[1] : Left side shaft

[2] : Right side shaft

CAUTION:
• Place boot band against forward rotation (A).
• Do not squeeze or distort boot when fastening it with

bands. Distorted boot caused by squeezing air may
reduce its durability.
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5) Place new wheel side boot small band (1) onto boot putting
band outer end (2) against forward rotation (3) as shown in
figure.

6) Fasten boot small band by using special tool.

Special tool
(A) : 09943-57010

7) Install damper (1) on right side drive shaft according to
dimension specified below.

Damper installation position
For M15 engine model 
“a” : 174 – 180 mm (6.85 – 7.09 in.)
For Z13DT engine model 
“a” : 157 – 163 mm (6.18 – 6.42 in.)

8) Fasten damper band referring to step 6) in assembly.

9) Set new differential side boot small band and differential side
boot on shaft temporarily.

10) Install cage (1) onto shaft by using pipe (2).

Pipe diameter
“a” : 25 mm (0.98 in.) or more
“b” : 33 mm (1.30 in.) or less

NOTE:
• Small band must not come out of its installation sec-

tion.
• Be sure to caulk small band securely until complete

contact “b” is obtained.

(A)

“b”

CAUTION:
Install cage directing smaller outside diameter side to
wheel side.
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11) Install new snap ring (1) by using special tool.

Special tool
(A) : 09900-06107

12) Apply grease to entire surface of cage using specified
grease included in spare parts.

13) Insert cage into joint housing and fit circlip (1) into groove of
joint housing (2).

14) Apply the specified amount of grease to the inside of joint
housing, and fit boot to joint housing. After fitting boot, insert
screwdriver into boot on joint housing side and allow air to
enter boot so that air pressure in boot becomes the same as
atmospheric pressure.

Grease color
For right side shaft of M15 engine model : Black and grey
For left side shaft of M15 engine model : Black and grey
For right side shaft of Z13DT engine model 
: Black and grey
Amount
For right side shaft of M15 engine model 
: 75 – 95 g (2.6 – 3.4 oz)
For left side shaft of M15 engine model 
: 70 – 90 g (2.5 – 3.2 oz)
For right side shaft of Z13DT engine model 
: 80 – 100 g (2.8 – 3.5 oz)

CAUTION:
Position opening of snap ring “c” so that it will not be
lined up with a ball.



FRONT DRIVE SHAFT 4A-13
15) When fixing boot (1) to joint housing (2) with boot big band
(3), adjust so that measurements become as indicated
below. For fixing boot band, refer to steps 4) to 6).

Drive shaft boot fixing position
Left side shaft of vehicle with manual transaxle
“a” : 153.8 – 163.8 mm (6.06 – 6.45 in.)
Left side shaft of vehicle with automatic transaxle
“a” : 143.5 – 153.5 mm (5.65 – 6.04 in.)
Right side shaft
“b” : 182.8 – 192.8 mm (7.20 – 7.59 in.)

For left side shaft of Z13DT engine model

1) Wash each component (except boots).
After wash, dry each component completely by blowing air.

2) Clean boots with cloth.

3) Install wheel side boot on shaft temporarily.
4) Apply grease in the supplied parts to the inside of joint hous-

ing.

Grease color : Dark brown
Amount : Approximately 85 g (3.0 oz)

5) Fit wheel side boot onto grooves of housing and shaft.

6) Place new wheel side boot big band onto boot putting band
outer end (1) against forward rotation (2) as shown in figure.

CAUTION:
• Bend each boot band against forward rotation (A).
• Do not squeeze or distort boot when fastening it with

bands. Distorted boot caused by squeezing air may
reduce its durability.

[A] : Left side shaft

[B] : Right side shaft

CAUTION:
To prevent any problem caused by washing solution, do
not wash boots. Degreasing boots with cloth is allowed.

1

2
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7) Confirm that wheel side boot is not stretched or contracted,
and then fasten boot big band (1) securely by using special
tool.

Special tool
(A) : 09943-55010 or 09943-57010

8) Place new wheel side boot small band (1) onto boot putting
band outer end (2) against forward rotation (3) as shown in
figure.

9) Confirm that wheel side boot is not stretched or contracted,
and then fasten boot small band (1) securely by using spe-
cial tool.

Special tool
(A) : 09943-55010 or 09943-57010

10) Install damper (1) on drive shaft according to dimension
specified below.

Damper installation position
“a” : 157 – 163 mm (6.18 – 6.42 in.)

11) Set new differential side boot small band (2) and differential
side boot (1) on shaft temporarily.

A

1

(A)

1

1

2
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12) Apply grease in the supplied parts to the inside of differential
side joint housing.

Grease color : Dark brown
Amount : Approximately 80 g (2.8 oz)

13) Place differential side joint onto spline of drive shaft and
drive onto drive shaft by using plastic hammer until circlip
engages.

14) Fit boot to grooves of shaft and housing and adjust length “a”
to specification below. Insert screwdriver into boot and allow
air to enter boot so that air pressure in boot becomes the
same as atmospheric pressure.

Drive shaft boot fixing position
“a” : Approximately 168.7 mm (6.64 in.)

15) Install and fasten new boot big and small bands at that posi-
tion of step 14) in the same procedure as steps 6) to 9).

Center Shaft and Center Bearing Support Dis-
assembly and Assembly
Disassembly

1) For M/T vehicle, go to the next step. For A/T vehicle, remove
wheel side oil seal and circlip from center bearing support
bracket (3).

2) Using hydraulic press (1), draw out center shaft (2) from cen-
ter shaft support bearing.

3) Remove oil seals from center bearing support bracket (3).

A : Differential side

CAUTION:
Do not squeeze or distort boot when fastening it with
bands. Distorted boot caused by squeezing air may
reduce its durability.

“a”

[A]
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4) Remove bearing support circlip(s) (1) by using special tool.

Special tool
(A) : 09900-06108

5) Remove center shaft support bearing from center bearing
support bracket.

Assembly

Install center shaft by reversing removal procedure and noting fol-
lowing points

• When installing circlip(s) (1), make sure that it fits in circlip
groove in center bearing support bracket (2) securely as
shown.

• When installing left oil seal (1) and right oil seal (2) to center
bearing support bracket (3) by using special tools, use care
so that the oil seals installed in proper direction and position
as shown figure.

Special tool
(A) : 09913-76010 (For A/T vehicle)
(B) : 09951-46010 (For A/T vehicle)
(C) : 09944-66020 (For A/T vehicle)

09925-15410 (For M/T vehicle)

Distance 
M/T vehicle with M15 engine
“a” : 8 – 9 mm (0.31 – 0.35 in.)
“b” : 2 – 3 mm (0.08 – 0.12 in.)
A/T vehicle with M15 engine
“a” : 0 mm (0 in.)
“b” : 0 mm (0 in.)
Z13DT engine model
“a” : 3.5 – 4.5 mm (0.14 – 0.18 in.)
“b” : 3.5 – 4.5 mm (0.14 – 0.18 in.)

• Be sure to apply grease to oil seal lip and bearing side space
indicated in figure.

“A” : Grease 99000-25010

NOTE:
Two circlips are installed in center bearing support
bracket of M15 engine model. On the other hand, one cir-
clip is installed in center bearing support bracket of
Z13DT engine model.
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• Press-fit center shaft (1) from transaxle side.

Tightening Torque Specification

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
Oil drain plug 21 2.1 15.5
Oil filler/level plug (M15 engine model) 21 2.1 15.5
Oil filler/level plug 
(Z13DT engine model)

Tighten the plug 4 N•m (0.4 kg-m, 3.0 lb-ft), 45° and 135°.

Ball stud bolt 60 6.0 43.5
Tie rod end nut 40 4.0 29.0
Drive shaft nut 175 17.5 126.5
Wheel bolt 95 9.5 69.0
Stabilizer mount bracket bolt 45 4.5 32.5
Center bearing support bolt (M15 engine model) 55 5.5 40.0
Center bearing support bolt (Z13DT engine 
model)

25 2.5 18.0

Oil pan bolt (Z13DT engine model) 18 1.8 13.0

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease
SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips

Sealant
SUZUKI BOND NO. 1217G
(99000-31260)

• Oil drain and filler/level plugs for manual 
transmission
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Special Tools

09900-06107 09900-06108 09913-76010 09925-15410
Snap ring plier (Open 
type)

Snap ring plier (Close 
type)

Differential bearing race 
inst

Oil seal installer

09943-55010 09943-57010 09944-66020 09951-46010
Boot clamp plier Band compressor Installer bearing Installer drive shaft oil 

seal
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SECTION 5

BRAKES

CONTENTS
General Description.............................................. *
Diagnosis............................................................... *

Road Testing Brakes........................................... *
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Substandard or Contaminated Brake Fluid ......... *
Diagnosis Table .................................................. *

Check and Adjustment ......................................... *
Air Bleeding of Brake System ............................. *
Brake Pedal Free Height Check.......................... *
Brake (Stop) Light Switch Check ........................ *
Excessive Pedal Travel Check............................ *
Brake Pedal Play Check ..................................... *
Brake Fluid Level Check ..................................... *
Brake Hose and Pipe Check ............................... *
Master Cylinder Check........................................ *

Brake Disc Check ............................................... *
Brake Pad Check ................................................ *
Brake Shoe Check .............................................. *
Parking Brake Inspection and Adjustment .......... *
Flushing Brake Hydraulic System....................... *
Brake Fluid Pressure Test
(if equipped with LSPV) ...................................... *
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Check air tightness ......................................... *
Check operation.............................................. *
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
• When inspecting and servicing vehicle equipped with ABS, be sure to refer to section 5E first.
• All brake fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.
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Tightening Torque Specifications

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake pipe flare nut 16 1.6 11.5
Brake bleeder plug Front caliper 6.5 0.65 5.0

Wheel cylinder 8.5 0.85 6.5
LSPV mounting bolt 26 2.6 19.0
LSPV spring end nut 20 2.0 14.5
LSPV spring bracket screw 9 0.9 6.5
Wheel bolt 95 9.5 69.0
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SECTION 5A

BRAKES PIPE / HOSE / MASTER CYLINDER

CONTENTS
General Description.............................................. *

LSPV (Load Sensing Proportioning Valve)
Assembly Description (if equipped)..................... *

Diagnosis............................................................... *
Check and Adjustment ......................................... *
On-Vehicle Service .........................................5A-3

Front Brake Hose Components
Location............................................................... *
Front Brake Pipe Components Location .......5A-4
Rear Brake Hose / Pipe Components
Location............................................................... *
Brake Hose / Pipe Removal and
Installation ........................................................... *
Master Cylinder Reservoir Removal and
Installation (for LH Model) ................................... *
Master Cylinder Reservoir Removal and
Installation (for RH Model) .................................. *
Master Cylinder Components.............................. *
Master Cylinder Removal and Installation
(for LH Model) ..................................................... *

Master Cylinder Removal and Installation
(for RH Model) .................................................... *
Master Cylinder Disassembly and
Assembly (for RH Model).................................... *
Master Cylinder Assembly Inspection
(for RH Model) .................................................... *
Master Cylinder Check (for LH Model)................ *
Master Cylinder Check (for RH Model) ............... *
Brake Booster Components Locator................... *
Brake Booster Removal and Installation
(for LH Model) ..................................................... *
Brake Booster Removal and Installation
(for RH Model) .................................................... *
Brake Booster Inspection (for LH Model)............ *
Brake Booster Inspection and Adjustment
(for RH Model) .................................................... *
LSPV (Load Sensing Proportioning Valve)
Assembly Components Locator
(if equipped) ........................................................ *
LSPV (Load Sensing Proportioning Valve)
Removal and Installation..................................... *

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
• All brake fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.
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Inspection and Adjustment.................................. *
Brake Pedal and Brake Pedal Bracket
Components Location ......................................... *
Brake Pedal and Brake Pedal Bracket
Removal and installation..................................... *

Stop (Brake) Lamp Switch Removal and
Installation........................................................... *

Tightening Torque Specifications....................... *
Required Service Material.................................... *
Special Tools......................................................... *
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On-Vehicle Service

CAUTION:
• Lubricate rubber parts with clean, fresh brake fluid to ease assembly.
• Do not use lubricated shop air on brake parts as damage to rubber components may result.
• If any hydraulic component is removed or brake line disconnected, bleed the brake system.
• The torque values specified are for dry, unlubricated fasteners.
• Do not allow brake fluid to get on painted surfaces. Painted surfaces will be damaged by brake

fluid.
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Front Brake Pipe Components Location
For vehicle with ABS (Gasoline Engine Model)

T: Top side 1. from master cylinder primary to ABS hydraulic unit 5. ABS hydraulic unit [A]: For left-hand steering vehicle

F: Front side 2. from master cylinder secondary to ABS hydraulic unit 6. Master cylinder [B]: For right-hand steering vehicle

R: Right side 3. from ABS hydraulic unit to left front brake 7. Front brake hose Tightening torque

a-m: Clamp 4. from ABS hydraulic unit to right front brake

a b d e f g m

[A]

[B]

TT R

FF F

T T

F

T

F

T

R R

a

7
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4 3
1 2

b

d

m

f

b
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e

a

b

g

f

f

m

e

6

6

1
2

5

7

4
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For vehicle with ABS (Diesel Engine Model)

T: Top side 1. from master cylinder primary piston to ABS hydraulic unit 6. Master cylinder

F: Front side 2. from master cylinder secondary piston to ABS hydraulic unit 7. Front brake hose

R: Right side 3. Form ABS hydraulic unit to left front brake Tightening torque

Rr: Rear side 4. Form ABS hydraulic unit to right front brake

a-g: Clamps 5. ABS hydraulic unit
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For vehicle without ABS

T: Top side 1. Master cylinder [A]: For left-hand steering vehicle

F: Front side 2. Front brake hose [B]: For right-hand steering vehicle

R: Right side 3. from master cylinder primary to right front brake Tightening torque

b-m: Clamp 4. from master cylinder secondary to left front brake
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SECTION 5B

FRONT BRAKE

CONTENTS
General Description.............................................. *

Front Brake Component Location ....................... *
Diagnosis............................................................... *
Check and Adjustment ......................................... *
On-Vehicle Service .........................................5B-2

Front Disc Brake Pad Removal and 
Installation .....................................................5B-2
Front Disc Brake Pad Inspection......................... *
Front Brake Disc Inspection ................................ *
Brake Caliper Carrier Inspection ......................... *

Front Disc Brake Caliper Removal and 
Installation..................................................... 5B-3
Front Disc Brake Caliper Boot Inspection ........... *
Front Disc Brake Caliper Disassembly
and Assembly ..................................................... *
Front Brake Disc Removal and 
Installation..................................................... 5B-4

Tightening Torque Specification...................5B-4
Required Service Material .................................... *
Special Tool........................................................... *

NOTE:
• All brake fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.
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On-Vehicle Service
Front Disc Brake Pad Removal and Installa-
tion
Installation

1) Install pads (1).

2) Install caliper (1) and tighten caliper pin bolts (2) to specifica-
tion.

Tightening torque
Caliper pin bolt (a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

3) Tighten front wheel bolts to specification.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

4) Upon completion of installation, perform brake test.

CAUTION:
Observe CAUTION at the beginning of “Front Brake Com-
ponents Location” in this section.

NOTE:
• When installing brake pad, make sure that its tapered

side is positioned upward (A) as shown in figure.
• Install pad with sensor (2) to vehicle center side on

right wheel brake.

A: Upper side

B: Lower side

NOTE:
Make sure that boots (3) are fit into groove securely.
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Front Disc Brake Caliper Removal and Instal-
lation
Installation

Before installing caliper (cylinder body) to carrier, check to ensure
that guiding pin (1) and locking pin (2) inserted in each caliper
carrier hole can be moved smoothly in thrust direction.

“A”: Rubber grease

1) Install caliper (1) to caliper carrier (2).

2) Tighten caliper pin bolts (3) to specifications.

Tightening torque
Caliper pin bolt (a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

3) Install brake flexible hose (1) and new gaskets (3) as shown
and tighten hose bolt (2) to specification.

Tightening torque
Flexible hose bolt (b): 23 N·m (2.3 kg-m, 17.0 lb-ft)

CAUTION:
Observe CAUTION at the beginning of “Front Brake Com-
ponents Location” in this section.

NOTE:
Use rubber grease whose viscosity varies very little even
at –40 °C (–40 °F) if applied.

NOTE:
Make sure that boots are fit into groove securely.
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4) Tighten wheel bolts to specification.

Tightening torque
Wheel bolt (c): 95 N·m (9.5 kg-m, 69.0 lb-ft)

5) After completing installation, fill reservoir with brake fluid and
bleed brake system. Perform brake test and check each
installed part for oil leakage.

Front Brake Disc Removal and Installation

Installation

1) Install disc to wheel hub and tighten disc securing screws.
2) Install caliper assembly to steering knuckle.
3) Tighten caliper carrier bolts (1) to specification.

Tightening torque
Caliper carrier bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

4) Tighten front wheel bolts to specifications.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

5) Upon completion of installation, perform brake test.

Tightening Torque Specification

CAUTION:
During removal, be careful not to damage brake flexible
hose and not to depress brake pedal.

Fastening part
Tightening torque

N•m kg-m lb-ft
Caliper pin bolt 30.0 3.0 22.0
Wheel bolt 95.0 9.5 69.0
Flexible hose bolt 23.0 2.3 17.0
Caliper carrier bolt 95.0 9.5 69.0
Brake disc securing screw 9.0 0.9 6.5
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SECTION 5C

PARKING AND REAR BRAKE

CONTENTS
Diagnosis............................................................... *
Check and Adjustment ......................................... *
On-Vehicle Service .........................................5C-2

Brake Drum Component Location....................... *
Brake Drum Removal and Installation 
(for 2WD Model)............................................5C-2
Brake Drum Removal and Installation 
(for 4WD Model)............................................5C-3
Drum Brake Component Parts Inspection........... *
ABS Sensor Ring Replacement
(for 2WD Model).................................................. *
ABS Sensor Ring Replacement
(for 4WD Model).................................................. *
Brake Shoe Removal and Installation ................. *
Wheel Cylinder Removal and Installation ........... *

Wheel Cylinder Inspection .................................. *
Brake Back Plate Removal and Installation 
(for 2WD Model)............................................5C-4
Brake Back Plate Removal and
Installation (for 4WD Model) ............................... *
Parking Brake Cable Component
Location .............................................................. *
Parking Brake Cable Removal and
Installation........................................................... *
Parking Brake Lever Removal and
Installation........................................................... *

Tightening Torque Specification...................5C-5
Required Service Materials.................................. *
Special Tools......................................................... *

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
• All brake fasteners are important attaching parts in that they could affect the performance of vital

parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “Foreword” of this manual.
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On-Vehicle Service
Brake Drum Removal and Installation (for 
2WD Model)
Installation

1) Before installing brake drum, check outer diameter “a” of
brake shoes. If it is not within value as specified below,
adjust it to specification by turning adjuster.

 

2) Install brake drum after making sure that inside of brake
drum and brake shoes are free from dirt and oil.

3) Install new spindle nut (1).
4) Tighten spindle nut (1) to specified torque.

Tightening torque
Spindle nut (a): 175 N·m (17.5 kg-m, 126.5 lb-ft)

5) Calk spindle nut (1).
6) Install spindle cap.

7) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 15 – 20 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. For adjustment, refer to “Parking
Brake Inspection and Adjustment” in Section 5.

8) Install console box cap if removed.

Brake shoes 
outer diameter 
“a”

=
Measured brake 
drum inside 
diameter

–
0.5 to 1.0 mm 
(0.02 to 0.04 in.)

NOTE:
• When installing spindle cap, hammer lightly several

locations on the collar of cap until collar comes closely
into contact with brake drum.

• If fitting part of cap is deformed or damaged or if it is
fitted loosely, replace with new one.
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9) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

10) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

Brake Drum Removal and Installation (for 
4WD Model)
Installation

1) Before installing brake drum, check outer diameter “a” of
brake shoes. If it is not within value as specified below,
adjust it to specification by turning adjuster.

 

2) Install brake drum after making sure that inside of brake
drum and brake shoes are free from dirt and oil.

3) Tighten screw (1) to specified torque.

Tightening torque
Brake dram screw (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

4) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 15 – 20 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. For adjustment refer to “Parking
Brake Inspection and Adjustment” in Section 5.

5) Install console box cap if removed.

6) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (b): 95 N·m (9.5 kg-m, 69.0 lb-ft)

7) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

Brake shoes 
outer diameter 
“a”

=
Measured brake 
drum inside 
diameter

–
0.5 to 1.0 mm 
(0.02 to 0.04 in.)
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Brake Back Plate Removal and Installation 
(for 2WD Model)
Installation

1) Apply water tight sealant to mating surfaces of brake back
plate and rear axle.

“A”: Sealant 366E, 99000-31090

2) Install brake back plate and tighten back plate bolts to speci-
fied torque.

Tightening torque
Brake back plate bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Apply water tight sealant where plate and cable contact, and
run parking brake cable (1) through brake back plate (2) and
secure it with clip (3).

“A”: Sealant 366E, 99000-31090

4) Install wheel cylinder, and tighten wheel cylinder bolts and
brake pipe flare nut to specified torque. Refer to “Installation”
of “Wheel Cylinder Removal and Installation” in this section.

5) Install brake shoe referring to “Installation” of “Brake Shoe
Removal and Installation” in this section.

6) Install brake drum. Refer to “Installation” of “Brake Drum
Removal and Installation (for 2WD Model) or “Brake Drum
Removal and Installation (for 4WD Model)” in this section.

NOTE:
In case of vehicle equipped with ABS, do not apply seal-
ant around hole for wheel speed sensor.

F: Forward
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7) Fill reservoir with brake fluid and bleed brake system. For
bleeding operation, referring to “Bleeding Brake” in Section
5.

8) Install wheel and tighten wheel bolts to specified torque.

Tightening torque
Wheel bolt (a): 95 N·m (9.5 kg-m, 69.0 lb-ft)

9) Upon completion of all jobs, depress brake pedal with about
300 N (30 kg, 66 lbs) load at least 10 – 15 times until
adjuster actuator clicking sound from drum brake can not be
heard so as to obtain proper drum-to-shoe clearance.
Adjust parking brake cable. (For adjustment, refer to “Park-
ing Brake Inspection and Adjustment” in Section 5.)

10) Install console box cap.
11) Check to ensure that brake drum is free from dragging and

proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

12) Check each installed part for oil leakage.

Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
Brake back plate bolt 23.0 2.3 17.0
Brake dram screw 9.0 0.9 6.5
Parking brake lever mounting bolt 26.0 2.6 19.0
Spindle nut 175.0 17.5 126.5
Wheel bolt 95.0 9.5 69.0
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WARNING:
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Precaution in Diagnosing Trouble for Engine
• Don’t disconnect couplers from ECM, battery cable from bat-

tery, ECM ground wire harness from engine or main fuse
before confirming diagnostic information (DTC, freeze frame
data, etc.) stored in ECM memory. Such disconnection will
erase memorized information in ECM memory.

• Diagnostic information stored in ECM memory can be
cleared as well as checked by using SUZUKI scan tool or
OBD generic scan tool. Before using scan tool, read its
Operator’s (Instruction) Manual carefully to have good
understanding as to what functions are available and how to
use it.
It is indistinguishable which module turns on MIL because
not only ECM but also TCM turns on MIL. Therefore, check
both ECM and TCM for DTC when MIL lights on.
When checking ECM for DTC, keep in mind that DTC is dis-
played on the scan tool as follows depending on the scan
tool used.

– SUZUKI scan tool displays DTC detected by ECM.
– OBD-II generic scan tool displays DTC detected by each of

ECM and TCM simultaneously.
• Priorities for diagnosing troubles

If two or more diagnostic trouble codes (DTCs) are stored,
proceed to the flow table of the DTC which has detected ear-
liest in the order and follow the instruction in that table.
If no instructions are given, troubleshoot diagnostic trouble
codes according to the following priorities.

– Diagnostic trouble codes (DTCs) other than DTC P0171/
P0172 (Fuel system too lean/too rich), DTC P0300/P0301/
P0302/P0303/P0304 (Misfire detected) and DTC P0401/
P0402 (EGR flow malfunction)

– DTC P0171/P0172 (Fuel system too lean/too rich) and DTC
P0401/P0402 (EGR flow malfunction)

– DTC P0300/P0301/P0302/P0303/P0304 (Misfire detected)
• Be sure to read “Precautions for Electrical Circuit Service” in

Section 0A before inspection and observe what is written
there.

• ECM Replacement
When substituting a known-good ECM, check for the follow-
ing conditions. Neglecting this check may cause damage to
a known-good ECM.

– Resistance value of all relays, actuators is as specified
respectively.

– MAP sensor and TP sensor are in good condition and none
of power circuits of these sensors is shorted to ground.

• Communication of ECUs, ECM and TCM, is established by
CAN (Computer Area Network).
Therefore, handle CAN communication line with care refer-
ring to “Precautions” described in Section 0A.
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DTC Table

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL

P0010 Camshaft position actuator 
circuit

Actual valve timing fails to become close to target 
advance level of each function although advance control 
function or retarding control function is at work.

2 driving 
cycles

P0011 Camshaft position - timing 
over-advanced or system 
performance

Actual valve of advanced valve timing does not reach 
target value, or valve timing is advanced although ECM 
command is most retarding.

1 driving 
cycle

P0012 Camshaft position - timing 
over-retarded

1 driving 
cycle

P0031 HO2S heater control circuit 
low (Sensor–1)

Heater current is lees than specification while heater 
ON.

2 driving 
cycles

P0032 HO2S heater control circuit 
high (Sensor–1)

Heater current is more than specification while heater 
ON.

2 driving 
cycles

P0037 HO2S heater control circuit 
low (Sensor–2)

Heater current is lees than specification while heater 
ON.

2 driving 
cycles

P0038 HO2S heater control circuit 
high (Sensor–2)

Heater current is more than specification while heater 
ON.

2 driving 
cycles

P0101 Mass air flow circuit range/
performance

Poor performance of MAF sensor 2 driving 
cycles

P0102 Mass air flow circuit low 
input

Low voltage 1 driving 
cycle

P0103 Mass air flow circuit high 
input

High voltage

P0107 Manifold absolute pressure 
low input

Low voltage 
(or manifold absolute pressure sensor circuit open or 
shorted to ground)

1 driving 
cycle

P0108 Manifold absolute pressure 
high input

High voltage 
(or manifold absolute pressure sensor circuit shorted to 
power circuit)

1 driving 
cycle

P0112 Intake air temperature sen-
sor circuit low

High temperature – low voltage
(or IAT sensor circuit shorted to ground)

1 driving 
cycle

P0113 Intake air temperature sen-
sor circuit high

Low temperature – high voltage
(or IAT sensor circuit open)

P0117 Engine coolant temperature 
sensor circuit low

High temperature – low voltage
(or ECT sensor circuit shorted to ground)

1 driving 
cycle

P0118 Engine coolant temperature 
sensor circuit high

Low temperature – high voltage
(or ECT sensor circuit open)

P0121 Throttle position circuit 
range/performance

Poor performance of TP sensor 2 driving 
cycles

P0122 Throttle position circuit low Low voltage
(or TP sensor circuit shorted to ground)

1 driving 
cycle

P0123 Throttle position circuit high High voltage
(or TP sensor circuit open)
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P0131 O2 sensor (HO2S) circuit 
low voltage (Sensor–1)

Min. output voltage of HO2S–1 higher than specification 2 driving 
cycles

P0132 O2 sensor (HO2S) circuit 
high voltage (Sensor–1)

Max. output voltage of HO2S–1 is lower or higher than 
specification

P0133 O2 sensor (HO2S) circuit 
slow response (Sensor–1)

Response time of HO2S–1 output voltage between rich 
and lean is longer than specification.

P0134 O2 sensor (HO2S) circuit no 
activity detected (Sensor–1)

Output voltage of HO2S–1 fails to go above specifica-
tion.
(or HO2S–1 circuit open or short)

2 driving 
cycles

P0137 O2 sensor (HO2S) circuit 
low voltage (Sensor–2)

Min. output voltage of HO2S–2 is higher than specifica-
tion

2 driving 
cycles

P0138 O2 sensor (HO2S) circuit 
high voltage (Sensor–2)

Max. output voltage of HO2S–2 is lower or higher than 
specification

2 driving 
cycles

P0171 System too lean Total fuel trim is larger than specification for specified 
time or longer. (Fuel trim toward rich side is large.)

2 driving 
cycles

P0172 System too rich Total fuel trim is smaller than specification for specified 
time or longer. (Fuel trim toward lean side is large.)

2 driving 
cycles

P0300 Random misfire detected Misfire of such level as to cause damage to three way 
catalyst.

*1 driving 
cycle

P0301
P0302
P0303
P0304

Cylinder 1 misfire detected
Cylinder 2 misfire detected
Cylinder 3 misfire detected
Cylinder 4 misfire detected

Misfire of such level as to deteriorate emission but not to 
cause damage to three way catalyst.

2 driving 
cycles

P0327 Knock sensor circuit low Knock sensor circuit shorted to ground (low voltage) 1 driving 
cycle

P0328 Knock sensor circuit high Knock sensor circuit open (high voltage) 1 driving 
cycle

P0335 Crankshaft position sensor 
circuit

No signal during engine running 1 driving 
cycle

P0340 Camshaft position sensor 
circuit

No reference signal during engine cranking or pulse 
number of position signal is out of specification.

P0401 Exhaust gas recirculation 
flow insufficient detected

Insufficient EGR flow 2 driving 
cycles

P0402 Exhaust gas recirculation 
flow excessive detected

Excessive EGR flow 2 driving 
cycles

P0403 Exhaust gas recirculation 
control circuit

Low voltage 
(or EGR valve stepping motor coil circuit open or 
shorted to ground)

1 driving 
cycle

P0420 Catalyst system efficiency 
below threshold

Output waveforms of HO2S–1 and HO2S–2 are similar. 2 driving 
cycles

P0443 Evaporative emission sys-
tem purge control valve cir-
cuit

Monitor signal of EVAP canister purge valve is different 
from command signal (circuit open or shorted to ground)

2 driving 
cycles

P0462 Fuel level sensor circuit low Low voltage 2 driving 
cycles

P0463 Fuel level sensor circuit high High voltage 2 driving 
cycles

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL
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P0480 Fan 1 (Radiator cooling fan) 
control circuit

Radiator cooling fan relay terminal voltage is low when 
cooling temp. is lower than specification.

2 driving 
cycles

P0481 Fan 2 (A/C condenser fan) 
control circuit

Monitor signal of A/C condenser fan relay is different 
from command signal.

2 driving 
cycles

P0500 Vehicle speed sensor No signal during fuel cut for specified time or longer 2 driving 
cycles

P0505 Idle air control system Voltage is out of specification for longer than specified 
time

1 driving 
cycle

P0506 Idle air control system RPM 
lower than expected

Engine idle speed is lower than target speed out of 
specified value for longer than specified time

2 driving 
cycles

P0507 Idle air control system RPM 
higher than expected

Engine idle speed is higher than target speed out of 
specified value for longer than specified time

2 driving 
cycles

P0601 Internal control module 
memory check sum error

Data write error or check sum error 1 driving 
cycle

P0602 Control module program-
ming error

Data programming error 1 driving 
cycle

P0616 Starter relay circuit low Starter signal circuit open (low voltage) 2 driving 
cycles

P0617 Starter relay circuit high Starter signal circuit shorted to power supply (high volt-
age)

2 driving 
cycles

P1510 ECM backup power supply 
malfunction

Backup power voltage is out of specification after start-
ing engine.

1 driving 
cycle

P1601 CAN communication error Transmitting or receiving error detected to ECM for 
specified time continuously.

1 driving 
cycles

*P1603 TCM trouble code detected When ECM receives a trouble code from TCM, which 
indicates that some problem occurred in sensor circuits 
and its calculated values used for operations such as 
idle speed control, engine power control, and so on by 
TCM, this DTC is detected by ECM.

1 driving 
cycle

P2227 Barometric pressure circuit 
range/performance

Difference between barometric pressure sensor value 
and calculated barometric pressure value is larger than 
specification.

2 driving 
cycles

P2228 Barometric pressure circuit 
low

Barometric pressure sensor circuit shorted to ground. 1 driving 
cycle

P2229 Barometric pressure circuit 
high

Barometric pressure sensor circuit open 1 driving 
cycle

*P1620 ECU code not registered

Refer to “Diagnostic Trouble Code (DTC) Table” in Section 8G.

*P1621 No ECU code transmitted 
from Immobilizer Control 
Module

*P1622 Fault in ECM
*P1623 ECU code not matched

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

MIL
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For A/t System (Only OBD-II Generic Scan Tool Is Displayed On Following DTC(s) At The Same 
Time)

DTC 
NO.

DETECTING ITEM DETECTING CONDITION 
(DTC will set when detecting:)

P0705 Transmission Range Sensor Circuit Malfunction (P, R, N, 
D, L Input)

Refer to “Diagnostic Trouble Code 
(DTC) Table” in Section 7B.

P0707 Transmission Range Sensor Circuit Low
P0712 Transmission Fluid Temperature Sensor “A” Circuit Low
P0713 Transmission Fluid Temperature Sensor “A” Circuit High
P0717 Input/Turbine Speed Sensor Circuit No Signal
P0722 Output Speed Sensor Circuit No
P0741 Torque Converter Clutch Circuit Performance or Stuck Off
P0742 Torque Converter Clutch Circuit Stuck On
P0751 Shift Solenoid “A” Performance or Stuck Off
P0752 Shift Solenoid “A” Stuck On
P0756 Shift Solenoid “B” Performance or Stuck Off
P0757 Shift Solenoid “B” Stuck On
P0785 Shift/Timing Solenoid
P0962 Pressure Control Solenoid “A” Control Circuit Low
P0963 Pressure Control Solenoid “A” COntrol Circuit High
P0973 Shift Solenoid “A” Control Circuit Low
P0974 Shift Solenoid “A” Control Circuit High
P0976 Shift Solenoid “B” Control Circuit Low
P0977 Shift Solenoid “B” Control Circuit High
P1701 CAN communication problem – TCM
P1702 Internal Control Module Memory Check Sum Error
*P1703 CAN invalid data – TCM
P2769 Torque Converter Clutch Circuit Low
P2770 Torque Converter Clutch Circuit High

NOTE:
• 1 driving cycle: MIL lights up when DTC is detected while 1 driving cycle.
• 2 driving cycles: MIL lights up when the same DTC is detected also in the next driving cycle after

DTC is detected and stored temporarily in the first driving cycle.
• *1 driving cycle: 

MIL blinks or lights up. Refer to “DTC P0300/P0301/P0302/P0303/P0304: Random Misfire/Cylinder 1
Misfire/Cylinder 2 Misfire/Cylinder 3 Misfire/Cylinder 4 Misfire Detected” for details.

• For “*” marked No. in DTC column, it is not indicated when generic scan tool is used.
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Scan Tool Data
As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not fall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.
Also, conditions in the table below that can be checked by the scan tool are those detected by ECM and output
from ECM as commands and there may be cases where the engine or actuator is not operating (in the condi-
tion) as indicated by the scan tool. Be sure to use the timing light to check the ignition timing.

NOTE:
• With the generic scan tool, only star (✱) marked data in the table below can be read.
• When checking the data with the engine running at idle or racing, be sure to shift M/T gear to the

neutral gear position and A/T gear to the “Park” position and pull the parking brake fully. Also, if
nothing or “no load” is indicated, turn OFF A/C, all electric loads, P/S and all the other necessary
switches.

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES

✱ COOLANT TEMP 
(ENGINE COOLANT 
TEMP.)

At specified idle speed after warming up 80 – 100°C, 176 – 212°F

✱ INTAKE AIR TEMP At specified idle speed after warming up –5°C (23°F) + environmental 
temp. to 40°C (104°F) + 

environmental temp.
✱ ENGINE SPEED At idling with no load after warming up Desired idle speed 

±50 r/min
INJ PULSE WIDTH 
(FUEL INJECTION PULSE 
WIDTH)

At specified idle speed with no load after warm-
ing up

2.0 – 4.0 msec.

At 2500 r/min with no load after warming up 2.0 – 3.6 msec.
TP SENSOR VOLT 
(THROTTLE POSITION 
SENSOR OUTPUT VOLT-
AGE)

Ignition switch ON/
warmed up engine 
stopped

Accelerator pedal released 0.5 – 1.0 V
Accelerator pedal 
depressed fully

Less than 4.8 V

DESIRED IDLE 
(DESIRED IDLE SPEED)

At idling with radiator cooling fan stopped and 
all electrical parts turned OFF after warming 
up, M/T at neutral

700 r/min

IAC FLOW DUTY 
(IDLE AIR CONTROL 
FLOW DUTY)

At idling with no load after warming up 5 – 55%

✱ SHORT FT B1 
(SHORT TERM FUEL 
TRIM)

At specified idle speed after warming up – 20 – +20%

✱ LONG FT B1 
(LONG TERM FUEL TRIM)

At specified idle speed after warming up – 20 – +20%

✱ MAF 
(MASS AIR FLOW RATE)

At specified idle speed with no load after warm-
ing up

1.0 – 4.0 g/s
0.14 – 0.52 lb/min

At 2500 r/min with no load after warming up 4.0 – 12.0 g/s
0.53 – 1.58 lb/min
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✱ CALC LOAD 
(CALCULATED LOAD 
VALUE)

At specified idle speed with no load after warm-
ing up

10 – 20%

At 2500 r/min with no load after warming up 10 – 18%
✱ THROTTLE POSITION 

(ABSOLUTE THROTTLE 
POSITION)

Ignition switch ON/
warmed up engine 
stopped

Accelerator pedal released 9 – 19%
Accelerator pedal 
depressed fully

70 – 90%

✱ O2S B1 S1 
(HEATED OXYGEN SEN-
SOR–1)

At specified idle speed after warming up 0 – 0.95 V

✱ O2S B1 S2 
(HEATED OXYGEN SEN-
SOR–2)

When engine is running at 2000 r/min. for 3 
min or longer after warming up.

0 – 0.95 V

FUEL SYSTEM B1 
(FUEL SYSTEM STATUS)

At specified idle speed after warming up CLOSED (closed loop)

TOTAL FUEL TRIM At specified idle speed after warming up – 35 – +35%
✱ MAP 

(INTAKE MANIFOLD 
ABSOLUTE PRESSURE)

At specified idle speed with no load after warm-
ing up

24 – 38 kPa
180 – 285 mmHg

BAROMETRIC PRES – Display the barometric pres-
sure

STEP EGR FLOW DUTY At specified idle speed after warming up 0%
FUEL CUT When engine is at fuel cut condition ON

Other than fuel cut condition OFF
CLOSED THROTTLE POS 
(CLOSED THROTTLE 
POSITION)

Throttle valve at idle position ON
Throttle valve opens larger than idle position OFF

CANIST PRG DUTY 
(EVAP CANISTER PURGE 
FLOW DUTY)

At specified idle speed after warming up 0%

✱ IGNITION ADVANCE 
(IGNITION TIMING 
ADVANCE FOR NO.1 
CYLINDER)

At specified idle speed with no load after warm-
ing up

3 – 13° BTDC

BATTERY VOLTAGE Ignition switch ON/engine stop 10 – 14 V
FUEL PUMP Within 3 seconds after ignition switch ON or 

engine running
ON

Engine stop at ignition switch ON OFF
ELECTRIC LOAD Ignition switch ON/Headlight, small light, all 

turned OFF
OFF

Ignition switch ON/Headlight, small light, 
turned ON

ON

BRAKE SWITCH Ignition switch ON Brake pedal is released OFF
Brake pedal is depressed ON

RADIATOR FAN
(RADIATOR FAN CON-
TROL RELAY)

Ignition switch ON Engine coolant temp.: 
Lower than 95°C (203°F)

OFF

Engine coolant temp.: 
97.5°C (208°F) or higher

ON

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES



6-10 ENGINE GENERAL INFORMATION AND DIAGNOSIS (M15 ENGINE)
Scan Tool Data Definitions
COOLANT TEMP (ENGINE COOLANT TEMPERATURE, °C, °F)
It is detected by engine coolant temp. sensor.

INTAKE AIR TEMP. (°C, °F)
It is detected by intake air temp. sensor.

ENGINE SPEED (rpm)
It is computed by reference pulses from the camshaft position sensor.

INJ PULSE WIDTH (FUEL INJECTION PULSE WIDTH, msec.)
This parameter indicates time of the injector drive (valve opening) pulse which is output from ECM (but injector
drive time of NO.1 cylinder for multiport fuel injection).

TP SENSOR VOLT (THROTTLE POSITION SENSOR OUTPUT VOLTAGE, V)
The Throttle Position Sensor reading provides throttle valve opening information in the form of voltage.

DESIRED IDLE (DESIRED IDLE SPEED, rpm)
The Desired Idle Speed is an ECM internal parameter which indicates the ECM requested idle. If the engine is
not running, this number is not valid.

IAC FLOW DUTY (IDLE AIR (SPEED) CONTROL DUTY, %)
This parameter indicates current flow time rate within a certain set cycle of IAC valve (valve opening rate) which
controls the amount of bypass air (idle speed).

SHORT FT B1 (SHORT TERM FUEL TRIM, %)
Short term fuel trim value represents short term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 implies an
enleanment correction.

BLOWER FAN Ignition switch ON Blower fan switch: 2nd 
speed position or more

ON

Blower fan switch: under 
2nd speed position

OFF

A/C SWITCH
(if equipped with A/C)

Engine running after warming up, A/C not oper-
ating

OFF

Engine running after warming up, A/C operat-
ing

ON

A/C MAG CLUTCH
(if equipped with A/C)

Engine running A/C switch and blower 
motor switch turned ON

ON

A/C switch and blower 
motor switch turned OFF

OFF

A/C COND FAN
(if equipped with A/C)

Engine running Blower motor switch and 
A/C switch turned ON

ON

Blower motor switch and/
or A/C switch turned OFF

OFF

VVT GAP (TARGET-
ACTUAL POSITION)

At specified idle speed after warming up 0 – 3°

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES
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LONG FT B1 (LONG TERM FUEL TRIM, %)
Long term fuel trim value represents long term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 means an
enrichment correction, and a value less than 0 implies an enleanment correction.

MAF (MASS AIR FLOW RATE, g/s, lb/min)
It represents total mass of air entering intake manifold which is measured by mass air flow sensor.

CALC LOAD (CALCULATED LOAD VALUE, %)
Engine load displayed as a percentage of maximum possible load. Value is calculated mathematically using the
formula: actual (current) intake air volume ÷ maximum possible intake air volume x 100%

THROTTLE POS (ABSOLUTE THROTTLE POSITION, %)
When throttle position sensor is fully closed position, throttle opening is indicated as 0% and 90 – 100% full
open position.

O2S SENSOR B1 S1 (HEATED OXYGEN SENSOR–1, V)
It indicates output voltage of HO2S–1 installed on exhaust manifold (pre-catalyst).

O2S SENSOR B1 S2 (HEATED OXYGEN SENSOR–2, V)
It indicates output voltage of HO2S–2 installed on exhaust pipe (post-catalyst). It is used to detect catalyst dete-
rioration.

FUEL SYSTEM (FUEL SYSTEM STATUS)
Air/fuel ratio feedback loop status displayed as one of the followings.
OPEN: Open loop-has not yet satisfied conditions to go closed loop.
CLOSED: Closed loop-using oxygen sensor(s) as feedback for fuel control.
OPEN-DRIVE COND: Open loop due to driving conditions (Power enrichment, etc.).
OPEN SYS FAULT: Open loop due to detected system fault.
CLOSED-ONE O2S: Closed loop, but fault with at least one oxygen sensor-may be using single oxygen sensor
for fuel control.

TOTAL FUEL TRIM B1 (%)
The value of Total Fuel Trim is obtained by calculating based on values of short Term Fuel Trim and Long Term
Fuel Trim. This value indicates how much correction is necessary to keep the air/fuel mixture stoichiometrical.

MAP (MANIFOLD ABSOLUTE PRESSURE, mmHg, kPa)
This value indicates how much correction is necessary to keep the air/fuel mixture stoichiometrical.
It is detected by manifold absolute pressure sensor.

BAROMETRIC PRESS (kPa, inHg)
This parameter represents a measurement of barometric air pressure and is used for altitude correction of the
fuel injection quantity and IAC valve control.

STEP EGR FLOW DUTY (%)
This parameter indicates opening rate of EGR valve which controls the amount of EGR flow.

FUEL CUT (ON/OFF)
ON: Fuel being cut (output signal to injector is stopped)
OFF: Fuel not being cut

CLOSED THROTTLE POSITION (ON/OFF)
This parameter will read ON when throttle valve is fully closed, or OFF when the throttle is not fully closed.



6-12 ENGINE GENERAL INFORMATION AND DIAGNOSIS (M15 ENGINE)
CANIST PURGE DUTY (EVAP CANISTER PURGE FLOW DUTY, %)
This parameter indicates valve ON (valve open) time rate within a certain set cycle of EVAP canister purge
valve which controls the amount of EVAP purge.

IGNITION ADVANCE (IGNITION TIMING ADVANCE FOR NO.1 CYLINDER, °)
Ignition timing of NO.1 cylinder is commanded by ECM. The actual ignition timing should be checked by using
the timing light.

BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage inputted from main relay to ECM.

FUEL PUMP (ON/OFF)
ON is displayed when the ECM activates the fuel pump via the fuel pump relay switch.

ELECTRIC LOAD (ON/OFF)
ON: Headlight or small light ON signal inputted.
OFF: Above electric loads all turned OFF.

BRAKE SW (ON/OFF)
This parameter indicates the state of the brake switch.

RADIATOR FAN (RADIATOR FAN CONTROL RELAY, ON/OFF)
ON: Command for radiator fan control relay operation being output.
OFF: Command for relay operation not being output.

BLOWER FAN (ON/OFF)
This parameter indicates the state of the blower fan motor switch.

A/C SWITCH (ON/OFF)
ON: Command for A/C operation being output from ECM to A/C amplifier.
OFF: Command for A/C operation not being output.

A/C MAG SWITCH (A/C COMPRESSOR RELAY, ON/OFF)
This parameter indicates the state of the A/C switch.

A/C COND FAN (ON/OFF)
This parameter indicates the state of the A/C Condenser Fan control signal.

VVT GAP [TARGET-ACTUAL POSITION] (°)
It is calculated using the formula: target valve timing advance – actual valve timing advance.
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Inspection of ECM and Its Circuits
ECM and its circuits can be checked at ECM wiring couplers by
measuring voltage, pulse signal and resistance.

Voltage Check

1) Remove ECM (1) from vehicle body referring to “Engine
Control Module (ECM) Removal and Installation” in Section
6E1.

2) Check voltage and/or pulse signal at each terminal of cou-
plers (2) connected, using voltmeter (3) and oscilloscope (4).

CAUTION:
ECM cannot be checked by itself. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with coupler
disconnected from it.

NOTE:
• As each terminal voltage is affected by the battery volt-

age, confirm that it is 11 V or more when ignition
switch is turned ON.

• Voltage with asterisk(*) cannot be measured by volt-
meter because it is pulse signal.
Check it with oscilloscope if necessary.

2

3

1

4

1. ECM

2. ECM couplers (Viewed from harness side)

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

2
1
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TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION

C64-1 BLK/ORN Ground for ECM Below 0.3 V Ignition switch turned ON
C64-2 BLK Ground for ECM Below 0.3 V Ignition switch turned ON

C64-3 RED/BLU
Heater output of 
heated oxygen sen-
sor–2

10 – 14 V Ignition switch turned ON
0 – 1 V 

(Reference wave-
form No.1)

Engine running at idling after vehicle 
running over 30 km/h, 19ml/h for 5 min.

C64-4 BLK/WHT
Heater output of 
heated oxygen sen-
sor–1

10 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
13.5 –14.8 V 

(Reference wave-
form No.2 and 

No.3)

Engine running at idling with after warm-
ing up.
(Output signal is active low duty pulse. 
Duty ratio varies depending on engine 
condition.)

C64-5 GRN/YEL
A/C condenser fan 
motor relay No.2 out-
put (if equipped)

10 – 14 V

Engine running, engine coolant temper-
ature more than 113°C, 235°F or for 
about 7 sec. after A/C operated (A/C 
request signal inputted low voltage).

0 – 1 V

Engine running, engine coolant temper-
ature under than 110°C, 230°F and after 
about 7 sec. after A/C operated (A/C 
request signal inputted low voltage) or 
A/C OFF.

C64-6 PNK Fuel cost output
*0 – 2 V

↑↓
13.5 – 14.8 V

Engine running at idling with after warm-
ing up.
(Output signal is 3.33 Hz duty pulse. 
Duty ratio varies depending on vehicle 
condition.)

C64-7 – – – –

C64-8 RED/YEL
IAC valve output (step-
per motor coil 3)

0 – 1 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-9 RED/BLU
IAC valve output (step-
per motor coil 2)

8 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-10 RED/WHT
IAC valve output (step-
per motor coil 1)

0 – 1 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)
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C64-11 PNK/BLK
A/C compressor relay 
output (if equipped)

10 – 14 V
Engine running, A/C request signal high 
input

0 – 1 V
Engine running, A/C request signal low 
input

C64-12 PNK
A/C condenser fan 
motor relay No.1 out-
put (if equipped)

10 – 14 V
Ignition switch turned ON, coolant tem-
perature under 113°C, 235°F or A/C 
request signal high input 

0 – 1 V
Ignition switch turned ON, coolant tem-
perature more than 110°C, 230°F or A/C 
request signal low input

C64-13 BLU/BLK
EVAP canister purge 
valve output

10 – 14 V
Ignition switch turned ON with engine 
stop

*0 – 0.6 V
↑↓

10 – 14 V
(Reference wave-

form No.25)

Engine running and vehicle running over 
40 km/h, 25 ml/h
(Output signal is 10 Hz duty pulse. Duty 
ratio varies depending on vehicle condi-
tion.)

C64-14 GRN Fuel pump relay output

0 – 2.5 V
For 3 sec. from the time is ignition 
switch turned to ON or while engine is 
running 

10 – 14 V
On and after 3 sec. from the time is igni-
tion switch turned to ON or while engine 
is stop

C64-15 BRN/WHT
Main power supply 
relay output

10 – 14 V Ignition switch is turned OFF
0 – 2 V Ignition switch is turned ON

C64-16 WHT/RED
EGR valve (stepper 
motor coil 3) output

10 – 14 V Ignition switch is turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-17 GRN/RED
EGR valve (stepper 
motor coil 1) output

0 – 2 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-18 – – – –
C64-19 – – – –
C64-20 – – – –
C64-21 – – – –
C64-22 – – – –
C64-23 – – – –
C64-24 – – – –
C64-25 – – – –
C64-26 – – – –
C64-27 – – – –

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C64-28 RED/BLK
IAC valve output (step-
per motor coil 4)

8 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.4)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending vehi-
cle condition)

C64-29 – – – –
C64-30 – – – –

C64-31 GRN/WHT
Ignition coil No.2 and 
No.3 output

0 – 0.6 V Ignition switch turned ON
*0 – 0.6 V

↑↓
2 – 5 V

(Reference wave-
form No.6)

Engine running
(Output signal is active high pulse. 
Pulse frequency varies depending on 
engine speed.)

C64-32 GRN/YEL
Ignition coil No.1 and 
No.4 output

0 – 0.6 V Ignition switch turned ON
*0 – 0.6 V

↑↓
2 – 5 V

(Reference wave-
form No.7)

Engine running
(Output signal is active high pulse. 
Pulse frequency varies depending on 
engine speed.)

C64-33 BRN/YEL
EGR valve (stepper 
motor coil 4) output

0 – 2 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C64-34 GRN/ORN
EGR valve (stepper 
motor coil 2) output

10 – 14 V Ignition switch turned ON
*0 – 2 V

↑↓
8 – 14 V

(Reference wave-
form No.5)

Ignition switch is turned to ST (cranking) 
position.
(Output signal is active low duty pulse. 
Pulse generated times depending on 
vehicle condition)

C63-1 BLK/ORN Ground for ECM Below 0.3 V Ignition switch turned ON

C63-2 BLU Oil control valve output

*0 – 0.6 V
↑↓

13 – 14 V
(Reference wave-

form No.8 and 
No.9)

Ignition switch turned ON

While engine running.
(Output signal is active low duty pulse. 
Duty ratio varies depending on vehicle 
condition)

C63-3 – – – –

C63-4 BLU/ORN
Fuel injector No.4 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.11)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-5 BLU/RED
Fuel injector No.3 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.12)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-6 BLU/WHT
Fuel injector No.2 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.13)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-7 BLU/YEL
Fuel injector No.1 out-
put 

10 – 14 V Ignition switch turned ON
*0 – 0.6 V

↑↓
10 – 14 V

(Reference wave-
form No.10 and 

No.14)

Engine running
(Output signal is active low pulse. Pulse 
frequency varies depending on engine 
speed.)

C63-8 GRY/RED
Output of 5 V power 
source for throttle posi-
tion (TP) sensor

4.5 – 5.5 V Ignition switch turned ON

C63-9 RED Knock sensor signal

*2 – 3 V
(Reference wave-
form No.15 and 

No.16)

Ignition switch turned ON

Engine running at idling with after warm-
ing up

C63-10 RED/YEL
Reference (classified 
cylinder) signal for 
CMP sensor 

*0 – 0.6 V
↑↓

4 – 5 V
(Reference wave-

form No.17)

Engine running at idling with after warm-
ing up
(Sensor signal is pulse. Pulse frequency 
varies depending on engine speed.)
(6 pulses are generated par 1camshaft 
revolution)

C63-11 WHT
Oxygen signal of 
heated oxygen sen-
sor–1

0.5 – 1.5 V Ignition switch turned ON
*Deflects between 

over 0.5 V and 
under 0.45 V

(Reference wave-
form No.2 and 

No.3)

While engine running at 2,000 r/min. for 
1min. or longer after warmed up

C63-12 – – – –
C63-13 – – – –

C63-14 PNK/BLK
Mass air flow (MAF) 
sensor signal

0.5 – 1.5 V
Ignition switch turned ON and engine 
stops

1.3 – 1.8 V
(Reference wave-

form No.18)

When engine running at specified idle 
speed after warming up

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-15 RED/WHT
Manifold absolute 
pressure (MAP) sensor 
signal

About 4 V
(Reference wave-

form No.19)

Ignition switch turned ON with baromet-
ric pressure at 100kPa, 760mmHg

0.4 – 1.8 V
(Reference wave-

form No.20)

While specified idle speed after warming 
up with barometric pressure at 100kPa, 
760mmHg

C63-16 LT GRN
Engine coolant temp. 
(ECT) sensor signal

3.3 – 3.6 V
Ignition switch turned ON, ECT at 0°C, 
32°F

1.1 – 1.5 V
Ignition switch turned ON, ECT at 50°C, 
122°F

0.3 – 0.45 V
Ignition switch turned ON, ECT at 
100°C, 212°F

C63-17
LT GRN/

BLK
Intake air temperature 
(IAT) sensor signal

3.3 – 3.6 V
Ignition switch turned ON, IAT at 0°C, 
32°F

1.6 – 1.9 V
Ignition switch turned ON, IAT at 40°C, 
104°F

0.6 – 0.8 V
Ignition switch turned ON, IAT at 80°C, 
176°F

C63-18 – – – –

C63-19 YEL
Vehicle speed sensor 
signal

*0 – 1 V
↑↓

10 – 14 V
(Reference wave-

form No.21)

Vehicle running.
(Sensor signal is pulse. Pulse frequency 
varies depending on vehicle speed.
(8190 pulses are generated par 60 km/
h, 37.5 ml/h)

C63-20 – – – –
C63-21 – – – –
C63-22 – – – –
C63-23 – – – –
C63-24 – – – –
C63-25 – – – –
C63-26 – – – –
C63-27 – – – –
C63-28 ORN Ground for sensors Below 0.3 V Ignition switch turned ON
C63-29 – – – –

C63-30 PNK CKP sensor signal

0 – 1 V Ignition switch turned ON

*4.4 – 4.6 V
↑↓

0.1 – 0.3 V
(Reference wave-

form No.17)

Engine running at idling with after warm-
ing up.
(Sensor signal is pulse. Pulse frequency 
varies depending on engine speed.)
 (31(34–4) pulses are generated par 
1crankshaft revolution)

C63-31 GRN/YEL
Ground of ECM for 
shield wire

Below 0.3 V Ignition switch turned ON

C63-32 – – – –

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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C63-33 BRN
Oxygen signal of 
heated oxygen sen-
sor–2

0.5 – 1.5 V Ignition switch turned ON
*Deflects between 

over 0.5 V and 
under 0.45 V

(Reference wave-
form No.1)

While engine running at 2,000 r/min. for 
1min. or longer after vehicle running 
over 30 km/h, 19 ml/h

C63-34 GRY/BLU
Throttle position (TP) 
sensor signal

0.5 – 1.0 V
Ignition switch turned ON and throttle 
valve at idle position with warmed 
engine

3.4 – 4.7 V
Ignition switch turned ON and throttle 
valve at full open position 

C63-35 BLK/YEL Starting motor signal
0 – 1 V Ignition switch turned ON 

6 – 14 V While engine cranking

G91-1 PPL/WHT
MIL (Malfunction indi-
cator lamp) output

0 – 2.5 V
Ignition switch turned ON with engine 
stop

10 – 14 V Engine running

G91-2
LT GRN/

BLK

Immobilizer indicator 
lamp output (if 
equipped)

10 – 14 V While engine running

0 – 1 V
Ignition switch turned ON with engine 
stop

G91-3 – – – –

G91-4 BRN
Radiator fan motor 
relay output

10 – 14 V
Ignition switch turned ON, engine cool-
ant temperature under 95°C, 203°F

0 – 1 V
Ignition switch turned ON, engine cool-
ant temperature more than 97.5°C, 
207.5°F

G91-5 BLK/RED Main power supply 10 – 14 V Ignition switch turned ON
G91-6 BLK/RED Main power supply 10 – 14 V Ignition switch turned ON

G91-7 WHT
CAN communication 

line (Low)
*2.5 – 3.6 V

↑↓
1.6 – 2.5 V

(Reference wave-
form No.26)

Ignition switch turned ON with engine 
stop.
(CAN communication line signal is 
pulse. Pulse signal is displayed with a 
regular frequency varies depending on 
engine condition.)

G91-8 RED
CAN communication 

line (High)

G91-9 GRN/WHT
Electric load signal for 
stop lamp

0 – 1 V 
Ignition switch turned ON, stop lamp not 
lighted up

10 – 14 V
Ignition switch turned ON, stop lamp 
lighted up

G91-10 YEL
Serial communication 
line of data link con-
nector 5 V

4 – 6 V Ignition switch turned ON

G91-11 BLU
Serial communication 
line of data link con-
nector 12 V

10 – 14 V Ignition switch turned ON

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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G91-12 BRN
Engine revolution sig-
nal output for tachome-
ter

0 – 0.8 V
Ignition switch turned ON with engine 
stop

*0 – 1 V
↑↓

8 – 14 V
(Reference wave-
form No.22 and 

No.23)

While engine running.
(Output signal is pulse. Pulse frequency 
varies depending on engine speed.)
(2 pulses are generated par 1crankshaft 
revolution.)
(3000 r/min = 100 Hz)

G91-13 YEL
Electric load signal for 
heater blower motor

10 – 14 V
Ignition switch turned ON, blower fan 
selector selected at OFF

0 – 1 V
Ignition switch turned ON, blower fan 
selector selected at 2nd speed position 
or more

G91-14 YEL/RED
Fuel level sensor sig-
nal

0 – 6 V
Ignition switch turned ON
Voltage depends on fuel level

G91-15 WHT/BLK
A/C evaporator outlet 
air temp. sensor signal 
(if equipped)

3.3 – 3.8 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 0°C (32°F)

2.5 – 2.9 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 15°C (59°F)

1.9 – 2.3 V
Ignition switch turned ON at A/C evapo-
rator inlet air temperature 25°C (77°F)

G91-16 WHT/RED
Power source for ECM 
internal memory

10 – 14 V
Ignition switch turned ON and turned 
OFF

G91-17 – – – –
G91-18 – – – –
G91-19 – – – –
G91-20 – – – –
G91-21 – – – –
G91-22 – – – –
G91-23 – – – –
G91-24 – – – –
G91-25 – – – –
G91-26 – – – –
G91-27 – – – –

G91-28 BLK/WHT Ignition switch signal
0 – 1 V Ignition switch turned OFF

10 – 14 V Ignition switch turned ON
G91-29 – – – –

G91-30 YEL/GRN
A/C request signal (if 
equipped)

10 – 14 V
(High input)

Ignition switch turned ON, blower fan 
selector selected OFF position or A/C 
switch turned OFF or A/C evaporator 
temp. less than 2.5°C, 36.5°F

0 – 1 V
(Low input)

Ignition switch turned ON, blower fan 
selector selected other than OFF posi-
tion and A/C switch turned ON with A/C 
evaporator temp. more than 4°C, 39.2°F

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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G91-31 PPL
Vehicle speed sensor 
signal for speedometer

*0 – 1 V
↑↓

10 – 14 V
(Reference wave-

form No.21)

Vehicle running.
(Sensor signal is pulse. Pulse frequency 
varies depending on vehicle speed.)
(8190 pulses/sec. are generated par 60 
km/h, 37.5 ml/h)

G91-32 GRY
ECT sensor signal for 
combination meter

*0 – 0.6 V
↑↓

13 – 14 V
(Reference wave-

form No.24)

Ignition switch turned ON
(Output signal is 5 Hz active low duty 
pulse. Duty ratio varies depending on 
ECT.)
ECT –30°C = 10% ON duty
ECT 130°C = 90% ON duty

G91-33 RED/YEL
Electric load signal for 
clearance lamp

0 – 1 V 
Ignition switch turned ON, clearance 
lamp not lighted up

10 – 14 V
Ignition switch turned ON, clearance 
lamp lighted up

G91-34 – – – –

G91-35 ORN
Ground for A/C evapo-
rator outlet air temp. 
sensor (if equipped)

Below 0.3 V Ignition switch turned ON

TERMINAL 
NUMBER

WIRE 
COLOR

CIRCUIT
NORMAL 
VOLTAGE

CONDITION
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1. Reference waveform No.1
Heated oxygen sensor–2 heater signal at engine idling

2. Reference waveform No.2
Heated oxygen sensor–1 signal at engine idling

3. Reference waveform No.3
Heated oxygen sensor–1 heater signal at engine idling

Measurement 
terminal

CH1: C63-33 to C64-1
CH2: C64-3 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 10 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 60 km/h (37 mil/h) for 10 
min.

• Engine at specified idle speed

1. Heated oxygen sensor–2 signal

2. Heated oxygen sensor–2 heater signal

Measurement 
terminal

CH1: C63-11 to C64-1
CH2: C64-4 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 20 V/DIV
TIME: 1 s/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Heated oxygen sensor–1 signal

2. Heated oxygen sensor–1 heater signal

Measurement 
terminal

CH1: C63-11 to C64-1
CH2: C64-4 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 10 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Heated oxygen sensor–1 signal

2. Heated oxygen sensor–1 heater signal
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4. Reference waveform No.4
IAC valve signal

5. Reference waveform No.5
EGR valve signal

6. Reference waveform No.6
Ignition coil No.2 and No.3 signal at engine idling

Measurement 
terminal

CH1: C64-10 to C64-1
CH2: C64-9 to C64-1
CH3: C64-8 to C64-1
CH4: C64-28 to C64-1

Oscilloscope 
setting

CH1: 20 V/DIV, CH2: 20 V/DIV
CH3: 20 V/DIV, CH4: 20 V/DIV
TIME: 20 ms/DIV

Measurement 
condition

Ignition switch turned ON from ST (crank-
ing) position

1. IAC valve stepper motor coil 1 signal

2. IAC valve stepper motor coil 2 signal

3. IAC valve stepper motor coil 3 signal

4. IAC valve stepper motor coil 4 signal

Measurement 
terminal

CH1: C64-17 to C64-1
CH2: C64-34 to C64-1
CH3: C64-16 to C64-1
CH4: C64-33 to C64-1

Oscilloscope 
setting

CH1: 20 V/DIV, CH2: 20 V/DIV
CH3: 20 V/DIV, CH4: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

At the moment of the ignition switch in 
turned on

1. EGR valve stepper motor coil 1 signal

2. EGR valve stepper motor coil 2 signal

3. EGR valve stepper motor coil 3 signal

4. EGR valve stepper motor coil 4 signal

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-31 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.2 and No.3 ignition signal
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7. Reference waveform No.7
Ignition coil No.1 and No.4 signal at engine idling

8. Reference waveform No.8
Oil control valve signal at engine idling

9. Reference waveform No.9
Oil control valve signal at engine racing

10. Reference waveform No.10
Fuel injector signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C64-32 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.1 and No.4 ignition signal

Measurement 
terminal

CH1: C63-2 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 2 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

Measurement 
terminal

CH1: C63-2 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 2 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at racing

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-6 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 1 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Fuel injector signal
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11. Reference waveform No.11
No.4 fuel injector signal at engine idling

12. Reference waveform No.12
No.3 fuel injector signal at engine idling

13. Reference waveform No.13
No.2 fuel injector signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-4 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.4 fuel injector signal\

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-5 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.3 fuel injector signal

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-6 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.2 fuel injector signal
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14. Reference waveform No.14
No.1 fuel injector signal at engine idling

15. Reference waveform No.15
Knock sensor signal at engine speed 4000 r/min.

16. Reference waveform No.16
Knock sensor signal at engine speed 4000 r/min.

17. Reference waveform No.17
CMP sensor signal at engine idling

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-7 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 20 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. No.1 fuel injector signal

Measurement 
terminal

CH1: C63-9 to C64-1

Oscilloscope 
setting

CH1: 1 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Run engine at 4000 r/min.

Measurement 
terminal

CH1: C63-9 to C64-1

Oscilloscope 
setting

CH1: 1 V/DIV
TIME: 200 µs/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Run engine at 4000 r/min.

Measurement 
terminal

CH1: C63-10 to C64-1
CH2: C63-30 to C64-1

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 20 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. CKP signal
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18. Reference waveform No.18
Mass air flow sensor signal at engine racing

19. Reference waveform No.19
Manifold absolute pressure sensor signal at ignition switch turned
ON

20. Reference waveform No.20
Manifold absolute pressure sensor signal at engine racing

Measurement 
terminal

CH1: C63-14 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 1 V/DIV, CH2: 1 V/DIV
TIME: 400 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine racing

1. Mass air flow sensor signal

2. Throttle position sensor signal

Measurement 
terminal

CH1: C63-15 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Ignition switch turned ON

1. Manifold absolute pressure sensor signal
2. Throttle position sensor signal

Measurement 
terminal

CH1: C63-15 to C63-28
CH2: C63-34 to C63-28

Oscilloscope 
setting

CH1: 2 V/DIV, CH2: 2 V/DIV
TIME: 200 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine racing

1. Manifold absolute pressure sensor signal
2. Throttle position sensor signal
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21. Reference waveform No.21
VSS signal at 30 km/h (19 mil/h)

22. Reference waveform No.22
Ignition pulse (engine revolution) signal at engine idling

23. Reference waveform No.23
Ignition pulse (engine revolution) signal at engine idling

Measurement 
terminal

CH1: G91-31 to C64-1
CH2: C63-19 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 30 km/h (19 mil/h)

1. VSS signal for speedometer
2. VSS signal

Measurement 
terminal

CH1: G63-10 to C64-1
CH2: G91-12 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Ignition pulse signal

Measurement 
terminal

CH1: G63-10 to C64-1
CH2: G91-12 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV, CH2: 5 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Cylinder reference signal (CMP reference signal)

2. Ignition pulse signal
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24. Reference waveform No.24
Engine coolant temperature signal at engine idling

25. Reference waveform No.25
EVAP canister purge valve signal

26. Reference waveform No.26
CAN communication line signal at ignition switch turned ON

Measurement 
terminal

CH1: C63-16 to C63-28
CH2: G91-32 to C64-1

Oscilloscope 
setting

CH1: 500 mV/DIV, CH2: 5 V/DIV
TIME: 100 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Engine at specified idle speed

1. Engine coolant temperature signal for combination meter

2. Engine coolant temperature sensor signal

Measurement 
terminal

CH1: G64-13 to C64-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 40 ms/DIV

Measurement 
condition

• After warmed up to normal operating 
temperature

• Drive vehicle at 40 km/h (25 mil/h) or 
more

Measurement 
terminal

CH1: G91-7 to C64-1
CH2: G91-8 to C64-1

Oscilloscope 
setting

CH1: 1 V/DIV, CH2: 1 V/DIV
TIME: 100 µs/DIV

Measurement 
condition

Turn ignition switch to ON position 
(Depending on engine condition)

1. CAN communication line signal (High)

2. CAN communication line signal (Low)
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DTC P0480 Fan 1 (Radiator Cooling Fan) Control Circuit
Wiring Diagram

Circuit Description
Radiator fan relay is controlled by ECM if ECT is specified value.
When A/C condenser fan motor is running while head light is turned ON and engine is running at below 1500 r/
min, radiator fan relay is turned OFF for 2 sec. by ECM.

Dtc Confirmation Procedure
1) With ignition switch turned OFF, connect scan tool to DLC.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Warm up engine until radiator cooling fan starts to operate.
4) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

1. Relay/fuse box 4. Radiator fan motor 7. A/C condenser fan motor 10. ECT sensor

2. Main relay 5. A/C condenser fan relay No.1 8. A/C compressor relay 11. ECM

3. Radiator fan relay 6. A/C condenser fan relay No.2 9. A/C compressor

BRN

PNK

BLU/WHT

BLK/YEL

GRN

BLU

BLK

BLK BLK

80A 15A20A30A

G91-4

C64-12

C64-11

C64-15
G91-5/6

C64-5GRN/YEL

PNK/BLK

BRN/WHT

BLU/WHT

BLK/RED

BLK/YEL

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

ORN

LT GRN C63-16

C63-28

BLU/RED

BLU/RED
BLU/RED

1

2

10

8

9

7

6

5

3

4

11

DTC DETECTING CONDITION TROUBLE AREA
• Monitor signal of radiator fan relay is different from com-

mand signal.
• “BLK/WHT”, “BLK/RED” or “BRN” circuit 

open or short
• Radiator fan relay malfunction
• ECM malfunction
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Troubleshooting

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed? 
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 Check Relay Circuit
1) Disconnect radiator fan relay from relay/

fuse box with ignition switch turned OFF. 
(See Fig. 1.)

2) Turn ignition switch to ON position.
3) Measure voltage between “BLK/RED” wire 

terminal of radiator fan relay connector and 
engine ground.

Is voltage 10 – 14 V?

Go to Step 3. “BLK/RED” circuit is open 
or high resistance wire.

3 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Install radiator fan relay to relay/fuse box.
3) Disconnect connectors from ECM.
4) Remove ECM from vehicle body and then 

connect connectors to ECM.
5) Turn ignition switch to ON position.
6) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground.

Is voltage 10 – 14 V?

Go to Step 4. Go to Step 6.

4 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM.
3) Remove radiator fan relay from relay/fuse 

box.
4) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage 0 V?

Go to Step 5. “BRN” wire shorted to 
power circuit.

5 Radiator Fan Control Signal Check
1) Disconnect negative (–) cable at battery.
2) Disconnect connector from ECT sensor.
3) Connect connectors to ECM.
4) Install radiator fan relay to relay/fuse box.
5) Connect negative (–) cable to battery.
6) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage about 0 V?

System is in good condi-
tion.

Substitute a known-good 
ECM and recheck.
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6 Radiator Fan Control Signal Check
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM.
3) Measure voltage between “G91-4” wire ter-

minal of ECM connector and vehicle body 
ground with ignition switch turned ON.

Is voltage 10 – 14 V?

Substitute a known-good 
ECM and recheck.

Go to Step 7.

7 Check Relay Circuit
1) Turn ignition switch to OFF position.
2) Remove radiator fan relay from relay/fuse 

box.
3) Check for proper connection to “G91-4” wire 

terminal of ECM connector and “BRN” wire 
terminal of radiator fan relay connector.

4) If OK, measure resistance between “G91-4” 
wire terminal of ECM connector and “BRN” 
wire terminal of radiator fan relay connector.

Is resistance 1 Ω or less?

Go to Step 8. “BRN” circuit is open or 
high resistance wire.

8 Check Relay Circuit
1) Measure resistance between “G91-4” wire 

terminal of ECM connector and vehicle 
body ground.

Is it infinite?

Go to Step 9. “BRN” wire shorted to 
ground circuit.

9 Check Radiator Fan Relay
1) Check radiator fan relay referring to “Main 

Relay, Fuel Pump Relay and Radiator Fan 
Relay Inspection” in Section 6E1.

Is it in good condition?

System is in good condi-
tion.
Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection 
Inspection” in Section 0A.

Replace radiator fan 
relay.

Step Action Yes No

[A]: Fig. 1 for Step 2

1. Radiator fan relay

1

[A]
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DTC P1601 CAN Communication Error
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) With ignition switch turned OFF, connect scan tool to DLC.
2) Turn ON ignition switch and clear DTC using scan tool.
3) Start engine and run it for 5 seconds.
4) Check DTC and pending DTC.

Troubleshooting

1. ECM

2. TCM

G91-8
G91-7

RED
WHT

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

C39-7
C39-17

1

2

DTC DETECTING CONDITION TROUBLE AREA
Transmission or reception error of communication data is 
detected by ECM for specified time continuously.
(1 driving cycle detection logic)

• “RED” or “WHT” wire circuit open or short
• TCM malfunction
• ECM malfunction

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.
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2 Circuit Check
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM and 

TCM.
3) Check for proper connection to “G91-7” ter-

minal of ECM connector and “C39-7” termi-
nal of TCM connector.

4) If OK, measure resistance between “G91-7” 
terminal of ECM connector and “C39-7” ter-
minal of TCM connector.

Is resistance 1Ω or less?

Go to Step 3. “RED” wire circuit open or 
high resistance.

3 Circuit Check
1) Turn ignition switch to ON position.
2) Measure voltage between “G91-7” terminal 

of ECM connector and vehicle body ground.
Is voltage 0 – 1 V?

Go to Step 4. “RED” wire in shorted to 
power circuit.

4 Circuit Check
1) Turn ignition switch to OFF position.
2) Measure resistance between “G91-7” termi-

nal of ECM connector and vehicle body 
ground.

Is it infinite?

Go to Step 5. “RED” wire in shorted to 
ground circuit.

5 Circuit Check
1) Check for proper connection to “G91-8” ter-

minal of ECM connector and “C39-17” ter-
minal of TCM connector.

2) If OK, measure resistance between “G91-8” 
terminal of ECM connector and “C39-17” 
terminal of TCM connector.

Is resistance 1Ω or less?

Go to Step 6. “WHT” wire circuit open or 
high resistance.

6 Circuit Check
1) Turn ignition switch to ON position.
2) Measure voltage between “G91-8” terminal 

of ECM connector and vehicle body ground.
Is voltage 0 – 1 V?

Go to Step 7. “WHT” wire in shorted to 
power circuit.

7 Circuit Check
1) Turn ignition switch to OFF position.
2) Measure resistance between “G91-8” termi-

nal of ECM connector and vehicle body 
ground.

Is it infinite?

Go to Step 8. “WHT” wire in shorted to 
ground circuit.

8 DTC Check
1) Connect connectors to ECM and TCM.
2) Connect scan tool to DLC.
3) Check DTC of TCM.
Is DTC P1701 indicated?

Substitute a known-good 
TCM and recheck. If OK, 
substitute a known-good 
ECM and recheck.

Substitute a known-good 
ECM and recheck.

Step Action Yes No



ENGINE GENERAL INFORMATION AND DIAGNOSIS (M15 ENGINE) 6-35
DTC P1603 TCM Trouble Code Detected
DTC Detecting Condition
When ECM receives a trouble code from TCM, which indicates that some problem occurred in sensor circuits
and its calculated values used for operations such as idle speed control, engine power control, and so on by
TCM, ECM sets DTC P1603. (TCM outputs the trouble code to ECM when TCM cannot compute the engine
control signal due to malfunctions of sensor circuits used for gear shift control.)

DTC Troubleshooting

Step Action Yes No
1 Was “Engine and Emission Control System 

Check” performed?
Go to Step 2. Go to “Engine and Emis-

sion Control System 
Check” in this section.

2 DTC Check
Check DTC of TCM.
Is there any DTC(s)?

Go to applicable DTC 
troubleshooting.

Substitute a known-good 
ECM and recheck.
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Table B-7 Radiator Fan Control System Check

Troubleshooting

1. Relay/fuse box 5. A/C condenser fan relay No.1 9. A/C compressor

2. Main relay 6. A/C condenser fan relay No.2 10. ECT sensor

3. Radiator fan relay 7. A/C condenser fan motor 11. ECM

4. Radiator fan motor 8. A/C compressor relay

BRN

PNK

BLU/WHT

BLK/YEL

GRN

BLU

BLK

BLK BLK

80A 15A20A30A

G91-4

C64-12

C64-11

C64-15
G91-5/6

C64-5GRN/YEL

PNK/BLK

BRN/WHT

BLU/WHT

BLK/RED

BLK/YEL

BLK/RED

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

ORN

LT GRN C63-16

C63-28

BLU/RED

BLU/RED
BLU/RED

1

2

10

8

9

7

6

5

3

4

11

Step Action Yes No
1 DTC Check

Is there DTC(s) ETC sensor circuit (DTC 
P0117/P0118) and/or radiator fan circuit (DTC 
P0480) displayed?

Go to corresponding DTC 
diag. flow table.

Go to Step 2.

2 Radiator Fan Motor Check
Check radiator fan motor referring to “Radiator 
Fan Motor Inspection” in Section 6B.
Is it in good condition? 

System is in good condi-
tion.

Go to Step 3.

3 Main Fuse Check
1) Turn ignition switch to OFF position.
2) Remove main fuse from relay/fuse box.
Is main (30 A) fuse in good condition?

Go to Step 4. Replace main fuse.
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4 Radiator Fan Motor Circuit Check
1) Remove radiator fan relay from relay/fuse 

box.
2) Measure voltage between “BLU/WHT” wire 

terminal of radiator fan relay connector and 
vehicle body ground.

Is voltage 10 – 14 V?

Go to Step 5. “BLU/WHT” wire open or 
high resistance circuit.

5 Check Radiator Fan Relay
1) Check radiator fan relay referring to “Main 

Relay, Fuel Pump Relay and Radiator Fan 
Relay Inspection” in Section 6E1.

Is it in good condition?

Go to Step 6. Replace radiator fan 
relay.

6 Radiator Fan Control Circuit Check
1) Disconnect radiator fan motor connector.
2) Measure resistance between each “BLU/

RED” wire terminal of radiator fan motor 
connector and “BLU/RED” wire terminal of 
radiator fan relay connector.

Is each resistance 1Ω or less?

Go to Step 7. “BLU/RED” wire circuit 
open or poor connection.

7 Radiator Fan Control Circuit Check
1) Measure resistance between each “BLU/

RED” wire terminal of radiator fan motor 
connector and vehicle body ground.

Is each resistance infinite?

Go to Step 8. “BLU/RED” wire circuit 
shorted to ground.

8 Radiator Fan Control Circuit Check
1) Turn ON ignition switch.
2) Measure voltage between each “BLU/RED” 

wire terminal of radiator fan motor connec-
tor and vehicle body ground.

Is each voltage 0 V?

Go to Step 9. “BLU/RED” wire shorted 
to power circuit.

9 Radiator Fan Control Circuit Check
1) Measure resistance between each “BLK” 

wire terminal of radiator fan motor connec-
tor and vehicle body ground.

Is each resistance 1Ω or less?

Replace radiator fan 
motor.

“BLK” wire open or high 
resistance circuit.

Step Action Yes No
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SECTION 6A1

ENGINE MECHANICAL 
(M15 ENGINE)

CONTENTS
General Description.............................................. *

Engine Construction Description......................... *
Engine Lubrication Description ........................... *
Variable Valve Timing (VVT) System 
Description .......................................................... *

System description .......................................... *
Oil control valve............................................... *
Cam timing sprocket........................................ *
Timing advancing ............................................ *
Timing holding ................................................. *
Timing retarding .............................................. *
Targeted timing varying operation................... *

Diagnosis............................................................... *
Diagnosis Table .................................................. *
Compression Check............................................ *
Engine Vacuum Check........................................ *
Oil Pressure Check ............................................. *
Valve Lash (Clearance) Inspection ..................... *
Shim Replacement.............................................. *

On-Vehicle Service .......................................6A1-3
Air Cleaner Element Removal and 
Installation ........................................................... *
Air Cleaner Element Inspection and 
Cleaning .............................................................. *
Knock Sensor Removal and Installation ............. *

Cylinder Head Cover Removal and 
Installation........................................................... *
Throttle Body and Intake Manifold 
Components........................................................ *
Throttle Body Removal and Installation .............. *
Intake Manifold Removal and 
Installation........................................................... *
Exhaust Manifold Components ........................... *
Exhaust Manifold Removal and 
Installation........................................................... *
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Components........................................................ *
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and Installation.................................................... *
Engine Mountings Components.................. 6A1-3

Unit Repair Overhaul ....................................6A1-4
Engine Assembly Removal and 
Installation................................................... 6A1-4
Timing Chain Cover Components....................... *
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Installation........................................................... *
Timing Chain Cover Inspection........................... *

Oil seal ............................................................ *
Timing chain cover .......................................... *
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “Foreword” of this Manual.
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On-Vehicle Service
Engine Mountings Components

[B][A]

11        55 N·m (5.5 kg-m)

13        25 N·m (2.5 kg-m)

12        55 N·m (5.5 kg-m)

15        55 N·m (5.5 kg-m)

16        55 N·m (5.5 kg-m)

18        55 N·m (5.5 kg-m)

21        55 N·m (5.5 kg-m)

20        55 N·m (5.5 kg-m)

18        55 N·m (5.5 kg-m)
23        25 N·m (2.5 kg-m)

15        55 N·m (5.5 kg-m)

16        55 N·m (5.5 kg-m)

17        55 N·m (5.5 kg-m)

19        55 N·m (5.5 kg-m)

17        55 N·m (5.5 kg-m)

14        55 N·m (5.5 kg-m)

10        65 N·m (6.5 kg-m)

1

2

6-1

8

9

7

6

4

3

5

22

5-1
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Unit Repair Overhaul
Engine Assembly Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel Pressure Relief Pro-
cedure” in Section 6.

2) Disconnect negative and positive cables at battery.
3) Remove engine hood after disconnecting windshield washer

hose.
4) Remove right and left side engine under covers.
5) Remove A/C compressor belt by referring to “Compressor

Drive Belt Replacement” in Section 1B (if equipped).
6) Drain engine oil referring to “Engine Oil and Filter Change” in

Section 0B.
7) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in Section 7A2 (for M/T vehicle).
8) Drain A/T fluid referring to “Fluid change” in Section 7B (for

A/T vehicle).
9) Drain transfer oil referring to “Transfer Oil Change” in Sec-

tion 7D (for AWD vehicle).
10) Drain coolant by referring to “Cooling System Flush and

Refill” in Section 6B.

11) Disconnect MAF sensor coupler (1).
12) Remove air cleaner case (2) and resonator (3).
13) Remove canister purge hose (4) from EVAP canister purge

valve.
14) With hose connected, detach A/C compressor from its

bracket (if equipped).

[A] : A/T vehicle 7. Engine rear mounting No.1 bracket 17. Engine rear mounting bolt

[B] : AWD vehicle 8. Engine rear mounting No.2 bracket 18. Engine rear mounting bolt

1. Engine right mounting 9. Engine rear mounting bracket stiffener 19. Engine rear mounting No.1 bracket bolt

2. Engine right body side bracket 10. Engine right mounting nut 20. Engine rear mounting No.2 bracket bolt

3. Engine left body side bracket 11. Engine right body side bracket bolt 21. Engine rear mounting No.2 bracket bolt

4. Engine left mounting 12. Engine left mounting bolt 22. Dynamic damper (for FWD vehicle)

5. Engine left mounting bracket (for M/T vehicle) 13. Engine left body side bracket bolt 23. Dynamic damper nut

5-1. Engine left mounting bracket (for A/T vehicle) 14. Engine left mounting bracket nut Tightening torque

6. Engine rear mounting (for FWD vehicle) 15. Engine left mounting bracket bolt

6-1. Engine rear mounting (for AWD vehicle) 16. Engine left mounting bracket nut

NOTE:
Suspend removed A/C compressor at a place where no
damage will be caused during removal and installation of
engine assembly.

3
2

1

4
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15) Disconnect the following electric lead wires:
• TP sensor (1)
• MAP sensor (2)
• ECT sensor (3)
• EGR valve (4)
• CMP sensor (5)
• IAC valve (6)
• Ignition coil assembly (7)
• Injectors (8)
• Heated oxygen sensor (9)
• Oil control valve (10)
• Engine oil pressure switch (11)
• CKP sensor (12)
• Knock sensor (13)
• VSS (14)
• Back up light switch (15) (for M/T vehicle)
• Generator (16)
• Starting motor (17)
• Ground terminal (18) from cylinder block
• Battery ground cable (19) from transaxle
• Transmission range switch (20) (for A/T vehicle)
• A/T shift solenoid and A/T fluid temperature sensor (21) (for

A/T vehicle)
• Input shaft speed sensor (22) (for A/T vehicle)
• Magnet clutch switch of A/C compressor (if equipped)
• Each wire harness clamps

16) Remove fuse box from its bracket.
17) Disconnect the following cables :

• Accelerator cable (23)
• Gear select control cable (24) (for M/T vehicle)
• Gear shift control cable (25) (for M/T vehicle)
• Clutch cable (26) (for M/T vehicle)
• A/T selector cable (27) (for A/T vehicle)

18) Disconnect the following hoses : 
• Brake booster hose (28) from intake manifold
• Radiator inlet and outlet hoses (29) from each pipe
• Heater inlet and outlet hoses (30) from each pipe
• Fuel feed hoses (31) from fuel feed pipe
• A/T fluid hoses from radiator (for A/T vehicle)

19) Remove exhaust No.1 pipe referring to “Exhaust Manifold
Removal and Installation” in this section.

20) Disconnect right and left drive shaft joints to differential gear
referring to “Drive Shaft Assembly Removal and Installation”
in Section 4A.
For engine and transaxle removal, it is not necessary to
remove drive shafts from steering knuckle.

21) For AWD vehicle, remove propeller shaft referring to “Pro-
peller Shaft Removal and Installation” in Section 4B.

[A] : M/T vehicle

[B] : A/T vehicle

1

30

2

23

3

6

31

4

20

5

29

7

8

13 1617

14 18 12

19

15 25

26

[A]

[B]

24

9

1110

27 22

20

21
19
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22) Remove cross member (1).
23) Install lifting device.

24) Remove engine rear mounting bolts (1), engine left mounting
bracket nuts (2) and engine right mounting nuts (3).

25) Before removing engine with transaxle from body, recheck to
make sure all hoses, electric wires and cables are discon-
nected from engine and transaxle.

26) Lower engine with transaxle from body.

1

1

2

3

NOTE:
Before lowering engine, to avoid damage to A/C com-
pressor, raise it through clearance made on engine
crankshaft pulley side. At this time, use care so that no
excessive force is applied to hoses.
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27) Disconnect transaxle from engine referring to “Transaxle
Unit Dismounting and Remounting” in Section 7A2(for M/T
vehicle).

28) Disconnect automatic transaxle from engine referring to
“Automatic Transaxle Assembly” in Section 7B (for A/T vehi-
cle).

29) Remove clutch cover and clutch disk referring to “Clutch
Cover, Clutch Disc and Flywheel Removal and Installation”
in Section 7C1 (for M/T vehicle).

Installation
1) Install clutch cover and clutch disk referring to “Clutch Cover,

Clutch Disc and Flywheel Removal and Installation” in Sec-
tion 7C1 (for M/T vehicle).

2) Connect transaxle to engine referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A2 (for M/T vehicle).

3) Connect automatic transaxle to engine referring to “Auto-
matic Transaxle Assembly” in Section 7B (for A/T vehicle).

4) Lift engine with transaxle into engine compartment, but do
not remove lifting device.

5) Install engine rear mounting bolts (1), engine left mounting
bracket nuts (2) and engine right mounting nuts (3).
Tighten these bolts and nuts to specified torque.

Tightening torque
Engine  left mounting bolts
(a) : 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine right mounting bracket nuts
(b) : 65 N·m (6.5 kg-m, 47.0 lb-ft)

6) Remove lifting device.

1,(a)

2,(a)

3,(b)
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7) Install cross member (1).
Tighten bolts to specified torque.

Tightening torque
Cross member bolts
(a) : 60 N·m (6.0 kg-m, 43.0 lb-ft)

8) For AWD vehicle, install propeller shaft referring to “Propel-
ler Shaft Removal and Installation” in Section 4B.

9) Connect drive shaft joints referring to Section 4A.
10) Install exhaust No.1 pipe referring to “Exhaust Manifold

Removal and Installation” in this section.
11) Reverse disconnected hoses, cables and electric wires for

connection.
12) Install air cleaner case and resonator.
13) Install A/C compressor to its bracket (if equipped).
14) Adjust A/C compressor belt tension (if equipped) referring to

“Compressor Drive Belt Inspection and Adjustment” in Sec-
tion 1B.

15) Adjust accelerator cable play referring to “Accelerator Cable
Adjustment” in Section 6E1.

16) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been rein-
stalled.

17) Refill cooling system with coolant referring to “Cooling Sys-
tem Flush and Refill” in Section 6B.

18) Refill engine with engine oil referring to “Engine Oil and Filter
Change” in Section 0B.

19) Refill transaxle with transaxle oil referring to “Manual Tran-
saxle Oil Change” in Section 7A2 (for M/T vehicle).

20) Refill A/T fluid referring to “Fluid change” in Section 7B (for
A/T vehicle).

21) Refill transfer with transfer oil referring to “Transfer Oil
Change” in Section 7D (for AWD vehicle).

22) Connect negative cable at battery.
23) Verify that there is no fuel leakage, coolant leakage, oil leak-

age and exhaust gas leakage at each connection.

Main Bearings, Crankshaft and Cylinder 
Block Inspection
Main bearings
General Information

• Service main bearings are available in standard size and
0.25 mm (0.0098 in.) undersize, and each of them has 5
kinds of bearings differing in tolerance.

1

(a) (a)
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• Upper half of bearing (1) has an oil groove (2) as shown in
figure.
Install this half with oil groove to cylinder block.

• Lower half of bearing does not have an oil groove.

Visual Inspection
Check bearings for pitting, scratches, wear or damage.
If any malcondition is found, replace both upper and lower halves.
Never replace either half without replacing the other half.

Main Bearing Clearance

Check clearance by using gaging plastic according to the follow-
ing procedure.

1) Remove bearing caps.
2) Clean bearings and main journals.

3) Place a piece of gaging plastic (1) the full width of bearing
(parallel to crankshaft) on journal, avoiding oil hole.

4) Tighten main bearing cap No.1 bolts (1) – (10) and main
bearing No.2 cap bolts (11) – (20) gradually as follows.

a) Tighten bolts (1) – (10) to 30 N·m (3.0 kg-m, 22.0 lb-ft)
according to numerical order in figure.

b) In the same manner as in Step a), tighten them to 50 N·m
(5.0 kg-m, 36.5 lb-ft).

c) In the same manner as in step a), retighten them to 60°.
d) Tighten bolts (11) – (20) to 25 N·m (2.5 kg-m, 18.0 lb-ft)

according to numerical order in figure.

Tightening torque
Main bearing cap No.1 bolts (1) – (10) :
30 N·m (3.0 kg-m, 22.0 lb-ft), 50 N·m (5.0 kg-m, 36.5 lb-ft) 
and then retighten by turning through 60°
Main bearing cap No.2 bolts (11) – (20) :
25 N·m (2.5 kg-m, 18.0 lb-ft)

CAUTION:
Do not rotate crankshaft while gaging plastic is installed.
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5) Remove bearing caps and using scale (1) on gaging plastic
(2) envelop, measure gaging plastic width at its widest point.
If clearance exceeds its limit, replace bearing. Always
replace both upper and lower inserts as a unit.
A new standard bearing may produce proper clearance. If
not, it will be necessary to regrind crankshaft journal for use
of 0.25 mm (0.0098 in.) undersize bearing.
After selecting new bearing, recheck clearance.

Main bearing clearance
Standard : 0.021 – 0.041 mm (0.0008 – 0.0016 in.)
Limit : 0.054 mm (0.0021 in.)

Selection of Main Bearings

Standard Bearing
If bearing is in malcondition, or bearing clearance is out of specifi-
cation, select a new standard bearing according to the following
procedure and install it.

1) First check journal diameter. As shown in figure, crank web
No.2 has stamped numbers.
Three kinds of numbers (“1”, “2” and “3”) represent the fol-
lowing journal diameters.
Stamped numbers on crank web No.2 represent journal
diameters marked with an arrow in figure respectively.
For example, stamped number “1” indicates that correspond-
ing journal diameter is 51.994 – 52.000 mm (2.0471 –
2.0472 in.).

Crankshaft journal diameter

Stamped
numbers

Journal diameter

1 51.9940 – 52.0000 mm (2.0471 – 2.0472 in.)
2 51.9880 – 51.9939 mm (2.0468 – 2.0470 in.)
3 51.9820 – 51.9879 mm (2.0465 – 2.0467 in.)
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2) Next, check bearing cap bore diameter without bearing. On
mating surface of cylinder block, five alphabets are stamped
as shown in figure.
Three kinds of alphabets (“A”, “B” and “C”) or numbers (“1”,
“2” and “3”) represent the following cap bore diameters.
Stamped alphabets or numbers on cylinder block represent
bearing cap bore diameter marked with an arrow in figure
respectively. For example, stamped “A” or “1” indicates that
corresponding bearing cap bore diameter is 56.000 – 56.006
mm (2.2047 – 2.2050 in.).

Crankshaft bearing cap bore

3) There are five kinds of standard bearings differing in thick-
ness. To distinguish them, they are painted in the following
colors at the position as indicated in figure.
Each color indicated the following thickness at the center of
bearing.

Standard size of crankshaft main bearing thickness

4) From number stamped on crank web No.2 and alphabets
stamped on cylinder block, determine new standard bearing
to be installed to journal, by referring to table shown below.
For example, if number stamped on crank web No.2 is “1”
and alphabet stamped on cylinder block is “B”, install a new
standard bearing painted in “Brown” to its journal.

Stamped
alphabet 
(number)

Bearing cap bore diameter
(without bearing)

A (1) 56.0000 – 56.0060 mm (2.2048 – 2.2049 in.)
B (2) 56.0061 – 56.0120 mm (2.2050 – 2.2051 in.)
C (3) 56.0121 – 56.0180 mm (2.2052 – 2.2054 in.)

Color painted Bearing thickness
Purple 1.992 – 1.996 mm (0.07843 – 0.07858 in.)
Brown 1.995 – 1.999 mm (0.07855 – 0.07870 in.)
Green 1.998 – 2.002 mm (0.07867 – 0.07882 in.)
Black 2.001 – 2.005 mm (0.07878 – 0.07893 in.)

Colorless
(no paint)

2.004 – 2.008 mm (0.07890 – 0.07906 in.)

1. Paint
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Specification of new standard crankshaft main bearing 
size

5) Using scale (1) on gaging plastic (2), check bearing clear-
ance with newly selected standard bearing.
If clearance still exceeds its limit, use next thicker bearing
and recheck clearance.

6) When replacing crankshaft or cylinder block due to any rea-
son, select new standard bearings to be installed by referring
to number stamped on new crankshaft or alphabets stamped
on new cylinder block.

Undersize Bearing (0.25 mm (0.0098 in.))

• 0.25 mm (0.0098 in.) undersize bearing is available, in five
kinds varying in thickness.
To distinguish them, each bearing is painted in the following
colors at such position as indicated in figure.
Each color represents the following thickness at the center of
bearing.

Undersize of crankshaft main bearing thickness

• If necessary, regrind crankshaft journal and select undersize
bearing to use with it as follows.

1) Regrind journal to the following finished diameter.

Finished diameter 
51.732 – 51.750 mm (2.0367 – 2.0374 in.)

Number stamped on crank web 
No.2 (Journal diameter)

1 2 3
Alphabet 
stamped on
cylinder block 
(Cap bore dia.)

A (1) Purple Brown Green
B (2) Brown Green Black
C (3) Green Black Colorless

New standard bearing to be 
installed.

Color painted Bearing thickness
Red and Purple 2.117 – 2.121 mm (0.08335 – 0.08350 in.)
Red and Brown 2.120 – 2.124 mm (0.08347 – 0.08362 in.)
Red and Green 2.123 – 2.127 mm (0.08359 – 0.08374 in.)
Red and Black 2.126 – 2.130 mm (0.08371 – 0.08385 in.)

Red only 2.129 – 2.133 mm (0.08382 – 0.08397 in.)

1. Paint
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2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicu-
lar to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on cylinder block, select an undersize bearing by
referring to table given below.
Check bearing clearance with newly selected undersize
bearing.

Specification of new standard undersize crankshaft main bearing

Tightening Torque Specification

Measured journal diameter
51.7320 – 51.7379 mm
(2.0367 – 2.0369 in.)

51.7380 – 51.7439 mm
(2.0370 – 2.0371 in.)

51.7440 – 51.7500 mm
(2.0372 – 2.0373 in.)

Alphabets stamped   
on cylinder block

A (1) Red and Green Red and Brown Red and Purple
B (2) Red and Black Red and Green Red and Brown
C (3) Red only Red and Black Red and Green

Undersize bearing to be installed

Fastening part
Tightening torque

N•m kg-m lb-ft
Oil pressure switch 14 1.4 10.5
Camshaft housing bolts 
(for replacement of shim)

8 0.8 6.0

Camshaft housing bolts 11 1.1 8.0
Engine cover bolts 8 0.8 6.0
Intake manifold bolts and nuts 25 2.5 18.0
Exhaust manifold bolts and nuts 50 5.0 36.5
Exhaust pipe No.1 bolts 50 5.0 36.5
Exhaust manifold stiffener bolts 50 5.0 36.5
Exhaust pipe No.2 bolts 43 4.3 31.5
Exhaust oxygen sensor 45 4.5 32.5
Oil pump strainer bolt 11 1.1 8.0
Oil pump strainer bracket bolt 11 1.1 8.0
Oil pan bolts and nuts 11 1.1 8.0
Oil pan drain plug bolt 50 5.0 36.5
Timing chain cover bolts 25 2.5 18.0
Crank shaft pulley bolt 150 15.0 108.5
Oil pump rotor plate bolts 11 1.1 8.0
Timing chain No.1 guide bolts 9 0.9 6.5
Timing chain tensioner adjuster bolts 11 1.1 8.0
Venturi plug 5 0.5 3.5
Cylinder head bolt for M8 25 2.5 18.0
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Cylinder head bolts for M10 a) Tighten 20 N·m
b) Tighten 40 N·m
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

a) Tighten 2.0 kg-m
b) Tighten 4.0 kg-m
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

a) Tighten 14.5 lb-ft
b) Tighten 29.0 lb-ft
c) Retighten by 

turning through 
60°

d) Retighten by 
turning through 
60°

Connecting rod bearing cap nuts a) Tighten 15 N·m
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

a) Tighten 1.5 kg-m
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

a) Tighten 11.0 lb-ft
b) Retighten by 

turning through 
45°

c) Retighten by 
turning through 
45°

Engine mounting bolts for M8 25 2.5 18.0
Engine mounting bolts and nuts for M10 55 5.5 40.0
Engine right mounting nuts 65 6.5 47.0
Cross member bolts 60 6.0 43.0
Dynamic damper nut 25 2.5 18.0
Main bearing cap No.1 bolts a) Tighten 30 N·m

b) Tighten 50 N·m
c) Retighten by 

turning through 
60°

a) Tighten 3.0 kg-m
b) Tighten 5.0 kg-m
c) Retighten by 

turning through 
60°

a) Tighten 22.0 lb-ft
b) Tighten 36.5 lb-ft
c) Retighten by 

turning through 
60°

Main bearing cap No.2 bolts 25 2.5 18.0
Sensor plate bolts 11 1.1 8.0
Rear oil seal housing bolts 11 1.1 8.0
Flywheel or drive plate bolts 70 7.0 51.0
Transaxle stiffener bolts 50 5.0 36.5
Timing chain tensioner bolt 25 2.5 18.0
Oil gallery pipe No.1 bolts 30 3.0 21.5
Oil gallery pipe No.2 bolts 11 1.1 8.0
Oil gallery pipe No.3 bolts 11 1.1 8.0
Oil control valve mounting nuts 11 1.1 8.0
Intake camshaft sprocket bolt 60 6.0 43.0

Fastening part
Tightening torque

N•m kg-m lb-ft
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For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “Foreword” of this manual.
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On-Vehicle Service

Radiator Removal and Installation
Removal

1) Disconnect negative cable at battery. 
2) Drain engine coolant referring to “Cooling System Draining”

in this section.
3) Remove cooling fan assembly referring to “Radiator Cooling

Fan Removal and Installation” in this section.

4) Remove radiator outlet hose (1) from radiator (2).
5) Disconnect A/T fluid hoses from radiator (for A/T model).
6) Remove radiator (2) from vehicle.

Installation
Reverse removal procedures noting the followings.

• Refill cooling system referring to step 7) to 22) of “Cooling
System Flush and Refill” in this section.

• After installation, check each joint for leakage. 

WARNING:
• Check to make sure that engine coolant temperature is cold before removing any part of cooling

system.
• Also be sure to disconnect negative cord from battery terminal before removing any part.

2

1
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Radiator Cooling Fan Inspection for M/T Vehi-
cle

1) Check continuity between terminals. If there is no continuity,
replace radiator fan motor.

2) Connect battery to radiator fan motor coupler as shown in
figure, then check that the radiator fan motor operates
smoothly. If radiator fan motor does not operate smoothly,
replace motor.

Radiator cooling fan motor specified current at 12 V
10.0 A maximum

Radiator Cooling Fan Inspection for A/T Vehi-
cle

1) Check continuity between terminals. 
If there is no continuity, replace radiator fan motor.

2) Connect battery to radiator fan motor coupler as shown in
figure, then check that the radiator fan motor operates
smoothly, fan speed varies and that specified current.
If radiator fan motor does not operate smoothly, replace
motor.

Radiator cooling fan motor specified current at 12 V
LOW : 10 A maximum
HIGH : 15 A maximum



6B-4 ENGINE COOLING (M15 ENGINE)



ENGINE AND EMISSION CONTROL SYSTEM (M15 ENGINE) 6E1-1

E1

A2

B

C1

G3
6

7

7

8

8
9

SECTION 6E1

ENGINE AND EMISSION CONTROL SYSTEM 
(M15 ENGINE)

CONTENTS
General Description......................................6E1-3

Engine and Emission Control System 
Construction ................................................6E1-3
Air Intake System Description ............................. *
Fuel Delivery System Description ....................... *
Electronic Control System Description........6E1-7

On-Vehicle Service .....................................6E1-13
Accelerator cable adjustment .......................... *
Idle speed/idle air control (IAC) duty 
inspection ..............................................6E1-13

Air Intake System ................................................ *
Throttle body components............................... *
Throttle body on-vehicle inspection................. *
Throttle body removal and 
installation ....................................................... *
Throttle body cleaning ..................................... *
Idle air control (IAC) valve removal 
and installation ................................................ *
Idle air control (IAC) valve 
inspection ........................................................ *
Oil control valve removal and 
installation ....................................................... *
Oil control valve inspection.............................. *

Fuel Delivery System .......................................... *
Fuel pressure inspection ................................. *

Fuel pump with pressure regulator 
on-vehicle inspection ...................................... *
Fuel pump with pressure regulator 
removal and installation .................................. *
Fuel pump with pressure regulator 
inspection........................................................ *
Fuel injector on-vehicle inspection.................. *
Fuel injector removal and 
installation ....................................................... *
Fuel injector inspection ................................... *

Electronic Control System................................... *
Engine control module (ECM) 
removal and installation .................................. *
Manifold absolute pressure sensor 
(MAP sensor) inspection................................. *
Throttle position sensor (TP sensor) 
on-vehicle inspection ...................................... *
Throttle position sensor (TP sensor) 
removal and installation .................................. *
Engine coolant temperature sensor 
(ECT sensor) removal and 
installation ....................................................... *
Engine coolant temperature sensor 
(ECT sensor) inspection ................................. *

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “Foreword” of this manual.
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General Description
Engine and Emission Control System Construction
The engine and emission control system is divided into 4 major sub-systems: air intake system, fuel delivery
system, electronic control system and emission control system.
Air intake system includes air cleaner, throttle body, IAC valve and intake manifold.
Fuel delivery system includes fuel pump, delivery pipe, etc. Electronic control system includes ECM, various
sensors and controlled devices.
Emission control system includes EGR, EVAP and PCV system.
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Engine and Emission Control System Flow Diagram
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Engine and Emission Control System Diagram
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1. Air Cleaner 14. Knock sensor 27. Stop lamp

2. EVAP canister purge valve 15. ECT sensor 28. Stop lamp switch

3. MAF and IAT sensor 16. CMP sensor 29. ECM

4. TP sensor 17. CKP sensor 30. Barometric pressure sensor (if equipped)

5. IAC valve 18. Radiator fan 31. Battery

6. MAP sensor 19. Malfunction indicator lamp in combination meter 32. A/C compressor and condenser fan relay 
(if equipped)

7. EGR valve 20. Immobilizer indicator lamp in combination meter 33. A/C switch (if equipped)

8. EVAP canister 21. Ignition switch 34. A/C evaporator outlet air temp. sensor (if 
equipped)

9. Tank pressure control valve (built-in fuel pump) 22. Starter magnetic switch 35. Immobilizer control module (if equipped)

10. Fuel pump (with pressure regulator) 23. Heated Oxygen Sensor–2 (HO2S–2) 36. Main relay

11. Ignition coil assembly 24. DLC 37. VSS

12. Fuel injector 25. Electric load 38. Oil control valve

13. Heated Oxygen Sensor–1 (HO2S–1) 26. Fuel level sensor 39. TCM (A/T)
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Electronic Control System Description
The electronic control system consists of 1) various sensors which detect the state of engine and driving condi-
tions, 2) ECM which controls various devices according to the signals from the sensors and 3) various controlled
devices.
Functionally, it is divided into nine sub systems:

• Fuel injection control system
• Idle speed control system
• Fuel pump control system
• A/C control system (if equipped)
• Radiator fan control system
• EGR system
• Evaporative emission control system
• Oxygen sensor heater control system
• Ignition control system

ECM (Engine Control Module) and TCM (Transmission Control Module) intercommunicate by CAN (Controller
Area Network). (For A/T vehicle only)
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Electronic Control System Component Location

INFORMATION SENSORS CONTROL DEVICES OTHERS
1. MAF and IAT sensor a: Fuel injector A: ECM

2. TP sensor b: EVAP canister purge valve B: Combination meter

3. Stop lamp switch c: Fuel pump relay C: EVAP canister

4. ECT sensor d: EGR valve D: A/C evaporator outlet air temp. sensor (if equipped)

5. Heated oxygen sensor–1 e: Malfunction indicator lamp E: Data link connector

5-1. Heated oxygen sensor–2 f: A/C condenser fan relay No.1 (if equipped) F: A/C compressor relay (if equipped)

6. VSS g: A/C condenser fan relay No.2 (if equipped) G: TCM (A/T)

7. Battery h: Radiator fan relay

8. CMP sensor i: Fuel cost meter

9. MAP sensor j: IAC valve

10. CKP sensor k: Ignition coil assembly (with ignitor)

11. Fuel level sensor l: Main relay

12. Knock sensor m: Oil control valve

n: Immobilizer indicator lamp

m

10

12

k

5

8
4 6

7

g

F

d
j

a

9
b

1

2

C

l

h

f

c

D*

i

n

3*

e
B*

E*

11

A* G*

5-1

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle, parts with (*) are
installed at the opposite side.
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ECM Input/Output Circuit Diagram
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1. CKP sensor 21. A/C switch 41. Stop lamp switch

2. CMP sensor 22. A/C pressure switch 42. Stop lamp

3. VSS 23. Immobilizer control module 43. Lighting switch

4. MAP sensor 24. Data link connector 44. Position lamp

5. Knock sensor 25. Injector No.1 45. Ignition switch

6. TP sensor 26. Injector No.2 46. Main relay

7. ECT sensor 27. Injector No.3 47. Immobilizer indicator lamp

8. Heated oxygen sensor–2 28. Injector No.4 48. Starting motor

9. Heated oxygen sensor–1 29. IAC valve 49. Shield wire

10. A/C evaporator outlet air temp. sensor 30. EVAP canister purge valve 50. Main fuse

11. Battery 31. Fuel pump relay 51. Barometric pressure sensor

12. Combination meter 32. Fuel pump 52. Oil control valve

13. A/C condenser fan relay No.1 33. Radiator fan relay 53. Engine ground

14. A/C condenser fan relay No.2 34. Radiator fan motor 54. Body ground

15. A/C condenser fan motor 35. EGR valve 55. Shield ground

16. ABS control module 36. Malfunction indicator lamp 56. EPS control module

17. A/C compressor relay 37. “IG” fuse 57. Fuel cost meter in multi information display

18. Heater fan motor 38. MAF and IAT sensor 58. Fuel level sensor

19. Heater fan switch 39. Ignition coil assembly (for No.1 and No.4 spark plugs) 59. TCM (A/T)

20. A/C compressor clutch 40. Ignition coil assembly (for No.2 and No.3 spark plugs)
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ECM Terminal Arrangement Table

CON-
NECTOR

TERMI-
NAL WIRE COLOR CIRCUIT CON-

NECTOR
TERMI-

NAL WIRE COLOR CIRCUIT

C64

1 BLK/ORN Ground for ECM

C63

22 – –

2 BLK Ground for ECM 23 – –

3 RED/BLU Heater output of heated oxygen sensor–2 24 – –

4 BLK/WHT Heater output of heated oxygen sensor–1 25 – –

5 GRN/YEL A/C condenser fan motor relay No.2 output 
(if equipped)

26 – –

27 – –

6 PNK Fuel cost output 28 ORN Ground for sensors

7 – – 29 – –

8 RED/YEL IAC valve output (stepper motor coil 3) 30 PNK CKP sensor signal

9 RED/BLU IAC valve output (stepper motor coil 2) 31 GRN/YEL Ground of ECM for shield wire

10 RED/WHT IAC valve output (stepper motor coil 1) 32 – –

11 PNK/BLK A/C compressor relay output (if equipped) 33 BRN Oxygen signal of heated oxygen sensor–2

12 PNK A/C condenser fan motor relay No.1 output 
(if equipped)

34 GRY/BLU Throttle position (TP) sensor signal

35 BLK/YEL Starting motor signal

13 BLU/BLK EVAP canister purge valve output

14 GRN Fuel pump relay output

G91

1 PPL/WHT MIL (Malfunction indicator lamp) output

15 BRN/WHT Main power supply relay output
2 LT GRN/BLK Immobilizer indicator lamp output (if 

equipped)16 WHT/RED EGR valve (stepper motor coil 3) output

17 GRN/RED EGR valve (stepper motor coil 1) output 3 – –

18 – – 4 BRN Radiator fan motor relay output

19 – – 5 BLK/RED Main power supply

20 – – 6 BLK/RED Main power supply

21 – –
7 WHT CAN communication line (active low sig-

nal)22 – –

23 – –
8 RED CAN communication line (active high sig-

nal)24 – –

25 – – 9 GRN/WHT Electric load signal for stop lamp

26 – –
10 YEL Serial communication line of data link con-

nector 5 V27 – –

28 RED/BLK IAC valve output (stepper motor coil 4)
11 BLU Serial communication line of data link con-

nector 12 V29 – –

30 – –
12 BRN Engine revolution signal output for tachom-

eter31 GRN/WHT Ignition coil No.2 and No.3 output

32 GRN/YEL Ignition coil No.1 and No.4 output 13 YEL Electric load signal for heater blower motor

33 BRN/YEL EGR valve (stepper motor coil 4) output 14 YEL/RED Fuel level sensor signal

34 GRN/ORN EGR valve (stepper motor coil 2) output
15 WHT/BLK A/C evaporator outlet air temp. sensor sig-

nal (if equipped)

C63

1 BLK/ORN Ground for ECM 16 WHT/RED Power source for ECM internal memory

2 BLU Oil control valve output 17 – –

3 – – 18 – –

4 BLU/ORN Fuel injector No.4 output 19 – –

5 BLU/RED Fuel injector No.3 output 20 – –

6 BLU/WHT Fuel injector No.2 output 21 – –

7 BLU/YEL Fuel injector No.1 output 22 – –

8 GRY/RED Output of 5V power source for throttle posi-
tion (TP) sensor

23 – –

24 – –

9 RED Knock sensor signal 25 – –

10 RED/YEL Reference signal for CMP sensor 26 – –

11 WHT Oxygen signal of heated oxygen sensor–1 27 – –

12 – – 28 BLK/WHT Ignition switch signal

13 – – 29 – –

14 PNK/BLK Mass air flow (MAF) sensor signal 30 YEL/GRN A/C request signal (if equipped)

15 RED/WHT Manifold absolute pressure (MAP) sensor 
signal 31 PPL Vehicle speed sensor signal for speedom-

eter

16 LT GRN Engine coolant temp. (ECT) sensor signal 32 GRY ECT sensor signal for combination meter

17 LT GRN/BLK Intake air temperature (IAT) sensor signal 33 RED/YEL Electric load signal for clearance lamp

18 – – 34 – –

19 YEL Vehicle speed sensor signal
35 ORN Ground for A/C evaporator outlet air temp. 

sensor (if equipped)20 – –

21 – –
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[A]: Terminal arrangement of ECM coupler (viewed from harness side)

C64 C63 G91

1234567 123456 1234567
7891011121314151617 8910111213141516 891011121314151617

1819
1819

1718192021222324252627 20212223 202122232425 24252627 2627
2829303132 32 282930 28293031 3133 33 323334 3435 3435

[A]

NOTE:
For abbreviation of wire color, refer to “Abbreviations and Symbols May be Used in This Manual” in
Section 0A.



ENGINE AND EMISSION CONTROL SYSTEM (M15 ENGINE) 6E1-13
On-Vehicle Service
Idle speed/idle air control (IAC) duty inspection
Before idle speed/IAC duty check, make sure of the following.

• Lead wires and hoses of Electronic Fuel Injection and engine
emission control systems are connected securely.

• Accelerator cable has some play, that is, it is not tight.
• Valve lash is checked according to maintenance schedule.
• Ignition timing is within specification.
• All accessories (wipers, heater, lights, A/C, etc.) are out of

service.
• Air cleaner has been properly installed and is in good condi-

tion.
• No abnormal air inhaling from air intake system.

After above items are all confirmed, check idle speed and IAC
duty as follows.

1) Connect scan tool (1) to DLC with ignition switch OFF.

2) Warm up engine to normal operating temperature.
3) Check engine idle speed and “IAC duty” by using “Data List”

mode on scan tool to check “IAC duty”.
4) If duty and/or idle speed is out of specifications, inspect idle

air control system referring to “Diagnostic Flow Table B-4
Idle Air Control System Check” in Section 6.

Engine idle speed and IAC duty

5) Check that specified engine idle speed is obtained with A/C
ON if vehicle is equipped with A/C. 
If not, check A/C request signal circuit and idle air control
system.

NOTE:
Before starting engine, place transmission gear shift
lever in “Neutral” (shift selector lever to “P” range for A/T
vehicle), and set parking brake and block drive wheels.

1

A/C OFF A/C ON
M/T vehicle 700 ± 50 r/min (rpm)

10 – 55%
850 ± 50 r/min (rpm)

A/T vehicle
at P/N range

700 ± 50 r/min (rpm)
10 – 55%

850 ± 50 r/min (rpm)
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SECTION 7A2

MANUAL TRANSAXLE (M15 ENGINE MODEL)
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System :
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Manual Transaxle Construction and Servicing
The transaxle provides five forward speeds and one reverse speed by means of three synchromesh and three
shafts-input shaft, counter shaft and reverse gear shaft. All forward gears are in constant mesh, and reverse
uses a sliding idler gear arrangement.

The low speed sleeve & hub is mounted on counter shaft and engaged with counter shaft 1st gear or 2nd gear,
while the high speed sleeve & hub is done on input shaft and engaged with input shaft 3rd gear or 4th gear.

The 5th speed sleeve & hub on input shaft is engaged with input shaft 5th gear mounted on the input shaft.

To prevent the cracking noise from the reverse gear when shifting transaxle gear into the reverse gear, the
reverse shift braking device is used.

The device utilizes the 5th synchromesh, which is the lever synchro type, to apply the brake on the input shaft
rotation.

The double cone synchronizing mechanism is provided to 2nd gear synchromesh device for high performance
of shifting to 2nd gear.

The counter shaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

4WD model is equipped with transfer assembly on transaxle being mated to right side of differential output in
transaxle.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transaxle case which
is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reassem-
bling.

Further, care must be taken to adjust preload of counter shaft taper roller bearings. New synchronizer rings are
prohibited from being lapped with respective gear cones by using lapping compound before they are assem-
bled.
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Construction Diagram of 2WD Transaxle

1. 5th speed sleeve & hub 8. Reverse idler gear 15. counter shaft 3rd gear

2. Input shaft 5th gear 9. Input shaft 16. counter shaft 2nd gear

3. Input shaft 4th gear 10. Right case 17. Low speed sleeve & hub

4. High speed sleeve & hub 11. Side cover 18. counter shaft 1st gear

5. Input shaft 3rd gear 12. counter shaft 5th gear 19. Final gear

6. Left case 13. counter shaft 4th gear 20. Differential case

7. Reverse gear shaft 14. counter shaft 21. Vehicle speed sensor rotor
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Construction Diagram of 4WD Transaxle

1. 5th speed sleeve & hub 7. Reverse gear shaft 13. counter shaft 4th gear 19. Final gear

2. Input shaft 5th gear 8. Reverse idler gear 14. counter shaft 20. Differential case

3. Input shaft 4th gear 9. Input shaft 15. counter shaft 3rd gear 21. Vehicle speed sensor rotor

4. High speed sleeve & hub 10. Right case 16. counter shaft 2nd gear 22. Transfer assembly

5. Input shaft 3rd gear 11. Side cover 17. Low speed sleeve & hub

6. Left case 12. counter shaft 5th gear 18. counter shaft 1st gear
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Diagnosis
Manual Transaxle Symptom Diagnosis

Condition Possible Cause Correction
Gears slipping out of 
mesh

Maladjusted gear shift/select control cables Adjust.
Worn shift fork shaft Replace.
Worn shift fork or synchronizer sleeve Replace.
Weak or damaged locating springs Replace.
Worn bearings on input shaft or counter shaft Replace.
Worn chamfered tooth on sleeve and gear Replace sleeve and gear.

Hard shifting Maladjusted gear shift/select control cables Adjust.
Inadequate or insufficient lubricant Replenish.
Improper clutch pedal free travel Adjust.
Distorted or broken clutch disc Replace.
Damaged clutch pressure plate Replace clutch cover.
Worn synchronizer ring Replace.
Worn chamfered tooth on sleeve or gear Replace sleeve or gear.
Worn gear shift/select control cables joint Replace.
Distorted shift shaft Replace.

Noise Inadequate or insufficient lubricant Replenish.
Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn synchronizer parts Replace.
Maladjusted backlash between bevel pinion and gear Adjust as prescribed
Improper tooth contact in the mesh between bevel 
pinion and gear

Adjust or replace
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On-Vehicle Service

Manual Transaxle Oil Change
1) Before changing or inspecting oil, be sure to stop engine and

lift vehicle horizontally.
2) With vehicle lifted up, check oil level and leakage. 

If leakage exists, correct it.
3) Drain old oil and fill new specified oil by specified amount (up

to level hole).

4) Apply sealant to thread of drain plug (1) and level/filler plug
(2) and torque them as specified below.

“A” : Sealant 99000-31260

Tightening torque
Transaxle oil level/filler and drain plugs
(a) : 21 N·m (2.1 kg-m, 15.5 lb-ft)

Transaxle oil
: API GL-4
For SAE classification, refer to viscosity chart [A] in the 
figure.

Transaxle oil capacity
: 2.2 liters (4.8/3.9 US/lmp. pt.)

Differential Side Oil Seal Replacement
Replacement

1) Lift up vehicle and drain transaxle oil.
2) Remove front drive shafts referring to “Drive Shaft Assembly

Removal and Installation” in Section 4A.
3) Separate transfer from transaxle assembly. (for 4WD vehi-

cle) referring to “Transfer Dismounting and Remounting” in
Section 7D.

CAUTION:
Do not reuse circlip, spring pin, E-ring, oil seal, gasket,
self locking nut and specified parts. Reuse of it can result
in trouble.

NOTE:
• It is highly recommended to use API GL-4 75W-90 gear

oil.
• Whenever vehicle is hoisted for any other service work

than oil change, also be sure to check for oil leakage.
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4) Remove oil seal (1) using special tool.

Special tool
(A) : 09913-50121

5) Install oil seal (1) facing its spring side upward.
Use special tool and hammer for installation.

Special tool
(B) : 09913-85210

6) Apply grease to oil seal lip and at the same time check drive
shaft where oil seal (1) contacts and make sure of its
smoothness.

“A” : Grease 99000-25010

7) Install transfer referring to “Transfer Dismounting and
Remounting” in Section 7D.

8) Insert front drive shafts referring to “Drive Shaft Assembly
Removal and Installation” in Section 4A.

9) Install ball stud and stabilizer mount brackets referring to
“Wheel Hub and Steering Knuckle Removal and Installation”
and “Stabilizer Bar and Bushings Removal and Installation”
in Section 3D.

10) Install tie-rod end referring to “Suspension Control Arm/
Bushing Removal and Installation” in Section 3D.

11) Fill transaxle oil as specified referring to “Manual Transaxle
Oil Change” in this section, and make sure that oil has been
sealed with oil seal.

(A)

1
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Gear Shift Control Lever and Cable Components

1. Gear shift control lever knob 5. Gear select control cable 9. Cable mounting bolt

2. Lever boot collar 6. Gear shift control lever assembly mounting nut 10. Cable bracket bolt

3. Gear shift lever boot 7. Gear shift control lever assembly
: Apply grease 99000-25010 to pin ends to 
which shift and select cables are connected.

 Tightening torque

4. Gear shift control cable 8. Cable lock nut
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Gear Shift Control Lever and Cable Removal 
and Installation
Removal

1) Remove console box.

2) Disconnect gear shift and select control cables (1) from gear
shift control lever assembly (2).

a) Disconnect cable end from pivot (7) while pushing cable
end bush (4).

b) Detach cable from bracket (5) while pulling pin (6).
3) Remove gear shift control lever assembly mounting nuts (3)

and gear shift lever assembly (2) from body.
4) Disconnect shift and select cables (1) from transmission in

the same manner as step 2). 
5) Remove cable grommet and cable clamp, and then remove

shift and select cables (1) from body.

Installation
Reverse removal procedure for installation noting the following.

• Tighten gear shift control lever assembly mounting nuts (3)
to specified torque.

Tightening torque
Gear shift control lever assembly mounting nut 
(a) : 13 N·m (1.3 kg-m, 9.5 lb-ft)
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Gear Shift Control Lever and Cable Adjust-
ment

• Adjustment of shift cable:
a) With shift control lever in “NEUTRAL” position, adjust shift

cable adjusting nut (3) so that distance “a” between edge of
instrument panel (1) and center of shift knob (2) measured
as specified value.

Distance “a” : 158 mm (6.23 in.)

b) After shift cable adjustment, tighten cable lock nut (4) to
specified torque.

Tightening torque
Cable lock nut (a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

c) Make sure that boots are installed correctly.

• Adjustment of select cable:
a) With shift control lever in “NEUTRAL” position, adjust select

cable adjusting nut (3) so that the tip of select arm (cable
joint point) (1) and the center rip of gear shift control lever
assembly (2) are aligned as shown.

b) After select cable adjustment, tighten cable lock nut (4) to
specified torque.

Tightening torque
Cable lock nut (a) : 5.5 N·m (0.55 kg-m, 4.0 lb-ft)
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Vehicle Speed Sensor (VSS) Removal and 
Installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect VSS coupler (1).
3) Remove VSS (2).

Installation

1) Apply oil to new O-ring (1) and then install VSS to transaxle.

2) Connect VSS coupler (1).
3) Connect negative cable at battery.
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Back Up Lamp Switch Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Disconnect back up lamp switch coupler (1).

3) Remove back up lamp switch (1).

Installation

1) Apply grease to new O-ring (1) and tighten back up lamp
switch (2) to specified torque.

Tightening torque
Back up lamp switch (a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

2) Connect back up lamp switch coupler (1).
3) Connect negative cable at battery.

Back Up Lamp Switch Inspection

Check backup lamp switch for function using ohmmeter.

Switch ON : Continuity
Switch OFF : No continuity

2. Clutch cable

3. Gear shift and select shaft assembly

3

1

2

1 2, (a)

OFF ON
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Unit Repair Overhaul
Transaxle Unit Components

[A] : Forward 8. Backup lamp switch connector 16. Engine rear mounting

1. Engine 9. VSS connector 17. Engine rear mounting No.2 bracket bolts

2. Transaxle 10. Transaxle to engine bolts 18. Transaxle to engine rear mounting No.2 bracket bolt

3. Engine rear mounting No.1 bracket 11. Engine left mounting bracket bolt and nuts 19. Transaxle to engine nut

4. Engine rear mounting No.2 bracket 12. Engine rear mounting bracket stiffener 20. Ground cable

5. Engine left mounting bracket 13. Stiffener bolts 21. Clutch housing lower plate bolts

6. Shift & select control cables 14. Clutch housing lower plate Tightening torque

7. Clutch cable 15. Engine rear mounting bolt
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Transaxle Unit Dismounting and Remounting
Dismounting
Under hood

1) Remove battery and tray.
2) Undo wiring harness clamps, disconnect backup lamp switch

coupler, VSS coupler and ground cable.
3) Disconnect clutch cable from clutch release lever and

bracket.
4) Disconnect gear shift and select control cables.
5) Remove transaxle control cable bracket.
6) Remove water pipe bracket bolts from transaxle.

7) Remove transaxle to engine bolts (1).
8) Remove starting motor mounting bolt and nut.
9) Support engine by using lifting device.

On lift
10) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
11) Remove left and right front drive shaft referring to “Front

Drive Shaft Assembly Removal and Installation” in Section
4A.

12) Remove center shaft referring to “Front Drive Shaft Assem-
bly Removal and Installation” in Section 4A (for FWD model).

13) Remove left side of engine under cover.
14) Remove starting motor referring to “Starting Motor Dis-

mounting and Remounting” in Section 6G.

15) Remove engine rear mounting bracket stiffener (1).
16) Remove clutch housing lower plate.
17) Remove engine rear mounting No.1 bracket (2) with No.2

bracket (3).
18) Remove transfer referring to “Transfer Dismounting and

Remounting” in Section 7D, if equipped.
19) Remove transaxle to engine bolts and nut.
20) Lower vehicle and support transaxle with transaxle jack.
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21) Remove engine left mounting (1) with bracket (2).
22) Remove other attached parts from transaxle, if any.
23) Pull transaxle out so as to disconnect input shaft from clutch

disc and then lower it.

Remounting

Reverse dismounting procedure for remounting noting the follow-
ing.

• Install transfer referring to “Transfer Dismounting and
Remounting” in Section 7D, if equipped.

• Refer to “Transaxle Unit Components” for fastener specified
torque.

• Push in drive shaft joints (right & left) referring to “Front Drive
Shaft Assembly Removal and Installation” in Section 4A.

• Set each clamp for wiring securely.
• Install starting motor referring to “Starting Motor Dismounting

and Remounting” in Section 6G.
• After connecting clutch cable, be sure to adjust its play prop-

erly. 
Refer to “Clutch Pedal Inspection” in Section 7C.

• Fill transaxle with oil as specified referring to “Manual Tran-
saxle Oil Change” in this section.

• Connect battery and check function of engine, clutch and
transaxle.

CAUTION:
Care should be taken not to scratch oil seal lip with drive
shaft while raising transaxle.
Do not hit drive shaft joint with hammer when installing it
into differential gear.
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Transaxle Case Components
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1. Transaxle right case 22. Counter shaft 5th gear

2. Transaxle left case
: Apply sealant 99000-31260 to mating surface of left case and 
right case.

23. Counter shaft nut

3. Gear shift and select shaft assembly 24. Shift fork bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

4. Transaxle left case plate 25. 5th gear shift fork

5. Transaxle side cover
: Apply sealant 99000-31260 to mating surface of side cover and 
left case.

26. Needle bearing
(Separated steel cage type.)

6. Back up lamp switch 27. Input shaft 5th gear

7. O-ring 28. Reverse gear shift lever

8. Differential assembly 29. Reverse gear shift lever bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

9. Oil level/filler plug
: Apply sealant 99000-31260 to all around thread part of plug.

30. Reverse gear shaft

10. Oil drain plug
: Apply sealant 99000-31260 to all around thread part of plug.

31. Washer

11. VSS 32. Reverse idler gear

12. Oil gutter bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

33. Reverse shaft bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.

13. Left case plate bolts
: Apply thread lock 99000-32110 to all around thread part of bolt.

34. Washer

14. VSS bolt 35. Side bearing retainer

15. Side cover bolts 36. O-ring

16. Transaxle case bolts 37. Oil seal
: Apply SUZUKI SUPER GREASE A 99000-25010 to Oil seal lip.

17. 5th speed synchronizer ring 38. Outer race

18. 5th speed synchronizer lever 39. Breather hose

19. 5th speed sleeve & hub Tightening torque

20. Circlip Do not reuse.

21. Bearing set shim Apply transaxle oil.
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Gear Shift and Select Shaft Assembly Components

Gear Shift and Select Shaft Assembly 
Removal and Installation
Removal

1) Remove gear shift interlock bolt (1) and 5th to reverse inter-
lock guide bolt (2) from transaxle case.

2) Remove gear shift and select shaft assembly (3).

1. Gear shift & select shaft 7. Gear shift guide case bolt 13. Select lever boss
:Apply grease 99000-25010 to internal and 
external diameter

2. 5th & reverse gear shift cam 8. Select lever bracket bolt Tightening torque

3. Gear shift interlock plate 9. 5th to reverse interlock guide bolt
:Apply sealant 99000-31260 to bolt 
thread.

Do not reuse.

4. Gear shift & select lever 10. Gear shift interlock bolt
:Apply sealant 99000-31260 to 
bolt thread.

Apply transaxle oil.

5. Shift cable lever 11. Guide case

6. Select cable lever 12. Select lever shaft bush
:Apply grease 99000-25010 to whole 
area of bush.
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Installation

1) Apply grease to select lever shaft bush and select lever
boss, and install gear shift and select shaft assembly with
new gasket into transaxle.

“A” : Grease 99000-25010

2) Apply sealant to gear shift guide case bolts (1). Tighten gear
shift guide case bolts (1) to specified torque at the position
that clearance “a” is within 1 - 1.5 mm (0.04 - 0.06 in.).

“B” : Sealant 99000-31260

Tightening torque
Gear shift guide case bolt
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Install washer and gear shift interlock bolt (2) to which seal-
ant have been applied and them tighten it to specified
torque.

“B” : Sealant 99000-31260

Tightening torque
Gear shift interlock bolt (b) : 50 N·m (5.0 kg-m, 37.5 lb-ft)

4) Install washer and 5th to reverse interlock guide bolt (3) to
which sealant have been applied and then tighten it to speci-
fied torque.

“B” : Sealant 99000-31260

Tightening torque
5th to reverse interlock guide bolt
(c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)
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Gear Shift and Select Shaft Disassembly and 
Assembly

1) Push spring pins out using specified spring pin removers as
shown bellow.

Special tool
(A) : 09922-85811 (4.5 mm)
(B) : 09925-78210 (6.0 mm)
(C) : 2.8 – 3.0 mm (0.11 – 0.12 in.) Commercially available 
spring pin remover

2) Inspect component parts for wear, distortion or damage. If
any detect is found, replace detective part with new one.

Fifth Gear Disassembly and Assembly
Disassembly

1) Remove gear shift interlock bolt (1) and 5th to reverse inter-
lock guide bolt (2) from transaxle case.

2) Remove gear shift & select shaft assembly (3).
3) Remove 9 bolts and take off transaxle side cover (4).

NOTE:
• When driving in spring pins, prevent shaft from being

bent by supporting it with wood block.
• Assemble 5th & reverse gear shift cam with its pit and

spring pin aligned.
• Make sure to select an appropriate spring by identify-

ing the painted colors to keep gear shifting perfor-
mance as designed.
– Low speed select spring - No paint
– Reverse select spring - Pink

1. E-ring 10. Ball

2. Washer 11. Gear shift & select shaft

3. Reverse select spring 12. 5th & reverse gear shift cam

4. Gear shift interlock plate 13. Spring pin

5. Ball 14. Cam guide return spring

6. Gear shift interlock spring 15. 5th & reverse gear shift cam guide

7. Gear shift & select lever 16. Spring pin

8. Spring pin 17. Low speed select spring

9. Spring pin

CAUTION:
Care should be taken not to distort side cover when it is
removed from left case.
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4) Using special tool, remove circlip (1).

Special tool
09900-06107

5) Remove 5th shift fork bolt (2).
6) Remove gear shift fork (3), sleeve & hub assembly, synchro-

nizer levers, synchronizer ring and 5th gear all together. Use
gear puller for removal if spline fitting of hub is tight.

7) Unfasten caulking of counter shaft nut (2), install input shaft
5th gear (1) and special tool to stop rotation of shafts, and
then remove counter shaft nut (2).

Special tool
(A) : 09927-76060

8) Remove input shaft 5th gear, needle bearing and then
counter shaft 5th gear (3). Gear puller (4) would be neces-
sary if spline fitting of counter shaft 5th gear is tight.

9) Remove bolts (1), and take off left case plate (2) and bearing
set shim.

10) Remove bearing set shim.

Assembly

1) Install counter shaft left bearing outer race (1) to bearing
cone, and tap cup using special tool and plastic hammer (2).

Special tool
(A) : 09913-70123

3
2

1

1
(A)

2
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2) With putting a shim (2) on bearing outer race (3), place
straight edge (1) over it and compress it by hand through
straight edge, and then measure clearance “a” between
case surface (4) and straight edge using feeler gauge (5).

Clearance between case surface and straight edge
“a” : 0.13 – 0.17 mm (0.0051 – 0.0067 in.)
(Shim protrusion)

3) By repeating above step, select a suitable shim which
adjusts clearance “a” to specification and put it on bearing
outer race.

Available shim thickness
0.55, 0.6, 0.65,0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1.0, 1.05 and 
1.10 mm (0.021, 0.023, 0.025, 0.027, 0.029, 0.031, 0.033, 
0.035, 0.037, 0.039, 0.041 and 0.043 in.)

4) Place left case plate (2) inserting its end in groove of shift
guide shaft (4) and then tighten bolts (1) to which thread lock
cement has been applied.

“A” : Cement 99000-32110

Tightening torque
Left case plate bolt
(a) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

NOTE:
Insert 0.15 mm (0.0059 in.) feeler to know whether or not
a shim fulfills specification quickly.

CAUTION:
Do not reuse left case plate bolts (1). Be sure to use new
adhesive pre-coated bolts. Otherwise, bolts may loosen.

NOTE:
After tightening bolts, make sure that counter shaft can
be rotated by hand feeling certain load.

3. Input shaft

5. Counter shaft
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5) Assemble 5th speed synchronizer sleeve (1), hub (2), 5th
speed synchronizer levers (3) and synchronizer ring (4) as
follows.

a) Install hub (1) to 5th speed synchronizer sleeves (2) in
specified direction as shown in figure.

b) Fit 5th speed synchronizer levers (1) to hub (2) as shown in
figure.

c) Install synchronizer ring (1) to hub (2) as shown in figure.

A : Chamfered side

B : Long boss

1

A

B

2

NOTE:
• Aligne protrusion “A” of 5th speed synchronizer levers

(1) with groove of hub (2).

1
A

2

1

2
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6) Install 5th gear (1) to counter shaft facing machined boss A
inward.

7) Install needle bearing of separated steel cage type to input
shaft, apply oil then install 5th gear (1) and special tool to
stop shaft rotation.

Special tool
(B) : 09927-76060

8) Tighten new counter shaft nut (2) to specified torque, and
caulk counter shaft nut (2) securely.

Tightening torque
counter shaft nut (a) : 100 N·m (10.0 kg-m, 75.0 lb-ft)

9) Fit 5th gear shift fork (1) to sleeve (3) and hub (2) assembly,
and install them to input shaft and gear shift shaft aligning
punch mark (4) with matching mark (5) on input shaft.

A : Machined boss (Inside)

B : No machining (Outside)

1

(A)

2, (a)
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10) Tighten shift fork shaft bolt (2) to which thread lock cement
has been applied.

“A” : Cement 99000-32110

Tightening torque
Shift fork bolt
(a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

11) Using special tool, install new circlip (1) to input shaft (3) in
specified direction as shown in the figure.

Special tool
09900-06107

12) Clean mating surface of both left case (2) and side cover (1),
apply sealant to side cover (1) as shown in figure by such
amount that its section is 1.5mm (0.059 in.) in diameter,
mate it with left case and then tighten bolts.

“B” : Sealant 99000-31260

Tightening torque
Side cover bolt (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

Gear Shift Shaft, Input Shaft and Counter 
Shaft Removal and Installation
Removal

1) Remove gear shift and select shaft assembly referring to
“Gear Shift and Select Shaft Assembly Removal and Instal-
lation” in this section.

2) Remove fifth gear referring to “Fifth Gear Disassembly and
Assembly” in this section.

3) Remove snap ring (1) using special tool.

Special tool
(A) : 09900-06107

4. Polished surface

2, (a), “A”�

1

3

2. Input shaft

3. Input shaft left bearing

1

(A)2

3
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4) Remove gear shift locating bolts (1) with washers, then take
out locating springs and steel balls.

5) Remove back up lamp switch (2).

6) Remove reverse shaft bolt (1) with washer.
7) Remove case bolts (2) from outside and another bolts from

clutch housing side.
8) Tapping left case (3) flanges with plastic hammer, remove

left case.

9) Pull out reverse gear shaft (1) with washer (2), then take off
reverse idler gear (3).

10) Remove reverse gear shift lever bolts (4) and reverse gear
shift lever (5).

11) Pull out 5th & reverse gear shift guide shaft (6) together with
5th & reverse gear shift shaft (7).

12) Tapping input shaft end with plastic hammer, push it out as
assembly from case a little, then take out input shaft assem-
bly (1), counter shaft assembly (2), high speed gear shift
shaft (3) and low speed gear shift shaft (4) all at once.
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13) Remove counter shaft left bearing outer race from left case
using special tool.

Special tool
(A) : 09913-70123

14) Remove side bearing retainer bolts.

15) Turn side bearing retainer (1) counterclockwise until it stops,
and remove side bearing retainer using 2 flat end rods (2) or
the like.

16) Remove O-ring from side bearing retainer (1).
17) Remove differential bearing shim.

18) Remove differential side bearing outer race from left case
using special tools.

Special tool
(A) : 09924-74510
(B) : 09926-27610

19) Remove differential gear assembly (1) from right case (2).

(A)

1

2

2

(A)

(B)
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Installation

1) Install differential assembly (1) into right case (2).

2) Join input shaft (5), counter shaft (4), low speed gear shift
shaft (2) and high speed gear shift shaft (3) assemblies all
together, then install them into right case (1).

3) Install 5th & reverse gear shift shaft (1) with 5th & reverse
gear shift guide shaft (2) into right case (5). Reverse gear
shift arm (4) has to be joined with reverse gear shift lever (3)
at the same time.

CAUTION:
Take care not to damage oil seal lip by input shaft, or oil
leakage may take place.

NOTE:
• Input shaft right bearing on shaft can be installed into

right case tapping shaft with plastic hammer.
• Check to make sure that counter shaft is engaged with

final gear while installing.

6. Reverse gear shift lever bolts
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4) Make reverse idler gear (1) with reverse gear shift lever (2),
insert reverse gear shaft (3) into case (4) through idler gear
and then align “A” in shaft with “B” in case.

5) Fasten reverse gear shift lever bolts after applying thread
lock cement.

Thread lock cement : 99000-32110

Tightening torque
Reverse gear shift lever bolt : 23 N·m (2.3 kg-m, 17.0 Ib-ft)

6) Clean mating surfaces of both right and left cases, apply
sealant to right case (2) as shown in figure by such amount
that its section is 1.5mm (0.059 in.) in diameter then mate it
with left case (1).

“B” : Sealant 99000-31260

7) Tighten case bolts (3) from left outside to specified torque.

Tightening torque
Transaxle case bolt (b) : 23 N·m (2.3 kg-m, 17.0 Ib-ft)

8) Install reverse shaft bolt (4), to which thread lock cement has
been applied, with aluminum washer and tighten it.

“A” : Thread lock cement 99000-32110

Tightening torque
Reverse shaft bolt (c) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

9) Install another case bolts from clutch housing side and
tighten them to specification.

Tightening torque
Transaxle case bolt : 23 N·m (2.3 kg-m, 17.0 Ib-ft)

10) Install new snap ring (1) using special tool.

Special tool
(A) : 09900-06107

NOTE:
• Make sure that washer (5) has been installed in shaft at

above the gear.
• Check to confirm that reverse gear shift lever end has

clearance 0.5 – 1.0 mm (0.02 – 0.04 in.) to idler gear
groove.

2. Input shaft

3. Input shaft left bearing

1

(A)2

3
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11) Install differential side bearing outer race to left case and
then tap and accustom outer race by using special tool and
plastic hammer.

Special tool
(A) : 09926-27610

12) Select proper size shim according to “Differential Adjust-
ment” in this section.

13) Apply oil to new O-ring of side bearing retainer, and install it
with new O-ring to left case.

Grease : 99000-25010

14) Tighten side bearing retainer bolts (1) to specified torque.

Tightening torque
Side bearing retainer bolt (a) : 23 N·m (2.3 kg-m, 17.0 Ib-ft)

15) Install counter shaft left bearing outer race referring to “Fifth
Gear Disassembly and Assembly” in this section.

16) Check locating spring for deterioration and replace with new
one as necessary.

17) Install steel balls (3) and locating springs (2, 4 and 5) for
respective gear shift shaft and tighten bolts (1) to which seal-
ant has been applied.

Sealant “A” : 99000-31260

Tightening torque
Gear shift locating bolt (a) : 13 N·m (1.3 kg-m, 9.5 Ib-ft)

18) Clean mating surface of guide case.
19) Install fifth gear referring to “Fifth Gear Disassembly and

Assembly.

CAUTION:
Do not drive in a race with hammer.
Driving it way cause to damage bearing.

(A)

NOTE:
• Install side bearing retainer with its punch mark (2) fac-

ing upward.1, (a)

2

Locating spring 
free length

  Standard    Service
      limit

Low speed (2)    53.1 mm
  (2.091 in.)

   50.5 mm
  (1.988 in.)

High speed (4)    45.9 mm
(1.807 in.)

   44.0 mm
  (1.732 in.)

5th & reverse (5)    29.9 mm
 (1.777 in.)

   28.5 mm
  (1.122 in.)
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20) Install gear shift and select shaft assembly referring to “Gear
Shift Shaft, Input Shaft and Counter Shaft Removal and
Installation” in this section.

21) Tighten back up lamp switch (1) to specified torque.

Tightening torque
Back up lamp switch (b) : 23 N·m (2.3 kg-m, 17.0 lb-ft)

22) Check input shaft for rotation in each gear position.
23) Also confirm continuity of back up lamp switch in reverse

position using ohmmeter.

Transaxle Right Case Disassembly and 
Assembly
Disassembly

1) Remove gear shift shaft, input shaft and counter shaft refer-
ring to “Gear Shift Shaft, Input Shaft and Counter Shaft
Removal and Installation” in this section.

2) Remove differential side bearing outer race using special
tool.

Special tool
(A) : 09925-15410

3) Remove input shaft oil seal (1) using special tools, if neces-
sary.

Special tool
(A) : 09930-30104
(B) : 09923-74510

4) Pull out counter shaft right bearing outer race (2) using spe-
cial tools, if necessary.

Special tool
09930-30104
09941-64511

5) Replace differential side oil seal from right case referring to
“Differential Side Oil Seal Replacement” in this section, if
necessary.

1. Transaxle right case

(A)1
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Assembly

1) If input shaft oil seal (1) has been removed, install it with its
spring side facing upward.
Use special tool and hammer for installation and apply
grease to oil seal lip.

“B” : Grease 99000-25010

Special tool
(A) : 09913-84510

2) If counter shaft right bearing cup (2) has been removed,
install it using special tools and hammer.

Special tool
(B) : 09925-98210
(C) : 09924-84510

3) Install differential side bearing outer race to right case using
special tool and hammer.

Special tool
(A) : 09913-85210

4) Install gear shift shaft, input shaft and counter shaft referring
to “Gear Shift Shaft, Input Shaft and Counter Shaft Removal
and Installation” in this section.

Transaxle Left Case Disassembly and Assem-
bly
Disassembly

1) Replace differential side oil seal from left case referring to
“Differential Side Oil Seal Replacement” in this section, if
necessary.

NOTE:
Before installation, wash each part and apply specified
transaxle oil to sliding faces of bearing and gear.

(A)
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2) Remove input oil gutter (1) from left case, if necessary.

Assembly

1) If input oil gutter (1) has been removed, install it with bolt to
which thread lock cement have been applied.

“A” : Thread lock cement 99000-32110

Tightening torque
Oil gutter bolt (a) : 10 N·m (1.0 kg-m, 7.5 lb-ft)

2) If differential side oil seal is removed, install it to left case
referring to “Differential Side Oil Seal Replacement” in this
section.
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Input & Counter Shaft Components

1. Input shaft 12. Input shaft left bearing 23. Center cone

2. Oil seal
: Apply grease 99000-25010 to oil seal lip.

13. Circlip 24. 2nd gear synchronizer inner ring

3. Input shaft right bearing 14. 5th gear spacer 25. Circlip

4. Input shaft 3rd gear 15. counter shaft right bearing 26. counter shaft 2nd gear

5. Needle bearing (resin cage type) 16. counter shaft 27. counter shaft 3rd gear

6. High speed synchronizer ring 17. counter shaft 1st gear 28. 3rd & 4th gear spacer

7. High speed synchronizer spring 18. 1st gear synchronizer ring 29. counter shaft 4th gear

8. High speed sleeve & hub 19. Low speed synchronizer spring 30. counter shaft left bearing

9. High speed synchronizer key 20. Low speed sleeve & hub Do not reuse.

10. Circlip 21. Low speed synchronizer key Apply transaxle oil.

11. Input shaft 4th gear 22. 2nd gear synchronizer outer ring
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Input Shaft Disassembly and Assembly
Disassembly

1) Remove input shaft right bearing (2) from input shaft (1)
using bearing puller (3) and press.

2) Drive out 5th gear spacer (2) and left bearing (3) from input
shaft (1) using puller (4) and press.

3) Take out 4th gear, 4th gear needle bearing of resin cage
type and high speed synchronizer ring.

4) Using special tool, remove circlip (1).

Special tool
(A) : 09900-06107

5) Drive out high speed synchronizer sleeve & hub assembly
(2) together with 3rd gear (3) from input shaft (1) using puller
(4) and press.

6) Take out 3rd gear needle bearing of resin cage type from
shaft.

7) Disassemble synchronizer sleeve & hub assembly.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

CAUTION:
To avoid gear tooth from being damaged, support it at
flat side of bearing puller.

1

2

4

3

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 3rd gear tooth.
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2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

3) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

4) Fit high speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

5) Drive in right bearing (1) to input shaft (2) using special tool
and hammer.

Special tool
(A) : 09951-16080

NOTE:
• No specific direction is assigned to each key but it is

assigned as sleeve & hub assembly.
• Size of high speed synchronizer sleeve, hub, keys and

springs is between those of low speed and 5th speed
ones.

[A] : 3rd gear side

C : Long flange

D : Key way

E : Projecting end

(A)

1

2
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6) Install 3rd gear needle bearing of resin cage type, apply oil to
it, then install 3rd gear (1) and synchronizer ring (2).

7) Drive in high speed sleeve & hub assembly (3) using special
tool and hammer, facing long flange side of hub to 3rd gear.

Special tool
(B) : 09913-84510

8) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of resin cage type, apply oil to
bearing and then install synchronizer ring (3) and 4th gear
(4).

9) Press-fit left bearing (2) using special tool and hammer.

Special tool
(C) : 09913-70123

10) Using the same special tool at step 9), drive in 5th gear
spacer (1).

NOTE:
• While press-fitting sleeve & hub, make sure that syn-

chronizer ring key slots are aligned with keys in sleeve
& hub assembly.

• Check free rotation of 3rd gear after press-fitting
sleeve & hub assembly.

• Synchronizer rings for 3rd and 4th are identical.

[A] : 3rd gear side

A : Key way

B : Long flange

C : Projecting end

CAUTION:
To prevent 5th gear spacer from being distorted because
of excessive compression, do not press-fit it with left
bearing at once.
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Counter Shaft Disassembly and Assembly
Disassembly

1) Drive out left bearing cone (2) with 4th gear (3) from counter
shaft (1) using puller (4) and press.

2) Apply puller (5) to 2nd gear (4) and drive out 3rd & 4th gear
spacer (2) and 3rd gear (3) together with 2nd gear (4) from
counter shaft (1) using press. Take out needle bearing of
resin cage type from counter shaft.

3) Take out 2nd synchronizer outer ring, center cone and inner
ring.

4) Using special tool, remove circlip (1).

Special tool
(A) : 09900-06107

5) Apply puller (3) to 1st gear (2) and drive out low speed syn-
chronizer sleeve & hub assembly (1) with 1st gear (1) using
press.

6) Disassemble synchronizer sleeve & hub assembly.
7) Take out 1st gear needle bearing of resin cage type from

shaft.

CAUTION:
• Use puller and press that will bear at least 5 ton (11,000

lb) safely.
• To avoid tooth damage, support 4th gear at flat side of

puller.

CAUTION:
• If compression exceeds 5 ton (11,000 lb), release com-

pression once, reset puller support and then continue
press work again.

• To avoid gear tooth from being damaged, support it at
flat side of bearing puller.

CAUTION:
To avoid gear tooth from being damaged, support it at
flat side of bearing puller.
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8) Remove right bearing cone (2) using puller (3), metal stick
(1) and press.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance between synchronizer ring and gear
Standard “a” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “a” : 0.5 mm (0.019 in.)

3) Put the synchronizer outer ring (1), inner ring (3) and the
cone (2) together and then measure the step difference
between the outer ring and the inner ring. And also check
each chamfered tooth of gear and synchronizer ring and
replace with new one, if necessary. Also, check gear tooth.

Difference between synchronizer outer ring and inner ring
Standard “b” : 1.0 – 1.4 mm (0.039 – 0.055 in.)
Service limit “b” : 0.5 mm (0.019 in.)

4) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.
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5) Fit low speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

Synchronizer key installation position
: A = B

6) Install right bearing cone (1) to counter shaft (2) using spe-
cial tool and hammer.

Special tool
(A) : 09923-78210

7) Install needle bearing of resin cage type, apply oil to it, then
install 1st gear and 1st gear synchronizer ring.

8) Drive in low speed sleeve & hub assembly (1) using special
tools and hammer, facing “B” side of sleeve to 1st gear.

Special tool
(A) : 09923-78210
(B) : 09940-51710
(C) : 09924-07730
(D) : 09924-07710

NOTE:
• No specific direction is assigned to each key but it is

assigned as sleeve & hub assembly.
• Size of low speed synchronizer keys and springs are

the largest compared with those of high speed and 5th
speed ones.

[A] : 1st gear side

C : Key way

D : Short flange

NOTE:
• Support shaft with special tool as shown in figure so

that retainer of bearing cone (4) will be free from com-
pression.

• Make sure that synchronizer ring (2) key slots are
aligned with keys while press-fitting sleeve & hub
assembly.

• Check free rotation of 1st gear (3) after press-fitting
sleeve & hub assembly.
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9) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) of separated steel cage type, apply
oil to bearing.
With synchronizer outer ring (3), center cone (4) & inner ring
(5) put together and installed to 2nd gear (6) as shown in fig-
ure.

10) Press-fit 3rd gear (2) and spacer (1) using special tools and
press.

Special tool
(A) : 09923-78210
(B) : 09913-84510

11) Press-fit 4th gear (2) using the same procedure as step 10).
12) Install left bearing cone (1) using special tools and hammer.

Special tool
(A) : 09923-78210
(B) : 09913-80113

[A] : SECTION A - A

CAUTION:
Press-fit 3rd gear (2) and spacer (1) first, and then 4th
gear later separately so that counter shaft will not be
compressed excessively.

NOTE:
For protection of right bearing cone (3), always support
shaft with special tool as illustrated.
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Gear Shift Shaft Components

High Speed and Low Speed Gear Shift Shafts 
Inspection

1) Using feeler gauge, check clearance between fork (1) and
sleeve (2) and replace those parts if it exceeds limit below.

Clearance between fork and sleeve
Service limit “a” : 1.0 mm (0.039 in.)

2) Insert each gear shift shaft into case and check that it moves
smoothly. If it doesn’t, correct using oilstone, reamer or the
like.

5

3

4 

6

1

2

8                  10 N·m (1.0 kg-m)

7                  13 N·m (1.3 kg-m)

7                  13 N·m (1.3 kg-m)

7                  13 N·m (1.3 kg-m)

1. Low speed gear shift shaft 4. 5th & reverse gear shift guide shaft 7. Gear shift locating bolt
: Apply sealant 99000-31260 to bolt thread.

2. High speed gear shift shaft 5. Reverse gear shift arm 8. Shift fork bolt
: Apply thread lock 99000-32110 to bolt thread.

3. 5th & reverse gear shift shaft 6. 5th gear shift fork Tightening torque

NOTE:
For correct judgement of parts replacement, carefully
inspect contact portion of fork and sleeve.



MANUAL TRANSAXLE (M15 ENGINE MODEL) 7A2-43
5th & Reverse Gear Shift Shafts Disassembly 
and Assembly
Disassembly

Disassemble component parts using special tool and hammer.

Special tool
(A) : 09922-85811

Assembly
Replace or correct parts as required and assemble shafts making
sure that component parts are in proper order as shown in figure.

Differential Components

NOTE:
• Distinguish reverse gear shift arm spring (Blue) (2)

from low speed locating spring (Yellow).
• Install 2 steel balls (3) in reverse gear shift arm (1) with-

out fail.
• Drive in spring pin for reverse gear shift arm (1) facing

slit A toward 5th gear side.

4. Spring pin 7. 5th & reverse gear shift guide shaft

5. 5th & reverse gear shift shaft 8. 5th gear side

6. 5th & reverse gear shift yoke A: Face pin slit toward 5th gear side
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Differential Disassembly and Assembly
Disassembly

1) Using special tools, remove right bearing (1) and sensor
rotor (2).

Special tool
(A) : 09913-60910
(B) : 09925-88210

2) Remove left bearing in the same manner at step 1).
3) Support differential case with soft jawed vise and remove

final gear bolts then take out final gear.

4) Using special tool and hammer, drive out differential pinion
shaft pin and then disassemble component parts.

Special tool
(A) : 09922-85811

Assembly

1) Drive in new differential pinion shaft pin (2) till the depth from
differential case (3) surface is about 1 mm (0.04 in.).

2) Press-fit new sensor rotor (1) with groove (4) upward using
special tools and copper hammer.

Special tool
(A) : 09913-76010
(B) : 09940-54910

1. Differential pinion washer 8. Final gear

2. Differential side pinion gear 9. Final gear bolt
: Apply thread lock 99000-32110 to all around thread part of bolt

3. Differential side gear 10. Differential pinion shaft

4. Side gear washer 11. Differential pinion shaft pin

5. Differential side bearing Tightening torque

6. Speed sensor ring Do not reuse.

7. Differential case Apply transaxle oil.

(A)

(B)

1

2

1. Differential case

2. Differential gear

3. Differential pinion shaft
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3) Press-fit left bearing (2) using special tools and copper ham-
mer.

Special tool
(A) : 09913-76010

4) Support differential assembly (1) as illustrated so as to left
bearing (2) is floating, and then press-fit right bearing (3)
using special tool.

Special tool
(A) : 09913-76010
(B) : 09951-16060

5) Hold differential assembly with soft jawed vise (3), install
final gear (2) as shown in figure and then tighten bolts (1)
with thread lock cement applied to specified torque.
Apply thread lock cement to bolt thread when reusing bolts.

“A” : Thread lock cement 99000-32110

Tightening torque
Final gear bolt (a) : 90 N·m (9.0 kg-m, 65.0 lb-ft)

Differential Adjustment
Judging from abnormality noted before disassembly and what is
found through visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly. Make sure
that all parts are clean.

1) Assemble differential gear and measure thrust play of differ-
ential gear as follows.

Differential gear thrust play
: 0.03 – 0.31 mm (0.001 – 0.012 in.)

• For left side

1

(A)
3

2 (B)

CAUTION:
Use of any other bolts than specified ones is prohibited.
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a) Hold differential assembly with soft jawed vise and apply
measuring tip of dial gauge to top surface of gear.

b) Using 2 screwdrivers (1), move gear (2) up and down and
read movement of dial gauge pointer.

Special tool
(A) : 09900-20606
(B) : 09900-20701

• For right side

a) Using similar procedure to the above, set dial gauge tip to
gear (1) shoulder.

b) Move gear up and down by hand and read dial gauge.

Special tool
(A) : 09900-20606
(B) : 09900-20701

2) If thrust play is out of specification, select suitable thrust
washer from among the following available size, install it and
check again that specified gear play is obtained.

Available thrust washer thickness
0.9, 0.95, 1.0, 1.05, 1.1 and 1.15 mm
(0.035, 0.037, 0.039, 0.041, 0.043 and 0.045 in.)

3) Measure depth “a” from left case (1) face to side bearing
outer race (2) using depth gauge.

4) Measure height “b” of side bearing retainer (1) with depth
gauge.

b

1
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5) Calculate clearance a – b, and select differential shim
according to the following table.

Bearing shim

Tightening Torque Specification

Clearance a – b
Thickness of bear-

ing shim to be 
installed

0.636 – 0.665 mm (0.0250 – 0.0261 in.) 0.75 mm (0.030 in.)
0.666 – 0.695 mm (0.0262 – 0.0273 in.) 0.78 mm (0.031 in.)
0.696 – 0.725 mm (0.0274 – 0.0285 in.) 0.81 mm (0.032 in.)
0.726 – 0.755 mm (0.0286 – 0.0297 in.) 0.84 mm (0.033 in.)
0.756 – 0.785 mm (0.0298 – 0.0309 in.) 0.87 mm (0.034 in.)
0.786 – 0.815 mm (0.0310 – 0.0320 in.) 0.90 mm (0.035 in.)
0.816 – 0.845 mm (0.0321 – 0.0332 in.) 0.93 mm (0.037 in.)
0.846 – 0.875 mm (0.0333 – 0.0344 in.) 0.96 mm (0.038 in.)
0.876 – 0.905 mm (0.0345 – 0.0356 in.) 0.99 mm (0.039 in.)
0.906 – 0.935 mm (0.0357 – 0.0368 in.) 1.02 mm (0.040 in.)
0.936 – 0.965 mm (0.0369 – 0.0379 in.) 1.05 mm (0.041 in.)
0.966 – 0.995 mm (0.0380 – 0.0391 in.) 1.08 mm (0.043 in.)
0.996 – 1.025mm (0.0392 – 0.0403 in.) 1.11 mm (0.044 in.)
1.026 – 1.055 mm (0.0404 – 0.0415 in.) 1.14 mm (0.045 in.)
1.056 – 1.085 mm (0.0416 – 0.0427 in.) 1.17 mm (0.046 in.)
1.086 – 1.115 mm (0.0428 – 0.0438 in.) 1.20 mm (0.047 in.)
1.116 – 1.145 mm (0.0439 – 0.0450 in.) 1.23 mm (0.048 in.)
1.146 – 1.175 mm (0.0451 – 0.0462 in.) 1.26 mm (0.050 in.)
1.176 – 1.205 mm (0.0463 – 0.0474 in.) 1.29 mm (0.051 in.)
1.206 – 1.235 mm (0.0475 – 0.0486 in.) 1.32 mm (0.052 in.)
1.236 – 1.265 mm (0.0487 – 0.0498 in.) 1.35 mm (0.053 in.)
1.266 – 1.295 mm (0.0499 – 0.0509 in.) 1.38 mm (0.054 in.)
1.296 – 1.325 mm (0.0510 – 0.0521 in.) 1.41 mm (0.056 in.)

Fastening part
Tightening torque

N•m kg-m lb-ft
Transaxle oil level/filler and drain plugs 21 2.1 15.5
Oil gutter bolt 10 1.0 7.5
Final gear bolt 90 9.0 65.0
Reverse gear shift lever bolt 23 2.3 17.0
Transaxle case bolt 23 2.3 17.0
Reverse shaft bolt 23 2.3 17.0
Gear shift locating bolt 13 1.3 9.5
Left case plate bolt 23 2.3 17.0
Counter shaft nut 100 10.0 75.0
Side cover bolt 10 1.0 7.5
Gear shift guide case bolt 23 2.3 17.0
Side fork bolt 10 1.0 7.5
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Required Service Material

Gear shift interlock bolt 23 2.3 17.0
5th to reverse interlock guide bolt 23 2.3 17.0
Back up lamp switch 23 2.3 17.0
Gear shift control lever assembly mounting nut 13 1.3 9.5
Cable lock nut 5.5 0.55 4.0
Cable mounting bolt 5.5 0.55 4.0
Cable bracket bolt 55 5.5 42.0
Transaxle to engine bolt 61 6.1 45.0
Engine left mounting bracket bolt 55 5.5 42.0
Stiffener bolt 10 1.0 7.5
Engine rear mounting bolt 55 5.5 42.0
Engine rear mounting No.2 bracket bolt 55 5.5 42.0
Transaxle to engine rear mounting No.2 bracket bolt 55 5.5 42.0
Transaxle to engine nut 61 6.1 45.0
Clutch housing lower plate bolt 55 5.5 42.0
VSS bolt 5.5 0.55 4.0
Select lever bracket bolt 23 2.3 17.5
Side bearing retainer bolt 23 2.3 17.0

Fastening part
Tightening torque

N•m kg-m lb-ft

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips
• O-rings
• Select lever boss
• Select lever shaft bush

Sealant SUZUKI BOND NO.1217G
(99000-31260)

• Oil drain plug and filler/level plug
• Locating spring bolts
• Mating surface of transaxle case
• Mating surface of side cover
• Gear shift interlock bolt
• 5th to reverse interlock guide bolt
• Guide case bolts

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Reverse gear shift lever bolts
• Oil gutter bolt
• Reverse shaft bolt
• Final gear bolts
• Left case plate bolts
• Shift fork bolt
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Special Tool

09900-06107 09900-20606 09900-20701 09913-50121-000
Snap ring pliers
(Opening type)

Dial gauge Magnetic stand Oil seal remover

09913-60910 09913-70123-000 09913-76010-000 09913-80113
Bearing puller Bearing installing tool Differential bearing race 

installer
Bearing installer

09913-84510 09913-85210-000 09922-85811 09923-74510
Bearing installer Bearing pulling holder Spring pin remover

4.5 mm (0.18 in.)
Bearing remover

09923-78210 09924-07710-000 09924-07730-000 09924-84510-004
Bearing installer Synchronizer hub, 

installer
Bearing installer Installer, bearing
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09925-15410-000 09925-78210 09925-88210 09925-98210-000
Oil seal installer Spring pin remover 6 mm

(0.24 in.)
Bearing puller attachment Installer, input shaft bear-

ing

09926-27610-000 09927-76060-000 09930-30104 09940-51710-000
Oil seal installer Gear holder Sliding shaft Bearing, installer

09940-54910 09941-64511 09951-16060 09951-16080-000
Sensor rotor installer Bearing remover Bush remover Installer, bearing
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the air bag system components or wiring. Please observe all WARNINGS and “Service Precautions”
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General Description
This automatic transaxle is electronic control full automatic transaxle with forward 3-speed plus overdrive (O/D)
and reverse 1-speed.

The torque converter is a 3-element, 1-step and 2-phase type and is equipped with an automatically controlled
lock-up mechanism.

The gear change device consists of a ravigneau type planetary gear unit, 3 multiple disc type clutches, 3 multi-
ple disc type brakes and 2 one-way clutches.

The hydraulic pressure control device consists of a valve body assembly, pressure control solenoid valve (linear
solenoid), 2 shift solenoid valves, TCC (lock-up) solenoid valve and a timing solenoid valve. Optimum line pres-
sure complying with engine torque is produced by the pressure control solenoid valve in dependence upon con-
trol signal from transmission control module (TCM). This makes it possible to control the line pressure with high
accuracy in accordance with the engine power and running conditions to achieve smooth shifting characteristics
and high efficiency.

A clutch-to-clutch control system is provided for shifting between 3rd gear and 4th gear. This clutch-to-clutch
control system is made to function optimally, so that hydraulic pressure controls such as shown below are con-
ducted.

– When upshifting from 3rd gear to 4th gear, to adjust the drain hydraulic pressure at releasing the forward
clutch, a timing solenoid valve is used to switch a hydraulic passage with an orifice to another during shift-
ing.

– When downshifting from 4th gear to 3rd gear, to adjust the line pressure applied to the forward clutch at
engaging the forward clutch, a timing solenoid valve is used to switch a hydraulic passage with an orifice
to another during shifting.

– When upshifting from 3rd gear to 4th gear with engine throttle opened, to optimize the line pressure
applied to the forward clutch at releasing the forward clutch, the learning control is processed to compen-
sate the switching timing of the timing solenoid at every shifting.

– When downshifting from 4th gear to 3rd gear with engine throttle opened, to optimize the line pressure
applied to the forward clutch at engaging the forward clutch, the learning control is processed to compen-
sate the line pressure every shifting.

Employing a ravigneau type planetary gear unit and this clutch-to-clutch control system greatly simplifies the
construction to make possible a lightweight and compact transaxle.

A line pressure learning control is conducted to provide optimum shifting time at every upshifting with engine
throttle opened. If long upshifting time is detected, the subsequent line pressure applied during upshifting is
intensified. On the contrary, if short upshifting time is detected, the subsequent line pressure applied during
upshifting is weakened.
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1. Drive plate 11. 1st and reverse brake 21. Rear sun gear

2. Torque converter clutch (TCC) 12. Ring gear 22. Front sun gear

3. Torque converter 13. Long planet pinion 23. Short planet pinion

4. Input shaft 14. One-way No.2 clutch 24. Countershaft

5. Oil pump 15. 2nd brake 25. Reduction driven gear

6. Direct clutch drum (double as sensor rotor 
for input shaft speed sensor)

16. One-way No.1 clutch 26. Differential case assembly

7. Direct clutch 17. O/D and 2nd coast brake 27. Final gear

8. Parking lock gear 18. Intermediate shaft 28. Output shaft speed sensor (VSS) drive gear

9. Reduction drive gear 19. Forward clutch

10. Planet carrier 20. Reverse clutch

1
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Specifications

Item Specifications
Torque 
converter

Type 
Stall torque ratio

3-element, 1-step, 2-phase type (with TCC (lock-up) mechanism)
1.9 – 2.1

Oil pump
Type
Drive system

Internal involute gear type oil pump (non crescent type)
Engine driven

Gear
change
device

Type Forward 4-step, reverse 1-step planetary gear type

Shift position

“P” range Gear in neutral, output shaft fixed, engine start
“R” range Reverse
“N” range Gear in neutral, engine start
“D” range
(O/D ON)

Forward 1st ↔ 2nd ↔ 3rd ↔ 4th (O/D) 
automatic gear change

“D” range
(O/D OFF)

Forward 1st ↔ 2nd ↔ 3rd ← 4th
automatic gear change

“2” range Forward 1st ↔ 2nd ← 3rd 
automatic gear change

“L” range Forward 1st ← 2nd ← 3rd reduction, and fixed at 1st 
gear

Gear
ratio

1st 2.875 Number of teeth Front sun gear: 24
2nd 1.568 Rear sun gear: 30
3rd 1.000 Long planet pinion: 20
4th
(overdrive gear)

0.697
Short planet pinion: 19
Ring gear: 69

Reverse
(reverse gear)

2.300

Control elements
Wet type multiple-disc clutch ... 3 sets
Wet type multiple-disc brake ... 3 sets
One-way clutch ... 2 sets

Reduction gear ratio 1.019
Final gear reduction 
ratio

4.052

Lubrication Lubrication system Force feed system by oil pump
Cooling Cooling system Radiator assisted cooling (water-cooled)
Fluid used DEXRON-III
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Clutch/Brake/Planetary Gear

Functions

1. Input shaft and intermediate shaft 8. Reduction driven gear B1: O/D and 2nd coast brake

2. Reduction drive gear 9. Front sun gear B2: 2nd brake

3. Planet carrier 10. Ring gear B3: 1st and reverse brake

4. Short planet pinion 11. Rear sun gear F1: One-way No.1 clutch

5. Long planet pinion C1: Forward clutch F2: One-way No.2 clutch

6. Final drive gear C2: Direct clutch

7. Final driven gear C3: Reverse clutch

PART NAME FUNCTION
Forward clutch Meshes intermediate shaft and front sun gear
Direct clutch Meshes input shaft and planet carrier
Reverse clutch Meshes intermediate shaft and rear sun gear
O/D and 2nd coast brake Fixes rear sun gear
2nd brake Fixes rear sun gear
1st and reverse brake Fixes planet carrier
One-way No.1 clutch Prevents rear sun gear from turning counterclockwise
One-way No.2 clutch Prevents planet carrier from turning counterclockwise
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Table of Component Operation
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Electronic Shift Control System
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1. Engine 9. Pressure control solenoid valve 17. Transmission range sensor coupler

2. Transaxle 10. Shift solenoid valve-B (No.2) 18. Solenoid valve coupler

3. “O/D OFF” lamp 11. Shift solenoid valve-A (No.1) 19. Output shaft speed sensor (VSS)

4. MIL 12. Timing solenoid valve 20. O/D OFF switch

5. Throttle position (TP) sensor 13. Transmission fluid temperature sensor 21. A/T relay

6. ECM 14. TCC (lock-up) solenoid valve 22. Brake light switch

7. TCM 15. Transmission range sensor 23. Data link connector (DLC)

8. Engine coolant temperature (ECT) sensor 16. Input shaft speed sensor

Engine Torque converter with
torque converter clutch

Oil pump Regulator valves
in valve body

Planetary gear
unit

Clutches and
brakes

Control valves
in valve body

Shift solenoid valves,
TCC solenoid valve and
Timing solenoid valve

Pressure control
solenoid valve

Final gear
reduction unit

Engine control module (ECM)

A: Throttle opening signal
B: Engine speed signal

Transmission control module (TCM)

F: A/T failure signal (MIL indication 
    request signal)

H: Torque reduction request signal

C: Engine coolant temp. signal
D: Engine torque signal
E: Brake light switch signal

A,B,C,D & E

“O/D OFF” lamp

Speedometer

Throttle position
sensor

Crank shaft 
position sensor

Engine coolant
temperature sensor

Input shaft speed sensor

Transmission range sensor

O/D off switch

Transmission fluid
temperature sensor

Brake light switch

Output shaft speed
sensor/VSS

Power transmission

Fluid pressure circuit

Electric signal

Data link connector

G: D range signal

F,G & H
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Transmission Control Module (TCM)

1. TCM 8. Data link connector (DLC) 15. A/T

2. Input shaft speed sensor 9. Transmission fluid temperature sensor 16. “O/D OFF” lamp

3. Output shaft speed sensor (VSS) 10. Shift solenoid valve-A (No.1) 17. A/T relay

4. ECM 11. Shift solenoid valve-B (No.2) 18. Ignition switch

5. O/D off switch 12. Timing solenoid valve 19. Inhibitor switch

6. Transmission range sensor 13. TCC (lock-up) solenoid valve 20. Starter motor relay

7. Backup lamp 14. Pressure control solenoid valve [A]: Terminal arrangement of TCM connector (viewed from harness)
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Operation of shift solenoid valves, timing solenoid valve and TCC solenoid valve

Valve status
Turn power ON Turn power OFF

Shift solenoid valve-A (No.1) Close Open
Shift solenoid valve-B (No.2) Close Open

Timing solenoid Open Close
TCC (lock-up) solenoid Close Open
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Automatic gear shift diagram
Automatic shift schedule as a result of shift control is shown below. In case that selector lever is shifted to “L”
range at a higher than 49 km/h (30 mile/h) speed, 2nd gear is operated and then down shifts to 1st at a speed
lower than that. 
The same as, the select lever is shifted to “2” range at a higher than 97 km/h (60 mile/h) speed, 3rd gear is oper-
ated and then down shifts to 2nd at a speed lower than that. 

Gear Shift Diagram [A] and TCC Lock-up Diagram [B]

Shift
Throttle opening 1→2 2→3 3→4 4→3 3→2 2→1
Full throttle km/h 
(mile/h)

49 (30) 97 (60) 154 (96) 139 (86) 78 (48) 40 (25)

Closed throttle km/h 
(mile/h)

12 (8) 27 (17) 45 (28) 30 (19) 19 (12) 10 (6)
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Look-up ON
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[A]

[B]



AUTOMATIC TRANSAXLE 7B-13
Diagnosis
General Description
This vehicle is equipped with an electronic transaxle control system, which controls the automatic shift up and
shift down timing, TCC operation, etc. suitably to vehicle driving conditions.
TCM has an On-Board Diagnosis System which detects a malfunction in this system.
When diagnosing a trouble in transaxle including this system, be sure to have full understanding of the outline of
“On-Board Diagnostic System” and each item in “Precaution in Diagnosing Trouble” and execute diagnosis
according to “Automatic Transaxle Diagnostic Flow Table” given below to obtain correct result smoothly.
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On-board Diagnostic System
For automatic transaxle control system, TCM has following func-
tions.

• When ignition switch is turned ON with O/D off switch turned
OFF and no malfunction in A/T control system is detected,
“O/D OFF” lamp (1) lights for about 2 seconds after ignition
switch is turned ON and then goes OFF for bulb check. 

• When TCM detects a malfunction in A/T control system,
TCM desire turning on malfunction indicator lamp (MIL) (1)
to ECM and stores malfunction DTC in TCM memory.

• It is possible to communicate with TCM through data link
connector (DLC) (2) by using scan tool (3). (Diagnostic infor-
mation can be checked and erased by using scan tool.)

Warm-up Cycle
A warm-up cycle means sufficient vehicle operation such that the
coolant temperature has risen by at least 22°C (40°F) from
engine starting and reaches a minimum temperature of 70°C
(160°F).

Driving Cycle
A “Driving Cycle” consists of engine startup, driving mode where
a malfunction would be detected if present, and engine shutoff.

2 Driving Cycles Detection Logic
The malfunction detected in the first driving cycle is stored in TCM
memory (in the form of pending DTC and freeze frame data) but
the malfunction indicator lamp (MIL) does not light at this time. It
lights up at the second detection of same malfunction also in the
next driving cycle.

Pending DTC
Pending DTC means a DTC detected and stored temporarily at 1
driving cycle of the DTC which is detected in the 2 driving cycle
detection logic.

3
2

1
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Precaution in Diagnosing Trouble
• Don’t disconnect couplers from TCM, battery cable from battery, TCM ground wire harness from engine or

main fuse before checking the diagnosis information stored in TCM memory. 
Such disconnection will clear memorized information in TCM memory.

• Using scan tool the diagnostic information stored in TCM memory can be checked and cleared as well.
Before its use, be sure to read Operator’s (instruction) Manual supplied with it carefully to have good under-
standing of its functions and usage.

• Be sure to read “Precautions for Electrical Circuit Service” in Section 0A before inspection and observe what
is written there.

• TCM and/or ECM replacement
–  When substituting a known-good TCM and/or ECM, check that all relays and actuators have resistance

of specified value. 
Neglecting this check may result in damage to good TCM and/or ECM.

• Communication of ECUs, ECM and TCM, is established by CAN (Computer Area Network).
Therefore, handle CAN communication line with care referring to “Precautions” described in Section 0A.
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Automatic Transaxle Diagnostic Flow Table
Refer to the following items for the details of each step.

Step Action Yes No
1 Customer Complaint Analysis

1) Perform customer complaint analysis.
Was customer complaint analysis performed 
according to instruction?

Go to Step 2. Perform customer com-
plaint analysis.

2 Diagnostic Trouble Code (DTC)/Freeze Frame 
Data Check, Record and Clearance
1) Check for DTC referring to the followings.
Is there any DTC(s)?

1) Print DTC or write
them down and clear
them by referring to
“Diagnostic Trouble
Code (DTC) Clear-
ance” in this section.

2) Go to Step 3.

Go to Step 4.

3 Visual Inspection
1) Perform visual inspection referring to the fol-

lowings.
Is there any faulty condition?

1) Repair or replace mal-
function part.

2) Go to Step 11.

Go to Step 5.

4 Visual Inspection
1) Perform visual inspection referring to the fol-

lowings.
Is there any faulty condition?

1) Repair or replace mal-
function part.

2) Go to Step 11.

Go to Step 8.

5 Trouble Symptom Confirmation
1) Confirm trouble symptom referring to the fol-

lowings.
Is trouble symptom identified?

Go to Step 6. Go to Step 7.

6 Rechecking and Recording of DTC
1) Recheck for DTC referring to “Diagnostic 

Trouble Code (DTC) Check” in this section.
Is there any DTC(s)?

Go to Step 9. Go to Step 8.

7 Rechecking and Recording of DTC/Freeze 
Frame Data
1) Recheck for DTC referring to “Diagnostic 

Trouble Code (DTC) Check” in this section.
Is there any DTC(s)?

Go to Step 9. Go to Step 10.

8 Automatic Transaxle Basic Inspection and Trou-
ble Diagnosis Table
1) Check and repair according to “Automatic 

Transaxle Basic Check” and “Trouble Diag-
nosis Table” in this section.

Are check and repair complete?

Go to Step 11. 1) Check and repair
malfunction part(s).

2) Go to Step 11.

9 Troubleshooting for DTC
1) Check and repair according to applicable 

DTC Flow Table.
Are check and repair complete?

Go to Step 11. 1) Check and repair
malfunction part(s).

2) Go to Step 11.

10 Check for Intermittent Problems
1) Check for intermittent problems referring to 

the followings.
Is there any faulty condition?

1) Repair or replace mal-
function part(s).

2) Go to Step 11.

Go to Step 11.
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1. Customer Complaint Analysis (See Customer Problem Inspection Form (Example))
Record details of the problem (failure, complaint) and how it occurred as described by the customer. 
For this purpose, use of such an inspection form will facilitate collecting information to the point required for
proper analysis and diagnosis.

2. Diagnostic Trouble Code (DTC)/Freeze Frame Data Check, Record and Clearance
First, check DTC (including pending DTC) referring to “Diagnostic Trouble Code (DTC) Check” in this section. If
DTC exists, print or write down DTC/Freeze frame data and then clear malfunction DTC(s) by referring to “Diag-
nostic Trouble Code (DTC) Clearance” in this section. Malfunction DTC indicates malfunction in the system but
it is not possible to know from it whether the malfunction is occurring now or it occurred in the past and normal
condition has been restored. In order to know that, check symptom in question according to Step 5 and then
recheck DTC according to Step 6. 
Diagnosing a trouble based on the DTC in this step only or failure to clear the DTC in this step may result in an
faulty diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting which is otherwise unneces-
sary.

3 and 4. Visual Inspection
As a preliminary step, be sure to perform visual check of the items that support proper function of the engine
and automatic transaxle referring to “Visual Inspection” in this section.

5. Trouble Symptom Confirmation
Check trouble symptoms based on information obtained in Step 1 Customer Complaint Analysis and Step 2
DTC Check.
Also, reconfirm DTC according to “DTC Confirmation Procedure” described in each DTC Flow Table.

6 and 7. Rechecking and Record of DTC/Freeze Frame Data
Refer to “Diagnostic Trouble Code (DTC) Check” in this section for checking procedure.

8. Automatic Transmission Basic Check and Trouble Diagnosis Table
Perform basic check of A/T according to flow table of “Automatic Transaxle Basic Check” first. When the end of
the flow table has been reached, check the parts of the system suspected as a possible cause referring to
“Trouble Diagnosis Table” and based on symptoms appearing on the vehicle (symptoms obtained through steps
of customer complaint analysis, trouble symptom confirmation and/or A/T basic check) and repair or replace
faulty parts, if any.

9. Diagnostic Trouble Code Flow Table (See each DTC Flow Table)
Based on the DTC indicated in Step 6/7 and referring to Diagnostic Trouble Code (DTC) Table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, TCM or other part
and repair or replace faulty parts.

10. Check for Intermittent Problem
Check parts where an intermittent trouble is easy to occur (e.g. wire harness, connector, etc.), referring to “Inter-
mittent and Poor Connection” in Section 0A and related circuit of DTC recorded in Step 2.

11 Final Confirmation Test
1) Clear DTC if any.
2) Perform final confirmation test referring to 

the followings.
Is there any problem symptom, DTC or abnor-
mal condition?

Go to Step 6. End.
Step Action Yes No
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11. Final Confirmation Test
Confirm that the problem symptom has gone and the vehicle is free from any abnormal conditions. If what has
been repaired is related to the malfunction DTC, clear the DTC once and check to ensure that no malfunction
DTC is indicated.
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Customer Problem Inspection Form (Example)

NOTE:
The above form is a standard sample. It should be modified according to conditions characteristic of
each market.
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“O/D OFF” Lamp Check
1) Turn ignition switch ON.

2) Check that “O/D OFF” lamp (1) lights for about 2 sec. and
then goes OFF. 
If anything faulty is found, advance to “Diagnostic Flow Table
A-3” or “Diagnostic Flow Table A-4”.

Malfunction Indicator Lamp (MIL) Check

Refer to the same item in Section 6 for checking procedure.

Diagnostic Trouble Code (DTC) Check
1) Turn ignition switch to OFF position.

1
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2) Connect scan tool to data link connector (DLC) (1).

Special tool
(A): SUZUKI scan tool

3) Turn ignition switch ON.
4) Read DTC, pending DTC and freeze frame data according to

instructions displayed on scan tool and print it down. Refer to
scan tool operator’s manual for further details.

5) After completing the check, turn ignition switch OFF and dis-
connect scan tool from data link connector (DLC) (1).

Diagnostic Trouble Code (DTC) Clearance

After repair or replace malfunction part(s), clear all DTCs by per-
forming the following procedure.

1) Connect SUZUKI scan tool to data link connector in the
same manner as when making this connection for DTC
check.

2) Turn ignition switch ON.
3) Erase DTC and pending DTC according to instructions dis-

played on scan tool. Refer to scan tool operator’s manual for
further details.

4) After completing the clearance, turn ignition switch off and
disconnect scan tool from data link connector.

NOTE:
If SUZUKI scan tool cannot communicate TCM, perform
“Serial Data Circuit Check” described in this section.

(A)

1

WARNING:
When performing a driving test, select a safe place where
there is neither any traffic nor any traffic accident possi-
bility and be very careful during testing to avoid occur-
rence of a n accident.

NOTE:
DTC and freeze frame data stored in TCM memory are
also cleared in following cases. Be careful not to clear
them before keeping their record.
• When power to TCM is cut off (by disconnecting bat-

tery cable, removing fuse or disconnecting TCM con-
nectors).

• When the same malfunction (DTC) is not detected
again during 40 engine warm-up cycles.
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Diagnostic Trouble Code (DTC) Table

DTC 
No.

Detecting item
Detecting condition

(DTC will set when detecting)
Driving cycle

when MIL lighted

P0705
Transmission Range Sensor Cir-
cuit Malfunction (PRNDL Input)

Multiple signals are inputted simultaneously. 1driving cycle

P0707
Transmission Range Sensor Cir-
cuit Low 

No sensor signal is inputted. 2 driving cycles

P0712
Transmission Fluid Temperature 
Sensor “A” Circuit Low 

Sensor output voltage is too low. 1driving cycle

P0713
Transmission Fluid Temperature 
Sensor “A” Circuit High 

Sensor output voltage is too high. 1driving cycle

P0717
Input/Turbine Speed Sensor Cir-
cuit No Signal

No sensor signal is detected although output 
speed sensor signal is inputted.

1driving cycle

P0722
Output Speed Sensor Circuit No 
Signal

No sensor signal is inputted although input 
speed sensor signal is inputted.

1driving cycle

P0741
Torque Converter Clutch Circuit 
Performance or Stuck Off

Difference in revolution between engine and 
input shaft is too large although TCM is com-
manding TCC solenoid to turn ON.

2 driving cycles

P0742
Torque Converter Clutch Circuit 
Stuck On

Difference in revolution between engine and 
input shaft is too small although TCM is com-
manding TCC solenoid to turn OFF.

2 driving cycles

P0751
Shift Solenoid “A” Performance or 
Stuck Off

Actual gear position is 3rd gear although 
TCM command is for 2nd gear.

2 driving cycles

P0752 Shift Solenoid “A” Stuck On
Actual gear position is 2nd gear although 
TCM command is for 3rd gear.

2 driving cycles

P0756
Shift Solenoid “B” Performance or 
Stuck Off

Actual gear position is 3rd gear although 
TCM command is for 4th gear.

2 driving cycles

P0757 Shift Solenoid “B” Stuck On
Actual gear position is 4th gear although 
TCM command is for 3rd gear.

2 driving cycles

P0785 Shift/Timing Solenoid

Voltage of timing solenoid terminal is high 
although TCM is commanding timing sole-
noid to turn OFF.
or
Voltage of timing solenoid terminal is low 
although TCM is commanding timing sole-
noid to turn ON.

1driving cycle

P0962
Pressure Control Solenoid “A” 
Control Circuit Low

No electric flow is detected on pressure con-
trol solenoid circuit.

1driving cycle

P0963
Pressure Control Solenoid “A” 
Control Circuit High

Too much electric flow is detected on pres-
sure control solenoid circuit.

1driving cycle

P0973
Shift Solenoid “A” Control Circuit 
Low

Voltage of shift solenoid terminal is low 
although TCM is commanding shift solenoid 
to turn ON.

1driving cycle

P0974
Shift Solenoid “A” Control Circuit 
High

Voltage of shift solenoid terminal is high 
although TCM is commanding shift solenoid 
to turn OFF.

1driving cycle

P0976
Shift Solenoid “B” Control Circuit 
Low

Voltage of shift solenoid terminal is low 
although TCM is commanding shift solenoid 
to turn ON.

1driving cycle
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P0977
Shift Solenoid “B” Control Circuit 
High

Voltage of shift solenoid terminal is high 
although TCM is commanding shift solenoid 
to turn OFF.

1driving cycle

P1701
CAN Communication Problem - 
TCM

No signal inputted from ECM to TCM for 
specified time continuously.

1driving cycle

P1702
Internal Control Module Memory 
Check Sum Error

Calculation of current data stored in TCM is 
not correct comparing with pre-stored check-
ing data in TCM.

1driving cycle

P1703 CAN Invalid Data- TCM
TCM receives malfunction signal of throttle 
position, engine coolant temperature, engine 
revolution and engine torque from ECM.

*1

P2769
Torque Converter Clutch Circuit 
Low

No electric flow is detected on TCC solenoid 
circuit.

1 driving cycle

P2770
Torque Converter Clutch Circuit 
High

Too much electric flow is detected on TCC 
solenoid circuit.

1 driving cycle

DTC 
No.

Detecting item
Detecting condition

(DTC will set when detecting)
Driving cycle

when MIL lighted

NOTE:
*1: TCM does not desire turning on malfunction indicator lamp to ECM but DTC is stored in TCM mem-
ory.
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Fail Safe Table
This function is provided by the safe mechanism that assures safe driveability even when the solenoid valve,
sensor or its circuit fails.
The table below shows the fail safe function for each fail condition of solenoid, solenoid or its circuit.

DTC 
No.

Trouble Area Fail Safe Operation

P0705
Transmission Range Sensor Circuit 
Malfunction (PRNDL Input)

• Selected range is set in priority order shown below.
D>2>L>R>N>P

• Lock-up function is inhibited to operate.
• Learning control is inhibited.

P0707
Transmission Range Sensor Circuit 
Low 

• Selected range is assumed to be “D” range.
• Lock-up function is inhibited to operate.
• Learning control is inhibited.

P0712
P0713

Transmission Fluid Temperature Sen-
sor “A” Circuit Low 

• A/T fluid temperature is assumed to be 200°C (392°F).
• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Garage shift control is inhibited.
• Learning control is inhibited.

P0717
Input/Turbine Speed Sensor Circuit 
No Signal

• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Line pressure control at gear shifting is inhibited.
• Torque reducing request to ECM (torque reduction control) 

is inhibited.
• Garage shift control is inhibited.
• Learning control is inhibited.

P0722
Output Speed Sensor Circuit No Sig-
nal

• Vehicle speed which is calculated by input shaft speed sen-
sor signal is used for gear shifting control instead of vehicle 
speed calculated by output shaft speed sensor (VSS) signal.

• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Line pressure control at gear shifting is inhibited.
• Torque reducing request to ECM (torque reduction control) 

is inhibited.
• Garage shift control is inhibited.
• Learning control is inhibited.

P0785 Shift/Timing Solenoid • Power supply for all solenoid valves is cut.
• Gear position is fixed in 3rd gear.
• Line pressure control at gear shifting is inhibited.
• Look-up function is inhibited to operate.

P0962
Pressure Control Solenoid “A” Control 
Circuit Low

P0963
Pressure Control Solenoid “A” Control 
Circuit High

P0973 Shift Solenoid “A” Control Circuit Low
P0974 Shift Solenoid “A” Control Circuit High
P0976 Shift Solenoid “B” Control Circuit Low
P0977 Shift Solenoid “B” Control Circuit High
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P1701 CAN Communication Problem - TCM

• Throttle opening used for line pressure control is assumed 
to be 100%.

• Throttle opening used for gear shifting control is assumed to 
be 0%.

• After 15 minutes pass from detecting malfunction, engine 
coolant temperature is assumed to be 90°C (194°F).

• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Line pressure control at gear shifting is inhibited.
• Torque reducing request to ECM (torque reduction control) 

is inhibited.
• Learning control is inhibited.
• Garage shift control is inhibited.

P1702
Internal Control Module Memory 
Check Sum Error

• Power supply for all solenoid valves is cut.
• Gear position is fixed in 3rd gear.
• Line pressure control at gear shifting is inhibited.
• Lock-up function is inhibited to operate.

P1703 CAN Invalid Data- TCM

In case of throttle position signal malfunction:
• Throttle opening used for line pressure control is assumed 

to be 100%.
• Throttle opening used for gear shifting control is assumed to 

be 0%.
• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Garage shift control is inhibited.
• Learning control is inhibited.
In case of engine coolant temperature signal malfunction:
• After 15 minutes pass from detecting malfunction, engine 

coolant temperature is assumed to be normal operating 
temperature, and controls of overdrive and lock-up is 
released from inhibition.

In case of engine revolution signal malfunction:
• Upshifting to O/D is inhibited.
• Lock-up function is inhibited to operate.
• Line pressure control at gear shifting is inhibited.
• Torque reducing request to ECM (torque reduction control) 

is inhibited.
• Garage shift control is inhibited.
• Learning control is inhibited.

P2769 Torque Converter Clutch Circuit Low • Lock-up function is inhibited to operate.

P2770 Torque Converter Clutch Circuit High
• Lock-up function is inhibited to operate.
• Vehicle speed is slower than 15 km/h (9 mile/h), gear posi-

tion is fixed in 1st gear for prevention of engine stall.

DTC 
No.

Trouble Area Fail Safe Operation
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Visual Inspection
Visually check the following parts and systems.

INSPECTION ITEM REFERRING SECTION
• A/T fluid ----- level, leakage, color Section 0B
• A/T fluid hoses ----- disconnection, looseness, deterioration Section 7B
• Throttle cable ----- play (under warm engine), installation Section 6E1
• A/T select cable ----- installation Section 7B
• Engine oil ----- level, leakage Section 0B
• Engine coolant ----- level, leakage Section 0B
• Engine mountings ----- play, looseness, damage Section 6A1
• Suspension ----- play, looseness Section 3
• Drive shafts ----- damage Section 4A
• Battery ----- indicator condition, corrosion of terminal
• Connectors of electric wire harness ----- disconnection, friction Section 6E1
• Fuses ----- burning Section 8
• Parts ----- installation, damage
• Bolts ----- looseness
• Other parts that can be checked visually
Also check the following items at engine start, if possible.
• “O/D OFF” lamp ----- Operation
• Malfunction indicator lamp ----- Operation Section 6E1
• Charge warning lamp ----- Operation Section 6H
• Engine oil pressure warning lamp ----- Operation Section 8 (Section 6A1 for pressure 

check)
• Engine coolant temp. meter ----- Operation
• Other parts that can be checked visually
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Automatic Transaxle Basic Check
This check is important for troubleshooting when TCM has detected no DTC and no abnormality has been noted
in visual inspection. Follow the flow table carefully.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” preformed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table”.

2 Perform “Road Test” in this section.
Is it OK?

Go to Step 3. Proceed to “Trouble-
shooting” in “Road Test”.

3 Perform “Manual Road Test” in this section.
Is it OK?

Go to Step 4. Proceed to “Trouble-
shooting” in “Manual 
Road Test”.

4 Perform “Engine Brake Test” in this section.
Is it OK?

Go to Step 5. Proceed to “Trouble-
shooting” in “Engine 
Brake Test”.

5 Perform “Stall Test” in this section.
Is it OK?

Go to Step 6. Proceed to “Trouble-
shooting” in “Stall Test”.

6 Perform “Time Lag Test” in this section.
Is it OK?

Go to Step 7. Proceed to “Trouble-
shooting” in “Time Lag 
Test”.

7 Perform “Line Pressure Test” in this section.
Is it OK?

Go to Step 8. Proceed to “Trouble-
shooting” in “Line Pres-
sure Test”.

8 Proceed to “Trouble diagnosis table-1” in this 
section.
Is trouble identified?

Repair or replace faulty 
parts.

Go to Step 9.

9 Proceed to “Trouble diagnosis table-2” in this 
section.
Is trouble identified?

Repair or replace faulty 
parts.

Proceed to “Trouble diag-
nosis table-3” in this sec-
tion.
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Trouble Diagnosis Table
Trouble diagnosis table-1
Electrical Repair

Condition Possible Cause Correction

Excessive shift 
shock

Shift solenoid valve-A and/or-B circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Pressure control solenoid valve circuit faulty
(Only when N→D or 3↔O/D shifting) 
Timing solenoid valve circuit faulty
Output shaft speed sensor (VSS) circuit faulty
Input shaft speed sensor circuit faulty
Transmission fluid temperature sensor circuit 
faulty
CAN communication circuit faulty
Throttle position sensor circuit faulty Inspect circuit for open, short and intermit-

tent referring to Section 6. If NG, repair.Crank position sensor circuit faulty
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

No gear shift as 
3rd gear

Shift solenoid valve-A and/or-B circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty
TCM Substitute a known-good TCM and recheck.

Poor 1→2 shift

Shift solenoid valve-B circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Output shaft speed sensor (VSS) circuit faulty
Transmission range sensor circuit faulty
CAN communication circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Poor 2→3 shift

Shift solenoid valve-A circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Output shaft speed sensor (VSS) circuit faulty
Transmission range sensor circuit faulty
CAN communication circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
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Poor 3→O/D 
shift

Shift solenoid valve-B circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty
Output shaft speed sensor (VSS) circuit faulty
Input shaft speed sensor circuit faulty
Transmission range sensor circuit faulty
Transmission fluid temperature sensor circuit 
faulty
CAN communication circuit faulty
Throttle position sensor circuit faulty

Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

Engine coolant temperature sensor circuit 
faulty
Crank position sensor circuit faulty

O/D off switch circuit faulty
Refer to “Diagnostic Flow Table A-1: No 
Gear Shift to O/D” in this section.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Poor O/D→3 
shift

Shift solenoid valve-B circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty
Output shaft speed sensor (VSS) circuit faulty
Input shaft speed sensor circuit faulty
CAN communication circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

O/D off switch circuit faulty Refer to “Fig.” in this section.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Poor 3→2 shift

Shift solenoid valve-A circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Output shaft speed sensor (VSS) circuit faulty
CAN communication circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Poor 2→1 shift

Shift solenoid valve-B circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Output shaft speed sensor (VSS) circuit faulty
CAN communication circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Condition Possible Cause Correction
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Incorrect gear 
shift point

Output shaft speed sensor (VSS) circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

Pressure control solenoid valve circuit faulty
CAN communication circuit faulty
Pressure control solenoid valve circuit faulty

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Non operate 
TCC (lock-up) 
system

TCC solenoid valve-B circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Shift solenoid valve-A and/or-B circuit faulty
Pressure control solenoid valve circuit faulty
Output shaft speed sensor (VSS) circuit faulty
Input shaft speed sensor circuit faulty
Transmission range sensor circuit faulty
Transmission fluid temperature sensor circuit 
faulty
CAN communication circuit faulty

Brake light switch circuit faulty
Refer to “Diagnostic Flow Table A-2: No 
Lock-Up Occurs” in this section.

Throttle position sensor circuit faulty
Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

Engine coolant temperature sensor circuit 
faulty
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Higher or lower 
stall speed

Pressure control solenoid valve circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

TCM Substitute a known-good TCM and recheck.

Excessive 
“N”→“D” or 
“N”→“R” time lag

Pressure control solenoid valve circuit faulty
Inspect circuit for open, short and intermit-
tent. if NG, repair

Transmission fluid temperature sensor circuit 
faulty
TCM Substitute a known-good TCM and recheck.

Higher or lower 
line pressure

Pressure control solenoid valve circuit faulty
Inspect circuit for open, short and intermit-
tent. If NG, repair.

TCM Substitute a known-good TCM and recheck.

Condition Possible Cause Correction



AUTOMATIC TRANSAXLE 7B-31
Trouble diagnosis table-2
On-vehicle Repair

Condition Possible Cause Correction
Unable to run in all 
range

Faulty valve body component Replace valve body assembly

Excessive shift 
shock

Engine abnormal condition Inspect and repair engine
Malfunction of shift solenoid valve-A and/or-B

Inspect. If NG, replace

Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of transmission range sensor
Malfunction of Transmission fluid temperature sensor
(Only when N→D or 3↔O/D shifting) 
Malfunction of timing solenoid valve

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve 
body assembly.

(Except N→D or N→R shifting) 
Malfunction of brake light switch

Inspect referring to Section 5. 
If NG, replace.

Malfunction of crank position sensor Inspect referring to Section 6E1. 
If NG, replace.Malfunction of throttle position sensor

Faulty valve body component Replace valve body assembly.

Poor 1→2 shift

Malfunction of shift solenoid valve-B
Inspect. If NG, replace.Malfunction of output shaft speed sensor (VSS)

Malfunction of transmission range sensor

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Faulty valve body component Replace valve body assembly.

Poor 2→3 shift

Malfunction of shift solenoid valve-A
Inspect. If NG, replace.Malfunction of output shaft speed sensor (VSS)

Malfunction of transmission range sensor

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Faulty valve body component Replace valve body assembly.

Poor 3→O/D shift

Malfunction of shift solenoid valve-B

Inspect. If NG, replace.

Malfunction of timing solenoid valve
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of transmission range sensor
Malfunction of Transmission fluid temperature sensor
Malfunction of O/D off switch
Malfunction of engine coolant temperature sensor Inspect referring to Section 6E1. 

If NG, replace.Malfunction of throttle position sensor

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve 
body assembly.

Faulty valve body component Replace valve body assembly.
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Poor O/D→3 shift

Malfunction of shift solenoid valve-B

Inspect. If NG, replace.
Malfunction of timing solenoid valve
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of O/D off switch

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve 
body assembly.

Faulty valve body component Replace valve body assembly.

Poor 3→2 shift

Malfunction of shift solenoid valve-A
Inspect. If NG, replace.

Malfunction of output shaft speed sensor (VSS)

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Faulty valve body component Replace valve body assembly.

Poor 2→1 shift

Malfunction of shift solenoid valve-B
Inspect. If NG, replace.

Malfunction of output shaft speed sensor (VSS)

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Faulty valve body component Replace valve body assembly.

Incorrect shift point

Engine abnormal condition Inspect and repair engine
Malfunction of output shaft speed sensor (VSS) Inspect. If NG, replace.

Malfunction of throttle position sensor
Inspect referring to Section 6E1. 
If NG, replace.

Non operate TCC 
(lock-up) system

Malfunction of TCC solenoid valve

Inspect. If NG, replace.

Malfunction of shaft solenoid valve-A and/or-B
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of transmission range sensor
Malfunction of transmission fluid temperature sensor

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve 
body assembly.

Malfunction of brake light switch
Inspect referring to Section 5. If 
NG, replace.

Malfunction of throttle position sensor Inspect referring to Section 6E1. 
If NG, replace.Malfunction of engine coolant temperature sensor

Faulty valve body component Replace valve body assembly.

Excessive “N”→“D” 
or “N”→“R” time lag

Malfunction of transmission fluid temperature sensor Inspect. If NG, replace.

Pressure control solenoid valve circuit faulty
Inspect. If NG, replace valve 
body assembly.

Clogged oil strainer Replace.
Faulty valve body component Replace valve body assembly.

Condition Possible Cause Correction
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Trouble diagnosis table-3
Off-vehicle Repair

Condition Possible Cause Correction

Unable to run in all range

Faulty oil pump

Inspect. If NG, replace.

Seized or broken planetary gear
Faulty one-way No.2 clutch
Damaged drive plate
Faulty forward clutch
Faulty reverse clutch
Faulty 1st and reverse brake
Faulty torque converter Replace

Excessive “N”→“D” shift shock Faulty forward clutch Inspect. If NG, replace.

Excessive “N”→“R” shift shock
Faulty reverse clutch

Inspect. If NG, replace.
Faulty 1st and reverse brake

Poor 1→2 shift, excessive shock or 
slippage

Faulty 2nd brake
Inspect. If NG, replace.

Faulty one-way No.1 clutch
Poor 2→3 shift, excessive shock or 
slippage

Faulty direct clutch Inspect. If NG, replace.

Poor 3↔O/D shift, excessive shock or 
slippage

Faulty forward clutch
Inspect. If NG, replace.

Faulty O/D and 2nd coast brake
Poor 3→2 shift, excessive shock or 
slippage

Faulty direct clutch
Inspect. If NG, replace.

Faulty one-way No.1 clutch
Poor 2→1 shift, excessive shock or 
slippage

Faulty 2nd brake
Inspect. If NG, replace.

Faulty one-way No.2 clutch
Non operate TCC (lock-up) system Faulty torque converter Replace.

Excessive “N”→“D” time lag

Faulty oil pump
Inspect. If NG, replace.Faulty forward clutch

Faulty one-way No.2 clutch
Leakage from “D” range fluid pressure 
circuit

Overhaul or replace valve 
body assembly.

Excessive “N”→“R” time lag

Faulty oil pump
Inspect. If NG, replace.Faulty reverse clutch

Faulty 1st and reverse brake
Leakage from “R” range fluid pressure 
circuit

Overhaul or replace valve 
body assembly.

Poor engine brake in downshift to “2” 
range

Faulty O/D and 2nd coast brake Inspect. If NG, replace.

Poor engine brake in downshift to “L” 
range

Faulty 1st and reverse brake. Inspect. If NG, replace.



7B-34 AUTOMATIC TRANSAXLE
Road Test
This test is to check if upshift, downshift and lock-up take place at specified speeds while actually driving vehicle
on a level road.

1) Warm up engine.
2) With engine running at idle, shift selector lever to “D” range.
3) Accelerate vehicle speed by depressing accelerator pedal gradually.
4) While driving in “D” range, check if gear shift and lock-up occur properly as shown in “Gear Shift Diagram [A]

and TCC Lock-up Diagram [B]”. (Refer to “Automatic gear shift diagram” in this section.)

Troubleshooting

WARNING:
• Carry out test in very little traffic area to prevent an accident.
• Test requires 2 persons, a driver and a tester.

Condition Possible Cause Correction

Unable to run in all 
range

Faulty valve body component Replace valve body assembly
Faulty oil pump

Inspect. If NG, replace.

Seized or broken planetary gear
Faulty one-way No.2 clutch
Faulty forward clutch
Faulty reverse clutch
Faulty 1st and reverse brake
Damaged drive plate
Faulty torque converter Replace.

No gear shift as 3rd 
gear

Malfunction of shift solenoid valve-A and/or-B
Inspect. If NG, replace.

Malfunction of timing solenoid valve

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve body 
assembly.

1→2 upshift fails to 
occur

Malfunction of shift solenoid valve-B

Inspect. If NG, replace.
Malfunction of output shaft speed sensor (VSS)
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Faulty valve body component Replace valve body assembly
Faulty 2nd brake

Inspect. If NG, replace.
Faulty one-way No.1 clutch

2→3 upshift fails to 
occur

Malfunction of shift solenoid valve-A

Inspect. If NG, replace.
Malfunction of output shaft speed sensor (VSS)
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Faulty valve body component Replace valve body assembly.
Faulty direct clutch Inspect. If NG, replace.
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3→O/D upshift fails to 
occur

Malfunction of shift solenoid valve-B

Inspect. If NG, replace.

Malfunction of O/D off switch
Malfunction of engine coolant temperature sen-
sor
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Malfunction of crankshaft position sensor
Malfunction of timing solenoid valve
Malfunction of transmission fluid temperature 
sensor

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Faulty O/D and 2nd coast brake Inspect. If NG, replace.

O/D→3 downshift fails 
to occur

Malfunction of shift solenoid valve-A

Inspect. If NG, replace.

Malfunction of O/D off switch
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of throttle position sensor
Malfunction of timing solenoid valve

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Faulty forward clutch Inspect. If NG, replace.

3→2 downshift fails to 
occur

Malfunction of shift solenoid valve-A
Inspect. If NG, replace.Malfunction of output shaft speed sensor (VSS)

Malfunction of throttle position sensor
Faulty valve body component Replace valve body assembly.
Faulty one-way No.1 clutch Inspect. If NG, replace.

2→1 downshift fails to 
occur

Malfunction of shift solenoid valve-B
Inspect. If NG, replace.Malfunction of output shaft speed sensor (VSS)

Malfunction of throttle position sensor
Faulty valve body component Replace valve body assembly.
Faulty one-way No.2 clutch Inspect. If NG, replace.

Gear shift point is incor-
rect

Abnormal engine condition Inspect and repair engine.
Malfunction of output shaft speed sensor (VSS)

Inspect. If NG, replace.
Malfunction of throttle position sensor

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve body 
assembly.

Condition Possible Cause Correction
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TCC (lock-up) function 
does not operate

Malfunction of TCC solenoid valve

Inspect. If NG, replace.

Malfunction of shift solenoid valve-A and/or-B
Malfunction of brake light switch
Malfunction of engine coolant temperature sen-
sor
Malfunction of output shaft speed sensor (VSS)
Malfunction of input shaft speed sensor
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Malfunction of transmission fluid temperature 
sensor

Malfunction of pressure control solenoid valve
Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Faulty torque converter Replace.

Condition Possible Cause Correction
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Manual Road Test
This test checks the gears being used in “L”, “2” or “D” range
when driven with unoperated gear shift control system. Test drive
vehicle on a level road.

1) With select lever in “P”, start engine and warm it up.

2) After warming up engine, turn ignition switch OFF and dis-
connect valve body harness connector (1).

3) With select lever in “L” range, start vehicle and check that
3rd gear is being used referring to table shown below.

Vehicle speed per 1000 rpm in engine speed (V1000 table,
reference)

4) While vehicle is running, shift select lever to “2” range and
check that 3rd gear is being used.

5) While vehicle is running, shift select lever to “D” range and
check that 3rd gear is being used.

6) After above checks, stop vehicle then turn ignition switch
OFF, and connect valve body harness connector.

7) Clear DTC.

Troubleshooting

NOTE:
Before this test, check diagnostic trouble code (DTC).

Gear position Vehicle speed
1st 9.2 km/h (5.7 mile/h)
2nd 16.8 km/h (10.4 mile/h)
3rd 26.4 km/h (16.4 mile/h)

4th (O/D) 37.9 km/h (23.6 mile/h)
Reverse 11.7 km/h (7.3 mile/h)

Condition Possible Cause Correction
Operated gear is not 
correct

Faulty valve body component Replace valve body assembly.
Faulty clutch or brake Inspect clutch and brake. If any 

parts are faulty, replace them.
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Engine Brake Test

1) While driving vehicle in 3rd gear of “D” range, shift select lever down to “2” range and check if engine brake
operates.

2) In the same way as in Step 1), check engine brake for operation when select lever is shifted down to “L”
range.

3) Engine brake should operate in above test.

Troubleshooting

WARNING:
Before test, make sure that there is no vehicle behind so as to prevent rear-end collision.

Condition Possible Cause Correction
Failure to operate 
when shifted down to 
“2” range

Faulty valve body component Replace valve body assembly.
Faulty O/D and 2nd coast brake Inspect. If NG, replace.

Failure to operate 
when shifted down to 
“L” range

Faulty valve body component Replace valve body assembly.
Faulty 1st and reverse brake Inspect. If NG, replace.
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Stall Test
This test is to check overall performance of automatic transaxle and engine by measuring stall speed at “D” and
“R” ranges. Be sure to perform this test only when transaxle fluid is at normal operating temperature and its level
is between FULL and LOW marks.

1) Apply parking brake and block wheels.
2) Install tachometer.
3) Start engine with select lever shifted to “P” range.
4) Depress brake pedal fully.
5) Shift select lever to “D” range and depress accelerator pedal fully while watching tachometer. Read engine

rpm quickly when it has become constant (stall speed).
6) Release accelerator pedal immediately after stall speed is checked.
7) In the same way, check stall speed in “R” range.
8) Stall speed should be within following specification.

Engine stall speed 
Standard: 2,050 – 2,350 rpm

Troubleshooting

CAUTION:
• Do not run engine at stall more than 5 seconds continuously, or fluid temperature may rise exces-

sively high.
• After performing stall test, be sure to leave engine running at idle for longer than 1 minute before

another stall test.

Condition Possible Cause Correction
Lower than standard 
level in both “D” and 
“R” range

Engine output torque failure Inspect and repair engine.
Faulty one-way clutch of torque converter

Replace torque converter.

Higher than standard 
level in “D” range

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Slippery forward clutch

Inspect. If NG, replace.
Faulty one-way No.2 clutch
Leakage from “D” range fluid pressure circuit Overhaul or replace valve body 

assembly.

Higher than standard 
level in “R” range

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Slippery reverse clutch

Inspect. If NG, replace.
Slippery 1st and reverse brake
Leakage from “R” range fluid pressure circuit Overhaul or replace valve body 

assembly.

Higher than standard 
level in both “D” and 
“R” range

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Clogged oil strainer Replace.
Faulty oil pump Inspect. If NG, replace.
Leakage from both “D” and “R” range fluid pres-
sure circuit

Overhaul or replace valve body 
assembly.
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Time Lag Test
This test is to check conditions of clutch, brake and fluid pressure. “Time lag” means time elapsed since selector
lever is shifted with engine idling till shock is felt.
1) With chocks placed before and behind front and rear wheels respectively, depress brake pedal.
2) Start engine.
3) With stop watch ready, shift select lever from “N” to “D” range and measure time from that moment till shock

is felt.
4) Similarly measure time lag by shifting select lever from “N” to “R” range.

Gear shifting time lag
“N” → “D”: Less than 0.7 sec.
“N” → “R”: Less than 1.2 sec.

Troubleshooting

NOTE:
• When repeating this test, be sure to wait at least one minute after select lever is shifted back to “N”

range.
• Engine should be warmed up fully for this test.
• Repeat test 3 times and take average of those data for final time lag data.

Condition Possible Cause Correction

“N” → “D” time lag 
exceeds specification

Malfunction of transmission fluid temperature 
sensor

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Clogged oil strainer Replace.
Faulty oil pump

Inspect. If NG, replace.Faulty forward clutch
Faulty one-way No.2 clutch
Leakage from “D” range fluid pressure circuit Overhaul or replace valve body 

assembly.

“N” → “R” time lag 
exceeds specification

Malfunction of transmission fluid temperature 
sensor

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Clogged oil strainer Replace.
Faulty oil pump

Inspect. If NG, replace.Faulty reverse clutch
Faulty 1st and reverse brake
Leakage from “R” range fluid pressure circuit Overhaul or replace valve body 

assembly.
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Line Pressure Test
Purpose of this test is to check operating conditions of each part
by measuring fluid pressure in fluid pressure line.
Line pressure test requires following conditions.

• Automatic fluid is at normal operating temperature (70 –
80°C /158 – 176°F).

• Fluid is replenished to proper level (between FULL and LOW
on dipstick).

• Air conditioner switch is turned OFF.
1) Apply parking brake securely and place chocks against

wheels.
2) Remove fluid pressure check hole plug bolt.

3) Attach oil pressure gauge to fluid pressure check hole in
transaxle case.

Special tool
(A): 09925-37811-001

4) Depress foot brake fully, run engine at idle and stall then check fluid pressure in “D” or “R” range.

Automatic transmission line pressure

CAUTION:
After attaching oil pressure gauge, check that no fluid
leakage exists.

CAUTION:
• Do not continue running engine at stall speed longer than 5 seconds.
• After performing line pressure test, be sure to leave engine running at idle for longer than one

minute before performing another line pressure test.

“D” range “R” range

At idle speed 3.6 – 4.0 kg/cm2 

51 – 57 psi
5.8 – 6.7 kg/cm2

82 – 95 psi

At stall speed 12.3 – 13.4 kg/cm2

175 – 191 psi
16.2 – 18.6 kg/cm2

230 – 264 psi
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Troubleshooting

“P” Range Test
1) Stop vehicle on a slope of 5 degrees or more, shift select lever to “P” range and at the same time apply park-

ing brake.
2) After stopping engine, depress brake pedal and release parking brake.
3) Then, release brake pedal gradually and check that vehicle remains stationary.
4) Depress brake pedal and shift select lever to “N” range.
5) Then, release brake pedal gradually and check that vehicle moves.

Troubleshooting

Condition Possible Cause Correction
Higher than standard 
level in each range

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.

Lower than standard 
level in each range

Malfunction of pressure control solenoid valve 
(Low line pressure)

Inspect. If NG, replace valve body 
assembly.

Faulty valve body component Replace valve body assembly.
Clogged oil strainer Replace.
Faulty oil pump Inspect. If NG, replace.
Leakage from both “D” and “R” range fluid pres-
sure circuit

Overhaul or replace valve body 
assembly.

Lower than standard 
level only in “D” range

Leakage from “D” range fluid pressure circuit Overhaul or replace valve body 
assembly.

Lower than standard 
level only in “R” range

Leakage from “R” range fluid pressure circuit Overhaul or replace valve body 
assembly.

WARNING:
Before test, make sure no one is around vehicle or down on a slope and keep watchful for safety dur-
ing test.

Condition Possible Cause Correction
Vehicle moves at “P” range or 
remains stationary at “N” range

Defective parking lock pawl or spring Inspect. If NG, repair.
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Diagnostic Flow Table A-1: No Gear Shift to O/D
System Description
TCM does not shift to O/D gear under any of the following conditions.

• O/D OFF switch is turned ON (“O/D OFF” lamp lights).
• Engine coolant temperature is less than 50°C (122°F).
• A/T fluid temperature is less than 20°C (68°F).
• TCM detects the following DTCs.

P0712/P0713/P0717/P0722/P0785/P0962/P0963/P0973/P0974/P0976/P0977/P1701/P1702/P1703
Troubleshooting

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step Action Yes No
1 Was “A/T System Check” performed? Go to Step 2. Go to “A/T System 

Check”.
2 Check DTC.

Is DTC P0712, P0713, P0717, P0722, P0785, 
P0962, P0963, P0973, P0974, P0976, P0977, 
P1701, P1702 and/or P1703 detected?

Perform DTC flow table 
to repair and retry.

Go to Step 3.

3 Perform running test under the following conditions 
and measure voltage between terminal “C39-16” 
of TCM connector and ground, terminal “C39-15” 
of TCM connector and ground.

• O/D OFF switch is turned OFF. (“O/D OFF”
lamp does not light)

• Engine coolant temperature is in normal oper-
ating temperature.

• Select lever is in “D” range.
• Drive vehicle with 4th gear condition referring

to “Automatic gear shift diagram” in this sec-
tion.

Do results satisfy the value as follows?
Voltage between terminal “C39-16” of TCM con-
nector and ground: 0 – 1 V
Voltage between terminal “C39-15” of TCM con-
nector and ground: 9 – 14 V

Faulty shift solenoid 
valve, circuit or tran-
saxle.

“BRN” circuit shorted to 
power circuit or open, or 
“BLK/YEL” circuit 
shorted to ground. If wire 
is OK, go to Step 4.

4 O/D OFF switch signal inspection.
With ignition switch ON, check voltage between 
terminal “C38-9” of TCM connector and ground.
O/D OFF switch OFF (“O/D OFF” lamp does not 
light): 8 – 14 V
O/D OFF switch ON (“O/D” OFF” lamp lights): 
0 – 1 V
Is result as specified?

Substitute a known-
good TCM and recheck.

Faulty O/D OFF switch 
or its circuit. If OK substi-
tute a known-good TCM 
and recheck.
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Diagnostic Flow Table A-2: No Lock-Up Occurs
System Description
TCM turns TCC solenoid OFF under any of the following conditions.

• Brake light switch is turned ON. (Brake pedal is depressed)
• Engine coolant temperature is less than 60°C (140°F).
• Throttle opening is as much as 0%.
• TCM detects the following DTCs.

P0705/P0707/P0712/P0713/P0717/P0722/P0785/P0962/P0963/P0973/P0974/P0976/P0977/P1701/
P1702/P1703/P2769/P2770

Troubleshooting

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step Action Yes No
1 Was “A/T System Check” performed? Go to Step 2. Go to “A/T System 

Check”.
2 Check DTC.

Is DTC P0705, P0707, P0712, P0713, P0717, 
P0722, P0785, P0962, P0963, P0973, P0974, 
P0976, P0977, P1701, P1702, P1703, P2769 
and/or P2770 detected?

Perform DTC flow table to 
repair and retry.

Go to Step 3.

3 Perform running test under the following condi-
tions and measure voltage between terminal 
“C39-5” of TCM connector and ground.

• O/D OFF switch is turned OFF. (“O/D OFF”
lamp does not light)

• Engine coolant temperature is in normal
operating temperature.

• Select lever is in “D” range.
• Brake pedal is released.
• Drive vehicle with 4th gear and TCC ON

condition referring to “Automatic gear shift
diagram” in this section.

Is terminal voltage about 9 – 14 V?

Faulty TCC solenoid 
valve, circuit or transaxle.

“WHT/BLU” circuit 
shorted to ground.
If wire is OK, go to step 4

4 Brake light switch signal inspection.
With ignition switch ON, check voltage 
between terminal “G91-9” of ECM connector 
and ground.
Brake pedal is released: 0 – 1 V
Brake pedal is depressed: 8 – 14 V
Is result as specified?

Substitute a known-good 
TCM and recheck.

Mis-adjusted brake light 
switch, faulty brake light 
switch or its circuit. 
If OK, substitute a known-
good TCM and recheck.



AUTOMATIC TRANSAXLE 7B-45
Diagnostic Flow Table A-3: “O/D OFF” Lamp Circuit Check (“O/D OFF” Lamp 
Lights Steadily)
Wiring Diagram

Circuit Description
“O/D OFF” lamp operation of ON/OFF is controlled by transmission control module (TCM) and combination
meter.
When ignition switch is turned ON with O/D OFF switch OFF and malfunction is not detected, TCM turn “O/D
OFF” lamp ON only for 2 seconds to check bulb and terns it OFF.

Troubleshooting

1. TCM 4. O/D off switch

2. “O/D OFF” lamp [A]: Terminal arrangement of TCM connector (viewed from harness side)

3. To ignition switch

4

BLU/RED

12V

C38-11
C38-9

RED/BLK

1

C39

11 9

C38

[A]

2

3

Step Action Yes No
1 Check O/D off switch status.

Press O/D off switch button.
Does “O/D OFF” lamp light steadily?

Go to Step 2. System is OK.

2 Check “O/D OFF” lamp circuit for short.
1) Turn ignition switch OFF and disconnect 

TCM connectors.
2) Turn ignition switch ON.
Does “O/D OFF” lamp light steadily yet?

“RED/BLK” circuit shorted 
to ground.

Go to Step 3.

3 Check O/D off switch circuit.
1) Turn ignition switch OFF.
2) Check continuity between terminal “C38-9” 

of disconnected harness side connector 
and ground.

Is continuity indicated?

Go to step 4. Substitute a known-good 
TCM and recheck.
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Fig. for Step 2 and Step 4

4 Check O/D off switch for operation.
1) Disconnect O/D off switch coupler.
2) Check continuity between terminals under 

each condition below.
(See Fig.)
O/D off switch under being released: No conti-
nuity
O/D off switch under being pressed: Continuity
Is check result satisfactory?

“BLU/RED” circuit shorted 
to ground.

Replace O/D off switch.
Step Action Yes No

1. O/D off switch coupler

2. O/D off switch button
2

1
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Diagnostic Flow Table A-4: “O/D OFF” Lamp Circuit Check (“O/D OFF” Lamp 
Does Not Light Anytime)
Wiring Diagram

Circuit Description
“O/D OFF” lamp operation of ON/OFF is controlled by transmission control module (TCM) and combination
meter.
When ignition switch is turned ON with O/D OFF switch OFF and malfunction is not detected, TCM turn “O/D
OFF” lamp ON only for 2 seconds to check bulb and turn it OFF.

Troubleshooting

1. TCM 4. O/D off switch

2. “O/D OFF” lamp [A]: Terminal arrangement of TCM connector (viewed from harness side)

3. To ignition switch

4

BLU/RED

12V

C38-11
C38-9

RED/BLK

1

C39

11 9

C38

[A]

2

3

Step Action Yes No
1 Check “O/D OFF” lamp circuit.

1) Turn ignition switch OFF and disconnect 
TCM connectors.

2) Using service wire, connect terminal “C38-
11” of disconnected harness side TCM con-
nector and ground.

3) Turn ignition switch ON.
Does “O/D OFF” lamp light?

Poor terminal “C38-11” 
connection.
If OK, substitute a known-
good TCM and recheck.

“RED/BLK” circuit open or 
bulb burned out.
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Diagnostic Flow Table A-5: TCM Power and Ground Circuit Check
Wiring Diagram

Troubleshooting

1. TCM 3. Ignition switch

2. A/T relay [A]: Terminal arrangement of TCM connector (viewed from harness side)

BLK

BLK

BLK

C39-1

C39-23

C39-6 YEL/BLK YEL/GRN

BLK/WHT

+BB

C39-24 WHT/RED
1

2 3

6

24 23

1

C39 C38

[A]

Step Action Yes No
1 Check TCM Back-up Power Circuit

1) Disconnect TCM connector with ignition 
switch OFF.

2) Check for proper connection to TCM at 
“C39-24” terminal.

3) If OK, check voltage at terminal “C39-24” of 
disconnected TCM connector.

Is it 10 – 14 V?

Go to Step 2. “WHT/RED” circuit open 
or shorted to ground.

2 Check TCM Power Circuit.
1) Disconnect TCM connector with ignition 

switch OFF.
2) Check for proper connection to TCM at 

“C39-6” terminal.
3) If OK, turn ignition switch ON and check 

voltage at terminal “C39-6” of disconnected 
TCM connector.

Is it 10 – 14 V?

Go to Step 4. Go to Step 3.

3 Check A/T Relay Operation.
Check A/T relay operation referring to “A/T 
Relay” in this section.
Is check result satisfactory?

“YEL/BLK”, “YEL/GRN”.
“BLK/WHT” or “BLK” cir-
cuit for power supply 
open.

Replace A/T relay.
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4 Check TCM Ground Circuit.
1) Turn ignition switch OFF.
2) With TCM connectors disconnected, check 

for proper connection to TCM at “C39-1”/
“C39-23” terminal.

3) If OK, check resistance between “C39-1”/
“C39-23” terminal of disconnected TCM 
connector and body ground.

Is continuity indicated?

TCM power and ground 
circuits are in good condi-
tion.

“BLK” circuit for TCM 
ground open.

Step Action Yes No
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DTC P0705 Transmission Range Sensor Circuit Malfunction
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM memory by using scan tool.
3) Start engine and shift select lever to “D” range.
4) Keep engine running at idle speed for 25 seconds or more.
5) Stop vehicle and check DTC.

1. TCM 3. Backup lamp

2. Transmission range sensor [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
• Multiple signals are inputted simultaneously for 12 sec-

onds.
• Select cable maladjusted.
• Transmission range sensor (switch) malad-

justed.
• Transmission range sensor (switch) or its circuit 

malfunction.
• TCM

2 P

R

N

D

2

L

3

1

ORN

RED

GRN

GRN/ORN

GRN/YEL

IG11

RED/BLK

BLU/WHT

C38-20

C38-1

C38-8

C38-7

C38-19

C38-18

C39

20 19

8 7

18

1

C38

[A]
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Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow Table” 

performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Do you have SUZUKI scan tool? Go to Step 3. Go to Step 4.
3 Check Transmission range sensor(switch) circuit 

for operation.
Check by using SUZUKI scan tool:
1) Connect SUZUKI scan tool to DLC with ignition 

switch OFF.
2) Turn ignition switch ON and check transmis-

sion range signal (P, R, N, D, 2 or L) on display 
when shifting select lever to each range.

Is applicable range indicated?
Are check results satisfactory?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 5.

4 Check Transmission range sensor(switch) circuit 
for operation.
Check by not using SUZUKI scan tool:
1) Turn ignition switch ON.
2) Check voltage at terminals “C38-1”, “C38-7”, 

“C38-8”, “C38-18”, “C38-19” and “C38-20” 
respectively with select lever shifted to each 
range.

Taking terminal G99-21 as an example, is battery 
voltage indicated only when select lever is shifted 
to “2” range and 0 V for other ranges as shown in 
table below?
Check voltage at other terminals likewise, referring 
to Select Cable.
Are check results satisfactory?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 5.

5 Check transmission range sensor for installation 
position.
1) Shift select lever to “N” range.
2) Check that “N” reference line on sensor and 

needle direction shaped on lock washer are 
aligned.

Are they aligned?

Go to Step 7. Adjust.

6 Check select cable for adjustment referring to 
“Select Cable” in this section.
Is it adjusted correctly?

Go to Step 6. Adjust.
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Table for Step 4

7 Check Transmission range sensor(switch) refer-
ring to “Transmission Range Sensor (Shift Switch)” 
in this section.
Are check results satisfactory?

“RED/BLK”, “ORN”, 
“RED”, “GRN/ORN”, 
“GRN”, “GRN/YEL” or 
“BLU/WHT” circuit 
shorted to power circuit or 
shorted each other.
If wires and connections 
are OK, substitute a 
know-good TCM and 
recheck.

Replace Transmission 
range sensor.

Step Action Yes No

Terminal
C38-20 C38-1 C38-8 C38-7 C38-19 C38-18

Select lever 
position

P 8 – 14 V 0 V 0 V 0 V 0 V 0 V
R 0 V 8 – 14 V 0 V 0 V 0 V 0 V
N 0 V 0 V 8 – 14 V 0 V 0 V 0 V
D 0 V 0 V 0 V 8 – 14 V 0 V 0 V
2 0 V 0 V 0 V 0 V 8 – 14 V 0 V
L 0 V 0 V 0 V 0 V 0 V 8 – 14 V
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DTC P0707 Transmission Range Sensor Circuit Low
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM memory by using scan tool.
3) Start engine and shift select lever.
4) Shift select lever to “D” range.
5) Start vehicle and increase vehicle speed to 40 km/h (25 mile/h) or more for 1 minutes.
6) Stop vehicle and turn ignition switch OFF.
7) Repeat Step 3) to 5) one time.
8) Stop vehicle and check DTC.

1. TCM 3. Backup lamp

2. Transmission range sensor [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
• Transmission range switch signal (P, R, N, D, 2, or L) is 

not inputted for more than 32 seconds when vehicle 
speed is faster than 30 km/h (19 mile/h) and engine 
speed is faster than 1500 rpm.

• Select cable maladjusted.
• Transmission range sensor (switch) malad-

justed.
• Transmission range sensor (switch) or its circuit 

malfunction.
• TCM

2 P

R

N

D

2

L

3

1

ORN

RED

GRN

GRN/ORN

GRN/YEL

IG11

RED/BLK

BLU/WHT

C38-20

C38-1

C38-8

C38-7

C38-19

C38-18

C39

20 19

8 7

18

1

C38

[A]

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Do you have SUZUKI scan tool? Go to Step 3. Go to Step 4.
3 Check Transmission range sensor(switch) cir-

cuit for operation.
Check by using SUZUKI scan tool:
1) Connect SUZUKI scan tool to DLC with igni-

tion switch OFF.
2) Turn ignition switch ON and check transmis-

sion range signal (P, R, N, D, 2 or L) on dis-
play when shifting select lever to each 
range.

Is applicable range indicated?
Are check results satisfactory?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 5.

4 Check Transmission range sensor(switch) cir-
cuit for operation.
Check by not using SUZUKI scan tool:
1) Turn ignition switch ON.
2) Check voltage at terminals G99-1, G99-2, 

G99-8, G99-9, G99-20 and G99-21 respec-
tively with select lever shifted to each range.

Taking terminal G99-21 as an example, is bat-
tery voltage indicated only when select lever is 
shifted to “2” range and 0 V for other ranges as 
shown in table below?
Check voltage at other terminals likewise, refer-
ring to Fig.
Are check results satisfactory?

Intermittent trouble.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.

Go to Step 5.

5 Check transmission range sensor for installa-
tion position.
1) Shift select lever to “N” range.
2) Check that “N” reference line on sensor and 

needle direction shaped on lock washer are 
aligned.

Are they aligned?

Go to Step 7. Adjust.

6 Check select cable for adjustment referring to 
“Select Cable” in this section.
Is it adjusted correctly?

Go to Step 6. Adjust.

7 Check Transmission range sensor(switch) 
referring to “Transmission Range Sensor (Shift 
Switch)” in this section.
Are check results satisfactory?

“RED/BLK”, “ORN”, 
“RED”, “GRN/ORN”, 
“GRN”, “GRN/YEL” or 
“BLU/WHT” circuit open 
or short to ground.
If wires and connections 
are OK, substitute a 
know-good TCM and 
recheck.

Replace Transmission 
range sensor.
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Table for Step 4

Terminal
C38-20 C38-1 C38-8 C38-7 C38-19 C38-18

Select lever 
position

P 8 – 14 V 0 V 0 V 0 V 0 V 0 V
R 0 V 8 – 14 V 0 V 0 V 0 V 0 V
N 0 V 0 V 8 – 14 V 0 V 0 V 0 V
D 0 V 0 V 0 V 8 – 14 V 0 V 0 V
2 0 V 0 V 0 V 0 V 8 – 14 V 0 V
L 0 V 0 V 0 V 0 V 0 V 8 – 14 V
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DTC P0712 Transmission Fluid Temperature Sensor Circuit Low
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF if available.
2) Clear DTC in TCM memory and start engine.
3) Keep engine running at idle speed for 10 minutes or more.
4) Stop vehicle and check DTC.

1. TCM 3. A/T

2. Transmission fluid temperature sensor [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
Transmission temperature sensor terminal voltage is less 
than 0.05 V for 5 minutes or more after turning ignition 
switch ON.

• Transmission fluid temperature sensor or its cir-
cuit malfunction.

• TCM

5V

C39-11

C39-12

BLU/RED

GRY/RED

2
3

12 11

C39 C38

[A]

1

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check Transmission Fluid Temperature Circuit 
for Ground Short.
Check continuity between terminal C39-11 of 
disconnected harness side TCM connector and 
ground.
Is continuity indicated?

“BLU/RED” circuit shorted 
to ground.

Go to Step 3.

3 Check Transmission Fluid Temperature Circuit 
for IG Short.
1) Cool down A/T fluid temperature under 

ambient temperature.
2) Connect TCM connectors to TCM with igni-

tion switch OFF.
3) Turn ignition switch ON.
4) Measure voltage between terminal C44-5 of 

TCM connector and ground.
Is it 4.6 V or more?

“BLU/RED” circuit shorted 
to power circuit.
If circuit is OK, go to Step 
4.

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

4 Inspect Transmission Fluid Temperature Sen-
sor.
Inspect transmission temperature sensor refer-
ring to “Transmission Fluid Temperature Sen-
sor” in this section.
Is result satisfactory?

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

Replace transmission 
fluid temperature sensor.
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DTC P0713 Transmission Fluid Temperature Sensor Circuit High
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF if available.
2) Clear DTC in TCM memory and start engine.
3) Start vehicle and increase vehicle speed to about 40 km/h (25 mile/h) for 20 minutes or more.
4) Stop vehicle and check DTC.

1. TCM 3. A/T [A]: Terminal arrangement of TCM connector (viewed from harness side)

2. Transmission fluid temperature sensor 4. Valve body connector

DTC DETECTING CONDITION TROUBLE AREA
• Transmission temperature sensor terminal voltage is 

more than 4.6 V and shift range is in “R”, “D”, “2” or “L” 
for 15 minutes after starting engine.

• Transmission fluid temperature sensor or its cir-
cuit malfunction.

• TCM

5V

C39-11

C39-12

BLU/RED

GRY/RED

2
3

12 11

C39 C38

[A]

1

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check Transmission Fluid Temperature Circuit 
for Open.
1) Turn ignition switch OFF.
2) Disconnect TCM connectors from TCM.
3) Check for proper connection to transmis-

sion fluid temperature sensor at terminals 
C39-11 and C39-12.

4) If OK, check continuity between terminals 
C39-11 and C39-12 of disconnected har-
ness side TCM connector.

Is continuity indicated?

Go to Step 3. “BLU/RED” or “GRN/
RED” circuit open.

3 Check Transmission Fluid Temperature Circuit 
for IG Short.
1) Cool down A/T fluid temperature under 

ambient temperature.
2) Connect TCM connectors to TCM with igni-

tion switch OFF.
3) Turn ignition switch ON.
4) Measure voltage between terminal C39-11 

of TCM connector and ground.
Is it 4.6 V or more?

“BLU/RED” circuit shorted 
to power circuit.
If circuit is OK, go to Step 
4.

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

4 Inspect Transmission Fluid Temperature Sen-
sor.
Inspect transmission temperature sensor refer-
ring to “Transmission Fluid Temperature Sen-
sor
Is result satisfactory?

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

Replace transmission 
fluid temperature sensor.
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DTC P0717 Input/Turbine Speed Sensor Circuit Malfunction
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF if available.
2) Clear DTC in TCM memory and start engine.
3) Shift selector lever to “D” range and drive vehicle at 50 km/h (31 mile/h) or more with 3rd gear at least for 5

minutes.
4) Stop vehicle and check DTC.

1. TCM 2. Input shaft speed sensor [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
No input shaft speed sensor signal is detected although 
output shaft speed sensor signals are detected.

• Input shaft speed sensor or its circuit malfunc-
tion.

• Improper input shaft speed sensor installation.
• Damaged direct clutch drum.
• Foreign material attachment to sensor or drum.
• TCM

C38-6

2.5V

WHT

BLK C38-16

12

C39

16

6

C38

[A]

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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Troubleshooting

Fig. for Step 4

Step Action Yes No
1 Was “A/T System Check” performed? Go to Step 2. Go to “Automatic Tran-

saxle Basic Check” in this 
section.

2 Check Input Shaft Speed Sensor Circuit.
1) Disconnect TCM connectors with ignition 

switch OFF.
2) Check for proper connection to input shaft 

speed sensor at C38-6 and C38-16 termi-
nals.

3) If OK, check resistance of sensor circuit. 
Resistance between terminals C38-6 and 
C38-16 of disconnected harness side TCM 
connector: 560 – 680 Ω at 20°C (68°F) 
Continuity between terminal C38-6/C38-16 
of disconnected harness side TCM connec-
tor and ground: No continuity

Are check result satisfactory?

Go to Step 4. Go to Step 3.

3 Inspect Input Shaft Speed Sensor.
Inspect input shaft speed sensor referring to 
“Input Shaft Speed Sensor”.
Is result satisfactory?

“WHT” or “BLK” circuit 
open or short.

Replace input shaft speed 
sensor.

4 Check visually input shaft speed sensor and 
direct clutch drum for the followings. See Fig. 

• No damage
• No foreign material attached
• Correct installation

Are they in good condition?

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

Clean, repair or replace.
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DTC P0722 Output Speed Sensor (VSS) Circuit No Signal
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF if available.
2) Clear DTC in TCM memory and start engine.
3) Shift selector lever to “D” range and drive vehicle at 50 km/h (31 mile/h) or more vehicle speed at least for 3

minutes.
4) Stop vehicle check DTC.

1. TCM 2. Output shaft speed sensor (VSS) 3. To ECM [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
No output shaft speed sensor signal is detected although 
input shaft speed sensor signals are detected while vehi-
cle is running at 5 km/h (3 mile/h) or more vehicle speed 
with “D”, “2” or “L” range.

• Output shaft speed sensor or its circuit malfunc-
tion.

• Damaged sensor gear (driven gear).
• Damaged output shaft speed sensor (VSS) 

drive gear.
• TCM

IG1
12V

YEL C38-25

2

C39

25

C38

[A]

1

BLK/RED

BLK/ORN

3

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” in this section performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check Output Shaft Speed Sensor (VSS) 
Power Circuit.
1) Turn ignition switch OFF.
2) Disconnect output shaft speed sensor con-

nector.
3) Turn ignition switch ON.
4) Measure voltage between “BLK/RED” wire 

terminal of disconnected output shaft 
speed sensor harness side connector and 
ground.

Is it 10 – 14 V?

Go to Step 3. “BLK/RED” wire open or 
shorted to ground.

3 Check Output Shaft Speed Sensor (VSS) 
Ground Circuit.
1) Turn ignition switch OFF.
2) Check continuity between “BLK/ORN” wire 

terminal of disconnected output shaft 
speed sensor harness side connector and 
ground.

Is continuity indicated?

Go to Step 4. “BLK” wire open.

4 Check Output Shaft Speed Sensor (VSS) Sig-
nal Circuit for short.
1) Disconnect TCM connectors.
2) Check continuity between “YEL” wire termi-

nal of disconnected output shaft speed 
sensor harness side connector and ground.

Is continuity indicated?

“YEL” wire shorted to 
ground.

Go to Step 5.

5 Check Output Shaft Speed Sensor (VSS) Sig-
nal Circuit for open.
1) Check continuity between “YEL” wire termi-

nal of disconnected output shaft speed 
sensor harness side connector and termi-
nal C38-25 of disconnected harness side 
TCM connector.

Is continuity indicated?

Go to Step 6. “YEL” wire open.

6 Inspect Output Shaft Speed Sensor (VSS).
Inspect output shaft speed sensor referring to 
“Output Shaft Speed Sensor (VSS)” in this sec-
tion.
Is check result satisfactory?

Go to Step 7. Replace output shaft 
speed sensor.
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7 Check Output Shaft Speed Sensor (VSS) 
Gears Visually.
Check output shaft speed sensor gears for the 
followings.

• No damage in drive gear on differential
case

• No damage in driven gear in output shaft
speed sensor

Is result satisfactory?

Intermittent trouble or 
Faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

Replace drive gear and/or 
driven gear of output shaft 
speed sensor.

Step Action Yes No
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DTC P0741/P0742 TCC Circuit Performance or Stuck OFF/TCC Circuit Stuck 
ON
DTC Detecting Condition and Trouble Area
[DTC P0741]

[DTC P0742]

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine and warm it up to normal operating temperature.
4) Shift select lever to “N” and “D” range for each 10 seconds.
5) Drive vehicle with 4th in “D” range and lock-up ON for 20 seconds or longer referring to “Automatic gear shift

diagram” in this section.
6) Turn O/D OFF switch ON keeping on driving in “D” range. (Confirm “O/D OFF” lamp lights.)
7) Drive vehicle with 2nd or 3rd gear in “D” range, 15 – 20% throttle opening and at vehicle speed of 25 – 40

km/h (16 – 25 mile/h).
8) Stop vehicle and turn ignition switch OFF.
9) Repeat Step 3) to 7) one time.

10) Stop vehicle and check DTC.

DTC Troubleshooting

DTC DETECTING CONDITION TROUBLE AREA
When driving vehicle with 3rd or 4th gear in “D” range, dif-
ference in revolution between engine and A/T input (input 
shaft speed) is lager than specification although TCM 
commanded TCC solenoid to turn ON.

• Mechanical malfunction of TCC solenoid valve.
• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Torque converter clutch malfunction.

DTC DETECTING CONDITION TROUBLE AREA
When driving vehicle with 2nd, 3rd or 4th gear in “D” 
range, difference in revolution between engine and A/T 
input (input shaft speed) is smaller than specification 
although TCM commanded TCC solenoid to turn OFF.

• Mechanical malfunction of TCC solenoid valve.
• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Torque converter clutch malfunction.

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check TCC solenoid valve for operation refer-
ring to “Solenoid Valves (Shift Solenoid Valves, 
TCC Solenoid Valve and Timing Solenoid 
Valve)” in this section.
Are they in good condition?

Clean fluid passage or 
replace valve body 
assembly.

Replace TCC solenoid 
valve.
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DTC P0751/P0752/P0756/P0757 Shift Solenoid-A (No.1) Performance or Stuck 
OFF/Shift Solenoid-A (No.1) Stuck ON/Shift Solenoid-B (No.2) Performance or 
Stuck OFF/Shift Solenoid-B (No.2) Stuck ON
DTC Detecting Condition and Trouble Area
[DTC P0751]

[DTC P0752]

[DTC P0756]

[DTC P0757]

DTC Confirmation Procedure

DTC DETECTING CONDITION TROUBLE AREA
3rd gear ratio is detected although TCM command is for 
2nd gear while vehicle running at 15 km/h (10 mile/h) or 
more in “D” range after engine being warmed up.

• Mechanical malfunction of shift solenoid valve-A 
(No.1).

• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Mechanical malfunction of automatic transaxle 

(clutch, brake or gear etc.).

DTC DETECTING CONDITION TROUBLE AREA
2nd gear ratio is detected although TCM command is for 
3rd gear while vehicle running at 15 km/h (10 mile/h) or 
more in “D” range after engine being warmed up.

• Mechanical malfunction of shift solenoid valve-A 
(No.1).

• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Mechanical malfunction of automatic transaxle 

(clutch, brake or gear etc.).

DTC DETECTING CONDITION TROUBLE AREA
3rd gear ratio is detected although TCM command is for 
4th gear while vehicle running at 15 km/h (10 mile/h) or 
more in “D” range after engine being warmed up.

• Mechanical malfunction of shift solenoid valve-B 
(No.2).

• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Mechanical malfunction of automatic transaxle 

(clutch, brake or gear etc.).

DTC DETECTING CONDITION TROUBLE AREA
4th gear ratio is detected although TCM command is for 
3rd gear while vehicle running at 15 km/h (10 mile/h) or 
more in “D” range after engine being warmed up.

• Mechanical malfunction of shift solenoid valve-B 
(No.2).

• Malfunction of valve body assembly.
• Fluid passage clogged or leaking.
• Mechanical malfunction of automatic transaxle 

(clutch, brake or gear etc.).

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine and warm it up to normal operating temperature.
4) Shift select lever to “N” and “D” range for each 10 seconds.
5) Start vehicle and increase vehicle speed to 65 km/h (40 mile/h) with throttle position 10% or more.
6) Stop vehicle and turn ignition switch OFF.
7) Repeat Step 3) to 5) one time.
8) Stop vehicle and check DTC.

DTC Troubleshooting

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check shift solenoid valve-A (No.1) or -B (No.2) 
for operation referring to “Solenoid Valves (Shift 
Solenoid Valves, TCC Solenoid Valve and Tim-
ing Solenoid Valve)” in this section.
Are they in good condition?

Clean fluid passage or 
replace valve body 
assembly.

Replace shift solenoid 
valve-A or -B.
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DTC P0785 Timing Solenoid
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine and shift selector lever to “N” range.
4) Repeat shifting selector lever from “N” range to “D” range and vice versa for 3 times.
5) Check DTC.

1. TCM 3. A/T

2. Timing solenoid valve [A]: Terminal arrangement of TCM connector (viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
• Voltage of timing solenoid valve TCM terminal is low 

although TCM is commanding timing solenoid valve to 
turn ON.

or
• Voltage of timing solenoid valve TCM terminal is high 

although TCM is commanding timing solenoid valve to 
turn OFF.

• Timing solenoid valve circuit shorted to ground.
• Timing solenoid valve circuit open or shorted to 

power circuit.
• Timing solenoid valve malfunction.
• TCM

12V

C39-14 WHT/GRN

31

2

14

C39 C38

[A]
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Troubleshooting

Fig. for Step 4

Step Action Yes No
1 Was “A/T System Check” performed? Go to Step 2. Go to “Automatic Tran-

saxle Basic Check” in this 
section.

2 Check Timing Solenoid Valve Circuit for IG 
Short or Open.
1) Turn ignition switch ON and measure volt-
age between terminal “C39-14” of harness side 
TCM connector and ground.
2) Is it 0 – 1 V?

Go to Step 3. “WHT/GRN” circuit 
shorted to power circuit or 
open.

3 Check Timing Solenoid Valve Resistance
1) Turn ignition switch OFF.
2) Disconnect valve body harness connector 

on transaxle.
3) Check for proper connection to solenoid 

valve at “WHT/RED” circuit.
4) Check resistance of solenoid valve. See 

Fig.
Resistance between terminal of transaxle 
side valve body harness connector and 
transaxle:
11 – 15 Ω (at 20°C (68°F))

Is check result satisfactory?

Go to Step 4. Replace timing solenoid 
valve or lead wire.

4 Check Timing Solenoid Valve Circuit for 
Ground Short.
1) Connect valve body harness connector.
2) Disconnect TCM connectors.
3) Measure resistance between terminal 

“C39-14” of disconnected harness side 
TCM connector and ground.

Is it 11 – 15 Ω (at 20°C (68°F))

Intermittent trouble or 
faulty TCM.
Check for intermittent 
referring to “Intermittent 
and Poor Connection” in 
Section 0A.
If OK, substitute a known-
good TCM and recheck.

“WHT/RED” circuit 
shorted to ground.

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground (Transaxle)

1

678910

5 4 3 2

1

2

3
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DTC P0962 Pressure Control Solenoid Control Circuit Low
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine.
4) Keep engine running at idle speed for 30 seconds or more.
5) Stop vehicle and check DTC.

DTC Troubleshooting

1. TCM 3. A/T

2. Pressure control solenoid valve [A]: Terminal arrangement of TCM connector (Viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
Pressure control solenoid valve output voltage is too low 
comparing with TCM command value.

• Pressure control solenoid valve circuit open or 
shorted to ground.

• Malfunction of pressure control solenoid valve
• TCM

12V

C39-4

C39-2

BRN/YEL

LT GRN

3

1

2

4 2

C39 C38

[A]

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow Table” 

performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.
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Fig. for Step 2.

2 Check pressure control solenoid valve resistance
1) Turn ignition switch OFF
2) Disconnect valve body harness connector on 

automatic transmission.
3) Check for proper connection to solenoid at 

“BRN/YEL” and “LT GRN” circuit.
4) Check resistance of pressure control solenoid. 

See Fig.
Resistance between pressure control solenoid 
valve terminals of transmission side valve body 
harness connector:
5.0 – 5.6 Ω (at 20°C (68°F))
Resistance between pressure control solenoid 
valve terminals of transmission side valve body 
harness connector and transmission body: 
Infinity

Is check results satisfactory?

Go to Step 3. Replace pressure control 
solenoid valve or valve 
body harness.

3 Check pressure control solenoid valve circuit for 
ground short
1) Connect valve body harness connector.
2) Disconnect TCM connectors.
3) Check for proper connection to TCM at termi-

nals “C39-2” and “C39-4”.
If connection is OK, check continuity between ter-
minal “C39-4” of disconnected harness side TCM 
connector and ground.
Is continuity indicated?

“BRN/YEL” or “LT 
GRN/RED” circuit 
shorted to ground.

Go to Step 4.

4 Check pressure control solenoid valve circuit for 
open
1) Check resistance between terminals “C39-2” 

and “C39-4” of disconnected harness side 
TCM connector.

Is it infinity?

“BRN/YEL” or “LT 
GRN” circuit open.

Intermittent trouble or 
faulty TCM. Check for 
intermittent referring to 
“Intermittent and Poor 
Connection” in Section 
0A. If OK, substitute a 
known-good TCM and 
recheck

Step Action Yes No

1. Valve body harness connector on harness 2. Valve body harness connector on transaxle 3. Ground (transaxle)

1

678910

5 4 3 2

1

2

3
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DTC P0963 Pressure Control Solenoid Control Circuit High
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine.
4) Keep engine running at idle speed for 10 seconds or more.
5) Check DTC.

DTC Troubleshooting

1. TCM 3. A/T

2. Pressure control solenoid valve [A]: Terminal arrangement of TCM connector (Viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
Pressure control solenoid valve output voltage is too high 
comparing with TCM command value.

• Pressure control solenoid valve circuit shorted 
to power circuit.

• Pressure control solenoid valve malfunction
• TCM

12V

C39-4

C39-2

BRN/YEL

LT GRN

3

1

2

4 2

C39 C38

[A]

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow Table” 

performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check pressure control solenoid circuit for IG short
1) Connect valve body harness connector.
2) Disconnect TCM connectors.
3) Check for proper connection to TCM at termi-

nal “C39-2” and “C39-4”.
4) If connection is OK, turn ignition switch ON and 

measure voltage between terminal “C39-4” of 
disconnected harness side TCM connector and 
ground.

Is it 0 – 2 V?

Go to Step 3. “BRN/YEL” or “LT GRN” 
circuit shorted to power 
circuit.
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Fig. for Step 3.

3 Check pressure control solenoid valve resistance
1) Turn ignition switch OFF
2) Disconnect valve body harness connector on 

automatic transmission.
3) Check for proper connection to solenoid at 

“BRN/YEL” and “LT GRN” circuit.
4) Check resistance of pressure control solenoid. 

See Fig.
Resistance between pressure control solenoid 
valve terminals of transmission side valve body 
harness connector:
5.0 – 5.6 Ω (at 20°C (68°F))
Resistance between pressure control solenoid 
valve terminals of transmission side valve body 
harness connector and transmission body:
Infinity

Is check results satisfactory?

Intermittent trouble or 
faulty TCM. Check for 
intermittent referring to 
“Intermittent and Poor 
Connection” in Sec-
tion 0A. If OK, substi-
tute a known-good 
TCM and recheck.

Replace pressure control 
solenoid valve or valve 
body harness.

Step Action Yes No

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground (transaxle)

1

678910

5 4 3 2

1

2

3
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DTC P0974/P0977 Shift Solenoid-A (No.1) Control Circuit High/Shift Solenoid-
B (No.2) Control Circuit High
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine shift select lever to “D” range.
4) Start vehicle and increase vehicle speed until gear position reaches 3rd or 4th gear.
5) Decrease vehicle speed and stop vehicle.
6) Check DTC.

DTC Troubleshooting

1. TCM 3. Shift solenoid valve-B (No.2) [A]: Terminal arrangement of TCM connector (Viewed from harness side)

2. Shift solenoid valve-A (No.1) 4. A/T

DTC DETECTING CONDITION TROUBLE AREA
Voltage of shift solenoid valve TCM terminal is high 
although TCM is commanding shift solenoid to turn OFF

• Shift solenoid valve circuit open or shorted to 
power circuit.

• Malfunction of shift solenoid valve
• TCM

12V

12V BRNC39-16

C39-15 BLK/YEL

4
1

2

3

16 15

C39 C38

[A]

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow Table” 

performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.
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Fig. for Step 3.

2 Check shift solenoid valve circuit for IG short
1) Connect valve body harness connector.
2) Disconnect TCM connectors.
3) Check for proper connection to TCM at termi-

nal “C39-16” (for shift solenoid valve-A (No.1)) 
or “C39-15” (for shift solenoid valve-B (No.2)).

4) If connection is OK, turn ignition switch ON and 
measure voltage between terminal “C39-16” 
(for shift solenoid valve-A (No.1)) or “C39-15” 
(for shift solenoid valve-B (No.2)) of discon-
nected harness side TCM connector and 
ground.

Is it 0 – 2 V?

Go to Step 3. DTC P0974: “BRN” cir-
cuit shorted to power cir-
cuit. 
DTC P0977: “BLK/YEL” 
circuit shorted to power 
circuit.

3 Check shift solenoid valve resistance
1) Turn ignition switch OFF.
2) Disconnect valve body harness connector on 

automatic transmission.
3) Check for proper connection to solenoid at 

“BRN” (for shift solenoid valve-A (No.1)) or 
“BLK/YEL” (for shift solenoid valve-B (No.2)) 
circuit.
Check resistance of solenoid valve. See Fig.
Resistance between shift solenoid valve-A 
(No.1) terminal and transaxle: 11 – 15 Ω at 
20°C? (68°F)
Resistance between shift solenoid valve-B 
(No.2) terminal and transaxle: 11 – 15 Ω at 
20°C? (68°F)

Is check results satisfactory?

Intermittent trouble or 
faulty TCM. Check for 
intermittent referring to 
“Intermittent and Poor 
Connection” in Sec-
tion 0A. If OK, substi-
tute a known-good 
TCM and recheck.

Replace applicable shift 
solenoid valve or valve 
body harness.

Step Action Yes No

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Shift solenoid valve-A (No.1) terminal

4. Shift solenoid valve-B (No.2) terminal

5. Ground (transaxle)

1

678910

5 4 3 2

1

2

5

3

4



7B-76 AUTOMATIC TRANSAXLE
DTC P1701 CAN Communication Error
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTC in TCM memory.
3) Start engine and warm it up to normal operating temperature.
4) Check DTC.

DTC Troubleshooting

1. ECM [A]: Terminal arrangement of TCM connector (Viewed from harness side)

2. TCM [B]: Terminal arrangement of ECM connector (Viewed from harness side)

DTC DETECTING CONDITION TROUBLE AREA
Transmission or reception error of communication data is 
detected by TCM for specified time continuously.

• “RED” or “WHT” wire circuit open or short
• TCM
• ECM

G91-7
G91-8

WHT
RED

C64 C63 G91

78

C39-7
C39-17

7
17

C39 C38

[A]

[B]

2 1

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow Table” 

performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.
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2 Check CAN communication circuit for open.
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM and TCM.
3) Check for proper connection to “G91-7” termi-

nal of ECM connector and “C39-7” terminal of 
TCM connector.

If OK, measure resistance between “G91-7” termi-
nal of ECM connector and “C39-7” terminal of 
TCM connector.
Is resistance 1 Ω or less?

Go to Step 3. “RED” wire circuit open or 
high resistance.

3 Check CAN communication circuit for power short.
1) Turn ignition switch to ON position.
2) Measure voltage between “C39-7” terminal of 

TCM connector and vehicle body ground.
Is voltage 0 – 1 V?

Go to Step 4. “RED” wire circuit shorted 
to power circuit.

4 Check CAN communication circuit for ground 
short.
1) Turn ignition switch to OFF position.
2) Measure resistance between “G91-7” terminal 

of ECM connector and vehicle body ground.
Is it infinite?

Go to Step 5. “RED” wire circuit shorted 
to ground.

5 Check CAN communication circuit for open.
1) Turn ignition switch to OFF position.
2) Disconnect connectors from ECM and TCM.
3) Check for proper connection to “G91-8” termi-

nal of ECM connector and “C39-17” terminal of 
TCM connector.

4) If OK, measure resistance between “G91-8” 
terminal of ECM connector and “C39-17” termi-
nal of TCM connector

Is resistance 1 Ω or less?

Go to Step 6. “WHT” wire circuit open or 
high resistance.

6 Check CAN communication circuit for power short.
1) Turn ignition switch to ON position.
2) Measure voltage between “C39-17” terminal of 

TCM connector and vehicle body ground.
Is voltage 0 – 1 V?

Go to Step 7. “WHT” wire circuit shorted 
to power circuit.

7 Check CAN communication circuit for ground 
short.
1) Turn ignition switch to OFF position.
2) Measure resistance between “C39-17” terminal 

of ECM connector and vehicle body ground.
Is it infinite?

Substitute a known-
good TCM and 
recheck.
If OK, substitute a 
known-good ECM and 
recheck.

“WHT” wire circuit shorted 
to ground.

Step Action Yes No
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DTC P1702 Internal Control Module Memory Check Sum Error
DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure
1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTC in TCM memory.
3) After 10 seconds passed from turning ignition switch ON, check DTC.

Troubleshooting

DTC P1703 CAN Invalid Data-TCM
DTC Detecting Condition and Trouble Area
When abnormality either on the gear shift control signal from ECM is detected by TCM, TCM sets DTC P1703.

DTC Troubleshooting

DTC DETECTING CONDITION TROUBLE AREA
Calculation of current data stored in TCM is not correct 
comparing with pre-stored checking data in TCM.

TCM

Step Action Yes No
1 Is DTC P1702 detected after performing “DTC 

Confirmation Procedure”?
Faulty TCM.
Replace TCM.

Could be a temporary 
malfunction of TCM.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Transaxle 

Diagnostic Flow Table” in 
this section.

2 DTC check.
Check DTC of ECM referring to “DTC 
Check” in section 6.
Is there any DTC (s)?

Go to applicable DTC 
diag. flow.

Substitute a known-good 
TCM and recheck.
If OK, substitute a known-
good ECM and recheck.
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DTC P2769 Torque Converter Clutch (TCC) Circuit Low
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTCs in TCM memory.
3) Start engine.
4) Keep engine running at idle speed in “P” range for 20 seconds or more.
5) Check DTC.

1. TCC solenoid valve 2. TCM 3. A/T [A]: Terminal arrangement of TCM connector (Viewed from harness side)

12V

C39-5 WHT/BLU

3
2

5

C39 C38

[A]

1

DTC DETECTING CONDITION TROUBLE AREA
Voltage of TCC solenoid valve TCM terminal is low 
although TCM is commanding TCC solenoid to turn 
ON

• TCC solenoid valve circuit shorted to ground.
• Malfunction of TCC solenoid valve
• TCM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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DTC Troubleshooting

Fig. for Step 3.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check TCC solenoid valve resistance
1) Turn ignition switch OFF
2) Disconnect valve body harness connector 

on automatic transmission.
3) Check for proper connection to solenoid at 

“WHT/BLU” circuit.
4) Check resistance of solenoid valve. See 

Fig.
Resistance between TCC solenoid valve 
terminals of transmission side valve body 
harness connector: 11 – 15 Ω at 20°C 
(68°F)
Resistance between TCC solenoid valve 
terminals of transmission side valve body 
harness connector and transmission body: 
Infinity

Is check results satisfactory?

Go to Step 3. Replace TCC solenoid 
valve or lead wire.

3 Check TCC solenoid valve circuit for ground 
short
1) Disconnect TCM connectors.
2) Check for proper connection to TCM at ter-

minals “C39-5”.
3) If connection is OK, check continuity 

between terminal “C39-5” of disconnected 
harness side TCM connector and ground.

Is continuity indicated?

“WHT/BLU” circuit 
shorted to ground.

Intermittent trouble or 
faulty TCM. Check for 
intermittent referring to 
“Intermittent and Poor 
Connection” in Section 
0A. If OK, substitute a 
known-good TCM and 
recheck.

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground (transaxle)

1
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DTC P2770 Torque Converter Clutch (TCC) Circuit High
Wiring Diagram

DTC Detecting Condition and Trouble Area

DTC Confirmation Procedure

1) Connect scan tool to DLC with ignition switch OFF, if available.
2) Clear DTCs in TCM memory.
3) Start engine.
4) Keep engine running at idle speed in “P” range for 10 seconds or more.
5) Check DTC.

1. TCC solenoid valve 2. TCM 3. A/T [A]: Terminal arrangement of TCM connector (Viewed from harness side)

12V

C39-5 WHT/BLU

3
2

5

C39 C38

[A]

1

DTC DETECTING CONDITION TROUBLE AREA
Voltage of TCC solenoid valve TCM terminal is high 
although TCM is commanding TCC solenoid to turn 
OFF

• TCC solenoid valve circuit shorted to ground.
• Malfunction of TCC solenoid valve
• TCM

WARNING:
• When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
• Road test should be carried out with 2 persons, a driver and tester, on a level road.
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DTC Troubleshooting

Fig. for Step 3.

Step Action Yes No
1 Was “Automatic Transaxle Diagnostic Flow 

Table” performed?
Go to Step 2. Go to “Automatic Tran-

saxle Diagnostic Flow 
Table” in this section.

2 Check TCC solenoid valve circuit for IG short
1) Connect valve body harness connector.
2) Disconnect TCM connectors.
3) Check for proper connection to TCM at ter-

minal “C39-5”.
4) If connection is OK, turn ignition switch ON 

and measure voltage between terminal 
“G08-23”of disconnected harness side TCM 
connector and ground.

Is it 0 – 2 V?

Go to Step3. “WHT/BLU” circuit 
shorted to power circuit.

3 Check TCC solenoid valve resistance
1) Turn ignition switch OFF
2) Disconnect valve body harness connector 

on automatic transmission.
3) Check for proper connection to solenoid at 

“WHT/BLU” circuit.
4) Check resistance of solenoid valve. See 

Fig.
Resistance between TCC solenoid valve 
terminals of transmission side valve body 
harness connector: 11 – 15 Ω at 20°C 
(68°F)
Resistance between TCC solenoid valve 
terminals of transmission side valve body 
harness connector and transmission body: 
Infinity

Is check results satisfactory?

Intermittent trouble or 
faulty TCM. Check for 
intermittent referring to 
“Intermittent and Poor 
Connection” in Section 
0A. If OK, substitute a 
known-good TCM and 
recheck.

Replace TCC solenoid 
valve or lead wire.

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground (transaxle)

1

678910

5 4 3 2

1

2

3
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Scan Tool Data
As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not fall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.
Also, condition in the below table that can be checked by the scan tool are those detected by TCM and output
from TCM as commands and there may be cases where the automatic transaxle or actuator is not operating (in
the condition) as indicated by the scan tool.

NOTE:
The following scan tool data related to automatic transaxle can be checked only by communicating
with TCM.

SCAN TOOL 
DATA

VEHICLE CONDITION
NORMAL CONDITION/REFER-

ENCE VALUES
GEAR POSITION Ignition switch ON Selector lever is in “P” position P or N

Selector lever is in “R” position R
Selector lever is in “N” position P or N
Selector lever is in “D” position 1
Selector lever is in “2” position 1
Selector lever is in “L” position 1

ENGINE SPEED At engine idle speed Engine idle speed is displayed
INPUT SHAFT 
REVOLUTION

Ignition switch ON and engine stop 0 RPM
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear 
(“D” range)

2300 RPM 
(displayed in increments of 50 

rpm)
OUTPUT SHAFT 
REVOLUTION

At vehicle stop 0 RPM
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear

2300 RPM 
(displayed in increments of 50 

rpm)
BATTERY VOLT-
AGE

Ignition switch ON and engine stop Battery voltage is displayed 
(8 – 16 V)

ATF TEMPERA-
TURE

After driving at 60 km/h (37.5 mile/h) for 15 minutes or 
more, and A/T fluid temperature around sensor 
reaches 70 – 80°C (158 – 176°F)

70 – 80°C, 158 – 176°F

SHIFT SOLENOID-
A COMMAND

At vehicle stop ON
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear

OFF

SHIFT SOLENOID-
A MONITOR

At vehicle stop ON
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear

OFF

SHIFT SOLENOID-
B COMMAND

At vehicle stop ON
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear

OFF

SHIFT SOLENOID-
B MONITOR

At vehicle stop ON
At 60 km/h (37.5 mile/h) constant speed, O/D off 
switch ON, 20% or less throttle opening and 3rd gear

OFF

TIMING SOLE-
NOID COMMAND

Ignition switch ON and selector lever is in “N” range OFF
For about 0.5 sec. while on gear shifting between 3rd 
and 4th or gear shifting N to D

ON
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TIMING SOLE-
NOID MONITOR

Ignition switch ON and selector lever is in “N” range OFF
For about 0.5 sec. while on gear shifting between 3rd 
and 4th or gear shifting N to D

ON

TCC SOLENOID 
COMMAND

At 5 km/h (3 mile/h) constant speed, O/D off switch 
ON, closed throttle and 1st gear

OFF

At 100 km/h (62.5 mile/h) constant speed, O/D off 
switch OFF, 20% or less throttle opening and 4th gear

ON

TCC SOLENOID 
COMMAND

At 5 km/h (3 mile/h) constant speed, O/D off switch 
ON, closed throttle and 1st gear

OFF

At 100 km/h (62.5 mile/h) constant speed, O/D off 
switch OFF, 20% or less throttle opening and 4th gear

ON

PRESSURE CON-
TROL SOLENOID

At vehicle stop, closed throttle, engine idle speed and 
1st gear

0%

VEHICLE SPEED At vehicle stop 0 KPH, 0 MPH
O/D OFF SWITCH Ignition switch ON O/D off switch OFF OFF

O/D off switch ON ON
TRANSAXLE Ignition switch ON Selector lever is in “P” position P

Selector lever is in “R” position R
Selector lever is in “N” position N
Selector lever is in “D” position D
Selector lever is in “2” position 2
Selector lever is in “L” position L

D RANGE SIGNAL Ignition switch ON Selector lever is in “P” position OFF
Selector lever is in “R” position ON
Selector lever is in “N” position OFF
Selector lever is in “D” position ON
Selector lever is in “2” position ON
Selector lever is in “L” position ON

THROTTLE POSI-
TOIN

Ignition switch ON Accelerator pedal is released 0%
Accelerator pedal is depressed 0 – 100% 

(Varies depending on depressed 
value)

BRAKE SWITCH Ignition switch ON Brake pedal is depressed ON
Brake pedal is released OFF

TORQUE REDUC-
TION SIGNAL

While on gear upshifting with 25% or more throttle 
opening

ON

Under condition of not shifting gear OFF
ENGINE COOL-
ANT TEMPERA-
TURE

Ignition switch ON Engine coolant temperature is 
displayed

AIR CONDI-
TIONER SIGNAL

Ignition switch ON and air conditioner switch OFF OFF

ENGINE TORQUE 
SIGNAL

Ignition switch ON and engine stop 0 N·m

SCAN TOOL 
DATA

VEHICLE CONDITION
NORMAL CONDITION/REFER-

ENCE VALUES



AUTOMATIC TRANSAXLE 7B-85
SCAN TOOL DATA DEFINITIONS:

GEAR POSITION
Current gear position computed by throttle position coming from ECM and vehicle speed.

ENGINE SPEED (RPM)
Engine speed computed by reference pulses from crankshaft position sensor.

INPUT SHAFT REVOLUTION (RPM)
Input shaft revolution computed by reference pulses coming from input shaft speed sensor on transaxle case.

OUTPUT SHAFT REVOLUTION (RPM)
Output shaft revolution computed by reference pulses coming from output shaft speed sensor (VSS) on tran-
saxle case.

BATTERY VOLTAGE (V)
Battery voltage read by TCM as analog input signal by TCM.

ATF TEMPERATURE (°C, °F)
ATF temperature decided by signal from transmission fluid temperature sensor installed on valve body.

SHIFT SOLENOID-A COMMAND
ON: ON command being outputted to shift solenoid valve-A (No.1)
OFF: ON command not being outputted to shift solenoid valve-A (No.1)

SHIFT SOLENOID-A MONITOR
ON: Electricity being passed to shift solenoid valve-A (No.1)
OFF: Electricity not being passed to shift solenoid valve-A (No.1)

SHIFT SOLENOID-B COMMAND
ON: On command being outputted to shift solenoid valve-B (No.2)
OFF: ON command not being outputted to shift solenoid valve-B (No.2)

SHIFT SOLENOID-B MONITOR
ON: Electricity being passed to shift solenoid valve-B (No.2)
OFF: Electricity not being passed to shift solenoid valve-B (No.2)

TIMING SOLENOID COMMAND
ON: ON command being outputted to timing solenoid valve
OFF: ON command not being outputted to timing solenoid valve

TIMING SOLENOID MONITOR
ON: Electricity being passed to timing solenoid valve
OFF: Electricity not being passed to timing solenoid valve

TCC SOLENOID COMMAND
ON: ON command being outputted to TCC solenoid valve
OFF: ON command not being outputted to TCC shift solenoid valve

TCC SOLENOID MONITOR
ON: Electricity being passed to TCC solenoid valve
OFF: Electricity not being passed to TCC solenoid valve

PRESSURE CONTROL SOLENOID (%)
Electric current value ratio between electric current value being outputted from TCM to solenoid and maximum
value can be outputted by TCM.

VEHICLE SPEED (KPH/MPH)
Vehicle speed computed by reference pulse signals coming from vehicle speed sensor on transaxle case.
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O/D OFF SWITCH
Inputted signal from O/D off switch on selector knob.
ON: O/D off switch ON
OFF: O/D off switch OFF

TRANSAXLE RANGE
Transaxle range detected by signal fed from transmission range sensor.

D RANGE SIGNAL
ON: Signal which TCM require ECM to increase idle speed
OFF: Signal which TCM does not require ECM to increase idle speed

THROTTLE POSITION (%)
Throttle opening ratio computed by duty pulse signal from ECM.

BRAKE SWITCH
Inputted signal from brake light switch on pedal bracket.
ON: Brake pedal depressed
OFF: Brake pedal released

TORQUE REDUCTION SIGNAL
ON: Signal which TCM require ECM to reduce output torque at shifting gear
OFF: Signal which TCM does not require ECM to reduce output torque

ENGINE COOLANT TEMPERATURE (°C, °F)
Engine coolant temperature computed by duty pulse signal from ECM.

AIR CONDITIONER SIGNAL
ON: Signal which inform that air conditioner compressor is turned ON.
OFF: Signal which inform that air conditioner compressor is not turned ON.

ENGINE TORQUE SIGNAL (N·m)
Engine torque computed by duty pulse signal outputted from ECM.
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Inspection of TCM and Its Circuits
TCM and its circuits can be checked at TCM wiring connectors by
measuring voltage and resistance.

INSPECTION

1) Remove TCM (1) from vehicle referring to “Transmission
Control Module (TCM)” in this section.

2) Connect TCM connectors (2) to TCM.
3) Check voltage at each terminal of connectors connected.

Terminal Arrangement of TCM Coupler (Viewed From Harness Side)

CAUTION:
TCM cannot be checked by itself, it is strictly prohibited
to connect voltmeter or ohmmeter to TCM with connector
disconnected from it.

NOTE:
As each terminal voltage is affected by battery voltage,
confirm that it is 11 V or more when ignition switch is ON.

3. Body ground

1

2

3

Con-
nector

Terminal 
number Wire color Circuit Normal

Voltage Condition

C38

1 RED Transmission range sen-
sor (“R” range)

8 – 14 V Ignition switch ON, selector lever at 
“R” range

0 – 1 V Ignition switch ON, selector lever at 
other than “R” range

2 – – – –
3 – – – –
4 – – – –
5 – – – –
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C38

6 WHT Input shaft speed sensor 
(+)

2 – 3 V Ignition switch turned ON, engine 
stops.

(1. Reference 
waveform 

No.1)

While engine running. 
(Output signal is waveform. Wave-
form frequency varies depending on 
output shaft speed. (16 pulses are 
generated par 1 input shaft revolu-
tion.))

7 GRN Transmission range sen-
sor (“D” range)

8 – 14 V Ignition switch ON, selector lever at 
“R” range

0 – 1 V Ignition switch ON, selector lever at 
other than “R” range

8 GRN/ORN Transmission range sen-
sor (“N” range)

8 – 14 V Ignition switch ON, selector lever at 
“N” range

0 – 1 V Ignition switch ON, selector lever at 
other than “N” range

9 BLU/RED O/D OFF switch
0 – 1 V O/D OFF switch pressed

8 – 14 V O/D OFF switch released
10 – – – –

11 RED/BLK “O/D OFF” light
0 – 1 V Ignition switch ON (lamp turned ON)

8 – 14 V Ignition switch ON (lamp turned OFF)
12 – – – –
13 – – – –
14 – – – –
15 – – – –

16 BLK Input shaft speed sensor 
(–) 2 – 3 V Ignition switch ON, engine at stop

17 – – – –

18 BLU/WHT Transmission range sen-
sor (“L” range)

8 – 14 V Ignition switch ON, selector lever at 
“L” range

0 – 1 V Ignition switch ON, selector lever at 
other than “L” range

19 GRN/YEL Transmission range sen-
sor (“2” range)

8 – 14 V Ignition switch ON, selector lever at 
“2” range

0 – 1 V Ignition switch ON, selector lever at 
other than “2” range

20 ORN Transmission range sen-
sor (“P” range)

8 – 14 V Ignition switch ON, selector lever at 
“P” range

0 – 1 V Ignition switch ON, selector lever at 
other than “P” range

21 – – – –
22 – – – –
23 BLU Data link connector 8 – 14 V Ignition switch ON
24 – – – –

25 YEL Output shaft speed sen-
sor (VSS)

8 – 14 V Ignition switch ON
0 – 1 V

↑↓
10 – 14 V (2. 
Reference 
waveform 

No.2)

Vehicle running.
(Sensor signal is pulse. Pulse fre-
quency varies depending on vehicle 
speed. (8190 pulses are generated 
par 60 km/h, 37.5 ml/h)

26 – – – –

Con-
nector

Terminal 
number Wire color Circuit Normal

Voltage Condition
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Con-
nector

Terminal 
number Wire color Circuit Normal

Voltage Condition

C39

1 BLK Ground 0 – 1 V Ignition switch ON

2 LT GRN Pressure control solenoid 
valve (–) 0.6 – 1.0 V Ignition switch ON

3 – – – –

4 BRN/YEL Pressure control solenoid 
valve (+)

0 – 0.6 V
↑↓

10 – 14 V
(3. Reference 

waveform 
No.3)

Engine running at idling.
(Output signal is duty pulse. Duty 
ratio varies depending on throttle 
valve opening.)

5 WHT/BLU TCC solenoid valve 0 – 1 V Engine running at idling speed.
6 YEL/BLK Power source 10 – 14V Ignition switch ON

7 WHT CAN communication line 
(Low)

2.5 – 3.6 V
↑↓

1.6 – 2.5 V
(4. Reference 

waveform 
No.4)

Engine running at idling with after 
warming up.
(CAN communication signal is pulse. 
Pulse signal frequency varies 
depending on engine condition.)

8 – – – –
9 – – – –
10 – – – –

11 BLU/RED Transmission fluid tem-
perature sensor (+)

2.9 – 3.1 V Ignition switch ON, fluid temperature 
is 20°C (68°F)

0.3 – 0.5 V Ignition switch ON, fluid temperature 
is 100°C (212°F)

12 GRY/RED Transmission fluid tem-
perature sensor (–) 0 – 1 V Ignition switch ON

13 – – – –
14 WHT/GRN Timing solenoid valve 0 – 1 V Ignition switch ON

15 BLK/YEL Shift solenoid valve-B 
(No.2) 9 – 14 V Ignition switch ON, select lever in “P” 

range

16 BRN Shift solenoid valve-A 
(No.1) 9 – 14 V Ignition switch ON, select lever in “P” 

range

17 RED CAN communication line 
(High)

2.5 – 3.6 V 
↑↓

1.6 – 2.5 V
(4. Reference 

waveform 
No.4)

Engine running at idling with after 
warming up.
(CAN communication signal is pulse. 
Pulse signal frequency varies 
depending on engine condition.)

18 – – – –
19 – – – –
20 – – – –
21 – – – –
22 – – – –
23 BLK Ground 0 – 1 V Ignition switch ON
24 WHT/RED Power source for back-up 10 – 14 V Constantly
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1. Reference waveform No.1

Input shaft speed sensor signal at engine idling.

2. Reference waveform No.2

Output shaft speed sensor (VSS) signal at vehicle speed 60 km/h
(37 mile/h).

3. Reference waveform No.3

Pressure control solenoid valve signal at engine idling.

4. Reference waveform No.4

CAN communication line (High & Low) signal at engine idling

Measurement 
terminal

CH1: C38-6 to C39-1

Oscilloscope 
setting

CH1: 2 V/DIV
TIME: 10 ms/DIV

Measurement 
condition

• After warmed up to normal operating tem-
perature

• Engine at specified idle speed with “P” 
range.

Measurement 
terminal

CH1: C38-25 to C39-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 2 ms/DIV

Measurement 
condition

• After warmed up to normal operating tem-
perature

• Drive vehicle at 60 km/h (37 mile/h).

Measurement 
terminal

CH1: C39-4 to C39-1

Oscilloscope 
setting

CH1: 5 V/DIV
TIME: 20 ms/DIV

Measurement 
condition

• After warmed up to normal operating tem-
perature

• Engine at specified idle speed with “P” 
range.

Measurement 
terminal

CH1: C39-7 to C39-1
CH2: C39-17 to C39-1

Oscilloscope 
setting

CH1: 1 V/DIV
TIME: 100 µs/DIV

Measurement 
condition

• After warmed up to normal operating tem-
perature

• Engine at specified idle speed with “P” 
range.
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On-Vehicle Service
Maintenance Service
Fluid level check at normal operating (hot) tempera-
ture (Hot check)
Inspection

1) Stop vehicle and place it level.
2) Apply parking brake and place chocks against wheels.
3) With selector at P position, start engine.
4) Warm up engine till fluid temperature reaches normal oper-

ating temperature (70 – 80°C/158 – 176°F). As a guide to
check fluid temperature, warm up engine to normal operat-
ing.

5) Keep engine idling and shift selector slowly to “L” and back
to “P” position.

6) With engine idling, pull out fluid level gauge, wipe it off with a
clean cloth and put it back into place.

7) Pull out fluid level gauge (1) again and check fluid level indi-
cated on it. The lowest fluid level should be between FULL
HOT and LOW HOT. If it is below LOW HOT, add an equiva-

lent of DEXRON®-III up to FULL HOT.

Automatic transaxle fluid
An equivalent of DEXRON®-III

A. Shift the select lever with its button pushed in.

B. Shift the select lever without pushing its button.

NOTE:
• Do not race engine while checking fluid level, even

after the engine start.
• Do not overfill. Overfilling can cause foaming and loss

of fluid through breather. Then slippage and transaxle
failure can result.

• Bringing the level from LOW HOT to FULL HOT
requires 0.4 liters (0.85/0.70 US/Imp. pt).

• If vehicle was driven under high load such as pulling a
trailer, fluid level should be checked about half an hour
after it is stopped.

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark
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Fluid level check at room (cold) temperature (Cold 
check)
Inspection

Fluid level can be checked temporarily at room (cold) temperature
which correspond to 20 – 30°C (68 – 86°F). This level check is
considered to be preparation before performing level check under
normal operating (hot) temperature. Checking procedure itself is
the same as that described in “Fluid Level Check at Normal Oper-
ating (Hot) Temperature (Hot Check)”. If fluid level is between
FULL COLD and LOW COLD, proceed to test drive. And when
fluid temperature has reached normal operating (hot) tempera-
ture, check fluid level again and adjust it as necessary.

Fluid change
1) Lift up vehicle.

2) When engine is cool, remove drain plug (1) from transaxle
housing (2) and drain A/T fluid.

3) Install drain plug (1).

Tightening torque
A/T fluid drain plug (a): 17 N·m (1.7 kg-m, 12.5 lb-ft)

4) Lower vehicle and fill proper amount of an equivalent of

DEXRON®-III.

CAUTION:
Fluid level check at room (cold) temperature is recom-
mended only for preparation of level check under normal
(hot) operating condition.
Failure to perform fluid level check under normal (hot)
operating temperature may result in damage to transaxle.

1. Fluid level gauge

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark
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5) Check fluid level referring to “Fluid level check at room (cold)
temperature (Cold check)” and “Fluid level check at normal
operating (hot) temperature (Hot check)” in this section.

Automatic transaxle fluid
An equivalent of DEXRON®-III

Automatic transaxle fluid capacity
When draining from drain plug hole:
3.3 liters (6.97/5.81 US/Imp. pt.)
When overhauling:
5.6 liters (11.83/9.86 US/Imp. pt.)

A/T fluid cooler hoses

The rubber hoses for the A/T fluid cooler should be replaced at
specified interval. When replacing them, be sure to note the fol-
lowing.

• to replace clamps at the same time
• to insert hose as far as its limit mark
• to clamp clamps securely

1. Fluid level gauge

2. “FULL HOT” mark

3. “LOW HOT” mark

4. “FULL COLD” mark

5. “LOW COLD” mark

1. Radiator

2. Inlet hose (Outlet from A/T fluid cooler)

3. Outlet hose (Inlet to A/T fluid cooler)
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Selector Lever

Inspection

Check selector lever for smooth and clear-cut movement and
position indicator for correct indication.
For operation of select lever, refer to the figure.

1. Selector lever assembly 4. Indicator assembly

2. Knob assembly 5. Illumination lamp assembly

3. Screw 6. Connector

A. Shift the selector lever with its button pushed in.

B. Shift the selector lever without pushing its but-
ton.

5

6

1

3

4

3

2
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Select Cable

Removal
1) Remove parking brake lever cover.
2) Remove console box.
3) Disconnect select cable from selector lever and then detach

from bracket.
4) Remove clip and disconnect select cable from manual select

lever.
5) Remove select cable retainer from dash panel.

Installation
Install select cable by reversing removal procedure.
The important steps in installation are as follows.

• Apply grease to pin and cable joint.
• Tighten bolts in upper figure to specified torque.
• Adjusting procedure is as follows.

1. Selector lever assembly 6. Clip

2. Select cable 7. Select cable retainer bolt

3. Select cable retainer  8. Manual select lever pin
: Apply lithium grease 99000-25010 to all around pin (0.15 g)

4. Cable bracket  9. Selector lever pin
: Apply lithium grease 99000-25010 to all around pin (0.15 g)

5. Manual select lever Tightening torque
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Adjustment

1) Shift manual shift lever to “N” range (transmission range
sensor “N” range).

2) Remove adjuster (cable end) from selector lever pin of
selector lever assembly.

3) Release lock plate (1) which restrict moving of cable end
holder (2).

4) Push cable end holder (1) out from eye-end (2) using an
appropriate tool (3) to disengage cable.

5) Shift selector lever to “N” position.
6) Apply grease to selector lever pin and install adjuster (cable

end) to it.

Grease 99000-25010

7) With both selector lever and transmission range sensor kept
each “N” position, drive cable end holder (1) in until it locks
cable.

8) Slide lock plate (2) to secure cable end holder in position.
9) After select cable was installed, check for the following.
• Push vehicle with selector lever shifted to “P” range.

Vehicle should not move.
• Vehicle can not be driven in “N” range.
• Vehicle can be driven in “D”, “2” and “L” ranges.
• Vehicle can be backed in “R” range.

“P” “R” “N” “D”
“2”

“L”
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Transmission Range Sensor (Shift Switch)
Adjustment and Inspection

1) Shift manual select lever (4) to “N” range.
2) Check that needle direction shaped on lock washer (2) and

“N” reference line (1) on transmission range sensor are
aligned. If not, loosen sensor bolts (3) and align them.

3) Check that engine starts in “N” and “P” ranges but it does not
start in “D”, “2”, “L” or “R” range. Also, check that back-up
lamp lights in “R” range.

Tightening torque
Transmission range sensor bolts 
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

If faulty condition cannot be corrected by adjustment, disconnect
transmission range sensor connector and check that continuity
exists as shown by moving manual select lever.
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Output Shaft Speed Sensor (VSS)
Inspection

1) Connect positive cable of 12 volt battery to “A” terminal of
sensor and ground cable to “C” terminal. Then using voltme-
ter, check voltage between “B” terminal and “C” terminal with
output shaft speed sensor (VSS) driven gear rotated.
If measured voltage (pulse signal) is not as specified,
replace sensor.

Output shaft speed sensor (VSS) output voltage
Pulse signal of alternating 0 – 1 V and 10 – 14 V

2) Check output shaft speed sensor (VSS) driven gear (1) for
wear.
Replace if necessary.

Removal
1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor connector (2).
3) Remove output shaft speed sensor (VSS) (1) by removing its

bolt.

Installation
1) Apply A/T fluid to output shaft speed sensor O-ring.

2) Install output shaft speed sensor (VSS) (1) to A/T case and
tighten bolt to specified torque.

Tightening torque
Output shaft speed sensor (VSS) bolt
(a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

3) Connect output shaft speed sensor connector (2) to output
shaft speed sensor (1).

4) Connect negative cable to battery.
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Input Shaft Speed Sensor
Inspection

1) Disconnect negative cable at battery.

2) Disconnect input shaft speed sensor connector (2).
3) Check resistance between input shaft speed sensor termi-

nals.

Input shaft speed sensor resistance 
Standard: 560 – 680 Ω at 20°C (68°F)

Removal
1) Disconnect negative cable at battery.

2) Disconnect input shaft speed sensor connector (2).
3) Remove input shaft speed sensor (1) by removing its bolt.

Installation
1) Apply A/T fluid to input shaft speed sensor O-ring.

2) Install input shaft speed sensor (1) to A/T case and tighten
bolt to specified torque.

Tightening torque
Input shaft speed sensor bolt
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

3) Connect input shaft speed sensor connector (2) to input
shaft speed sensor (1).

4) Connect negative cable to battery.

Throttle Position Sensor
Inspection
Check throttle position sensor referring to “Throttle Position Sen-
sor” in Section 6E1.

1. Input shaft speed sensor



7B-100 AUTOMATIC TRANSAXLE
Engine Coolant Temperature Sensor
Inspection
Check engine coolant temperature sensor referring to “Engine
Coolant Temperature Sensor” in Section 6E1.

O/D Off Switch
Inspection

1) Remove console box.

2) Disconnect O/D off switch connector (1).
3) Check continuity between O/D off switch terminals.

O/D off switch Pushing Free
Continuity Continuity No continuity

[A]: Pushing position

[B]: Free position

2

1

[A] [B]
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Solenoid Valves (Shift Solenoid Valves, TCC 
Solenoid Valve and Timing Solenoid Valve)
Removal

1) Disconnect negative cable at battery.
2) Lift up vehicle.
3) Remove drain plug and drain A/T fluid.
4) Install drain plug.

Tightening torque
A/T fluid drain plug: 17 N·m (1.7 kg-m, 12.5 lb-ft)

5) Remove A/T oil pan (1) and oil pan gasket (2).
6) Remove oil strainer assembly (3).

7) Remove transmission fluid temperature sensor (1) from sen-
sor clamp.

8) Disconnect solenoid connectors (2).
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9) Remove TCC solenoid valve (1), shift solenoid valve-A
(No.1) (2), shift solenoid valve-B (No.2) (3) and timing sole-
noid valve (4) by removing bolts.

Inspection
Resistance Check

Shift solenoid valves, Timing solenoid valve and TCC 
solenoid valve resistance
Standard: 11 – 15 Ω at 20°C (68°F)
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Operation Check
Shift solenoid valve-A (No.1), -B (No.2) and TCC solenoid 
valve

• Check that solenoid valve (1) actuate with click sound when
battery voltage is conducted.

• When solenoid valve (1) is connected to battery (2), confirm
that solenoid valve is close condition by blowing air (50 –

200 kPa, 0.5 – 2.0 kg/cm2, 7 – 28.5 psi) into solenoid valve
as shown in the figure.

• When solenoid valve (1) is not connected to battery (2), con-
firm that solenoid valve is open condition by blowing air (50 –

200 kPa, 0.5 – 2.0 kg/cm2, 7 – 28.5 psi) into solenoid valve
as shown in the figure.

CAUTION:
Do not insert air gun against strainer installed on inlet of
solenoid valve too deeply, when blowing air into solenoid
valve. If not, the strainer will be damaged.

NOTE:
Do not fail to inspect with air to prevent mistaken check-
ing because return spring for valve is not installed into
solenoid valve.
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Timing solenoid valve

• Check that solenoid valve (1) actuate with click sound when
battery voltage is conducted.

• When timing solenoid valve (1) is connected to battery (2),
confirm that timing solenoid valve is open condition by blow-

ing air (50 – 200 kPa, 0.5 – 2.0 kg/cm2, 7 – 28.5 psi) into
solenoid valve as shown in the figure.

• When timing solenoid valve (1) is not connected to battery
(2), confirm that timing solenoid valve is close condition by

blowing air (50 – 200 kPa, 0.5 – 2.0 kg/cm2, 7 – 28.5 psi) into
solenoid valve as shown in the figure.

CAUTION:
Do not insert air gun against strainer installed on inlet of
solenoid valve too deeply, when blowing air into solenoid
valve. If not, the strainer will be damaged.

NOTE:
Do not fail to inspect with air to prevent mistaken check-
ing because return spring for valve is not installed into
solenoid valve.
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Installation

1) Install shift solenoid valve-A (No.1) (1), shift solenoid valve-B
(No.2) (2), TCC solenoid valve (3) and timing solenoid valve
(4).

Tightening torque
Solenoid valve bolts (a): 11 N·m (1.1 kg-m, 8.0 lb-ft)

2) Connect solenoid connectors identifying their installing posi-
tions by wire color.

3) Install transmission fluid temperature sensor (5) to sensor
clamp.

4) Install oil strainer assembly (1).

Tightening torque
Oil strainer bolts
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

5) Install new oil pan gasket (1) and oil pan (2).

Tightening torque
Oil pan bolts
(b): 7.0 N·m (0.7 kg-m, 5.0 lb-ft)

Solenoid coupler Wire color
Shift solenoid valve-A (No.1) (2) White
Shift solenoid valve-B (No.2) (3) Black
Timing solenoid valve (1) Yellow
TCC solenoid valve (4) Light Green
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Pressure Control Solenoid Valve
Removal

1) Disconnect negative cable at battery.
2) Lift up vehicle.
3) Remove drain plug and drain A/T fluid.
4) Install drain plug.

Tightening torque
A/T fluid drain plug: 17 N·m (1.7 kg-m, 12.5 lb-ft)

5) Remove A/T oil pan (1) and oil pan gasket (2).
6) Remove oil strainer assembly (3).

7) Remove transmission fluid temperature sensor (1) from sen-
sor clamp.

8) Disconnect solenoid connectors (2).

9) Remove valve body assembly referring to “Unit Disassem-
bly” in this section.

10) Remove pressure control solenoid valve referring to “Valve
body assembly” in this section.
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Inspection
Resistance Check

Measure resistance between pressure control solenoid valve (1)
terminals.

Pressure control solenoid valve resistance
Standard: 5.0 – 5.6 Ω (at 20°C (68°F))

Operation Check
Check pressure control solenoid valve operation in the either
manner of the followings.

[Using regulated DC power supply]

1) Connect pressure control solenoid valve (1) to regulated DC
power supply (2) as shown in the figure.

2) Turn regulated DC power supply switch ON, increase volt-
age of power supply keeping current within 1.0 A.

3) Check for gradual movement of valve (3) in the direction of
arrow “A” as voltage is increased.

4) Check for movement of valve (3) in the direction of arrow “B”
as voltage is decreased.

5) Turn power supply switch OFF.

1

CAUTION:
Do not pass current 1.0 A or more, or pressure control
solenoid is burned out.
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[Not using regulated DC power supply]

1) Connect pressure control solenoid valve (1) to battery (2)
setting the 8 – 10 W bulb (4) on the way as shown in the fig-
ure.

2) Check for movement of valve (3) in the direction of arrow “A”.
3) Disconnect pressure control solenoid valve (1) from battery

(2) and check for movement of valve (3) in the direction of
arrow “B” as shown in the figure.

Installation
Reverse removal procedure to install pressure control solenoid
valve and valve body assembly noting the following points.

• For detail of pressure control solenoid valve installation,
refer to “Valve body assembly” in this section.

• For detail of valve body assembly installation, refer to “Unit
Assembly” in this section.

• For detail of installing wire harness for solenoid valves and
sensor, refer to “Unit Assembly” in this section. Use new O-
rings.

• For detail of A/T oil pan and oil strainer assembly installation,
refer to “Unit Assembly” in this section. Use new oil pan gas-
ket.

• Pour A/T fluid and check fluid level according to procedure
described in “Fluid change” in this section.

• Check for fluid leakage after warning up A/T.

CAUTION:
Set 8 – 10 W bulb on the way, or pressure control sole-
noid valve is burned out.
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Transmission Control Module (TCM)

Removal
1) Disconnect negative cable at battery.
2) If the vehicle is equipped with air bag system, disable air bag

system. Refer to “Disabling Air Bag System” in Section 10B.

3) Disconnect connectors (1) from TCM (2).
4) Remove TCM (2) by removing its nuts (4).

Installation
Reverse removal procedure noting the following.

• Connect TCM connectors securely.
• If the vehicle is equipped with air bag system, be sure to

enable air bag system after TCM is back in place. Refer to
“Enabling Air Bag System” in Section 10B.

CAUTION:
• TCM and ECM consists of highly precise parts, there-

fore when handling it, be careful not to expose to
excessive shock.

• When replacing TCM with used one, all learned con-
tents, which have been stored in TCM memory by exe-
cuting learning control, should be initialized after
replacement.

3. ECM
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A/T Relay
Inspection

1) Disconnect negative cable at battery.

2) Remove A/T relay (2) from fuse and relay box (1).
3) Check that there is no continuity between terminal “C” and

“D”.
If continuity is indicated, replace A/T relay.

4) Connect battery positive (+) terminal to terminal “A” of A/T
relay and battery negative (–) terminal to terminal “B” of A/T
relay.
Check continuity between terminal “C” and “D” of A/T relay.
If continuity does not indicated, replace A/T relay.

“D”

“B”

“A” “C”

2

1
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Transmission Fluid Temperature Sensor
Inspection

1) Disconnect negative cable at battery.
2) Lift up vehicle.
3) With engine is cool, remove drain plug and drain A/T fluid.
4) Install drain plug. (Refer to “Fluid change” in this section.)
5) Remove A/T oil pan.
6) Remove oil strainer assembly.
7) Remove valve body assembly referring to “Unit Disassembly

in this section.

8) Remove solenoid wire harness (1).

9) Warm up transmission fluid temperature sensor (2). Check
resistance between terminals of valve body harness connec-
tor (1). Thus make sure its resistance decrease as its tem-
perature increase. 

Transmission fluid temperature sensor resistance

CAUTION:
When pulling solenoid wire harness out of transaxle
case, take care not to damage transmission fluid temper-
ature sensor at narrow exit of case.
Careless sensor treatment might cause sensor malfunc-
tion.

Temperature Resistance
10°C (50°F) 5.8 – 7.1 kΩ

110°C (230°F) 231 – 263 Ω
145°C (293°F) 105 – 117 Ω
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Installation
Reverse removal procedure to install solenoid wire harness and
valve body assembly noting the following points.

• For details of valve body assembly and their connectors
installation, refer to “Unit Assembly” in this section.

• For details of A/T oil pan installation, refer to “Unit Assembly”
in this section. Use new oil pan gasket.

• Tighten valve body harness connector bolt to specified
torque.

Tightening torque
Valve body harness connector bolt
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

• Pour A/T fluid and check fluid level according to procedure
described in “Fluid change” in this section.

• Check for fluid leakage after warning up A/T.
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Differential Side Oil Seal
Replacement

1) Lift up vehicle and drain automatic transaxle fluid.
2) Remove drive shaft joints from differential gear of transaxle.

Refer to “Front Drive Shaft Assembly Removal and Installation”
in Section 4A for procedure to disconnect drive shaft joints.
For differential side oil seal removal, it is not necessary to
remove drive shafts from steering knuckle.

3) Remove differential side oil seal (1) by using screw driver or
like.

4) Apply grease to new differential side oil seal lips.

Grease 99000-25030
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5) Install new differential side oil seals (1) by using special tool.

Special tool
(C): 09944-88220
(D): 09924-74510

Differential side oil seal installing depth
Right side “a”: 2.6 – 3.6 mm (0.10 – 0.14 in)
Left side “b”: 3.8 – 4.8 mm (0.15 – 0.19 in)

6) Install drive shaft referring to “Front Drive Shaft Assembly
Removal and Installation” in Section 4A.

7) Pour A/T fluid referring to “Fluid change” in this section.

[A]: Right side

[B]: Left side
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Automatic Transaxle Assembly
Components

1. Drive plate 5. Lower stiffener

2. Drive plate bolt
: Apply sealant 99000-31230 to thread.

6. Transaxle and engine fastening bolt

3. Drive plate to torque converter bolt 7. Transaxle and engine fastening nut

4. Torque converter Tightening torque
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Dismounting
1) Take down transaxle with engine. For its procedure, refer to

“Engine Assembly Removal and Installation” in Section 6A1.

2) Remove lower stiffener (1).

3) Remove drive plate to torque converter bolts.
To lock drive plate (1), engage flat head rod or the like (2)
with drive plate ring gear.

4) Remove starting motor.

5) Remove bolts and nut fastening engine and transaxle, then
detach transaxle from engine.

1

WARNING:
Be sure to keep transaxle with torque converter horizon-
tal or facing up throughout the work. Should it be tilted
with torque converter down, converter may fall off and
cause personal injury.

NOTE:
When detaching transaxle from engine, move it in paral-
lel with crankshaft and use care so as not to apply exces-
sive force to drive plate and torque converter.
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Remounting
1) Make sure that torque converter is installed correctly to tran-

saxle.
Refer to “Unit Assembly” in this section.

2) Attach transaxle to engine.

Tightening torque
Transaxle and engine fastening bolts and nut
(a): 85 N·m (8.5 kg-m, 61.5 lb-ft)

3) Tighten drive plate to torque converter bolts.
Align bolt hole of drive plate and torque converter then
tighten bolts through torque converter housing lower plate
opening.
Lock drive plate (1) by engaging flat head rod or the like (2)
with drive plate gear.

Tightening torque
Drive plate to torque converter bolts
(a): 19 N·m (1.9 kg-m, 14.0 lb-ft)

4) Install lower stiffener (1).
Tighten lower stiffener bolts (a) first and next (b) with speci-
fied torque.

Tightening torque
Lower stiffener bolts
(a): 55 N·m (5.5 kg-m, 40 lb-ft)
(b): 55 N·m (5.5 kg-m, 40 lb-ft)

5) Install starter motor.

Tightening torque
Starter motor bolt and nut: 50 N·m (5.0 kg-m, 36.5 lb-ft)

6) Remount engine with transaxle assembly to vehicle. Refer to
“Engine Assembly Removal and Installation” in Section 6A1
for its procedure.

WARNING:
Be sure to keep transaxle with torque converter horizon-
tal or facing up throughout the work. Should it be tilted
with torque converter down, converter may fall off and
cause personal injury.

3. Wrench

4. Engine oil pan

1

(b)

(a)
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Unit Repair
When repairing automatic transaxle, it is necessary to conduct the on-vehicle test to investigate where the
cause of the trouble lies first.
Then whether overhaul should be done or not is determined. If the transaxle is disassembled without such pre-
liminary procedure, not only the cause of the trouble would be unknown, but also a secondary trouble may occur
and often time would be wasted.

Precautions
As the automatic transaxle consists of high precision component, the following cautions should be strictly
observed when handling its parts in disassembly and reassembly.

• Disassembling valve body assembly is prohibited essentially. However, a few parts can be disassembled.
When disassembling valve body component parts, confirm whether their parts are allowed to disassemble or
not referring to “Valve body assembly” in this section.

• Make sure to wash dirt off from the transaxle so that no such dirt will enter the transaxle during dismounting
and remounting.

• Select a clean place free from dust and dirt for overhauling.
• Place a rubber mat on the work bench to protect parts from damage.
• Work gloves or shop cloth should not be used. (Use a nylon cloth or a paper towel.)
• When separating the case joint, do not pry with a screwdriver or such but tap with a plastic hammer lightly.
• Make sure to wash dirt off from the transaxle so that no such dirt will enter the transaxle during disassembly

and reassembly.
• Wash the disassembled parts in ATF (Automatic Transaxle Fluid) or kerosene (using care not to allow ATF

or kerosene to get on your face, etc.) and confirm that each fluid passage is not clogged by blowing air into
it. But use kerosene to wash the discs, resin washers and rubber parts.

• Replace each gasket, oil seal and O-ring with a new one.
• Apply ATF to sliding or rotating parts before reassembly.
• A new discs should be soaked in ATF at least 2 hours before use.
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Part Inspection and Correction Table

Part Inspect for Correction
Casted part, machined part Small flaw, burr Remove with oil stone.

Deep or grooved flaw Replace part.
Clogged fluid passage Clean with air or wire.
Flaw on installing surface, residual gasket Remove with oil stone or replace 

part.
Crack Replace part.

Bearing Unsmooth rotation Replace.
Streak, pitting, flaw, crack Replace.

Bushing, thrust washer Flaw, burr, wear, burning Replace.
Oil seal, gasket Flawed or hardened seal ring Replace.

Worn seal ring on its periphery or side Replace.
Piston seal ring, oil seal, gasket, etc. Replace.

Gear Flaw, burr Replace.
Worn gear tooth Replace.

Splined part Burr, flaw, torsion Correct with oil stone or replace.
Snap ring Wear, flaw, distortion Replace.

No interference Replace.
Thread Burr Replace.

Damage Replace.
Spring Settling, sign of burning Replace.
Friction plate Wear, burning, distortion, damaged claw Replace.
Separator plate, retaining plate Wear, burning, distortion, damaged claw Replace.
Sealing surface (where lip con-
tacts)

Flaw, rough surface, stepped wear, foreign 
material

Replace.
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Unit Disassembly

Components

CAUTION:
• Thoroughly clean transaxle exterior before overhaul-

ing it.
• Keep working table, tools and hands clean while over-

hauling.
• Use special care to handle aluminum parts so as not to

damage them.
• Do not expose removed parts to dust. Keep them

always clean.

NOTE:
Oil pump assembly, direct clutch assembly, forward and
reverse clutch assembly, 2nd brake piston assembly, O/
D and 2nd coast brake piston and return spring, differen-
tial assembly, countershaft assembly and valve body
assembly are not shown in figure below.
For the detail of these components, refer to “Disassem-
bly/Assembly of Subassembly” in this section.
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1. Torque converter 33. Oil pan 65. 2nd brake retaining plate

2. Torque converter housing
: Apply sealant 99000-31230 to mating 
surface to transaxle case.

34. A/T fluid drain plug 66. 2nd brake disc

3. Oil strainer assembly
: Replace oil strainer when overhaul-
ing.

35. Manual select lever 67. 2nd brake separator plate

4.  Parking lock pawl shaft 36. Lock washer 68. 2nd brake return spring subassembly

5. Parking lock pawl 37. Transmission range sensor 69. Front sun gear thrust bearing race

6. Parking lock pawl return spring 38. Cooler check valve 70. Front planetary sun gear

7. Parking lock pawl rod 39. Spring 71. Planetary gear thrust bearing

8. Parking lock pawl bracket 40. Transaxle case plug 72. One-way clutch No.1 assembly

9. Manual detent spring 41. Fluid filler tube 73. Rear planetary sun gear subassem-
bly

10. Manual valve lever 42. Fluid level gauge 74. Rear sun gear thrust bearing race

11. Manual valve lever pin 43. Fluid cooler inlet pipe 75. Rear sun gear thrust bearing

12. Manual shift shaft 44. Fluid cooler outlet pipe 76. Forward clutch hub

13. Manual shift shaft oil seal
: Apply grease 99000-25030 to oil seal 
lip.

45. 2nd brake gasket 77. Intermediate shaft thrust bearing race

14. Differential side oil seal
: Apply grease 99000-25030 to oil seal 
lip.

46. Brake drum gasket 78. Intermediate shaft thrust bearing

15. Torque converter housing plug 47. Pipe union 79. 2nd brake piston snap ring

16. Lubrication LH tube 48. Reduction drive gear nut
: After tightening nut so as rota-
tional torque of reduction drive gear 
to be in specified value, caulk nut 
securely.

80. O/D and 2nd coast brake retaining 
plate snap ring

17. Lubrication RH tube 49. Reduction drive gear 81. O/D and 2nd coast brake retaining 
plate

18. Fluid reservoir RH plate 50. Planetary ring gear subassembly 82. O/D and 2nd coast brake disc

19. Input shaft front thrust bearing 51. Breather hose 83. O/D and 2nd coast brake separator 
plate

20. Input shaft rear thrust bearing 52. Breather union 84. O/D and 2nd coast brake rear plate

21. Input shaft rear thrust bearing race 53. Input shaft speed sensor 85. Rear cover seal ring

22. Direct clutch hub 54. Valve body harness 86. Reverse clutch drum thrust bearing

23. Lubrication tube clamp 55. 1st and reverse brake piston 87. Rear cover plug

24. Fluid reservoir LH plate 56. O-ring 88. Transaxle rear cover
: Apply sealant 99000-31230 to mat-
ing surface.

25. Governor apply No.2 gasket 57. 1st and reverse brake return spring 
subassembly

89. Harness bracket

26. Automatic transaxle case 58. 1st and reverse brake disc 90. Select cable clamp

27. Accumulator piston O-ring 59. 1st and reverse brake separator 
plate

91. Governor apply No.1 gasket

28. Accumulator spring 60. 1st and reverse brake retaining 
plate

92. Output shaft speed sensor (VSS)

29. C2 accumulator piston 61. 1st and reverse brake snap ring 93. One-way clutch outer race retainer

30. C1 accumulator piston 62. Planetary gear assembly Do not reuse.

31. B1 accumulator piston 63. Planetary carrier thrust washer
: Apply grease 99000-25030 to 
slide contact face.

Apply automatic transaxle fluid.

32. Oil pan gasket 64. One-way clutch No.2 assembly Tightening torque
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Disassembly

1) Remove torque converter (1).

2) Remove engine mounting LH bracket (1).

3) Remove manual select lever (1).

4) Uncaulk lock washer (1), then remove lock nut (2) and lock
washer (1).

CAUTION:
Remove torque converter as much straight as possible.
Leaning it may cause to damage oil seal lip.

1

1

2
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5) Remove transmission range sensor (1).

6) Remove input shaft speed sensor (1) and output shaft speed
sensor (VSS) (2).

7) Remove harness bracket (3) and select cable clamp (4).

8) Remove fluid cooler pipes (1) and pipe union (2).
9) Remove fluid level gauge (3) and fluid filler tube (4).

10) Remove oil pan (1) and oil pan gasket (2).

1

2

4

3

NOTE:
• For removal of oil pan, do not turn transaxle over as

this will contaminate valve body with foreign materials
in bottom of oil pan.

• When removing oil pan, tap around it lightly with plas-
tic hammer. Do not force it off by using screwdriver or
the like.
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11) Remove oil strainer assembly (1).

12) Disconnect connectors from solenoid valves, and transmis-
sion fluid temperature sensor (1).

13) Remove valve body assembly bolts.

14) Remove manual valve rod (1) from manual valve lever (2),
then remove valve body assembly (3).

CAUTION:
Be careful not to let manual valve fall off when removing
valve body assembly.

NOTE:
There are five kinds of bolts (bolts A, B, C, D, and E) fix-
ing valve body assembly

1. Bolt A

2. Bolt B

3. Bolt C

4. Bolt D

5. Bolt E



7B-126 AUTOMATIC TRANSAXLE
15) Remove valve body harness (1).

16) Remove governor apply No.1 gasket (1).

17) Remove cooler check valve (1) and spring (2).

CAUTION:
When pulling valve body harness (1) out of transaxle
case, take care not to damage transmission fluid temper-
ature sensor (2) at narrow exit of case.
Careless sensor treatment might cause sensor malfunc-
tion.
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18) Remove accumulator pistons and springs.
To remove C2 (1), C1 (2) and B1 (3) accumulator pistons
and springs, position rag on pistons to catch each piston. To
remove pistons, force low-pressure compressed air (1 kg/

cm2, 15 psi, 100 kPa, max) into hole (4) as shown in figure,
and pop each piston into rag.

19) Remove transaxle case plug (1).

20) Remove torque converter housing bolts.
21) Remove torque converter housing (1) while tapping around it

lightly with plastic hammer.

NOTE:
Do not push accumulator pistons with fingers or any-
thing before removing them. Pushing them may cause
compressed fluid in accumulator to spew out of hole and
get to your face and clothes.
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22) Remove breather hose (1).
23) Remove breather union (2).

24) Measure input shaft thrust play.
Apply dial gauge onto input shaft end (1) and measure thrust
play of input shaft.
When input shaft thrust play is out of specification, select
input shaft front thrust bearing with proper thickness from
among the list below and replace it.

Special tool
(A): 09900-20607
(B): 09900-20701

Input shaft thrust play: 0.3 – 0.9 mm (0.012 – 0.035 in.)

Available input shaft front thrust bearing thickness
0.8, 1.4 mm (0.032, 0.055 in.)

25) Remove oil pump assembly (1).

26) Remove direct clutch assembly (1).

1

2
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27) Remove input shaft front thrust bearing (1).

28) Remove input shaft rear thrust bearing (1) and thrust bearing
race (2).

29) Remove direct clutch hub (1).

30) Remove differential assembly (1) and counter shaft assem-
bly (2).

31) Remove governor apply No.2 gasket (1).

NOTE:
If input shaft front thrust bearing is not found, it may
have been taken out with oil pump assembly.

NOTE:
If input shaft rear thrust bearing is not found, it may have
been taken out with direct clutch assembly.
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32) Remove fluid reservoir LH plate (1).

33) Turn over transaxle and remove rear cover assembly (1).

34) Remove reverse clutch drum thrust bearing (1).

35) Remove 2nd brake gasket (1).

NOTE:
If reverse clutch drum thrust bearing is not found, it may
have been taken out with rear cover assembly.
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36) Measure O/D and 2nd coast brake piston stroke.
• Measure dimension “a” from mating surface of transaxle

case to O/D and 2nd coast brake rear plate (1) using
straightedge and micrometer caliper.

• Measure dimension “b” from O/D and 2nd coast brake piston
(2) to rear cover assembly mating surface using straightedge
and micrometer caliper.

• Calculate piston stroke from measured value of dimensions
“a” and “b”.

• Piston stroke = “a” – “b”

O/D and 2nd coast brake piston stroke
Standard: 0.65 – 1.05 mm (0.026 – 0.041 in.)

If piston stroke exceeds specification above, inspect and replace
plates and discs.

37) Remove forward and reverse clutch assembly (1).

38) Remove intermediate shaft thrust bearing front race (1),
thrust bearing (2) and rear race (3) from forward and reverse
clutch assembly (4).

NOTE:
If intermediate shaft thrust bearing and/or races are not
found on forward and reverse clutch assembly, they may
have been left in transaxle.
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39) Remove O/D and 2nd coast brake rear plate (1), discs (2),
separator plate (3) and retaining plate (4).

40) Remove forward clutch hub (1).

41) Remove rear sun gear thrust bearing (1) from forward clutch
hub (2).

42) Remove rear sun gear thrust bearing race (1).

43) Remove rear planetary sun gear subassembly (1) and one-
way clutch No.1 assembly (2).

NOTE:
If rear sun gear thrust bearing is not found on forward
clutch hub, it may have been left in transaxle.
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44) Remove planetary gear thrust bearing (1).

45) Remove one-way clutch No.1 assembly (2) from rear plane-
tary sun gear subassembly (3).

46) Remove planetary carrier thrust washer (1).

47) Remove O/D and 2nd coast brake retaining plate snap ring
(1).

48) Remove front planetary sun gear (1).

49) Remove front sun gear thrust bearing race (2) from front
planetary sun gear (1).

NOTE:
If planetary gear thrust bearing is not found on one-way
clutch No.1 assembly, it may have been left in trasaxle.
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50) Before disassembling 2nd brake piston assembly (4), check
2nd brake piston stroke by measuring clearance between
2nd brake separator plate (1) and piston (2) with feeler
gauge (3).
If clearance (piston stroke) is out of specification, replace
brake discs and plates with new ones.

2nd brake piston stroke
“a”: 0.40 – 1.25 mm (0.016 – 0.049 in.)

51) Using special tool and hydraulic press, remove 2nd brake
piston snap ring (1).

Special tool
(A): 09926-96050

52) Remove 2nd brake piston assembly (1).

53) Remove 2nd brake return spring subassembly (1).

3

4

1

2

4

“a”

CAUTION:
Do not press 2nd brake piston assembly in over 0.4 mm
(0.016 in.).
Excessive compression may cause damage to piston
assembly, return spring, plates and/or discs.
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54) Remove 2nd brake separator plates (1) discs (2) and retain-
ing plate (3).

55) Remove brake drum gasket (1).

56) Remove one-way clutch outer race retainer (1).

57) Check one-way clutch No.2 as follows.
• Ensure planetary carrier (1) rotates only in counterclockwise

direction “A”, never in clockwise direction “B”.
• If the planetary carrier rotates both ways or does not rotate

either way, one-way clutch No.2 assembly will need to be
replaced with new one-way clutch No.2 assembly.

58) Remove one-way clutch No.2 assembly (1).

1
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59) Remove planetary gear assembly (1).

60) Measure 1st and reverse brake piston stroke
• Using special tool, measure 1st and reserve brake piston

stroke when compressed air (400 – 800 kPa, 4 – 8 kg/cm2,
57 – 113 psi) is blown through oil hole.

Special tool
(A): 09900-20607
(B): 09900-20701
(C): 09952-06020

1st and reverse brake piston stroke
Standard: 0.79 – 1.49 mm (0.031 – 0.059 in.)

If piston stroke exceeds specified value, disassemble, inspect
and replace discs and plates.

61) Remove snap ring while the 1st and reverse brake piston
return springs are compressed using special tool and
hydraulic press.

Special tool
(A): 09926-97620

62) Remove 1st and reverse brake retaining plate, discs and
separator plates.

63) Remove 1st and reverse brake return spring subassembly
(1).

CAUTION:
Do not press 1st and reverse brake return spring subas-
sembly in over 0.8 mm (0.031 in.).
Excessive compression may cause damage to return
spring subassembly, discs, plates and/or piston.
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64) Turn over transaxle and uncaulk reduction drive gear nut (1).

65) Secure reduction drive gear (1) with parking lock pawl, then
remove reduction drive gear nut.

66) Using special tools and hydraulic press, remove planetary
ring gear subassembly (1).

Special tool
(A): 09913-84510
(B): 09923-78210

67) Remove parking lock pawl shaft, then spring (2) and parking
lock pawl (1).

CAUTION:
• It is recommended that this operation should be car-

ried out on rubber mat to prevent damaging transaxle
case.

• Never reuse removed nut.

CAUTION:
Do not reuse planetary ring gear subassembly. Other-
wise it may cause damage to planetary gear unit and/or
reduction gears.
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68) Screwing 3 bolts (1), remove reduction drive gear (2).

69) Blowing compressed air from oil hole of oil pump, remove
1st and reverse brake piston (1).

70) Remove parking lock pawl bracket (1).

71) With slotted screw driver, cut and unfold manual valve lever
spacer (1) and proceed to remove manual valve lever
spacer.

Bolt Length
1 30 mm (1.20 in.)

CAUTION:
Screw 3 bolts into reduction drive gear uniformly, or
reduction drive gear, bearing and transaxle case may be
damaged.
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72) Using spring pin remover with 3 mm (0.12 in.) in diameter
and hammer, drive out manual valve lever pin (1).

73) Remove manual shift shaft (2).

74) Remove parking lock pawl rod (2) from manual valve lever
(1).

75) Remove manual detent spring (1).

76) Remove manual shift shaft oil seal (1).
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Inspection
Brake Discs

Dry and inspect them for pitting, burn flaking, significant wear,
glazing, cracking, charring and chips or metal particles imbedded
in lining.
If discs show any of the above conditions, replacement is
required.

Brake Separator Plates and Retaining Plates

Dry plates and check for discoloration. If plate surface is smooth
and even color smear is indicated, plate should be reused. If
severe heat spot discoloration or surface scuffing is indicated,
plate must be replaced.

Brake Return Spring Subassembly

Measure brake return springs.

Free length of 1st & reverse brake return spring
“a”: 21.71 mm (0.855 in.)

Free length of 2nd brake return spring
“a”: 15.85 mm (0.624 in.)

Evidence of extreme heat or burning in the area of clutch may
have caused springs to take heat set and would require their
replacement.

NOTE:
• If disc lining is exfoliated or discolored, replace all

discs.
• Before assembling new discs, soak them in A/T fluid

for at least two hours.

NOTE:
• Do not apply excessive force when measuring spring

free length
• Perform measurement at several points.

“a”
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One-way Clutch No.1 Assembly

1) Install one-way clutch No.1 assembly (2) to rear planetary
sun gear subassembly (1).

2) Securing rear planetary sun gear subassembly, ensure that
one-way clutch No.1 assembly rotates only in one direction.
If the one-way clutch rotates in both directions or it does not
rotate in either direction, replace it with new one.

Disassembly/Assembly of Subassembly

CAUTION:
• Keep component parts in group for each subassembly and avoid mixing them up.
• Clean all parts with cleaning solvent thoroughly and air dry them.
• Use kerosene or automatic transaxle fluid as cleaning solvent.
• Do not use wiping cloths or rags to clean or dry parts.
• All oil passages should be blown out and checked to make sure that they are not obstructed.
• Keep face and eyes away from solvent spray while air blowing parts.
• Check mating surface for irregularities and remove them, if any, and clean it again.
• Soak new clutch discs and brake discs in transaxle fluid for at least 2 hours before assembly.
• Replace all gaskets and O-ring with new ones.
• Apply automatic transaxle fluid to all O-rings.
• When installing seal ring, be careful so that it is not expanded excessively, extruded or caught.
• Replace oil seals that are removed and apply grease to their lips.
• Before installing, be sure to apply automatic transaxle fluid to sliding, rolling and thrusting surface

of all component part. Also after installation, make sure to check each part for proper operation.
• Always use torque wrench when tightening bolts.
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Oil pump assembly

Disassembly
1) Remove O-ring from pump body.

2) Remove 8 oil pump subassembly bolts (1) and stator shaft
assembly (2).

1. Oil seal
: Apply grease 99000-25030 to oil seal lip.

7. Oil pump subassembly bolts

2. O-ring Apply automatic transaxle fluid.

3. Oil pump body Tightening torque

4. Oil pump driven gear Do not reuse.

5. Oil pump drive gear

6. Stator shaft assembly
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3) Remove oil seal (1) using special tool.

Special tool
(A): 09913-50121

Inspection

1) Check body clearance of driven gear.
Push driven gear to one side of body Using feeler gauge,
measure clearance between driven gear and body.
If clearance exceeds its standard value, replace oil pump
assembly.

Clearance between oil pump driven gear and oil pump 
body
Standard: 0.1 – 0.17 mm (0.0039 – 0.0067 in.)

2) Check tip clearance between drive and driven gear.
Using a feeler gauge, measure clearance between drive and
driven gear tips.
If clearance exceeds its standard value, replace oil pump
assembly.

Tip clearance between oil pump drive gear and oil pump 
driven gear
Standard: 0.07 – 0.15 mm (0.0028 – 0.0059 in.)

3) Check side clearance of both gears.
Using straightedge (1) and feeler gauge (2), measure side
clearance between gears and pump body.
If clearance exceeds its standard value, replace oil pump
assembly.

Side clearance between gears and oil pump body
Standard: 0.02 – 0.05 mm (0.0008 – 0.0019 in.)

2. Oil pump body

1. Oil pump driven gear

2. Oil pump body

1. Oil pump driven gear

2. Oil pump drive gear
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4) Using special tool, measure stator shaft bush bore.
If measured stator shaft bush bore is out of specifications,
replace oil pump assembly with new one.

Special tool
(A): 09900-20605

Stator shaft bush bore
Standard: 18.424 – 18.450 mm (0.7254 – 0.7264 in.)

5) Install direct clutch assembly (1) to stator shaft assembly (2),
then ensure that direct clutch assembly turns smoothly.
If unsmooth rotation or noise are found in oil pump assem-
bly, replace oil pump assembly with new one. This check
should also be done to input shaft assembly and replace
input shaft assembly if necessary.

6) Using special tool, measure oil pump body bush bore.

Special tool
(A): 09900-20605

Oil pump body bush bore
Standard: 38.113 – 38.138 mm (1.5005 – 1.5015 in.)

If measured oil pump body bush bore is out of specifications,
replace oil pump assembly with new one. Torque converter also
needs to be checked. Replace torque converter, if necessary.

Assembly

1) Install new oil pump body oil seal (1).
Use special tool and hammer to install it, and then apply
grease to its lip.

Special tool
(A): 09913-85210

“A”: Grease 99000-25030

2) Install driven gear and drive gear to oil pump body after
applying A/T fluid.

1. Stator shaft bush

1. Oil pump body bush

1. Oil pump body
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3) Install stator shaft assembly to oil pump body and tighten 8
pump subassembly bolts (1) to specification.

Tightening torque
Oil pump subassembly bolts 
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

4) After applying A/T fluid to new O-ring, install it to oil pump
body.

5) Check drive gear for smooth rotation by using slotted screw
driver.

CAUTION:
Do not damage oil seal with slotted screw driver.

1. Oil pump assembly

2. Slotted screw driver
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Direct clutch assembly

1. Input shaft front thrust bearing 8. Shaft snap ring

2. Input shaft seal ring 9. Direct clutch separator plate

3. Input shaft subassembly 10. Direct clutch disc

4. Inner O-ring 11. Direct clutch retaining plate

5. Direct clutch piston 12. Plate snap ring

6. Outer O-ring Apply automatic transaxle fluid.

7. Direct clutch return spring subassembly Do not reuse.
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Preliminary Check

1) Install direct clutch assembly (1) to oil pump assembly (2),

blow in air (400 – 800 kPa, 4 – 8 kg/cm2, 57 – 113 psi)
through oil hole (3) of oil pump assembly with special tool
attached on upper surface of direct clutch piston, and mea-
sure piston stroke of direct clutch.

Special tool
(A): 09900-20607
(B): 09900-20701

Direct clutch piston stroke: 0.4 – 0.7 mm (0.016 – 0.027 in.)

If piston stroke exceeds specified value, disassemble, inspect
and replace inner parts.

Disassembly

1) Remove plate snap ring (1), then remove direct clutch retain-
ing plate, discs and separator plates.

2) Using special tool and hydraulic press, remove shaft snap
ring (1).

Special tool
(A): 09926-98310

3) Remove direct clutch return spring assembly (2).

4) Using a finger to block oil hole (1), apply compressed air

(400 – 800 kPa, 4 – 8 kg/cm2, 57 – 113 psi) to opposite hole,
which will assist in removal of the clutch piston.

CAUTION:
Do not press direct clutch return spring subassembly in
over 0.7 mm (0.027 in.).
Excessive compression may cause damage to direct
clutch return spring subassembly and/or piston.
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5) Remove outer O-ring (1).

6) Remove inner O-ring (2).

7) Remove input shaft seal rings (1).

Inspection
Clutch Discs, Plates and Retaining Plate

Check that sliding surfaces of discs, separator plates and retain-
ing plate are not worn hard or burnt. If necessary, replace.

2. Direct clutch piston

1. Input shaft subassembly

NOTE:
• If disc lining is exfoliated or discolored, replace all

discs.
• Before assembling new discs, soak them in A/T fluid

for at least two hours.
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Direct Clutch Return Spring Subassembly

Measure free length of direct clutch return spring.

Free length of direct clutch return spring
“a”: 36.04 mm (1.419 in.)

Direct Clutch Piston

Shake direct clutch piston lightly and check that check ball (1) is

not stuck. Blow in low-pressure air (Max 100 kPa, 1 kg/cm2, 15
psi) to check ball to check that there is no air leakage.

Assembly
Reverse disassembly procedure for assembly, noting the follow-
ing points.

• Use new seal ring and O-ring. Apply A/T fluid before installa-
tion.

• Do not damage direct clutch return spring subassembly (1)
and piston by pressing in direct clutch return spring subas-
sembly passing through its original installing position over
0.7 mm (0.027 in.).

Special tool
(A): 09926-98310

• Apply A/T fluid to direct clutch separator plates (4), discs (3)
and retaining plate (2).

• Install direct clutch separator plates (4) discs (3) retaining
plate (2) and snap ring (1) to input shaft subassembly.

NOTE:
• Do not apply excessive force when measuring spring

free length. 
• Perform measurement at several points.
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• Install plate snap ring so that its both ends would be posi-
tioned in correct locations as shown in figure.

• After assembly, measure direct clutch piston stroke.

Special tool
(A): 09900-20607
(B): 09900-20701

Direct clutch piston stroke: 0.4 – 0.7 mm (0.016 – 0.027 in.)

When piston strike is out of specification, select direct clutch
retaining plate with suitable thickness from among the list below
and replace it.

Available direct clutch retaining plate thickness

[A] Correct

[B] Incorrect

Thickness Identification mark
2.8 mm 4

3.0 mm (0.118 in.) 1
3.2 mm (0.126 in.) 2
3.4 mm (0.134 in.) 3

1. Direct clutch assembly

2. Oil pump assembly

3. Oil hole
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Forward and reverse clutch assembly

1. Forward clutch balancer 11. Reverse clutch separator plate

2. Forward clutch return spring subassembly 12. Reverse clutch disc

3. Forward clutch piston 13. Reverse clutch cushion plate

4. Forward clutch piston O-ring 14. Forward clutch plate snap ring

5. Forward clutch drum 15. Forward clutch retaining plate

6. Forward clutch drum O-ring 16. Forward clutch disc

7. Intermediate shaft subassembly 17. Forward clutch separator plate

8. Inter mediate shaft seal ring 18. Balancer snap ring

9. Reverse clutch plate snap ring Apply automatic transaxle fluid.

10. Reverse clutch retaining plate Do not reuse.
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Preliminary Check

1) Install forward and reverse clutch assembly (1) to transaxle
rear cover (2), blow in compressed air (400 – 800 kPa, 4 – 8

kg/cm2, 57 – 113 psi) through oil hole (4) of transaxle rear
cover with the special tool attached on the upper surface of
reverse clutch retaining plate (3), and measure reverse
clutch piston stroke.
If piston stroke exceeds specified value, disassemble,
inspect and replace inner parts.

Special tool
(A): 09900-20607
(B): 09900-20701

Reverse clutch piston stroke: 1.20 – 1.60 mm (0.047 – 
0.063 in.)

2) Blow compressed air (400 – 800 kPa, 4 – 8 kg/cm2, 57 – 113
psi) through oil hole (1) of transaxle rear cover with the spe-
cial tool attached on the upper surface of forward clutch
retaining plate, and measure forward clutch piston stroke.
If piston stroke exceeds specified value, disassemble,
inspect and replace inner parts.

Special tool
(A): 09900-20607
(B): 09900-20701
(C): 09952-06020

Forward clutch piston stroke: 1.30 – 1.50 mm (0.051 – 
0.059 in.)

Disassembly

1) Remove reverse clutch plate snap ring (1) and take out
reverse clutch retaining plate, discs, separator plates and
reverse clutch cushion plate from intermediate shaft subas-
sembly.

2) Remove forward clutch plate snap ring (1) and take out for-
ward clutch retaining plate, discs and separator plates from
forward clutch drum.
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3) Remove balancer snap ring by using special tool and
hydraulic press.

Special tool
(A): 09926-97610

4) Remove forward clutch balancer (1).

5) Remove forward clutch return spring subassembly (1).

6) Install intermediate shaft subassembly (1) to transaxle rear
cover (2). Apply compressed air (400 – 800 kPa, 4 – 8 kg/

cm2, 57 – 113 psi) to oil hole (3) of transaxle rear cover to
remove forward clutch piston (4).

7) Apply compressed air (400 – 800 kPa, 4 – 8 kg/cm2, 57 –
113 psi) to oil hole (1) of transaxle rear cover to remove for-
ward clutch drum (2).

CAUTION:
Do not press forward clutch return spring subassembly
in over 1.5 mm (0.059 in.).
Excessive compression may cause damage to return
spring subassembly and/or balancer.

2. Intermediate shaft subassembly
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8) Remove forward clutch piston O-ring (1) from intermediate
shaft subassembly (2).

9) Remove forward clutch drum O-ring (1) from forward clutch
drum (2).

10) Remove intermediate shaft seal ring (1) from intermediate
shaft subassembly (2).

Inspection
Clutch Discs, Separator Plates and Retaining Plate

Check that sliding surfaces of discs, separator plates and retain-
ing plate are not worn hard or burnt. If necessary, replace.

NOTE:
• If disc lining is exfoliated or discolored, replace all

discs.
• Before assembling new discs, soak them in A/T fluid

for at least two hours.
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Forward Clutch Return Spring Subassembly

Measure free length of forward clutch return spring.

Free length of forward clutch return spring: 
24.04 mm (0.946 in.)

Forward Clutch Piston Lip and Forward Clutch Balancer 
Lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

Forward Clutch Drum Lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

Assembly
Reverse disassembly procedure for assembly, noting the follow-
ing points.

• Before assembling, apply automatic transaxle fluid to com-
ponent parts.

• Replace O-rings and seal ring with new ones.

NOTE:
• Do not apply excessive force when measuring spring

free length.
• Perform measurement at several points.
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• Do not damage forward clutch return spring subassembly
and balancer by pressing in forward clutch return spring sub-
assembly passing through its original installing position over
1.5 mm (0.059 in.).

Special tool
(A): 09926-97610

• Apply A/T fluid to forward clutch separator plates (1), discs
(2) and retaining plate (3).

• Install forward clutch separator plates (1), discs (2) and
retaining plate (3), then snap ring (4) to forward clutch drum.

• Install forward clutch plate snap ring so that its both ends
would be positioned in correct locations as shown in figure.

[A] Correct

[B] Incorrect
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• Measure forward clutch piston stroke in the same manner as
“Preliminary Check”.

Special tool
(A): 09900-20607
(B): 09900-20701
(C): 09952-06020

Forward clutch piston stroke: 1.30 – 1.50 mm (0.051 – 
0.059 in.)

When piston stroke is out of specification, select forward clutch
retaining plate with proper thickness from among the list below
and replace it.

Available forward clutch retaining plate thickness

• Install reverse clutch cushion plate (1) in correct direction as
shown in figure.

• Apply A/T fluid to reverse clutch cushion plate (1) reverse
clutch separator plate (2) disces (3) and retaining plate (4).

• Install reverse clutch cushion plate (1) reverse clutch sepa-
rator plate (2) disces (3) retaining plate (4) and then snap
ring (5) to intermediate shaft subassembly.

Thickness Identification mark
3.0 mm (0.118 in.) 1
3.1 mm (0.122 in.) 5
3.2 mm (0.126 in.) 2
3.3 mm (0.130 in.) 6
3.4 mm (0.134 in.) 3
3.5 mm (0.138 in.) 7
3.6 mm (0.142 in.) 4
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• Install reverse clutch plate snap ring so that its both ends
would be positioned in correct locations as shown in figure.

• Measure reverse clutch piston stroke in the same manner as
“Preliminary Check”.

Special tool
(A): 09900-20607
(B): 09900-20701

Reverse clutch piston stroke: 1.20 – 1.60 mm (0.047 – 
0.063 in.)

When piston stroke is out of specification, select reverse clutch
retaining plate with proper thickness from among the list below
and replace it.

Available reverse clutch retaining plate thickness

[A]: Correct

[B]: Incorrect

Thickness Identification mark
3.0 mm (0.118 in.) 1
3.2 mm (0.126 in.) 2
3.4 mm (0.134 in.) 3
3.6 mm (0.142 in.) 4
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2nd brake piston assembly

Disassembly

1) Apply compressed air (400 – 800 kPa, 4 – 8 kg/cm2, 57 –
113 psi) to oil hole (1) of 2nd brake cylinder (3) to remove
2nd brake piston (2).

2) Remove inner O-ring (1) and outer O-ring (2).

1. 2nd brake cylinder 4. Outer O-ring

2. 2nd brake piston Apply automatic transaxle fluid.

3. Inner O-ring Do not reuse.
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Assembly
Reverse disassembly procedure for assembly, noting the follow-
ing points.

• Use new O-rings. Apply A/T fluid to the O-rings, before
installation.

• Install 2nd brake piston (1) to which A/T fluid is applied to
2nd brake cylinder (2).
Do not damage O-ring when installing 2nd brake piston.
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Transaxle rear cover assembly (O/D and 2nd coast brake piston)

Disassembly

1) Remove snap ring by using special tools and hydraulic
press.

Special tool
(A): 09926-96030
(B): 09946-06710

2) Remove O/D and 2nd coast brake return spring assembly.

1. Snap ring 7. Transaxle rear cover

2. O/D and 2nd coast brake return spring subassembly 8. Rear cover plug

3. O/D and 2nd coast brake piston front O-ring 9. Rear cover plug O-ring

4. O/D and 2nd coast brake piston rear O-ring Apply automatic transaxle fluid.

5. O/D and 2nd coast brake piston Do not reuse.

6. Rear cover seal ring Tightening torque

CAUTION:
Do not press O/D and 2nd coast brake return spring sub-
assembly in over 1.0 mm (0.039 in.).
Excessive compression may cause damage to O/D and
2nd coast brake return spring subassembly and/or pis-
ton.

1. Transaxle rear cover
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3) Apply compressed air (400 – 800 kPa, 4 – 8 kg/cm2, 57 –
113 psi) to oil hole (2) of transaxle rear cover (1) to remove
O/D and 2nd coast brake piston.

4) Remove O/D and 2nd coast brake piston front O-ring (1) and
rear O-ring (2).

5) Remove rear cover seal rings (1).

6) Remove rear cover plugs (1).
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Inspection
O/D and 2nd Coast Blake Return Spring Subassembly

Measure free length of O/D and 2nd coast blake return spring.

Free length of O/D and 2nd coast blake return spring
“a”: 18.99 mm (0.748 in.)

Transaxle Rear Cover Bush

7) Measure transaxle rear cover bush bore by using special
tool.

Special tool
(A): 09900-20605

Transaxle rear cover bush bore
Standard: 13.94 – 14.00 mm (0.549 – 0.551 in.)

If measured transaxle rear cover bush bore is out of specifica-
tions, replace transaxle rear cover with new one. In replacement,
intermediate shaft subassembly also needs to be checked.
Replace intermediate shaft subassembly, if necessary.

Assembly

Reverse disassembly procedure for assembly, noting the follow-
ing points.

• Use new seal rings and O-rings. Apply A/T fluid to seal rings
and O-rings before installation.

• Tighten rear cover plugs to specified torque.

Tightening torque
Rear cover plugs: 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

• Before installing rear cover seal ring, apply A/T fluid to ring.
First, tighten seal ring to 5 mm (0.197 in.), then install seal
ring.

• Do not open rear cover seal ring too wide to attach.

NOTE: 
• Do not apply excessive force when measuring spring

free length.
• Perform measurement at several points.

1. Transaxle rear cover
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• Do not damage O/D and 2nd coast brake return spring sub-
assembly and piston by pressing in O/D and 2nd coast brake
return spring subassembly passing through its original
installing position over 1.0 mm (0.039 in.).

Special tool
(A): 09926-96030
(B): 09946-06710

Differential Assembly

1. Transaxle rear cover

1. Differential side RH bearing 7. Side bearing cup

2. Output shaft speed sensor (VSS) drive gear 8. Differential side LH bearing

3. Differential case subassembly Apply automatic transaxle fluid.

4. Final gear Tightening torque

5. Side bearing shim Do not reuse.

6. Final gear bolt
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Disassembly

1) Remove final gear bolts (1), and then final gear (2).

2) Remove differential side RH bearing by using special tools.

Special tool
(A): 09926-37610
(B): 09926-37610-001
(C): 09926-37610-003
(D): 09926-47610-002

3) Remove output shaft speed sensor (VSS) drive gear (1).

4) Remove differential side LH bearing by using special tools.

Special tool
(A): 09926-37610
(B): 09926-37610-001
(C): 09926-37610-003
(D): 09926-37610-002

2. Differential case subassembly
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Inspection

1) Hold differential case subassembly with soft jawed vice and
set special tools as shown.

Special tool
(A): 09900-20607
(B): 09900-20701

2) Measure differential gear thrust play.

Differential gear thrust play:
0.05 – 0.20 mm (0.002 – 0.008 in.)

3) If thrust play is out of specification, replace differential case
subassembly.

Assembly

1) Put final driven gear in water vessel, heat and remove when
it boils, then remove moisture.

2) As shown in figure, facing groove (2) side upward, install
final driven gear (1) to differential case.

WARNING:
• When taking warmed final driven gear out of vessel,

use tongs or the like. Taking out it with bare hand will
cause severe burn.

• While installing warmed final driven gear, use oven
glove such as leather glove. Picking up it with bare
hand may cause burn.

CAUTION:
Do not leave final driven gear in boiling water for longer
than 5 min. Overheating the gear may cause strength
reduction of gear.

NOTE:
After removing moisture on final driven gear, install final
driven gear to differential case as quickly as possible.
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3) Tighten final gear bolts (1) to specified torque.

Tightening torque
Final gear bolts
(a): 78 N·m (7.8 kg-m, 56.5 lb-ft)

4) After applying A/T fluid to output shaft speed sensor (VSS)
drive gear (1), install output shaft speed sensor drive gear.

5) Install new differential side RH bearing (1) by using special
tool and hydraulic press.

Special tool
(A): 09913-70123

6) Install new differential side LH bearing (1) by using special
tool and hydraulic press.

Special tool
(A): 09913-70123

2. Final driven gear

NOTE:
• To avoid rust, apply A/T fluid to final driven gear after

installation.

NOTE:
Replace differential side RH bearing together with bear-
ing cup as a set.

NOTE:
Replace differential side LH bearing together with bear-
ing cup as a set.
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Countershaft assembly

Disassembly

1) Remove countershaft LH bearing (1) and reduction driven
gear (2) at once by using special tool and hydraulic press.

Special tool
(A): 09925-98221

2) Remove countershaft RH bearing (1) by using special tools.

Special tool
(A): 09913-61510
(B): 09926-58010

1. Countershaft RH bearing 5. Bearing cap

2. Countershaft 6. Countershaft bearing shim

3. Countershaft LH bearing Apply automatic transaxle fluid.

4. Reduction driven gear Do not reuse.
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Assembly

1) Install new countershaft RH bearing (1) by using special tool
and hydraulic press.

Special tool
(A): 09913-84510

2) Install reduction driven gear (1) with special tools and
hydraulic press.

Special tool
(A): 09913-84510
(B): 09925-88210

3) Install countershaft LH bearing (1) with special tools and
hydraulic press.

Special tool
(A): 09913-84510
(B): 09925-88210

NOTE:
Replace countershaft RH bearing together with bearing
cup as a set.
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Valve body assembly

Disassembly

1) Pull out manual valve (1).

1. Pressure control solenoid valve 8. Manual valve

2. Shift solenoid valve-A (No.1) 9. Solenoid lock plate

3. Shift solenoid valve-B (No.2) 10. O-ring

4. TCC (Lock-up) solenoid valve Apply automatic transaxle fluid.

5. Timing solenoid valve Tightening torque

6. Temperature sensor clamp Do not reuse.

7. Valve body assembly

CAUTION:
When replacing pressure control solenoid valve, it is strictly required to replace it together with vale
body assembly as a set. Replacing pressure control solenoid independently may cause excessive
shift shock.
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2) Remove pressure control solenoid valve (1).

3) Remove TCC (Lock-up) solenoid valve (1).

4) Remove shift solenoid valve-A (1).

5) Remove shift solenoid valve-B (1).

6) Remove timing solenoid valve (1).

2. Solenoid lock plate
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7) Remove temperature sensor clamp (1).

Assembly
Reverse disassembly procedure for assembly, noting following
points.

• Shift solenoid valve-A and -B are identical
• After applying A/T fluid to new O-rings, fit them to solenoid

valves, then install solenoid valves to valve body.

• Tighten solenoid valve bolts to specified torque

Tightening torque
Solenoid valve bolts
(a): 11 N·m (1.1 kg-m, 8.0 lb-ft)

Torque converter housing
Disassembly

1) Remove fluid reservoir RH plate (1) and lubrication tube
clamp (2).

Bolt Length “a” Pieces
A (1) 49 mm (1.93 in.) 5
B (2) 20 mm (0.79 in.) 1
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2) Remove lubrication LH tube (1) and RH tube (2).

3) Remove differential side oil seal (1).

4) Remove countershaft RH bearing cup by using special tools.

Special tool
(A): 09944-96011
(B): 09942-15511

5) Remove differential side RH bearing cup by using special
tools.

Special tool
(A): 09944-96011
(B): 09942-15511

6) Remove torque converter case plugs (1).

NOTE:
Do not bend lubrication tube with excessive force.
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Assembly

1) After applying A/T fluid to new O-rings, fit them to housing
plugs. Finally install plugs to torque converter housing.

Tightening torque
Torque converter housing plugs
(a): 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

2) Using special tools, assemble differential side RH bearing
cup.

Special tool
(A): 09924-74510
(B): 09944-88220

3) Using special tool, install countershaft RH bearing cup.

Special tool
(A): 09924-74510
(B): 09944-88220

a)Using special tools, install new differential side oil seal to torque
converter housing.

Special tool
(A): 09924-74510
(B): 09944-88220

Differential side oil seal installing depth 
“a”: 2.6 – 3.6 mm (0.10 – 0.14 in.)

4) Apply grease to oil seal lip.

Grease 99000-25030

(A)

(B)

(B)

(A)
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5) Install lubrication LH tube (1) and RH tube (2).

6) Install fluid reservoir RH plate (1) and lubrication tube clamp
(2).

Tightening torque
Lubrication tube clamp bolt
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)
Fluid reservoir RH plate bolts
(b): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

Transaxle case
Disassembly

1) Remove differential side oil seal (1).

2) Remove countershaft LH bearing cup and shim with special
tools.

Special tool
(A): 09944-96011
(B): 09942-15511
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3) Remove differential side LH bearing cup and shim with spe-
cial tools.

Special tool
(A): 09944-96011
(B): 09942-15511

Assembly

1) Using special tools, assemble shim and differential side LH
bearing cup.

Special tool
(A): 09924-74510
(B): 09944-88220

2) Using special tools, assemble shim and countershaft LH
bearing cup.

Special tool
(A): 09924-74510
(B): 09944-88220

3) Install new differential side oil seal to transaxle case by using
special tools.

Special tool
(A): 09924-74510
(B): 09944-88220

Differential side oil seal installing depth
“a”: 3.8 – 4.8 mm (0.15 – 0.19 in.)

4) Apply grease to oil seal lip.

Grease 99000-25030

NOTE:
Use shim with same thickness as the removed one.

(B)

(A)

NOTE:
Use shim with same thickness as the removed one.

(B)

(A)
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Adjustment before unit assembly
Differential Side Bearing Preload

1) After applying A/T fluid to differential assembly, fit it to tran-
saxle case.

2) Install torque converter housing to transaxle case, then
tighten bolts (1) to specified torque.

Tightening torque
Torque converter housing bolts
(a): 33 N·m (3.3 kg-m, 24.0 lb-ft)

3) Measure bearing preload (a) by using a special tool.

Special tool
(A): 09928-06050

Differential side bearing preload (starting torque) 
In the case of new bearing 
(a): 0.8 – 1.4 N·m (8.0 – 14.0 kg-cm, 0.58 – 1.01 lb-ft)

In the case of reused bearing
(a): 0.4 – 0.7 N·m (4.0 – 7.0 kg-cm, 0.29 – 0.51 lb-ft)

4) If bearing preload is out of specification, select shim with
suitable thickness from among the list below and replace it.
Then adjust differential side bearing preload within specifica-
tion.
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Available shim thickness

5) Remove differential assembly.

Counter Shaft Bearing Preload

1) After applying A/T fluid to countershaft assembly (1) and dif-
ferential assembly (2), fit them.

2) Install torque converter housing to transaxle case, then
tighten bolts to specified torque.

Tightening torque
Torque converter housing bolts: 33 N·m (3.3 kg-m, 24 lb-ft)

Thickness Identification mark
1.80 mm (0.070 in.) A
1.85 mm (0.072 in.) B
1.90 mm (0.074 in.) C
1.95 mm (0.076 in.) D
2.00 mm (0.078 in.) E
2.05 mm (0.080 in.) F
2.08 mm (0.081 in.) G
2.11 mm (0.083 in.) H
2.14 mm (0.084 in.) J
2.17 mm (0.085 in.) K
2.20 mm (0.087 in.) L
2.23 mm (0.088 in.) M
2.26 mm (0.089 in.) N
2.29 mm (0.090 in.) P
2.32 mm (0.091 in.) Q
2.35 mm (0.092 in.) R
2.40 mm (0.094 in.) S
2.45 mm (0.096 in.) T
2.50 mm (0.098 in.) U
2.55 mm (0.100 in.) V
2.60 mm (0.102 in.) W
2.65 mm (0.104 in.) X
2.70 mm (0.106 in.) Y

NOTE:
Record measured differential side bearing preload,
because it is necessary to adjust counter shaft bearing
preload.
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3) Measure bearing preload (b) by using special tool.

Special tool
(A): 09928-06050

Counter shaft bearing preload = (b) – Differential side bearing
preload (a)

Counter shaft bearing preload (Starting torque)
In the case of new bearing
0.33 – 0.76 N·m (3.3 – 7.6 kg-cm, 0.24 – 0.55 lb-ft)

In the case of reused bearing
0.17 – 0.38 N·m (1.7 – 3.8 kg-cm, 0.12 – 0.28 lb-ft)

4) If bearing preload is out of specification, select shim with
suitable thickness from among the list below and replace it.
Then adjust countershaft bearing preload within specifica-
tion.

Available shim thickness

5) Remove differential assembly and counter shaft assembly.

Thickness Identification mark
1.70 (0.066 in.) 1
1.75 (0.068 in.) 2
1.80 (0.070 in.) 3
1.85 (0.072 in.) 4
1.90 (0.074 in.) 5
1.93 (0.075 in.) 6
1.96 (0.077 in.) 7
1.99 (0.078 in.) A
2.02 (0.079 in.) B
2.05 (0.080 in.) C
2.08 (0.081 in.) D
2.11 (0.083 in.) E
2.14 (0.084 in.) F
2.17 (0.085 in.) G
2.20 (0.086 in.) H
2.25 (0.088 in.) K
2.30 (0.090 in.) L
2.35 (0.092 in.) M
2.40 (0.094 in.) N
2.45 (0.096 in.) P
2.50 (0.098 in.) Q
2.55 (0.100 in.) R
2.60 (0.102 in.) S
2.65 (0.104 in.) U
2.70 (0.106 in.) W
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Unit Assembly

1) Install new manual shift shaft oil seal to transaxle case.
Use special tool and hammer to install it, and then apply
grease to its lip.

Special tool
(A): 09925-98210

“A”: Grease 99000-25030

Manual shift shaft oil seal installing depth
“a”: 0.75 – 1.25 mm (0.03 – 0.05 in.)

2) Install manual detent spring (1) to transaxle case and tighten
manual detent spring bolt to specified torque.

Tightening torque
Manual detent spring bolt
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

3) Install parking lock pawl rod (2) to manual valve lever (1).

CAUTION:
• Automatic transaxle consists of highly precise parts. As even flaw in small part may cause oil leak-

age or decrease in function, check each part carefully before installation.
• Clean all parts with compressed air. Never use wiping cloths or rags.
• Before assembling new clutch or brake discs, soak them in automatic transaxle fluid for at least 2

hours.
• Be sure to use new gaskets and O-rings.
• Lubricate O-rings with automatic transaxle fluid.
• Apply automatic transaxle fluid on sliding or rotating surfaces of the parts before assembly.
• Use Suzuki Super Grease “C” to retain parts in place.
• Be sure to install thrust bearings and races in correct direction and position.
• Make sure that snap ring ends are not aligned with one of cutouts and are installed in groove cor-

rectly.
• Do not use adhesive cements on gaskets and similar parts.
• Be sure to torque each bolt and nut to specification.

“a”

(A)

“A”
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4) After applying A/T fluid to new manual valve lever (1), install
new manual shift shaft (4), new spacer (3) and manual valve
lever to transaxle case.

5) After installing manual valve lever pin (2) by using spring pin
remover with 3 mm (0.12 in.) in diameter (5) and hammer,
turn spacer to set the position as shown in the figure. Then
calk spacer with a punch.

6) Install parking lock pawl bracket (1) to transaxle case.

Tightening torque
Parking lock pawl bracket bolts
(a): 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

7) After applying A/T fluid to new O-rings, install them to 1st
and reverse brake piston (3).

8) Install 1st and reverse brake piston (1) to transaxle case (2).

1. Inner O-ring

2. Outer O-ring

NOTE:
Be careful not to damage O-ring when installing 1st and
reverse brake piston.
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9) Install 1st and reverse brake return spring subassembly (1)
to transaxle case (2).

10) Apply A/T fluid to 1st and reverse brake discs (2) separator
plates (3) and retaining plate (1), then install them to tran-
saxle case.

11) Compress 1st and reverse brake return spring using special
tool and hydraulic press, then attach snap ring.

Special tool
(A): 09926-97620

CAUTION:
Do not damage 1st and reverse brake return spring sub-
assembly discs, plates and piston by pressing in 1st and
reverse brake return spring subassembly passing
through its original installing position over 0.8 mm (0.031
in.)
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12) Install 1st and reverse brake plate snap ring so that its both
ends would be positioned in correct locations as shown in
figure.

13) Using special tools, measure 1st and reverse brake piston

stroke when compressed air (400 – 800 kPa, 4 – 8 kg/cm2,
57 – 113 psi) is brown through oil hole.

Special tool
(A) 09900-20607
(B) 09900-20701
(C) 09952-06020

1st and reverse brake piston stroke
Standard: 0.791 – 1.489 mm (0.0311 – 0.0586 in.)

14) Install reduction drive gear (1) to transaxle case (3) by using
special tools and hydraulic press.

Special tool
(A): 09951-18210
(B): 09944-78210

[A] Correct

[B] Incorrect

CAUTION:
• Do not use transaxle case as groundwork to press fit

reduction drive gear.
• Do not give load more than 20 kN (2000 kg, 4410 lb)

with hydraulic press. Otherwise, it may result in dam-
aging reduction drive gear bearing.

2. Stand that can slightly lift transaxle case.

NOTE:
When replacing reduction drive gear, replace it together
with reduction driven gear as a set.
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15) Install parking lock pawl (1) and spring (2). Apply A/T fluid to
parking lock pawl shaft, then insert it into transaxle case.

16) Install new planetary ring gear subassembly (1) to reduction
drive gear (3) by using special tools and hydraulic press.

Special tool
(A): 09951-18210
(B): 09944-78210

17) Tighten new reduction drive gear nut to planetary ring gear
subassembly little by little until reduction drive gear bearing
preload is within specification.

Tightening torque
Reference: 100 N·m (10.0 kg-m, 72.5 lb-ft)

Reduction drive gear bearing preload (turning torque)
Standard: 0.05 – 0.35 N·m (0.5 – 3.5 kg-cm, 0.036 – 0.253 
lb-ft)

CAUTION:
• Do not reuse planetary ring gear subassembly. Other-

wise it may cause damage to planetary gear unit and/or
reduction gears.

• Do not use transaxle case as groundwork to press fit
planetary ring gear subassembly. 

• Do not give load more than 20 kN (2000 kg, 4410 Ib)
with hydraulic press. Otherwise, it may result in dam-
aging reduction drive gear bearing.

2. Stand that can slightly lift transaxle case.

CAUTION:
• Do not tighten nut over the specifications so that

reduction drive gear nut would not be broken.
• Carry out this procedure on rubber mat in order not to

damage transaxle case.
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18) Caulk reduction drive gear nut (1).

19) Apply A/T fluid to planetary gear assembly (1), then fit it to
planetary ring gear assembly.

20) Check for correct installation of planetary gear assembly as
follows.
Measure the distance “a” by using micrometer caliper (1)
and straightedge (2). If measured value is out of specifica-
tion, remove planetary gear assembly and reinstall it prop-
erly.

Distance between planetary gear assembly and mating 
surface of transaxle case
“a”: 51.3 – 52.0 mm (2.020 – 2.047 in.)

1

“a”

“a”

2 1
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21) Apply A/T fluid to one-way clutch No.2 assembly (1), then
install it to planetary gear assembly. After that, ensure that
planetary carrier rotates only in counterclockwise direction
“A”, not in clockwise direction “B”.

22) Install one-way clutch outer race retainer (1).

23) Apply A/T fluid to new brake drum gasket (1), then install it to
transaxle case.

24) Apply A/T fluid to 2nd brake retaining plate (1), discs (2) and
separator plates (3), then install them to transaxle case.

25) Install 2nd brake return spring subassembly (1) to transaxle
case.

1

2 3

1

1
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26) Apply A/T fluid to 2nd brake piston assembly (1), and align
the projection of 2nd brake piston assembly with the groove
of transaxle case, then put together.

27) Install 2nd brake piston snap ring (1) by using special tool
and hydraulic press.

Special tool
(A): 09926-96050

28) Check 2nd brake piston stroke by measuring clearance
between 2nd brake separator plate (1) and piston (2) with
feeler gauge (3).
If clearance (piston stroke) is out of specification replace
clutch discs and plates with new ones.

2nd brake piston stroke
Standard: 0.40 – 1.25 mm (0.016 – 0.049 in.)

29) After applying A/T fluid to front sun gear thrust bearing race
(2), install it to front planetary sun gear (1).

CAUTION:
Do not damage 2nd brake piston assembly, return spring
subassembly, plates and discs by pressing in 2nd brake
assembly passing through its original installing position
over 0.4 mm (0.016 in.).

3

2

1
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30) Apply A/T fluid to front planetary sun gear (1) and install it to
planetary gear assembly (2).

31) Install O/D and 2nd coast brake retaining plate snap ring (1).

32) After applying grease to slide contact face of planetary car-
rier thrust washer (1), install it to planetary gear assembly.

“A”: Grease 99000-25030

33) Apply A/T fluid to one-way clutch No.1 assembly (3) and
install one-way clutch No.1 assembly (3) to rear planetary
sun gear subassembly (2).

34) Apply A/T fluid to planetary gear thrust bearing (1), then
install it to one-way clutch No.1 assembly (3).

35) After applying A/T fluid to rear planetary sun gear subassem-
bly and one-way clutch No.1 assembly (1), install them in
transaxle case (2).

CAUTION:
Be sure to install O/D and 2nd coast brake retaining plate
snap ring correctly in groove of transaxle case.
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36) After applying A/T fluid to rear sun gear thrust bearing race
(1), install it to rear planetary sun gear (2).

37) After applying A/T fluid to rear sun gear thrust bearing (1),
install it to forward clutch hub (2).

38) After applying A/T fluid to forward clutch hub (1), install it in
transaxle case (2).

39) After applying A/T fluid to intermediate shaft thrust bearing
rear race (3), thrust bearing (2) and front race (1), install
them to forward and reverse clutch assembly (4).

Bearing race dimension

40) Apply A/T fluid to forward and reverse clutch assembly (1).
Install forward and reverse clutch assembly while rotating
clockwise and counter clockwise frequently to fit clutch discs
to mating hubs.

Front race Rear race
Outside diameter 30.6 mm (1.20 in.) 28.2 mm (1.11 in.)
Thickness 2.0 mm (0.08 in.) 2.0 mm (0.08 in.)

NOTE:
Before installation, align teeth of forward and reverse
clutch discs to facilitate installation.
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41) Check for correct installation of forward and reverse clutch
assembly as follows.
Measure distance “a” by using micrometer caliper (1) and
straightedge (2). If out of specification, remove forward and
reverse clutch assembly, forward clutch hub, rear planetary
sun gear subassembly and one-way clutch No.1 assembly,
and reinstall them properly.

Distance between forward and reverse clutch assembly 
and mating surface of transaxle case
“a”: 27.1 – 29.4 mm (1.067 – 1.157 in.)

42) After applying A/T fluid to O/D and 2nd coast brake retaining
plate (4), separator plate (3), discs (2) and rear plate (1),
install them to transaxle case (5).

“a”

“a”

1

2
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43) Measure O/D and 2nd coast brake piston stroke.
• Measure dimension “a” from end face of transaxle case to O/

D and 2nd coast brake rear plate (1) using straightedge and
micrometer caliper.

• Measure dimension “b” from O/D and 2nd coast brake piston
(2) to rear cover assembly mating surface using straightedge
and micrometer caliper.

• Calculate piston stroke from measured value of dimensions
“a” and “b”.

• Piston stroke = “a” – “b”

O/D and 2nd coast brake piston stroke
standard: 0.65 – 1.05 mm (0.026 – 0.041 in.)

When piston stroke is out of specification, select O/D and 2nd
coast brake rear plate with proper thickness from among the list
below and replace it.

Available O/D and 2nd coast brake rear plate thickness

44) After applying A/T fluid to new 2nd brake gaskets (1), install
them to transaxle case (2).

45) After applying A/T fluid to reverse clutch drum thrust bearing
(1), install it to forward and reverse clutch assembly (2).

Thickness Identification mark
1.8 mm (0.071 in.) 1
2.0 mm (0.079 in.) 2
2.2 mm (0.087 in.) 3
2.4 mm (0.094 in.) 4
2.6 mm (0.102 in.) 5

5.0 mm
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46) Remove sealant attached to mating surface of transaxle rear
cover (1) completely.

47) Apply sealant to mating surface of transaxle rear cover (1)
by using a nozzle (2) as shown in figure by such amount that
its section is 1.2 mm (0.047 in.) in diameter.

“A”: Sealant 99000-31230

48) Install transaxle rear cover assembly on transaxle case.

49) Install hook (2) to location shown in figure.

Tightening torque
Rear cover bolts
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

50) Tighten rear cover bolts (1).

51) Install fluid reservoir LH plate (1).

Tightening torque
Fluid reservoir LH plate bolt
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

52) After applying A/T fluid to new governor apply No.2 gasket
(1), install it to transaxle case.

53) After applying A/T fluid to differential assembly (1) and coun-
tershaft assembly (2), install them to transaxle case.

“A”

2

1
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54) After applying A/T fluid to direct clutch hub (1), install it to
planetary gear assembly.

55) After applying A/T fluid to input shaft rear thrust bearing (1)
and thrust bearing race (2), install them into direct clutch hub
(3).

56) After applying A/T fluid to input shaft front thrust bearing (1),
install it to direct clutch assembly (2).

57) Apply A/T fluid to direct clutch assembly (1).
Install direct clutch assembly while rotating clockwise and
counter clockwise frequently to fit clutch discs to mating hub.

NOTE:
Before installation, align teeth of direct clutch discs to
facilitate installation.



7B-194 AUTOMATIC TRANSAXLE
58) Check for correct installation of direct clutch assembly as fol-
lows.
Measure distance “a” by using micrometer caliper (1) and
straightedge (2). If out of specification, remove direct clutch
assembly, direct clutch hub and reinstall them properly.

Distance between direct clutch assembly and mating sur-
face of transaxle case
“a”: 10.5 – 11.3 mm (0.413 – 0.445 in.)

59) Install oil pump assembly (1) to transaxle case.

Tightening torque
Oil pump assembly bolts
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

60) Make sure that input shaft (1) turns smoothly.

“a”

“a”

1

2
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61) Measure input shaft thrust play.
Apply dial gauge onto input shaft end (1) and measure thrust
play of input shaft.

Special tool
(A): 09900-20607
(B): 09900-20701

Input shaft thrust play: 0.3 – 0.9 mm (0.012 – 0.035 in.)

62) After applying A/T fluid to new O-ring, fit it to breather union
(2). Then install breather union to transaxle case.

63) Install breather hose (1).

64) Wipe off and clean mating surface between transaxle case
(1) and torque converter housing.

65) Apply sealant to torque converter housing (1) by using a
nozzle (2) as shown in figure by such amount that its section
is 1.2 mm (0.047 in.) in diameter.

“A”: Sealant 99000-31230

66) Install torque converter housing to transaxle case, tighten
bolts to specified torque.

“A”: Sealant 99000-31230

Tightening torque
Torque converter housing bolts
(a): 33 N·m (3.3 kg-m, 24.0 lb-ft)

1 2

“A”

CAUTION:
Apply sealant to threads of four bolts shown in figure
before tightening.
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67) After applying A/T fluid to new O-ring, fit it to transaxle case
plug (1). Then install the transaxle case plug to transaxle
case (2).

Tightening torque
Transaxle case plug
(a): 7.5 N·m (0.75 kg-m, 5.5 lb-ft)

68) Install new O-rings to each accumulator piston and apply A/T
fluid to them.

Accumulator O-ring dimension

69) Install B1, C1, C2 accumulator pistons and springs.

Accumulator piston identification

Accumulator spring identification

O-ring name
Inside 

diameter
Section 

diameter
B1 accumulator O-ring (Large) (2)
C1 accumulator O-ring (Large) (2)
C2 accumulator O-ring (Large) (2)
(Above three O-rings are same.)

29.4 mm 
(1.16 in.)

2.6 mm 
(0.10 in.)

B1 accumulator O-ring (Small) (4)
19.7 mm 
(0.78 in.)

2.6 mm 
(0.10 in.)

C1 accumulator O-ring (Small) (6)
C2 accumulator O-ring (Small) (6)
(Above two O-rings are same.)

21.8 mm 
(0.86 in.)

2.6 mm 
(0.10 in.)

NOTE:
Make sure that O-rings are not twisted or caught when
installing.

Piston name
Identification

(Embossed letters on piston)
B1 accumulator piston (3) SB-1
C1 accumulator piston (5) S2C-1
C2 accumulator piston (8) S2C-2

Spring name
Color of identification 

paint
B1 accumulator No.2 spring (1) Pink
C1 accumulator No.2 spring (7) Light Blue
C2 accumulator No.2 spring (9) Yellow



AUTOMATIC TRANSAXLE 7B-197
70) After applying A/T fluid to cooler check valve (1) and spring
(2), install them to transaxle case (3).

71) After applying A/T fluid to new governor apply No.1 gasket
(1), install it to transaxle case.

72) After applying A/T fluid to new O-ring, fit it to valve body har-
ness connector (3), then install valve body harness to tran-
saxle case.

Tightening torque
Valve body harness connector bolt
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)

73) Install manual valve rod (1) to manual valve lever (3) and
then install valve body assembly (2) to transaxle case.

CAUTION:
When put valve body harness (1) into transaxle case,
take care not to damage transmission fluid temperature
sensor (2) at narrow entrance of case.
Careless sensor treatment might cause sensor malfunc-
tion.



7B-198 AUTOMATIC TRANSAXLE
74) Tighten valve body bolts to specified torque.

Tightening torque
Valve body bolts
11 N·m (1.1 kg-m, 8.0 lb-ft)

Valve body bolt length

75) Connect solenoid connectors to solenoid valves identifying
their installing positions by wire colors, and install transmis-
sion fluid temperature sensor to its clamp.

76) Install oil strainer assembly (1).

Tightening torque
Oil strainer bolts
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

Bolt Length “a” Pieces
A 20 mm (0.79 in.) 6
B 28 mm (1.10 in.) 5
C 49 mm (1.93 in.) 1
D 36 mm (1.42 in.) 1
E 40 mm (1.58 in.) 1

1. Bolt A

2. Bolt B

3. Bolt C

4. Bolt D

5. Bolt E

Solenoid valve coupler Wire Color
Shift solenoid valve-A (1) White
Shift solenoid valve-B (2) Black
Timing solenoid valve (3) Yellow
TCC (Lock-up) solenoid valve (4) Light Green
Pressure control solenoid valve (5) Gray + Green
Transmission fluid temperature sensor (6) Orange



AUTOMATIC TRANSAXLE 7B-199
77) Install oil cleaner magnets (1) in oil pan (2).

78) Install new oil pan gasket (1) between transaxle case and oil
pan (2).

Tightening torque
Oil pan bolts
(a): 7.0 N·m (0.7 kg-m, 5.0 lb-ft)

79) After applying A/T fluid to new O-ring, fit it to fluid inlet union
(1). Then install fluid outlet union to transaxle case.

Tightening torque
Fluid outlet union
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

80) Install new gasket (2) and then install fluid cooler pipes.

Tightening torque
Fluid cooler pipe bolt
(b): 22 N·m (2.2 kg-m, 16.0 lb-ft)
Fluid cooler pipe bracket bolt
(c): 10 N·m (1.0 kg-m, 7.5 lb-ft)

81) After applying A/T fluid to new O-ring, fit it to fluid filler tube.
Then install fluid filler tube to transaxle case.

Tightening torque
Fluid filler tube bolt
(d): 10 N·m (1.0 kg-m, 7.5 lb-ft)

NOTE:
If metal particles are attached to the magnets, clean them
before installing.

(c)

(d)

(b)

2

1,(a)

(b)

2



7B-200 AUTOMATIC TRANSAXLE
82) Apply A/T fluid to O-rings of each sensor and install input
shaft speed sensor (1) and output shaft speed sensor (VSS)
(2).

Tightening torque
Input shaft speed sensor bolt
(a): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)
Output shaft speed sensor (VSS) bolt
(b): 13 N·m (1.3 kg-m, 9.5 lb-ft)

83) Install harness bracket (3) and select cable clamp (4).

Tightening torque
Harness bracket bolts
(c): 23 N·m (2.3 kg-m, 17.0 lb-ft)
Select cable clamp bolt
(d): 10 N·m (1.0 kg-m, 7.5 lb-ft)

84) Install transmission range sensor to transaxle case, tighten
bolts temporarily at this step.

85) Install lock washer (1) and tighten lock nut (2) to specified
torque.

Tightening torque
Transmission range sensor lock nut
(a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

86) Install manual select lever (1) temporarily at this step.
87) After shifting manual select lever counterclockwise fully,

select “N” range position by bringing it back 2 notches clock-
wise.

88) Remove manual select lever (1) at this step.
89) Loosen sensor bolts (4) and align needle direction shaped

on lock washer (2) with “N” reference line (3) on transmis-
sion range sensor by moving sensor in rotative direction.

90) Tighten sensor bolts (4) to specified torque.

Tightening torque
Transmission range sensor bolts
(b): 5.5 N·m (0.55 kg-m, 4.0 lb-ft)



AUTOMATIC TRANSAXLE 7B-201
91) Bend dents of lock washer (1) in order to prevent displace-
ment of lock washer.

92) Install manual select lever (1).

Tightening torque
Manual select lever nut
(a): 13 N·m (1.3 kg-m, 9.5 lb-ft)

93) Install engine mounting LH bracket (1).

Tightening torque
Engine mounting LH bracket bolts
(a): 55 N·m (5.5 kg-m, 40.0 lb-ft)

1

1

(a)



7B-202 AUTOMATIC TRANSAXLE
• Install torque converter aligning grooves (1) of torque con-
verter and projection (2) of oil pump drive gear.

• Install torque converter, using care not to damage oil seal of
oil pump.

• After installing torque converter, check that distance “a” is
within specification.

Torque converter installing position
“a”: More than 19.9 mm (0.783 in.)

• Check torque converter for smooth rotation.
• Apply grease around cup at the center of torque converter.

“C”: Grease 99000-25010

CAUTION:
• Before installing converter, make sure that its pump

hub portion is free from nicks, burrs or damage which
may cause oil seal to leak.

• Be very careful not to drop converter on oil pump gear.
Damage in gear, should it occur, may cause a critical
trouble.

1. Torque converter

2. Flange nut

3. Torque converter housing

4. Cup



AUTOMATIC TRANSAXLE 7B-203
Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
A/T fluid drain plug 17 1.7 12.5
Output shaft speed sensor bolt 13 1.3 9.5
Input shaft speed sensor bolt 5.5 0.55 4.0
Transaxle case plug 7.5 0.75 5.5
Solenoid valve bolts 11 1.1 8.0
Rear cover plugs 7.5 0.75 5.5
Transaxle and engine fastening bolts and nut 85 8.5 61.5
Drive plate to torque converter bolts 19 1.9 14.0
Lower stiffener bolts 55 5.5 40.0
Starter motor bolt and nut 50 5.0 36.5
Oil pump subassembly bolts 10 1.0 7.5
Valve body bolts 11 1.1 8.0
Final gear bolts 78 7.8 56.5
Reduction drive gear nut (Reference) 100 10.0 72.5
Rear cover bolts 25 2.5 18.0
Fluid reservoir LH plate bolt 10 1.0 7.5
Manual detent spring bolt 10 1.0 7.5
Parking lock pawl bracket bolts 7.5 0.75 5.5
Oil pump assembly bolts 25 2.5 18.0
Torque converter housing bolts 33 3.3 24.0
Torque converter housing plugs 7.5 0.75 5.5
Lubrication tube clamp bolt 5.5 0.55 4.0
Fluid reservoir RH plate bolts 5.5 0.55 4.0
Valve body harness connector bolt 5.5 0.55 4.0
Oil pan bolts 7.0 0.7 5.0
Oil strainer bolts 10 1.0 7.5
Fluid outlet union 25 2.5 18.0
Fluid cooler pipe flare nut 35 3.5 25.5
Fluid cooler pipe bolt 22 2.2 16.0
Fluid cooler pipe bracket bolt 10 1.0 7.5
Fluid filler tube bolt 10 1.0 7.5
Transmission range sensor lock nut 7 0.7 5.0
Transmission range sensor bolts 5.5 0.55 4.0
Manual select lever nut 13 1.3 9.5
Engine mounting LH bracket bolts 55 5.5 40.0
Harness bracket bolts 23 2.3 17.0
Select cable clamp bolt 10 1.0 7.5



7B-204 AUTOMATIC TRANSAXLE
Special Tool

09900-20605 09900-20607 09900-20701 09913-50121
Dial caliper gauge Dial gauge Magnetic stand Oil seal remover

09913-61510 09913-70123 09913-84510 09913-85210
Bearing puller Bearing installer Bearing installer Bearing installer

09923-78210 09924-74510 09925-37811-001 09925-88210
Bearing installer Bearing installer handle Oil pressure gauge Bearing puller attachment

09925-98210 09925-98221 09926-37610 09926-37610-001
Bearing installer Bearing installer Bearing remover 

See NOTE 1.
Bearing puller
See NOTE 2.



AUTOMATIC TRANSAXLE 7B-205
09926-37610-002 09926-37610-003 09926-58010 09926-96030
Bearing puller attachment 
See NOTE 2.

Bearing remover attach-
ment 
See NOTE 2.

Bearing remover attach-
ment

Clutch spring compressor

09926-96050 09926-97610 09926-97620 09926-98310
Brake piston compressor Spring compressor Spring compressor Clutch spring compressor

09928-06050 09942-15511 09944-78210 09944-88220
Differential preload 
adapter

Sliding hammer Bearing installer support Oil seal installer

09944-96011 09946-06710 09951-18210 09952-06020
Bearing outer race 
remover

Bearing retainer dummy Oil seal installer Dial gauge plate No.2



7B-206 AUTOMATIC TRANSAXLE
Required Service Material

NOTE:
• “1”: This tool consists of Bearing Puller with 09926-37610-001, Bearing Puller Attachment with

09926-37610-002 and Bearing Remover Attachment with 09926-37610-003.
• “2”: This tool is constituent of Bearing Remover with 09926-37610.

Material
Recommended SUZUKI product

(Part Number)
Use

Automatic transmission fluid An equivalent of DEXRON®-III • Automatic transaxle
• Parts lubrication when installing
• O-rings

Sealant SUZUKI BOND No. 1216B
(99000-31230)

• Mating surface of torque converter 
housing

• Mating surface of rear cover assem-
bly

• Torque converter housing bolts
• Drive plate bolts

Lithium grease SUZUKI SUPER GREASE C
(99000-25030)

• Oil seal lips
• Planetary carrier thrust washer

SUZUKI SUPER GREASE A
(99000-25010)

• Cable ends
• Converter center cup
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SECTION 8C1

INSTRUMENTATION/DRIVER INFORMATION 
(Z13DT ENGINE MODEL)

CONTENTS

Diagnosis.......................................................8C1-2
Low Engine Oil Level Warning Light 
Symptom Diagnosis (If Equipped)...............8C1-2
Speedometer and VSS Symptom 
Diagnosis ............................................................ *
Fuel Meter and Fuel Gauge Unit 
Symptom Diagnosis ............................................ *
Engine Coolant Temperature (ECT) 
Gauge and ECT Sensor Symptom 
Diagnosis ............................................................ *
Engine Oil Pressure Warning Light 
Symptom Diagnosis ............................................ *
Brake System Warning Light (Parking 
Brake Indicator, Brake Fluid Warning and 
EBD System Warning Light) ............................... *
Ignition Key Remainder and Light Remainder 
Warning Buzzer Symptom Diagnosis.................. *

On-Vehicle Service .......................................8C1-3
Cautions in Body Electrical System 
Servicing ............................................................. *
Ignition (Main) Switch ON-Vehicle 
Inspection............................................................ *
Ignition (Main) Switch Removal and 
Installation ........................................................... *

Combination Meter Circuit ..........................8C1-3
Combination Meter Removal and 
Installation........................................................... *
Fuel Gauge Inspection........................................ *
Fuel Level Sensor (Gauge Unit) 
Removal and Installation..................................... *
Fuel Level Sensor (Gauge Unit) 
Inspection............................................................ *
VSS Removal and Installation ............................ *
VSS Inspection ................................................... *
Engine Coolant Temperature (ECT) 
Gauge Inspection................................................ *

Operation check.............................................. *
ECT sensor Removal and Installation................. *
ECT Sensor Inspection ....................................... *
Ignition Key Remainder and Light 
Remainder Warning Buzzer Inspection .............. *
Engine Oil Pressure Switch Inspection .......8C1-5
Low Fuel Warning System..........................8C1-6
Engine Oil Level Switch Inspection 
(If Equipped) ...............................................8C1-6
Brake Fluid Level Switch Inspection ................... *
Parking Brake Switch Inspection ........................ *

WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tions” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the items with asterisk (*) in the “CONTENTS” below, refer to Section 8C of the Service Manual
mentioned in “Foreword” of this manual.



8C1-2 INSTRUMENTATION/DRIVER INFORMATION (Z13DT ENGINE MODEL)
Diagnosis
Low Engine Oil Level Warning Light Symptom Diagnosis (If Equipped)

Vehicle with Wire Harness for Low Engine Oil Level Warning Light

Vehicle without Wire Harness for Low Engine Oil Level Warning Light and Vehicle whose Wire Harness
for Low Engine Oil Level Warning Light is Cut.

NOTE:
There are three types of vehicle below. Refer to corresponding table for symptom diagnosis.
• Vehicle with wire harness for low engine oil level warning light between “G22-20” and “G83-3” wire

harness.
• Vehicle without wire harness for low engine oil level warning light between “G22-20” and “G83-3”

wire harness.
• Vehicle whose wire harness for low engine oil level warning light is cut at “G83-3” connector side

(“G83-3” wire harness of instrument panel harness “G83” connector located in the back of the
glove box is cut).

Condition Possible Cause Correction
Low engine oil level 
warning light does not 
light up when low 
engine oil level

Fuse blown Replace fuse to circuit for short.
Wiring or grounding faulty Repair circuit.
Engine oil level switch faulty Check engine oil level switch refer-

ring to “Engine Oil Level Switch 
Inspection” in Section 6E3.

Combination meter faulty Check combination meter circuit 
referring to “Combination Meter Cir-
cuit” in this section.

ECM faulty Check ECM referring to “C-38, Oil 
Level Telltale Circuit” in Section 6-3.

Low engine oil level 
warning light stays ON

Low engine oil Refill engine oil referring to “Engine 
Oil and Oil Filter Replacement” in 
Section 0B.

Wiring or grounding faulty Repair circuit.
Engine oil level switch faulty Check engine oil level switch refer-

ring to “Engine Oil Level Switch 
Inspection” in Section 6E3.

Combination meter faulty Check combination meter circuit 
referring to “Combination Meter Cir-
cuit” in this section.

ECM faulty Check ECM referring to “C-38, Oil 
Level Telltale Circuit” in Section 6-3.

Condition Possible Cause Correction
Low engine oil level 
warning light stays ON

Wiring or grounding faulty Repair wiring harness.
Combination meter faulty Replace combination meter.



INSTRUMENTATION/DRIVER INFORMATION (Z13DT ENGINE MODEL) 8C1-3
On-Vehicle Service
Combination Meter Circuit

1. Speedometer 4. Engine coolant temperature gauge 7. Interface 10. CPU

2. Tachometer 5. ODO-TRIP 8. Buzzer

3. Fuel gauge 6. EEPROM 9. Trip switch

5V

5V

G22-5

G22-4

G21-5

G21-8

G21-9

G21-2

G21-1

G21-4

G21-7

G22-18

G22-17

G22-12

G22-11

G21-10

G21-15

G21-16

G21-11

G22-13

G22-14

G22-3

G22-21

G22-19

G22-22

G22-1

G22-9

G22-2

G22-20

G22-10

1

2

3

4

5

10

6

9
7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7
7

8



8C1-4 INSTRUMENTATION/DRIVER INFORMATION (Z13DT ENGINE MODEL)
Terminal G21 Wire Color Circuit
G21-1 GRY To ECM (Engine coolant temperature meter signal)
G21-2 BLK/YEL To door switch
G21-3 – –
G21-4 ORN To lighting switch (illumination control signal)
G21-5 WHT/BLK To “ACC” fuse (key remainder signal)
G21-6 – –
G21-7 PNK/BLU To ABS control module (EBD warning indicator control signal)
G21-8 RED/BLU To ABS control module (ABS indicator control signal)
G21-9 RED/BLK To brake fluid level switch

G21-10 YEL/GRN To parking brake switch
G21-11 YEL/RED To fuel level gauge
G21-12 – –
G21-13 – –
G21-14 RED/YEL To lighting switch
G21-15 PPL To ECM (Speedometer signal)
G21-16 BRN To ECM (Tachometer signal)
G21-17 – –
G21-18 – –
G21-19 – –
G21-20 – –
G21-21 – –
G21-22 – –

Terminal G22 Wire Color Circuit
G22-1 BLU To oil pressure switch
G22-2 YEL/GRN To SDM (AIR BAG indicator control signal)
G22-3 RED To combination switch (High beam indicator control signal)
G22-4 BLU/YEL To combination switch (Turn R signal indicator control signal)
G22-5 GRN/RED To combination switch (Turn L signal indicator control signal)
G22-6 – –
G22-7 – –
G22-8 – –
G22-9 WHT/BLU To generator (charge warning indicator control signal)

G22-10 GRN/YEL To ECM (glow plug indicator control signal)
G22-11 BLU/ORN To “METER” fuse (ignition ON signal)
G22-12 WHT/RED To “RADIO DOME” fuse (power supply)
G22-13 BLK To body ground
G22-14 BLK/ORN To engine ground
G22-15 – –
G22-16 – –
G22-17 YEL To lighting switch (rear fog lamp indicator control signal)
G22-18 LT GRN To lighting switch (front fog lamp indicator control signal)
G22-19 PPL/WHT To ECM (MIL indicator control signal)
G22-20 GRY To ECM (low engine oil level warning indicator control signal)
G22-21 GRY/RED To ECM (Immobilizer indicator control signal)
G22-22 PNK To EPS control module (EPS indicator control signal)



INSTRUMENTATION/DRIVER INFORMATION (Z13DT ENGINE MODEL) 8C1-5
Terminal arrangement of combination meter connector viewed from harness side

Engine Oil Pressure Switch Inspection

1) Disconnect engine oil pressure switch (1) lead wire.
2) Check for continuity between engine oil pressure switch ter-

minal (2) and cylinder head (3) as shown in the figure.
If not as specified, replace engine oil pressure switch (1).

Engine oil pressure switch specification
During engine running: No continuity
At engine stop: Continuity

[A]: Connector “G21” (Green)

[B]: Connector “G22” (Light blue)

10 9 8 7 6 5 4 3 2 1

22 21 20 19 18 17 16 15 14 13 12 11

10 9 8 7 6 5 4 3 2 1

22 21 20 19 18 17 16 15 14 13 12 11

[A] [B]

2

1
3

1



8C1-6 INSTRUMENTATION/DRIVER INFORMATION (Z13DT ENGINE MODEL)
Low Fuel Warning System
Operation
When fuel level gets low, this light comes on by the following
operation.

Low fuel warning light operation

System Inspection
1) Remove fuel pump assembly referring to “Fuel Pump

Assembly Removal and Installation” in Section 6C1.
2) Check fuel sender gauge referring to “Fuel Level Sensor

(Gauge Unit) Inspection” in Section 8C.

3) Connect fuel pump connector (1) to fuel pump (2).

4) Connect negative (–) cable to battery.
5) Turn ignition switch to ON position.

6) Check for low fuel warning lamp operation under the follow-
ing each float position (1) of fuel pump (2).
If faulty condition is found, replace combination meter.

Low fuel warning light operation

Engine Oil Level Switch Inspection (If 
Equipped)
Refer to “Engine Oil Level Switch Inspection” in Section 6E3.

Low fuel warning 
light operation

Fuel level in fuel tank

OFF 6.0 litre (1.32 gal/Imp) or more
ON 2.9 – 6.0 litre (0.64 – 1.32 gal/Imp)

NOTE:
Lighting low fuel warning light will go off when fuel is
refilled up to 10 litre (2.2 gal/Imp) fuel level.

Float position Low fuel warning
light operation

“a” Above “b” position OFF
“b” 184 mm (7.24 in.) 

or more
ON
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SECTION 8G3

IMMOBILIZER CONTROL SYSTEM 
(Z13DT ENGINE MODEL)

CONTENTS
General Description..................................... 8G3-3

Immobilizer Control System Operation 
Description ................................................. 8G3-3
Immobilizer Control System Wiring Circuit 
Diagram...................................................... 8G3-3
Immobilizer Control System Components 
Description ................................................. 8G3-4
On-Board Diagnostic System 
Description ................................................. 8G3-5

Diagnosis...................................................... 8G3-7
Precautions in Diagnosing Troubles .......... 8G3-7
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Immobilizer Control Module ....................... 8G3-7
Diagnostic Flow Table................................ 8G3-8
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Diagnostic Trouble Code (DTC) 
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Diagnostic Trouble Code (DTC) Table..... 8G3-10
Scan Tool Data ........................................ 8G3-11
Inspection of Immobilizer Control 
Module and Its Circuits............................. 8G3-12
DTC B1000 Immobi Cont Module 
Internal Fail .............................................. 8G3-13
DTC B3040 W-Line Communication 
Fail ........................................................... 8G3-14
DTC B3042 W-Line CKT Malf 
(Short to Ground) ..................................... 8G3-15

DTC B3043 W-Line CKT Malf 
(Short to Battery).......................................8G3-16
DTC B3055 No Transponder ....................8G3-17
DTC B3056 No Fix Code Registered........8G3-18
DTC B3057 No Password Registered ......8G3-18
DTC B3059 No Request From ECM.........8G3-19
DTC B3060 Incorrect Transponder 
Detected....................................................8G3-20
DTC B3061 Transponder 
Communication Fail ..................................8G3-21
DTC B3077 Read-Only Transponder 
Detected....................................................8G3-22
DTC P1610 Secret Key and 
Password Not Registered .........................8G3-22
DTC P1611 Password Not Matched .........8G3-23
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Immobilizer................................................8G3-23
DTC P1614 Incorrect Signal from 
Immobilizer................................................8G3-24

On-vehicle Service......................................8G3-25
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Control System .........................................8G3-25
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and Installation..........................................8G3-25
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System Components.................................8G3-27

Registration flow table of immobilizer 
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGs and “Service Pre-
cautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGs could result in unin-
tentional activation of the system or could render the system inoperative. 
Either of these two conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



8G3-2 IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL)
How to register ignition key ...................8G3-28
Procedure after Immobilizer Control 
Module replacement..............................8G3-28

Procedure after ECM replacement .......8G3-28
Special Tools...............................................8G3-29



IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL) 8G3-3
General Description
Immobilizer Control System Operation Description
1) Each ignition key has its own FIX CODE (FC) stored in memory. When the ignition switch is turned to ON (II)

position, Immobilizer Control Module reads the FC through its coil antenna from ignition key.
2) Immobilizer Control Module compares FC read in Step 1 and that registered in Immobilizer Control Module.

Then, it checks if they match.
3) ECM sends variable (generated randomly) to transponder via Immobilizer Control Module, and then ECM

calculates it with SECRET KEY CODE (SKC) stored in its memory according to specified algorithm.
On the other hand, transponder also calculates received variable with SKC stored in its memory by means
of same algorithm and sends back to ECM.

4) Only when ECM/transponder calculated values match, ECM keeps running engine.
If two calculated values do not match, ECM stops operation of injectors and ignitor to stop engine after about
1.8 seconds at the first time. After the second time, ECM does not let engine start. And, so it does when FIX
CODEs in Step 2 do not match.

Immobilizer Control System Wiring Circuit Diagram

1. Battery 6. DOME RADIO fuse (15 A) 11. Data link connector (DLC)

2. Fuse 7. STOP fuse (15 A) 12. Immobilizer Control Module

3. FI fuse (20 A) 8. IG COIL fuse (15 A) 13. ECM

4. Ignition switch 9. METER fuse (10 A)

5. Main relay 10. Service vehicle soon (SVS) lamp

4
9

13

22

2

E27-2

E27-3

E21-1

E27-88
BRN

BRN

BRN

12

G50-7

G50-2

G50-5

G50-9

G50-4

G50-6

G56-7

11

G56-16

G56-4G56-5

1

8

7

6

BLU/ORN

WHT/BLK

10

BLK/WHT

PNK

WHT/RED

BLKBLU

BLK/ORN

3

E27-6

E27-5

E27-80

BLK/RED

BRN/WHT

BLK/YEL

5
E27-4

GRY/RED

E27-77GRY/RED
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Immobilizer Control System Components 
Description
The immobilizer control system designed to prevent vehicle bur-
glar and it consists of following components.

• Engine Control Module (ECM)
• Immobilizer Control Module (with coil antenna)
• Ignition key (with built-in transponder)

Ignition Key (With Built-in Transponder)

Transponder is built in an ignition key grip (1). Each transponder
in the key has a FIX CODE (FC) and SECRET KEY CODE
(SKC). The FC will be transmitted from the transponder via the
coil antenna to Immobilizer Control Module when the ignition
switch is turned to ON (II) position. SKC is used for calculation
with variable sent from ECM. SKC is preset (programmed) at fac-
tory shipment.

Immobilizer Control Module

Immobilizer Control Module (1) is installed to steering column
beside ignition key switch. The coil antenna is installed to Immo-
bilizer Control Module. It energizes transponder and transmits the
FIX CODE (FC) and data between transponder and Immobilizer
Control Module.
As main function, Immobilizer Control Module checks if FC trans-
mitted from transponder and that registered in Immobilizer Con-
trol Module (up to 5 different FC can be registered) match.
Immobilizer Control Module controls serial communication
between scan tool and ECM.
Immobilizer Control Module has 3 different values as the follows.

• Password (PWD): for accessing to program by means of
scan tool.

• SKC: for ECM and transponder to calculate with.
• FC: for checking if transponder is the registered one.

1
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ECM

As main function other than engine control, ECM (1) sends ran-
domized data to transponder and checks if a response from tran-
sponder and the value calculated in ECM match.
According to matching result, ECM decides to keep engine run-
ning or not.
ECM has 2 different values as follows.

• Password (PWD): for accessing to program immobilizer con-
trol system.

• SECRET KEY CODE (SKC): for calculating with this value
for permission of engine start.

Data Link Connector (DLC)

DLC (1) is in compliance with SAE J1962 in its installation posi-
tion, the shape of connector and pin assignment.
OBD-II serial data line (K line of ISO 9141) (2) is used for SUZUKI
scan tool to communicate with Immobilizer Control Module, Air
bag SDM, ABS control module, etc.

On-Board Diagnostic System Description
ECM and Immobilizer Control Module diagnose troubles which
may occur in the area including the following parts when the igni-
tion switch is turned to ON position.

Immobilizer Control Module
• W-line (communication line between ECM and Immobilizer

Control Module)
• Password (PWD)
• MIL circuit
• Transponder (ignition key)
• FIX CODE (FC)

ECM
• SECRET KEY CODE (SKC)
• PWD

When a trouble exists in the immobilizer control system (when
Immobilizer Control Module or ECM detects a diagnostic trouble
code (DTC)), ECM stops operation of the injector and igniter.

1

3. B+

4. ECM ground

5. Body ground
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With the ignition switch at ON (but the engine at stop) regardless
of the condition of the engine and emission control system, ECM
indicates whether some trouble has occurred in the immobilizer
control system or not by turning ON or flashing ON and OFF the
SVS lamp (1).

SVS lamp is ON, and then OFF after 3 seconds:
No trouble exists in the immobilizer control system.

SVS lamp flashes ON and OFF at 0.25-sec. intervals:
ECM or Immobilizer Control Module has detected some 
trouble in the immobilizer control system.

NOTE:
As soon as the ignition switch is turned to ON position,
ECM and Immobilizer Control Module diagnose if a trou-
ble has occurred in the immobilizer control system in
about 3 seconds at maximum.
While the diagnosis is being made, the SVS lamp stays
on and diagnosis result is abnormal, it immediately starts
flashing but if the result is normal, it remains on.

1
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Diagnosis
ECM and Immobilizer Control Module have on-board diagnostic system. Investigate where the trouble is by
referring to “Diagnostic Flow Table” and “Diagnostic Trouble Code (DTC) Table” in this section.

Precautions in Diagnosing Troubles
• Before confirming diagnostic trouble code, do not disconnect connector from ECM, battery cable from bat-

tery, ground wire harness or main fuse.
Such disconnection will erase memorized information in ECM.

• Diagnostic trouble code stored in Immobilizer Control Module memory can be cleared as well as checked by
using SUZUKI scan tool. Before using scan tool, read its Operator's (Instruction) Manual. Carefully to have
good understanding as to what functions are available and how to use it.

• Be sure to read “Precautions for Electrical Circuit Service” in Section 0A before inspection and observe what
is written there.

• There are cases where SVS lamp indicates that some trouble has occurred only temporarily and has gone.
In such case, it may occur that good parts are replaced unnecessarily. To prevent such case, be sure to fol-
low instructions given below when checking by using “Diagnostic Flow Table” in this section.

• When trouble can be identified, it is not an intermittent one: check ignition key, wires and each connector
and if they are all in good condition, substitute a known-good ECM and recheck.

Precautions after Replacing ECM or Immobilizer Control Module
• When ECM is replaced, including when replaced because rechecking by using a known-good ECM is nec-

essary during trouble diagnosis, secret key and password must be registered in ECM by performing proce-
dure described in “Procedure after ECM replacement” in this section.

• When Immobilizer Control Module is replaced, including when replaced because rechecking by using a
known-good Immobilizer Control Module is necessary during trouble diagnosis, transponder fix code, secret
key and/or password must be registered in Immobilizer Control Module by performing procedure described
in “Procedure after Immobilizer Control Module replacement” in this section.
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Diagnostic Flow Table

Step Action Yes No
1 Turn ignition switch to start engine.

Does engine run?
Go to Step 5. Go to Step 2.

2 W-line circuit check
Measure terminal voltage of Immobilizer Con-
trol Module connector G50-7.
Is it 10 - 14 V with ignition switch at ON posi-
tion,0 - 1 V with ignition switch at OFF position?

W-line circuit is in good 
condition.
Go to step3.

W-line circuit open or 
short.
Check and repair.
Then, go to Step 3.

3 Check for DTC referring to “Diagnostic Trouble 
Code (DTC) Check” in Section 6-3.
Is there any DTC(s)?

Go to Step 4. Go to Step 5.

4 Check, repair and/or perform necessary regis-
tration procedure according to flow table corre-
sponding to DTC(s).
Is there other DTC(s)?

Repeat Step 4 until no 
DTC is indicated.

Go to Step 5.

5 Check for DTC referring to “Diagnostic Trouble 
Code (DTC) Check” in this section. 
Is there any DTC(s)?

Go to Step 6. Immobilizer control sys-
tem is in good condition.
If engine does not run, 
electronic fuel injection 
system is failed.
Proceed to “A, Diagnostic 
System Check” in Sec-
tion 6-3.

6 Check and repair according to flow table corre-
sponding to DTC(s).
Is there other DTC(s)?

Repeat Step 6 until no 
DTC is indicated.

Immobilizer control sys-
tem is in good condition.
If engine does not run, 
electronic fuel injection 
system is failed.
Proceed to “A, Diagnostic 
System Check” in Sec-
tion 6-3.
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Diagnostic Trouble Code (DTC) Check
Immobilizer Control Module

1) Prepare SUZUKI scan tool.
2) With ignition switch OFF position (•), connect SUZUKI scan

tool to data link connector (DLC) (1) located under instru-
ment panel at driver's seat side.

Special tool
(A): SUZUKI scan tool

3) Turn ignition switch to ON position (II).
Read DTC according to instructions displayed on SUZUKI
scan tool referring to scan tool operator's manual for further
details.
If communication between scan tool and Immobilizer Control
Module can not be established, check if SUZUKI scan tool is
communicable by connecting it to immobilizer control system
of another vehicle. If communication is possible in this case,
SUZUKI scan tool is in good condition. Then, check data link
connector and serial data line (circuit) in the vehicle with
which communication can not be established.

4) After completing the check, turn ignition switch to OFF posi-
tion and disconnect SUZUKI scan tool from DLC.

ECM
Refer to “Diagnostic Trouble Code (DTC) Check” in Section 6-3.

Diagnostic Trouble Code (DTC) Clearance
Immobilizer Control Module

1) Connect SUZUKI scan tool to data link connector (DLC)
located under instrument panel at driver’s seat side.

2) Turn ignition switch to ON position (II).
3) Erase DTC according to instructions displayed on SUZUKI

scan tool referring to scan tool operator's manual for further
details.

4) After completing the clearance, turn ignition switch to OFF
position and disconnect SUZUKI scan tool from DLC.

ECM
Refer to “Diagnostic Trouble Code (DTC) Clearance” in Section
6-3.

NOTE:
DTC No. B3040, B3042 and B3043 can not be confirmed
by scan tool unless W-line circuit is in good condition.

(A)

1
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Diagnostic Trouble Code (DTC) Table
Immobilizer Control Module

ECM

DTC No. Detected Item Detecting Condition
B1000 Immobilizer Control Module internal failure Immobilizer Control Module failure
B3040 W-line communication failure Communication not finished correctly
B3042 W-line circuit shorted to ground W-line circuit voltage low
B3043 W-line circuit shorted to battery W-line circuit voltage high
B3055 No transponder Ignition key without transponder is used.

B3056 No FIX CODE (FC) registered
FC is not registered in Immobilizer Control Mod-
ule.

B3057 No password (PWD) registered
PWD is not registered in Immobilizer Control 
Module.

B3059 No request from ECM
ECM/Immobilizer Control Module line (SVS 
lamp) is open or shorted.

B3060 Incorrect transponder detected Unregistered transponder is detected.

B3061 Transponder communication fail
Incorrect signal or no response from transpon-
der

B3077 Read-only transponder detected Transponder not for this system is detected.

DTC No.
Detected Item Detecting ConditionDisplay on 

Scan Tool

P1610
SECRET KEY CODE (SKC) and password 
(PWD) not registered

SKC and PWD are not registered in ECM.

P1611 PWD not matched Stored PWD is incorrect.
P1612 No signal from Immobilizer Control Module Invalid signal from Immobilizer Control Module
P1613 No signal from Immobilizer Control Module Invalid signal from Immobilizer Control Module

P1614
Incorrect signal from Immobilizer Control 
Module

Received response from transponder is incor-
rect.

NOTE:
• DTC B3040, B3042 and B3043 not be confirmed by scan tool unless W-line circuit is in good condi-

tion.
• DTC B3059 is detected when ignition switch is turned to ON (I) position within 5 seconds after igni-

tion switch turned to (I) or (•) position from (II) position.
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Scan Tool Data
As the data value given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using SUZUKI scan tool, use them as reference values. Even when the vehicle is in good
condition, there may be cases where the checked value does not fall within normal conditions and reference val-
ues. Therefore, judgement as abnormal should not be made by checking with there data alone.
Also, conditions in the table below that can be checked by SUZUKI scan tool are those detected by Immobilizer
Control Module and output from Immobilizer Control Module as commands.

Scan Tool Data Definitions
IGNITION SW
Ignition key switch position
ON: Ignition switch at ON position
OFF: Ignition switch at OFF position

TRANSPONDER
DETECTED: Transponder in ignition key is detected by Immobilizer Control Module.
NOT DETECTED: Transponder in ignition key is not detected.

TRANS SKC
REGISTERED: SECRET KEY CODE (SKC) is registered in ignition key with built-in transponder.
NOT REGISTERED: SKC is not registered in ignition key with built-in transponder yet.

FIX CODE
REGISTERED: FIX CODE (FC) of ignition key, which is inserted in key cylinder, is registered in Immobilizer
Control Module.
NOT REGISTERED: FC of ignition key, which is inserted in key cylinder, is not registered in Immobilizer Control
Module.

NUMBER OF FC (PCS)
The number of registered ignition key.

PASSWORD
REGISTERED: Password (PWD) is registered in Immobilizer Control Module.
NOT REGISTERED: PWD is not registered. It is necessary to register PWD to set Immobilizer Control Module
in normal operation status.

Scan Tool Data Vehicle Condition
Normal Condition/
Reference Values

IGNITION SW Ignition switch turned to ON position ON
TRANSPONDER Ignition switch turned to ON position DETECTED

TRANS SKC Ignition switch turned to ON position REGISTERED
FIX CODE Ignition switch turned to ON position REGISTERED

NUMBER OF FC (Vehicle is in normal condition) 1-5 pcs
PASSWORD (Vehicle is in normal condition) PROGRAMMED
WAIT LOOP (Vehicle is in normal condition) INACTIVE
WAIT TIME (Vehicle is in normal condition) 0 SEC
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WAIT-LOOP
INACTIVE: Security system is inactive. It is ready for password (PWD) input by using SUZUKI scan tool.
ACTIVE: Incorrect PWD was inputted and system is in wait-loop status. Inputting PWD is inhibited during the
period of wait time.

WAIT TIME (SEC, MIN)
When an incorrect password (PWD) is inputted, the security system is activated. And, the immobilizer control
system is in the wait-loop status for the period of wait time indicated on the SUZUKI scan tool. As an incorrect
PWD is inputted repeatedly, the wait time becomes longer.

Inspection of Immobilizer Control Module and Its Circuits
Voltage Inspection

Immobilizer Control Module (1) can be checked at wiring connectors by measuring voltage.

G50

1

CAUTION:
Immobilizer Control Module can not be checked by itself. It is strictly prohibited to connect voltmeter
or ohmmeter to Immobilizer Control Module with coupler disconnected from it.

NOTE:
As the battery voltage affects each terminal voltage, confirm that it is 11 V or more when ignition
switch is turned to ON position.
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DTC B1000 Immobi Cont Module Internal Fail
DTC Detecting Condition and Trouble Area

Troubleshooting

Con-
nector

Terminal Circuit
Normal 
Voltage

Condition

 G50

1 – Not used – –
2 GRY/RED SVS lamp 0 – 1 V SVS lamp lights on.
3 – Not used – –
4 BLK Ground 0 – 1 V Anytime

5 BLK/WHT Ignition switch signal
10 – 14 V Ignition switch at ON position
0 – 1 V Ignition switch at OFF position

6 BLU
Data link connector

(Serial data line)
10 – 14 V SUZUKI scan tool connected
0 – 1 V SUZUKI scan tool disconnected

7 WHT/BLK W-line
10 – 14 V

SUZUKI scan tool connected or ignition 
switch at ON position

0 – 1 V
SUZUKI scan tool disconnected and 
ignition switch at OFF position

8 – Not used – –
9 PNK Power supply 10 – 14 V Anytime

DTC Detecting Condition Trouble Area
Internal fault of Immobilizer Control Module Immobilizer Control Module

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from Immobilizer 
Control Module.

3) Check for proper connection to Immobilizer 
Control Module at all terminals.

Are they in good condition?

Substitute a known-good 
Immobilizer Control Mod-
ule according to “Immobi-
lizer Control Module 
Removal and Installation” 
in this section and 
recheck.

Repair or replace.
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DTC B3040 W-Line Communication Fail
Wiring Circuit
Refer to “Immobilizer Control System Wiring Circuit Diagram” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
No response from ECM while Immobilizer Control 
Module requests signal

• W-line circuit
• ECM power circuit

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from ECM.
3) Check for proper connection to ECM at 

E27-88 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Ignition switch at OFF position.
2) Disconnect connector from Immobilizer 

Control Module.
3) Check for proper connection to Immobilizer 

Control Module at G50-7 terminal.
Is it in good condition?

Go to Step 3. Repair or replace.

3 With connectors connected, measure voltage 
between terminal G50-7 and ground with igni-
tion switch at ON position.
Is it 10 - 14 V?

Go to Step 4. W-line (WHT/BLK) circuit 
open.

4 With ignition switch at ON position, measure 
voltage between E27-4, E27-5, or E27-6 and 
ground.
Are they 10 - 14 V?

Substitute a known-
good ECM according to
“Procedure for ECM 
replacement” in this sec-
tion and recheck.

ECM power supply (BLK/
RED) circuit open.
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DTC B3042 W-Line CKT Malf (Short to Ground)
Wiring Circuit
Refer to “Immobilizer Control System Wiring Circuit Diagram” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
W-line circuit voltage is low. W-line circuit

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from ECM.
3) Check for proper connection to ECM at 

E27-88 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G50-7 terminal of 

Immobilizer Control Module and body 
ground with ignition switch at ON position 
referring to the figure below.

Is it 10 – 14 V?

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.

W-line (WHT/BLK) is 
shorted to ground.
Repair and recheck.

[A]: Fig. for Step 2

1. G50-7
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DTC B3043 W-Line CKT Malf (Short to Battery)
Wiring Circuit
Refer to “Immobilizer Control System Wiring Circuit Diagram” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
W-line circuit voltage is high. W-line circuit

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from ECM.
3) Check for proper connection to ECM at 

E27-88 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G50-7 terminal of 

Immobilizer Control Module and body 
ground with ignition switch at OFF position 
and scan tool disconnected referring to the 
figure below.

Is it 0 – 1 V?

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.

W-line (WHT/BLK) is 
shorted to power supply 
circuit.
Repair and recheck.

[A]: Fig. for Step 2

1. G50-7
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DTC B3055 No Transponder
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
• No FIX CODE (FC) is transmitted from transponder.
• FC transmission error.

Ignition key

Step Action Yes No
1 1) Ignition switch at OFF position and leave it 

for 5 seconds or more.
2) Pull out ignition key and reinsert it.
3) Turn ignition switch to run engine.
Does engine start?

Temporal error in code 
reading.
Immobilizer control sys-
tem is in good condition.

Go to Step 2.

2 1) Check ignition key for shape by referring to 
the figure below.

Is it the original one?

Check ignition key refer-
ring to “Precautions in 
Handling Immobilizer 
Control System” in this 
section and repair or 
replace.

Ignition key with built-in 
transponder unusable.
Replace, register it if nec-
essary and recheck.

[A]: Fig. for Step 2[A]
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DTC B3056 No Fix Code Registered
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC B3057 No Password Registered
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
No transponder FIX CODE (FC) is registered in Immo-
bilizer Control Module.

Immobilizer Control Module

Step Action Yes No
1 Check DATA LIST “NUMBER OF FC”.

Is it 0?
Go to Step 2. Substitute a known-good 

Immobilizer Control Mod-
ule according to “Proce-
dure after Immobilizer 
Control Module replace-
ment” in this section and 
recheck.

2 Is DTC B3057 also output? Proceed to DTC FLOW 
TABLE of DTC B3057.
Then go to Step 3.

Go to Step 3.

3 Register ignition key(s) with built-in transponder
according to “How to register ignition key”. 
Check SUZUKI scan tool DATA LIST “NUM-
BER OF FC”.
Is it 1 or more?

Transponder FC(s) is reg-
istered.

Transponder registration 
procedure is not com-
pleted correctly.
Register ignition key 
again.

DTC Detecting Condition Trouble Area
Password (PWD) is not registered in Immobilizer Con-
trol Module.

Immobilizer Control Module

Step Action Yes No
1 1) Register PWD by using SUZUKI scan tool.

Refer to “Procedure after ECM replace-
ment” in this section.

2) Confirm that PWD is registered correctly, 
referring to SUZUKI scan tool DATA LIST.

Is PASSWORD REGISTERED message out-
put?

PWD registration is com-
pleted.

Register PWD again and 
recheck.
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DTC B3059 No Request From ECM
Wiring Circuit
Refer to “Immobilizer Control System Wiring Circuit Diagram” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
• No request from ECM via SVS lamp circuit 
• Ignition switch is not reset correctly.

• SVS lamp circuit
• Communication between ECM and Immobilizer 

Control Module

Step Action Yes No
1 Turn ignition switch to (I) position or (•) position 

for more than 5 seconds, then turn ignition 
switch to ON (II) position.
Recheck DTC.
Is DTC B3059 current?

Go to Step 2. Communication between 
ECM and Immobilizer 
Control Module was not 
finished correctly.

2 1) Check for proper connection to ECM at 
E27-77 terminal.

Is it in good condition?

Go to Step 3. Repair or replace.

3 1) Check for proper connection to immobilizer 
control module at G50-2 terminal.

Is it in good condition?

Go to Step 4. Repair or replace.

4 1) Check GRY/RED line for open or short.
Is it in good condition?

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.

Repair or replace.
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DTC B3060 Incorrect Transponder Detected
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
• FIX CODE (FC) does not match with registered one.
• FC is not registered in Immobilizer Control Module.

• Ignition key with built-in transponder 
• Immobilizer Control Module

Step Action Yes No
1 Is DTC B3056 also output? Proceed to DTC FLOW 

TABLE of DTC B3056.
Then, go to Step 2.

Go to Step 2.

2 Check DATA LIST “TRANSPONDER FC”.
Is it registered?

Replace ignition key with 
built-in transponder.
Then go to Step 3.

Go to Step 3.

3 Register transponder according to “How to reg-
ister ignition key” in this section.
Check SUZUKI scan tool DATA LIST for “FIX 
CODE”.
Is it registered?

Transponder FIX CODE 
is registered.

Transponder registration 
procedure is not com-
pleted correctly.
Register ignition key 
again.
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DTC B3061 Transponder Communication Fail
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
• No response from transponder
• SECRET KEY CODE (SKC) is not matched 

between ignition key (transponder).
• FIX CODE (FC) does not match with registered one.
• FC is not registered in Immobilizer Control Module.

• Ignition key with built-in transponder
• SKC is not registered in transponder.
• SKC is not registered in ECM.
• SKC is different between ECM and transponder.
• Unregistered ignition key (FC) with built-in transpon-

der is detected.
• No FC in Immobilizer Control Module

Step Action Yes No
1 Is DTC B3060 also output? Proceed to DTC FLOW 

TABLE of DTC B3060.
Then go to Step 2.

Go to Step 2.

2 Is DTC B3055 also output? Proceed to DTC FLOW 
TABLE of DTC B3055.
Then go to Step 3.

Go to Step 3.

3 Check scan tool DATA LIST “TRANS SKC”.
Is it REGISTERED?

Go to Step 5. Go to Step 4.

4 1) Register SKC by performing REGI SKC/FC.
2) Check DTC.
Is DTC B3061 still output?

Go to Step 5. Register SKC and 
recheck.

5 1) Register SKC and PWD to ECM by referring 
to “Procedure after ECM replacement” in 
this section.

2) Check DTC.
Is DTC B3061 still output?

Go to Step 6. If there is other DTC, pro-
ceed to the DTC FLOW 
TABLE.

6 1) Replace ignition key with new one and reg-
ister it by referring to “How to register igni-
tion key” in this section.

2) Check DTC.
Is DTC B3061 still output?

Substitute a known-good 
Immobilizer Control Mod-
ule according to “Proce-
dure after Immobilizer 
Control Module replace-
ment” in this section and 
recheck.

If there is other DTC, pro-
ceed to DTC FLOW 
TABLE.
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DTC B3077 Read-Only Transponder Detected
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC P1610 Secret Key and Password Not Registered
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
Transponder for other system is detected. Ignition key with built-in transponder

Step Action Yes No
1 1) Ignition switch at OFF position and leave it 

for 5 seconds or more.
2) Pull out ignition key and reinsert it.
3) Turn ignition switch to run engine.
Does engine start?

Temporary error in read-
ing.
Immobilizer control sys-
tem is in good condition.

Replace ignition key with 
built-in transponder.
Register transponder 
according to “How to reg-
ister ignition key” in this 
section.

2 Check ignition key for shape by referring to the 
figure below.
Is it the original one?

Check ignition key refer-
ring to “Precautions in 
Handling Immobilizer 
Control System” in this 
section and repair or 
replace.

Ignition key with built-in 
transponder unusable.
Replace, register it if nec-
essary and recheck.

[A]: Fig. for Step 2[A]

DTC Detecting Condition Trouble Area
SECRET KEY CODE (SKC) and password (PWD) are 
not registered in ECM.

ECM

Step Action Yes No
1 1) Register SKC and PWD by using SUZUKI 

scan tool.
Refer to “Procedure for ECM replace-
ment” in this section.

2) Check DTC.
Is DTC P1610 still output?

ECM is registered cor-
rectly.

Perform registration pro-
cedure again and 
recheck.
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DTC P1611 Password Not Matched
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC P1612/P1613 No Signal From Immobilizer
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
Password (PWD) registered in ECM is not correct. ECM

Step Action Yes No
1 Register PWD and SECRET KEY CODE (SKC) 

by using scan tool. Turn ignition switch to OFF 
position and leave it for 5 seconds or more. 
Then turn ignition switch to ON position.
Is DTC P1611 still output?

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.

ECM is in good condition.

DTC Detecting Condition Trouble Area
Signal from Immobilizer Control Module is not 
received correctly.

• W-line circuit
• Immobilizer Control Module

Step Action Yes No
1 Is DTC B3040, B3042 or B3043 output at 

Immobilizer Control Module?
W-line (WHT/BLK) fail.
Proceed to each DTC
FLOW TABLE according 
to that DTC number.
Check B3042 or B3043 
first and then B3040 if two 
codes are output at the 
same time.

Go to Step 2.

2 1) Ignition switch at OFF position and leave it 
for 5 seconds or more.

2) Pull out ignition key and reinsert it.
3) Turn ignition switch to run engine.
Does engine start?

Temporary error in read-
ing.
Immobilizer control sys-
tem is in good condition.

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.
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DTC P1614 Incorrect Signal from Immobilizer
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
Signal from Immobilizer Control Module is not 
matched.

• Ignition key with built-in transponder internally faulty
• SECRET KEY CODE (SKC) is not registered in 

transponder.
• SKC key is not registered in ECM.
• SKC is different between ECM and transponder.
• Unregistered ignition key (FIX CODE (FC)) with 

built-in transponder is detected.
• No FC in Immobilizer Control Module

Step Action Yes No
1 Proceed DTC FLOW TABLE of DTC B3061.

Recheck DTC.
Is DTC P1614 still output?

Substitute a known-good 
ECM according to “Proce-
dure for ECM replace-
ment” in this section and 
recheck.

ECM and Immobilizer 
Control Module are pro-
grammed correctly.
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On-vehicle Service
Precautions in Handling Immobilizer Control 
System

• Do not turn ignition switch to ON position (II) with ignition key
with built-in transponder put together with another one or
placed quite close to another one. Or, the system may detect
abnormal condition and prevent engine from running.

• Do not turn ignition switch to ON position (II) by using ignition
key with built-in transponder with any type of metal wound
(1) around its grip (housing) or in contact with it. Or, the sys-
tem may detect abnormal condition and prevent engine from
starting.

• Do not leave ignition key with built-in transponder where high
temperature is anticipated. High temperature will cause tran-
sponder in ignition key to be abnormal or damaged.

• Do not turn ignition switch to ON position (II) with a radio
antenna placed near coil antenna or its harness to Immobi-
lizer Control Module.
Or the system may detect abnormal condition and prevent
engine from starting.

Immobilizer Control Module Removal and 
Installation
Removal

1) Remove steering column cover.
2) Remove key cylinder cap from key cylinder switch.
3) Turn ignition switch to (I) position.

4) Push the protrusion in the hole.
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5) Pull off key cylinder (1) from column assembly (2).
6) Disconnect wire harness connector from Immobilizer Control

Module.
7) Remove Immobilizer Control Module (3).

Installation
Reverse removal procedure noting the following instruction.

• Insert key cylinder to steering column referring to “Steering
Column Removal and Installation” in Section 3C.
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Registration Procedure of Immobilizer System Components
Registration flow table of immobilizer control system components
When replacing any component of immobilizer control system, perform registration procedure according to fol-
lowing flow table.

NOTE:
When replacing Immobilizer Control Module and ECM at the same time, the ignition key with built-in
transponder that has been registered to the system (SECRET KEY CODE (SKC) registered to tran-
sponder) can not be used. Prepare new ignition key with built-in transponder (SKC unregistered to
transponder), and perform Steps 1 to 4 as follows.

Step Action Yes No
1 DTC CHECK.

Check for DTC referring to referring to “Diag-
nostic Trouble Code (DTC) Check” in this sec-
tion.
Are there DTC B1000, B3040, B3042, and/or 
B3043?

Proceed to each diagnos-
tic flow table correspond-
ing to that DTC(s).

Go to Step 2.

2 Confirmation of password (PWD) registration.
Is there DTC B3057?

Register PWD by refer-
ring to “Procedure after 
ECM replacement” in this 
section.
Then, go to Step 3.

Go to Step 3.

3 ECM replacement.
Is ECM replaced?

Proceed to “Procedure 
after ECM replacement” 
in this section.
Then, go to Step 4.

Go to Step 4.

4 Immobilizer Control Module replacement.
Is Immobilizer Control Module replaced?

Proceed to “Procedure 
after Immobilizer Control 
Module replacement” in 
this section.

Go to Step 5.

5 Ignition key with built-in transponder registra-
tion.
Is ignition key registered?

Proceed to “How to regis-
ter ignition key” in this 
section.

End.
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How to register ignition key
To register ignition key with built-in transponder, perform “Regis-
ter New IG Key (Fix Code)” mode by using SUZUKI scan tool.
For your details, refer to “SUZUKI Tech2 Operator’s Manual”.

Procedure after Immobilizer Control Module replace-
ment
When Immobilizer Control Module must be replaced including
when replaced because rechecking by using a known-good
Immobilizer Control Module is necessary during trouble diagno-
sis, register FIX CODE (FC) and SECRET KEY CODE (SKC) to
Immobilizer Control Module by performing the following proce-
dure.

Perform “IMM Cont (Register Secret Key Code)” and “Register
New IG Key (Fix Code)” modes by using SUZUKI scan tool. For
your details, refer to “SUZUKI Tech2 Operator’s Manual”.

Procedure after ECM replacement
When ECM is replaced, including when replaced because
rechecking by using a known-good ECM is necessary during trou-
ble diagnosis, register password (PWD) and SECRET KEY
CODE (SKC) to ECM by performing following procedure.

Refer to “Procedure After ECM Replacement” under “ECM Regis-
tration” in Section 6E3.

NOTE:
Registering SECRET KEY CODE (SKC) to ignition key
with built-in transponder is available only once.
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Special Tools

Tech 2 kit (SUZUKI scan tool)
See NOTE below.

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable, 
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter, 
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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SECTION 9

BODY SERVICE

CONTENTS
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WARNING:
For vehicles equipped with Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• When body servicing, if shock may be applied to air bag system component parts, remove those
parts beforehand. (Refer to Section 10B.)

NOTE:
• Fasteners are important attaching parts in that they could affect the performance of vital compo-

nents and systems, and/or could result in major repair expense. They must be replaced with one of
the same part number of with an equivalent part if replacement becomes necessary.

• Do not use a replacement part of lesser quality or substitute a design. Torque values must be used
as specified during reassembly to assure proper retention of these parts.

• For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in the “Foreword” of this manual.
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Seats
Front Seat Removal and Installation

Removal
1) Remove console box.
2) Disable air bag system referring to “Disabling Air Bag Sys-

tem” in Section 10B.
3) Disconnect heat seater coupler and side air bag coupler, if

equipped.
4) Remove 4 mounting bolts to remove seat assembly.
5) Disassemble and repair seat as necessary.

Installation
Reverse removal procedure to install front seat.
Torque to specifications as shown in above figure.

1. Seat cushion assembly 4. Cover 7. Seat adjuster outer bracket 10. Side air bag harness (if equipped)

2. Seat back 5. Knob 8. Seat adjuster inner bracket 11. Harness bracket

3. Headrest 6. Cover 9. Side air bag module (if equipped) Tightening torque

“A”

“D”

“B”

“C”

3

6

4

5

1

8

6 6

6

7

2

10

11

9

6

4

“A”

“B”

“C”

“D”

“B”

“B”

“B”

“D”

“D”

“D”

“C”

35 N·m (3.5 kg-m)

16 N·m (1.6 kg-m)

23 N·m (2.3 kg-m)

50 N·m (5.0 kg-m)
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Rear Seat Removal and Installation

Removal
1) Remove seat cushion.
2) Remove 8 seat back bolts to remove seat back.
3) Disassemble and repair seat as necessary.

Installation
Reverse removal procedure to install rear seat.
Torque to specifications as shown in above figure.

1. Seat cushion 3. Headrest 5. Cover

2. Seat back 4. Rear seat back bracket Tightening torquer

“A”

“A”

“A”“A” “A” “A” “A”

“A”

“A”

5

5

5

3

2
2

4

1

50 N·m (5.0 kg-m)
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Paint and Coatings
Under Coating Application Areas

“A”: Apply undercoating (PCV, 400 µm or more)

“B”: Apply undercoating (PCV, 600 µm or more)

“C”: Do not apply undercoating
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Anti-Corrosion Compound Application Area

“A”: Apply rust proof wax (hot wax 50 µm or more) “C”: Apply rust proof wax (high viscosity wax 50 µm or more)

“B”: Apply rust proof wax (low viscosity wax 10 µm or more) “D”: Never fill up drain holes with rust proof wax
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IMPORTANT
WARNING/CAUTION/NOTE
Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

The circle with a slash in this manual means “Do not do this” or “Do not let this happen”.

WARNING:
Indicates a potential hazard that could result in death or injury.

CAUTION:
Indicates a potential hazard that could result in vehicle damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

WARNING:
This service manual is intended for authorized Suzuki dealers and qualified service technicians only.
Inexperienced mechanics or mechanics without the proper tools and equipment may not be able to
properly perform the services described in this manual.
Improper repair may result in injury to the mechanic and may render the vehicle unsafe for the driver
and passengers.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, instrument panel or any other air bag system component (on or
around air bag system components or wiring). Modifications can adversely affect air bag system
performance and lead to injury.

• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking
process), remove the air bag system components beforehand to avoid component damage or unin-
tended activation.



Foreword
This SUPPLEMENTARY SERVICE MANUAL is a supplement to IGNIS (RM413) SERVICE MANUAL and
Wagon R+ (RB310/413) SERVICE MANUAL. It has been prepared exclusively for the following applicable
model.

Applicable model: IGNIS with Z13DT diesel engine (RM413D) and Wagon R+ with Z13DT diesel
engine (RB413D)

It describes only service information for the Z13DT diesel engine, M/T and clutch of the above applicable
model. For any section other than the engine, the transmission and clutch, refer to the related service man-
ual below.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools
and service materials (lubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product
information available at the time of publication approval. And used as the main subject of description is the
vehicle of standard specifications among others. 
Therefore, note that illustrations may differ from the vehicle being actually serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUAL:
For IGNIS (RM413D)

For Wagon R+ (RB413D)

© COPYRIGHT MAGYAR SUZUKI CORPORATION  2003

NOTE:
“SUZUKI Dealers” means Authorized SUZUKI Service Workshop (in Europe)

Manual Name Manual No.
IGNIS (RM413) SERVICE MANUAL 99500U86G00-01E
IGNIS (RM415/RM413D) SUPPLEMENTARY SERVICE MANUAL 99501U86G10-01E
IGNIS (RM413/RM415/RM413D) WIRING DIAGRAM MANUAL 99512U86G20-669

Manual Name Manual No.
RB413 SERVICE MANUAL 99500-83E00-01E
Wagon R+ (RB413) SUPPLEMENTARY SERVICE MANUAL 99501-83E00-01E
RB310 SERVICE MANUAL 99500-83E10-01E
Wagon R+ (RB310/RB413) SUPPLEMENTARY SERVICE MANUAL 99501-83E10-01E
Wagon R+ (RB310/RB413) SUPPLEMENTARY SERVICE MANUAL 99501-83E20-01E
Wagon R+ (RB310/RB413/RB413D) SUPPLEMENTARY SERVICE 
MANUAL

99501-83E30-01E

Wagon R+ (RB310/RB413/RB413D) WIRING DIAGRAM MANUAL 99512-83E30-669
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“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Pre-
cautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Information
Statement of Cleanliness and Care

An automobile engine is a combination of many machined,
honed, polished and lapped surfaces with tolerances that are
measured in the thousands of an millimeter (ten thousands of
inch). Accordingly, when any internal engine parts are serviced,
care and cleanliness are important. Throughout this section, it
should be understood that proper cleaning and protection of
machined surfaces and friction areas is part of the repair proce-
dure. This is considered standard shop practice even if not specif-
ically stated.

• A liberal coating of engine oil should be applied to friction
areas during assembly to protect and lubricate the surface
on initial operation.

• Whenever valve train components, pistons, piston rings,
connecting rods, rod bearings and crankshaft journal bear-
ings are removed for service, they should be retained in
order. At the time of installation, they should be installed in
the same locations and with the same mating surfaces as
when removed.

• Battery cables should be disconnected before any major
work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other electri-
cal parts.

• Throughout this manual, the four cylinders of the engine are
identified by numbers: No.1 (1), No.2 (2), No.3 (3) and No.4
(4) as counted from crankshaft pulley side (5) to flywheel
side.

General Information on Engine Service
The following information on engine service should be noted
carefully, as it is important in preventing damage, and in contrib-
uting to reliable engine performance.

• When raising or supporting engine for any reason, do not
use a jack under oil pan. Due to small clearance between oil
pan and oil pump strainer, jacking against oil pan may cause
it to be bent against strainer resulting in damaged oil pick-up
unit.

• It should be kept in mind, while working on engine, that 12-
volt electrical system is capable of violent and damaging
short circuits. When performing any work where electrical
terminals could possibly be grounded, ground cable of the
battery should be disconnected at battery.

• Any time the air cleaner, air cleaner outlet hose, turbo-
charger, intercooler, intercooler outlet hose or intake mani-
fold is removed, the intake opening should be covered. This
will protect against accidental entrance of foreign material
which could follow intake passage into cylinder and cause
extensive damage when engine is started.

5

1 2
3

4
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Precaution on fuel system service
• Work must be done with no smoking, in a well-ventilated

area and away from any open flames.
• A small amount of fuel may be released after fuel line is dis-

connected. 
In order to reduce the chance of personal injury, cover fitting
to be disconnected with a shop cloth. Put that cloth in an
approved container when disconnection is completed.

• Never run engine with main relay disconnected when engine
and exhaust system are hot.

• Fuel or fuel vapor hose connection varies with each type of
pipe. When reconnecting fuel or fuel vapor hose, be sure to
connect and clamp each hose correctly referring to the fig-
ure.
After connecting, make sure that it has no twist or kink.

• When installing fuel filter union bolt or plug bolt, always use
new gasket and tighten it to specified torque.

• When installing injector, fuel feed pipe or fuel pressure regu-
lator, lubricate its O-ring with spindle oil or fuel.

• When connecting fuel pipe flare nut, first tighten flare nut by
hand and then tighten it to specified torque, using back-up
wrench.

Fuel pressure relief procedure
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3.

Fuel leakage check procedure
Refer to “Fuel leakage check” under “Fuel Delivery System” in
Section 6E3.

[A]: With short pipe, fit hose as far as it reaches pipe joint as shown.

[B]: With following type pipe, fit hose as far as its peripheral projection as shown.

[C]: With bent pipe, fit hose as its bent part as shown or till pipe is about 20 to 30 mm
(0.79 – 1.18 in.) into the hose.

[D]: With straight pipe, fit hose till pipe is, about 20 to 30 mm (0.79 – 1.18 in.) into the hose.

1. Hose

2. Pipe

3. Clamp

4. Clamp securely at a position 3 to 7 mm (0.12 – 0.27 in.) from hose end.

5. 20 to 30 mm (0.79 – 1.18 in.)
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Engine Diagnosis
General Description
The main purpose of a vehicle diagnostic concept is locating and eliminating faults in the shortest time possible.
Therefore, the following diagnostic strategy has been developed as a guideline that leads technicians straight to
the source fault:

Starting point is the vehicle that contains a certain number of electronic systems, e.g. engine management sys-
tem.
Each of these electronic systems consists of so - called “functional groups” that are functionally related to each
other. A Coolant Temperature Sensor Circuit for example represents such a functional group.
Each of the functional groups consists of several components, such as switches, sensors, wires etc. A Coolant
Temperature Sensor Circuit for example is made up of a sensor, a wiring harness, a control unit, and the soft-
ware of the control unit.
Based on this structure, the first diagnostic step should be the identification and localisation of the defective
electronic system, next comes the diagnosis of the corresponding defective functional group, and finally, locate
and repair of the defective component within that group.

The Diagnostic System Check (described in table A, Diagnostic System Check) of this checking procedure fol-
lows that diagnostic path. Diagnosis of an electronic system according to the above described concept always
starts with this Main Check.
The instructions described in the table “A, Diagnostic System Check” section must be followed closely. Every
time a test or test step is passed without fault, the Diagnostic System Check continues with the next step. Some
of the tests include references to related functional groups (tables B-x). When there is a fault, the corresponding
functional group tests are performed in order to detect the defective functional group. When that group has been
identified, the troubleshooting tables (C-x) are used to locate the faulty component. After repair of the fault, the
affected functional group (tables B-x) must be rechecked to continue after this test at the appropriate position of
the Diagnostic System Check (table A).
When all test steps of the Diagnostic System Check have been completed successfully, the system is fully oper-
ational.

NOTE:
For the connector number and the terminal number discribed in diagnostic flow, refer to “Wiring Dia-
gram Manual” discribed in “Foreword” of this manual.
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Data Link Connector (DLC)

DLC (1) in compliance with SAE J1962 in its installation position,
the shape of connector and pin assignment.

K (4) line of ISO 9141 is used for SUZUKI scan tool or generic
scan tool to communication with ECM, ABS control module, EPS
controller, SDM and immobilizer control module.

Precaution in Diagnosing Trouble
• Don’t disconnect couplers from ECM, battery cable from battery, ECM ground wire harness from engine or

main fuse before confirming diagnostic information stored in ECM memory.
• Diagnostic information stored in ECM memory can be cleared as well as checked by using SUZUKI scan

tool or generic scan tool. Before using scan tool, read its Operator’s (Instruction) Manual carefully to have
good understanding as to what functions are available and how to use it.

• Be sure to read “Precautions for Electrical Circuit Service” in Section 0A before inspection and observe what
is written there.

• ECM registration
If ECM is replaced, register vehicle specification (fuel injector calibration code, vehicle variant, password for
immobilizer system and secret key code for immobilizer system) into ECM referring to “ECM registration” in
Section 6E3.

• Fuel injector calibration code registration
If fuel injector is replaced, register fuel injector calibration code into ECM by performing procedure described
in “ECM registration” of Section 6E3.
Otherwise, it has an adverse effect on engine.

2. B+

4. ECM ground

5. Body ground

2

3
4

5

1

1

910111213141516

12345678
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Diagnostic Trouble Code (DTC) Check
1) Prepare generic scan tool or SUZUKI scan tool.

2) Connect it to data link connector (DLC) (1) located on under-
side of instrument panel at driver’s seat side.

Special tool
(A): SUZUKI scan tool

3) Turn ignition switch ON and confirm that MIL and SVS lamp
lights.

4) Read DTC, according to instructions displayed on scan tool
and print them or write them down. Refer to Scan Tool Oper-
ator’s Manual for further details.
If communication between scan tool and ECM is not possi-
ble, refer to “C-01, No Communication between Scan Tool
and Control Unit”.

5) After completing the check, turn ignition switch off and dis-
connect scan tool from data link connector.

Diagnostic Trouble Code (DTC) Clearance
1) Connect generic scan tool or SUZUKI scan tool to data link

connector in the same manner as when making this connec-
tion for DTC check.

2) Turn ignition switch OFF and then ON (but engine at stop).
3) Erase DTC and pending DTC according to instructions dis-

played on scan tool. Refer to Scan Tool Operator’s Manual
for further details.

4) After completing the clearance, turn ignition switch OFF and
disconnect scan tool from data link connector.

NOTE:
When DTC clear command is executed using Suzuki
mode of SUZUKI scan tool with engine run, DTC can not
be cleared from ECM memory.

(A)

1
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A, Diagnostic System Check
A, Diagnostic System Check

Test Work Order Description Nominal Value
T01 Customer Complaint Validation

• Record customer complaint for later use
• Verify and validate the recorded customer complaint

Is the malfunction repro-
ducible?

Yes: T02 No: T11
T02 System Operation as Designed

• Check if the customer complaint is a normal system behaviour and 
if the customer operates the system properly.

System okay?

Yes: T03 No: T04
T03 Inform the Customer

• Inform the customer, that the system behaviour is normal respec-
tively how to operate the system correctly.

Yes: – No: –
T04 Preliminary Diagnostic Check (Visual Inspection)

Perform a visual check of all accessible components of the con-
cerned system using the recorded customer complaint (this should 
take a maximum of 2 minutes)
• All consumers turned off
• Verify battery condition
• Check the fuses for proper operation
• Check if all ground connections are clean, tight and installed prop-

erly
• Check if all connections and plugs of the concerned system are 

clean, tight/correctly installed and have no damages.
• Check vacuum hoses for splits, kinks, leaks and proper connec-

tions.
• Check hose connectors and fittings on intake system/vacuum sys-

tem
• After successful test/fault repair proceed to the next test step
NOTE:
The battery must not be disconnected at this point of the Diag-
nostic System Check, as the control units of the vehicle could
otherwise lose stored diagnostic information.
If the system operates correctly after replacing a defective fuse,
the switched circuits, which are supplied by this fuse, should be
checked for short circuit to ground.
Yes: T05 No: –
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T05 Connect Scan Tool and Establish Communication
Before connecting the scan tool, observe the instructions of the scan 
tool operators manual
• Connect scan tool, select concerned Electronic System, establish 

communication and verify, that the correct control unit is installed:
Refer to Table B-03, Connect Scan Tool and Establish Communi-
cation

• Verify programming of the control unit:
Refer to Table B-06, Programming

• After successful test/fault repair proceed to the next test step
Yes: T07 No: –

T06 Diagnostic Trouble Codes

NOTE:
Trouble codes are only a reference on faults in a subgroup of
the system. Trouble codes are not a direct reference on a defec-
tive component.
• Read and record diagnostic trouble codes
• Delete trouble codes
• Operate the vehicle over an appropriate distance at various engine 

speed/load conditions
• If a trouble code is stored:

Refer to Table B-01, Diagnostic Trouble Code
• After successful test/fault repair proceed to the next test step

Yes: T07 No: –
T07 Check: Symptom/Customer Complaint Match

If a defect has been found in previous test steps, the following test 
can be skipped (follow result “YES”).
• Evaluate customer complaint:

Refer to Table B-09, Symptom Chart/Customer Complaints
• After successful test/fault repair proceed to the next test step
Yes: T08 No: –

T08 No Matching Customer Complaint
If a defect has been found in previous test steps, the following test 
can be skipped (follow result “YES”).
• Perform the following evaluation:

Refer to Table B-08, No Matching Customer Complaint
• After successful test/fault repair proceed to the next test step
Yes: T09 No: –

Test Work Order Description Nominal Value
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T09 System/Function End Test
• Check if the customer complaint is repaired and the concerned 

system is fully operational.
NOTE:
Drive the vehicle in different driving conditions (engine speed
and engine load conditions) over a considerable distance. Pay
attention to unusual noise and other system irregularities.
• Turn ignition OFF and ON
• Delete trouble codes
NOTE:
Read the trouble codes again after the test drive and check for
symptoms/customer complaints. If a complaint still exists,
restart the diagnostic session for a second time. If the problem
can not be solved in the second diagnostic session, contact the
local support centre.
Yes: – No: –

T10 Intermittent System Operation
Most intermittent problems are caused by faulty electrical connectors, 
faulty ground connections, broken wiring, temperature problems or 
radio interference.
Intermittent faults can be traced either by using history trouble codes 
or the snapshot function of the scan tool in combination with the fol-
lowing tests:
• Perform the following evaluation:

Refer to Table B-18, Check: Intermittent Faults
• After successful test/fault repair proceed to the next test step
Yes: T09 No: –

Test Work Order Description Nominal Value
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B-01, Diagnostic Trouble Code

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
Referring 

Table
MIL SVS

P0090
Rail Pressure Regulator 
Valve Circuit Malfunction

• Rail pressure regulator signal circuit 
open or short

• Poor performance of rail pressure 
regulator

C-19 –
1 driving 

cycle

P0093
High Pressure Fuel Circuit 
Leakage

Fuel high pressure circuit problem B-32 –
1 driving 

cycle

P0100
Mass Air Flow Circuit Mal-
function

• MAF signal circuit open or short
• Poor performance of MAF sensor

B-23
3 driving 
cycles

–

P0106
Manifold Absolute Pressure 
Range/Performance Problem

Poor performance of MAP sensor B-27
3 driving 
cycles

–

P0107
Manifold Absolute Pres-
sure Circuit Low Input

Manifold absolute pressure sensor sig-
nal lower than specification

B-24 –
1 driving 

cycle

P0108
Manifold Absolute Pres-
sure Circuit High Input

Manifold absolute pressure sensor sig-
nal higher than specification

B-25
3 driving 
cycles

–

P0110
Intake Air Temperature 
Circuit Malfunction

Intake air temperature sensor signal 
open or short

C-13
3 driving 
cycles

–

P0115
Engine Coolant tempera-
ture Circuit Malfunction

• Engine coolant temperature sensor 
signal circuit open or short

• Poor performance of engine coolant 
temperature sensor

C-15 –
1 driving 

cycle

P0168
Fuel Temperature Too 
High

High fuel temperature (No fault present 
on the system)

B-28 – –

P0180
Fuel Temperature Sensor 
Circuit Malfunction

Fuel temperature sensor signal higher than 
specification or lower than specification

C-16 –
1 driving 

cycle

P0190
Fuel Rail Pressure Sensor 
Circuit Malfunction

• Fuel rail pressure sensor signal low 
or high input

• Poor performance of fuel rail pres-
sure sensor

C-17
2 or 3 
driving 
cycles

–

P0201
Injector Circuit Malfunction 
Cylinder – 1

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
C-24 –

1 driving 
cycle

P0202
Injector Circuit Malfunction 
Cylinder – 2

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
C-25 –

1 driving 
cycle

P0203
Injector Circuit Malfunction 
Cylinder – 3

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
C-26 –

1 driving 
cycle

P0204
Injector Circuit Malfunction 
Cylinder – 4

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
C-27 –

1 driving 
cycle

P0217
Coolant Temperature Too 
High

High engine coolant temperature (No 
fault present on the system)

B-28 – –

P0230
Fuel Pump Relay Circuit 
Malfunction

Fuel pump relay signal circuit open or 
short

C-06 –
1 driving 

cycle

P0235
Turbo Pressure Sensor 
Circuit Malfunction

Turbo pressure sensor circuit open or 
short

C-12 –
1 driving 

cycle
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P0335
Crankshaft Position Sen-
sor Circuit Malfunction

Crankshaft Position Sensor signal no 
inputted

C-05 –
1 driving 

cycle

P0340
Camshaft Position Sen-
sor Circuit Malfunction

Camshaft position sensor signal no 
iputted

C-20 – –

P0380
Glow Plug Control Circuit 
Malfunction

Glow plug signal circuit open or short C-33 –
1 driving 

cycle

P0381
Glow Indicator Lamp Cir-
cuit Malfunction

Glow indicator lamp signal circuit open 
or short

C-34 – –

P0400
Exhaust Gas Recirculation 
Flow Malfunction

Poor performance of EGR valve
B-36

3 driving 
cycles

–

Mechanical problem on EGR valve –
1 driving 

cycle

P0403
Exhaust Gas Recirculation 
Control Circuit

EGR valve control signal circuit open 
or short

C-28
3 driving 
cycles

–

P0500
Vehicle Speed Sensor Cir-
cuit Malfunction

Incorrect signal from vehicle speed 
sensor

B-26 –
1 driving 

cycle

P0504
Brake Switch Circuit Mal-
function

Incorrect signal from brake light switch C-21 – –

P0530
A/C Pressure Sensor Cir-
cuit Malfunction

A/C pressure sensor signal circuit 
open or short

C-29 – –

P0560
Power Supply Circuit Mal-
function

Power supply circuit low or high input C-03 – –

P0571 Brake Switch Circuit Open Brake lamp switch signal is no inputted C-21 – –

P0602
Control Module Program 
Error

Not registered of vehicle information (fuel 
injector calibration code, vehicle variant 
(specification) or security access)

B-19 –
1 driving 

cycle

P0603
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

C-02 –
1 driving 

cycle

P0604
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

C-02 –
1 driving 

cycle

P0605
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

C-02 –
1 driving 

cycle

P0606
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

C-02 –
1 driving 

cycle

P0650
Malfunction Indicator Lamp 
(MIL) Circuit Malfunction

Malfunction Indicator Lamp (MIL) con-
trol signal circuit open or short

C-36
1 driving 

cycle
–

P0683
Glow Plug Feed Back Cir-
cuit

Glow plug circuit open or short C-33 –
1 driving 

cycle

P0685
Main Relay Circuit Mal-
function

Main relay signal circuit open or short C-04 –
1 driving 

cycle

P1093
Low Pressure Fuel Circuit 
Leakage

Fuel low pressure circuit problem B-33 –
1 driving 

cycle

P1105
Barometric Pressure Sen-
sor Circuit Malfunction

Poor performance of ECM C-11
3 driving 
cycles

–

P1120
Pedal Position Sensor 1 
Circuit Malfunction

• Pedal position sensor 1 circuit open 
or short

• Poor performance of pedal position 
sensor 1

C-10 –
1 driving 

cycle

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
Referring 

Table
MIL SVS
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P1122
Pedal Position Sensor 2 
Circuit Malfunction

Pedal position sensor 2 circuit open or 
short

C-10 –
1 driving 

cycle

P1180
Fuel Filter Heater Circuit 
Malfunction

Fuel heater circuit open or short C-35 – –

P1190
Fuel Pressure Regulator 
Flow

Poor performance of fuel pressure reg-
ulator

C-18 –
1 driving 

cycle

P1191
Fuel Pressure Regulator 
Circuit Malfunction

Mechanical problem in fuel high pres-
sure section or fuel low pressure section

B-34 –
1 driving 

cycle

P1192
Rail Pressure Higher Than 
Maximum

Measured fuel rail pressure is higher 
than specification

C-18 –
1 driving 

cycle

P1481
Radiator Fan Output 1 Cir-
cuit Malfunction

Radiator fan output 1 circuit open or 
short

C-32 –
1 driving 

cycle

P1482
Radiator Fan Output 2 Cir-
cuit Malfunction

Radiator fan output 2 circuit open or 
short

C-32 –
1 driving 

cycle

P1530
A/C Compressor Signal 
Circuit Malfunction

A/C relay signal circuit open or short C-31 – –

P1600 A/D Converter Malfunction
Engine control module internal faulty 
(system error)

C-02 –
1 driving 

cycle

P1610
Secret key/Password Not 
Program

Refer to “Diagnostic Trouble Code (DTC) Table” in Section 8G3.

P1611 P assword is Not Matched

P1612
No Signal From Immobi-
lizer Control Module

P1613
Immobilizer System Mal-
function

P1614
Incorrect Signal From 
Immobilizer Control Module

P1620
Sensor Supply Circuit 1 
Fail

Sensor power supply 1 low or high 
input

C-07 –
1 driving 

cycle

P1635
Sensor Supply Circuit 2 
Fail

Sensor power supply 2 low or high 
input

C-08 –
1 driving 

cycle

P1639
Sensor Supply Circuit 3 
Fail

Sensor power supply 3 low or high 
input

C-09 –
1 driving 

cycle

P1657
Oil Level Lamp Circuit 
Malfunction

Oil level lamp control signal circuit 
open or short

C-38 – –

P1660 Shut Off Valve
Mechanical problem in fuel shut off 
valve

B-35 –
1 driving 

cycle

P1680
Coolant Temperature Sig-
nal

Engine coolant temperature meter sig-
nal open or short

C-48 – –

P1690 Warning Lamp Defect
Service vehicle soon (SVS) lamp con-
trol signal circuit open or short

C-37 – –

P1725
Engine Speed Signal Cir-
cuit Malfunction

Tachometer signal circuit open or short C-49 – –

P2146
Injector Power Supply Cir-
cuit Malfunction

Fuel injector control signal low or high 
input

C-23 –
1 driving 

cycle

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
Referring 

Table
MIL SVS

NOTE:
“–” mark in MIL or SVS column indicates that indicator light does not light.
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B-02, Data List
As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not tall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.
Also, conditions in the table below that can be checked by the scan tool are those detected by ECM and output
from ECM as commands and there may be cases where the engine or actuator is not operating (in the condi-
tion) as indicated by the scan tool.

Test Work Order Description Nominal Value
T01 Tester Display – Battery Voltage

• Ignition ON
• Engine OFF

11.0 ... 13.5 V

• All consumers turned off
• Engine starting greater than 8.0 V
• Engine running at idle speed, operating temperature 12.0 ... 15.0 V
Concerned Terminals:
E27-1, E27-2, E27-3, E27-50 (For RM413D)
G88-1, G88-2, G88-3, G88-50 (For RB413D)
Yes: T02 No: C-03

T02 Tester Display – Main Relay
• Ignition OFF OFF
• Ignition ON
• Engine OFF
• All consumers turned off

ON

Concerned Terminals:
E27-4, E27-5, E27-6, E27-80 (For RM413D)
G88-4, G88-5, G88-6, G88-80 (For RB413D)
Yes: T03 No: C-04

T03 Tester Display – Fuel Pump
• Ignition ON
• Engine OFF
• All consumers turned off
• Wait at least 20 s

OFF

• Engine running at idle speed, operating temperature ON
Concerned Terminals:
E27-75 (For RM413D)
G88-75 (For RB413D)
Yes: T04 No: C-06

T04 Tester Display – PPS 1 Voltage
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 3.80 V

• Accelerator pedal not actuated less than 1.00 V
• Accelerator pedal slightly actuated greater than 1.00 V
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T05 No: C-10
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T05 Tester Display – PPS 2 Voltage
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 1.8 V

• Accelerator pedal not actuated less than 0.50 V
• Accelerator pedal slightly actuated greater than 0.50 V
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T06 No: C-10

T06 Tester Display – Calculated Pedal Position
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 99 %

• Accelerator pedal not actuated less than 1 %
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T07 No: C-10

T07 Tester Display – Closed Throttle Position
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

Inactive

• Accelerator pedal not actuated Active
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T08 No: C-10

T08 Tester Display – Desired Idle
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

780 ... 900 RPM.

Concerned Terminals:
C66-43, C66-59 (For RM413D)
D26-43, D26-59 (For RB413D)
Yes: T09 No: C-05

Test Work Order Description Nominal Value
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T09 Tester Display – Engine Speed
• Ignition ON
• Engine starting

greater than 60 RPM.

• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

780 ... 900 RPM.

• Accelerator pedal briefly actuated to full load stop 850 ... 5000 RPM.
Scan tool display depend-
ing on engine speed

Concerned Terminals:
C66-43, C66-59 (For RM413D)
D26-43, D26-59 (For RB413D)
Yes: T10 No: C-05

T10 Tester Display – Coolant Temperature
• Engine running at idle speed, operating temperature
• All consumers turned off

80 ... 110 °C
176 ... 230 °F
2.50 ... 0.40 V

Concerned Terminals:
C66-29, C66-54 (For RM413D)
D26-29, D26-54 (For RB413D)

Scan tool display depend-
ing on engine condition

Yes: T11 No: C-15
T11 Tester Display – Fuel Temperature

• Ignition ON
• Engine OFF
• All consumers turned off

–10 ... 80 °C
14 ... 176 °F

Concerned Terminals:
E27-13, E27-61 (For RM413D)
G88-13, G88-61 (For RB413D)
Yes: T12 No: C-16

T12 Tester Display – Intake Air Temperature
• Engine running at idle speed, operating temperature
• All consumers turned off

Scan tool display con-
verges to outside tempera-
ture

Concerned Terminals:
C66-10, C66-27 (For RM413D)
D26-10, D26-27 (For RB413D)
Yes: T13 No: C-13

T13 Tester Display – MAF/MAF sensor voltage
• Engine running
• All consumers turned off
• Accelerator pedal slightly actuated

greater than 20 kg/h
greater than 1.70 V

• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated
• Wait at least 70 s

2.8 ... 5.5 g/sec
1.00 ... 2.20 V
5.5 ... 8.3 g/sec
1.70 ... 2.5 V

Concerned Terminals:
C66-14, C66-27, C66-40 (For RM413D)
D26-14, D26-27, D26-40 (For RB413D)
Yes: T14 No: C-14

Test Work Order Description Nominal Value
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T14 Tester Display – Barometric Pressure/Barometric Sensor Voltage
• Ignition ON
• Engine OFF
• All consumers turned off

90 ... 110 kPa
3.5 ... 4.5 V
Scan tool display is nearly 
identical to outside-air 
pressure

• Compare displayed pressure with outside-air pressure

NOTE:
This parameter is an internal value of the control unit.
Concerned Terminals:
–
Yes: T15 No: C-11

T15 Tester Display – Turbo Pressure /Turbo Pressure Voltage
• Ignition ON
• Engine OFF
• All consumers turned off

90 ... 110 kPa
1.5 ... 2.0 V
Scan tool display is nearly 
identical to outside-air 
pressure

• Compare displayed pressure with outside-air pressure 90 ... 110 kPa
1.5 ... 2.0 V

• Engine running at idle speed, operating temperature greater than 110 kPa
greater than 2.0 V

• Increase engine speed to 3500 rpm
Concerned Terminals:
C66-23, C66-24, C66-41 (For RM413D)
D26-23, D26-24, D26-41 (For RB413D)
Yes: T16 No: C-12

T16 Tester Display – EGR Valve (Exhaust-Gas Recirculation)
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

• Engine running at idle speed, operating temperature
• Accelerator pedal briefly actuated to full load stop

ON

• Accelerator pedal not actuated
• Wait at least 70 s

OFF

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T17 No: C-28

Test Work Order Description Nominal Value
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T17 Tester Display – EGR Solenoid Duty Cycle
• Engine running at idle speed, operating temperature
• All consumers turned off

less than 10 %

• Accelerator pedal briefly actuated to full load stop greater than 40 %
Value changing briefly

• Accelerator pedal not actuated
• Wait at least 70 s

less than 10 %

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T18 No: C-28

T18 Tester Display – Desired Rail Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

23.00 ... 29.00 MPa

• Accelerator pedal briefly actuated to full load stop greater than 26.00 MPa
Value changing briefly

Concerned Terminals:
C66-6, C66-8, C66-38 (For RM413D)
D26-6, D26-8, D26-38 (For RB413D)
Yes: T19 No: C-17

T19 Tester Display – Fuel Rail Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

23.00 ... 29.00 MPa
1.00 ... 1.80 V

• Accelerator pedal briefly actuated to full load stop greater than 25.00 MPa
greater than 1.80 V

Concerned Terminals:
C66-6, C66-8, C66-38 (For RM413D)
D26-6, D26-8, D26-38 (For RB413D)
Yes: T20 No: C-17

T20 Tester Display – Rail Pressure Regulator
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

greater than 25 %

• Accelerator pedal briefly actuated to full load stop Value changing briefly
Concerned Terminals:
C66-4, C66-34, E27-5 (For RM413D)
D26-4, D26-34, G88-5 (For RB413D)
Yes: T21 No: C-19

T21 Tester Display – Fuel Quantity
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

3.0 ... 6.0 mm3/str

• Accelerator pedal slightly actuated greater than 6.0 mm3/str
Concerned Terminals:
–
Yes: T22 No: C-23

Test Work Order Description Nominal Value
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T22 Tester Display – SOI
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

-1.0 ... 3.0 °CA

Concerned Terminals:
–
Yes: T23 No: C-23

T23 Tester Display – A/C Switch
• Ignition ON
• Engine OFF
• All consumers turned off OFF

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Engine running at idle speed, operating temperature
• Air conditioning system is switched on. ON

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-28 (For RM413D)
G88-28 (For RB413D)
Yes: T24 No: C-30

T24 Tester Display – A/C Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off

300...1200 kPa
0.5...1.8 V

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Air conditioning system is switched on. greater than 700 kPa

greater than 0.8 V

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-10, E27-37, E27-87 (For RM413D)
G88-10, G88-37, G88-87 (For RB413D)
Yes: T25 No: C-29

Test Work Order Description Nominal Value
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T25 Tester Display – A/C Magnet Clutch
• Engine running at idle speed, operating temperature
• All consumers turned off

OFF

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Air conditioning system is switched on. ON

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-79 (For RM413D)
G88-79 (For RB413D)
Yes: T26 No: C-31

T26 Tester Display – Radiator Fan
• Engine running
• All consumers turned off
• Coolant temperature is less than 98 °C (208 °F)

OFF

• Coolant temperature is greater than 97 °C (207 °F) LOW
Concerned Terminals:
E27-7, E27-8 (For RM413D)
G88-7, G88-8 (For RB413D)
Yes: T27 No: C-32

T27 Tester Display – Glow Relay
• Ignition ON
• Engine OFF
• All consumers turned off

ON

• Wait at least 10 s OFF
Concerned Terminals:
E27-70, E27-74 (For RM413D)
G88-70, G88-74 (For RB413D)
Yes: T28 No: C-33

T28 Tester Display – Brake Switch
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

• Brake pedal actuated ON
Concerned Terminals:
E27-68, E27-81 (For RM413D)
G88-68, G88-81 (For RB413D)
Yes: T29 No: C-21

Test Work Order Description Nominal Value
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T29 Tester Display – Vehicle Speed
• Ignition ON 0 km/h

0 mph
• Engine OFF
• All consumers turned off
• Vehicle travelling (constant speed, approximately 30 km/h (19 

mph))
30 km/h
19 mph
Diagnostic tester display 
converges to speedometer 
display

Concerned Terminals:
E27-89 (For RM413D)
G88-89 (For RB413D)
Yes: T30 No: C-40

T30 Tester Display – Service Vehicle Soon (SVS) Indicator Lamp
• Ignition ON
• Engine OFF
• All consumers turned off

ON

• Wait at least 5 s OFF
Concerned Terminals:
E27-77 (For RM413D)
G88-77 (For RB413D)
Yes: T31 No: C-37

T31 Tester Display – Glow Indicator Lamp
• Ignition ON
• Engine OFF
• All consumers turned off

The telltale is briefly ON.

• Wait at least 10 s Off 12V
Concerned Terminals:
E27-52 (For RM413D)
G88-52 (For RB413D)
Yes: T32 No: C-34

T32 Tester Display – Oil Level Warning
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

Concerned Terminals:
E27-26 (For RM413D)
G88-26 (For RB413D)
Yes: – No: C-39

Test Work Order Description Nominal Value
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B-03, Connect Scan Tool and Establish Communication

Updata the diagnostic software for SUZUKI scan tool referring to “Tech2 Programing Manual” in case that the
diagnosis can not be performed due to the old diagnostic software. In case that the diagnosis can not be per-
formed even though the diagnostic software whose version is appropriate, is used, go to “C-01, No Communica-
tion between Scan Tool and Control Unit”.
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B-04, Actuator Test

Test Work Order Description Nominal Value
T01 Tester Display – Fuel Pump Relay Test

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The fuel pump is not run-
ning

• Press YES key ON Noise check:
Clicking noise from the 
relay
and
Is the fuel pump running?

Concerned Terminals:
E27-75 (For RM413D)
G88-75 (For RB413D)
Yes: T02 No: C-06

T02 Tester Display – EGR Solenoid Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF
• Press YES key ON Noise check:

Clicking noise from the 
actuator

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T03 No: C-28
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T03 Tester Display – Glow plug control
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press YES key ON Diagnosis Glow Controller
Active

• Press NO key OFF Diagnosis Glow Controller
Inactive

Concerned Terminals:
E27-70, E27-74 (For RM413D)
G88-70, G88-74 (For RB413D)
Yes: T04 No: C-33

T04 Tester Display – Radiator Fan Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF All cooling fans are 
switched off

• Press YES key ON The blower speed is 
increased stepwise.
The following component is 
switched on:
Radiator Fan Motor

Concerned Terminals:
E27-7, E27-8 (For RM413D)
G88-7, G88-8 (For RB413D)
Yes: T05 No: C-32

Test Work Order Description Nominal Value
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T05 Tester Display – Malfunction Indicator Lamp (MIL) Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Malfunction indicator lamp 
(MIL)

• Press YES key ON The following component is 
switched on:
Malfunction indicator lamp 
(MIL)

Concerned Terminals:
E27-78 (For RM413D)
G88-78 (For RB413D)
Yes: T06 No: C-36

T06 Tester Display – Service Vehicle Soon (SVS) Lamp Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Service vehicle soon (SVS) 
lamp

• Press YES key ON The following component is 
switched on:
Service vehicle soon (SVS) 
lamp

Concerned Terminals:
E27-77 (For RM413D)
G88-77 (For RB413D)
Yes: T07 No: C-37

Test Work Order Description Nominal Value
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T7 Tester Display – Glow Indicator Lamp Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Glow indicator lamp

• Press YES key ON The following component is 
switched on:
Glow indicator lamp

Concerned Terminals:
E27-52 (For RM413D)
G88-52 (For RB413D)
Yes: – No: C-34

Test Work Order Description Nominal Value
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B-05, Additional Functions

Test Work Order Description Nominal Value
T01 Tester Display – Read ECM Identification

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Data 

List of ECM Registration under Misc Test, select the desired test 
and confirm with ENTER. Follow the instructions in the scan tool 
display.

NOTE:
This test can be used to monitor various different system spe-
cific data.

Displayed value okay?

Concerned Terminals:
–
Yes: T02 No: C-02

T02 Tester Display – Display Immobilizer Status
Check immobilizer control system status referring to “Scan Tool 
Data” in Section 8G3.
Yes: – No: C-02
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B-06, Programming

Test Work Order Description Nominal Value
T01 Tester Display

Registration (Immobilizer System)
Refer to “Registration Procedure of Immobilizer System Compo-
nents” in Section 8G3.

Programming okay?

Yes: T02 No: C-02
T02 Tester Display

ECM Setting
Refer to “ECM registration” in Section 6E3. Programming okay?
Yes: T03 No: C-02

T03 Tester Display
Replace Injector
Refer to “ECM registration” in Section 6E3. Programming okay?
Yes: – No: C-02
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B-07, ECU Control

Test Work Order Description Nominal Value
T01 Tester Display – RPM Control

• Engine idling
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.
Engine Speed (RPM) Control

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• The YES/NO keys can be used to change engine speed in the 
range from approximately 800 rpm to 3000 rpm.

Engine Speed between 
800 rpm and 3000 rpm

Concerned Terminals:
–
Yes: – No: C-02
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B-08, No Matching Customer Complaint

Test Work Order Description Nominal Value
T01 No Matching Customer Complaint

The following test steps may or may not be helpful, they are only a 
proposal.
Diagnostic Trouble Codes
• Read and record diagnostic trouble codes
• Check for history trouble code. If a history trouble code is stored 

this may indicate the circuit which has the intermittent condition.
• Use the following table to obtain the concerned functional group 

and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code

• Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Quick Check
• Perform the following evaluation:

Refer to Table B-02, Data List
Refer to Table B-04, Actuator Test

• Check Additional Information
Refer to Table B-05, Additional Functions

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-09, Symptom Chart/Customer Complaints

Test Work Order Description Nominal Value
T01 Check: Symptom/Customer Complaint Match

Select the suitable symptom group, which fits the complaint.
• Refer to Table B-10, Complaint: Engine Start
• Refer to Table B-11, Complaint: Engine Idling
• Refer to Table B-12, Complaint: Engine Behaviour Under Normal 

Driving Conditions
• Refer to Table B-13, Complaint: Engine Performance
• Refer to Table B-14, Complaint: Exhaust Gas
• Refer to Table B-15, Complaint: Oil/Coolant/Fuel-System
• Refer to Table B-16, Complaint: Engine Mechanic
• Refer to Table B-17, Check: Functionality of Adjacent Systems
Yes: – No: –
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B-10, Complaint: Engine Start

Customer complaint Remedy
Engine does not start, starter 
slow/does not turn

Perform the following test step:
• Refer to Table C-46, Starter Circuit

Engine does not start, starter 
runs normal

The following tests must be performed in the given order:
• Refer to Table B-02, Data List
• Refer to Table B-21, Fuel System
• Refer to Table B-02, Data List “T18” Desired Rail Pressure
• Refer to Table B-02, Data List “T19” Fuel Rail Pressure
• Refer to Table B-02, Data List “T20” Rail Pressure Regulator
• Refer to Table B-02, Data List “T21” Fuel Quantity
• Refer to Table B-02, Data List “T22” SOI
• Refer to Table B-02, Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit

Engine starts poorly, starter 
runs normal

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit
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B-11, Complaint: Engine Idling

Customer complaint Remedy
Engine stalls at idle speed, 
no restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
• Check compression

Engine stalls during opera-
tion, restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T09” Engine Speed

Engine does not react on 
accelerator pedal actuation

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Engine idle speed is 
increased

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
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Idle speed too low The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Surging /shaking while idling The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
Check compression pressure
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug control Test

Abnormal combustion sound, 
engine knocking

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired  Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Customer complaint Remedy
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B-12, Complaint: Engine Behaviour Under Normal Driving Conditions

Customer complaint Remedy
Engine stalls during opera-
tion, no restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Engine stalls during opera-
tion, restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Erratic engine operation, 
reproducible misfire

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 PROGRAMMING “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
Check compression pressure
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit
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Jerky engine operation The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T28” Brake Switch
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Customer complaint Remedy
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B-13, Complaint: Engine Performance

Customer complaint Remedy
Reduced cut-off speed The following tests must be performed in the given order:

• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Erratic engine operation, 
reproducible misfire

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Time Relay Test
• Refer to Table C-35, Filterheating Circuit
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Poor engine response The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Reduced engine perfor-
mance in all operating condi-
tions

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Customer complaint Remedy
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B-14, Complaint: Exhaust Gas

Customer complaint Remedy
Excessive white smoke The following tests must be performed in the given order:

• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit

Excessive black/grey smoke The following tests must be performed in the given order:
• Check Engine Oil Level
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T09” Engine Speed
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Excessive blue smoke Perform the following tests in the given order until a defect is found.
The following tests must be performed in the given order:
• Check Engine Oil Level
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test

Customer complaint Remedy
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B-15, Complaint: Oil/Coolant/Fuel-System

Customer complaint Remedy
Engine overheated The following tests must be performed in the given order:

• Check the following system/signal for proper operation:
Engine Cooling

• Refer to Table B-04 Actuator Test “T04” Radiator Fan Test
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Check Engine Oil Level
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Rising engine oil level The following tests must be performed in the given order:
• Check Engine Oil Level
• Engine oil pressure
• Refer to B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity

Leaks in fuel system Perform the following test step:
• Refer to B-21, Fuel System
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B-16, Complaint: Engine Mechanic

Customer complaint Remedy
Mechanical engine problem The following tests must be performed in the given order:

• Check Engine Oil Level
• Engine oil pressure
• Refer to B-21, Fuel System
• Check compression
• Engine valve gear
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B-17, Check: Functionality of Adjacent Systems

Customer complaint Remedy
Engine can not be switched 
off with the ignition lock

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Check Engine Oil Level

Speedometer display defec-
tive

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T29” Vehicle Speed

No speed signal recognized The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T09” Engine Speed

Glow time telltale defective The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-04 Actuator Test “T07” Glow Indicator Lamp Test
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B-18, Check: Intermittent Faults

Test Work Order Description Nominal Value
T01 Intermittent System Operation

NOTE:
Refer to “Intermittent and Poor Connections Inspection” in Sec-
tion 0A for farther details.
Preliminary diagnostic check (visual inspection)
• Check all sensors, actuators and the wiring harness of the system 

for corrosion and damages.
• Check all connectors of the system for corrosion and for damaged 

terminals.
• Check all ground connections of the system for corrosion and 

damages
• Check if the fault was recognized in an area of strong electromag-

netic sources e.g. near radio stations
Diagnostic Trouble Codes
• Read and record trouble codes
• Check for history trouble code. If a history trouble code is stored 

this may indicate the circuit which has the intermittent condition.
History trouble code is leading to an intermittent problem. This 
trouble codes refer to a related functional group. To find the defec-
tive component the following test steps may be helpful.

• Use the following table to obtain the concerned functional group 
and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Snapshot function of the Scan tool
• Select the snapshot function of the Scan Tool. Set the Scan Tool 

to trigger by Any DTC and try to recreate the conditions that may 
cause the trouble code to be set. Use the Scan tool application to 
analyse the related data list parameters.
The disturbances in the signal can be observed at the trigger point 
where the trouble code is set.
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T01 • Use the following table to obtain the concerned functional group 
and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code
Refer to Table B-02, Data List
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use an oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Symptoms/Customer Complaints
• Check if one of the symptoms in the following table match the pre-

viously recorded customer complaint and perform the following 
additional test steps, while performing the troubleshooting in the C-
x tables.
Refer to Table B-09, Symptom Chart/Customer Complaints
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

After successful test/fault repair proceed to the next test step
Yes: – No: –

Test Work Order Description Nominal Value
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B-19, Programming ECM

Test Work Order Description Nominal Value
T01 Programming

The following tests must be performed in the given order:
• The following programing function has to be performed to program 

the fuel injector calibration code.
– Refer to Table B-06 Programming “T03” Replace Injector

• After programming successfully, check if the system malfunction is 
still present.

• If the malfunction is still present, continue with the following tests:
• With trouble code P0602 recognized:

Refer to Table C-02, Control Unit Hard- and Software
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-20, Immobilizer Check

Test Work Order Description Nominal Value
T01 Programming

• Verify programming of the control unit:
Refer to Table B-06 Programming “T01” Registration (Immobilizer 
System)

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-21, Fuel System

Test Work Order Description Nominal Value
T01 Check: Fuel Pipes and Fuel Filter

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content
• The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)

System okay?

Yes: T02 No: C-42
T02 Check: Fault Location

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-22, Intake-Air System

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

• Verify mechanical system functions/components
Intake system

• Check intake system/charge air hoses for leaks (secondary air, 
porosity and blockages)

• Check the hose clamps at the intake-air system/charge-air system 
for correct fitting.

• Check connected hoses and tubes for kinks, damage etc.
• Check air filter for fouling and correct mounting.
• Check mass air flow sensor for fouling.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

Test okay?

Yes: T02 No: C-41
T02 Check: Fault Location

The following test steps must be performed in the given order. If a 
fault is found in one test step, the subsequent test steps can be 
skipped.
• Perform quick check data list:

Refer to Table B-02 Data List “T13” MAF/MAF Sensor Voltage
• Perform quick check actuator test:

Refer to Table B-04 Actuator Test “T02” EGR Solenoid Test
• Perform quick check data list:

Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-23, Check: Intake-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Intake-Air System/Charge-Air System

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-22, Intake-Air System
• If no defect has been found in previous test steps:

Refer to Table C-14, Mass or Volume Air Flow Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-24, Check: Intake-Air System/Charge-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Intake-Air System/Charge-Air System

Perform the following tests in the given order until a defect is found.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

• Check air filter for fouling and correct mounting.
• Check mass air flow sensor for fouling.
• Check intake system/charge air hoses for leaks (secondary air, 

porosity and blockages)
• Check connected hoses and tubes for kinks, damage etc.
• Perform quick check data list:

Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-25, Check: Charge-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Charge-Air System

Perform the following tests in the given order until a defect is found.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

• Perform quick check data list:
Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-26, Check: Distance Signal

Test Work Order Description Nominal Value
T01 Vehicle Speed Information Check

Perform the following tests in the given order until a defect is found.
• Connect scan tool, select concerned Electronic System, establish 

communication and verify, that the correct control unit is installed:
Refer to Table B-03, Connect Scan Tool and Establish Communi-
cation

• Read and record diagnostic trouble codes
• If a trouble code is stored:

Refer to Table B-01, Diagnostic Trouble Code
• Perform quick check data list:

Refer to Table B-02 Data List “T29” Vehicle Speed
• If no defect has been found in previous test steps:

Refer to Table C-40, Vehicle Speed Sensor Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-27, Check: Pressure Sensor Signal

Test Work Order Description Nominal Value
T01 Check: Datalist Parameter

Perform the following tests in the given order until a defect is found.
• Perform quick check data list:

Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-28, Complaint: Engine Temperature

Test Work Order Description Nominal Value
T01 Check: Adjacent System

• Check the following system for proper operation:
Engine cooling system
Fuel cooling system

System okay?

Yes: T02 No: C-42
T02 Check: Datalist Parameter

The following test steps must be performed in the given order. If a 
fault is found in one test step, the subsequent test steps can be 
skipped.
• Perform quick check data list:

Refer to Table B-02 Data List “T10” Coolant Temperature
Refer to Table B-02 Data List “T11” Fuel Temperature

• If no defect has been found in previous test steps:
Refer to Table C-47, System Status Information

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-29, Check: High Pressure Area

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)
• Perform a visual check of the following components:

High-pressure fuel pump
Common Rail
Fuel Pressure Sensor
Fuel Pressure Regulator
Injector - Cylinder 1
Injector - Cylinder 2
Injector - Cylinder 3
Injector - Cylinder 4

System okay?

Yes: T02 No: C-45
T02 Check: Mechanics and/or Hydraulics

• Check injector
NOTE:
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3 before servicing fuel system.

Test okay?

Yes: – No: C-45
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B-30, Check: Low and High Pressure Section

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)

System okay?

Yes: T02 No: C-44
T02 Actuator Test

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test

• After successful test/fault repair proceed to the next test step
Yes: T03 No: –

T03 Check: Mechanics and/or Hydraulics
• Check injector
NOTE:
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3 before servicing fuel system.

Test okay?

Yes: – No: C-44
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B-31, Check: Low Pressure Section

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)

System okay?

Yes: T02 No: C-43
T02 Actuator Test

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-32, Trouble Codes: Check 1

Test Work Order Description Nominal Value
T01 Check: Function-Group High Pressure Area

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-29, Check: High Pressure Area
Refer to Table B-31, Check: Low Pressure Section

• If no defect has been found in previous test steps:
Refer to Table C-45, Function-Group High Pressure Area

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-33, Trouble Codes: Check 2

Test Work Order Description Nominal Value
T01 Check: Fuel Pipes and Fuel Filter

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-31, Check: Low Pressure Section
• If no defect has been found in previous test steps:

Refer to Table C-43, Function-Group Low Pressure Section
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-34, Trouble Codes: Check 3

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

• Is the trouble code P0201 stored?
Yes: C-24 No: T02

T02 Check: Diagnostic Trouble Code stored
• Is the trouble code P0202 stored?
Yes: C-25 No: T03

T03 Check: Diagnostic Trouble Code stored
• Is the trouble code P0203 stored?
Yes: C-26 No: T04

T04 Check: Diagnostic Trouble Code stored
• Is the trouble code P0204 stored?
Yes: C-27 No: T05

T05 Check: Function-Group High Pressure Area
Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-30, Check: Low and High Pressure Section
• If no defect has been found in previous test steps:

Refer to Table C-44, Function-Group Low and High Pressure Sec-
tion

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-35, Trouble Codes: Check 4

Test Work Order Description Nominal Value
T01 Check: Fault Location

Perform the following tests in the given order until a defect is found.
• Perform quick check actuator test:

Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test
• If no defect has been found in previous test steps:

Refer to Table C-42, Function-Group Fuel System
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-36, Trouble Codes: Check 5

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-22, Intake-Air System
• If no defect has been found in previous test steps:

Refer to Table C-28, Exhaust Gas Recirculation Valve Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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C-01, No Communication between Scan Tool and Control Unit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• All consumers turned off
• Measure voltage between the following terminals:

Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G56-16
&
Ground

greater than 11 V

Yes: T02 No: T18
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T03 No: E16
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-23
&
Ground

greater than 11 V

Yes: T04 No: T06
T04 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Immobilizer Control Module
• Measure resistance between the following terminals:

Immobilizer Control Module – Wiring harness connector (wiring harness 
side) terminal G50-7
&
ECM – Wiring harness connector (wiring harness side) terminal E27-88

less than 5 Ohm

Yes: T05 No: E03
T05 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G56-4
&
Ground

less than 5 Ohm

Yes: E01 No: E02
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T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Fuse
• Check the following component for proper operation:

Circuit Fuse

Test okay?

Yes: T07 No: T16
T07 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E04 No: T08
T08 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition Switch
• Measure voltage between the following terminals:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-5
&
Ground

greater than 11 V

Yes: E05 No: T09
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E06 No: E07
T11 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T12 No: E13

Test Work Order Description Nominal Value
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T12 Check: Short to Ground of Voltage Supply Circuit
• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E12
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: E10
T15 Check: Component

• Remove fused jumper wire
• Disconnect wiring harness connector from:

Starting Motor – Wiring harness connector (wiring harness side) wiring 
colour C46-1

• Connect fused jumper wire to:
Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E08 No: E09

Test Work Order Description Nominal Value
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T16 Check: Component
• Connect fused jumper wire to:

Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: T17
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
Glow Controller

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM
– Immobilizer Control Module
– Clutch Switch
– MAF and IAT Sensor
– Fuel Heating Relay
– Compressor Relay
– Fuel Pump Relay
– Radiator Fan Relay No.1, No.2, No.3

Test okay?

Yes: E14 No: E15
T18 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T19 No: T25
T19 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: T20
T20 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T21 No: T24
T21 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E18 No: T22

Test Work Order Description Nominal Value
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T22 Check: Component
• Remove electrical component from socket:

System Main Fuse
• Check the following component for proper operation:

System Main Fuse

Test okay?

Yes: T23 No: E21
T23 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
System Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E19 No: E20
T24 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E18 No: E22
T25 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E23 No: T26
T26 Check: Component

• Remove electrical component from socket:
Radio

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
ECM (Wiring Harness Connector E27)
Combination Meter
Interior light
Information Display
Clock

Test okay?

Yes: E14 No: E24

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-4
&
Ground

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-88
&
Immobilizer Control Module – Wiring harness connector (wiring harness side) terminal G50-7

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-23

E05 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-2
&
Circuit Fuse – Input contact
or

• Defective component:
Ignition Switch

E06 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E07 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E08 • Defective component:
Ignition Switch
or
Starting Motor

E09 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C46-1

E10 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-1
&
Circuit Fuses – Input contact
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E11 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-2
&
Circuit Fuses – Input contact

E12 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-4
&
Circuit Fuses – Input contact

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E14 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E15 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-23
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E16 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E17 • Circuit interruption between:
Circuit Fuse – Output contact
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-16

E18 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E19 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E20 • Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact
or

• Defective component:
Battery

Result Cause Of Fault
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E21 • Short circuit to ground between:
System Main Fuse – Output contact
&
Generator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact
or

• Defective component:
Generator

E22 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Circuit Fuses – Input contact

E23 • Defective component:
Scan Tool

E24 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Radio – Wiring harness connector (wiring harness side) terminal G28-8
&
Clock – Wiring harness connector (wiring harness side) terminal G30-1
&
Information Display – Wiring harness connector (wiring harness side) terminal G25-8
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-12
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-16
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K02-2
&
Interior Light – Wiring harness connector (Wiring harness side) terminal O01-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• All consumers turned off
• Measure voltage between the following terminals:

Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G09-16
&
Ground

greater than 11 V

Yes: T02 No: T18
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Ground

greater than 11 V

Yes: T03 No: E16
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-23
&
Ground

greater than 11 V

Yes: T04 No: T06
T04 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Immobilizer Control Module
• Measure resistance between the following terminals:

Immobilizer Control Module – Wiring harness connector (wiring harness 
side) terminal G17-7
&
ECM – Wiring harness connector (wiring harness side) terminal G88-88

less than 5 Ohm

Yes: T05 No: E03
T05 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G09-4
&
Ground

less than 5 Ohm

Yes: E01 No: E02
T06 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T07 No: T16
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T07 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E04 No: T08
T08 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition Switch
• Measure voltage between the following terminals:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-5
&
Ground

greater than 11 V

Yes: E05 No: T09
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E06 No: E07
T11 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T12 No: E13
T12 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E12

Test Work Order Description Nominal Value
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T13 Check: Short to Ground of Voltage Supply Circuit
• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: E10
T15 Check: Component

• Remove fused jumper wire
• Disconnect wiring harness connector from:

Starting Motor – Wiring harness connector (wiring harness side) wiring 
colour C06-1

• Connect fused jumper wire to:
Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E08 No: E09
T16 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: T17

Test Work Order Description Nominal Value
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T17 Check: Short to Ground of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Glow Controller
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation.
• Disconnect each of the following components/control units from the wir-

ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM
– Immobilizer Control Module
– Clutch Switch
– MAF and IAT Sensor
– Fuel Heating Relay
– Compressor Relay
– Fuel Pump Relay

Test okay?

Yes: E14 No: E15
T18 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T19 No: T25
T19 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: T20
T20 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T21 No: T24
T21 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E18 No: T22
T22 Check: Component

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: T23 No: E21

Test Work Order Description Nominal Value
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T23 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

System Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E19 No: E20
T24 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E18 No: E22
T25 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E23 No: T26
T26 Check: Component

• Remove electrical component from socket:
Radio

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM (Wiring Harness Connector G88)
– Combination Meter
– Interior light
– Clock

Test okay?

Yes: E14 No: E24

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-4
&
Ground

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-88
&
Immobilizer Control Module – Wiring harness connector (wiring harness side) terminal G17-7

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-23

E05 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit Fuse – Input contact
or

• Defective component:
Ignition Switch

E06 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E07 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E08 • Defective component:
Ignition Switch
or
Starting Motor

E09 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C06-1

E10 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-1
&
Circuit Fuses – Input contact
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E11 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit Fuses – Input contact

E12 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-4
&
Circuit Fuses – Input contact

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-5

E14 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E15 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-23
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E16 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-50

E17 • Circuit interruption between:
Circuit Fuse – Output contact
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-16

E18 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E19 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E20 • Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact
or

• Defective component:
Battery

Result Cause Of Fault
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E21 • Short circuit to ground between:
System Main Fuse – Output contact
&
Generator – Wiring harness connector (wiring harness side) terminal C08-1
&
Circuit Main Fuses – Input contact
or

• Defective component:
Generator

E22 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Circuit Fuses – Input contact

E23 • Defective component:
Scan Tool

E24 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Radio – Wiring harness connector (wiring harness side) terminal G64-4
&
Clock – Wiring harness connector (wiring harness side) terminal G29-1
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-32
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-16
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K02-2
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K06-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-02, Control Unit Hard- and Software
Test Table

Result table

Test Work Order Description Nominal Value
T01 Result: High Transition Resistance

• Check the following circuit for proper operation:
Ground connection of the control unit case

Test okay?

Yes: T02 No: E03
T02 Check: Programming

• Ignition ON
• Repeat programming

Programming okay?

Yes: E01 No: E02

Result Cause Of Fault
E01 • Previous programming was faulty
E02 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Following system/component is faulty:
Ground connection of the control unit case
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C-03, System Voltage Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Engine running
• Increase engine speed to 3000 rpm
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

13 ... 15 V

Yes: T02 No: E05
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: E04
T03 Check Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T04 No: E06
T04 Check: Transition Resistance of Voltage Supply Circuit

• All consumers turned off
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-

age between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T04 No: E03
T05 Check: Transition Resistance of Voltage Supply Circuit

• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-
age between the following terminals:
Battery Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-1, 
E27-2, E27-3

greater than 11 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • High transition resistance between:
Ground
&
ECM – Wiring harness connector (wiring harness side) terminal E27-1, E27-2, E27-3

E03 • High transition resistance between:
Battery – Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E04 • Check the following component for proper operation:
Battery
and/or
Generator
and/or
Starting Motor
and/or

• Check the following circuit for proper operation:
Terminal C47-1, C59-1 and system main fuse

E05 • Defective component:
Generator

E06 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1, E36-4

• Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
or
Defective component:
Brake Light Switch
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Engine running
• Increase engine speed to 3000 rpm
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

13 ... 15 V

Yes: T02 No: E05
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: E04
T03 Check: Transition Resistance of Voltage Supply Circuit

• All consumers turned off
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-

age between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Ground

greater than 11 V

Yes: T04 No: E03
T04 Check: Transition Resistance of Voltage Supply Circuit

• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-
age between the following terminals:
Battery Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal G88-1, 
G88-2, G88-3

greater than 11 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • High transition resistance between:
Ground
&
ECM – Wiring harness connector (wiring harness side) terminal G88-1, G88-2, G88-3

E03 • High transition resistance between:
Battery – Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E04 • Check the following component for proper operation:
Battery
and/or
Generator
and/or
Starting Motor
and/or

• Check the following circuit for proper operation:
Terminal C02-1, C08-1 and system main fuse

E05 • Defective component:
Generator
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C-04, Control Unit Main Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Main Relay
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E58-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-1
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Ignition ON
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E58-4
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-3
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect fused jumper wire to:

Main Relay – Socket Terminal E58-4
&
Battery positive (+) terminal

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-6
&
Ground

greater than 11 V

Yes: T06 No: E06
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T06 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-4
&
Ground

greater than 11 V

Yes: T07 No: E05
T07 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: T08 No: T19
T08 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal C66-5
&
Ground

greater than 11 V

Yes: T09 No: E04
T09 Check: Component

• Remove fused jumper wire
• Insert electrical component in socket:

Main Relay
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

greater than 11 V

Yes: T10 No: E03
T10 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: E01 No: E02
T11 Check: Short to Voltage of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-4
&
Ground

less than 0.3 V

Yes: E08 No: E09

Test Work Order Description Nominal Value
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T12 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Main Fuse
• Check the following component for proper operation:

Circuit Main Fuse

Test okay?

Yes: T12 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E11 No: T13
T14 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: E12 No: E13
T15 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: T17
T16 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Main Relay – Socket Terminal E58-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E02 No: T16
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E01 No: E14
T18 Check: Short to Ground of Voltage Supply Circuit

• Remove electrical component from socket:
Fuel pump relay

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E15 No: E16

Test Work Order Description Nominal Value
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T19 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Fuse
• Check the following component for proper operation:

Circuit Fuse

Test okay?

Yes: T20 No: T21
T20 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: E18
T21 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Disconnect wiring harness connector from:

EGR Valve
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 500 
kOhm

Yes: T22 No: E19
T22 Check: Component

• Connect wiring harness connector to:
EGR Valve

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery positive (+) terminal

• Check the following component for proper operation
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: E20

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Main Relay

E03 • Short circuit to ground/interruption of circuit between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80
or

• Defective component:
Main Relay

E04 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – harness connector (wiring harness side) terminal C66-5

E05 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-4

E06 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-6

E07 • Short circuit to voltage between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80

E08 • Short circuit to voltage between:
Circuit Fuse – Output contact
&
EGR Valve – Wiring harness connector (wiring harness side) terminal C70-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5, C66-5
or

• Defective component:
EGR Valve

E09 • Short circuit to voltage between:
Circuit Fuse – Input contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-4, E27-6

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E58-1
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E11 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E58-2

E12 • Defective component:
Battery
or

• Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact

E13 • Defective component:
Alternator
or

• Short circuit to ground between:
System Main Fuse – Output contact
&
Alternator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact

E14 • Short circuit to ground between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80

E15 • Short circuit to ground between:
Fuel Pump Relay – Socket terminal C53-4
&
Fuel Pump and Gauge Unit – Wiring harness connector (Wiring harness side) terminal L71-3
or
Defective component:
Fuel Pump

E16 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-3

E17 • Circuit interruption between:
Main Relay – Socket terminal E58-4
&
Circuit Fuse – Input contact

E18 • Circuit interruption between
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5

E19 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5, C66-5

E20 • Defective component:
EGR Valve

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Main Relay
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E75-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-1
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Ignition ON
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E75-4
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-3
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect fused jumper wire to:

Main Relay – Socket Terminal E75-4
&
Battery positive (+) terminal

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-6
&
Ground

greater than 11 V

Yes: T06 No: E06
T06 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-4
&
Ground

greater than 11 V

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: T08 No: T19
T08 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal D26-5
&
Ground

greater than 11 V

Yes: T09 No: E04
T09 Check: Component

• Remove fused jumper wire
• Insert electrical component in socket:

Main Relay
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

greater than 11 V

Yes: T10 No: E03
T10 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: E01 No: E02
T11 Check: Short to Voltage of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-4
&
Ground

less than 0.3 V

Yes: E08 No: E09
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T15

Test Work Order Description Nominal Value
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T13 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E11 No: T14
T14 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: E12 No: E13
T15 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T16 No: T18
T16 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Main Relay – Socket Terminal E75-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E02 No: T17
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E01 No: E14
T18 Check: Short to Ground of Voltage Supply Circuit

• Remove electrical component from socket:
Fuel pump relay

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E15 No: E16
T19 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T20 No: T21

Test Work Order Description Nominal Value
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T20 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: E18
T21 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Disconnect wiring harness connector from:

EGR Valve
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 500 
kOhm

Yes: T22 No: E19
T22 Check: Component

• Connect wiring harness connector to:
EGR Valve

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery positive (+) terminal

• Check the following component for proper operation
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: E20

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Main Relay

E03 • Short circuit to ground/interruption of circuit between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80
or

• Defective component:
Main Relay

E04 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – harness connector (wiring harness side) terminal D26-5

E05 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-4

E06 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-6

E07 • Short circuit to voltage between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80

E08 • Short circuit to voltage between:
Circuit Fuse – Output contact
&
EGR Valve – Wiring harness connector (wiring harness side) terminal D31-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5, D26-5
or

• Defective component:
EGR Valve

E09 • Short circuit to voltage between:
Circuit Fuse – Input contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-4, G88-6

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E75-1
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E11 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E75-2

E12 • Defective component:
Battery
or

• Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact

E13 • Defective component:
Alternator
or

• Short circuit to ground between:
System Main Fuse – Output contact
&
Alternator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact

E14 • Short circuit to ground between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80

E15 • Short circuit to ground between:
Fuel Pump Relay – Socket terminal E52-3
&
Fuel Pump and Gauge Unit – Wiring harness connector (Wiring harness side) terminal R02-3
or
Defective component:
Fuel Pump

E16 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-4

E17 • Circuit interruption between:
Main Relay – Socket terminal E75-4
&
Circuit Fuse – Input contact

E18 • Circuit interruption between
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5

E19 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5, D26-5

E20 • Defective component:
EGR Valve.

Result Cause Of Fault
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C-05, Crankshaft Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Crankshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C78-1
&
Ground

1.2 ... 1.8 V

Yes: T02 No: E05
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C78-2
&
Ground

2.2 ... 2.8 V

Yes: T03 No: E04
T03 Check: Adjustment

• Check the following system for proper operation:
Crankshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: T04 No: E03
T04 Check: Component

• Connect wiring harness connector to:
Crankshaft Position Sensor

• Disconnect wiring harness connector from:
ECM

• Switch multimeter to alternating-current voltage measurement.
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal C66-43
&
ECM – Wiring harness connector (wiring harness side) terminal C66-59

• Engine cranking

greater than 0.2 V
Alternating-current 
voltage

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Crankshaft Position Sensor

E03 • Refer to “Crankshaft position (CKP) sensor (engine speed sensor) inspection” in Section 6E3.
E04 • Short to voltage/ground/interruption of circuit between:

Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C78-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-59
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short to voltage/ground/interruption of circuit between:
Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C78-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-43
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Crankshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D45-1
&
Ground

1.2 ... 1.8 V

Yes: T02 No: E05
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D45-2
&
Ground

2.2 ... 2.8 V

Yes: T03 No: E04
T03 Check: Adjustment

• Check the following system for proper operation:
Crankshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: T04 No: E03
T04 Check: Component

• Connect wiring harness connector to:
Crankshaft Position Sensor

• Disconnect wiring harness connector from:
ECM

• Switch multimeter to alternating-current voltage measurement.
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal D26-43
&
ECM – Wiring harness connector (wiring harness side) terminal D26-59

• Engine cranking

greater than 0.2 V
Alternating-current 
voltage

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Crankshaft Position Sensor

E03 • Refer to “Crankshaft position (CKP) sensor (engine speed sensor) inspection”.
E04 • Short to voltage/ground/interruption of circuit between:

Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D45-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-59
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short to voltage/ground/interruption of circuit between:
Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D45-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-43
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-06, Fuel Pump Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Remove electrical component from socket:
Fuel Pump Relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal C53-2
&
Ground

greater than 11 V

Yes: T02 No: E11
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Pump Relay – Socket terminal C53-3
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-75 
&
Ground

less than 0.3 V

Yes: T04 No: E09
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Ground

greater than 500 
kOhm

Yes: T05 No: E08
T05 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket C53-1

less than 5 Ohm

Yes: T06 No: E07
T06 Check: Short to Voltage of Ground Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal C53-4
&
Ground

less than 0.3 V

Yes: T07 No: E06



6-3-102 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T07 Check: Component
• Ignition OFF
• Connect fused jumper wire to:

Fuel Pump Relay – Socket terminal C53-3
&
Fuel Pump Relay – Socket terminal C53-4

Is the fuel pump run-
ning?

Yes: T08 No: T09
T08 Check: Component

• Insert electrical component in socket:
Fuel Pump Relay

• Ignition ON
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Ground

Is the fuel pump run-
ning?

Yes: E01 No: E02
T09 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Pump

• Measure voltage between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
L71-3
&
Ground

greater than 11 V

Yes: T10 No: E05
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
L71-4
&
Ground

less than 5 Ohm

Yes: E03 No: E04

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Fuel Pump Relay

E03 • Defective component:
Fuel Pump

E04 • Circuit interruption between:
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-4
&
Ground

E05 • Circuit interruption between:
Fuel pump Relay – Socket terminal C53-4
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-3

E06 • Short circuit to voltage between:
Fuel Pump Relay – Socket terminal C53-4
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-3
or

• Defective component:
Fuel Pump

E07 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E08 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E09 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-3

E11 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Remove electrical component from socket:
Fuel Pump Relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal E52-2
&
Ground

greater than 11 V

Yes: T02 No: E11
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Pump Relay – Socket terminal E52-4
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-75 
&
Ground

less than 0.3 V

Yes: T04 No: E09
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Ground

greater than 500 
kOhm

Yes: T05 No: E08
T05 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket E52-1

less than 5 Ohm

Yes: T06 No: E07
T06 Check: Short to Voltage of Ground Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal E52-3
&
Ground

less than 0.3 V

Yes: T07 No: E06
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T07 Check: Component
• Ignition OFF
• Connect fused jumper wire to:

Fuel Pump Relay – Socket terminal E52-4
&
Fuel Pump Relay – Socket terminal E52-3

Is the fuel pump run-
ning?

Yes: T08 No: T09
T08 Check: Component

• Insert electrical component in socket:
Fuel Pump Relay

• Ignition ON
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Ground

Is the fuel pump run-
ning?

Yes: E01 No: E02
T09 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Pump

• Measure voltage between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
R02-3
&
Ground

greater than 11 V

Yes: T10 No: E05
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
R02-4
&
Ground

less than 5 Ohm

Yes: E03 No: E04

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration in Section 6E3.

E02 • Defective component:
Fuel Pump Relay

E03 • Defective component:
Fuel Pump

E04 • Circuit interruption between:
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-4
&
Ground

E05 • Circuit interruption between:
Fuel pump Relay – Socket terminal E52-3
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-3

E06 • Short circuit to voltage between:
Fuel Pump Relay – Socket terminal E52-3
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-3
or

• Defective component:
Fuel Pump

E07 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E08 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E09 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-4

E11 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-2
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C-07, 5V Circuit 1
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

less than 4.8 V

Yes: T04 No: T05
T04 Check: Short to Ground of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T05 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

less than 5.2 V

Yes: E03 No: E05

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
E02 • Short circuit to voltage/interruption of circuit between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
Fuel Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

less than 4.8 V

Yes: T04 No: T05
T04 Check: Short to Ground of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T05 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

less than 5.2 V

Yes: E03 No: E05

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
E02 • Short circuit to voltage/interruption of circuit between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
Fuel Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-08, 5V Circuit 2
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

4.8 ... 5.2 V

Yes: E01 No: T02
T02 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

less than 4.8 V

Yes: T03 No: T04
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E03



6-3-114 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T04 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E04

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • If the nominal value is reached during one of the measurements, the component/control unit 

that has been disconnected immediately before that measurement is defective.
E03 • Short circuit to ground/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4
&
ECM – Wiring harness connector (wiring harness side) terminal C66-40
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-25
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-83
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4
&
ECM – Wiring harness connector (wiring harness side) terminal C66-40
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-83
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-25
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

4.8 ... 5.2 V

Yes: E01 No: T02
T02 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

less than 4.8 V

Yes: T03 No: T04
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E03
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T04 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E04

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • If the nominal value is reached during one of the measurements, the component/control unit 

that has been disconnected immediately before that measurement is defective.
E03 • Short circuit to ground/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-40
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-25
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-83
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-40
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-83
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-25
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-09, 5V Circuit 3
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

less than 4.8 V

Yes: T04 No: T06
T04 Check: Vehicle Configuration

Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T05 No: E05

T05 Check: Short to Ground of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T06 Check: Vehicle Configuration
Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T07 No: E08

T07 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

less than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short to voltage/ground/interruption of circuit between:

Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-32
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
A/C Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Defective component:
A/C Pressure Sensor
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E07 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

less than 4.8 V

Yes: T04 No: T06
T04 Check: Vehicle Configuration

Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T05 No: E05

T05 Check: Short to Ground of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T06 Check: Vehicle Configuration
Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T07 No: E08

T07 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

less than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short to voltage/ground/interruption of circuit between:

Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-2
&
ECM – Wiring harness connector (wiring harness side) terminal G88-32
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
A/C Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Defective component:
A/C Pressure Sensor
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E07 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-10, Pedal Position Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T10
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-3

greater than 4.8 V

Yes: T03 No: E09
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

4.8 ... 5.2 V

Yes: T04 No: T09
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

4.8 ... 5.2 V

Yes: T05 No: T08
T05 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-2

4.8 ... 5.2 V

Yes: T06 No: E04
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T06 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

2.4 ... 2.6 V

Yes: E01 No: T07
T07 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

greater than 2.6 V

Yes: E02 No: E03
T08 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

greater than 5.2 V

Yes: E05 No: E06
T09 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

greater than 5.2 V

Yes: E07 No: E08

Test Work Order Description Nominal Value
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T10 Check: Short to Voltage/Ground/Interruption of Voltage Supply
• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Ground

greater than 5.2 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-1

E03 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-32
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6

E06 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E09 • Circuit interruption between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-35
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E10 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E11 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T10
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-3

greater than 4.8 V

Yes: T03 No: E09
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

4.8 ... 5.2 V

Yes: T04 No: T09
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

4.8 ... 5.2 V

Yes: T05 No: T08
T05 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-2

4.8 ... 5.2 V

Yes: T06 No: E04
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T06 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

2.4 ... 2.6 V

Yes: E01 No: T07
T07 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

greater than 2.6 V

Yes: E02 No: E03
T08 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

greater than 5.2 V

Yes: E05 No: E06
T09 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

greater than 5.2 V

Yes: E07 No: E08

Test Work Order Description Nominal Value
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T10 Check: Short to Voltage/Ground/Interruption of Voltage Supply
• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Ground

greater than 5.2 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-1

E03 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-32
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6

E06 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E09 • Circuit interruption between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-35
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E10 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E11 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C11, Barometer Sensor Circuit
Result Table

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-12, Boost Pressure Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
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T05 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

less than 4.8 V

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Short circuit to ground between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

E03 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

E04 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-24
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
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T05 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

less than 4.8 V

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Short circuit to ground between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

E03 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

E04 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-24
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
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C-13, Intake Air Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T04
T02 Check: Component

• Scan Tool Data List Parameter
Intake Air Temperature

greater than 4.8 V

Yes: T03 No: E03
T03 Check: Circuit Interruption of Ground Circuit

• Connect fused jumper wire to:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3

• Scan Tool Data List Parameter
Intake Air Temperature

less than 0.3 V

Yes: E01 No: E02
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • Short circuit to voltage/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T04
T02 Check: Component

• Scan Tool Data List Parameter
Intake Air Temperature

greater than 4.8 V

Yes: T03 No: E03
T03 Check: Circuit Interruption of Ground Circuit

• Connect fused jumper wire to:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3

• Scan Tool Data List Parameter
Intake Air Temperature

less than 0.3 V

Yes: E01 No: E02
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • Short circuit to voltage/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-14, Mass or Volume Air Flow Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-2
&
Ground

greater than 11 V

Yes: T02 No: E08
T02 Check: Short to Voltage/Interruption of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-2
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3

greater than 11 V

Yes: T03 No: T07
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

4.8 ... 5.2 V

Yes: T04 No: E05
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
Ground

less than 0.3 V

Yes: T05 No: E04
T05 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
Ground

greater than 500 
kOhm

Yes: T06 No: E03
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T06 Check: Interruption of Signal Circuit
• Measure resistance between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
ECM – Wiring harness connector (wiring harness side) terminal C66-14

less than 5 Ohm

Yes: E01 No: E02
T07 Check: Short to Voltage of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3
&
Ground

less than 0.3 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-40
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4

E06 • Circuit interruption between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-27
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-2

Result Cause Of Fault



6-3-154 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-2
&
Ground

greater than 11 V

Yes: T02 No: E08
T02 Check: Short to Voltage/Interruption of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-2
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3

greater than 11 V

Yes: T03 No: T07
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

4.8 ... 5.2 V

Yes: T04 No: E05
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
Ground

less than 0.3 V

Yes: T05 No: E04
T05 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
Ground

greater than 500 
kOhm

Yes: T06 No: E03
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T06 Check: Interruption of Signal Circuit
• Measure resistance between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
ECM – Wiring harness connector (wiring harness side) terminal D26-14

less than 5 Ohm

Yes: E01 No: E02
T07 Check: Short to Voltage of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3
&
Ground

less than 0.3 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-40
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4

E06 • Circuit interruption between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-27
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-2

Result Cause Of Fault
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C-15, Engine Coolant Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1

4.8 ... 5.2 V

Yes: T03 No: E03
T03 Check: Component

• Scan Tool Data List Parameter
Coolant Temperature

greater than 4.8 V

Yes: T04 No: E02
T04 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1

• Ignition ON
• Scan Tool Data List Parameter

Coolant Temperature

less than 0.3 V

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECT Sensor
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-29
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1

4.8 ... 5.2 V

Yes: T03 No: E03
T03 Check: Component

• Scan Tool Data List Parameter
Coolant Temperature

greater than 4.8 V

Yes: T04 No: E02
T04 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1

• Ignition ON
• Scan Tool Data List Parameter

Coolant Temperature

less than 0.3 V

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECT Sensor
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-29
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-16, Fuel Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Ground

less than 0.3 V

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Ground

greater than 500 
kOhm

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Heater and Temperature Sensor

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-4

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-3

less than 5 Ohm

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-4

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-1
or
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3
or

• Defective component:
Fuel Heater and Temperature Sensor

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor
Wiring harness connector (wiring harness side) terminal E50-4
or
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3
or

• Defective component:
Fuel Heater and Temperature Sensor
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Ground

less than 0.3 V

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Ground

greater than 500 
kOhm

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Heater and Temperature Sensor

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-4

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-3

less than 5 Ohm

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4
or
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3
or

• Defective component:
Fuel Heater and Temperature Sensor

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4
or
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3
or

• Defective component:
Fuel Heater and Temperature Sensor
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C-17, Fuel Rail Pressure Sensor Circuit

Test Table (For RM413D)

NOTE:
Before starting diagnosis, check the value of the fuel rail pressure by using scan tool.
For checking the value, refer to “B-02, Data List” in this section.
If the value is less than 0.15 V or more than 4.85 V, go to “C-17, Fuel Rail Pressure Sensor Circuit”. If
not, go to “C-18, Rail Oil Pressure Sensor Circuit”.

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-1

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminal:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
Ground

less than 0.3 V

Yes: T04 No: E04
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminal:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
Ground

greater than 500 
kOhm

Yes: T05 No: E03
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T05 Check: Interruption in Wiring Harness
• Measure resistance between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

less than 5 Ohm

Yes: E01 No: E02
T06 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-38
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2

E03 • Short circuit to ground between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

E04 • Short circuit to voltage between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-6
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal E50-1
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-2

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
Ground

less than 0.3 V

Yes: T04 No: E04
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
Ground

greater than 500 
kOhm

Yes: T05 No: E03
T05 Check: Interruption in Wiring Harness

• Measure resistance between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

less than 5 Ohm

Yes: E01 No: E02
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T06 Check: Short to Voltage/Ground/Interruption of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-38
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3

E03 • Short circuit to ground between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

E04 • Short circuit to voltage between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-6
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-2
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-173
E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-18, Rail Oil Pressure Sensor Circuit
Test Table

Result Table

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P1192
Rail Pressure Higher Than Maximum
Yes: E01 No: T02

T02 Check: Diagnostic Trouble Code stored
Is the following Diagnostic Trouble Code stored?
P1190
Fuel Pressure Regulator Flow
Yes: E01 No: E02

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
Fuel Pressure Regulator

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E02 • Defective component:
Fuel Pressure Sensor
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C-19, Fuel Rail Pressure Control Valve Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Regulator
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2

greater than 11 V

Yes: E01 No: T03
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2
&
Ground

greater than 500 
kOhm

Yes: T04 No: E04
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2

less than 5 Ohm

Yes: E02 No: E03
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E07
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T06 Check: Short to Ground of Signal Circuit
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1

less than 5 kOhm

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: E02 No: E05

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Regulator
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-2

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Main Relay – Socket Terminal E58-4

E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-1

E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-1
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Regulator
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2

greater than 11 V

Yes: E01 No: T03
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2
&
Ground

greater than 500 
kOhm

Yes: T04 No: E04
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2

less than 5 Ohm

Yes: E02 No: E03
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E07
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T06 Check: Short to Ground of Signal Circuit
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1

less than 5 kOhm

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: E02 No: E05

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Regulator
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-2

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Main Relay – Socket Terminal E75-4

E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-1

E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-1
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C-20, Camshaft Position Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: E06
T02 Check: Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-3
&
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-1

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-2
&
Ground

4.8 ... 5.2 V

Yes: T04 No: T05
T04 Check: Adjustment

• Check the following component for proper operation:
Camshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-2
&
Ground

greater than 5.2 V

Yes: E03 No: E04
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Camshaft Position Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Repair the concerned circuit/component.
E03 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-21
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-25
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: E06
T02 Check: Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-1
&
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-3

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-2
&
Ground

4.8 ... 5.2 V

Yes: T04 No: T05
T04 Check: Adjustment

• Check the following component for proper operation:
Camshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-2
&
Ground

greater than 5.2 V

Yes: E03 No: E04
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Camshaft Position Sensor
or
ECM

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Repair the concerned circuit/component.
E03 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-21
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-25
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-21, Brake Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Brake Light Switch
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-1
&
Ground

greater than 11 V

Yes: T02 No: T10
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-4
&
Ground

greater than 11 V

Yes: T03 No: E08
T03 Check: Short to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Ground

less than 0.3 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Ground

less than 0.3 V

Yes: T05 No: T09
T05 Check: Component

• Scan Tool Data List Parameter
Brake Switch

OFF

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch

ON

Yes: T07 No: E04



6-3-188 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T07 Check: Component
• Remove fused jumper wire
• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals
• ECM – Wiring harness connector (wiring harness connector side) termi-

nal E27-68
&
Ground

less than 0.3 V

Yes: T08 No: E03
T08 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Battery voltage

• Measure voltage between the following terminals
ECM – Wiring harness connector (wiring harness side) terminal E27-68
&
Ground

greater than 11 V

Yes: E01 No: E02
T09 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
– ABS Control Module
– Rear Combination Lamp (Left)
– Rear Combination Lamp (Right)
– High Mount Stop Light

less than 0.3 V

Yes: E05 No: E06
T10 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T11 No: T12

Test Work Order Description Nominal Value



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-189
T11 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10
T12 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E14
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E13
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: T15

Test Work Order Description Nominal Value
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T15 Check: Component
• Disconnect wiring harness connector from:

Rear Combination Lamp (Left)
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation
• Disconnect each of the following components/control units consecutively 

from the wiring harness and repeat the measurement each time:
– Rear Combination Lamp (Right)
– ABS Control Module
– ECM
– High Mount Stop Lamp

Test okay?

Yes: E05 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Brake Light Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68

E03 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68

E04 • Circuit interruption between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

E06 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E43-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L02-4
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-
4
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O02-1
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-68
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-4

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E11 • Defective component:
Brake Light Switch

E12 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E43-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L02-4
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-4
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O02-1

E13 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E14 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1, E36-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Brake Light Switch
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-1
&
Ground

greater than 11 V

Yes: T02 No: T10
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-2
&
Ground

greater than 11 V

Yes: T03 No: E08
T03 Check: Short to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Ground

less than 0.3 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Ground

less than 0.3 V

Yes: T05 No: T09
T05 Check: Component

• Scan Tool Data List Parameter
Brake Switch

OFF

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch

ON

Yes: T07 No: E04



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-195
T07 Check: Component
• Remove fused jumper wire
• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals
• ECM – Wiring harness connector (wiring harness connector side) termi-

nal G88-68
&
Ground

less than 0.3 V

Yes: T08 No: E03
T08 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Battery voltage

• Measure voltage between the following terminals
ECM – Wiring harness connector (wiring harness side) terminal G88-68
&
Ground

greater than 11 V

Yes: E01 No: E02
T09 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
– ABS Control Module
– Rear Combination Lamp (Left)
– Rear Combination Lamp (Right)
– High Mount Stop Light

less than 0.3 V

Yes: E05 No: E06
T10 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T11 No: T12

Test Work Order Description Nominal Value
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T11 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10
T12 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E14
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E13
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: T15

Test Work Order Description Nominal Value
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T15 Check: Component
• Disconnect wiring harness connector from:

Rear Combination Lamp (Left)
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation
• Disconnect each of the following components/control units consecutively 

from the wiring harness and repeat the measurement each time:
– Rear Combination Lamp (Right)
– ABS Control Module
– ECM
– High Mount Stop Lamp

Test okay?

Yes: E05 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Brake Light Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68

E03 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68

E04 • Circuit interruption between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

E06 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E20-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L12-6
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-6
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O03-1 (door-
mounted) or O08-1 (spoiler built-in)
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-68
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E11 • Defective component:
Brake Light Switch

E12 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E20-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L12-6
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-6
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O03-1 (door-
mounted) or O08-1 (spoiler built-in)

E13 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E14 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-1, G15-2

Result Cause Of Fault
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C-22, Clutch Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Clutch Switch
• Ignition ON
• Measure voltage between the following terminals:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-2
&
Ground

greater than 11 V

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-22
&
Ground

less than 0.3 V

Yes: T03 No: E03
T03 Check: Short to Voltage/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-1
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-2

• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-22
&
Ground

greater than 11 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Clutch Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-22

E03 • Short circuit to voltage between:
Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-22
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Clutch Switch
• Ignition ON
• Measure voltage between the following terminals:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-2
&
Ground

greater than 11 V

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal G88-22
&
Ground

less than 0.3 V

Yes: T03 No: E03
T03 Check: Short to Voltage/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-1
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-2

• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal G88-22
&
Ground

greater than 11 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Clutch Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-1
&
ECM – Wiring harness connector (wiring harness side) terminal G85-22

E03 • Short circuit to voltage between:
Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-22
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-2
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C-23, Injector Circuit
Result Table

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-24, Cylinder 1 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0201 – Injector Circuit Malfunction Cylinder-1
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 1 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal C93-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal C93-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
C93-1
&
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
C93-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 1 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 1 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2

E05 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-16
or

• Defective component:
Cylinder 1 Injector

 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-47

E07 • Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-47
or

• Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-16
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0201 – Injector Circuit Malfunction Cylinder-1
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 1 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal D38-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal D38-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
D38-1
&
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
D38-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 1 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 1 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2

E05 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-16
or

• Defective component:
Cylinder 1 Injector

 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-47

E07 • Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-47
or

• Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-16
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C-25, Cylinder 2 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0202 – Injector Circuit Malfunction Cylinder-2
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 2 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal C94-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal C94-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
C94-1
&
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
C94-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 2 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 2 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2

E05 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-17
or

• Defective component:
Cylinder 2 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-49

E07 • Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-49
or

• Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-17
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0202 – Injector Circuit Malfunction Cylinder-2
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 2 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal D39-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal D39-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
D39-1
&
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
D39-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 2 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 2 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2

E05 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-17
or

• Defective component:
Cylinder 2 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-49

E07 • Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-49
or

• Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-17
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C-26, Cylinder 3 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0203 – Injector Circuit Malfunction Cylinder-3
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 3 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal C95-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal C95-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
C95-1
&
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
C95-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 3 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 3 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2

E05 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-31
or

• Defective component:
Cylinder 3 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-48

E07 • Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-48
or

• Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-31
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0203 – Injector Circuit Malfunction Cylinder-3
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 3 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal D40-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal D40-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
D40-1
&
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
D40-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 3 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 3 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2

E05 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-31
or

• Defective component:
Cylinder 3 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-48

E07 • Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-48
or

• Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-31
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C-27, Cylinder 4 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0204 – Injector Circuit Malfunction Cylinder-4
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 4 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal C96-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal C96-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
C96-1
&
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
C96-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 4 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 4 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2

E05 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-1
or

• Defective component:
Cylinder 4 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-46

E07 • Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-46
or

• Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-1
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0204 – Injector Circuit Malfunction Cylinder-4
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 4 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal D41-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal D41-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
D41-1
&
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
D41-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 4 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 4 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2

E05 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-1
or

• Defective component:
Cylinder 4 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-46

E07 • Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-46
or

• Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-1
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C-28, Exhaust Gas Recirculation Valve Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Exhaust Gas Recirculation Valve 
and 
ECM (Wiring Harness Connector C66)

• Ignition ON
• Measure voltage between the following terminals:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
ECM – Wiring harness connector (wiring harness side) terminal C66-15

less than 5 Ohm

Yes: E01 No: E02
T05 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T06 No: T07
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T06 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E05 No: E06
T07 Check: Interruption of Voltage Supply Circuit

• Insert new fuse circuit and then check the fuse for proper operation. Test okay?
Yes: E07 No: E08

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Exhaust Gas Recirculation Valve
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-1

E06 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
Circuit Fuse – Input contact

E07 • Defective component:
Exhaust Gas Recirculation Valve



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-233
E08 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-5
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Exhaust Gas Recirculation Valve 
and 
ECM (Wiring Harness Connector D26)

• Ignition ON
• Measure voltage between the following terminals:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-6
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-15

less than 5 Ohm

Yes: E01 No: E02
T05 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T06 No: T07
T06 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E05 No: E06
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T07 Check: Interruption of Voltage Supply Circuit
• Insert new fuse circuit and then check the fuse for proper operation. Test okay?
Yes: E07 No: E08

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Exhaust Gas Recirculation Valve
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-6

E06 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
Circuit Fuse – Input contact

E07 • Defective component:
Exhaust Gas Recirculation Valve
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E08 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-6
&
ECM – Wiring harness connector (wiring harness side) terminal D26-5
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-29, Air Conditioning System Refrigerant Pressure Sensor
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-2

4.8 ... 5.2 V

Yes: T03 No: T05
T03 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-3
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Measure resistance between:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-2

less than 4.8 V

Yes: E04 No: E05
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T06 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value



6-3-240 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3
or

• Defective component:
A/C Pressure Sensor

E02 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3

E03 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-2

4.8 ... 5.2 V

Yes: T03 No: T05
T03 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-3
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Measure resistance between:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-2

less than 4.8 V

Yes: E04 No: E05
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T06 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3
or

• Defective component:
A/C Pressure Sensor

E02 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3

E03 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-30, Air Conditioning System Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness from:

A/C Switch
• Ignition ON
• Measure voltage between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-7
&
Ground

greater than 11 V

Yes: T02 No: E01
T02 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness from:

A/C Relay
• Ignition ON
• Measure voltage between the following terminals:

A/C Relay – Socket terminal G40-3
&
Ground

greater than 11 V

Yes: T03 No: E02
T03 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
A/C Relay – Socket terminal G40-4
&
Ground

greater than 11 V

Yes: T04 No: E03
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-6
&
Ground

greater than 11 V

Yes: T05 No: E04
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T05 Check: Interruption of Signal Circuit
• Ignition OFF
• Disconnect wiring harness from:

ECM
• Connect fused jumper wire to:

A/C Relay – Socket terminal G40-1
&
Ground

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-28
&
Ground

greater than 11 V

Yes: T06 No: E05
T06 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Scan Tool Data List Parameter

A/C Switch

OFF

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
A/C Relay – Wiring harness connector (wiring harness side) terminal 
G40-4
&
A/C Relay – Wiring harness connector (wiring harness side) terminal 
G40-5

• Scan Tool Data List Parameter
A/C Switch

ON

Yes: T08 No: E06
T08 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Heater Blower Fan Switch
• Measure resistance between the following terminals:

Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-5
&
Ground

greater than 500 
kOhm

Yes: T09 No: E07

Test Work Order Description Nominal Value
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T09 Check: Interruption of Signal Circuit
• Install electrical component to socket:

A/C Relay
• Connect wiring harness connector to:

A/C Switch
• Ignition ON
• A/C Switch ON
• Measure resistance between the following terminals:

Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-5
&
Ground

greater than 11 V

Yes: T10 No: E08
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-1
&
Ground

less than 5 Ohm

Yes: E09 No: E10

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Circuit Fuse – Output contact
&
A/C switch – Wiring harness connector (wiring harness side) terminal G31-7

E02 • Circuit interruption between:
Circuit Fuse – Output contact
&
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-3

E03 • Circuit interruption between
Circuit Fuse – Output contact
&
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-4

E04 • Circuit interruption between:
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-1
&
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-6
or

• Defective component:
A/C Relay

E05 • Circuit interruption between:
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-28
or

• Defective component:
A/C Relay

E06 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-8
&
Heater Blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-5

E08 • Short circuit to ground between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-8
&
Heater Blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-5

• Defective component:
A/C Switch

E09 • Defective component:
Heater Blower Fan Switch

E10 • Circuit interruption between:
Heater blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-1
&
Ground
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Switch
• Ignition ON
• Measure voltage between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-1
&
Ground

greater than 11 V

Yes: T02 No: E01
T02 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM and Blower Motor Relay
• Measure resistance between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Shorted to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Shorted to Ground

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

greater than 500 
kOhm

Yes: T05 No: E04
T05 Check: Component

• Connect wiring harness connector to:
A/C Switch

• A/C Switch ON
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

greater than 11 V

Yes: T06 No: E05
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T06 Check: Interruption of Signal Circuit
• Measure voltage between the following terminals:

Blower Motor Relay – Socket terminal G52-5
&
Ground

greater than 11 V

Yes: T07 No: E06
T07 Check: Interruption of Ground Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Blower Motor Relay – Socket terminal G52-3
&
Ground

less than 5 Ohm

Yes: E07 No: E08

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Circuit Fuse – Output contact
&
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-7

E02 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E03 • Shorted circuit to voltage between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28
or
Blower Motor Relay – Socket terminal G52-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E04 • Shorted circuit to ground between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28
or
Blower Motor Relay – Socket terminal G52-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E05 • Defective component:
A/C Switch

E06 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
Blower Motor Relay – Socket terminal G52-5

E07 • Defective component:
Blower Motor Relay
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E08 • Circuit interruption between:

Blower Motor Relay – Socket terminal G52-3
&
Ground
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C-31, Air Conditioning System Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Compressor Relay
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-3
&
Ground

greater than 11 V

Yes: T02 No: T09
T02 Check: Short to Voltage of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-4
&
Ground

less than 0.3 V

Yes: T03 No: E08
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Compressor Relay – Socket terminal C51-2
&
Ground

greater than 11 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-1
&
Ground

less than 0.3 V

Yes: T05 No: E06
T05 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Install electrical component to socket:

Compressor Relay
• Ignition ON
• Measure Voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Ground

greater than 11 V

Yes: T06 No: E05
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T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Compressor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Ground

• Ignition ON
• Measure voltage between the following terminals

A/C Compressor – Wiring harness connector (wiring harness side) termi-
nal C80-2
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals

A/C compressor – Wiring harness connector (wiring harness side) termi-
nal C80-1
&
Ground

less than 5 Ohm

Yes: T08 No: E03
T08 Check: Component

• Connect wiring harness connector to:
A/C Compressor

• Connect fused jumper wire to:
Compressor Relay – Socket terminal C51-4
&
Battery voltage

• Clicking noise from following component:
A/C Compressor

Test okay?

Yes: E01 No: T02
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10

Test Work Order Description Nominal Value
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T11 Check: Short to Ground of Voltage Supply Circuit
• Connect fused jumper wire to:

Compressor Relay – Socket terminal C51-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
A/C Compressor

E03 • Circuit interruption between:
A/C Compressor – Wiring harness connector (wiring harness side) terminal C80-1
&
Ground

E04 • Circuit interruption between:
Compressor Relay – Socket terminal C51-4
&
A/C Compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
Compressor Relay

E05 • Circuit interruption between:
Compressor Relay – Socket terminal C51-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-79
or

• Defective component:
Compressor Relay

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Compressor Relay – Socket terminal C51-1

E07 • Circuit interruption between:
Circuit Fuse – Output contact
&
Compressor Relay – Socket terminal C51-2 

E08 • Short circuit to voltage between:
Compressor Relay – Socket terminal C51-4
&
A/C compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
A/C compressor

E09 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal C51-3
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E10 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E11 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal C51-3
or

• Defective component:
Compressor Relay

E12 • Short circuit to ground between:
Compressor Relay – Socket terminal C51-4
&
A/C compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
A/C compressor

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Compressor Relay
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-4
&
Ground

greater than 11 V

Yes: T02 No: T09
T02 Check: Short to Voltage of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-3
&
Ground

less than 0.3 V

Yes: T03 No: E08
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Compressor Relay – Socket terminal E55-2
&
Ground

greater than 11 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-1
&
Ground

less than 0.3 V

Yes: T05 No: E06
T05 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Install electrical component to socket:

Compressor Relay
• Ignition ON
• Measure Voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Ground

greater than 11 V

Yes: T06 No: E05
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T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Compressor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Ground

• Ignition ON
• Measure voltage between the following terminals

A/C Compressor – Wiring harness connector (wiring harness side) termi-
nal D32-1
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals

A/C compressor – Wiring harness connector (wiring harness side) termi-
nal D32-2
&
Ground

less than 5 Ohm

Yes: T08 No: E03
T08 Check: Component

• Connect wiring harness connector to:
A/C Compressor

• Connect fused jumper wire to:
Compressor Relay – Socket terminal E55-3
&
Battery voltage

• Clicking noise from following component:
A/C Compressor

Test okay?

Yes: E01 No: T02
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10

Test Work Order Description Nominal Value
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T11 Check: Short to Ground of Voltage Supply Circuit
• Connect fused jumper wire to:

Compressor Relay – Socket terminal E55-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
A/C Compressor

E03 • Circuit interruption between:
A/C Compressor – Wiring harness connector (wiring harness side) terminal D32-2
&
Ground

E04 • Circuit interruption between:
Compressor Relay – Socket terminal E55-3
&
A/C Compressor – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
Compressor Relay

E05 • Circuit interruption between:
Compressor Relay – Socket terminal E55-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-79
or

• Defective component:
Compressor Relay

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Compressor Relay – Socket terminal E55-1

E07 • Circuit interruption between:
Circuit Fuse – Output contact
&
Compressor Relay – Socket terminal E55-2 

E08 • Short circuit to voltage between:
Compressor Relay – Socket terminal E55-3
&
COMPRESSOR – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
COMPRESSOR

E09 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal E55-4
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E10 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E11 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal E55-4
or

• Defective component:
Compressor Relay

E12 • Short circuit to ground between:
Compressor Relay – Socket terminal E55-3
&
COMPRESSOR – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
COMPRESSOR

Result Cause Of Fault
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C-32, Fan Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press NO key

Radiator fan is 
switched off

Yes: T02 No: T11
T02 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press YES key

Is radiator fan run-
ning at low speed?

Yes: T03 No: T18
T03 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.1
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.1 – Socket terminal C52-1
&
Ground

greater than 11 V

Yes: T04 No: E01
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.1 – Socket terminal C52-3
&
Ground

greater than 11 V

Yes: T05 No: E02
T05 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.3
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-4
&
Ground

greater than 11 V

Yes: T06 No: E03
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T06 Check: Interruption of Signal Circuit
• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.1
• Disconnect wiring harness connector from: 

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from: 

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-4
&
Ground

greater than 11 V

Yes: T08 No: E05
T08 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect wiring harness connector to: 

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-2
&
Ground

greater than 11 V

Yes: T09 No: E06
T09 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove fused jumper wire
• Remove electrical component from socket: 

Radiator Fan Relay No.1
• Install electrical component to socket: Radiator Fan Relay No.3
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 11V

Yes: T10 No: E07

Test Work Order Description Nominal Value
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T10 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.3
• Measure resistance between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-1
&
Ground

less than 5 Ohm

Yes: E09 No: E08
T11 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.2
• Ignition ON

Radiator cooling fan 
is switched off

Yes: T12 No: T14
T12 Check: Short to Ground of Signal Circuit

• Ignition OFF 
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

greater than 500 
kOhm

Yes: T13 No: E10
T13 Check: Component

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Install electrical component to socket: 
Radiator Fan Relay No.2

• Measure voltage between the following terminals:
• Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-

minal E31-2
&
Ground

less than 0.3 V

Yes: E09 No: E11
T14 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

less than 0.3 V

Yes: T15 No: E13

Test Work Order Description Nominal Value
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T15 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.2
• Remove electrical component from socket:

Radiator Fan Relay No.1
Ignition ON

Radiator cooling fan 
is switched off

Yes: T16 No: E09
T16 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.3
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 500 
kOhm

Yes: T17 No: E14
T17 Check: Component

• Install electrical component to socket: 
Radiator Fan Relay No.1 and No.3

• Ignition ON

Radiator cooling fan 
is switched off

Yes: E15 No: E12
T18 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.2
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.2 – Socket terminal C62-1
&
Ground

greater than 11 V

Yes: T19 No: E16
T19 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.2 – Socket terminal C62-3
&
Ground

greater than 11 V

Yes: T20 No: E17
T20 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Radiator Fan Relay No.2 – Socket terminal C62-2

less than 5 Ohm

Yes: T21 No: E18

Test Work Order Description Nominal Value
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T21 Check: Interruption of Signal Circuit
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Connect fused jumper wire to:

Radiator Fan Relay No.2 – Socket terminal C62-3
&
Radiator Fan Relay No.2 – Socket terminal C62-4

• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

greater than 11 V

Yes: T22 No: E19
T22 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-1
&
Ground

less than 5 Ohm

Yes: T23 No: E20
T23 Check: Component

• Install electrical component to socket:
Radiator Fan Relay No.2

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

greater than 11 V

Yes: T24 No: E11
T24 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

greater than 11 V

Yes: T25 No: E11

Test Work Order Description Nominal Value
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T25 Check: Component
• Ignition OFF
• Connect wiring harness connector to:

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Ignition ON

Is radiator fan run-
ning at low speed?

Yes: E15 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause of Fault
E01 • Circuit interruption between:

Radiator Fan Relay No.1 – Socket terminal C52-1
&
Circuit fuse – Output contact

E02 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-3
&
Circuit main fuse – Output contact

E03 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-4
&
Circuit fuse – Output contact

E04 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
or

• Defective component
Radiator Fan Relay No.1

E05 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-4
or

• Defective component
Radiator Fan Relay No.1

E06 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-2
&
Radiator fan motor – Wiring harness connector (wiring harness side) terminal E31-3
or

• Defective component
Radiator Fan Motor

E07 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
or

• Defective component
Radiator Fan Relay No.3

E08 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-1
&
Ground
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E09 • Defective component:
Radiator Fan Motor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E10 • Short circuit to ground between

Radiator Fan Relay No.2 – Socket terminal C62-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-7

E11 • Defective component:
Radiator Fan Relay No.2

E12 • Defective component:
Radiator Fan Motor

E13 • Short circuit to voltage between
Radiator Fan Relay No.2 – Socket terminal C62-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-2

E14 • Short circuit to ground between:
Radiator Fan Relay No.1 – Socket terminal C52-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Radiator Fan Relay No.3 – Socket terminal E60-3

E15 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E16 • Circuit interruption between
Circuit Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-1
or

• Short circuit to ground between
Circuit Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-1
&
Radiator Fan Relay No.1 – Socket terminal C52-1
&
Radiator Fan Relay No.3 – Socket terminal E60-4
or

• Defective component:
Circuit Fuse

Result Cause of Fault
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E17 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-3
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-3
&
Radiator Fan Relay No.1 – Socket terminal C52-3

• Defective component:
Circuit Main Fuse

E18 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal C62-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-7

• Defective component:
Radiator Fan Relay No.2

E19 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal C62-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-2

E20 • Circuit interruption between
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-1
&
Ground

Result Cause of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press NO key

Radiator fan is 
switched off

Yes: T02 No: T11
T02 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press YES key

Is radiator fan run-
ning at low speed?

Yes: T03 No: T18
T03 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.2
• Measure voltage between the following terminals:

Radiator Fan Relay No.2 – Socket terminal E69-2
&
Ground

greater than 11 V

Yes: T04 No: E01
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.2 – Socket terminal E69-4
&
Ground

greater than 11 V

Yes: T05 No: E02
T05 Check: Interruption of Signal Circuit

• Remove electrical component from socket: 
Radiator Fan Relay No.3

• Measure voltage between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-4
&
Ground

greater than 11 V

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Install electrical component to socket: 
Radiator Fan Relay No.2

• Disconnect wiring harness connector from: 
ECM

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 11 V

Yes: T07 No: E04
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from: 

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-4
&
Ground

greater than 11 V

Yes: T08 No: E05
T08 Check: Interruption of Voltage Supply Circuit

• Connect wiring harness connector to: 
Radiator Fan Motor

• Measure voltage between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-2
&
Ground

greater than 11 V

Yes: T09 No: E06
T09 Check: Interruption of Voltage Supply Circuit

• Remove fused jumper wire
• Remove electrical component from socket: 

Radiator Fan Relay No.2
• Install electrical component to socket: Radiator Fan Relay No.3
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 11V

Yes: T10 No: E07
T10 Check: Circuit Interruption of Ground Circuit

• Remove electrical component from socket: 
Radiator Fan Relay No.3

• Measure resistance between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-1
&
Ground

less than 5 Ohm

Yes: E09 No: E08
T11 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.1
• Ignition ON

Radiator cooling fan 
is switched off

Yes: T12 No: T14

Test Work Order Description Nominal Value
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T12 Check: Short to Ground of Signal Circuit
• Ignition OFF 
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

greater than 500 
kOhm

Yes: T13 No: E10
T13 Check: Component

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Install electrical component to socket: 
Radiator Fan Relay No.1

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

less than 0.3 V

Yes: E09 No: E11
T14 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

less than 0.3 V

Yes: T15 No: E13
T15 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.1
• Remove electrical component from socket:

Radiator Fan Relay No.2
Ignition ON

Radiator cooling fan 
is switched off

Yes: T16 No: E09
T16 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.3
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 500 
kOhm

Yes: T17 No: E14

Test Work Order Description Nominal Value
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T17 Check: Component
• Install electrical component to socket: 

Radiator Fan Relay No.2 and No.3
• Ignition ON

Radiator cooling fan 
is switched off

Yes: E15 No: E12
T18 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.1
• Measure voltage between the following terminals:

Radiator Fan Relay No.1 – Socket terminal E53-2
&
Ground

greater than 11 V

Yes: T19 No: E16
T19 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Ground

greater than 11 V

Yes: T20 No: E17
T20 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Radiator Fan Relay No.1 – Socket terminal E53-1

less than 5 Ohm

Yes: T21 No: E18
T21 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Connect fused jumper wire to:
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Radiator Fan Relay No.1 – Socket terminal E53-3

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

greater than 11 V

Yes: T22 No: E19
T22 Check: Circuit Interruption of Ground Circuit

• Remove fused jumper wire
• Measure resistance between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-1
&
Ground

less than 5 Ohm

Yes: T23 No: E20

Test Work Order Description Nominal Value
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T23 Check: Component
• Install electrical component to socket:

Radiator Fan Relay No.1
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

greater than 11 V

Yes: T24 No: E11
T24 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

greater than 11 V

Yes: T25 No: E11
T25 Check: Component

• Connect wiring harness connector to:
Radiator Fan Motor

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

• Ignition ON

Is radiator fan run-
ning at low speed?

Yes: E15 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause of Fault
E01 • Circuit interruption between:

Radiator Fan Relay No.2 – Socket terminal E69-2
&
Circuit Main Fuse – Output contact

E02 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-4
&
Circuit Main Fuse – Output contact

E03 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-4
&
Circuit Main Fuse – Output contact

E04 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
or

• Defective component
Radiator Fan Relay No.2

E05 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-3
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-4
or

• Defective component
Radiator Fan Relay No.2

E06 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-2
&

• Radiator fan motor – Wiring harness connector (wiring harness side) terminal E44-3
or

• Defective component
Radiator Fan Motor

E07 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
or

• Defective component
Radiator Fan Relay No.3

E08 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-1
&
Ground
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E09 • Defective component:
Radiator Fan Motor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E10 • Short circuit to ground between

Radiator Fan Relay No.1 – Socket terminal E53-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-7

E11 • Defective component:
Radiator Fan Relay No.1

E12 • Defective component:
Radiator Fan Motor

E13 • Short circuit to voltage between
Radiator Fan Relay No.1 – Socket terminal E53-3
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-2

E14 • Short circuit to ground between:
Radiator Fan Relay No.2 – Socket terminal E69-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Radiator Fan Relay No.3 – Socket terminal E73-3

E15 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E16 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-2
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-2
&
Radiator Fan Relay No.2 – Socket terminal E69-2
&
Radiator Fan Relay No.3 – Socket terminal E73-4
or

• Defective component:
Circuit Main Fuse

Result Cause of Fault
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E17 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-4
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Radiator Fan Relay No.2 – Socket terminal E69-4

• Defective component:
Circuit Main Fuse

E18 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal E53-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-7

• Defective component:
Radiator Fan Relay No.1

E19 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal E53-3
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-2

E20 • Circuit interruption between
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-1
&
Ground

Result Cause of Fault
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C-33, Glow Time Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Check the following component for proper operation:
Glow Plug

Inspection okay?

Yes: T02 No: E13
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Glow Controller
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-7
&
Ground

greater than 11 V

Yes: T03 No: T11
T03 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-7
&
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-6

greater than 11 V

Yes: T04 No: E09
T04 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-1
&
Ground

greater than 11 V

Yes: T05 No: E08
T05 Check: Short to Voltage of Signal Circuit

• Data List Parameter
Glow Relay

ON

Yes: T06 No: E07
T06 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-3
&
Ground

• Ignition ON
• Data List Parameter

Glow Relay

OFF

Yes: T07 No: E06
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T07 Check: Interruption of Signal Circuit
• Remove fused jumper wire
• Scan Tool MISC test:

Glow plug control
• Press YES key

Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-8
&
Battery voltage

greater than 11 V

Yes: T08 No: E05
T08 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-8
&
Ground

greater than 500 
kOhm

Yes: T09 No: E04
T09 Check: Short to Voltage of Signal Circuit

• Disconnect wiring harness connector from:
Glow Plugs

• Ignition ON
• Measure voltage between:

Glow Plugs – Wiring harness connector (wiring harness side) terminal 
C97-1, C98-1, C99-1, C100-1
&
Ground

less than 0.3 V

Yes: T10 No: E03
T10 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-4, E29-5
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T11 Check: Component

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T12 No: E12

Test Work Order Description Nominal Value
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T12 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1
or

• Defective component:
Glow Controller

E02 • Short circuit to ground between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1

E03 • Short circuit to voltage between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1
or

• Defective component:
Glow Controller

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-8

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-1

E09 • Circuit interruption between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-6
&
Ground

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-7

E11 • Circuit interruption between:
Battery positive (+) terminal
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-7

E13 • Defective component:
Glow Plugs

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Check the following component for proper operation:
Glow Plug

Inspection okay?

Yes: T02 No: E13
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Glow Controller
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-7
&
Ground

greater than 11 V

Yes: T03 No: T11
T03 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-7
&
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-6

greater than 11 V

Yes: T04 No: E09
T04 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-1
&
Ground

greater than 11 V

Yes: T05 No: E08
T05 Check: Short to Voltage of Signal Circuit

• Data List Parameter
Glow Relay

ON

Yes: T06 No: E07
T06 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-3
&
Ground

• Ignition ON
• Data List Parameter

Glow Relay

OFF

Yes: T07 No: E06



6-3-286 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T07 Check: Interruption of Signal Circuit
• Remove fused jumper wire
• Scan Tool MISC test:

Glow plug control
• Press YES key ON

Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-8
&
Battery voltage

greater than 11 V

Yes: T08 No: E05
T08 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-8
&
Ground

greater than 500 
kOhm

Yes: T09 No: E04
T09 Check: Short to Voltage of Signal Circuit

• Disconnect wiring harness connector from:
Glow Plugs

• Ignition ON
• Measure voltage between:

Glow Plugs – Wiring harness connector (wiring harness side) terminal 
D34-1, D35-1, D36-1, D37-1
&
Ground

less than 0.3 V

Yes: T10 No: E03
T10 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF greater than 500 
kOhm• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-4, E72-5
&
Ground

Yes: E01 No: E02
T11 Check: Component

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T12 No: E12

Test Work Order Description Nominal Value
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T12 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1
or

• Defective component:
Glow Controller

E02 • Short circuit to ground between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1

E03 • Short circuit to voltage between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1
or

• Defective component:
Glow Controller

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-8

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-1

E09 • Circuit interruption between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-6
&
Ground

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-7

E11 • Circuit interruption between:
Battery positive (+) terminal
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-7

E13 • Defective component:
Glow Plugs

Result Cause Of Fault
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C-34, Glow Time Telltale Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS warning Lamp
– AIR BAG warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Glow indicator Lamp

Test okay?

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Ground

• Is the following indicator ON?
Glow indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination Meter
• Ignition ON
• Measure voltage between the following terminals:

Combination Meter – Wiring harness connector (wiring harness side) ter-
minal G22-10
&
Ground

less than 0.3 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-10

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-10
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal E22-10

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS warning Lamp
– AIR BAG warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following telltale OFF?

Glow indicator Lamp

Test okay?

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Ground

• Is the following telltale ON?
Glow indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination Meter
• Ignition ON
• Measure voltage between the following terminals:

Combination Meter – Wiring harness connector (wiring harness side) ter-
minal G25-5
&
Ground

less than 0.3 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-5

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-5
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal E25-5

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-35, Filterheating Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Fuel Heating Relay
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-4
&
Ground

greater than 11 V

Yes: T03 No: E09
T03 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between:
Fuel Heating Relay – Socket Terminal E59-5
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-1
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Fuel Heating Relay – Socket Terminal E59-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E06
T06 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

less than 5 Ohm

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Connect fused jumper wire to:

Fuel Heating Relay – Socket Terminal E59-2
&
Fuel Heating Relay – Socket Terminal E59-5

• Measure voltage between:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Ground

greater than 11 V

Yes: T08 No: E04
T08 Check: Circuit Interruption of Ground Circuit

• Measure voltage between:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-1

greater than 11 V

Yes: T09 No: E03
T09 Check: Component

• Ignition OFF
• Insert electrical component in socket:

Fuel Heating Relay
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Ground

greater than 11 V

Yes: T10 No: E02
T10 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Ground

• Ignition ON
• Measure voltage between the following terminals

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Ground

greater than 11 V

Yes: E01 No: E02

Test Work Order Description Nominal Value
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T11 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-5
&
Ground

less than 0.3 V

Yes: E01 No: E08
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Insert new fuse and then check the fuse for proper operation. Test okay?
Yes: T15 No: E13

T15 Check: Short to Ground of Voltage Supply Circuit
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-5
&
Battery voltage

less than 0.3 V

Yes: E02 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order: The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Defective component:

Fuel Heating Relay
E03 • Circuit interruption between:

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-1
&
Ground

E04 • Circuit interruption between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E06 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E08 • Short circuit to voltage between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E59-4

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
fuel Heating Relay – Socket Terminal E59-2
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E11 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2
or

• Defective component:
Fuel Heater and Temperature Sensor

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E59-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Fuel Heating Relay
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-4
&
Ground

greater than 11 V

Yes: T03 No: E09
T03 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Heating Relay – Socket Terminal E74-5
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-1
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Fuel Heating Relay – Socket Terminal E74-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E06
T06 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

less than 5 Ohm

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Connect fused jumper wire to:

Fuel Heating Relay – Socket Terminal E74-2
&
Fuel Heating Relay – Socket Terminal E74-5

• Measure voltage between the following terminals:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Ground

greater than 11 V

Yes: T08 No: E04
T08 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-1

greater than 11 V

Yes: T09 No: E03
T09 Check: Component

• Ignition OFF
• Insert electrical component in socket:

Fuel Heating Relay
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Ground

greater than 11 V

Yes: T10 No: E02
T10 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Ground

• Ignition ON
• Measure voltage between the following terminals

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Ground

greater than 11 V

Yes: E01 No: E02

Test Work Order Description Nominal Value
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T11 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-5
&
Ground

less than 0.3 V

Yes: E01 No: E08
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Insert new fuse and then check the fuse for proper operation. Test okay?
Yes: T15 No: E13

T15 Check: Short to Ground of Voltage Supply Circuit
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-5
&
Battery voltage

less than 0.3 V

Yes: E02 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Defective component:

Fuel Heating Relay
E03 • Circuit interruption between:

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-1
&
Ground

E04 • Circuit interruption between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E06 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E08 • Short circuit to voltage between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-4

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-2
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E11 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2
or

• Defective component:
Fuel Heater and Temperature Sensor

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-2
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C-36, Malfunction Indication Lamp (MIL) Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

Charge Indicator Lamp
ABS Warning Lamp
Air Bag Warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Malfunction Indicator Lamp

Test okay?

Yes: T03 No: T05
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Ground

• Is the following indicator ON?
Malfunction Indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G22-19
&
Ground

less than 0.3 V

Yes: E01 No: E02
T05 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Ground

greater than 500 
kOhm

Yes: E01 No: E04



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-305
Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19
or

• Defective component:
Combination Meter

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following indicator OFF?

Malfunction Indicator Lamp

Test okay?

Yes: T03 No: T05
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Ground

• Is the following indicator ON?
Malfunction Indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-23
&
Ground

less than 0.3 V

Yes: E01 No: E02
T05 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Ground

greater than 500 
kOhm

Yes: E01 No: E04
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23
or

• Defective component:
Combination Meter

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-37, Service Telltale Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

SVS Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Ground

• Is the following indicator ON?
SVS Lamp

Test okay?

Yes: E01 No: E02
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Result Table (RM413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following indicator OFF?

SVS Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Ground

• Is the following indicator ON?
SVS Lamp

Test okay?

Yes: E01 No: E02
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Result Table (RB413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter



6-3-312 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
C-38, Oil Level Telltale Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Oil Level Warning Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Ground

• Is the following indicator ON?
Oil Level Warning Lamp

Test okay?

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following telltale OFF?

Oil Level Warning Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Ground

• Is the following telltale ON?
Oil Level Warning Lamp

Test okay?

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-39, Engine Oil Level Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Mechanical Function

• Check Engine Oil Level Is the oil level too 
low?

Yes: E01 No: T02
T02 Check: Interruption of signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM and Oil Level Switch
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-1

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-2
&
Ground

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-1
&
Ground

less than 0.3 V

Yes: T06 No: E05
T06 Check: Component

• Connect wiring harness connector to:
Oil Level Switch

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Ground

less than 5 Ohm

Yes: E06 No: E07



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-317
Result Table (For RM413D)

Result Cause Of Fault
E01 • Correct engine oil level.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E04 • Circuit interruption between:
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-2
&
Ground

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E06 • Defective component
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Defective component
Oil Level Switch
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Mechanical Function

• Check Engine Oil Level Is the oil level too 
low?

Yes: E01 No: T02
T02 Check: Interruption of signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Disconnect wiring harness connector from:

Oil Level Switch
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-1

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-2
&
Ground

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-1
&
Ground

less than 0.3 V

Yes: T06 No: E05
T06 Check: Component

• Connect wiring harness connector to:
Oil Level Switch

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Ground

less than 5 Ohm

Yes: E06 No: E07
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Correct engine oil level.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E04 • Circuit interruption between:
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-2
&
Ground

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E06 • Defective component
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Defective component
Oil Level Switch
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C-40, Vehicle Speed Sensor Circuit
Result Table (For RM413D)

Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Combination Meter – Wiring harness connector (wiring harness side) terminal G21-15
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
E01 • Circuit interruption between:

Combination Meter – Wiring harness connector (wiring harness side) terminal G25-2
&
ECM – Wiring harness connector (wiring harness side) terminal G88-89
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-41, Function-Group Intake Air System
Result Table

Result Cause Of Fault
E01 • Defective component:

component, that is recognized as defective

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-42, Function-Group Fuel System
Test Table

Result Table

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P1660 – Shut Off Valve
Yes: E01 No: E02

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

• Check the following mechanical fault sources:
– The low pressure fuel pump delivery rate is too low
– Shut-off valve in high pressure fuel pump

or
• Defective component:

Fuel Pump
or
High-pressure fuel pump

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E02 • Defective component:
component, that is recognized as defective

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-43, Function-Group Low Pressure Section
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

• Check the following mechanical fault sources:
– Screen in fuel tank
– Pressure relief valve in fuel tank
– The low pressure fuel pump delivery rate is too low
– Overflow valve in fuel filter
– Shut-off valve in high pressure fuel pump

or
• Defective component:

component, that is recognized as defective
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C-44, Function-Group Low and High Pressure Section
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

or
• Mechanical fault in the high pressure section
• Check the following mechanical fault sources:

– Screen in fuel tank
– Pressure relief valve in fuel tank
– The low pressure fuel pump delivery rate is too low
– Overflow valve in fuel filter
– Shut-off valve in high pressure fuel pump
– The high pressure fuel pump delivery rate is too low

or
• Defective component:

component, that is recognized as defective

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-45, Function-Group High Pressure Area
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the high pressure section

• Check all mechanical components of the concerned system.
or

• Defective component:
component, that is recognized as defective

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-46, Starter Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Starter

• Check the following component for proper operation:
Starting Motor

• Turn ignition switch to ST position

Does the starter 
crank?

Yes: T02 No: T14
T02 Check: Battery Voltage

• Verify battery condition
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: T13
T03 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C45-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

less than 400 A
and
Battery voltage is 
less than 8 V

Yes: T04 No: T10
T04 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the engine 
start?

Yes: T05 No: T10
T05 Check: Component

• Check charge by generator
Measure voltage between:
Generator – C47-1
&
Ground

• Engine running
• Increase engine speed to 3000 rpm

13.4 ... 14.5 V
Engine running at 
idle speed, operat-
ing temperature
All consumers turned 
off

Yes: T06 No: T09
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T06 Check: Component
• Check stall current
• Measure current between the following terminals:

Battery – Positive (+) terminal
&
Battery – Wiring harness

NOTE:
All vehicle systems must be switched OFF during these tests. Doors
must be closed, engine compartment lighting must be disconnected.

Stall current greater 
than 50 mA?

Yes: T07 No: E03
T07 Check: Component

• Check stall current
Remove consecutively all fuses from the fuse-boxes.

Does the stall current 
change to a value 
less than 50 mA after 
removing a fuse?

Yes: T08 No: E02
T08 Check: Component

• Check stall current
• Install following component:

Last removed fuse
• Disconnect consecutively all components which are connected to the cir-

cuit behind this fuse.

Does the stall current 
change to a value 
less than 50 mA after 
removing a compo-
nent?

Yes: E01 No: E02
T09 Check: Component

• Check the following circuit for proper operation:
Wiring harness to generator terminal C42-1
Wiring harness to generator terminal C47-1
Check all ground connections

Test okay?

Yes: E04 No: E05
T10 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C45-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

Less than 400 A and 
more than 8 V? Go 
to YES
More than 400 A and 
less than 8 V? Go to 
NO

Yes: T11 No: E09
T11 Check: Component

• Check wiring harness and connectors to battery and starter Connectors okay?
Is the ground con-
nection okay?

Yes: T12 No: E08

Test Work Order Description Nominal Value
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T12 Check: Component
• Verify mechanical system functions/components

– Check engine mechanic
– Check freedom of motion on crankshaft

Mechanical function 
check okay?

Yes: E06 No: E07
T13 Check: Component

• Charge or replace battery
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T10 No: E10
T14 Check: Battery Voltage

• Verify battery condition
• Ignition ON
• Turn all electrical consumers ON
• Measure voltage between:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T15 No: T17
T15 Check: Component

• Check terminal G05-3 to ignition switch
Measure voltage between:
Starting Motor – Wiring harness connector (wiring harness side) terminal 
C46-1
&
Ground

• Turn ignition switch to ST position

greater than 11 V

Yes: T11 No: T16
T16 Check: Component

• Check the following component for proper operation:
Ignition Switch – Terminal G05-3

Test okay?

Yes: E11 No: E12
T17 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the starter 
crank?

Yes: T05 No: T15

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Last disconnected component
E02 Fault in wiring harness

 
NOTE:
During fault searching in the wiring harness, the sections of the wiring harness can be sep-
arated at the assigned connectors. When the stall current changes to the permissible value
after separating a section, the fault is located in the concerning section of the wiring har-
ness.

E03 • Battery discharged
Cell shorted
Corroded Contacts
Bad ground connection

E04 • Defective component:
Generator

E05 • Fault in wiring harness
Wiring harness to generator terminal C42-1
or
Wiring harness to generator terminal C47-1
or
Bad ground connection

E06 • Circuit interruption between:
Battery – Positive (+) terminal
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C45-1
or

• Defective component:
Starting Motor

E07 • Mechanical engine problem
E08 • Repair/clean wiring harness and connectors to battery/starting motor
E09 • Mechanical engine problem

or
Defective component:
Starting Motor

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E10 • Defective component:
Battery

E11 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C46-1

E12 • Defective component:
Ignition Switch
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Starter

• Check the following component for proper operation:
Starting Motor

• Turn ignition switch to ST position

Does the starter 
crank?

Yes: T02 No: T14
T02 Check: Battery Voltage

• Verify battery condition
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: T13
T03 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C05-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

less than 400 A
and
Battery voltage is 
less than 8 V

Yes: T04 No: T10
T04 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the engine 
start?

Yes: T05 No: T10
T05 Check: Component

• Check charge by generator
Measure voltage between the following terminals:
Generator – C08-1
&
Ground

• Engine running
• Increase engine speed to 3000 rpm

13.4 ... 14.5 V
Engine running at 
idle speed, operat-
ing temperature
All consumers turned 
off

Yes: T06 No: T09
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T06 Check: Component
• Check stall current
• Measure current between the following terminals:

Battery – Positive (+) terminal
&
Battery – Positive (+) terminal Wiring harness

NOTE:
All vehicle systems must be switched OFF during these tests. Doors
must be closed, engine compartment lighting must be disconnected.

Stall current greater 
than 50 mA?

Yes: T07 No: E03
T07 Check: Component

• Check stall current
Remove consecutively all fuses from the fuse-boxes.

Does the stall current 
change to a value 
less than 50 mA after 
removing a fuse?

Yes: T08 No: E02
T08 Check: Component

• Check stall current
• Install following component:

Last removed fuse
• Disconnect consecutively all components which are connected to the cir-

cuit behind this fuse.

Does the stall current 
change to a value 
less than 50 mA after 
removing a compo-
nent?

Yes: E01 No: E02
T09 Check: Component

• Check the following circuit for proper operation:
Wiring harness to generator terminal C07-1
Wiring harness to generator terminal C08-1
Check all ground connections

Test okay?

Yes: E04 No: E05
T10 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C05-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

Less than 400 A and 
more than 8 V? Go 
to YES
More than 400 A and 
less than 8 V? Go to 
NO

Yes: T11 No: E09
T11 Check: Component

• Check wiring harness and connectors to battery and starter Connectors okay?
Is the ground con-
nection okay?

Yes: T12 No: E08

Test Work Order Description Nominal Value
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T12 Check: Component
• Verify mechanical system functions/components

– Check engine mechanic
– Check freedom of motion on crankshaft

Mechanical function 
check okay?

Yes: E06 No: E07
T13 Check: Component

• Charge or replace battery
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T10 No: E10
T14 Check: Battery Voltage

• Verify battery condition
• Ignition ON
• Turn all electrical consumers ON
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T15 No: T17
T15 Check: Component

• Check terminal G24-3 to ignition switch
Measure voltage between the following terminals:
Starting Motor – Wiring harness connector (wiring harness side) terminal 
C06-1
&
Ground

• Turn ignition switch to ST position

greater than 11 V

Yes: T11 No: T16
T16 Check: Component

• Check the following component for proper operation:
Ignition Switch – Terminal G24-3

Test okay?

Yes: E11 No: E12
T17 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the starter 
crank?

Yes: T05 No: T15

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Last disconnected component
E02 Fault in wiring harness

 
NOTE:
During fault searching in the wiring harness, the sections of the wiring harness can be sep-
arated at the assigned connectors. When the stall current changes to the permissible value
after separating a section, the fault is located in the concerning section of the wiring har-
ness.

E03 • Battery discharged
Cell shorted
Corroded Contacts
Bad ground connection

E04 • Defective component:
Generator

E05 • Fault in wiring harness
Wiring harness to generator terminal C07-1
or
Wiring harness to generator terminal C08-1
or
Bad ground connection

E06 • Circuit interruption between:
Battery – Positive (+) terminal
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C05-1
or

• Defective component:
Starting Motor

E07 • Mechanical engine problem
E08 • Repair/clean wiring harness and connectors to battery/starting motor
E09 • Mechanical engine problem

or
Defective component:
Starting Motor

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E10 • Defective component:
Battery

E11 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C06-1

E12 • Defective component:
Ignition Switch
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C-47, System Status Information

Result Cause Of Fault
E01 • This trouble code indicates an invalid operating condition.

Operation mode with high load and high coolant temperature
or
Operation mode with high load and low fuel reserve

• Inform the customer, that the system behaviour is normal respectively how to operate the 
system correctly.

 
NOTE:
This trouble code is set when an engine protection function is activated.
(overheating protection)
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C-48, Engine Coolant Temperature Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter and ECM
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
Ground

less than 0.3V

Yes: T02 No: E01
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
Ground

greater than 500 
kOhm

Yes: T03 No: E02
T03 Check: Short to Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

less than 5 Ohm

Yes: E04 No: E03
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Result Table (For RM413D)

Result Cause of Fault
E01 • Short circuit to voltage between:

Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E02 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E03 • Circuit interruption between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E04 • Defective component:
Combination meter
or

• Defective component:
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter and ECM
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
Ground

less than 0.3V

Yes: T02 No: E01
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
Ground

greater than 500 
kOhm

Yes: T03 No: E02
T03 Check: Short to Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

less than 5 Ohm

Yes: E04 No: E03



6-3-338 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Result Table (For RB413D)

Result Cause of Fault
E01 • Short circuit to voltage between:

Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E02 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E03 • Circuit interruption between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E04 • Defective component:
Combination meter
or

• Defective component:
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
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C-49, Engine Speed Input Signal Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

EPS control module (Wiring Harness Connector G13)
• Ignition ON
• Engine running at idle speed

Scan Tool display Data List Parameter
Engine Speed

Is engine speed dis-
played on scan tool?

Yes: E01 No: T02
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Engine running at idle speed
• Connect revolution indicator to:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G21-6
&
Ground

NOTE:
Revolution meter setting:
4 cylinder, 4 stroke 

Is engine speed dis-
played on revolution 
meter?

Yes: E02 No: T03
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM 
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G21-6
&
Ground

less than 0.3V

Yes: T04 No: E05
T04 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-6
&
Ground

greater than 500 
kOhm

Yes: E03 No: E04
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Result Table (For RM413D)

Result Cause of Fault
E01 • Defective component:

EPS control module
E02 • Defective component:

Combination meter
E03 • Circuit interruption between:

Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
or
Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session 

E05 • Short circuit to voltage between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

PTC control module (Wiring Harness Connector G92)
• Ignition ON
• Engine running at idle speed 

Scan Tool display Data List Parameter
Engine Speed

Is engine speed dis-
played on scan tool? 

Yes: E01 No: T02
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Engine running at idle speed
• Connect revolution meter to:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G25-18
&
Ground

NOTE:
Revolution meter setting:
4 cylinder, 4 stroke 

Is engine speed dis-
played on revolution 
meter?

Yes: E02 No: T03
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM 
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G25-18
&
Ground

less than 0.3V

Yes: T04 No: E05
T04 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-18
&
Ground

greater than 500 
kOhm

Yes: E03 No: E04
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Result Table (For RB413D)

Result Cause of Fault
E01 • Defective component:

PTC control module
E02 • Defective component:

Combination meter
E03 • Circuit interruption between:

Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM – Wiring harness connector (wiring harness side) terminal G88-29
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM - Wiring harness connector (wiring harness side) terminal G88-29
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session 

E05 • Short circuit to voltage between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM - Wiring harness connector (wiring harness side) terminal G88-29
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session
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Special Tool

Tech 2 kit (SUZUKI scan tool) 
(See NOTE)

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable,
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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6-3
6A3
6B3
6C3
6E3
6G3
6H3
6K3

SECTION 6A3

ENGINE MECHANICAL
(Z13DT ENGINE)

CONTENTS
On-Vehicle Service .......................................6A3-2

Air Cleaner Components.............................6A3-2
Air Cleaner Filter Removal and 
Installation ...................................................6A3-3
Air Cleaner Filter Inspection and 
Cleaning ......................................................6A3-3
Air Cleaner Assembly Removal and 
Installation ...................................................6A3-3
Inter Cooler Components ............................6A3-4
Inter Cooler Removal and Installation .........6A3-5
Turbocharger Components .........................6A3-6
Turbocharger Removal and Installation ......6A3-7
Turbocharger Inspection ...........................6A3-11
Intake Manifold Components ....................6A3-12
Intake Manifold Removal and 
Installation .................................................6A3-12
Exhaust Manifold Components .................6A3-14

Exhaust Manifold Removal and 
Installation................................................. 6A3-14
Vacuum Pump Removal and 
Installation................................................. 6A3-16
Oil Pressure Switch Removal and 
Installation................................................. 6A3-18
Oil Cooler Components............................. 6A3-19
Oil Cooler Removal and Installation.......... 6A3-19
Oil Pan Components................................. 6A3-22
Oil Pan Removal and Installation.............. 6A3-22

Unit Repair Overhaul ..................................6A3-25
Engine Assembly Removal and 
Installation................................................. 6A3-25

Special Tool.................................................6A3-29
Required Service Material ..........................6A3-29
Tightening Torque Specifications.............6A3-30

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGs and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGs could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:
Be sure to read “Precautions” in Section 6E3 before disconnecting fuel line or removing fuel system
part(s). Failure to follow “Precautions” could result unneeded fuel system repairs.
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On-Vehicle Service
Air Cleaner Components

1. Air cleaner assembly 7. Air cleaner outlet hose 13. To engine

2. Air cleaner grommet 8. Hose clamp
Be sure to position clamp screw in specified 
place as shown in figure.

14. Upper member

3. MAF sensor assembly 9. Breather hose Tightening torque

4. MAF sensor O-ring 10. Breather hose clip
Be sure to position clip in specified direction 
as shown in figure.

Do not reuse.

5. Air cleaner suction pipe 11. Breather pipe

6. Air suction hose 12. To turbocharger
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Air Cleaner Filter Removal and Installation
Removal

1) Unhook air cleaner assembly (1) clamps.
2) Open air cleaner assembly.
3) Remove air cleaner filter from air cleaner assembly.

Installation
Reverse removal procedure for installation.

Air Cleaner Filter Inspection and Cleaning
• Check air cleaner filter for dirt. Replace excessively dirty fil-

ter.

• Blow off dust by compressed air from air outlet side of filter.

Air Cleaner Assembly Removal and Installa-
tion
Removal

1) Disconnect air cleaner outlet hose (1) from air cleaner
assembly (2).

2) Disconnect MAF sensor connector (3) from MAF sensor
assembly (5).

3) Remove air suction hose (4) with air cleaner suction pipe (6)
from air cleaner assembly (2).

4) Remove air cleaner assembly (2).

1

2

135

46
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Installation
Reverse removal procedure for installation noting the following.

• Clamp each hose securely.
• Tighten air cleaner outlet hose clamp to specified torque

referring to “Air Cleaner Components” in this section.

Inter Cooler Components

1. Inter cooler 5. Inter cooler outlet pipe 9. To turbocharger

2. Inter cooler inlet hose 6. Inter cooler mount 10. To air intake joint

3. Inter cooler outlet No.1 hose 7. Hose clamp
Be sure to position clamp screw in specified 
place as shown in figure.

Tightening torque

4. Inter cooler outlet No.2 hose 8. To lower member
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Inter Cooler Removal and Installation
Removal

1) Remove front bumper referring to “Front Bumper and Rear
Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

2) Remove horn (1) with its bracket (2) and radiator right side
bracket (3).

3) Disconnect inter cooler outlet No.1 hose (1) and inlet hose
(2) from inter cooler (3).

4) Remove inter cooler from vehicle.

Installation
Reverse removal procedure for installation noting the following.

• Tighten hose clamps (1) to specified torque.

Tightening torque
Inter cooler hose clamp (a): 3 N·m (0.3 kg-m, 2.5 lb-ft)

• Install front bumper referring to “Front Bumper and Rear
Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

3 2

1

1
2

3

1, (a)

1, (a)
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Turbocharger Components

1. Exhaust manifold 7. Lock plate
: Bend lock part of lock plate to prevent cata-
lytic converter bolt from loosening.

13. Oil return pipe bolt

2. Turbocharger nut 8. Catalytic converter bolt 14. Catalytic converter mount

3. Turbocharger 9. Union bolt 15. Catalytic converter mounting bolt

4. Stud bolt 10. Turbocharger lubrication pipe Tightening torque

5. Gasket 11. Oil return pipe bolt Do not reuse.

6. Catalytic converter 12. Oil return pipe

3

5

10

2        25 N·m (2.5 kg-m)

9        12 N·m (1.2 kg-m)

8        25 N·m (2.5 kg-m)

5

5

12
5

6

14

5

7

4

1

9        12 N·m (1.2 kg-m)

11        12 N·m (1.2 kg-m)

13        9 N·m (0.9 kg-m)

15        25 N·m (2.5 kg-m)
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Turbocharger Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

3) Remove air cleaner outlet hose (1) from turbocharger.
4) Remove inter cooler inlet hose referring to “Inter Cooler

Removal and Installation” in this section.
5) Remove exhaust manifold side engine hanger referring to

“Exhaust Manifold Components” in this section.

6) Disconnect glow plug connectors (1).

7) Remove lubrication pipe (1).

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.
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8) Disconnect oil return pipe (1) from cylinder block.

9) Remove exhaust manifold cover (1) from exhaust manifold.
10) Remove exhaust pipe No.1 referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
11) Disconnect stabilizer from cross member referring to “Stabi-

lizer Bar and Bushings Removal and Installation” for
RM413D or “Stabilizer Bar and Bushings” for RB413D in
Section 3D.

12) Remove turbocharger (1) with catalytic converter (2).

13) Remove catalytic converter (2) from turbocharger after
unbending lock plate (1) and loosening bolts.
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14) Remove oil return pipe (1) from turbocharger.

Installation

1) Install oil return pipe (1) with new gasket to turbocharger.

Tightening torque
Oil return pipe bolt (a): 12 N·m (1.2 kg-m, 9.0 lb-ft)

2) Install new gasket, catalytic converter (1) and new lock plate
(2) to turbocharger.

Tightening torque
Catalytic converter bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

3) Bend claws (3) of lock plate (1) to prevent catalytic converter
bolt (2) from loosening.

NOTE:
Clean mating surfaces of turbocharger, catalytic con-
verter and exhaust manifold.

1

2

3

3

3
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4) Install turbocharger with catalytic converter (1) using new
turbocharger nuts (1).

Tightening torque
Turbocharger nut
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)
Catalytic converter mounting bolt
: 25 N·m (2.5 kg-m, 18.0 lb-ft)

5) Connect stabilizer to cross member referring to “Stabilizer
Bar and Bushings Removal and Installation” for RM413D or
“Stabilizer Bar and Bushings” for RB413D in Section 3D.

6) Install exhaust manifold cover (1).

Tightening torque
Exhaust manifold cover nut (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

7) Install exhaust pipe No.1 referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

8) Connect return pipe (1) to cylinder block with new gasket.

Tightening torque
Oil return pipe bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

9) Install lubrication pipe (1) with new gasket.

Tightening torque
Lubrication pipe union bolt (a): 12 N·m (1.2 kg-m, 9.0 lb-ft)

10) Install exhaust manifold side engine hanger of referring to
“Exhaust Manifold Components” in this section.
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11) Connect glow plug connectors (1).
12) Install inter cooler inlet hose referring to “Inter Cooler

Removal and Installation” in this section.

13) Install air cleaner outlet hose (1) to turbocharger and then
tighten its clamp to specified torque.

Tightening torque
Air cleaner outlet hose clamp
(a): 3.1 N·m (0.31 kg-m, 2.5 lb-ft)

14) Install air cleaner assembly with MAF sensor assembly,
referring to “Air Cleaner Assembly Removal and Installation”
in this section.

15) Connect negative (–) cable at battery.
16) Check to make sure that there is no oil leakage and exhaust

gas leakage at each connection.

Turbocharger Inspection

Rotate turbine shaft (1) by hand and verify that it turns smoothly
without any abnormal noise and excessive runout.
If a malfunction is found, replace the turbocharger.

1
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Intake Manifold Components

Intake Manifold Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

3) Remove inter cooler outlet No.2 hose referring to “Inter
Cooler Components” in this section.

4) Remove EGR valve assembly referring to “EGR valve
assembly removal and installation” in Section 6E3.

5) Remove oil separator bolt (1) from intake manifold.
6) Remove oil level gauge guide (2) with level gauge.
7) Disconnect connector from MAP sensor (3).

1. Intake manifold 4. Air intake bolt 7. EGR pipe gasket Tightening torque

2. Air intake joint 5. Intake manifold bolt 8. MAP sensor Do not reuse.

3. Air intake joint gasket 6. EGR pipe

4. Oil separator

8

1

6

7

4

5        25 N·m (2.5 kg-m)

3

2

2

3

4

1
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8) Remove intake manifold (1) and gasket from cylinder head.
9) Remove EGR pipe and air intake joint (2) from intake mani-

fold.

Installation
Reverse removal procedure for installation noting the following.

• Clean mating surfaces of intake manifold and cylinder head.
• Use new gasket for intake manifold, air intake joint and EGR

pipe.

• Tighten intake manifold bolts to specified torque.

Tightening torque
Intake manifold bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• Install EGR valve assembly referring to “EGR valve assem-
bly removal and installation” in Section 6E3.

• Connect negative (–) cable at battery.
• Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.

12

(a) (a)
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Exhaust Manifold Components

Exhaust Manifold Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Drain engine coolant referring to “Cooling System Flush and

Refill” in Section 6B3.
3) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

4) Remove turbocharger referring to “Turbocharger Removal
and Installation” in this section.

1. Exhaust manifold cover 4. Engine hanger nut 7. Stud bolt Tightening torque

2. Exhaust manifold gasket 5. Exhaust manifold nut 8. Engine hanger Do not reuse.

3. Exhaust manifold 6. Exhaust manifold cover nut

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.

4

8

7

3

2

7

1

6        9 N·m (0.9 kg-m)

5        23 N·m (2.3 kg-m)

7



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-15
5) Remove coolant feed pipe (1).

6) Remove exhaust manifold (1) and exhaust manifold gasket
(2).

Installation

1) Install exhaust manifold (1) with new gasket (3) using new
nut (2).

Tightening torque
Exhaust manifold nut (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

2) Install coolant feed pipe (1).

Tightening torque
Coolant feed pipe bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

3) Install turbocharger referring to “Turbocharger Removal and
Installation” in this section.

4) Install air cleaner assembly with MAF sensor assembly refer-
ring to “Air Cleaner Assembly Removal and Installation” in
this section.

5) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

6) Connect negative (–) cable at battery.
7) Check to make sure that there is no oil leakage, coolant

leakage and exhaust gas leakage at each connection.
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Vacuum Pump Removal and Installation

Removal
1) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

2) Remove relay holder (1) and preheating control unit (2).

3) Disconnect vacuum hose (1) from vacuum pump.

4) Remove fuel feed pipe bolt (1) from cylinder head cover and
vacuum pump.

CAUTION:
Never disassemble vacuum pump. 
Disassembly will spoil its original function.
If faulty condition is found, replace it with new one.

2. Fuel feed pipe
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5) Remove vacuum pump (1) from cylinder head.

Installation

1) Install vacuum pump (1) to cylinder head.
Tighten vacuum pump bolt gradually as follows.

a) Tighten vacuum pump bolt to 5 N·m (0.5 kg-m, 4.0 lb-ft)
according to numerical order in the figure.

b) In the same manner as Step a), tighten them to 10 N·m (1.0
kg-m, 7.5 lb-ft).

Tightening torque
Vacuum pump bolt (a): 
Tighten 5 N·m (0.5 kg-m, 4.0 lb-ft) and 10 N·m (1.0 kg-m, 
7.5 lb-ft) by the specified procedure

2) Install fuel feed pipe bolts to cylinder head cover and vac-
uum pump. 

2. Fuel feed pipe
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3) Connect vacuum hose (1) to vacuum pump.

4) Install relay holder (1) and preheating control unit (2). 
5) Install air cleaner assembly and MAF sensor assembly refer-

ring to “Air Cleaner Assembly Removal and Installation” in
this section.

Oil Pressure Switch Removal and Installation
Removal 

1) Remove air cleaner outlet hose.
2) Disconnect oil pressure switch connector.

3) Remove oil pressure switch (1) and gasket (2) from cylinder
head.

Installation
Reverse removal procedure for installation noting the following.

• Use a new gasket (2).
• Tighten oil pressure switch (1) to specified torque.

Tightening torque
Oil pressure switch (a): 32 N·m (3.2 kg-m, 23.5 lb-ft)

• Check to make sure that there is no engine oil leakage.

2

1

2

1, (a)
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Oil Cooler Components

Oil Cooler Removal and Installation

Removal
1) Disconnect negative (–) cable at battery.
2) Drain engine coolant referring to “Cooling System Flush and

Refill” in Section 6B3.
3) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

1. Filler cap 4. Oil filter housing cover 7. Coolant feed pipe Tightening torque

2. O-ring 5. Oil filter 8. Coolant feed pipe bolt Do not reuse.

3. Gasket 6. Oil cooler bolt 9. Oil cooler assembly
: Never disassemble oil cooler assembly.

CAUTION:
Never disassemble oil cooler assembly.
Disassembly will spoil its original function.
If faulty condition is found, replace it with new one.

7

9

1

5

2

4        25 N·m (2.5 kg-m)

6        9 N·m (0.9 kg-m)

8        9 N·m (0.9 kg-m)2

3
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4) Remove air cleaner outlet hose (1).
5) Remove inter cooler inlet hose and outlet No.1 hose refer-

ring to “Inter Cooler Removal and Installation” in this section.
6) Remove lubrication pipe referring to “Turbocharger Removal

and Installation” in this section.

7) Remove coolant feed pipe (1) and radiator outlet hose.

8) Disconnect wire harness clamps (1) from filler port (2).
9) Remove oil filter housing cover (3) and oil filter.

10) Remove oil cooler assembly (4).
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Installation

1) Install oil cooler assembly (1) using new gasket.

Tightening torque
Oil cooler bolt (a): 9 N·m (0.9 kg-m,7.0 lb-ft)

2) Connect wire harness clamp (3) to filler port (2).
3) Install oil filter, oil filter housing cover (4) with new O-ring

referring to “Engine Oil and Filter Replacement” in Section
0B.

4) Install coolant feed pipe (1) and lower hose.

Tightening torque
Coolant feed pipe bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

5) Install lubrication pipe referring to “Turbocharger Removal
and Installation” in this section.

6) Install inter cooler inlet hose and outlet No.1 hose referring
to “Inter Cooler Removal and Installation” in this section.

7) Install air cleaner outlet hose (1) to turbocharger.

Tightening torque
Air cleaner outlet hose clamp
(a): 3.1 N·m (0.31 kg-m, 2.5 lb-ft)

8) Install air cleaner assembly with MAF sensor assembly refer-
ring to “Air Cleaner Assembly Removal and Installation” in
this section.

9) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

10) Connect negative (–) cable at battery.
11) Check to make sure that there is no oil leakage and coolant

leakage at each connection.
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Oil Pan Components

Oil Pan Removal and Installation
Removal

1) Remove oil level gauge.
2) Hoist vehicle.

3) Drain engine oil by removing drain plug (1).
4) Disconnect oil level switch connector (2).
5) Remove exhaust No.1 pipe referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
6) Remove transaxle stiffener referring to “Transaxle Unit Dis-

mounting and Remounting” in Section 7A3.

7) Remove oil pan bolts and nuts.

1. Oil pan
:Apply Locktite 5900 to mating surface.

4. Drain plug 7. Oil pan bolt Tightening torque

2. Oil level switch 5. Clip 8. Oil pan nut Do not reuse.

3. Oil level switch bolt 6. O-ring

2

5
6

3

4        20 N·m (2.0 kg-m)

8        9 N·m (0.9 kg-m)

7        9 N·m (0.9 kg-m)

1

1

2
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8) Cut sealant at hatched part shown in figure using special tool
and hammer (1).

Special tool
(A): 09921-96510

9) Remove oil pan (2) from lower crankcase (3).

10) Remove clip (1) and oil level switch (2) from oil pan, if neces-
sary.

NOTE:
Be careful not to damage stud bolt (4) between oil pan
and crankcase when cutting sealant.

1

(A)

2

4

3

1

2
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Installation

1) Clean mating surfaces of oil pan and lower crankcase.

2) Install oil level switch (1) to oil pan, if removed.
3) Install new clip (3) to oil level switch connector securely.

4) Apply sealant to oil pan mating surface continuously as
shown in the figure.

“A”: Locktite 5900

3

1

“A”�
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5) After fitting oil pan to lower crankcase, run in securing bolts
and start tightening at the center: move wrench outward,
tightening one bolt at a time.
Tighten oil pan bolts and nuts to specified torque.

Tightening torque
Oil pan bolt and nut (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

6) Install new O-ring and drain plug (1) to oil pan.
Tighten drain plug to specified torque.

Tightening torque
Drain plug (b): 20 N·m (2.0 kg-m, 14.5 lb-ft)

7) Install transaxle stiffener referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A3.

8) Install exhaust No.1 pipe referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

9) Connect oil level switch connector.
10) Install oil level gauge.
11) Refill engine with engine oil referring to “Engine Oil and Oil

Filter Replacement” in Section 0B.
12) Check to make sure that there is no engine oil leakage and

exhaust gas leakage at each connection.

Unit Repair Overhaul
Engine Assembly Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel Pressure Relief Pro-
cedure” in Section 6E3.

2) Disconnect negative cable at battery.
3) Remove engine hood after disconnecting windshield washer

hose.
4) Drain coolant referring to “Cooling System Flush and Refill”

in Section 6B3.
5) For RB413D, remove battery tray with degassing tank.
6) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

7) Remove inter cooler inlet hose and inter cooler outlet No.1
and No.2 hoses referring to “Inter Cooler Components” in
this section.

8) Disconnect the following cables from transaxle.
• Clutch cable
• Gear select control cable
• Gear shift control cable

1, (b)

(a)
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9) Disconnect the following hoses.
• Brake booster hose (1)
• Fuel return hose (2)
• Fuel feed hose (3)
• Radiator inlet (4) and outlet hoses
• Heater inlet and outlet hoses
• Reservoir hoses (for RM413D)

10) Disconnect the following electric lead wires.
• ECM (5)
• Injector harness to instrument panel harness (6)
• Injector harness to main harness
• Back up light switch
• Magnet clutch switch of A/C compressor (if equipped)
• Generator (7)
• Starting motor (8)
• Engine oil level sensor
• Engine ground (9)
• Each wire harness clamps

11) Remove right and left side engine under covers.
12) Remove water pump and generator drive belt referring to

“Water Pump / Generator Drive Belt Removal and Installa-
tion” in Section 6B3.

13) With hose connected, detach A/C compressor from its
bracket. (if equipped)

14) Drain engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

15) Drain transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A3.

16) For RM413D, remove cross member (1).
17) Remove exhaust No.1 pipe referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
18) Remove stabilizer bar referring to “Stabilizer Bar and Bush-

ings Removal and Installation” for RM413D or “Stabilizer Bar
and Bushings” for RB413D in Section 3D.

19) Disconnect right and left drive shaft joints from differential
gear referring to “Front Drive Shaft Assembly Removal and
Installation” in Section 4A for RM413D or “Front Drive Shaft
Assembly Removal and Installation” in Section 4A2 for
RB413D.

20) Support engine with lifting device.

NOTE:
Suspend removed A/C compressor at a place where no
damage will be caused during removal and installation of
engine assembly.

NOTE:
For engine and transaxle removal, it is not necessary to
remove drive shafts from steering knuckle.

1 2

4

6 5

3

8 7

9

1
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21) Remove engine rear mounting bolts (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3).

22) Before removing engine with transaxle from vehicle, recheck
to make sure all hoses, electric wires and cables are discon-
nected from engine and transaxle.

23) Lower engine with transaxle from vehicle.

24) Disconnect transaxle from engine referring to “Transaxle
Unit Dismounting and Remounting” in Section 7A3.

25) Remove clutch cover and clutch disc referring to “Clutch
Cover, Clutch Disc and Flywheel Removal and Installation”
in Section 7C3.

1

2

3

NOTE:
Before lowering engine, to avoid damage to A/C com-
pressor, raise it through clearance made on engine
crankshaft pulley side. At this time, use care so that no
excessive force is applied to hoses.
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Installation

1) Install clutch cover and clutch disc referring to “Clutch Cover,
Clutch Disc and Flywheel Removal and Installation” in Sec-
tion 7C3.

2) Connect transaxle to engine referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A3.

3) Lift engine with transaxle into engine compartment, but do
not remove lifting device.

4) Install engine rear mounting bolts (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3).
Tighten these bolts and nuts to specified torque.

Tightening torque
Engine rear mounting bolt
(a): 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine left mounting nut
(b): 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine right mounting bracket bolt
(c): 55 N·m (5.5 kg-m, 40.0 lb-ft)

5) Remove lifting device.
6) Connect right and left drive shaft joints to differential gear

referring to “Front Drive Shaft Assembly Removal and Instal-
lation” in Section 4A for RM413D or “Front Drive Shaft
Assembly Removal and Installation” in Section 4A2 for
RB413D.

7) Install stabilizer bar referring to “Stabilizer Bar and Bushings
Removal and Installation” in Section 3D.

8) Install exhaust No.1 pipe referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

9) For RM413D, install cross member (1).
Tighten cross member bolts to specified torque.

Tightening torque
Cross member bolt (a): 60 N·m (6.0 kg-m, 43.0 lb-ft)

10) Install A/C compressor to its bracket. (if equipped)
11) Adjust water pump and generator drive belt tension referring

to “Water Pump / Generator Drive Belt Tension Inspection”
in Section 6B3.

12) Connect hoses, cables and electric wires disconnected in
removal procedure.

13) Install inter cooler inlet hose and inter cooler outlet No.1 and
No.2 hoses referring to “Inter Cooler Components” in this
section.

14) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in this section.

15) For RB413D, install battery tray with degassing tank.
16) Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.

17) Refill engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

1, (a)

2, (b)

3, (c)

1
(a)(a)
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18) Refill transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A3.

19) Refill coolant referring to “Cooling System Flush and Refill”
in Section 6B3.

20) Connect negative cable to battery.
21) Verify that there is no fuel leakage, coolant leakage, oil leak-

age and exhaust gas leakage at each connection.

Special Tool

Required Service Material

09913-75510 09921-96510
Bearing installer Oil pan seal cutter

Recommended SUZUKI product or specification Use
Locktite 5900 • To apply mating surfaces of cylinder block and oil 

pan.
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Tightening Torque Specifications

Fastening part
Tightening torque

N•m kg-m lb-ft
Inter cooler hose clamp 3 0.3 2.5
Oil return pipe bolt 12 1.2 9.0
Catalytic converter bolt 25 2.5 18.0
Catalytic converter mounting bolt 25 2.5 18.0
Turbocharger nut 25 2.5 18.0
Exhaust manifold cover nut 9 0.9 7.0
Vacuum pump bolt Tighten 5 N·m (0.5 kg-m, 4.0 lb-ft) and 10 

N·m (1.0 kg-m, 7.5 lb-ft) by the specified pro-
cedure

Oil return pipe bolt 9 0.9 7.0
Lubrication pipe union bolt 12 1.2 9.0
Battery terminal nut 5.5 0.55 4.0
Intake manifold bolt 25 2.5 18.0
Exhaust manifold nut 23 2.3 17.0
Coolant feed pipe bolt 9 0.9 7.0
Common rail bracket bolt 25 2.5 18.0
Oil pump relief valve plug 20 2.0 14.5
Oil pressure switch 32 3.2 23.5
Oil filler port bolt 9 0.9 7.0
Oil cooler bolt 9 0.9 7.0
Oil pan bolt and nut 9 0.9 7.0
Drain plug 20 2.0 14.5
Engine rear mounting bolt 55 5.5 40.0
Engine left mounting nut 55 5.5 40.0
Engine right mounting bracket bolt 55 5.5 40.0
Cross member bolt 60 6.0 43.0
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
The cooling system consists of the degassing tank cap, radiator, degassing tank, hoses, water pump, cooling
fan, thermostat. The radiator is of tube-and-fin type.

Cooling System Circulation

[A]

[B]

8

6

5

2

1

8

6

5

1

2

9

4

7

3

3

7

4

9

[A]: When thermostat is close 2. Thermostat 5. Degassing tank 8 Heater

[B]: When thermostat is open 3. Engine oil cooler 6. Degassing tank cap (Radiator cap) 9. EGR cooler

1. Radiator 4. Engine 7. Water pump
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Coolant Degassing Tank

The degassing tank (1) consists of a “see-through” plastic tank, a
hose and a degassing tank cap (2).
During operation, inside of the degassing tank is under pressure.
As the coolant warms up and expands, the coolant level in the
degassing tank rises. On the other hand, it lowers as the coolant
cools down and contracts. When the pressure applied to the
inside of the degassing tank constantly exceeds the specified
value, the pressure is relieved through the degassing tank cap.
Therefore, cooling level should be between “FULL” (3) and “LOW”
(4) marks on the degassing tank.

Diagnosis
Diagnosis Table

1

2

3

4

Condition Possible Cause Correction
Engine overheats
(It is in case that radia-
tor fan operates)

Loose or broken water pump belt Adjust or replace.
Not enough coolant Check coolant level and add as 

necessary.
Faulty thermostat Replace.
Faulty water pump Replace.
Dirty or bent radiator fins Clean or remedy.
Coolant leakage on cooling system Repair.
Clogged radiator Check and replace radiator as nec-

essary.
Faulty degassing tank cap Replace.
Dragging brakes Adjust brake.
Slipping clutch Adjust or replace.
Poor charge battery Check and replace as necessary.
Poor generation generator Check and repair.
ECT sensor faulty Check and replace as necessary.
ECM faulty Check and replace as necessary.
Wiring or grounding faulty Repair and necessary.
Equipped with too much electric load part(s) Dismount.
Radiator cooling fan motor faulty Check and replace as necessary.

Engine overheats
(It is in case that radia-
tor fan won’t operates)

Fuse blown Check 30A fuse of relay/fuse box 
and check for short circuit to 
ground.

Radiator cooling fan relay Check and replace as necessary.
ECT sensor faulty Check and replace as necessary.
Radiator cooling fan motor faulty Check and replace as necessary.
Wiring or grounding faulty Repair as necessary.
ECM faulty Check and replace as necessary.
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Coolant
When the system cools down, the coolant is drawn back into the radiator.
The cooling system has been filled at the factory with a quality coolant that is a 50/50 mixture of water and eth-
ylene glycol antifreeze.
This 50/50 mixture coolant solution provides freezing protection to –36 °C (–33 °F).

• Maintain cooling system freeze protection at –36 °C (–33 °F) to ensure protection against corrosion and loss
of coolant from boiling.
This should be done even if freezing temperatures are not expected.

• Add ethylene glycol base coolant when coolant has to be added because of coolant loss or to provide added
protection against freezing at temperature lower than –36 °C (–33 °F).

Anti-freeze proportioning chart

Coolant capacity

Maintenance

Freezing temperature
°C –36
°F –33

Antifreeze/Anticorrosion coolant concentration % 50

Ratio of compound to cooling water
Itr. 2.65/2.65

US pt. 5.65/5.65
Imp pt. 4.66/4.66

Engine, radiator heater and degassing tank etc.
Itr. (US/Imp. pt.) 5.3 (11.30/9.33)

NOTE:
• Alcohol or methanol base coolant or plain water alone should not be used in cooling system at any

time as damage to cooling system could occur.
• Coolant must be mixed with demineraled water or distilled water.

WARNING:
• Keep hands, tools and clothing away from radiator cooling fan to help prevent personal injury. This

fan is electric and can turn on whether engine is running or not. The fan can start automatically in
response to ECM with ignition switch turned on.

• To help avoid danger of being burned, do nut remove degassing tank cap while engine and radiator
are still hot.
Scalding fluid and steam can be blown out under pressure if cap is taken off too soon.
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Coolant Level Check
Coolant Level

To check level, lift hood and look at “see-through” degassing tank
(1). It is not necessary to remove degassing tank cap (2) to check
coolant level.
When engine is cool, check coolant level in degassing tank (1).
A normal coolant level should be between “FULL” mark (3) and
“LOW” mark (4) on degassing tank (1).
If coolant level is below “LOW” mark, remove degassing tank cap
and add recommended coolant to tank to bring coolant level up to
“FULL” mark. Then, install degassing tank cap, making sure that
the ear of cap lines up with degassing tank pipe (5).

Cooling System Inspection and Service

Cooling system should be serviced as follows.
1) Check cooling system for leakage or damage.
2) Wash degassing tank cap and filler neck with clean water by

removing degassing tank cap when engine is cold.
3) Check coolant for proper level and freeze protection.

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

NOTE:
• If proper quality antifreeze is used, there is no need to

add extra inhibitors or additives that claim to improve
system.
They may be harmful to proper operation of system,
and are unnecessary expense.

1
2

5

3

4

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.
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4) Using a pressure tester (1), check system and degassing
tank cap (2) for proper pressure holding capacity. If replace-
ment of cap is required, use proper cap specified for this
vehicle.

Cooling system and degassing tank cap holding pressure 
(for inspection)
: 140 kpa (1.4 kg/cm2, 19.9 psi)

5) Install degassing tank cap to degassing tank turning it clock-
wise up to stop.

6) Tighten hose clamps and inspect all hoses. Replace hoses
whenever cracked, swollen or otherwise deteriorated.

7) Clean frontal area of radiator core.

Cooling System Flush and Refill

1) Remove degassing tank cap when engine is cool:
Turn cap 90° counterclockwise slowly.
Wait until pressure is relieved (indicated by a hissing sound)
then continue to turn it counterclockwise.

2) With degassing tank cap removed, run engine until upper
radiator hose is hot (this shows that thermostat is open and
coolant is flowing through system).

3) Stop engine and drain coolant.

4) Close drain plug (1). Add water until system is filled and run
engine until upper radiator hose is hot again.

5) Repeat steps 3) and 4) several times until drained liquid is
nearly colorless.

6) Drain system and then close radiator drain plug (1) tightly.

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot. Scalding fluid and steam can be blown out under
pressure if cap is taken off too soon.

1
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7) Disconnect coolant hose of upper side from thermostat case.
If it is hard to disconnect it after removing clip, push to insert
hose to pipe a little further in order to unstick hose from pipe
and disconnect it.

8) Remove degassing tank cap (2) as follows.
a) Turn cap 90° counterclockwise slowly.
b) Wait till any pressure is released, then continue turning it

counterclockwise.
9) Pour coolant (50/50 mixture of good quality ethylene glycol

antifreeze and water) to degassing tank up to “FULL” mark
(3). Put a shop cloth under disconnected hose end so that
coolant is not spilled on engine and floor because a small
amount of air bubbles and/or coolant may come out of it.

10) Connect hose to thermostat case.
11) Run engine, with degassing tank cap (2) removed, until radi-

ator inlet hose is hot.
12) With engine idling, add coolant to degassing tank (1) until

level reaches “FULL” mark (3).
Install degassing tank cap (2) turning it clockwise up to stop.

Water Pump / Generator Drive Belt Tension Inspection

1) Disconnect negative (–) cable at battery.

2) Inspect drive belt (1) for tension, cracks, cuts, deformation,
wear and cleanliness. If any defect exists, replace drive belt
referring to “Water Pump / Generator Drive Belt Removal
and Installation” in this section.

3) Connect negative (–) cable at battery.

2

1

3

WARNING:
To help avoid danger of being burned, do not remove degassing tank cap while engine and radiator
are still hot. Scalding fluid and steam can be blown out under pressure if cap is taken off too soon.

1



6B3-8 ENGINE COOLING (Z13DT ENGINE)
On-Vehicle Service

WARNING:
• Check to make sure that engine coolant temperature is cold before removing any part of cooling

system.
• Also be sure to disconnect negative cord from battery terminal before removing any part.



ENGINE COOLING (Z13DT ENGINE) 6B3-9
Cooling System Component
For RM413D

[A]: Forward 9. Reservoir tank vent pipe hose  18. To engine side

1. Radiator assembly 10. Water engine outlet hose  19. To heater side

2. Hose clip
Be sure to position clip in specified direc-
tion as shown in figure.

11. Degassing tank outlet hose 20. Thermostat case bolt

 3. Radiator cooling fan assembly 12. Degassing tank bracket 21. O-ring

4. Radiator inlet hose
Be sure to connect hose aligning hose 
mark with stopper.

13. Heater outlet No.2 hose 22. ECT sensor
For detail of servicing, refer to “Engine 
coolant temperature sensor (ECT sen-
sor) removal and installation” and 
“Engine coolant temperature sensor 
(ECT sensor) inspection” in Section 6E3.

5. Radiator outlet hose
Be sure to connect hose aligning hose 
mark with stopper.

14. Thermostat case assembly
: Do not disassemble

Do not reuse.

6. Radiator to degassing tank hose 15. Heater outlet pipe Tightening torque

7. Degassing tank cap 16. Heater outlet No.1 hose

8. Degassing tank 17. Heater inlet hose
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For RB413D

[A]: Forward 9. Reservoir tank vent pipe hose  18. To engine side

1. Radiator assembly 10. Water engine outlet hose  19. To heater side

2. Hose clip
Be sure to position clip in specified direc-
tion as shown in figure.

11. Degassing tank outlet hose 20. Thermostat case bolt

 3. Radiator cooling fan assembly 12. Degassing tank bracket 21. O-ring

4. Radiator inlet hose
Be sure to connect hose aligning hose 
mark with stopper.

13. Heater outlet No.2 hose 22. ECT sensor
For detail of servicing, refer to “Engine 
coolant temperature sensor (ECT sen-
sor) removal and installation” and 
“Engine coolant temperature sensor 
(ECT sensor) inspection” in Section 6E3.

5. Radiator outlet hose
Be sure to connect hose aligning hose 
mark with stopper.

14. Thermostat case assembly
: Do not disassemble

Do not reuse.

6. Radiator to degassing tank hose 15. Heater outlet pipe Tightening torque

7. Degassing tank cap 16. Heater outlet No.1 hose

8. Degassing tank 17. Heater inlet hose
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Cooling System Draining
1) Remove degassing tank cap.

2) Loosen drain plug (1) on radiator (2) to drain coolant.
3) After draining coolant, be sure to tighten drain plug securely.

Cooling System Refill

1) Add 50/50 mixture of good quality ethylene glycol antifreeze
and water to degassing tank (1).
Fill to “FULL” mark (3).

2) Run engine, with degassing tank cap (2) removed, until radi-
ator upper hose is hot.

3) With engine idling, add coolant to degassing tank (1) until
level reaches “FULL” mark.
Install degassing tank cap (2) turning it clockwise up to stop.

Cooling Water Pipes or Hoses
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) To remove these pipes or hoses, loosen clip on each hose
and pull hose end off.

Installation
Install removed parts in reverse order of removal procedure, not-
ing the following.

• Connect each clip securely referring to “Cooling System
Component” in this section.

• Refill cooling system with proper coolant referring to “Cool-
ing System Refill” in this section.

1

2

2

1

3
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Thermostat Case Assembly Removal and 
Installation

Removal
1) Drain coolant referring to “Cooling System Draining” in this

section.

2) Disconnect engine outlet hose (2), radiator inlet hose (3),
coolant feed hose (4), ECT sensor connector (5) and ther-
mostat case hose from thermostat case.

3) Remove thermostat case (1).

Installation
Reverse removal procedure for installation noting the following
points.

• Use new O-ring when installing.
• Tighten thermostat case bolt to specified torque.

Tightening torque
Thermostat case bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• If ECT sensor (1) has been removed, apply thread lock
cement to ECT sensor and install ECT sensor to specified
torque. For thread lock cement and tightening torque, refer
to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E3.

• Refill cooling system referring to “Cooling System Flush and
Refill” in this section.

• Verify that there is no coolant leakage at each connection.

CAUTION:
Do not disassemble thermostat case assembly. Disas-
sembly will spoil it original function. If any malcondition
is found in thermostat case assembly, replace if as
assembly.

2

1

3

4 5
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Radiator Removal and Installation
Removal 

1) Disconnect negative cable at battery.
2) Drain cooling system referring to “Cooling System Draining”

in this section.
3) Recover refrigerant from A/C system referring to “Evacuation

of A/C System” for RM413D or “Evacuating and Charging”
for RB413D in Section 1B.

4) Disconnect connector of cooling fan motor.
5) Remove front bumper referring to “Front Bumper and Rear

Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

6) Remove condenser assembly referring to “Condenser
Assembly Removal and Installation” for RM413D or “A/C
Condenser Assembly” for RB413D in Section 1B.

7) Remove inter cooler referring to “Inter Cooler Removal and
Installation” in Section 6A3.

8) Remove degassing tank (1).
9) Disconnect radiator inlet hose (2) and radiator outlet hose (3)

from radiator assembly (4).
10) Remove engine cooling fan assembly (5) from radiator.
11) Remove radiator brackets (6) and then remove radiator.

Installation
Reverse removal procedures for installation noting the followings.

• Refill cooling system referring to “Cooling System Refill” in
this section.

• Refill A/C system referring to “Charge” for RM413D or “Evac-
uating and Charging” for RB413D in Section 1B.

• After installation, check each joint for leakage.
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Radiator Inspection

Check radiator for leakage or damage. Straighten bent fins, if
any.

Radiator Cleaning
Clean frontal area of radiator cores.

Radiator Cooling Fan Relay Inspection
Refer to “Fuel pump relay and radiator fan relay 1, 2, 3 inspec-
tion” in Section 6E3.

Radiator Cooling Fan Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in this

section.

3) Remove degassing tank (1).
4) Disconnect cooling fan motor connector.
5) Remove radiator inlet hose from radiator.

6) Remove radiator cooling fan motor (1) from radiator.

1
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Installation
Reverse removal procedure for installation noting the following.

• Refill cooling system referring to “Cooling System Refill” in
this section.

• After installation, verify there is no coolant leakage at each
connection.

Radiator Cooling Fan Inspection

1) Check low speed operation of radiator cooling fan as follows.
a) Connect battery to fan motor coupler as shown in figure.
b) Check that radiator cooling fan rotates smoothly and

ammeter indicates specified current.
If any abnormality is found, replace fan motor.

Fan motor specified current at 12 V
10.0 A maximum

2) Check high speed operation of radiator cooling fan as fol-
lows.

a) Connect battery to fan motor coupler as shown in figure.
b) Check that radiator cooling fan rotates smoothly and

ammeter indicates specified current.
If any abnormality is found, replace fan motor.

Fan motor specified current at 12 V
15.0 A maximum

Water Pump / Generator Drive Belt Removal 
and Installation
Removal

1) Remove drive belt (2) while turning tensioner (1) clockwise
until stopping.
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Installation

1) Install drive belt (2) while turning tensioner (1) clockwise until
stopping.

2) Check drive belt tension referring to “Water Pump / Genera-
tor Drive Belt Tension Inspection” in this section.

Water Pump / Generator Drive Belt Tensioner 
Assembly Removal and Installation

Removal
1) Disconnect negative cable at battery.
2) Remove drive belt referring to “Water Pump / Generator

Drive Belt Removal and Installation” in this section.

3) Remove tensioner (1).

Installation

1) Install tensioner (1).
Tighten tensioner bolt (2) to specified torque.

Tightening torque
Tensioner bolt (a): 50 N·m (5.0 kg-m, 36.0 lb-ft)

2) Install drive belt referring to “Water Pump / Generator Drive
Belt Removal and Installation” in this section.

3) Check belt tension referring to “Water Pump / Generator
Drive Belt Tension Inspection” in this section.

CAUTION:
Do not disassemble drive belt tensioner assembly. Dis-
assembly will spoil its original function. If any malcondi-
tion is found in drive belt tensioner assembly, replace it
as assembly.
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Water Pump Removal and Installation
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) Remove drive belt referring to “Water Pump / Generator
Drive Belt Removal and Installation” in this section.

3) Remove water pump assembly (1).

Installation

1) Install new O-ring (2) to water pump.
2) Install water pump assembly (1) to cylinder block and tighten

nuts to specified torque.

Tightening torque
Water pump nut (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Install drive belt referring to “Water Pump / Generator Drive
Belt Removal and Installation” in this Section.

4) Refill cooling system referring to “Cooling System Flush and
Refill” in this section.

5) Check each part for leakage.

Water Pump Inspection

• Rotate water pump by hand to check for smooth operation.
If pump does not rotate smoothly or makes abnormal noise,
replace it.

CAUTION:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.
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Engine Coolant Temperature Sensor (ECT 
Sensor) Removal and Installation
Refer to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E3.

Engine Coolant Temperature Sensor (ECT 
Sensor) Inspection 
Refer to “Engine coolant temperature sensor (ECT sensor)
inspection” in Section 6E3.

Required Service Material

Tightening Torque Specification

Material
Recommended SUZUKI product 

or specification
(Part Number)

Use

Ethylene glycol base 
coolant (Anti-freeze/
Anti-corrosion coolant)

—
Additive to engine cooling system for improving 
cooling efficiency and for protection against 
rusting.

Fastening part
Tightening torque

N•m kg-m lb-ft
Thermostat case bolt 25 2.5 18.0
Water pump nut 9 0.9 6.5
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General Description
The main components of the fuel system are fuel tank, fuel pump, high pressure fuel pump, fuel filter and fuel
level gauge and it includes fuel feed line, fuel return line.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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On-Vehicle Service
Fuel System Components

For RM413D

CAUTION:
Do not expose removed fuel parts to dust. Keep them always clean.
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For RB413D

[A]: Forward 12. Fuel filter return joint 25. Air intake joint

[B]: Upward 13. Fuel return connector 26. Fuel tank

1. Fuel pump 14. Fuel No.2 pipe 27. Fuel tank bolt

2. Fuel pump plate gasket 15. Fuel return pipe 28. Fuel and vapor separator

3. Fuel pump plate 16. Fuel return hose 29. Fuel and vapor separator bolt

4. Fuel pump bolt 17. Fuel pipe cover 30. Fuel filter fastener

5. Fuel filter 18. Clip
Be sure to position clip open end in forward direction as shown in figure.

31. To common rail

6. O-ring 19. Clip
Be sure to position clip open end in upward direction as shown in figure.

32. Fuel filter bracket

7. Fuel filter element 20. Fuel tank inlet valve 33. Harness clamp bracket

8. Fuel feed pipe 21. Fuel filler hose clamp
Be sure to position clamp screw in specified place as shown in figure.

Do not reuse.

9. Fuel feed hose 22. Fuel tank filler hose Tightening torque

10. Fuel No.1 pipe 23. Breather hose

11. Fuel filter joint 24. Fuel tank cap
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[A]: Forward 12. Fuel filter return joint 25. Air intake joint

[B]: Upward 13. Fuel return connector 26. Fuel tank

1. Fuel pump 14. Fuel No.2 pipe 27. Fuel tank bolt

2. Fuel pump plate gasket 15. Fuel return pipe 28. Fuel and vapor separator

3. Fuel pump plate 16. Fuel return hose 29. Fuel and vapor separator bolt

4. Fuel pump bolt 17. Fuel pipe cover 30. Fuel filter fastener

5. Fuel filter 18. Clip
Be sure to position clip open end in forward direction as shown in figure.

31. To common rail

6. O-ring 19. Clip
Be sure to position clip open end in upward direction as shown in figure.

32. Fuel filter bracket

7. Fuel filter element 20. Fuel tank inlet valve 33. Harness clamp bracket

8. Fuel feed pipe 21. Fuel filler hose clamp
Be sure to position clamp screw in specified place as shown in figure.

34. Fuel filler neck protector

9. Fuel feed hose 22. Fuel tank filler hose Do not reuse.

10. Fuel No.1 pipe 23. Breather hose Tightening torque

11. Fuel filter joint 24. Fuel tank cap
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Precautions

WARNING:
Before attempting service of any type on fuel system, the
following should be always observed in order to reduce
the risk or fire and personal injury.
• Disconnect negative cable at battery.
• Do not smoke, and place no smoking signs near work

area.
• Be sure to have CO2 fire extinguisher handy.
• Be sure to perform work in a well-ventilated area and

away from any open flames (such as gas hot heater).
• Wear safety glasses.
• To relieve fuel vapor pressure in fuel tank, remove fuel

filler cap from fuel filler neck and then reinstall it.
• A small amount of fuel may be released after the fuel

line is disconnected. In order to reduce the chance of
personal injury, cover the fitting to be disconnected
with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.

• Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose cor-
rectly referring to the figure.

• Before disconnecting a fuel hose or pipe, wait 60 sec-
onds or more after engine stop to release pressure in
fuel system.

• Do not expose removed fuel system parts to dust.
Keep them always clean.

[A]: With short pipe, fit hose as far as it reaches pipe joint as shown.

[B]: With the following type pipe, fit hose as far as its peripheral projection as shown.

[C]: With bent pipe, fit hose as far as its bent part as shown or till depth “b”.

[D]: With straight pipe, fit hose till depth “b”.

[E]: With red marked pipe, fit hose end reaches red mark on pipe.

[F]: For fuel tank filler hose, insert it to spool or welding-bead.

1. Pipe

2. Hose

3. Clamp

4. Red mark

“a”: Clamp securely at a position 3 – 7 mm (0.12 – 0.27 in.) from hose end.

“b”: 20 – 30 mm (0.79 – 1.18 in.)

“c”: 0 – 5 mm (0 – 0.19 in.)

“d”: 5 – 12 mm (0.2 – 0.47 in)

“e”: 40 mm (1.57 in)



6C3-6 ENGINE FUEL (Z13DT ENGINE)
Water Draining of Fuel Filter
1) Disconnect negative cable at battery.

2) Place container under bleed screw (1), and drain fuel loos-
ening it.

3) Tighten bleed screw.
4) Connect negative cable at battery.

Air Bleeding of Fuel System
Air bleeding must be carried out when fuel system has been dis-
assembled or when vehicle ran out of fuel.
Turn ignition switch ON to operate fuel pump and after about 5
seconds turn it OFF. Repeat this 6 times and then check engine
starts.

Fuel Line Inspection

Visually inspect fuel lines for evidence of fuel leakage, hose crack
and deterioration, or damage.
Make sure all clamps are secure.
Replace parts as needed.

Fuel Pipe Removal and Installation

Removal
1) Disconnect negative cable at battery.

1

CAUTION:
Due to the fact that fuel feed line (1) is under high pres-
sure, use special care when servicing it.

WARNING:
A small amount of fuel may be released after disconnect-
ing fuel hose. In order to reduce the chance of personal
injury, cover hose and pipe to be disconnected with a
shop cloth.
Be sure to put that cloth in an approved container when
disconnection is completed.
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2) Remove steering gear case assembly. Refer to “Steering
Gear Case Removal and Installation” for RM413D or “Man-
ual Rack and Pinion Assembly (Steering Gear Case)” for
RB413D in Section 3B.

3) Remove pipe cover (2) from vehicle.
4) Disconnect fuel pipe joint and fuel hose from fuel pipe at the

front and rear of each fuel pipe.
For quick joint (3), disconnect it as follows:

a) Remove mud, dust and/or foreign material between pipe (4)
and joint by blowing compressed air.

b) Unlock joint lock by inserting special tool between pipe and
joint.

Special tool
(A): 09919-47020

c) Disconnect joint (3) from pipe (4).

5) Mark the location of clamps (1) on fuel pipes (2), so that the
clamps can be reinstalled to where they were.

6) Remove pipes (2) with clamp (1) from vehicle.
7) Remove clamp (1) from pipes (2).

Installation
1) Install clamps to marked location on pipes. If clamp is

deformed or its claw is bent or broken, replace it with new
one.

2) Install pipes with pipe clamps to vehicle.

1. Clamp

2

1
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3) Connect fuel hoses and pipes to each pipe.

4) Install pipe cover (1) to vehicle.
5) Install steering gear case referring to “Steering Gear Case

Removal and Installation” for RM413D or “Manual Rack and
Pinion Assembly (Steering Gear Case)” for RB413D in Sec-
tion 3B.

6) With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Filler Cap Inspection

Remove cap (1), and check gasket for even filler neck imprint,
and deterioration or any damage. If gasket (2) is in malcondition,
replace cap.

Fuel Tank Inlet Valve Removal and Installa-
tion

Removal
1) Remove fuel filler cap.

2) Insert hose of a hand operated pump into fuel filler hose (1)
and drain fuel in space “A” in the figure.

CAUTION:
When connecting joint, clean outside surfaces of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.

NOTE:
If cap requires replacement, only a cap with the same fea-
tures should be used. Failure to use correct cap can
result in critical malfunction of system.

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

CAUTION:
Do not force pump hose into fuel tank, or pump hose
may damage fuel tank inlet valve (2).
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3) Hoist vehicle, and remove clamp (2) and fuel filler hose (1)
from fuel tank.

4) Remove fuel tank inlet valve (1) using flat head rod (2) or the
like.

Installation

1) Install fuel tank inlet valve (1) to fuel tank.

2) Install fuel filler hose (1) to fuel tank and secure it with clamp
(2).
For proper installation, refer to “Fuel System Components” in
this section.

3) Lower vehicle and install fuel filler cap.

CAUTION:
Be careful not to damage fuel tank inlet valve (1) with flat
head rod (2) or the like.



6C3-10 ENGINE FUEL (Z13DT ENGINE)
Fuel Tank Inlet Valve Inspection

Check fuel tank inlet valve (1) for the following.
• Damage
• Smooth opening and closing

If any damage or malfunction is found, replace.

Fuel Tank Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Hoist vehicle.

3) Disconnect fuel filler hose (1) and breather hose (2) from
filler neck (3).

4) Due to absence of fuel tank drain plug, drain fuel tank by
pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

WARNING:
• Before starting the following procedure, be sure to

observe “Precautions” in this section.
• A small amount of fuel may be released after the fuel

hose is disconnected. In order to reduce the chance of
personal injury, cover the hose and pipe to be discon-
nected with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.

CAUTION:
Never disconnect fuel filler hose (1) from fuel tank inlet. If
half or more of fuel is remaining to fuel tank, fuel over
flows in this case and come out.

CAUTION:
• Do not force pump hose into fuel tank, or pump hose

may damage fuel tank inlet valve.
• Never drain or store fuel in an open container due to

possibility of fire or explosion.
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5) Disconnect fuel pipe joints from pipes.
For quick joint (1), disconnect it as follows:

a) Remove mud, dust and/or foreign material between pipe (2)
and joint by blowing compressed air.

b) Unlock joint (1) lock by inserting special tool between pipe
(2) and joint (1).

Special tool
(A): 09919-47020

c) Disconnect joint from pipe.

6) Support fuel tank (1) with jack (2) and remove its mounting
bolts.

7) Lower fuel tank a little as to disconnect wire harness at con-
nector (1), then remove fuel tank.

Installation

1) If parts have been removed from fuel tank, install them
before installing fuel tank to vehicle.

CAUTION:
• When connecting joint, clean outside surfaces of pipe

where joint is to be inserted, push joint into pipe till
joint lock clicks and check to ensure that pipes are
connected securely, or fuel leak may occur.

• Never let the fuel hoses touch the ABS sensor harness
(if equipped).
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2) Raise fuel tank (1) with jack and connect connector of fuel
pump and gauge and clamp wire harness.

3) Install fuel tank (1) to vehicle.

Tightening torque
Fuel tank bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

4) Connect fuel filler hose (1) and breather hose (2) to filler
neck (3) as shown in figure and clamp them securely.

Tightening torque
Fuel filler hose clamp bolt 
(a): 1.5 N·m (0.15 kg-m, 1.0 lb-ft)

5) Connect fuel return hose (1) and fuel feed hose (2) to each
pipe as shown in figure and clamp them securely.

6) Connect negative cable at battery.
With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Tank Inspection
After removing fuel tank, check hoses and pipes connected to
fuel tank for leaks, loose connections, deterioration or damage.
Also check fuel pump assembly gaskets for leaks, visually inspect
fuel tank for leaks and damage.
Replace any damaged or malconditioned parts.
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Fuel Tank Purging Procedure

The following procedure are used for purging fuel tank.
1) After removing fuel tank, remove all hoses, pipes and fuel

pump assembly from fuel tank.
2) Drain all remaining fuel from tank.
3) Place fuel tank to flushing area.
4) Fill tank with warm water or tap water, and agitate vigorously

and drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.

Fuel Pump Assembly Removal and Installa-
tion

Removal
1) Remove fuel tank from vehicle referring to “Fuel Tank

Removal and Installation” in this section.

2) Disconnect fuel breather hose (1), fuel return pipe (2), fuel
feed pipe (3) and fuel vapor hose (4) from fuel pump assem-
bly.
When disconnecting joints of fuel feed line from each pipe of
fuel pump, unlock joint by inserting special tool between pipe
and joint lock first.

Special tool
(A): 09919-47020

WARNING:
This purging procedure will not remove all fuel vapor.
Do not attempt any repair on tank using heat of flame as
an explosion resulting in personal injury could occur.

CAUTION:
Never remain water in fuel tank after washing, or fuel
tank inside will get corrosion.

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

CAUTION:
Do not disassemble fuel pump assembly. Disassembly
will spoil its original performance.
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3) Remove fuel pump assembly (1) from fuel tank (2).

Installation

1) Clean mating surfaces of fuel pump assembly (1) and fuel
tank.

2) Install new gasket (2) and plate (3) to fuel pump assembly
(1) then install fuel pump assembly to fuel tank.

Tightening torque
Fuel pump bolt (a): 10.5 N·m (1.05 kg-m, 7.5 lb-ft)

3) Connect fuel breather hose (1), fuel return pipe (2) and fuel
feed pipe (3) and fuel vapor hose (4) to fuel pump assembly.

4) Install fuel tank to vehicle referring to “Fuel Tank Removal
and Installation” in this section.

1

2

CAUTION:
When connecting joint, clean outside surface of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.
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Fuel Pump Inspection
• Check fuel pump assembly for damage.

• Check fuel suction filter (1) for evidence of dirt and contami-
nation. 
If present, replace or clean and check for presence of dirt in
fuel tank.

• For inspection of fuel level gauge, refer to “Fuel Level Sen-
sor (Gauge Unit) Inspection” in Section 8C.

Fuel Filter Element Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Place container under bleed screw (1), and drain fuel loos-
ening bleed screw.

3) Disconnect fuel filter joint (1) from fuel filter (2).
For quick joint (3), disconnect it as follows:

a) Remove mud, dust and/or foreign material from clearance
(5) between fuel filter joint (1) and quick joint by blowing
compressed air.

b) Unlock quick joint lock by inserting special tool between
fuel filter joint and quick joint.

Special tool
(A): 09919-47020

c) Disconnect fuel filter joint (1) from fuel filter.
4) Disconnect couplers (4) from fuel filter.

1
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5) Turning fuel filter fastener (1) counterclockwise, remove fuel
filter fastener (1) from fuel filter case (4) using special tool
and vise (5).

Special tool
(A): 09919-48610

6) Remove fuel filter cap (2) and fuel filter element (3).

Installation
Reverse removal procedure for installation noting the following.

• Be sure to replace fuel filter element and O-ring as new one.
• Clean fuel filter case as follows.
a) Place container under bleed screw, and drain fuel loosing

bleed screw.
b) Tighten bleed screw.
c) Remove fuel filter case.
d) Pour diesel substitute (kerdane, diltine or paraffin) into fuel

filter case.
e) Clean fuel filter case with brush.
f) Dry and wipe out fuel filter case.

• Tighten fuel filter fastener (1) to specified torque using spe-
cial tool and vise (2).

Special tool
(A): 09919-48610

Tightening torque
Fuel filter fastener
(a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

• Bleed air in system referring to “Air Bleeding of Fuel System”
in this section.

• Start engine and check that there are no fuel leakage.
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Fuel Filter Assembly Removal and Installa-
tion
Removal

1) Disconnect fuel pipes in the same manner as step 1) through
4) of “Removal” under “Fuel Filter Element Removal and
Installation” in this section.

2) Remove fuel filter assembly.

Installation
Reverse removal procedure for installation noting the following.

• Bleed air in system referring to “Air Bleeding of Fuel System”
in this section.

• Start engine and check that there are no fuel leakage.

Special Tool

Tightening Torque Specification

09919-47020 09919-48610 (EN-46784)
Quick joint remover Fuel filter locking tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Fuel pump bolt 10.5 1.05 7.5
Fuel tank bolt 23 2.3 17.0
Fuel filler hose clamp bolt 1.5 0.15 1.1
Separator screw 1.8 0.18 1.3
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Fuel filter fastener 30 3.0 21.5

Fastening part
Tightening torque

N•m kg-m lb-ft
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ENGINE AND EMISSION CONTROL SYSTEM 
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
System Diagram

1. Air Cleaner 10. Glow plug 19. Fuel filter

2. MAF and IAT sensor 11. ECT sensor 20. Fuel pump

3. Turbocharger 12. CKP sensor (Engine speed sensor) 21. Fuel tank

4. Intercooler 13. Fuel injector 22. Fuel feed line

5. PPS (Pedal position sensor) 14. Fuel heater and temperature sensor 23. Fuel return line

6. Brake switch 15. Fuel pressure sensor 24. Waste gate actuator

7. Clutch switch 16. EGR valve 25. Catalytic converter

8. Boost pressure sensor 17. Injection pump 26. To ECM

9. CMP sensor 18. Fuel pressure regulator 27. Common rail (High pressure fuel injection rail)
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Electronic Control System
System location diagram

NOTE:
For RB413D, check for installation position of each relay referring to “Wiring Diagram Manual”
described in “Foreword” of this manual.
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INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. Boost pressure sensor a: Fuel injector A: ECM
2. Fuel pressure sensor b: Fuel pressure regulator B-1: Combination meter for RM413D
3. CMP sensor c: Malfunction indicator lamp B-2: Combination meter for RB413D
4. CKP sensor d: Service vehicle soon lamp C: Data link connector
5. ECT sensor e: Glow indicator lamp D: Glow controller
6. Pedal position sensor f: Oil level indicator lamp E: Main fuse box
7. Oil level switch g: A/C relay (if equipped) for RM413D F: Circuit fuse box
8. ABS control module h: A/C compressor relay (if equipped)
9. Immobilizer control module i: Fuel pump relay

10. A/C control module j: Fuel pump
11. MAF and IAT sensor k: Radiator fan relay 1
12. Fuel heater and temperature sensor l: Radiator fan relay 2
13. Brake switch m: Radiator fan relay 3
14. Clutch switch n: Main relay

o: EGR valve
p: Fuel heating relay
q: Glow plug
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System wiring diagram for RM413D
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6E3-6 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
ECM Connector (Terminal Arrangement Viewed from Harness Side)

1. Boost pressure sensor 17. Data link connector 33. Radiator cooling fan motor

2. Fuel pressure sensor 18. ECM 34. Main relay

3. CMP sensor 19. MAF and IAT sensor 35. EGR valve

4. Fuel injector No.1 20. Malfunction indicator lamp 36. Brake lamp

5. Fuel injector No.2 21. Service vehicle soon lamp 37. Brake switch

6. Fuel injector No.3 22. Glow indicator lamp 38. Fuel heating relay

7. Fuel injector No.4 23. Oil level indicator lamp 39. Fuel heater and temperature sensor

8. CKP sensor 24. A/C relay (if equipped) 40. Glow controller

9. Fuel pressure regulator 25. To A/C switch (if equipped) 41. Glow plug

10. ECT sensor 26. Compressor relay (if equipped) 42. Battery

11. Pedal position sensor 27. A/C compressor (if equipped) 43. Ignition switch

12. A/C pressure sensor (if equipped) 28. Fuel pump relay 44. Engine ground

13. Oil level switch 29. Fuel pump 45. Vehicle body ground

14. ABS control module 30. Radiator fan relay 1 46. Clutch switch

15. Combination meter 31. Radiator fan relay 2

16. Immobilizer control module 32. Radiator fan relay 3

789101112 123456131415

222324252627 161718192021282930

373839404142 313233343536434445

525354555657 464748495051585960

51525354555657585960616263646566676869707172

73747576777879808182838485868788899091929394

29303132333435363738394041424344454647484950

78910111213141516171819202122232425262728 12

34

56

E27 C66



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-7
TERMINAL CIRCUIT TERMINAL CIRCUIT TERMINAL CIRCUIT

C66

1 Fuel injector No.4 output (low side)

C66

52 –

E27

45 –

2 – 53 – 46 –

3 – 54 ECT sensor signal 47 –

4 Output of 12 V power source for fuel pres-
sure regulator

55 – 48 –

56 CMP sensor signal 49 –

5 Main power supply 57 – 50 Power source for ECM

6 Ground for fuel pressure sensor 58 – 51 Oil level indicator lamp

7 – 59 CKP sensor signal (–) 52 Glow indicator lamp

8 Output of 5 V power source for fuel pres-
sure sensor

60 – 53 –

E27

1 Ground for ECM 54 –

9 – 2 Ground for ECM 55 –

10 Intake air temperature sensor signal 3 Ground for ECM 56 –

11 – 4 Main power supply 57 –

12 – 5 Main power supply 58 –

13 – 6 Main power supply 59 –

14 MAF sensor signal 7 Radiator fan relay 2 output 60 –

15 EGR valve output 8 Radiator fan relay 1 output 61 Fuel temperature sensor signal

16 Fuel injector No.1 output (low side) 9 – 62 –

17 Fuel injector No.2 output (low side) 10 Ground for A/C pressure sensor 63 –

18 – 11 – 64 –

19 – 12 – 65 Pedal position sensor (PPS1) signal

20 – 13 Ground for fuel temperature sensor 66 –

21 Ground for CMP sensor 14 – 67 –

22 –
15 Output of 5 V power source for pedal posi-

tion sensor (PPS2)
68 Brake switch signal

23 Output of 5 V power source for boost pres-
sure sensor

69 –

16 – 70 Glow controller input signal

24 Ground for boost pressure sensor 17 – 71 –

25 Output of 5 V power source for CMP sensor 18 – 72 –

26 – 19 – 73 –

27 Ground for MAF and IAT sensor 20 – 74 Glow controller output signal

28 – 21 – 75 Fuel pump relay output

29 Ground for ECT sensor 22 Clutch switch signal 76 Fuel heating relay output

30 – 23 Ignition switch signal 77 Service vehicle soon lamp

31 Fuel injector No.3 output (low side) 24 – 78 Malfunction indicator lamp

32 – 25 – 79 Compressor relay output

33 – 26 Oil level switch signal 80 Main power supply relay output

34 Fuel pressure regulator signal 27 – 81 Brake switch signal for brake lamp

35 – 28 A/C relay signal 82 –

36 –
29 Engine revolution signal for combination 

meter 83 Output of 5 V power source for pedal posi-
tion sensor (PPS1)37 –

38 Fuel pressure sensor signal 30 – 84 –

39 – 31 – 85 –

40 Output of 5 V power source for MAF and 
IAT sensor

32 Ground for pedal position sensor (PPS2) 86 –

33 – 87 A/C pressure sensor signal

41 Boost pressure sensor signal 34 –
88 Serial communication line of data link con-

nector 12 V42 – 35 Ground for pedal position sensor (PPS1)

43 CKP sensor signal (+) 36 –
89 ABS control module signal (vehicle speed 

sensor signal)44 –
37 Output of 5 V power source for A/C pressure 

sensor
45 Engine coolant temperature signal for com-

bination meter
90 –

38 – 91 –

46 Fuel injector No.4 output (high side) 39 – 92 –

47 Fuel injector No.1 output (high side) 40 – 93 –

48 Fuel injector No.3 output (high side) 41 Pedal position sensor (PPS2) signal 94 –

49 Fuel injector No.2 output (high side) 42 –

50 – 43 –

51 – 44 –



6E3-8 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
System wiring diagram for RB413D

+BB

G88-28

G88-79

G88-75

G88-7 BLU

GRN

WHT/BLU

YEL

WHT/RED

WHT

YEL/BLK BLU

BRN

BRN

BRN
BRN

LT GRN

GRN/ORN

ORN

GRN

PPL/WHT

GRY/RED

GRN/YEL

PNK

GRN

GRN/BLK

GRN/WHT

BLK/WHT

BLK/YEL

PNK

BLU/BLK
BLK/RED

BLK/RED

G88-23

G88-76

G88-61

G88-13

G88-70
G88-74

G88-1
G88-2
G88-3

G88-68
G88-50

G88-81

D26-43

D26-38

D26-8

D26-6

D26-59

D26-4

D26-34

G88-89

G88-26

G88-8

G88-80
G88-4

G88-6

G88-5
D26-5

D26-15

D26-56

D26-25

D26-21

D26-41

D26-23 D26-40

D26-14

D26-27

D26-10

G88-22

G88-78

G88-77

G88-52

G88-51

D26-24

D26-47

D26-16

D26-48

D26-31

D26-49

D26-17

D26-46

D26-1

D26-54

D26-29

G88-65

G88-35

G88-83

G88-41

G88-32

G88-15

G88-87

G88-10

G88-37

D26-45

G88-29

G88-88

BRN/YEL

WHT/GRN

PPL

BRN/WHT

LT GRN/RED

GRN/RED

PNK/BLK

RED/YEL

BRN/YEL

WHT/RED

RED/WHT

        RED

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
19

46
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25

26

27 28
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30
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32

33

L+
L-

H+
H-

34

35

36
37

38

39

40

41

42

43

: 44

: 45

: 5V

: 12V



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-9
ECM Connector (Terminal Arrangement Viewed from Harness Side)

1. Boost pressure sensor 17. Data link connector 33. Radiator cooling fan motor

2. Fuel pressure sensor 18. ECM 34. Main relay

3. CMP sensor 19. MAF and IAT sensor 35. EGR valve

4. Fuel injector No.1 20. Malfunction indicator lamp 36. Brake lamp

5. Fuel injector No.2 21. Service vehicle soon lamp 37. Brake switch

6. Fuel injector No.3 22. Glow indicator lamp 38. Fuel heating relay

7. Fuel injector No.4 23. Oil level indicator lamp 39. Fuel heater and temperature sensor

8. CKP sensor 24. A/C switch (if equipped) 40. Glow controller

9. Fuel pressure regulator 25. EPS control module 41. Glow plug

10. ECT sensor 26. Compressor relay (if equipped) 42. Battery

11. Pedal position sensor 27. A/C compressor (if equipped) 43. Ignition switch

12. A/C pressure sensor (if equipped) 28. Fuel pump relay 44. Engine ground

13. Oil level switch 29. Fuel pump 45. Vehicle body ground

14. ABS control module 30. Radiator fan relay 1 46. Clutch switch

15. Combination meter 31. Radiator fan relay 2

16. Immobilizer control module 32. Radiator fan relay 3

789101112 123456131415

222324252627 161718192021282930

373839404142 313233343536434445

525354555657 464748495051585960

51525354555657585960616263646566676869707172

73747576777879808182838485868788899091929394

29303132333435363738394041424344454647484950

78910111213141516171819202122232425262728 12

34

56

G88 D26



6E3-10 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
TERMINAL CIRCUIT TERMINAL CIRCUIT TERMINAL CIRCUIT

D26

1 Fuel injector No.4 output (low side)

D26

52 –

G88

45 –

2 – 53 – 46 –

3 – 54 ECT sensor signal 47 –

4 Output of 12 V power source for fuel pres-
sure regulator

55 – 48 –

56 CMP sensor signal 49 –

5 Main power supply 57 – 50 Power source for ECM

6 Ground for fuel pressure sensor 58 – 51 Oil level indicator lamp

7 – 59 CKP sensor signal (–) 52 Glow indicator lamp

8 Output of 5 V power source for fuel pres-
sure sensor

60 – 53 –

G88

1 Ground for ECM 54 –

9 – 2 Ground for ECM 55 –

10 Intake air temperature sensor signal 3 Ground for ECM 56 –

11 – 4 Main power supply 57 –

12 – 5 Main power supply 58 –

13 – 6 Main power supply 59 –

14 MAF sensor signal 7 Radiator fan relay 1 output 60 –

15 EGR valve output 8 Radiator fan relay 2 output 61 Fuel temperature sensor signal

16 Fuel injector No.1 output (low side) 9 – 62 –

17 Fuel injector No.2 output (low side) 10 Ground for A/C pressure sensor 63 –

18 – 11 – 64 –

19 – 12 – 65 Pedal position sensor (PPS1) signal

20 – 13 Ground for fuel temperature sensor 66 –

21 Ground for CMP sensor 14 – 67 –

22 –
15 Output of 5 V power source for pedal posi-

tion sensor (PPS2)
68 Brake switch signal

23 Output of 5 V power source for boost pres-
sure sensor

69 –

16 – 70 Glow controller input signal

24 Ground for boost pressure sensor 17 – 71 –

25 Output of 5 V power source for CMP sensor 18 – 72 –

26 – 19 – 73 –

27 Ground for MAF and IAT sensor 20 – 74 Glow controller output signal

28 – 21 – 75 Fuel pump relay output

29 Ground for ECT sensor 22 Clutch switch signal 76 Fuel heating relay output

30 – 23 Ignition switch signal 77 Service vehicle soon lamp

31 Fuel injector No.3 output (low side) 24 – 78 Malfunction indicator lamp

32 – 25 – 79 Compressor relay output

33 – 26 Oil level switch signal 80 Main power supply relay output

34 Fuel pressure regulator signal 27 – 81 Brake switch signal for brake lamp

35 – 28 A/C relay signal 82 –

36 –
29 Engine revolution signal for combination 

meter 83 Output of 5 V power source for pedal posi-
tion sensor (PPS1)37 –

38 Fuel pressure sensor signal 30 – 84 –

39 – 31 – 85 –

40 Output of 5 V power source for MAF and 
IAT sensor

32 Ground for pedal position sensor (PPS2) 86 –

33 – 87 A/C pressure sensor signal

41 Boost pressure sensor signal 34 –
88 Serial communication line of data link con-

nector 12 V42 – 35 Ground for pedal position sensor (PPS1)

43 CKP sensor signal (+) 36 –
89 ABS control module signal (vehicle speed 

sensor signal)44 –
37 Output of 5 V power source for A/C pressure 

sensor
45 Engine coolant temperature signal for com-

bination meter
90 –

38 – 91 –

46 Fuel injector No.4 output (high side) 39 – 92 –

47 Fuel injector No.1 output (high side) 40 – 93 –

48 Fuel injector No.3 output (high side) 41 Pedal position sensor (PPS2) signal 94 –

49 Fuel injector No.2 output (high side) 42 –

50 – 43 –

51 – 44 –



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-11
Air Intake System

1. Air cleaner 5. Intercooler inlet hose 9. Intake manifold

2. MAF and IAT sensor 6. Intercooler 10. Exhaust manifold

3. Air cleaner outlet hose 7. Boost pressure sensor 11. Oil separator

4. Turbocharger 8. Intercooler outlet hose

7

9

6

1
23

4

10

11

5

8



6E3-12 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Fuel Delivery System

1. Fuel tank 5. Injection pump [A]: Fuel feed line

2. Fuel pump 6. Common rail (High pressure fuel injection rail) [B]: Fuel return line

3. Fuel filter 7. Fuel injector

4. Fuel heater and temperature sensor



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-13
On-Vehicle Service
Idle Speed Inspection

1) Shift transmission into Neutral.
2) Start engine and warm it up to normal operating tempera-

ture.
3) Turn all electrical loads off.
4) Using SUZUKI scan tool, verify that idle speed is within

specification.

Engine speed: 720 – 880 rpm

5) If not, refer to “B-11, Complaint: Engine Idling” in Section 6-
3.

Air Intake System
Vacuum pump removal and installation
Removal

1) Disconnect negative cable from battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove fuel feed pipe mounting bolts (1).

4) Disconnect brake booster hose (1) from vacuum pump.
5) Remove vacuum pump (2) from camshaft housing.

1

1

2

1



6E3-14 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Installation
1) Install new gasket to vacuum pump.

2) Install vacuum pump (2) to camshaft housing.
Fit the dogs of vacuum pump coupling into the slot of cam-
shaft.

3) Tighten vacuum pump bolts (1) as follows.
a) Tighten vacuum pump bolts to 5 N·m (0.5 kg-m, 4.0 lb-ft).
b) Tighten vacuum pump bolts to 20 N·m (2.0 kg-m, 14.5 lb-ft).

Tightening torque
Vacuum pump bolt (a): 5 N·m (0.5 kg-m, 4.0 lb-ft) and then 
20 N·m (2.0 kg-m, 14.5 lb-ft)

4) Connect brake booster hose (3) to vacuum pump.

5) Tighten fuel feed pipe mounting bolts (1).

6) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in Section 6A3.

7) Connect negative cable to battery.

2

3

1, (a)

1

1



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-15
Fuel Delivery System

Precautions
• Before disconnecting a fuel hose or pipe, wait 60 seconds or more after ignition switch turned OFF to

release pressure in fuel system.
• Before removing fuel system components, thoroughly clean connections.
• Do not expose removed fuel system parts (high pressure fuel pump, fuel injector, fuel filter, etc.) to dust.

Keep them always clean.
• The fuel system must be checked for leaks after service work, refer to “Fuel leakage check” in this section.

WARNING:
• Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep

sparks and flames away from fuel. Fuel line spills and leaks are dangerous. Fuel can ignite and
cause serious injuries or death and damage.

• Fuel can also irritate skin and eyes. To prevent this, always complete the following “Precautions”.



6E3-16 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Fuel delivery system components

1. Fuel injector 7. Fuel pressure regulator bolt 13. Fuel return hose 19. High pressure supply pipe union 
nut (common rail side)

2. Sealing ring 8. Common rail 14. Common rail bracket 20. High pressure supply pipe union 
nut (injection pump side)

3. Washer 9. High pressure supply pipe 15. Fuel pressure sensor 21. Fuel injector bracket

4. Nut 10. Injection pump 16. Fuel pressure regulator : Tightening torque

5. Return hose 11. Common rail bolt 17. High pressure pipe union nut (common rail side) : Do not reuse.

6. High pressure pipe 12. To fuel feed pipe 18. High pressure pipe union nut (fuel injector side)

25 N·m (2.5 kg-m)11

28 N·m (2.8 kg-m)19

24 N·m (2.4 kg-m)2035 N·m (3.5 kg-m)15

28 N·m (2.8 kg-m)17

24 N·m (2.4 kg-m)18

5 N·m (0.5 kg-m)7

20 N·m (2.0 kg-m)4

1

1

1

1

2

3

21

14

8

16

3

10

12

13

6

9

5



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-17
Fuel leakage check
1) Turn ignition switch to ON position.
2) Check for the fuel leakage in each part, which was serviced.
3) Start the engine, and then check for the fuel leakage in each

part, which was serviced.
4) Run engine at 4000 r/min. for about 30 seconds and then

stop engine.
5) Check for the fuel leakage in each part, which was serviced.

Fuel pump on-vehicle inspection
1) Check that fuel pump operating sound is heard from fuel

pump for about 20 seconds and then stop when turning igni-
tion switch to ON position.
If above check result is not satisfactory, confirm that check
result of each step is in good condition referring to “C-06,
Fuel Pump Relay Circuit” in Section 6-3.

2) Check that fuel pressure is felt at fuel feed hose (1) for about
20 seconds after ignition switch ON.
If fuel pressure is not felt, check fuel leakage from fuel line
and clogged fuel line.

Fuel pump removal and installation
Refer to “Fuel Pump Assembly Removal and Installation” in Sec-
tion 6C3.

Fuel pump inspection
Refer to “Fuel Pump Inspection” in Section 6C3.

1



6E3-18 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Fuel injector on-vehicle inspection

1) Using sound scope or such, check operating sound of injec-
tor when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, confirm that check
result of each step is in good condition referring to “C-24,
Cylinder 1 Injector Circuit”, “C-25, Cylinder 2 Injector Circuit”,
“C-26, Cylinder 3 Injector Circuit” or “C-27, Cylinder 4 Injec-
tor Circuit” in Section 6-3.

2) Disconnect coupler from injector, connect ohmmeter
between terminals of injector and check resistance.
If resistance is out of specification, replace.

Resistance of injector
about 0.5 Ω

3) Connect coupler to injector securely.

Fuel injector removal and installation

NOTE:
The calibration code (1) is the code that is given to each
fuel injector, and it represents the performance charac-
teristics of the fuel injector. It is registered in ECM, and
ECM controls fuel injection according to the performance
characteristics of the fuel injector. Therefore, after
removing fuel injectors, be sure to install them as they
were. In case that the fuel injectors were replaced with
new ones, be sure to register each calibration code in
ECM referring to “ECM registration” in this section. For
your reference, it is possible to know what calibration
codes are currently registered in ECM.

1



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-19
Removal
1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove clips (1), and then disconnect return hose (2) from
fuel injectors.

4) Disconnect fuel injector connectors (3).

5) Remove high pressure pipes (1).
When loosening union nut of high pressure pipe, holding
union nut (7) of fuel injector (4) with wrench.

6) Remove fuel injector bracket nut (3).
7) Remove fuel injectors with its bracket (5) from camshaft

housing.
8) Remove sealing rings (6) from camshaft housing.

2. Common rail



6E3-20 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Installation

1) Install new sealing rings (2) to fuel injectors (1).
2) Set fuel injector bracket (3) to fuel injectors.
3) Install fuel injectors to camshaft housing and tighten fuel

injector bracket nut (4) temporarily by hand.
4) Install new high pressure pipes (6) and tighten each union

nut temporarily by hand.
5) Tighten fuel injector bracket nut to specified torque.

Tightening torque
Fuel injector bracket nut
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

6) Tighten high pressure pipe union nuts to specified torque.
When tightening union nut of high pressure pipe, holding
union nut (7) of fuel injector with wrench.

Tightening torque
High pressure pipe union nut (fuel injector side) 
(b): 24 N·m (2.4 kg-m, 17.5 lb-ft)
High pressure pipe union nut (common rail side)
(c): 28 N·m (2.8 kg-m, 20.5 lb-ft)

7) Connect return hose (1) to fuel injectors and then install clips
(2) to fuel injectors.

8) Connect fuel injector connectors (3).
9) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
10) Connect negative (–) cable at battery.

In case that the fuel injector(s) was replaced, perform “ECM
registration” in this section to register the fuel injector calibra-
tion code into ECM.

11) Check fuel leakage referring to “Fuel leakage check” in this
section.

5. Common rail



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-21
Common rail (High pressure fuel injection rail) 
removal and installation
Removal

1) Disconnect negative cable from battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove high pressure supply pipe (1) from injection pump
and common rail.
When loosening union nut of high pressure supply pipe,
holding union nut (2) of injection pump with wrench.

4) Remove high pressure pipes from fuel injectors and com-
mon rail referring to Step 5) of “Removal” under “Fuel injec-
tor removal and installation” in this section.

5) Disconnect fuel return hoses (1) from common rail.
6) Disconnect connectors from fuel pressure regulator (2) and

fuel pressure sensor (3).
7) Remove common rail (4) from its bracket (5).



6E3-22 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Installation 

1) Install common rail (1) to its bracket (2) and tighten common
rail bolts (3) temporarily by hand.

2) Install new high pressure pipes for injectors and new high
pressure supply pipe (4). Tighten each union nut temporarily
by hand.

3) Tighten common rail bolts to specified torque.

Tightening torque
Common rail bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

4) Tighten high pressure supply pipe union nuts to specified
torque.
When tightening union nut of high pressure supply pipe,
holding union nut (5) of injection pump with wrench.

Tightening torque
High pressure supply pipe union nut (injection pump side) 
(b): 24 N·m (2.4 kg-m, 17.5 lb-ft)
High pressure supply pipe union nut (common rail side) 
(c): 28 N·m (2.8 kg-m, 20.5 lb-ft)

5) Tighten high pressure pipe union nuts to specified torque
referring to Step 6) of “Installation” under “Fuel injector
removal and installation” in this section.

6) Connect connectors to fuel pressure regulator (6) and fuel
pressure sensor (7).

7) Connect fuel return hoses (8) to common rail.

8) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in Section 6A3.

9) Connect negative cable to battery.
10) Check fuel leakage referring to “Fuel leakage check” in this

section.



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-23
Injection pump removal and installation
Removal

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Remove vacuum pump referring to “Vacuum pump removal

and installation” in this section.
4) Remove high pressure supply pipe referring to Step 3) of

“Removal” under “Common rail (High pressure fuel injection
rail) removal and installation” in this section.

5) Disconnect fuel feed hose (1) and fuel return hose (2) from
injection pump.

6) Remove injection pump (1) from camshaft housing by
removing 3 bolts (2).

Installation
1) Clean mating surfaces of injection pump and camshaft hous-

ing.



6E3-24 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
2) Install new gasket (1) to injection pump.
3) Install injection pump (2) to camshaft housing.

Fit dogs (3) of injection pump coupling into the groove (4) of
camshaft.

4) Tighten injection pump bolts to specified torque.

Tightening torque
Injection pump bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

5) Connect fuel feed hose (1) and fuel return hose (2) to injec-
tion pump.

6) Install new high pressure supply pipe referring to Step 2) and
4) of “Installation” under “Common rail (High pressure fuel
injection rail) removal and installation” in this section.

7) Install vacuum pump referring to “Vacuum pump removal
and installation” in this section.

8) Remove air cleaner assembly referring to “Air Cleaner
Assembly Removal and Installation” in Section 6A3.

9) Connect negative cable to battery.
10) Check fuel leakage referring to “Fuel leakage check” in this

section.



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-25
Electronic Control System
Engine control module (ECM) removal and installa-
tion

Removal
1) Disconnect negative cable at battery.
2) Disconnect connector from fuel filter assembly and then

detach fuel filter assembly from ECM bracket.
3) Remove fuel pipe mounting bolts and A/C refrigerant pipe

mounting bolt.

CAUTION:
As ECM consists of precision parts, be careful not to
expose it to excessive shock.

[A]: Disconnecting procedure for ECM connector 2. ECM bracket 4. Fuel pipe

1. ECM 3. A/C refrigerant pipe 5. Fuel filter assembly

b)

a)

[A]

2
5

4

3

1



6E3-26 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
4) Disconnect connectors from ECM as follows.
a) Pull out lock slider to release locking of lock lever
b) Pull up the lock lever

5) Remove ECM with its bracket from vehicle body.
6) Remove ECM from ECM bracket.

Installation

Reverse removal procedure for installation.

b)

a)

NOTE:
If ECM is replaced, register vehicle specification (fuel
injector calibration code, vehicle variant, password for
immobilizer system and secret key code for immobilizer
system) into ECM referring to “ECM registration” in this
section and “Procedure after ECM replacement” in Sec-
tion 8G3.



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-27
ECM registration
Procedure after ECM replacement
1) Connect SUZUKI scan tool to DLC.
2) Register the following information for ECM referring to “SUZUKI Scan Tool Operator’s Manual”.
• Fuel injector calibration code
• Vehicle variant (vehicle configuration (equipment such as ABS and A/C))

3) Using SUZUKI scan tool, register secret key code (SKC) and password for immobilizer system referring to
“SUZUKI Scan Tool Operator’s Manual”.

4) Check for registration data referring to “Registration data check” in this section.

Procedure after fuel injector replacement
1) Connect SUZUKI scan tool to DLC.
2) Register the calibration code of the fuel injector, which is newly installed, for ECM referring to “SUZUKI Scan

Tool Operator’s Manual”.
3) Check for registration data referring to “Registration data check” in this section.
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Registration data check
1) Connect SUZUKI scan tool to data link connector (DLC)

located on underside of instrument panel at driver’s seat
side.

Special tool
SUZUKI scan tool

2) Turn ignition switch to ON position.
3) Select “Data List” of “ECM registration” under “MISC Test”

command in SELECT MODE menu of SUZUKI scan tool.
4) Confirm whether fuel injector calibration code and vehicle

variant (vehicle configuration (equipment such as ABS and
A/C)) installed on correspond to specification displayed on
SUZUKI scan tool.
Register fuel injector calibration code and vehicle variant
(vehicle configuration (equipment such as ABS and A/C))
into ECM referring to “ECM registration” in this section when
it does not correspond.

5) Push “EXIT” button of SUZUKI scan tool.



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-29
Mass air flow (MAF) and intake air temperature (IAT) 
sensor removal and installation

Removal

1) Disconnect negative cable at battery and coupler from MAF
and IAT sensor (1).

2) Disconnect air cleaner outlet hose (2) from MAF and IAT
sensor.

3) Remove MAF and IAT sensor from air cleaner case (3).

Installation

1) Check MAF and IAT sensor O-ring (1) for deterioration and
damage.
If malfunction is found, replace O-ring.

2) Install MAF and IAT sensor (2) to air cleaner case (4).
3) Connect air cleaner outlet hose (3).

Tighten hose clamp to specified torque referring to “Air
Cleaner Assembly Removal and Installation” in Section 6A3.

4) Connect MAF sensor coupler securely.
5) Connect battery negative cable to battery.

CAUTION:
• Do not cleansing MAF and IAT sensor.
• If MAF and IAT sensor has been dropped it should be

replaced.
• Don’t disassemble MAF and IAT sensor.
• Do not expose MAF and IAT sensor to any shock.
• Do not blow compressed air by using air gun or the

like.
• Do not put finger or any other object into MAF and IAT

sensor. Malfunction may occur.

3

1

2

4

2

1

3
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Glow plug removal and installation
Removal

1) Disconnect negative (–) cable at battery.

2) Pull off glow plug wires (1).
3) Remove glow plugs (2) from cylinder head.

Installation
For installation, reverse removal procedure noting the following.

• Tightening glow plug (1) to specified torque.

Tightening torque
Glow plug (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

• Connect glow plug wires (2) securely.

CAUTION:
• Do not damage heating section of the glow plug.
• Do not use glow plug that has been dropped.
• When removing glow plug, first loosen it by using a

tool so that one or more screw threads remain
engaged, then loosen and remove by hand.

1

2

2

1, (a)
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Pedal position sensor removal and installation

Removal
1) Disconnect negative cable at battery.
2) Disconnect connector from pedal position sensor by pull off

the lock lever.
3) Remove accelerator pedal assembly from vehicle body.

Installation
Reverse removal procedure for installation noting the followings.

• Connect pedal position sensor connector securely.

• Tighten accelerator pedal assembly mounting nuts to speci-
fied torque.

Tightening torque
Accelerator pedal mounting nut
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

1. Accelerator pedal assembly 3. Pedal position sensor connector : Tightening torque

2. Accelerator pedal bracket 4. Pedal position sensor connector lock lever

9 N·m (0.9 kg-m)

2

3

4

1

(a)
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Fuel heater and temperature sensor removal and 
installation
Removal 

1) Disconnect negative cable at battery.
2) Remove fuel heater and temperature sensor (fuel filter cap)

referring to “Fuel Filter Element Removal and Installation” in
Section 6C3.

Installation
Reverse removal procedure for installation.

Fuel temperature sensor inspection
1) Remove fuel temperature sensor referring to “Fuel heater

and temperature sensor removal and installation” in this sec-
tion.

2) Check for resistance between fuel temperature sensor termi-
nals.
If not as specified, replace fuel heater and temperature sen-
sor.

Fuel temperature sensor resistance

Fuel pressure sensor removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Disconnect fuel pressure sensor connector.

4) Remove fuel pressure sensor (1) from common rail (2).

Water temperature °C (°F) Resistance (kΩ)
0 (32) 5.97

20 (68) 2.50
40 (104) 1.15
60 (140) 0.58
80 (176) 0.31
100 (212) 0.18

1

2
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Installation

1) Install fuel pressure sensor (1) to common rail (2).
Tighten fuel pressure sensor to specified torque.

Tightening torque
Fuel pressure sensor
(a): 35 N·m (3.5 kg-m, 25.5 lb-ft)

2) Connect fuel pressure sensor connector.
3) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
4) Connect negative cable to battery.
5) Check fuel leakage referring to “Fuel leakage check” in this

section.

Fuel pressure regulator removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Remove vacuum pump referring to “Vacuum pump removal

and installation” in this section.
3) Disconnect fuel pressure regulator connector.

4) Pull out fuel pressure regulator (1) from common rail (2) with
turning it counterclockwise by hand.

Installation

1) Apply fuel to seal rings (1) of fuel pressure regulator.
2) Using new gasket (2), push fuel pressure regulator (3) to

common rail (4) with turning it counterclockwise by hand.
3) Tighten fuel pressure regulator bolts (5) to specified torque.

Tightening torque
Fuel pressure regulator bolt 
(a): 5 N·m (0.5 kg-m, 4.0 lb-ft)

1, (a)

2

2

1

5, (a)

3

1

4

2
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4) Install vacuum pump referring to “Vacuum pump removal
and installation” in this section.

5) Connect negative cable to battery.
6) Check fuel leakage referring to “Fuel leakage check” in this

section.

Fuel pressure regulator inspection

Check resistance between terminals of fuel pressure regulator.
If resistance is out of specification, replace fuel pressure regulator
referring to “Fuel pressure regulator removal and installation” in
this section.

Fuel pressure regulator resistance
2.07 – 2.53 Ω at 20°C, 68°F

Engine coolant temperature sensor (ECT sensor) 
removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Drain cooling system.

3) Detach heater outlet pipe (1).
4) Disconnect ECT sensor connector.
5) Remove ECT sensor (2) from thermostat housing (3).

1

2

3
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Installation
1) Apply thread lock compound to thread part of ECT sensor.

“A”: Thread locking compound (red)

2) Install ECT sensor (1) to thermostat housing (2).
Tighten ECT sensor to specified torque.

Tightening torque
ECT sensor
(a): 34 N·m (3.4 kg-m, 24.5 lb-ft)

3) Connect ECT sensor connector.
4) Install heater outlet pipe (3).

5) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

6) Connect negative cable to battery.
7) Check cooling system leakage referring to “Cooling System

Inspection and Service” in Section 6B3.

Engine coolant temperature sensor (ECT sensor) 
inspection

1) Remove ECT sensor referring to “Engine coolant tempera-
ture sensor (ECT sensor) removal and installation” in this
section.

2) Immerse temperature sensing part of ECT sensor in water
and measure resistance between sensor terminals while
heating water gradually.
If measured resistance doesn’t shown such characteristic as
shown, replace ECT sensor.

ECT sensor resistance

3

1, (a)

2

Water temperature °C (°F) Resistance (kΩ)
0 (32) 5.97

20 (68) 2.50
40 (104) 1.15
60 (140) 0.58
80 (176) 0.31

100 (212) 0.18

1. Resistance

2. Temperature
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Camshaft position sensor (CMP sensor) removal and 
installation
Removal

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Disconnect CMP sensor connector.

4) Remove CMP sensor (1) from camshaft housing (2).

Installation

1) Install CMP sensor (1) to camshaft housing (2).
Tighten CMP sensor bolt to specified torque.

Tightening torque
CMP sensor bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

2) Connect CMP sensor connector.
3) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
4) Connect negative cable to battery.

2

1

2

1

(a)
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Crankshaft position (CKP) sensor (engine speed sen-
sor) removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Hoist vehicle.
3) Disconnect CKP sensor connector.

4) Remove CKP sensor (1) from cylinder block.

Installation
Reverse removal procedure for installation noting the following.

• Clean CKP sensor and sensor rotor teeth before installation.

Crankshaft position (CKP) sensor (engine speed sen-
sor) inspection

1) Remove CKP sensor referring to “Crankshaft position (CKP)
sensor (engine speed sensor) removal and installation” in
this section.

2) Check that CKP sensor (1) and sensor rotor tooth (2) is free
from any metal particles and damage.

3) Check that resistance between terminals of CKP sensor is
within specification.
If above check as not specified, replace CKP sensor.

CKP sensor resistance: 632 – 948 Ω

1
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Engine oil level switch removal and installation
Removal

1) Disconnect negative cable at battery.
2) Remove oil pan referring to “Oil Pan Removal and Installa-

tion” in Section 6A3.

3) Remove clip (1). 
4) Remove engine oil level switch (2) from oil pan.

Installation

1) Check O-ring (1) of engine oil level switch deformed or dam-
age.
If malfunction is found, replace engine oil level switch.

2) Install engine oil level switch (2) to oil pan.
3) Install clip (3) to engine oil level switch connector securely.

4) Install oil pan referring to “Oil Pan Removal and Installation”
in Section 6A3.

5) Connect negative cable to battery.
6) Check to make sure that there is no engine oil leakage.

Engine oil level switch inspection
1) Disconnect negative cable at battery.
2) Hoist vehicle.

3) Check for continuity between terminals of engine oil level
switch.
If found defective, replace engine oil level switch.

Engine oil level switch specification
When engine oil is filled up to specified level: Continuity
When engine oil is drained: No continuity

1

2

3

2

1
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Boost pressure sensor removal and installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect connector from boost pressure sensor (1).
3) Remove boost pressure sensor from intake manifold.

Installation

1) Check O-ring (2) of boost pressure sensor (1) deformed or
damage.
If malfunction is found, replace boost pressure sensor.

2) Install boost pressure sensor (1) to intake manifold (3).
Tighten boost pressure sensor bolt to specified torque.

Tightening torque
Boost pressure sensor bolt
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Connect connector to boost pressure sensor securely.
4) Connect negative cable at battery.

Radiator fan control system inspection

Check system for operation referring to “C-32, Fan Circuit” in
Section 6-3.
If radiator fan fails to operate properly, check relay, radiator fan
and electrical circuit.

21

31

2

(a)

WARNING:
Keep hands, tools, and clothing away from engine cool-
ing fan to help prevent personal injury. This fan is elec-
tric and can come on whether or not the engine is
running. The fan can start automatically in response to
the ECT sensor with the ignition switch in the “ON” posi-
tion.
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Fuel pump relay and radiator fan relay 1, 2, 3 inspec-
tion

1) Check that there is no continuity between terminal “c” and
“d”.
If there is continuity, replace relay.

2) Connect battery positive (+) terminal to terminal “b” of relay.
Connect battery negative (–) terminal “a” of relay.
Check continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the battery,
replace relay.

Main relay and fuel heating relay inspection

1) Check that there is no continuity between terminal “c” and
“d”.
if there is continuity, replace relay.

2) Connect battery positive (+) terminal to terminal “b” of relay.
Connect battery negative (–) terminal “a” of relay.
Check continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

NOTE:
Check for installation position of each relay referring to
“Wiring Diagram Manual” described in “Foreword” of
this manual.

NOTE:
Check for installation position of each relay referring to
“Wiring Diagram Manual” described in “Foreword” of
this manual.
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Glow controller removal and installation
Removal

1) Disconnect negative cable at battery.

2) Detach relay box (2) from bracket.
3) Remove glow controller (1) from bracket.

4) Disconnect connector from glow controller.

Installation
Reverse removal procedure for installation.
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EGR System
EGR valve assembly component

1. EGR valve 3. EGR cooler hose 5. Clamp 7. EGR valve assembly mounting bolt : Tightening torque

2. EGR cooler 4. EGR cooler pipe 6. Gasket 8. EGR valve assembly
:

Do not reuse

4

3

3

2

1

8
6

5

5

6

5 22 N·m (2.2 kg-m)7
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EGR valve assembly removal and installation
Removal

1) Disconnect negative cable at battery.
2) Drain cooling system.
3) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
4) Remove intercooler outlet No.2 hose referring to “Inter

Cooler Components” in Section 6A3.
5) Remove air intake joint referring to “Intake Manifold Removal

and Installation” in Section 6A3.
6) Disconnect fuel return hose from common rail.

7) Detach relay box (1) and glow controller (2) from bracket.

8) Remove heater inlet (1) and outlet No.2 hoses (2) from
heater core.

9) Remove heater outlet pipe (1).

10) Disconnect connector from EGR valve.

1



6E3-44 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
11) Disconnect EGR cooler hose (2) from thermostat housing.
12) Remove EGR valve assembly (1) from cylinder head by

removing 3 bolts (3) and clamp (4). 

Installation 
Reverse removal procedure for installation noting the followings.

• Clean mating surface of EGR valve assembly and cylinder
head.

• Use new gaskets.

• Tighten EGR valve assembly mounting bolts to specified
torque.

Tightening torque
EGR valve assembly mounting bolt
(a): 22 N·m (2.2 kg-m, 16.0 lb-ft) 

• Use new cooler hose clamps.
• Install air intake joint referring to “Intake Manifold Removal

and Installation” in Section 6A3.
• Install intercooler outlet No.2 hose referring to “Inter Cooler

Components” in Section 6A3.
• Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
• Refill cooling system referring to “Cooling System Flush and

Refill” in Section 6B3.
• Check cooling system leakage referring to “Cooling System

Inspection and Service” in Section 6B3.
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Required Service Material

Tightening Torque Specification

Recommended SUZUKI Material or 
Specification

Use

Loctite omnifit 100M spezial • To apply to thread part of ECT sensor.

Fastening part
Tightening torque

N•m kg-m lb-ft
Vacuum pump bolt 5 N·m (0.5 kg-m, 4.0 lb-ft) 

and then
20 N·m (2.0 kg-m, 14.5 lb-ft)

Glow plug 9 0.9 6.5
Fuel injector bracket bolt 20 2.0 14.5
High pressure pipe union nut (fuel injector side) 24 2.4 17.5
High pressure pipe union nut (common rail side) 28 2.8 20.5
Common rail bolt 25 2.5 18.0
High pressure supply pipe union nut (fuel injector 
side)

24 2.4 17.5

High pressure supply pipe union nut (common rail 
side)

28 2.8 20.5

Injection pump bolt 15 1.5 11.0
Accelerator pedal mounting nut 9 0.9 6.5
Fuel pressure sensor 35 3.5 25.5
Fuel pressure regulator bolt 5 0.5 4.0
ECT sensor 34 3.4 24.5
CMP sensor bolt 7 0.7 5.0
Boost pressure sensor bolt 9 0.9 6.5
EGR valve assembly mounting bolt 22 2.2 16.0
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Special Tool

Tech 2 kit (SUZUKI scan tool) 
(See NOTE)

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable,
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tions” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



6G3-2 CRANKING SYSTEM (Z13DT ENGINE)
General Description
Cranking System Circuit Diagram

Diagnosis
Cranking System Symptom Diagnosis
Possible symptoms due to starting system trouble would be as follows: 

• Starting motor does not run (or runs slowly)
• Starting motor runs but fails to crank engine
• Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies.....in battery, wiring
harness, (including starting motor switch), starting motor or engine.
Do not remove motor just because starting motor does not run. Check following items and narrow down scope
of possible causes.
1) Condition of trouble
2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor termi-

nals
3) Discharge of battery
4) Mounting of starting motor

1. Pinion drive lever 5. Plunger 9. Ignition & Starter switch

2. Pinion & Over-running clutch 6. Magnetic switch contacts 10. Battery

3. Magnetic switch 7. Pull-in coil

4. Hold-in coil 8. Starting motor
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Condition Possible Cause Correction
Motor not running 
(No operating sound of 
magnetic switch)

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Poor contact in battery terminal connection Retighten or replace.
Loose grounding cable connection Retighten.
Fuse set loose or blown off Tighten or replace.
Poor contacting action of ignition switch and mag-
netic switch

Replace.

Lead wire coupler loose in place Retighten.
Open-circuit between ignition switch and magnetic 
switch

Repair.

Open-circuit in pull-in coil Replace starting motor.
Brushes are seating poorly or worn down Replace starting motor.
Poor sliding of plunger and/or pinion Replace starting motor.

Motor not running 
(Operating sound of 
magnetic switch 
heard)

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Loose battery cable connections Retighten.
Burnt main contact point, or poor contacting action 
of magnetic switch

Replace starting motor.

Brushes are seating poorly or worn down Replace starting motor.
Weakened brush spring Replace starting motor.
Burnt commutator Replace starting motor.
Layer short-circuit of armature Replace starting motor.
Crankshaft rotation obstructed Repair.

Starting motor running 
but too slow (small 
torque) (If battery and 
wiring are satisfac-
tory, inspect starting 
motor)

Insufficient contact of magnetic switch main con-
tacts

Replace starting motor.

Layer short-circuit of armature Replace starting motor.
Disconnected, burnt or worn commutator Replace starting motor.
Worn brushes Replace starting motor.
Weakened brush springs Replace starting motor.
Burnt or abnormally worn end bush Replace starting motor.

Starting motor run-
ning, but not cranking 
engine

Worn pinion tip Replace starting motor.
Poor sliding of over-running clutch Replace starting motor.
Over-running clutch slipping Replace starting motor.
Worn teeth of ring gear Replace flywheel.

Noise Abnormally worn bush Replace starting motor.
Worn pinion or worn teeth of ring gear Replace starting motor or fly-

weel.
Poor sliding of pinion (failure in return movement) Replace starting motor.
Worn internal or planetary gear teeth Replace starting motor.
Lack of oil in each part Replace starting motor.

Starting motor does 
not stop running

Fused contact points of magnetic switch Replace starting motor.
Short-circuit between turns of magnetic switch coil 
(layer short-circuit)

Replace starting motor.

Failure of returning action in ignition switch Replace.
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Cranking System Test

Pull-in test

Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.
If plunger and pinion don’t move, replace starting motor.

Hold-in test

While connected as above with plunger out, disconnect negative
lead from terminal “M”.
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace starting motor.

Plunger and pinion return test

Disconnect negative lead from starting motor body.
Check that plunger and pinion return inward.
If plunger and pinion don’t return, replace starting motor.

CAUTION:
Each test must be performed within 3 – 5 seconds to
avoid coil from burning.

NOTE:
Before testing, disconnect lead wire (3) from terminal M
(2).

1. Terminal “S”

2

3

1
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No-load performance test

Connect lead wire (1) to terminal M (2).
Connect battery to starting motor as shown.
Check that starting motor rotates smoothly and steadily with pin-
ion moving out.
If check result is not satisfactory, replace starting motor.

1

2
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ON-Vehicle Service
Starting Motor Dismounting and Remounting

Dismounting 
1) Disconnect negative cable at battery.
2) Remove battery and battery tray, if necessary.
3) Pull out the rubber lid from transmission case for removing starting motor mount bolt.
4) Remove starting motor mount bolt (upper side).

5) Disconnect magnetic switch lead wire and battery cable from starting motor terminals.
6) Remove starting motor mount bolt (lower side).
7) Remove starting motor.

Remounting 
Reverse the dismounting procedure noting the following.

• Make sure that starting motor mount bolt (upper side) does not fall into transmission case.
• Tighten starting motor mount bolts to specified torque.

Tightening torque
Starting motor mount bolt: 25 N·m (2.5 kg-m, 18.0 lb-ft)

Tightening Torque Specification

1. Starting motor 3. Battery cable nut Tightening torque

2. Magnetic switch lead wire nut 4. Starting motor mount bolt

25 N·m (2.5 kg-m)4

25 N·m (2.5 kg-m)4

2

1

3

NOTE:
Make sure that starting motor mount bolt (upper side) does not fall into transmission case.

Fastening part
Tightening torque

N•m kg-m lb-ft
Starting motor mount bolt 25 2.5 18.0



CHARGING SYSTEM (Z13DT ENGINE) 6H3-1

6-3
6A3
6B3
6C3
6E3
6G3
6H3
6K3

SECTION 6H3

CHARGING SYSTEM
(Z13DT ENGINE)

CONTENTS
General Description......................................6H3-2

Battery Description......................................6H3-2
Carrier and hold-down.............................6H3-2
Electrolyte freezing..................................6H3-2
Sulfation ..................................................6H3-2
Built-in indicator (if equipped)..................6H3-2
Care of battery.........................................6H3-3

Generator Description .................................6H3-4
Diagnosis.......................................................6H3-5

Battery Inspection .......................................6H3-5
Visual inspection .....................................6H3-5

Generator Symptom Diagnosis ...................6H3-5
Charging indicator lamp operation ..........6H3-5
Undercharged battery..............................6H3-6

On-Vehicle Service .......................................6H3-7
Jump Starting in Case of Emergency .........6H3-7

With auxiliary (booster) battery ...............6H3-7
With charging equipment ........................6H3-7

Battery Dismounting and Remounting ........6H3-8
Dismounting ............................................6H3-8
Handling..................................................6H3-8
Remounting.............................................6H3-8

Generator belt Inspection............................6H3-8
Generator Dismounting and Remounting ...6H3-9

Specification ...............................................6H3-10
Battery.......................................................6H3-10
Generator..................................................6H3-10

Tightening Torque Specification...............6H3-10

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Battery Description
The battery has three major functions in the electrical system.

• It is a source of electrical energy for cranking the engine.
• It acts as a voltage stabilizer for the electrical system.
• It can, for a limited time, provide energy when the electrical load exceeds the output of the generator.

Carrier and hold-down
The battery carrier should be in good condition so that it will support the battery securely and keep it level.
Before installing the battery, the battery carrier and hold-down clamp should be clean and free from corrosion
and make certain there are no parts in carrier.
To prevent the battery from shaking in its carrier, the hold-down bolts should be tight enough but not over-tight-
ened.

Electrolyte freezing
The freezing point of electrolyte depends on its specific gravity. Since freezing may ruin a battery, it should be
protected against freezing by keeping it in a fully charged condition. If a battery is frozen accidentally, it should
not be charged until it is warmed.

Sulfation
If the battery is allowed to stand for a long period in discharged condition, the lead sulfate becomes converted
into a hard, crystalline substance, which will not easily turn back to the active material again during the subse-
quent recharging. “Sulfation” means the result as well as the process of that reaction. Such a battery can be
revived by very slow charging and may be restored to usable condition but its capacity is lower than before.

Built-in indicator (if equipped)
The battery has a built-in temperature compensated indicator at the top of the battery. This indicator is to be
used with the following diagnostic procedure. When checking the indicator, make sure that the battery has a
clean top. A light may be needed in some poorly-lit areas.

Three types of indication available under normal operation are as
follows.

• Green Dot 
Battery is sufficiently charged for testing.

• Dark 
Battery must be charged before testing. 
If there is a cranking complaint, battery should be tested as
described in “Diagnosis” section. Charging and electrical
systems should also be checked at this time.

• Clear or Light Yellow 
This means that fluid level is below the bottom of hydrome-
ter. Its possible cause is excessive or prolonged charging, a
broken case, excessive tipping or normal battery deteriora-
tion. When the battery is found in such condition, it is possi-
ble that high charging voltage is caused by the faulty
charging system and therefore, charging and electrical sys-
tems need to be checked. If there is a trouble in cranking
and its cause lies in the battery, it should be replaced.



CHARGING SYSTEM (Z13DT ENGINE) 6H3-3
Care of battery

1) The battery is a very reliable component, but needs periodical attentions.
• Keep the battery carrier clean
• Prevent rust formation on the terminal posts
• Keep the electrolyte up to the upper level uniformly in all cells.
• When keeping battery on vehicle over a long period of time, follow instructions given below.

– Weekly, start the engine and run it until it reaches normal operating temperature with engine speed of
2000 to 3000 rpm. Make sure all electric switches are off before storing the vehicle.

– Recharge the battery twice a month to prevent it from discharging excessively. This is especially impor-
tant when ambient temperature is low.
The battery discharges even when it is not used, while vehicles are being stored. Battery electrolyte can
freeze and battery case can crack at cold ambient condition if battery is not properly charged.

2) Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) terminal post, tend to become corroded. The product
of corrosion, or rust, on the mating faces of conductors resists the flow of current.
Clean the terminals and fittings periodically to ensure good metal-to-metal contact, and grease the connec-
tions after each cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery. The simplest way to tell the state of charge is
to carry out a hydrometer test. The hydrometer is an instrument for measuring the specific gravity (S.G.) of
the battery electrolyte. The S.G. of the electrolyte is indicative of the state of charge.

WARNING:
• Never expose battery to open flame or electric spark because of battery generate gas which is flam-

mable and explosive.
• Do not allow battery fluid to contact eyes, skin, fabrics, or painted surfaces as fluid is a corrosive

acid. Flush any contacted area with water immediately and thoroughly.
• Batteries should always be kept out of reach of children.
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Generator Description
The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

The generator features are as follows:
• Solid state regulator is mounted inside the generator.
• All regulator components are enclosed into a solid mold.
• This unit along with the brush holder assembly is attached to the rear housing.
• The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the volt-

age setting cannot be adjusted.
• The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two

brushes carry current through the two slip rings to the field coil mounted on the rotor, and under normal con-
ditions will provide long period of attention-free service.

• The stator windings are assembled on the inside of a laminated core that forms part of the generator frame.

1. Generator with regulator assembly 3. Ignition switch 5. Load

2. Charge indicator light 4. Battery

1. Pulley 3. “B” terminal

2. Ground 4. “L” terminal

3

4

2

1
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Diagnosis
Battery Inspection
Visual inspection
Check for obvious damage, such as cracked or broken case or
cover, that could permit loss of electrolyte. If obvious damage is
noted, replace battery. Determine cause of damage and correct
as needed.

Generator Symptom Diagnosis

Trouble in charging system will show up as one or more of the fol-
lowing conditions:

1) Faulty indicator lamp operation.
2) An undercharged battery as evidenced by slow cranking or

indicator dark.
3) An overcharged battery as evidenced by excessive spewing

of electrolyte from vents.
Noise from generator may be caused by loose drive pulley, loose
mounting bolts, worn or dirty bearings, defective diode, or defec-
tive stator.

Charging indicator lamp operation

CAUTION:
• Do not connect any load between L and E.
• When connecting charger or booster battery to vehicle

battery, refer to “Jump Starting in Case of Emergency”
in this section.

B: Generator output (Battery terminal)

E: Ground

L: Lamp terminal

L

B

E

Condition Possible Cause Correction
Charge light does not 
light with ignition ON 
and engine off

Fuse blown Check fuse.
Indicator lamp (LED) faulty for RM413D Replace combination meter.
Light burned out for RB413D Replace light.
Wiring connection loose Tighten loose connection.
IC regulator or field coil faulty Replace generator.

Charge light does not go 
out with engine running 
(battery requires fre-
quent recharging)

Drive belt loose or worn Adjust or replace drive belt.
IC regulator or generator faulty Check charging system.
Wiring faulty Repair wiring.

Noise from radio Condenser faulty Replace generator.
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Undercharged battery
This condition, as evidenced by slow cranking or low specific
gravity can be caused by one or more of the following conditions
even though indicator lamp may be operating normal.
Following procedure also applies to cars with voltmeter and
ammeter.

• Make sure that undercharged condition has not been caused
by accessories left on for extended period of time.

• Check drive belt for proper tension.
• If battery defect is suspected, refer to “Battery Description” in

this section.
• Inspect wiring for defects. Check all connections for tight-

ness and cleanliness, battery cable connections at battery,
starting motor and ignition ground cable.
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On-Vehicle Service
Jump Starting in Case of Emergency
With auxiliary (booster) battery

Both booster and discharged battery should be treated carefully when using jumper cables. Follow procedure
outlined below, being careful not to cause sparks.

1) Set parking brake and place NEUTRAL on manual transmission. Turn off ignition, turn off lights and all other
electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled water.
3) Attach end of one jumper cable to positive terminal of booster battery and the other end of the same cable to

positive terminal of discharged battery. (Use 12-volt battery only to jump start engine).
4) Attach one end of the remaining negative cable to negative terminal of booster battery, and the other end to

a solid engine ground (such as exhaust manifold) at least 45 cm (18 in.) away from battery of vehicle being
started.

5) Start engine of vehicle with booster battery and turn off electrical accessories. Then Start engine of the vehi-
cle with discharged battery.

6) Disconnect jumper cables in the exact reverse order.

With charging equipment

CAUTION:
If vehicle is manual transmission model and has a catalytic converter, do not push or tow it to start.
Damage to its emission system and/or to other parts may result.

WARNING:
• Departure from these conditions or procedure described below could result in:

– Serious personal injury (particularly to eyes) or property damage from such causes as battery 
explosion, battery acid, or electrical burns.

– Damage to electronic components of either vehicle.
• Remove rings, watches, and other jewelry. Wear approved eye protection.
• Be careful so that metal tools or jumper cables do not contact positive battery terminal (or metal in

contact with it) and any other metal on vehicle, because a short circuit could occur.

WARNING:
Do not connect negative cable directly to negative terminal of dead battery.

CAUTION:
When jump starting engine with charging equipment, be sure equipment used is 12-volt and negative
ground. Do not use 24-volt charging equipment. Using such equipment can cause serious damage to
electrical system or electronic parts.
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Battery Dismounting and Remounting
Dismounting

1) Disconnect negative cable (1).
2) Disconnect positive cable (2).
3) Remove retainer (3).
4) Remove battery (4).

Handling
When handling battery, following safety precautions should be
followed:

• Hydrogen gas is produced by battery. A flame or spark near
battery may cause the gas to ignite.

• Battery fluid is highly acidic. Avoid spilling on clothing or
other fabric. Any spilled electrolyte should be flushed with
large quantity of water and cleaned immediately.

Remounting
1) Reverse removal procedure.

2) Torque battery cables to specification.

Tightening torque
Body ground bolt (a): 8.0 N·m (0.8 kg-m, 6.0 lb-ft)

Generator belt Inspection
For removal, installation and inspection referring to “Water Pump
/ Generator Drive Belt Removal and Installation” and “Water
Pump / Generator Drive Belt Tension Inspection” in Section 6B3.

5. Body ground bolt

6. Retainer bolt

3

6

4

5

1

2

NOTE:
Check to be sure that ground cable has enough clear-
ance to hood panel by terminal.

(a)
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Generator Dismounting and Remounting
1) Disconnect negative cable at battery.
2) Dismount in order as shown in the figure.
3) Reverse dismounting procedure for remounting.

1. Splash cover 3. “B” terminal nut 5. “B” and “L” terminals wire 7. Generator

2. Generator belt 4. “L” terminal nut 6. Generator bolt Tightening torque

25 N·m (2.5 kg-m)6

1

2

7

4

3

5
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Specification
Battery

Generator

Tightening Torque Specification

Battery type CCA 370A
Nominal output 12 V
Rated capacity 60 Ah/20 h

46 Ah/5 h

Generator Type 90 A type
Rated voltage 12 V
Nominal output 90 A
Polarity Negative ground
Rotation Clockwise viewed from pulley side

Fastening part
Tightening torque

N•m kg-m lb-ft
Body ground bolt 8 0.8 6.0
Generator bolt 25 2.5 18.0
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General Description
The exhaust system consists of an exhaust manifold, three-way catalytic converter (TWC), a turbo charger,
exhaust pipe, a muffler and seal, gasket and etc.
The three-way catalytic converter is an emission control device added to the exhaust system to lower the levels
of Hydrocarbon (HC), Carbon Monoxide (CO), and Oxides of Nitrogen (NOx) pollutants in the exhaust gas.

Maintenance

At every interval of periodic maintenance service, and when vehi-
cle is raised for other service, check exhaust system as follows:

• Check rubber mountings (1) for damage, deterioration, and
out of position.

• Check exhaust system for leakage, loose connection, dent
and damage.

• If bolts or nuts are loosened, tighten them to specified torque
referring to “Exhaust System Components” in this section.

• Check nearby body areas damaged, missing, or misposi-
tioned part, open seam, hole connection or any other defect
which could permit exhaust fumes to seep into vehicle.

• Make sure that exhaust system components have enough
clearance from underbody to avoid overheating and possible
damage to passenger compartment carpet.

• Any defect should be fixed at once.

WARNING:
To avoid the danger of being burned, do not touch the
exhaust system when the system is hot. Any service on
the exhaust system should be performed when the sys-
tem is cool.
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On-Vehicle Service
Exhaust System Components

For RM413D

For RB413D

WARNING:
To avoid the danger of being burned, do not touch the exhaust system when the system is hot. Any
service on the exhaust system should be performed when the system is cool.

1. Exhaust pipe 4. Mounting 7. To catalytic converter
: For detail of service, refer to “Turbo-
charger Removal and Installation” in Sec-
tion 6A3.

2. Muffler 5. Exhaust pipe bolt Tightening torque

3. Clamp bolt 6. Seal ring Do not reuse.
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1. Exhaust pipe 4. Mounting 7. To catalytic converter
: For detail of service, refer to “Turbo-
charger Removal and Installation” in Sec-
tion 6A3.

2. Muffler 5. Exhaust pipe bolt Tightening torque

3. Clamp bolt 6. Seal ring Do not reuse.
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Exhaust Manifold Removal and Installation
Removal and installation
Refer to “Exhaust Manifold Removal and Installation” in Section 6A3.

Exhaust Manifold Inspection
Check gasket and seal for deterioration or damage.
Replace them as necessary.

Catalytic Converter Removal and Installation
Removal and installation
Refer to “Turbocharger Removal and Installation” in Section 6A3.

Exhaust Pipe Removal and Installation
Removal and installation
For replacement of exhaust pipe, be sure to hoist vehicle and observe “Warning” under “Maintenance” in this
section and the following.

• Tighten bolts and nuts to specified torque when reassembling referring to “Exhaust System Components” in
this section.

• After installation, start engine and check each joint of exhaust system for leakage.

Tightening Torque Specification

CAUTION:
Exhaust manifold have three way catalytic converter in it, it should not be exposed to any impulse.
Be careful not to drop it or hit it against something.

Fastening part
Tightening torque

N•m kg-m lb-ft
Exhaust No.1 pipe bolts 43 4.3 31.0
Clamp bolt 55 5.5 40.0
Catalytic converter bolt 25 2.5 18.0
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MANUAL TRANSAXLE 
(Z13DT ENGINE MODEL)
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General Description......................................7A3-2

Manual Transaxle Construction and 
Servicing .....................................................7A3-2
Transaxle ....................................................7A3-3

Diagnosis.......................................................7A3-4
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Manual Transaxle Construction and Servicing
The transaxle provides five forward speeds and one reverse speed by means of three synchronizers and three
shafts-cluster gear (input shaft), main shaft and reverse gear shaft. All forward gears are in constant mesh, and
reverse uses a sliding idler gear arrangement.

The 1st and 2nd speed synchronizer is mounted on main shaft and engaged with main shaft 1st gear or 2nd
gear, also the 3rd and 4th speed synchronizer is done on main shaft and engaged with main shaft third gear or
4th gear.

The 5th speed synchronizer on main shaft is engaged with cluster 5th gear mounted on the cluster gear (input
shaft).

The double cone synchronizing mechanism are provided to 1st and 2nd gear synchromesh device for high per-
formance of shifting to 1st and 2nd gear.

The main shaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transaxle case which
is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reassem-
bling.

New synchronizer rings are prohibited from being lapped with respective gear cones by using lapping com-
pound before they are assembled.
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Transaxle

1. 5th gear hub assembly 7. Extension case cover 13. 2nd gear

2. Cluster 5th speed gear 8. 5th gear 14. 3rd gear

3. Reverse gear shaft 9. Extension bearing plate case 15. 3rd & 4th gear hub assembly

4. Reverse gear 10. 1st gear 16. 4th gear

5. Transaxle cluster gear 11. Transaxle main shaft 17. Final gear

6. Transaxle case 12. 1st & 2nd gear hub assembly 18. Differential case
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Diagnosis
Manual Transaxle Symptom Diagnosis

Condition Possible Cause Correction
Gears slipping out of 
mesh

Gear shift/select control cables faulty Replace.
Worn gear selector rod Replace.
Worn gear selector fork or synchronizer sleeve Replace.
Worn bearings on transaxle cluster gear or transaxle 
main shaft

Replace.

Worn chamfered tooth on sleeve and gear Replace sleeve and gear.
Hard shifting Gear shift/select control cables faulty Replace.

Inadequate or insufficient lubricant Replenish.
Maladjusted clutch cable Adjust clutch cable.
Distorted or broken clutch disc Replace.
Damaged clutch pressure plate Replace clutch cover.
Worn synchronizer ring Replace.
Worn chamfered tooth on sleeve or gear Replace sleeve or gear.
Worn gear shift/select control cables joint Replace.
Distorted shift shaft Replace.

Noise Inadequate or insufficient lubricant Replenish.
Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn synchronizer parts Replace.
Backlash between bevel pinion and gear faulty Replace.
Improper tooth contact in the mesh between bevel 
pinion and gear

Replace.
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On-Vehicle Service

Manual Transaxle Oil Change
1) Before changing or inspecting oil, be sure to stop engine and

lift vehicle horizontally.
2) With vehicle lifted up, check oil level and leakage. If leakage

exists, correct it.

3) Remove oil level plug (2) and then drain old oil by removing
differential cover (1).

4) Install differential cover (1) with new gasket.

Tightening torque
Differential cover bolt (a): 18 N·m (1.8 kg-m, 13.0 lb-ft)

5) Remove breather plug (3).
6) Fill new specified oil from breather plug hole (4) by specified

amount (up to level hole).
7) Tighten oil level plug (2) and breather plug as specified in the

following.

Tightening torque
Transaxle oil level plug 
(b): 4 N·m (0.4 kg-m, 3.0 lb-ft) and 45° to 180° by the speci-
fied procedure

Breather plug 
(c): 4 N·m (0.4 kg-m, 3.0 lb-ft) and 180° by the specified 
procedure

Transaxle oil API GL-4 (For SAE classification refer to vis-
cosity chart [A])

Transaxle oil capacity
1.6 liters (3.4/2.8 US/Imp·pt)

CAUTION:
Do not reuse circlip, spring pin, E-ring, oil seal, gasket,
self locking nut and specified parts. Reuse of it can result
in trouble.

NOTE:
• It is recommended to use API GL-4 75W-85 gear oil.
• Whenever vehicle is hoisted for any service work other

than oil change check for oil leakage.

5. Selector lever cover
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Differential Side Oil Seal Replacement
1) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
2) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A.

3) Remove oil seals (1) using special tool.

Special tool
(A): 09913-58610

4) Install new oil seals (1) using special tool and hammer.

Special tool
(A): 09926-28610

5) Apply grease to oil seal lip and at the same time check drive
shaft where oil seal contacts and make sure of its smooth-
ness.

“A”: Grease 99000-25010

6) Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

7) Fill transaxle oil as specified referring to “Manual Transaxle
Oil Change” in this section, and make sure that oil has been
sealed with oil seal.

2. Extension case cover

1

(A)

(A)

2

NOTE:
When installing oil seal, face its spring side inward.

(A)

(1), “A”
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Gear Shift Control Lever and Cable Components

1. Gear shift control lever assembly 4. Cable bracket 7. Gear shift control lever bolt

2. Shift & select cable assembly 5. Cable bracket bolt  Tightening torque

3. Shift control cable seal 6. Cable grommet bolt

1

23

4

7        5 N·m (0.5 kg-m)

6        9 N·m (0.9 kg-m)

5        12 N·m (1.2 kg-m)
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Gear Shift Control Lever and Cable Removal 
and Installation
Removal

1) Remove console box.

2) Disconnect shift and select cables (1) from gear shift control
lever assembly (2).

a) While pushing claw (4), disconnect cable assembly from
bracket (5).

b) Push up claw (6) of adjuster and pull off cables (1).
3) Remove gear shift control lever bolts (3) and remove gear

shift lever assembly (2) from vehicle body.
4) Disconnect shift and select cables (1) from transaxle.
5) After removing cable grommet bolt, take off shift and select

cable together with grommet from vehicle body.

Installation
1) Install shift and select cable assembly to vehicle body and

then tighten cable grommet bolt to specified torque.

Tightening torque
Cable grommet bolt: 9 N·m (0.9 kg-m, 6.5 lb-ft)

2) Install shift and select cable to transaxle.
3) Install gear shift control lever assembly to vehicle body and

then tighten gear shift control lever bolt to specified torque.

Tightening torque
Gear shift control lever bolt: 5 N·m (0.5 kg-m, 3.5 lb-ft)

4) Attach shift and select cable assembly to bracket.
5) Install shift cable and select cable to each adjuster.

6) Install console box.
7) Confirm that it moves smoothly when shifting into each posi-

tion.

NOTE:
Install the shift cable first.

1

2

3, (a)

1

1

6

4

5
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Reverse Lamp Switch Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Disconnect reverse lamp switch coupler (1).
3) Remove reverse lamp switch (2).

Installation

1) Install reverse lamp switch with new seal (1).

Tightening torque
Reverse lamp switch: 20 N·m (2.0 kg-m, 15.0 lb-ft)

2) Connect reverse lamp switch coupler.
3) Connect negative cable at battery.
4) Confirm function of back up lamp switch in reverse position

by using ohmmeter.

Reverse Lamp Switch Inspection

Check reverse lamp switch for function using ohmmeter.

Switch ON (A): Continuity
Switch OFF (B): No continuity

1

2

1

(B)
(A)
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Transaxle Unit Dismounting and Remounting

12        60 N·m (6.0 kg-m) 13        55 N·m (5.5 kg-m)

12        60 N·m (6.0 kg-m)

10        40 N·m 
                (4.0 kg-m)

7

2

5

1

6

[A]

11        30 N·m (3.0 kg-m)

8        55 N·m (5.5 kg-m)

9        55 N·m (5.5 kg-m)

3

4

[A]: Forward 5. Transaxle to engine bracket 10. Transaxle to engine bracket No.1 bolt

1. Engine 6. Spacer 11. Transaxle to engine bracket No.2 bolt

2. Transaxle 7. Engine left mounting 12. Transaxle to engine bolt

3. Engine rear mounting bracket 8. Engine rear mounting bolt 13. Engine left mounting bolt

4. Engine rear mounting 9. Engine rear mounting bracket bolt Tightening torque
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Dismounting
1) Disconnect negative cable at battery.
2) Remove battery tray with coolant reservoir.
3) Remove air cleaner and resonator.
4) Remove water pipe bracket and water hoses.
5) Disconnect clutch cable from clutch release shaft and

bracket.
6) Disconnect shift and select cables from transaxle and then

remove its bracket on transaxle.
7) Undo reverse lamp connector.
8) Support engine using engine hanger.

9) Remove transaxle to engine bolts (1). (upper side)
10) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
11) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A.
12) Remove exhaust pipe.
13) Remove lower member. (For RM413D)
14) Remove ground cable from transaxle.
15) Remove transaxle to engine bracket.
16) Support transaxle with transmission jack.

17) Remove engine left mounting with bracket (1).

18) Remove engine rear mounting with bracket (2).

19) Remove transaxle to engine bolts. (lower side)
20) Pull transaxle out so as to disconnect cluster gear from

clutch disc and then lower it.

1

1

2



7A3-12 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Remounting
Reverse dismounting procedure for remounting noting the follow-
ing.

• Refer to figure at the title of “Transaxle Unit Dismounting and
Remounting” for fastener specified torque.

• Set each clamp for wiring securely.
• After connecting clutch cable, be sure to adjust clutch cable

nut position referring to “Clutch Cable Adjustment” in Section
7C3.

• Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

• Fill transaxle with oil as specified referring to “Manual Tran-
saxle Oil Change” in this section.

• Connect battery and check function of engine, clutch and
transaxle.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-13
Transaxle Unit Components

35

18

6

33

1

7

32

2

30

17

17

26

5

4

9
10

11

13

3

12

8

29        15 N·m (1.5 kg-m)

20        20 N·m (2.0 kg-m)

14

21

14

34

15        22 N·m (2.2 kg-m)

23-1        29 N·m (2.9 kg-m)

23        12 N·m (1.2 kg-m)

22        22 N·m (2.2 kg-m)

27        9 N·m 
                (0.9 kg-m)

31

19

16 A

16 A

28        18 N·m (1.8 kg-m)

24

25

O
IL

O
IL

O
IL

O
IL

36



7A3-14 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Selector Lever Assembly Removal and Instal-
lation
Removal

Remove selector lever bolt (1) and then selector lever assembly
(2).

Installation
Reverse removal procedure for installation noting the following.

• Do not reuse select lever cover gasket.
• Apply sealant to selector lever cover bolt.

Tighten cover bolt to specified torque.

“A”: Thread lock cement 99000-32110

Tightening torque
Selector lever cover bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

5th Gears Removal and Installation
Removal

1) Remove extension case cover bolts and take off extension
case cover.

1. Transaxle case 15. 5th gear selector fork bolt 28. Differential cover bolt

2. Transmission end plate 16. Oil seal
: Apply grease 99000-25010 to oil seal lip.

29. Selector lever cover bolt

3. Extension case cover 17. Outer race 30. Cluster 5th speed gear

4. Differential cover 18. Oil level plug
: Tighten to 4 N·m (0.4 kg-m) and 45° to 180° 
by the specified procedure.

31. Pinion needle bearing

5. Differential assembly 19. Reverse lamp switch seal 32. Main shaft roller bearing

6. Selector lever cover 20. Reverse lamp switch 33. Cover gasket

7. 5th gear inner bearing ring 21. Transaxle case gasket 34. Differential cover gasket

8. 5th gear needle bearing 22. Bearing plate case bolt 35. Breather plug
: Tighten to 4 N·m (0.4 kg-m) and 180° by the 
specified procedure.

9. 5th speed gear 23. Extension case cover bolt 36. Cover gasket

10. 5th gear synchronizer cone 23-1. Extension case cover bolt (torx) Tightening torque

11. 5th gear hub assembly 24. Differential bearing retaining ring
: Tighten to 70 N·m (7.0 kg-m), 30° and 15° by 
the specified procedure.

Do not reuse.

12. 5th gear selector fork 25. Differential bearing retaining ring seal Apply transaxle oil.

13. 5th gear selector slider 26. Retaining ring lock plate

14. Snap ring 27. Lock plate bolt

CAUTION:
Care should be taken not to distort extension case cover
when it is removed from left case.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-15
2) Remove 5th gear selector fork bolts (1) and then 5th gear
selector fork (2).

3) Remove snap rings (3) using special tool.

Special tool
(A): 09900-06107

4) Remove 5th gear hub assembly (1) from main shaft using
gear puller.

5) Remove 5th gear needle bearing from main shaft.

6) Remove cluster 5th gear (1) from cluster gear using gear
puller.

Installation

1) Install cluster 5th gear (1) to cluster gear using special tool.

Special tool
(A): 09913-84510

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case (4) with hot air dryer to approx. 80 °C (176 °F).

1 3

2

4

(A)

1

1

NOTE:
Coat all parts with transaxle oil before assembly.

(A)

1



7A3-16 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
2) Assemble 5th gear hub assembly (hub (3), sleeve (1) and
keys (4)) as shown in figure.

3) Install needle bearing, 5th gear and synchronizer ring onto
main shaft.
Drive 5th gear assembly onto main shaft facing chamfer of
sleeve to extension case cover side, using special tool and
hammer.

Special tool
(A): 09913-70123

4) Install snap rings (2) and confirm that snap ring is installed in
groove securely.

Special tool
(A): 09900-06107

5) Install 5th gear selector fork and then tighten new bolts (1) to
specified torque.

Tightening torque
5th gear selector fork bolt (a): 22 N·m (2.2 kg-m, 16.0 lb-ft)

6) Install extension case cover (1) with new gasket and then
tighten bolts to specified torque.

Tightening torque
Extension case cover bolt
(a): 29 N·m (2.9 kg-m, 21.0 lb-ft)
(b): 12 N·m (1.2 kg-m, 8.5 lb-ft)

2. chamfer

5. Synchronizer ring

6. 5th gear6

5

1

2
4

3

(A)

1

CAUTION:
Do not reuse 5th gear selector fork bolts (1). Be sure to
use new adhesive pre-coated bolts. Otherwise, bolts may
loosen.

1, (a) 2

(A)

1

(a)

(a)

(b)

(b)



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-17
Gear Selector, Cluster Gear and Main Shaft Removal and Installation

Removal

1. Extension bearing plate case 10. 3rd & 4th gear selector fork 19. Reverse gear shaft ball

2. Gear shift rod locking bush 11. Selector fork pin 20. Reverse gear shaft

3. Gear shift rod connector screw 12. 3rd & 4th gear selector rod 21. Reverse gear thrust washer

4. Gear shift rod connector 13. 1st & 2nd gear selector fork 22. Cluster gear

5. Gear shift rod detent pin No.1 14. 1st & 2nd gear selector rod 23. Main shaft assembly

6. Gear shift rod detent pin No.2 15. Ball bearing 24. Magnet

7. 5th gear pawl bolt 16. Extension case snap ring Tightening torque

8. 5th gear shift rod fork 17. Reverse gear selector rod Do not reuse.

9. 5th gear pawl 18. Reverse gear

21

20

19

18

11

11

10

2

24
1

5

4

3        7 N·m 
               (0.7 kg-m)

7        7 N·m 
               (0.7 kg-m)

6

2

2

12

8

913

23

22

17
11

15

16

14



7A3-18 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
1) Remove bearing plate case bolt (1) and then detach trans-
mission end plate (2) from transaxle case.

2) Remove 5th gear pawl (1) from extension bearing plate case
(2).

3) Remove gear shift rod locking bushes (1) from extension
bearing plate case (2) using special tools.

Special tool
(A): 09922-48620
(B): 09922-48610

4) Remove gear shift rod connector bolt (1).
5) Engage 2nd, 3rd and 5th gear and then remove gear shift

rod connector (2).

1

1

2

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case with hot air dryer to approx. 80 °C (176 °F).

3. 5th gear pawl bolt

1

2

3, (a)

1

2

(B)
(A)

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case with hot air dryer to approx. 80 °C (176 °F).

2

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-19
6) Remove 3rd & 4th selector fork pin (1) using special tool and
then pull out 3rd & 4th gear selector rod (3), selector fork (4)
and 5th gear shift rod fork (5).

Special tool
(A): 09922-89810

7) Remove 5th gear shift fork.

8) Remove 1st & 2nd selector fork pin (1), 1st & 2nd gear
selector rod (3) and selector fork (4) in the same manner as
step 6).

Special tool
(A): 09922-89810

9) Remove reverse selector fork pin (1), reverse gear selector
rod (3) and reverse gear selector fork (4) in the same man-
ner as step 6).

Special tool
(A): 09922-89810

10) Remove gear shift rod detent pin No.2 (5).

11) Drive out cluster gear (1) and main shaft (2) from extension
bearing plate case (4) using special tool and then take off 5th
gear inner bearing ring (3).

Special tool
(A): 09922-68610

CAUTION:
When removing selector fork pin, apply a piece of wood
(2) or the like to gear selector rod so as to protect it
against damage.

(A)

1

4

3

5

2

2. A piece of wood

(A)

1

4
3

2

2. A piece of wood

(A)

1

4

2

3

5

(A)

2
1

4

3



7A3-20 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
12) Remove circlips (1) using special tool.

Special tool
(A): 09900-06105

13) Clamp reverse gear shaft (2) with soft jawed vise and
remove reverse gear shaft and ball by tapping plate case
with plastic hammer.

14) Remove cluster gear ball bearing (1) and main shaft ball
bearing (2) from extension bearing plate case using special
tool.

Special tool
(A): 09913-75810

Installation

1) Install cluster gear ball bearing (1) and main shaft ball bear-
ing (2) to extension bearing plate case using special tools.

Special tool
(A): 09924-07720
(B): 09913-75810

2) Install new circlips (1) using special tool.

Special tool
(A): 09900-06105

NOTE:
Do not tap mating face of extension bearing plate case.

(A)

1

2

1

(A)

1

2

(A)

(B)

2

1

(A)

1

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-21
3) Install main shaft (1) and cluster gear (2) using special tools
and hydraulic press.

Special tool
(A): 09922-58620
(B): 09922-58610

4) Install reverse gear shaft (1) and ball (2) on a matched posi-
tion (3) according to figure by using hydraulic press.

5) Install 1st & 2nd gear selector rod (1) and selector fork (2) to
extension bearing plate case and then drive in new selector
fork pin (3).

6) Install gear shift rod detent pin No.2 (4).
7) Install reverse gear selector rod (1) and selector fork (2) in

the same manner as step 5).
8) Install 5th gear shift rod fork (5).

(A)

(B)

2

1

1

2

3

CAUTION:
When installing selector fork pin, apply a piece of wood
or the like to gear selector rod so as to protect it against
damage.

1

2

3

3. Selector fork pin

1

2

3

4

5



7A3-22 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
9) Install 3rd & 4th gear selector rod (1) and selector fork (2) in
the same manner as step 5).

10) Install gear shift rod locking bushes using plastic hammer.

11) Engage 2nd, 3rd and 5th gear and install gear shift rod con-
nector (1) with specified torque.

Tightening torque
Gear shift rod connector bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

12) Install 5th gear pawl (1) to extension bearing plate case (2)
and tighten bolts to specified torque.

Tightening torque
5th gear pawl bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

13) Install 5th gear inner bearing ring to main shaft (1) using spe-
cial tool.

Special tool
(A): 09913-84510

3. Selector fork pin

1

2

3

2. Gear shift rod connector bolt

CAUTION:
Do not reuse gear shift rod connector bolt (2). Be sure to
use new adhesive pre-coated bolts. Otherwise, bolts may
loosen.

2, (a)

1

CAUTION:
Do not reuse 5th gear pawl bolt (3). Be sure to use new
adhesive pre-coat bolts. Otherwise, bolts may loosen.

1

2

3, (a)

(A)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-23
14) Install transmission end plate (2), and tighten bearing plate
case bolt (1) with specified torque.

Tightening torque
Bearing plate case bolt (a): 22 N·m (2.2 kg-m, 16.0 lb-ft)

1, “a”

1, “a”

2



7A3-24 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Cluster Gear & Main Shaft Components

1. Transaxle cluster gear 9. 4th gear wear plate 17. 1st gear synchronizer outer ring

2. Transaxle main shaft 10. 2nd gear thrust washer 18. 1st gear synchronizer intermediate ring

3. Needle bearing 11. 2nd gear 19. 1st gear synchronizer inner ring

4. 4th gear 12. 2nd gear synchronizer inner ring 20. 1st gear

5. 3rd & 4th synchronizer ring 13. 2nd gear synchronizer intermediate ring 21. 1st gear wear plate

6. 3rd & 4th gear hub assembly 14. 2nd gear synchronizer outer ring Apply transaxle oil

7. Snap ring 15. 1st & 2nd gear hub assembly Do not reuse.

8. 3rd gear 16. 2nd gear snap ring

3

O
IL

5

O
IL

5

O
IL

6

O
IL

4 2

7

8

3

O
IL

O
IL19

O
IL18

O
IL17

O
IL1515

O
IL14

O
IL13

O
IL12

O
IL10

O
IL10

O
IL3

O
IL3

16

11

9

21

20

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-25
Main Shaft Disassembly and Assembly
Disassembly

1) Remove 1st gear wear plate (2) and then take out 1st speed
gear (1), 1st gear needle bearing and 1st gear synchronizer
ring assembly.

2) Using special tool, remove 2nd gear snap ring (1).

Special tool
(A): 09900-06107

3) Apply puller to 2nd gear and drive out 1st & 2nd gear hub
assembly (1) with 2nd gear (2) using hydraulic press.

4) Remove 2nd gear needle bearing.

5) Remove 2nd gear thrust washer (1) and 4th gear wear plate
(2).

6) Take out 3rd gear (3), 3rd gear needle bearing and 3rd & 4th
synchronizer ring.

12

1

(A)

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 2nd gear tooth.

1

2

2

3

1



7A3-26 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
7) Remove snap ring (1) using special tool.

Special tool
(A): 09900-06107

8) Apply puller to 4th gear (2) and drive out 3rd & 4th gear hub
assembly (1) with 4th gear using hydraulic press.

9) Remove 4th gear needle bearing.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

2) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

3) Install two pieces of needle bearings (1) for 4th gear onto
main shaft.

1

(A)

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 4th gear tooth.

NOTE:
Align each slot (2) of needle bearings.

2 1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-27
4) Assemble 3rd & 4th gear hub assembly (hub (5), sleeve (1)
and keys (4)) as shown in figure.

5) Install 4th gear (2) and synchronizer ring onto main shaft.
Press-fit 3rd & 4th gear hub assembly (1) onto main shaft
facing groove of chamfer of sleeve to 3rd gear side, using
special tool and hydraulic press.

Special tool
(A): 09924-07710

6) Install new snap ring (1) using special tool.

Special tool
(A): 09900-06107

7) Install 3rd gear needle bearing in the same manner as step
5).

8) Drive in 3rd gear.

9) Install 2nd gear thrust washer (1) and 4th gear wear plate
(2).

2. Groove of chamfer

3. Synchronizer ring

3

5 4

1

3

2

NOTE:
Check free rotation of 4th gear (2) after press-fitting 3rd &
4th gear hub assembly (1).

(A)

12

(A)

1

2

1



7A3-28 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
10) Assemble 2nd gear (1), 2nd gear synchronizer ring assem-
bly (2), 2nd gear needle bearing (3) and 1st & 2nd gear hub
assembly (hub (4), sleeve (5) and keys (6)).

11) Press-fit the assembled parts in step 12) onto main shaft
using special tool and hydraulic press.

Special tool
(A): 09924-07710

12) Install new 2nd gear snap ring (1) using special tool.

Special tool
(A): 09900-06107

13) Install 1st gear synchronizer ring assembly onto main shaft.
14) Install 1st gear needle bearing onto main shaft.

15) Drive in 1st gear (1) and then install 1st gear wear plate (2).

Cluster Gear & Main Shaft Inspection
• Check free rotation of all speed gears.
• Inspect cluster gear & main shaft assembly for wear, distor-

tion or damage.
If any defect is found, replace defective part with new one.

NOTE:
Facing gear side of sleeve (7) to 2nd gear side.

3

1 2

7

5

4 6

NOTE:
Check free rotation of 2nd gear (2) after press-fitting 1st
& 2nd gear hub assembly (1).

(A)

2

1

(A)

1

1
2



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-29
Transaxle Case Disassembly and Assembly
Disassembly

1) Remove pinion needle bearing (1) from transaxle case (3)
using special tools.

Special tool
(A): 09925-08610
(B): 09926-58610

2) Remove main shaft roller bearing (2) from transaxle case (3)
using special tools.

Special tool
(A): 09925-08610

3) Remove differential cover (1) with gasket.
4) Remove left and right side differential side oil seals referring

to “Differential Side Oil Seal Replacement” in this section.

5) Remove lock plate bolt (1) and then retaining ring lock plate
(2).

6) Loosen differential bearing retaining ring (1) using special
tool.

Special tool
(A): 09925-18610

7) Remove differential assembly from lower side of transaxle
case.

8) Remove differential bearing retaining ring, from transaxle
case and remove O-ring from bearing retaining ring.

1

NOTE:
Mark position (3) of differential bearing retaining ring (4)
to transaxle case (5).

1 2

3

4

5

(A)

1



7A3-30 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
9) Remove differential side bearing outer race from differential
bearing retaining ring (1) using special tools.

Special tool
(A): 09925-68620
(B): 09925-68610
(C): 09919-08610

10) Remove right side outer race (1) from transaxle case (2)
using special tool.

Special tool
(A): 09925-68620

Assembly

1) Install right side outer race (1) to transaxle case using spe-
cial tool and hammer.

Special tool
(A): 09913-85210

2) Apply transaxle oil to new O-ring and then install O-ring to
groove of differential bearing retaining ring.

3) Install left side differential side bearing outer race (1) to bear-
ing ring using special tools.

Special tool
(A): 09925-68620
(B): 09925-68610

(A)

1

2

NOTE:
Before installation, wash each part and apply specified
transaxle oil to sliding faces of bearing.

(A)

1

(A)

(B)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-31
4) Install differential assembly and then install differential bear-
ing retaining ring with specified procedure according to “Dif-
ferential Adjustment” in this section.

5) Install retaining ring lock plate (1) and then tighten lock plate
bolt (2) with specified torque.

Tightening torque
Lock plate bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

6) Install differential cover (1) and new gasket to transaxle
case.

Tightening torque
Differential cover bolt (a): 18 N·m (1.8 kg-m, 13.0 lb-ft)

7) Install left side oil seal referring to “Differential Side Oil Seal
Replacement” in this section.

8) Install differential side oil seal referring to “Differential Side
Oil Seal Replacement” in this section.

9) Install pinion needle bearing (1) to transaxle case using spe-
cial tools.

Special tool
(A): 09925-18620

10) Install main shaft roller bearing (2) to transaxle case using
special tools.

Special tool
(A): 09925-18620

1

2, (a)�

1

(a)



7A3-32 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Differential Components

1. Plastic cage 7. Final gear bolt
: Tighten to 70 N·m (7.0 kg-m), 30° and 15° by the specified procedure.
: Apply thread lock 99000-32110 to all around thread part of bolt.

2. Differential side pinion gear 8. Differential pinion shaft

3. Differential side gear 9. Differential pinion shaft washer

4. Differential side bearing Do not reuse.

5. Differential case Apply transaxle oil.

6. Final gear

4
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MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-33
Differential Disassembly and Assembly
Disassembly

1) Remove oil seal referring to “Differential Side Oil Seal
Replacement” in this section, if necessary.

2) Remove differential assembly referring to “Transaxle Case
Disassembly and Assembly” in this section.

3) Remove right side differential side bearing (1) using special
tools.

Special tool
(A): 09913-65135
(B): 09925-88210

4) Remove left side differential side bearing (1) using special
tool and puller.

Special tool
(A): 09925-88210

5) Hold differential gear assembly (1) with soft jawed vise.
Remove final gear bolts and then take out final gear.

6) Remove pinion shaft washer from pinion shaft (2).
Drive out pinion shaft and then disassemble components
parts.

Assembly

1) Assemble component parts.
2) Drive in pinion shaft (1) and then install new pinion shaft

washer to pinion shaft.

(A)

(B)

1

(A)

1

1

2

1



7A3-34 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
3) Hold final gear (1) with soft jawed vise, install differential
case (2) and then tighten new bolts with thread lock cement
applied to specified torque.

“A”: Thread lock cement 99000-32110

Tightening torque
Final gear bolt (a): 70 N·m (7.0 kg-m, 51.0 lb-ft), 30° and 15° 
by the specified procedure.

4) Press-fit differential side bearings (right and left) (1) using
special tools and hydraulic press.

Special tool
(A): 09913-70123
(B): 09924-07730

5) Install differential assembly and differential bearing retaining
ring referring to “Transaxle Case Disassembly and Assem-
bly” in this section.

6) Install oil seal referring to “Differential Side Oil Seal Replace-
ment” in this section.

CAUTION:
Main shaft and final gear must be replaced as a set when
either replacement becomes necessary.

1

2
“A”, (a)

CAUTION:
Do not mix differential side bearing outer races of left
and right sides.

(A)

(B)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-35
Differential Adjustment

Adjust differential rotating torque to specified value below by tight-
ening or loosening differential bearing retaining ring (1), using
special tools.

Special tool
(A): 09922-78610
(B): 09922-78620

Maintain specified rotating torque at test speed of 1 revolution per
second.

Repair case Rotating torque (N·cm)
Reuse all removed 
parts.

(Set bearing ring to mark)

Reusing bearing, 
replacement of differ-
ential retaining ring, 
differential assembly or 
transaxle case.

60 – 100 
(6 – 10 kg-cm, 5.25 – 8.65 lb-in)

Bearing as new part. 150 – 210 
(15 – 21 kg-cm, 13.05 – 18.25 lb-in)



7A3-36 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Tightening Torque Specification

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
Differential cover bolt 18 1.8 13.0
Transaxle oil level plug 4 N·m (0.4 kg-m, 3.0 lb-ft) and 45° to 135° by 

the specified procedure.
Breather plug 4 N·m (0.4 kg-m, 3.0 lb-ft) and 180° by the 

specified procedure.
Gear shift control lever bolt 5 0.5 3.5
Reverse lamp switch 20 2.0 15.0
Selector lever cover bolt 15 1.5 11.0
5th gear selector fork bolt 22 2.2 16.0
Extension case cover bolt (torx) 29 2.9 21.0
Extension case cover bolt 12 1.2 8.5
Engine rear mounting bolt 55 5.5 40.0
Engine rear mounting bracket bolt 55 5.5 40.0
Transaxle to engine bracket No.1 bolt 40 4.0 30.0
Transaxle to engine bracket No.2 bolt 30 3.0 22.0
Transaxle case bolt 60 6.0 45.0
Engine left mounting bolt 55 5.5 40.0
Gear shift rod connector bolt 7 0.7 5.0
5th gear pawl bolt 7 0.7 5.0
Bearing plate case bolt 22 2.2 16.0
Lock plate bolt 9 0.9 6.5
Differential cover bolt 18 1.8 13.0
Final gear bolt 70 N·m (7.0 kg-m, 51.0 lb-ft), 30° and 15° by 

the specified procedure.
Cable grommet bolt 9 0.9 6.5
Control bracket bolt 12 1.2 8.5

Material
Recommended SUZUKI product or 

specification
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Select lever cover bolts
• Final gear bolts



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-37
Special Tool

09900-06105 09900-06107 09913-65135 09913-70123
Snap ring pliers
(closing type)

Snap ring pliers
(Opening type)

Bearing puller Bearing installer

09913-75810 09913-84510 09913-85210-000 09922-89810
Bearing installer Bearing installer Bearing pulling holder Spring pin remover

09924-07710 09924-07720 09924-07730-000 09925-88210
Synchronizer hub installer Synchronizer hub installer Bearing installer Bearing puller attachment

09919-08610 
(KM-303)

09925-68620 
(KM-305)

09922-48620 
(KM-328-B)

09926-28610 
(KM-446)

Support base Bearing remover / 
installer

Locking bush remover Oil seal installer
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09925-18610 
(KM-447)

09925-68610 
(KM-451)

09925-18620 
(KM-454)

09925-08610 
(KM-556-A)

Differential bearing retain-
ing ring remover / installer

Outer race remover / 
installer

Oil seal remover / installer
(See NOTE "A")

Bearing puller set
(See NOTE "B")

09922-78610 
(MKM-536-A)

09913-58610 
(MKM-557-A)

09926-58610 
(MKM-599)

09922-48610 
(KM-727)

Friction coefficient meter Oil seal puller set
(See NOTE "C")

Bearing remover Locking bush remover

09922-68610 
(KM-6335)

09922-58620 
(KM-6337)

09922-58610 
(KM-6338)

09922-78620 
(KM-6037)

Transaxle shaft thrust 
piece

Transaxle shaft installer Transaxle shaft installer Adapter

2
3

1

1�
�

2�
�

1�
�

2�
�
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NOTE:
• “A”: Oil seal remover / installer 09925-18620 (KM-454) includes 1. KM-454-4, 2. KM-454-2 and 3. KM-

454-3.
• “B”: Bearing puller set 09925-08610 (KM-556-A) includes 1. KM-556-A and 2. KM-556-2.
• “C”: Oil seal puller set 09913-58610 (MKM-557-A) includes 1. MKM-557-1 and 2. MKM-557-2A.
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7C3

SECTION 7C3

CLUTCH 
(Z13DT ENGINE MODEL)

CONTENTS
General Description..................................... 7C3-2
Diagnosis...................................................... 7C3-2

Diagnosis Table ......................................... 7C3-2
On-Vehicle Service ...................................... 7C3-3

Clutch Cable Components ......................... 7C3-3
Clutch Cable Removal and Installation ...... 7C3-4
Clutch Cable Inspection ............................. 7C3-6
Clutch Cable Adjustment............................ 7C3-6
Clutch Pedal and Clutch Pedal Bracket 
Components............................................... 7C3-7

Unit Repair Overhaul ................................... 7C3-9
Clutch Cover and Clutch Disc 
Components............................................... 7C3-9

Clutch Cover and Clutch Disc Removal 
and Installation.........................................  7C3-10
Clutch Cover and Clutch Disc 
Inspection.................................................  7C3-11

Clutch cover .........................................  7C3-11
Clutch Release Mechanism Removal 
and Installation.........................................  7C3-11
Clutch Release Mechanism Inspection....  7C3-12

Clutch release shaft .............................  7C3-12
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
The clutch is a diaphragm-spring clutch of a dry single disc type. The diaphragm spring is of a tapering-finger
type, which is a solid ring in the outer diameter part, with a series of tapered fingers pointing inward.

The disc, carrying torsional spring, is positioned on the transaxle cluster gear with an involute spline fit.

The clutch cover is secured to the flywheel, and carries the diaphragm spring in such a way that the peripheral
edge part of the spring pushes on the pressure plate against the flywheel (with the disc in between), when the
clutch release bearing is held back. This is the engaged condition of the clutch.
Depressing the clutch pedal causes the release bearing to advance and pushes on the tips of the tapered fin-
gers of the diaphragm spring. When this happens, the diaphragm spring pulls the pressure plate away from the
flywheel, thereby interrupting the flow of drive from flywheel through clutch disc to transaxle cluster gear.

Diagnosis
Diagnosis Table

Condition Possible Cause Correction
Slipping Maladjusted clutch cable Adjust clutch cable.

Worn or oily clutch disc facing Replace disc.
Warped disc, pressure plate or flywheel surface Replace disc, clutch cover or 

flywheel.
Weakened diaphragm spring Replace clutch cover.
Rusted clutch cable Replace cable.

Dragging clutch Maladjusted clutch cable Adjust clutch cable.
Weakened diaphragm spring, or worn spring tip Replace clutch cover.
Rusted cluster gear splines Lubricate.
Damaged or worn splines of cluster gear Replace cluster gear.
Excessively wobbly clutch disc Replace disc.
Clutch facings broken or dirty with oil Replace disc.

Clutch vibration Glazed (glass-like) clutch facings Repair or replace disc.
Clutch facings dirty with oil Replace disc.
Release bearing slides unsmoothly on cluster gear Lubricate or replace cluster 

gear.
Wobbly clutch disc, or poor facing contact Replace disc.
Weakened damper in flywheel Replace flywheel.
Clutch disc rivets loose Replace disc.
Distorted pressure plate or flywheel surface Replace clutch cover or fly-

wheel.
Weakened engine mounting or loosened engine 
mounting bolt or nut

Retighten or replace mount-
ing.

Noisy clutch Worn or broken release bearing Replace release bearing.
Excessive rattle of clutch disc hub Replace disc.
Cracked clutch disc Replace disc.
Pressure plate and diaphragm spring rattling Replace clutch cover.

Grabbing clutch Clutch disc facings soaked with oil Replace disc.
Clutch disc facings excessively worn Replace disc.
Rivet heads showing out of facing Replace disc.
Weakened damper in flywheel Replace flywheel.
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On-Vehicle Service
Clutch Cable Components

[A]: For RM413D 4. Clutch cable nut
: Apply grease 99000-25010 to clutch cable nut.

[B]: For RB413D 5. Clutch cable hook
: Apply grease 99000-25010 to cable hook.

1. Clutch cable 6. Clutch pedal

2. Joint washer 7. Clutch cable outer bolt

3. Clutch release shaft 8. Clutch pedal stop bolt
: Never loosen clutch pedal stop bolt.
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Clutch Cable Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Remove joint washer (3) from clutch cable.
3) Loosen clutch cable nut (1) and remove clutch cable from

clutch release shaft (2).
4) Detach clutch cable from clutch cable bracket.

5) Remove clutch cable as follows.

For RM413D [A]
a) Disconnect cable hook (1) from clutch pedal (4).
b) Remove clutch cable (3) from clutch pedal bracket (5) by

turning cable cap (2) about 90° as shown.

For RB413D [B]
a) Remove clutch cable outer bolt (1) at dash panel (2) in

engine room.
b) Disconnect cable hook from clutch pedal, then take off

cable.

2

3

1
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Installation

1) Apply grease to contact surfaces of clutch cable nut (2) and
cable hook (1) before installing cable.

“A”: Grease 99000-25010

2) Hook cable end with pedal using screwdriver or long nose
pliers from cabin inside.

3) Install clutch cable as follows.

For RM413D [A]
a) Install clutch cable (2) to clutch pedal bracket (3) by turning

cable cap (1) about 90° as shown.

For RB413D [B]
a) Fasten cable with 2 bolts (5) to dash panel (6).

Tightening torque
Clutch cable outer bolt 
(a): 8.5 N·m (0.85 kg-m, 6.0 lb-ft)

4) Install clutch cable to clutch cable bracket.
5) Join clutch cable to clutch cable nut, then install clutch cable

nut to release shaft.
6) Screw in clutch cable nut and adjust clutch cable referring to

“Clutch Cable Adjustment” in this section.

7) Connect negative cable at battery.
8) Check clutch for proper function with engine running.

[A]: For RM413D

[B]: For RB413D

NOTE:
Take care that cable grommet (4) has specific installing
direction as shown in the figure.
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Clutch Cable Inspection

Inspect clutch cable and replace it for any of the following condi-
tions.

• Excessive cable friction
• Frayed cable
• Bent or kinked cable
• Broken boots
• Worn end

Clutch Cable Adjustment
1) Remove joint washer from clutch cable.

2) Check clearance “a” under the condition a) and b), and
adjust it to specified clearance turning cable nut (2) if it is out
of the specification.

a) push release shaft (1) in the direction “A” until release shaft
play disappears.

b) Pull at clutch cable (3) in the direction “B”.

Clearance (for used cable)
“a”: 4 – 6 mm (0.16 – 0.24 in.)

3) Install joint washer (1) to the specified position.

Joint washer installation position
“d”: 0 – 2 mm (0 – 0.08 in.)

NOTE:
When replacing clutch cable with a new one, adjust clear-
ance to 2 – 4 mm (0.08 – 0.16 in.).

A

B3

21

“a”

“d”

1
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Clutch Pedal and Clutch Pedal Bracket Components
For RM413D

1

4

5

5

10

7

3         13 N·m (1.3 kg-m)

8         23 N·m (2.3 kg-m)

2         13 N·m (1.3 kg-m)

A

A

6

9
11

A

1. Clutch pedal bracket 7. Pedal spacer

2. Pedal bracket bolt
: Pedal bracket bolt must be tighten after pedal bracket nut.

8. Pedal shaft nut

3. Pedal bracket nut 9. Clutch pedal

4. Pedal shaft bolt 10. Pedal pad

5. Pedal bush
: Apply grease 99000-25010 to inside and outside surface of spacer.

11. Pedal cushion

6. Pedal spring
: Apply grease 99000-25010 to inside surface of spring.

Tightening torque



7C3-8 CLUTCH (Z13DT ENGINE MODEL)
For RB413D

2         13 N·m (1.3 kg-m)
1

3

7

7

9

11

10

11

4

6         3 N·m (0.3 kg-m)

5         6 N·m (0.6 kg-m)

8 A

A

A

12

1. Clutch pedal bracket 8. Pedal spring
: Apply grease 99000-25010 to inside surface of spring.

2. Pedal bracket nut 9. Clutch pedal

3. Pedal shaft 10. Pedal pad

4. Pedal shaft bracket 11. Pedal cushion

5. Pedal shaft bracket nut 12. Clutch pedal stop bolt
: Never loosen clutch pedal stop bolt.

6. Bracket screw Tightening torque

7. Pedal bush
: Apply grease 99000-25010 to inside and outside surface of spacer.
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Unit Repair Overhaul
Clutch Cover and Clutch Disc Components

3 A

2 A

8
9

11

A

1 5

6 4

7         5 N·m (0.5 kg-m)

10         15 N·m (1.5 kg-m)

12

1. Clutch release shaft No.1 bush 8. Release shaft bearing
: Apply grease 99000-25010 to joint of bearing and release shaft 
and also bearing inside.

2. Clutch release fork
: Apply grease 99000-25010 to release fork end. (3 g (0.1 oz))

9. Clutch cover

3. Clutch release shaft
: Apply grease 99000-25010 to the end of release shaft. (0.12 – 
0.36 g (0.004 – 0.010 oz))

10. Clutch cover bolt

4. Clutch release shaft No.2 bush 11. Clutch disc

5. Clutch release fork bolt
: Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 90° and 15° by the specified 
procedure.

12. Clutch release shaft collar

6. Cluster gear cover Tightening torque

7. Cluster gear cover bolt Do not reuse.
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Clutch Cover and Clutch Disc Removal and 
Installation
Removal

1) Dismount transaxle assembly referring to “Transaxle Unit
Dismounting and Remounting” in Section 7A3.

2) Hold flywheel with special tool and remove clutch cover bolts
(1), clutch cover (2) and clutch disc.

Special tool
(A): 09924-17810

Installation

1) Aligning clutch disc to flywheel center using special tool,
install clutch cover (1) and bolts. Then tighten bolts to speci-
fication.

Special tool
(A): 09924-17810
(B): 09923-36320

Tightening torque
Clutch cover bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

2) Slightly apply grease to cluster gear (1), then join transaxle
assembly with engine referring to “Transaxle Unit Dismount-
ing and Remounting” in Section 7A3.

“A”: Grease 99000-25210

NOTE:
• While tightening clutch cover bolts, compress clutch

disc with special tool (B) by hand so that disc cen-
tered.

• Tighten cover bolts little by little evenly in diagonal
order.

NOTE:
When inserting transaxle cluster gear to clutch disc, turn
crankshaft little by little to match splines.

1, “A”



CLUTCH (Z13DT ENGINE MODEL) 7C3-11
Clutch Cover Inspection
Clutch cover

1) Check diaphragm spring (1) for abnormal wear or damage.
2) Inspect pressure plate (2) for wear or heat spots.
3) If abnormality is found, replace clutch cover. Do not disas-

semble it into diaphragm spring (1) and pressure plate (2).

Clutch Release Mechanism Removal and 
Installation
Removal

1) Remove clutch release fork bolt (1) and then drive out clutch
release shaft (2).

2) Remove release shaft bearing (3) and clutch release fork (4).
3) Drive out clutch release shaft No.1 bush (5) and clutch

release shaft No.2 bush (6) from transaxle case.

4) Remove cluster gear cover (1).

5

2

1

4

6

3

1
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Installation

1) Install cluster gear cover (1) and tighten bolt (2) to specified
torque.

Tightening torque
Cluster gear cover bolt (a): 5 N·m (0.5 kg-m, 3.5 lb-ft)

2) Drive in clutch release shaft No.1 and No.2 bushes into tran-
saxle case.

3) Install release shaft bearing and release fork.

4) Apply grease to clutch release shaft (2) and then install
clutch release shaft and tighten fork bolt (1) to specified
torque.

“A”: Grease 99000-25010

Tightening torque
Clutch release fork bolt 
(a): Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 90° and 15° by the 
specified procedure.

Clutch Release Mechanism Inspection
Clutch release shaft

Check clutch release shaft and clutch release fork for deflection
or damage.
If abnormality is found, replace it.

1

2, (a)

1, (a)

2, “A”
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Tightening Torque Specification

Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Clutch cover bolt 15 1.5 11.0
Cluster gear cover bolt 5 0.5 3.5
Clutch release fork bolt Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 

90° and 15° by the specified procedure.
Pedal bracket bolt (for RM413D) 13 1.3 9.5
Pedal bracket nut 13 1.3 9.5
Pedal shaft nut (for RM413D) 23 2.3 16.5
Clutch cable outer bolt (for RB413D) 8.5 0.85 6.0
Pedal shaft bracket nut (for RB413D) 6 0.6 4.0
Bracket screw (for RB413D) 3 0.3 2.0

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Cable hook and cable nut.
• Release fork.
• Release shaft.
• Release bearing inside.
• Pedal spring.
• Pedal bush.

SUZUKI SUPER GREASE I
(99000-25210)

Cluster gear spline.

09923-36320 09924-17810
Clutch center guide Flywheel holder
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IMPORTANT
WARNING/CAUTION/NOTE
Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

The circle with a slash in this manual means “Do not do this” or “Do not let this happen”.

WARNING:
Indicates a potential hazard that could result in death or injury.

CAUTION:
Indicates a potential hazard that could result in vehicle damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

WARNING:
This service manual is intended for authorized Suzuki dealers and qualified service technicians only.
Inexperienced mechanics or mechanics without the proper tools and equipment may not be able to
properly perform the services described in this manual.
Improper repair may result in injury to the mechanic and may render the vehicle unsafe for the driver
and passengers.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

• Do not modify the steering wheel, instrument panel or any other air bag system component (on or
around air bag system components or wiring). Modifications can adversely affect air bag system
performance and lead to injury.

• If the vehicle will be exposed to temperatures over 93°C (200°F) (for example, during a paint baking
process), remove the air bag system components beforehand to avoid component damage or unin-
tended activation.



Foreword
This SUPPLEMENTARY SERVICE MANUAL is a supplement to IGNIS (RM413) SERVICE MANUAL and
Wagon R+ (RB310/413) SERVICE MANUAL. It has been prepared exclusively for the following applicable
model.

Applicable model: IGNIS with Z13DT diesel engine (RM413D) and Wagon R+ with Z13DT diesel
engine (RB413D)

It describes only service information for the Z13DT diesel engine, M/T and clutch of the above applicable
model. For any section other than the engine, the transmission and clutch, refer to the related service man-
ual below.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools
and service materials (lubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product
information available at the time of publication approval. And used as the main subject of description is the
vehicle of standard specifications among others. 
Therefore, note that illustrations may differ from the vehicle being actually serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUAL:
For IGNIS (RM413D)

For Wagon R+ (RB413D)

© COPYRIGHT MAGYAR SUZUKI CORPORATION  2004

NOTE:
“SUZUKI Dealers” means Authorized SUZUKI Service Workshop (in Europe)

Manual Name Manual No.
IGNIS (RM413) SERVICE MANUAL 99500U86G00-01E
IGNIS (RM415/RM413D) SUPPLEMENTARY SERVICE MANUAL 99501U86G10-01E
IGNIS (RM413/RM415/RM413D) WIRING DIAGRAM MANUAL 99512U86G20-669

Manual Name Manual No.
RB413 SERVICE MANUAL 99500-83E00-01E
Wagon R+ (RB413) SUPPLEMENTARY SERVICE MANUAL 99501U83E00-01E
RB310 SERVICE MANUAL 99500U83E10-01E
Wagon R+ (RB310/RB413) SUPPLEMENTARY SERVICE MANUAL 99501U83E10-01E
Wagon R+ (RB310/RB413) SUPPLEMENTARY SERVICE MANUAL 99501U83E20-01E
Wagon R+ (RB310/RB413/RB413D) SUPPLEMENTARY SERVICE 
MANUAL

99501U83E30-01E

Wagon R+ (RB310/RB413/RB413D) WIRING DIAGRAM MANUAL 99512U83E40-669
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SECTION 6-3

ENGINE GENERAL INFORMATION AND 
DIAGNOSIS 

(Z13DT ENGINE)

CONTENTS
General Information....................................... 6-3-3

Statement of Cleanliness and Care ............. 6-3-3
General Information on Engine Service ....... 6-3-3

Precaution on fuel system service............ 6-3-4
Fuel pressure relief procedure ................. 6-3-4
Fuel leakage check procedure ................. 6-3-4

Engine Diagnosis........................................... 6-3-5
General Description ..................................... 6-3-5
Precaution in Diagnosing Trouble ................ 6-3-6
Diagnostic Trouble Code (DTC) Check........ 6-3-7
Diagnostic Trouble Code 
(DTC) Clearance .......................................... 6-3-7
A, Diagnostic System Check........................ 6-3-8
B-01, Diagnostic Trouble Code .................. 6-3-11
B-03, Connect Scan Tool and Establish 
Communication .......................................... 6-3-23
B-04, Actuator Test .................................... 6-3-24
B-05, Additional Functions ......................... 6-3-28
B-06, Programming .................................... 6-3-29
B-07, ECU Control ..................................... 6-3-30
B-08, No Matching Customer 
Complaint ................................................... 6-3-31
B-09, Symptom Chart/Customer 
Complaints ................................................. 6-3-32
B-10, Complaint: Engine Start.................... 6-3-33
B-11, Complaint: Engine Idling................... 6-3-34

B-12, Complaint: Engine Behaviour 
Under Normal Driving Conditions .............. 6-3-36
B-13, Complaint: Engine Performance ......... 6-3-38
B-14, Complaint: Exhaust Gas................... 6-3-40
B-15, Complaint: 
Oil/Coolant/Fuel-System............................ 6-3-42
B-16, Complaint: Engine Mechanic............ 6-3-43
B-17, Check: Functionality of 
Adjacent Systems ...................................... 6-3-44
B-18, Check: Intermittent Faults ................ 6-3-45
B-19, Programming ECM........................... 6-3-47
B-20, Immobilizer Check............................ 6-3-48
B-21, Fuel System ..................................... 6-3-49
B-22, Intake-Air System............................. 6-3-50
B-23, Check: Intake-Air System................. 6-3-51
B-24, Check: Intake-Air 
System/Charge-Air System........................ 6-3-52
B-25, Check: Charge-Air System............... 6-3-53
B-26, Check: Distance Signal .................... 6-3-54
B-27, Check: Pressure Sensor 
Signal ......................................................... 6-3-55
B-28, Complaint: Engine 
Temperature .............................................. 6-3-56
B-29, Check: High Pressure Area.............. 6-3-57
B-30, Check: Low and High Pressure 
Section ....................................................... 6-3-58
B-31, Check: Low Pressure Section .......... 6-3-59

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Pre-
cautions” under “On-Vehicle Service” in air bag system section before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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Scan Tool and Control Unit ........................ 6-3-65
C-02, Control Unit Hard- and Software ......... 6-3-81
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C-05, Crankshaft Sensor Circuit ................ 6-3-98
C-06, Fuel Pump Relay Circuit ................ 6-3-102
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C-14, Mass or Volume Air Flow Circuit .... 6-3-151
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C-16, Fuel Temperature Sensor 
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Circuit ....................................................... 6-3-167
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General Information
Statement of Cleanliness and Care

An automobile engine is a combination of many machined,
honed, polished and lapped surfaces with tolerances that are
measured in the thousands of an millimeter (ten thousands of
inch). Accordingly, when any internal engine parts are serviced,
care and cleanliness are important. Throughout this section, it
should be understood that proper cleaning and protection of
machined surfaces and friction areas is part of the repair proce-
dure. This is considered standard shop practice even if not specif-
ically stated.

• A liberal coating of engine oil should be applied to friction
areas during assembly to protect and lubricate the surface
on initial operation.

• Whenever valve train components, pistons, piston rings,
connecting rods, rod bearings and crankshaft journal bear-
ings are removed for service, they should be retained in
order. At the time of installation, they should be installed in
the same locations and with the same mating surfaces as
when removed.

• Battery cables should be disconnected before any major
work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other electri-
cal parts.

• Throughout this manual, the four cylinders of the engine are
identified by numbers: No.1 (1), No.2 (2), No.3 (3) and No.4
(4) as counted from crankshaft pulley side (5) to flywheel
side.

General Information on Engine Service
The following information on engine service should be noted
carefully, as it is important in preventing damage, and in contrib-
uting to reliable engine performance.

• When raising or supporting engine for any reason, do not
use a jack under oil pan. Due to small clearance between oil
pan and oil pump strainer, jacking against oil pan may cause
it to be bent against strainer resulting in damaged oil pick-up
unit.

• It should be kept in mind, while working on engine, that 12-
volt electrical system is capable of violent and damaging
short circuits. When performing any work where electrical
terminals could possibly be grounded, ground cable of the
battery should be disconnected at battery.

• Any time the air cleaner, air cleaner outlet hose, turbo-
charger, intercooler, intercooler outlet hose or intake mani-
fold is removed, the intake opening should be covered. This
will protect against accidental entrance of foreign material
which could follow intake passage into cylinder and cause
extensive damage when engine is started.

5

1 2
3

4
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Precaution on fuel system service
• Work must be done with no smoking, in a well-ventilated

area and away from any open flames.
• A small amount of fuel may be released after fuel line is dis-

connected. 
In order to reduce the chance of personal injury, cover fitting
to be disconnected with a shop cloth. Put that cloth in an
approved container when disconnection is completed.

• Never run engine with main relay disconnected when engine
and exhaust system are hot.

• Fuel or fuel vapor hose connection varies with each type of
pipe. When reconnecting fuel or fuel vapor hose, be sure to
connect and clamp each hose correctly referring to the fig-
ure.
After connecting, make sure that it has no twist or kink.

• When installing fuel filter union bolt or plug bolt, always use
new gasket and tighten it to specified torque.

• When installing injector, fuel feed pipe or fuel pressure regu-
lator, lubricate its O-ring with spindle oil or fuel.

• When connecting fuel pipe flare nut, first tighten flare nut by
hand and then tighten it to specified torque, using back-up
wrench.

Fuel pressure relief procedure
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3.

Fuel leakage check procedure
Refer to “Fuel leakage check” under “Fuel Delivery System” in
Section 6E3.

[A]: With short pipe, fit hose as far as it reaches pipe joint as shown.

[B]: With following type pipe, fit hose as far as its peripheral projection as shown.

[C]: With bent pipe, fit hose as its bent part as shown or till pipe is about 20 to 30 mm
(0.79 – 1.18 in.) into the hose.

[D]: With straight pipe, fit hose till pipe is, about 20 to 30 mm (0.79 – 1.18 in.) into the hose.

1. Hose

2. Pipe

3. Clamp

4. Clamp securely at a position 3 to 7 mm (0.12 – 0.27 in.) from hose end.

5. 20 to 30 mm (0.79 – 1.18 in.)
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Engine Diagnosis
General Description
The main purpose of a vehicle diagnostic concept is locating and eliminating faults in the shortest time possible.
Therefore, the following diagnostic strategy has been developed as a guideline that leads technicians straight to
the source fault:

Starting point is the vehicle that contains a certain number of electronic systems, e.g. engine management sys-
tem.
Each of these electronic systems consists of so - called “functional groups” that are functionally related to each
other. A Coolant Temperature Sensor Circuit for example represents such a functional group.
Each of the functional groups consists of several components, such as switches, sensors, wires etc. A Coolant
Temperature Sensor Circuit for example is made up of a sensor, a wiring harness, a control unit, and the soft-
ware of the control unit.
Based on this structure, the first diagnostic step should be the identification and localisation of the defective
electronic system, next comes the diagnosis of the corresponding defective functional group, and finally, locate
and repair of the defective component within that group.

The Diagnostic System Check (described in table A, Diagnostic System Check) of this checking procedure fol-
lows that diagnostic path. Diagnosis of an electronic system according to the above described concept always
starts with this Main Check.
The instructions described in the table “A, Diagnostic System Check” section must be followed closely. Every
time a test or test step is passed without fault, the Diagnostic System Check continues with the next step. Some
of the tests include references to related functional groups (tables B-x). When there is a fault, the corresponding
functional group tests are performed in order to detect the defective functional group. When that group has been
identified, the troubleshooting tables (C-x) are used to locate the faulty component. After repair of the fault, the
affected functional group (tables B-x) must be rechecked to continue after this test at the appropriate position of
the Diagnostic System Check (table A).
When all test steps of the Diagnostic System Check have been completed successfully, the system is fully oper-
ational.

NOTE:
For the connector number and the terminal number discribed in diagnostic flow, refer to “Wiring Dia-
gram Manual” discribed in “Foreword” of this manual.
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Data Link Connector (DLC)

DLC (1) in compliance with SAE J1962 in its installation position,
the shape of connector and pin assignment.

K (4) line of ISO 9141 is used for SUZUKI scan tool or generic
scan tool to communication with ECM, ABS control module, EPS
controller, SDM and immobilizer control module.

Precaution in Diagnosing Trouble
• Don’t disconnect couplers from ECM, battery cable from battery, ECM ground wire harness from engine or

main fuse before confirming diagnostic information stored in ECM memory.
• Diagnostic information stored in ECM memory can be cleared as well as checked by using SUZUKI scan

tool or generic scan tool. Before using scan tool, read its Operator’s (Instruction) Manual carefully to have
good understanding as to what functions are available and how to use it.

• Be sure to read “Precautions for Electrical Circuit Service” in Section 0A before inspection and observe what
is written there.

• ECM registration
If ECM is replaced, register vehicle specification (fuel injector calibration code, vehicle variant, password for
immobilizer system and secret key code for immobilizer system) into ECM referring to “ECM registration” in
Section 6E3.

• Fuel injector calibration code registration
If fuel injector is replaced, register fuel injector calibration code into ECM by performing procedure described
in “ECM registration” of Section 6E3.
Otherwise, it has an adverse effect on engine.

2. B+

4. ECM ground

5. Body ground

2

3
4

5

1

1

910111213141516

12345678
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Diagnostic Trouble Code (DTC) Check
1) Prepare generic scan tool or SUZUKI scan tool.

2) Connect it to data link connector (DLC) (1) located on under-
side of instrument panel at driver’s seat side.

Special tool
(A): SUZUKI scan tool

3) Turn ignition switch ON and confirm that MIL and SVS lamp
lights.

4) Read DTC, according to instructions displayed on scan tool
and print them or write them down. Refer to Scan Tool Oper-
ator’s Manual for further details.
If communication between scan tool and ECM is not possi-
ble, refer to “C-01, No Communication between Scan Tool
and Control Unit”.

5) After completing the check, turn ignition switch off and dis-
connect scan tool from data link connector.

Diagnostic Trouble Code (DTC) Clearance
1) Connect generic scan tool or SUZUKI scan tool to data link

connector in the same manner as when making this connec-
tion for DTC check.

2) Turn ignition switch OFF and then ON (but engine at stop).
3) Erase DTC and pending DTC according to instructions dis-

played on scan tool. Refer to Scan Tool Operator’s Manual
for further details.

4) After completing the clearance, turn ignition switch OFF and
disconnect scan tool from data link connector.

NOTE:
When DTC clear command is executed using Suzuki
mode of SUZUKI scan tool with engine run, DTC can not
be cleared from ECM memory.

(A)

1
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A, Diagnostic System Check
A, Diagnostic System Check

Test Work Order Description Nominal Value
T01 Customer Complaint Validation

• Record customer complaint for later use
• Verify and validate the recorded customer complaint

Is the malfunction repro-
ducible?

Yes: T02 No: T11
T02 System Operation as Designed

• Check if the customer complaint is a normal system behaviour and 
if the customer operates the system properly.

System okay?

Yes: T03 No: T04
T03 Inform the Customer

• Inform the customer, that the system behaviour is normal respec-
tively how to operate the system correctly.

Yes: – No: –
T04 Preliminary Diagnostic Check (Visual Inspection)

Perform a visual check of all accessible components of the con-
cerned system using the recorded customer complaint (this should 
take a maximum of 2 minutes)
• All consumers turned off
• Verify battery condition
• Check the fuses for proper operation
• Check if all ground connections are clean, tight and installed prop-

erly
• Check if all connections and plugs of the concerned system are 

clean, tight/correctly installed and have no damages.
• Check vacuum hoses for splits, kinks, leaks and proper connec-

tions.
• Check hose connectors and fittings on intake system/vacuum sys-

tem
• After successful test/fault repair proceed to the next test step
NOTE:
The battery must not be disconnected at this point of the Diag-
nostic System Check, as the control units of the vehicle could
otherwise lose stored diagnostic information.
If the system operates correctly after replacing a defective fuse,
the switched circuits, which are supplied by this fuse, should be
checked for short circuit to ground.
Yes: T05 No: –
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T05 Connect Scan Tool and Establish Communication
Before connecting the scan tool, observe the instructions of the scan 
tool operators manual
• Connect scan tool, select concerned Electronic System, establish 

communication and verify, that the correct control unit is installed:
Refer to Table B-03, Connect Scan Tool and Establish Communi-
cation

• Verify programming of the control unit:
Refer to Table B-06, Programming

• After successful test/fault repair proceed to the next test step
Yes: T07 No: –

T06 Diagnostic Trouble Codes

NOTE:
Trouble codes are only a reference on faults in a subgroup of
the system. Trouble codes are not a direct reference on a defec-
tive component.
• Read and record diagnostic trouble codes
• Delete trouble codes
• Operate the vehicle over an appropriate distance at various engine 

speed/load conditions
• If a trouble code is stored:

Refer to Table B-01, Diagnostic Trouble Code
• After successful test/fault repair proceed to the next test step

Yes: T07 No: –
T07 Check: Symptom/Customer Complaint Match

If a defect has been found in previous test steps, the following test 
can be skipped (follow result “YES”).
• Evaluate customer complaint:

Refer to Table B-09, Symptom Chart/Customer Complaints
• After successful test/fault repair proceed to the next test step
Yes: T08 No: –

T08 No Matching Customer Complaint
If a defect has been found in previous test steps, the following test 
can be skipped (follow result “YES”).
• Perform the following evaluation:

Refer to Table B-08, No Matching Customer Complaint
• After successful test/fault repair proceed to the next test step
Yes: T09 No: –

Test Work Order Description Nominal Value
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T09 System/Function End Test
• Check if the customer complaint is repaired and the concerned 

system is fully operational.
NOTE:
Drive the vehicle in different driving conditions (engine speed
and engine load conditions) over a considerable distance. Pay
attention to unusual noise and other system irregularities.
• Turn ignition OFF and ON
• Delete trouble codes
NOTE:
Read the trouble codes again after the test drive and check for
symptoms/customer complaints. If a complaint still exists,
restart the diagnostic session for a second time. If the problem
can not be solved in the second diagnostic session, contact the
local support centre.
Yes: – No: –

T10 Intermittent System Operation
Most intermittent problems are caused by faulty electrical connectors, 
faulty ground connections, broken wiring, temperature problems or 
radio interference.
Intermittent faults can be traced either by using history trouble codes 
or the snapshot function of the scan tool in combination with the fol-
lowing tests:
• Perform the following evaluation:

Refer to Table B-18, Check: Intermittent Faults
• After successful test/fault repair proceed to the next test step
Yes: T09 No: –

Test Work Order Description Nominal Value
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B-01, Diagnostic Trouble Code

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
MIL SVS

Referring 
Table

P0090
Rail Pressure Regulator 
Valve Circuit Malfunction

• Rail pressure regulator signal circuit 
open or short

• Poor performance of rail pressure 
regulator

–
1 driving 

cycle
C-19

P0093
High Pressure Fuel Circuit 
Leakage

Fuel high pressure circuit problem –
1 driving 

cycle
B-32

P0100
Mass Air Flow Circuit Mal-
function

• MAF signal circuit open or short
• Poor performance of MAF sensor

3 driving 
cycles

– B-23

P0106
Manifold Absolute Pressure 
Range/Performance Problem

Poor performance of MAP sensor
3 driving 
cycles

– B-27

P0107
Manifold Absolute Pres-
sure Circuit Low Input

Manifold absolute pressure sensor sig-
nal lower than specification

–
1 driving 

cycle
B-24

P0108
Manifold Absolute Pres-
sure Circuit High Input

Manifold absolute pressure sensor sig-
nal higher than specification

3 driving 
cycles

– B-25

P0110
Intake Air Temperature 
Circuit Malfunction

Intake air temperature sensor signal 
open or short

3 driving 
cycles

– C-13

P0115
Engine Coolant tempera-
ture Circuit Malfunction

• Engine coolant temperature sensor 
signal circuit open or short

• Poor performance of engine coolant 
temperature sensor

–
1 driving 

cycle
C-15

P0168
Fuel Temperature Too 
High

High fuel temperature (No fault present 
on the system)

– – B-28

P0180
Fuel Temperature Sensor 
Circuit Malfunction

Fuel temperature sensor signal higher than 
specification or lower than specification

–
1 driving 

cycle
C-16

P0190
Fuel Rail Pressure Sensor 
Circuit Malfunction

• Fuel rail pressure sensor signal low 
or high input

• Poor performance of fuel rail pres-
sure sensor

2 or 3 
driving 
cycles

– C-17

P0201
Injector Circuit Malfunction 
Cylinder – 1

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
–

1 driving 
cycle

C-24

P0202
Injector Circuit Malfunction 
Cylinder – 2

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
–

1 driving 
cycle

C-25

P0203
Injector Circuit Malfunction 
Cylinder – 3

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
–

1 driving 
cycle

C-26

P0204
Injector Circuit Malfunction 
Cylinder – 4

• Fuel injector signal circuit open or 
short

• Poor performance of fuel injector
–

1 driving 
cycle

C-27

P0217
Coolant Temperature Too 
High

High engine coolant temperature (No 
fault present on the system)

– – B-28

P0230
Fuel Pump Relay Circuit 
Malfunction

Fuel pump relay signal circuit open or 
short

–
1 driving 

cycle
C-06

P0235
Turbo Pressure Sensor 
Circuit Malfunction

Turbo pressure sensor circuit open or 
short

–
1 driving 

cycle
C-12
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P0335
Crankshaft Position Sen-
sor Circuit Malfunction

Crankshaft Position Sensor signal no 
inputted

–
1 driving 

cycle
C-05

P0340
Camshaft Position Sen-
sor Circuit Malfunction

Camshaft position sensor signal no 
iputted

– – C-20

P0380
Glow Plug Control Circuit 
Malfunction

Glow plug signal circuit open or short –
1 driving 

cycle
C-33

P0381
Glow Indicator Lamp Cir-
cuit Malfunction

Glow indicator lamp signal circuit open 
or short

– – C-34

P0400
Exhaust Gas Recirculation 
Flow Malfunction

Poor performance of EGR valve
3 driving 
cycles

–
B-36

Mechanical problem on EGR valve –
1 driving 

cycle

P0403
Exhaust Gas Recirculation 
Control Circuit

EGR valve control signal circuit open 
or short

3 driving 
cycles

– C-28

P0500
Vehicle Speed Sensor Cir-
cuit Malfunction

Incorrect signal from vehicle speed 
sensor

–
1 driving 

cycle
B-26

P0504
Brake Switch Circuit Mal-
function

Incorrect signal from brake light switch – – C-21

P0530
A/C Pressure Sensor Cir-
cuit Malfunction

A/C pressure sensor signal circuit 
open or short

– – C-29

P0560
Power Supply Circuit Mal-
function

Power supply circuit low or high input – – C-03

P0571 Brake Switch Circuit Open Brake lamp switch signal is no inputted – – C-21

P0602
Control Module Program 
Error

Not registered of vehicle information (fuel 
injector calibration code, vehicle variant 
(specification) or security access)

–
1 driving 

cycle
B-19

P0603
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

–
1 driving 

cycle
C-02

P0604
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

–
1 driving 

cycle
C-02

P0605
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

–
1 driving 

cycle
C-02

P0606
Control Module Internal 
Fail

Engine control module internal faulty 
(system error)

–
1 driving 

cycle
C-02

P0650
Malfunction Indicator Lamp 
(MIL) Circuit Malfunction

Malfunction Indicator Lamp (MIL) con-
trol signal circuit open or short

1 driving 
cycle

– C-36

P0683
Glow Plug Feed Back Cir-
cuit

Glow plug circuit open or short –
1 driving 

cycle
C-33

P0685
Main Relay Circuit Mal-
function

Main relay signal circuit open or short –
1 driving 

cycle
C-04

P1093
Low Pressure Fuel Circuit 
Leakage

Fuel low pressure circuit problem –
1 driving 

cycle
B-33

P1105
Barometric Pressure Sen-
sor Circuit Malfunction

Poor performance of ECM
3 driving 
cycles

– C-11

P1120
Pedal Position Sensor 1 
Circuit Malfunction

• Pedal position sensor 1 circuit open 
or short

• Poor performance of pedal position 
sensor 1

–
1 driving 

cycle
C-10

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
MIL SVS

Referring 
Table
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P1122
Pedal Position Sensor 2 
Circuit Malfunction

Pedal position sensor 2 circuit open or 
short

–
1 driving 

cycle
C-10

P1180
Fuel Filter Heater Circuit 
Malfunction

Fuel heater circuit open or short – – C-35

P1190
Fuel Pressure Regulator 
Flow

Poor performance of fuel pressure reg-
ulator

–
1 driving 

cycle
C-18

P1191
Fuel Pressure Regulator 
Circuit Malfunction

Mechanical problem in fuel high pres-
sure section or fuel low pressure section

–
1 driving 

cycle
B-34

P1192
Rail Pressure Higher Than 
Maximum

Measured fuel rail pressure is higher 
than specification

–
1 driving 

cycle
C-18

P1481
Radiator Fan Output 1 Cir-
cuit Malfunction

Radiator fan output 1 circuit open or 
short

–
1 driving 

cycle
C-32

P1482
Radiator Fan Output 2 Cir-
cuit Malfunction

Radiator fan output 2 circuit open or 
short

–
1 driving 

cycle
C-32

P1530
A/C Compressor Signal 
Circuit Malfunction

A/C relay signal circuit open or short – – C-31

P1600 A/D Converter Malfunction
Engine control module internal faulty 
(system error)

–
1 driving 

cycle
C-02

P1610
Secret key/Password Not 
Program

Refer to “Diagnostic Trouble Code (DTC) Table” in Section 8G3.

P1611 P assword is Not Matched

P1612
No Signal From Immobi-
lizer Control Module

P1613
Immobilizer System Mal-
function

P1614
Incorrect Signal From 
Immobilizer Control Module

P1620
Sensor Supply Circuit 1 
Fail

Sensor power supply 1 low or high 
input

–
1 driving 

cycle
C-07

P1625
Main Relay Circuit Mal-
function

Main relay signal circuit open or short
–

1 driving 
cycle

C-04

P1635
Sensor Supply Circuit 2 
Fail

Sensor power supply 2 low or high 
input

–
1 driving 

cycle
C-08

P1639
Sensor Supply Circuit 3 
Fail

Sensor power supply 3 low or high 
input

–
1 driving 

cycle
C-09

P1657
Oil Level Lamp Circuit 
Malfunction

Oil level lamp control signal circuit 
open or short

– – –

P1660 Shut Off Valve
Mechanical problem in fuel shut off 
valve

–
1 driving 

cycle
B-35

P1680
Coolant Temperature Sig-
nal

Engine coolant temperature meter sig-
nal open or short

– – C-48

P1690 Warning Lamp Defect
Service vehicle soon (SVS) lamp con-
trol signal circuit open or short

– – C-37

P1725
Engine Speed Signal Cir-
cuit Malfunction

Tachometer signal circuit open or short – – C-49

P2146
Injector Power Supply Cir-
cuit Malfunction

Fuel injector control signal low or high 
input

–
1 driving 

cycle
C-23

DTC 
NO.

Detecting Item
Detecting Condition

(DTC will set when detecting:)
MIL SVS

Referring 
Table
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NOTE:
• “–” mark in MIL or SVS column indicates that indicator light does not light.
• Ignore DTC P1657 because any repair of circuit is not necessary even when it is detected by ECM.
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B-02, Data List
As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not tall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.
Also, conditions in the table below that can be checked by the scan tool are those detected by ECM and output
from ECM as commands and there may be cases where the engine or actuator is not operating (in the condi-
tion) as indicated by the scan tool.

Test Work Order Description Nominal Value
T01 Tester Display – Battery Voltage

• Ignition ON
• Engine OFF

11.0 ... 13.5 V

• All consumers turned off
• Engine starting greater than 8.0 V
• Engine running at idle speed, operating temperature 12.0 ... 15.0 V
Concerned Terminals:
E27-1, E27-2, E27-3, E27-50 (For RM413D)
G88-1, G88-2, G88-3, G88-50 (For RB413D)
Yes: T02 No: C-03

T02 Tester Display – Main Relay
• Ignition OFF OFF
• Ignition ON
• Engine OFF
• All consumers turned off

ON

Concerned Terminals:
E27-4, E27-5, E27-6, E27-80 (For RM413D)
G88-4, G88-5, G88-6, G88-80 (For RB413D)
Yes: T03 No: C-04

T03 Tester Display – Fuel Pump
• Ignition ON
• Engine OFF
• All consumers turned off
• Wait at least 20 s

OFF

• Engine running at idle speed, operating temperature ON
Concerned Terminals:
E27-75 (For RM413D)
G88-75 (For RB413D)
Yes: T04 No: C-06

T04 Tester Display – PPS 1 Voltage
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 3.80 V

• Accelerator pedal not actuated less than 1.00 V
• Accelerator pedal slightly actuated greater than 1.00 V
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T05 No: C-10
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T05 Tester Display – PPS 2 Voltage
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 1.8 V

• Accelerator pedal not actuated less than 0.50 V
• Accelerator pedal slightly actuated greater than 0.50 V
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T06 No: C-10

T06 Tester Display – Calculated Pedal Position
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

greater than 99 %

• Accelerator pedal not actuated less than 1 %
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T07 No: C-10

T07 Tester Display – Closed Throttle Position
• Ignition ON
• Engine OFF
• All consumers turned off
• Accelerator pedal actuated to full load stop

Inactive

• Accelerator pedal not actuated Active
Concerned Terminals:
E27-15, E27-32, E27-35, E27-41, E27-65, E27-83 (For RM413D)
G88-15, G88-32, G88-35, G88-41, G88-65, G88-83 (For RB413D)
Yes: T08 No: C-10

T08 Tester Display – Desired Idle
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

780 ... 900 RPM.

Concerned Terminals:
C66-43, C66-59 (For RM413D)
D26-43, D26-59 (For RB413D)
Yes: T09 No: C-05

Test Work Order Description Nominal Value
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T09 Tester Display – Engine Speed
• Ignition ON
• Engine starting

greater than 60 RPM.

• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

780 ... 900 RPM.

• Accelerator pedal briefly actuated to full load stop 850 ... 5000 RPM.
Scan tool display depend-
ing on engine speed

Concerned Terminals:
C66-43, C66-59 (For RM413D)
D26-43, D26-59 (For RB413D)
Yes: T10 No: C-05

T10 Tester Display – Coolant Temperature
• Engine running at idle speed, operating temperature
• All consumers turned off

80 ... 110 °C
176 ... 230 °F
2.50 ... 0.40 V

Concerned Terminals:
C66-29, C66-54 (For RM413D)
D26-29, D26-54 (For RB413D)

Scan tool display depend-
ing on engine condition

Yes: T11 No: C-15
T11 Tester Display – Fuel Temperature

• Ignition ON
• Engine OFF
• All consumers turned off

–10 ... 80 °C
14 ... 176 °F

Concerned Terminals:
E27-13, E27-61 (For RM413D)
G88-13, G88-61 (For RB413D)
Yes: T12 No: C-16

T12 Tester Display – Intake Air Temperature
• Engine running at idle speed, operating temperature
• All consumers turned off

Scan tool display con-
verges to outside tempera-
ture

Concerned Terminals:
C66-10, C66-27 (For RM413D)
D26-10, D26-27 (For RB413D)
Yes: T13 No: C-13

T13 Tester Display – MAF/MAF sensor voltage
• Engine running
• All consumers turned off
• Accelerator pedal slightly actuated

greater than 20 kg/h
greater than 1.70 V

• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated
• Wait at least 70 s

2.8 ... 5.5 g/sec
1.00 ... 2.20 V
5.5 ... 8.3 g/sec
1.70 ... 2.5 V

Concerned Terminals:
C66-14, C66-27, C66-40 (For RM413D)
D26-14, D26-27, D26-40 (For RB413D)
Yes: T14 No: C-14

Test Work Order Description Nominal Value
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T14 Tester Display – Barometric Pressure/Barometric Sensor Voltage
• Ignition ON
• Engine OFF
• All consumers turned off

90 ... 110 kPa
3.5 ... 4.5 V
Scan tool display is nearly 
identical to outside-air 
pressure

• Compare displayed pressure with outside-air pressure

NOTE:
This parameter is an internal value of the control unit.
Concerned Terminals:
–
Yes: T15 No: C-11

T15 Tester Display – Turbo Pressure /Turbo Pressure Voltage
• Ignition ON
• Engine OFF
• All consumers turned off

90 ... 110 kPa
1.5 ... 2.0 V
Scan tool display is nearly 
identical to outside-air 
pressure

• Compare displayed pressure with outside-air pressure 90 ... 110 kPa
1.5 ... 2.0 V

• Engine running at idle speed, operating temperature greater than 110 kPa
greater than 2.0 V

• Increase engine speed to 3500 rpm
Concerned Terminals:
C66-23, C66-24, C66-41 (For RM413D)
D26-23, D26-24, D26-41 (For RB413D)
Yes: T16 No: C-12

T16 Tester Display – EGR Valve (Exhaust-Gas Recirculation)
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

• Engine running at idle speed, operating temperature
• Accelerator pedal briefly actuated to full load stop

ON

• Accelerator pedal not actuated
• Wait at least 70 s

OFF

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T17 No: C-28

Test Work Order Description Nominal Value
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T17 Tester Display – EGR Solenoid Duty Cycle
• Engine running at idle speed, operating temperature
• All consumers turned off

less than 10 %

• Accelerator pedal briefly actuated to full load stop greater than 40 %
Value changing briefly

• Accelerator pedal not actuated
• Wait at least 70 s

less than 10 %

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T18 No: C-28

T18 Tester Display – Desired Rail Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

23.00 ... 29.00 MPa

• Accelerator pedal briefly actuated to full load stop greater than 26.00 MPa
Value changing briefly

Concerned Terminals:
C66-6, C66-8, C66-38 (For RM413D)
D26-6, D26-8, D26-38 (For RB413D)
Yes: T19 No: C-17

T19 Tester Display – Fuel Rail Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

23.00 ... 29.00 MPa
1.00 ... 1.80 V

• Accelerator pedal briefly actuated to full load stop greater than 25.00 MPa
greater than 1.80 V

Concerned Terminals:
C66-6, C66-8, C66-38 (For RM413D)
D26-6, D26-8, D26-38 (For RB413D)
Yes: T20 No: C-17

T20 Tester Display – Rail Pressure Regulator
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

greater than 25 %

• Accelerator pedal briefly actuated to full load stop Value changing briefly
Concerned Terminals:
C66-4, C66-34, E27-5 (For RM413D)
D26-4, D26-34, G88-5 (For RB413D)
Yes: T21 No: C-19

T21 Tester Display – Fuel Quantity
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

3.0 ... 6.0 mm3/str

• Accelerator pedal slightly actuated greater than 6.0 mm3/str
Concerned Terminals:
–
Yes: T22 No: C-23

Test Work Order Description Nominal Value
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T22 Tester Display – SOI
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

-1.0 ... 3.0 °CA

Concerned Terminals:
–
Yes: T23 No: C-23

T23 Tester Display – A/C Switch
• Ignition ON
• Engine OFF
• All consumers turned off OFF

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Engine running at idle speed, operating temperature
• Air conditioning system is switched on. ON

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-28 (For RM413D)
G88-28 (For RB413D)
Yes: T24 No: C-30

T24 Tester Display – A/C Pressure
• Engine running at idle speed, operating temperature
• All consumers turned off

300...1200 kPa
0.5...1.8 V

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Air conditioning system is switched on. greater than 700 kPa

greater than 0.8 V

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-10, E27-37, E27-87 (For RM413D)
G88-10, G88-37, G88-87 (For RB413D)
Yes: T25 No: C-29

Test Work Order Description Nominal Value
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T25 Tester Display – A/C Magnet Clutch
• Engine running at idle speed, operating temperature
• All consumers turned off

OFF

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Air conditioning system is switched on. ON

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
Concerned Terminals:
E27-79 (For RM413D)
G88-79 (For RB413D)
Yes: T26 No: C-31

T26 Tester Display – Radiator Fan
• Engine running
• All consumers turned off
• Coolant temperature is less than 98 °C (208 °F)

OFF

• Coolant temperature is greater than 97 °C (207 °F) LOW
Concerned Terminals:
E27-7, E27-8 (For RM413D)
G88-7, G88-8 (For RB413D)
Yes: T27 No: C-32

T27 Tester Display – Glow Relay
• Ignition ON
• Engine OFF
• All consumers turned off

ON

• Wait at least 10 s OFF
Concerned Terminals:
E27-70, E27-74 (For RM413D)
G88-70, G88-74 (For RB413D)
Yes: T28 No: C-33

T28 Tester Display – Brake Switch
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

• Brake pedal actuated ON
Concerned Terminals:
E27-68, E27-81 (For RM413D)
G88-68, G88-81 (For RB413D)
Yes: T29 No: C-21

Test Work Order Description Nominal Value
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T29 Tester Display – Vehicle Speed
• Ignition ON 0 km/h

0 mph
• Engine OFF
• All consumers turned off
• Vehicle travelling (constant speed, approximately 30 km/h (19 

mph))
30 km/h
19 mph
Diagnostic tester display 
converges to speedometer 
display

Concerned Terminals:
E27-89 (For RM413D)
G88-89 (For RB413D)
Yes: T30 No: C-40

T30 Tester Display – Service Vehicle Soon (SVS) Indicator Lamp
• Ignition ON
• Engine OFF
• All consumers turned off

ON

• Wait at least 5 s OFF
Concerned Terminals:
E27-77 (For RM413D)
G88-77 (For RB413D)
Yes: T31 No: C-37

T31 Tester Display – Glow Indicator Lamp
• Ignition ON
• Engine OFF
• All consumers turned off

The telltale is briefly ON.

• Wait at least 10 s Off 12V
Concerned Terminals:
E27-52 (For RM413D)
G88-52 (For RB413D)
Yes: T32 No: C-34

T32 Tester Display – Oil Level Warning
• Ignition ON
• Engine OFF
• All consumers turned off

OFF

Concerned Terminals:
E27-26 (For RM413D)
G88-26 (For RB413D)
Yes: – No: C-39

Test Work Order Description Nominal Value
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B-03, Connect Scan Tool and Establish Communication

Updata the diagnostic software for SUZUKI scan tool referring to “Tech2 Programing Manual” in case that the
diagnosis can not be performed due to the old diagnostic software. In case that the diagnosis can not be per-
formed even though the diagnostic software whose version is appropriate, is used, go to “C-01, No Communica-
tion between Scan Tool and Control Unit”.
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B-04, Actuator Test

Test Work Order Description Nominal Value
T01 Tester Display – Fuel Pump Relay Test

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The fuel pump is not run-
ning

• Press YES key ON Noise check:
Clicking noise from the 
relay
and
Is the fuel pump running?

Concerned Terminals:
E27-75 (For RM413D)
G88-75 (For RB413D)
Yes: T02 No: C-06

T02 Tester Display – EGR Solenoid Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF
• Press YES key ON Noise check:

Clicking noise from the 
actuator

Concerned Terminals:
C66-5, C66-15 (For RM413D)
D26-5, D26-15 (For RB413D)
Yes: T03 No: C-28
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T03 Tester Display – Glow plug control
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press YES key ON Diagnosis Glow Controller
Active

• Press NO key OFF Diagnosis Glow Controller
Inactive

Concerned Terminals:
E27-70, E27-74 (For RM413D)
G88-70, G88-74 (For RB413D)
Yes: T04 No: C-33

T04 Tester Display – Radiator Fan Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF All cooling fans are 
switched off

• Press YES key ON The blower speed is 
increased stepwise.
The following component is 
switched on:
Radiator Fan Motor

Concerned Terminals:
E27-7, E27-8 (For RM413D)
G88-7, G88-8 (For RB413D)
Yes: T05 No: C-32

Test Work Order Description Nominal Value



6-3-26 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T05 Tester Display – Malfunction Indicator Lamp (MIL) Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Malfunction indicator lamp 
(MIL)

• Press YES key ON The following component is 
switched on:
Malfunction indicator lamp 
(MIL)

Concerned Terminals:
E27-78 (For RM413D)
G88-78 (For RB413D)
Yes: T06 No: C-36

T06 Tester Display – Service Vehicle Soon (SVS) Lamp Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Service vehicle soon (SVS) 
lamp

• Press YES key ON The following component is 
switched on:
Service vehicle soon (SVS) 
lamp

Concerned Terminals:
E27-77 (For RM413D)
G88-77 (For RB413D)
Yes: T07 No: C-37

Test Work Order Description Nominal Value
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T07 Tester Display – Glow Indicator Lamp Test
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• Press NO key OFF The following component is 
switched off:
Glow indicator lamp

• Press YES key ON The following component is 
switched on:
Glow indicator lamp

Concerned Terminals:
E27-52 (For RM413D)
G88-52 (For RB413D)
Yes: – No: C-34

Test Work Order Description Nominal Value
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B-05, Additional Functions

Test Work Order Description Nominal Value
T01 Tester Display – Read ECM Identification

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Data 

List of ECM Registration under Misc Test, select the desired test 
and confirm with ENTER. Follow the instructions in the scan tool 
display.

NOTE:
This test can be used to monitor various different system spe-
cific data.

Displayed value okay?

Concerned Terminals:
–
Yes: T02 No: C-02

T02 Tester Display – Display Immobilizer Status
Check immobilizer control system status referring to “Scan Tool 
Data” in Section 8G3.
Yes: – No: C-02
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B-06, Programming

Test Work Order Description Nominal Value
T01 Tester Display

Registration (Immobilizer System)
Refer to “Registration Procedure of Immobilizer System Compo-
nents” in Section 8G3.

Programming okay?

Yes: T02 No: C-02
T02 Tester Display

ECM Setting
Refer to “ECM registration” in Section 6E3. Programming okay?
Yes: T03 No: C-02

T03 Tester Display
Replace Injector
Refer to “ECM registration” in Section 6E3. Programming okay?
Yes: – No: C-02
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B-07, ECU Control

Test Work Order Description Nominal Value
T01 Tester Display – RPM Control

• Engine idling
• Press corresponding key in the system main menu to select Out-

put Tests under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.
Engine Speed (RPM) Control

• After the test is started, the corresponding component can be actu-
ated using the YES/NO keys.

• The YES/NO keys can be used to change engine speed in the 
range from approximately 800 rpm to 3000 rpm.

Engine Speed between 
800 rpm and 3000 rpm

Concerned Terminals:
–
Yes: – No: C-02
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B-08, No Matching Customer Complaint

Test Work Order Description Nominal Value
T01 No Matching Customer Complaint

The following test steps may or may not be helpful, they are only a 
proposal.
Diagnostic Trouble Codes
• Read and record diagnostic trouble codes
• Check for history trouble code. If a history trouble code is stored 

this may indicate the circuit which has the intermittent condition.
• Use the following table to obtain the concerned functional group 

and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code

• Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Quick Check
• Perform the following evaluation:

Refer to Table B-02, Data List
Refer to Table B-04, Actuator Test

• Check Additional Information
Refer to Table B-05, Additional Functions

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-09, Symptom Chart/Customer Complaints

Test Work Order Description Nominal Value
T01 Check: Symptom/Customer Complaint Match

Select the suitable symptom group, which fits the complaint.
• Refer to Table B-10, Complaint: Engine Start
• Refer to Table B-11, Complaint: Engine Idling
• Refer to Table B-12, Complaint: Engine Behaviour Under Normal 

Driving Conditions
• Refer to Table B-13, Complaint: Engine Performance
• Refer to Table B-14, Complaint: Exhaust Gas
• Refer to Table B-15, Complaint: Oil/Coolant/Fuel-System
• Refer to Table B-16, Complaint: Engine Mechanic
• Refer to Table B-17, Check: Functionality of Adjacent Systems
Yes: – No: –
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B-10, Complaint: Engine Start

Customer complaint Remedy
Engine does not start, starter 
slow/does not turn

Perform the following test step:
• Refer to Table C-46, Starter Circuit

Engine does not start, starter 
runs normal

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-02, Data List “T18” Desired Rail Pressure
• Refer to Table B-02, Data List “T19” Fuel Rail Pressure
• Refer to Table B-02, Data List “T20” Rail Pressure Regulator
• Refer to Table B-02, Data List “T21” Fuel Quantity
• Refer to Table B-02, Data List “T22” SOI
• Refer to Table B-02, Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit

Engine starts poorly, starter 
runs normal

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit
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B-11, Complaint: Engine Idling

Customer complaint Remedy
Engine stalls at idle speed, 
no restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
• Check compression

Engine stalls during opera-
tion, restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T09” Engine Speed

Engine does not react on 
accelerator pedal actuation

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Engine idle speed is 
increased

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-35
Idle speed too low The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Surging /shaking while idling The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T08” Desired Idle
• Refer to Table B-02 Data List “T09” Engine Speed
Check compression pressure
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug control Test

Abnormal combustion sound, 
engine knocking

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired  Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Customer complaint Remedy
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B-12, Complaint: Engine Behaviour Under Normal Driving Conditions

Customer complaint Remedy
Engine stalls during opera-
tion, no restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Engine stalls during opera-
tion, restart possible

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Erratic engine operation, 
reproducible misfire

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 PROGRAMMING “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
Check compression pressure
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit
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Jerky engine operation The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T28” Brake Switch
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Customer complaint Remedy
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B-13, Complaint: Engine Performance

Customer complaint Remedy
Reduced cut-off speed The following tests must be performed in the given order:

• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1 
• Refer to Table B-02 Data List “T05” PPS 2 
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Erratic engine operation, 
reproducible misfire

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Time Relay Test
• Refer to Table C-35, Filterheating Circuit
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Poor engine response The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Reduced engine perfor-
mance in all operating condi-
tions

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-06 Programming “T03” Replace Injector
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T04” PPS 1
• Refer to Table B-02 Data List “T05” PPS 2
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table C-35, Filterheating Circuit

Customer complaint Remedy
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B-14, Complaint: Exhaust Gas

Customer complaint Remedy
Excessive white smoke The following tests must be performed in the given order:

• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test
• Refer to Table C-35, Filterheating Circuit

Excessive black/grey smoke The following tests must be performed in the given order:
• Check Engine Oil Level
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T09” Engine Speed
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Excessive blue smoke Perform the following tests in the given order until a defect is found.
The following tests must be performed in the given order:
• Check Engine Oil Level
• Refer to Table B-21, Fuel System
• Refer to Table B-22, Intake-Air System
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T12” Intake Air Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-02 Data List “T18” Desired Rail Pressure
• Refer to Table B-02 Data List “T19” Fuel Rail Pressure
• Refer to Table B-02 Data List “T20” Rail Pressure Regulator
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI
• Refer to Table B-02 Data List “T09” Engine Speed
The check of the following system is only necessary, if the outside temperature 
is less than 0 °C (32 °F).
• Refer to Table B-04 Actuator Test “T03” Glow Plug Control Test

Customer complaint Remedy
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B-15, Complaint: Oil/Coolant/Fuel-System

Customer complaint Remedy
Engine overheated The following tests must be performed in the given order:

• Check the following system/signal for proper operation:
Engine Cooling

• Refer to Table B-04 Actuator Test “T04” Radiator Fan Test
• Refer to Table B-21, Fuel System
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T10” Coolant Temperature
• Refer to Table B-02 Data List “T11” Fuel Temperature
• Refer to Table B-02 Data List “T14” Barometric Pressure/Barometric Sensor 

Voltage
• Refer to Table B-22, Intake-Air System
• Check Engine Oil Level
• Refer to Table B-02 Data List “T21” Fuel Quantity
• Refer to Table B-02 Data List “T22” SOI

Rising engine oil level The following tests must be performed in the given order:
• Check Engine Oil Level
• Engine oil pressure
• Refer to B-21, Fuel System
• Refer to Table B-02 Data List “T21” Fuel Quantity

Leaks in fuel system Perform the following test step:
• Refer to B-21, Fuel System
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B-16, Complaint: Engine Mechanic

Customer complaint Remedy
Mechanical engine problem The following tests must be performed in the given order:

• Check Engine Oil Level
• Engine oil pressure
• Refer to B-21, Fuel System
• Check compression
• Engine valve gear
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B-17, Check: Functionality of Adjacent Systems

Customer complaint Remedy
Engine can not be switched 
off with the ignition lock

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-21, Fuel System
• Check Engine Oil Level

Speedometer display defec-
tive

The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T29” Vehicle Speed

No speed signal recognized The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-02 Data List “T09” Engine Speed

Glow time telltale defective The following tests must be performed in the given order:
• Refer to Table B-02 Data List “T01” Battery Voltage
• Refer to Table B-04 Actuator Test “T07” Glow Indicator Lamp Test
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B-18, Check: Intermittent Faults

Test Work Order Description Nominal Value
T01 Intermittent System Operation

NOTE:
Refer to “Intermittent and Poor Connections Inspection” in Sec-
tion 0A for farther details.
Preliminary diagnostic check (visual inspection)
• Check all sensors, actuators and the wiring harness of the system 

for corrosion and damages.
• Check all connectors of the system for corrosion and for damaged 

terminals.
• Check all ground connections of the system for corrosion and 

damages
• Check if the fault was recognized in an area of strong electromag-

netic sources e.g. near radio stations
Diagnostic Trouble Codes
• Read and record trouble codes
• Check for history trouble code. If a history trouble code is stored 

this may indicate the circuit which has the intermittent condition.
History trouble code is leading to an intermittent problem. This 
trouble codes refer to a related functional group. To find the defec-
tive component the following test steps may be helpful.

• Use the following table to obtain the concerned functional group 
and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Snapshot function of the Scan tool
• Select the snapshot function of the Scan Tool. Set the Scan Tool 

to trigger by Any DTC and try to recreate the conditions that may 
cause the trouble code to be set. Use the Scan tool application to 
analyse the related data list parameters.
The disturbances in the signal can be observed at the trigger point 
where the trouble code is set.
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T01 • Use the following table to obtain the concerned functional group 
and perform the following additional test steps, while performing 
the troubleshooting in the C-x tables.
Refer to Table B-01, Diagnostic Trouble Code
Refer to Table B-02, Data List
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use an oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

Symptoms/Customer Complaints
• Check if one of the symptoms in the following table match the pre-

viously recorded customer complaint and perform the following 
additional test steps, while performing the troubleshooting in the C-
x tables.
Refer to Table B-09, Symptom Chart/Customer Complaints
Move the related connectors, wiring harness and components in 
order to find the failure. Switch on all electric consumers by turns, 
because this can cause an electromagnetic interference in a cir-
cuit. Use the oscilloscope to observe the wiring harness for distur-
bances. Operate the system under different conditions over a 
considerable time.

After successful test/fault repair proceed to the next test step
Yes: – No: –

Test Work Order Description Nominal Value
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B-19, Programming ECM

Test Work Order Description Nominal Value
T01 Programming

The following tests must be performed in the given order:
• The following programing function has to be performed to program 

the fuel injector calibration code.
– Refer to Table B-06 Programming “T03” Replace Injector

• After programming successfully, check if the system malfunction is 
still present.

• If the malfunction is still present, continue with the following tests:
• With trouble code P0602 recognized:

Refer to Table C-02, Control Unit Hard- and Software
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-20, Immobilizer Check

Test Work Order Description Nominal Value
T01 Programming

• Verify programming of the control unit:
Refer to Table B-06 Programming “T01” Registration (Immobilizer 
System)

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-21, Fuel System

Test Work Order Description Nominal Value
T01 Check: Fuel Pipes and Fuel Filter

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content
• The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)

System okay?

Yes: T02 No: C-42
T02 Check: Fault Location

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-22, Intake-Air System

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

• Verify mechanical system functions/components
Intake system

• Check intake system/charge air hoses for leaks (secondary air, 
porosity and blockages)

• Check the hose clamps at the intake-air system/charge-air system 
for correct fitting.

• Check connected hoses and tubes for kinks, damage etc.
• Check air filter for fouling and correct mounting.
• Check mass air flow sensor for fouling.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

Test okay?

Yes: T02 No: C-41
T02 Check: Fault Location

The following test steps must be performed in the given order. If a 
fault is found in one test step, the subsequent test steps can be 
skipped.
• Perform quick check data list:

Refer to Table B-02 Data List “T13” MAF/MAF Sensor Voltage
• Perform quick check actuator test:

Refer to Table B-04 Actuator Test “T02” EGR Solenoid Test
• Perform quick check data list:

Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-23, Check: Intake-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Intake-Air System/Charge-Air System

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-22, Intake-Air System
• If no defect has been found in previous test steps:

Refer to Table C-14, Mass or Volume Air Flow Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –



6-3-52 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
B-24, Check: Intake-Air System/Charge-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Intake-Air System/Charge-Air System

Perform the following tests in the given order until a defect is found.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

• Check air filter for fouling and correct mounting.
• Check mass air flow sensor for fouling.
• Check intake system/charge air hoses for leaks (secondary air, 

porosity and blockages)
• Check connected hoses and tubes for kinks, damage etc.
• Perform quick check data list:

Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-25, Check: Charge-Air System

Test Work Order Description Nominal Value
T01 Check: Function-Group Charge-Air System

Perform the following tests in the given order until a defect is found.
• Verify mechanical system functions/components

Exhaust-gas turbo charger
Exhaust system

• Perform quick check data list:
Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-26, Check: Distance Signal

Test Work Order Description Nominal Value
T01 Vehicle Speed Information Check

Perform the following tests in the given order until a defect is found.
• Connect scan tool, select concerned Electronic System, establish 

communication and verify, that the correct control unit is installed:
Refer to Table B-03, Connect Scan Tool and Establish Communi-
cation

• Read and record diagnostic trouble codes
• If a trouble code is stored:

Refer to Table B-01, Diagnostic Trouble Code
• Perform quick check data list:

Refer to Table B-02 Data List “T29” Vehicle Speed
• If no defect has been found in previous test steps:

Refer to Table C-40, Vehicle Speed Sensor Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-27, Check: Pressure Sensor Signal

Test Work Order Description Nominal Value
T01 Check: Datalist Parameter

Perform the following tests in the given order until a defect is found.
• Perform quick check data list:

Refer to Table B-02 Data List “T14” Barometric Pressure/Baromet-
ric Sensor Voltage
Refer to Table B-02 Data List “T15” Turbo Pressure/Turbo Pres-
sure Voltage

• If no defect has been found in previous test steps:
Refer to Table C-12, Boost Pressure Sensor Circuit

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-28, Complaint: Engine Temperature

Test Work Order Description Nominal Value
T01 Check: Adjacent System

• Check the following system for proper operation:
Engine cooling system
Fuel cooling system

System okay?

Yes: T02 No: C-42
T02 Check: Datalist Parameter

The following test steps must be performed in the given order. If a 
fault is found in one test step, the subsequent test steps can be 
skipped.
• Perform quick check data list:

Refer to Table B-02 Data List “T10” Coolant Temperature
Refer to Table B-02 Data List “T11” Fuel Temperature

• If no defect has been found in previous test steps:
Refer to Table C-47, System Status Information

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-29, Check: High Pressure Area

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)
• Perform a visual check of the following components:

High-pressure fuel pump
Common Rail
Fuel Pressure Sensor
Fuel Pressure Regulator
Injector - Cylinder 1
Injector - Cylinder 2
Injector - Cylinder 3
Injector - Cylinder 4

System okay?

Yes: T02 No: C-45
T02 Check: Mechanics and/or Hydraulics

• Check injector
NOTE:
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3 before servicing fuel system.

Test okay?

Yes: – No: C-45
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B-30, Check: Low and High Pressure Section

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check the correct fitting of the connections and sealing.

(use only sealing, that is approved by the vehicle manufacturer)
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)
• Check for pressure decrease in the high pressure section.

(leakage, blockage)

System okay?

Yes: T02 No: C-44
T02 Actuator Test

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test

• After successful test/fault repair proceed to the next test step
Yes: T03 No: –

T03 Check: Mechanics and/or Hydraulics
• Check injector
NOTE:
Refer to “Precautions” under “Fuel Delivery System” in Section
6E3 before servicing fuel system.

Test okay?

Yes: – No: C-44
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B-31, Check: Low Pressure Section

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

CAUTION:
The fuel system is very sensitive. Work should be done with
high cleanliness and care. Air in the fuel system can cause dam-
age to the high-pressure fuel pump. That's why the vehicle must
never be driven till the fuel tank is empty.
• Check fuel tank for correct fuel sort content

The fuel reserve must be greater than 5 L
• Check connected hoses and tubes for kinks, damage etc.
• Check fuel filter
• Check for pressure decrease in the fuel supply section.

(leakage, blockage)

System okay?

Yes: T02 No: C-43
T02 Actuator Test

• Perform quick check actuator test:
Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-32, Trouble Codes: Check 1

Test Work Order Description Nominal Value
T01 Check: Function-Group High Pressure Area

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-29, Check: High Pressure Area
Refer to Table B-31, Check: Low Pressure Section

• If no defect has been found in previous test steps:
Refer to Table C-45, Function-Group High Pressure Area

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-33, Trouble Codes: Check 2

Test Work Order Description Nominal Value
T01 Check: Fuel Pipes and Fuel Filter

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-31, Check: Low Pressure Section
• If no defect has been found in previous test steps:

Refer to Table C-43, Function-Group Low Pressure Section
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-34, Trouble Codes: Check 3

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

• Is the trouble code P0201 stored?
Yes: C-24 No: T02

T02 Check: Diagnostic Trouble Code stored
• Is the trouble code P0202 stored?
Yes: C-25 No: T03

T03 Check: Diagnostic Trouble Code stored
• Is the trouble code P0203 stored?
Yes: C-26 No: T04

T04 Check: Diagnostic Trouble Code stored
• Is the trouble code P0204 stored?
Yes: C-27 No: T05

T05 Check: Function-Group High Pressure Area
Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-30, Check: Low and High Pressure Section
• If no defect has been found in previous test steps:

Refer to Table C-44, Function-Group Low and High Pressure Sec-
tion

• After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-35, Trouble Codes: Check 4

Test Work Order Description Nominal Value
T01 Check: Fault Location

Perform the following tests in the given order until a defect is found.
• Perform quick check actuator test:

Refer to Table B-04 Actuator Test “T01” Fuel Pump Relay Test
• If no defect has been found in previous test steps:

Refer to Table C-42, Function-Group Fuel System
• After successful test/fault repair proceed to the next test step
Yes: – No: –



6-3-64 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
B-36, Trouble Codes: Check 5

Test Work Order Description Nominal Value
T01 Preliminary Diagnostic Check (Visual Inspection)

Perform the following tests in the given order until a defect is found.
• Perform the following quick checks:

Refer to Table B-22, Intake-Air System
• If no defect has been found in previous test steps:

Refer to Table C-28, Exhaust Gas Recirculation Valve Circuit
• After successful test/fault repair proceed to the next test step
Yes: – No: –
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C-01, No Communication between Scan Tool and Control Unit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• All consumers turned off
• Measure voltage between the following terminals:

Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G56-16
&
Ground

greater than 11 V

Yes: T02 No: T18
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T03 No: E16
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-23
&
Ground

greater than 11 V

Yes: T04 No: T06
T04 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Immobilizer Control Module
• Measure resistance between the following terminals:

Immobilizer Control Module – Wiring harness connector (wiring harness 
side) terminal G50-7
&
ECM – Wiring harness connector (wiring harness side) terminal E27-88

less than 5 Ohm

Yes: T05 No: E03
T05 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G56-4
&
Ground

less than 5 Ohm

Yes: E01 No: E02
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T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Fuse
• Check the following component for proper operation:

Circuit Fuse

Test okay?

Yes: T07 No: T16
T07 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E04 No: T08
T08 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition Switch
• Measure voltage between the following terminals:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-5
&
Ground

greater than 11 V

Yes: E05 No: T09
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E06 No: E07
T11 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T12 No: E13

Test Work Order Description Nominal Value
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T12 Check: Short to Ground of Voltage Supply Circuit
• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E12
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: E10
T15 Check: Component

• Remove fused jumper wire
• Disconnect wiring harness connector from:

Starting Motor – Wiring harness connector (wiring harness side) wiring 
colour C46-1

• Connect fused jumper wire to:
Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G05-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E08 No: E09

Test Work Order Description Nominal Value
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T16 Check: Component
• Connect fused jumper wire to:

Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: T17
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
Glow Controller

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM
– Immobilizer Control Module
– Clutch Switch
– MAF and IAT Sensor
– Fuel Heating Relay
– Compressor Relay
– Fuel Pump Relay
– Radiator Fan Relay No.1, No.2, No.3

Test okay?

Yes: E14 No: E15
T18 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T19 No: T25
T19 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: T20
T20 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T21 No: T24
T21 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E18 No: T22

Test Work Order Description Nominal Value
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T22 Check: Component
• Remove electrical component from socket:

System Main Fuse
• Check the following component for proper operation:

System Main Fuse

Test okay?

Yes: T23 No: E21
T23 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
System Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E19 No: E20
T24 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E18 No: E22
T25 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E23 No: T26
T26 Check: Component

• Remove electrical component from socket:
Radio

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
ECM (Wiring Harness Connector E27)
Combination Meter
Interior light
Information Display
Clock

Test okay?

Yes: E14 No: E24

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-4
&
Ground

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-88
&
Immobilizer Control Module – Wiring harness connector (wiring harness side) terminal G50-7

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-23

E05 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-2
&
Circuit Fuse – Input contact
or

• Defective component:
Ignition Switch

E06 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E07 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E08 • Defective component:
Ignition Switch
or
Starting Motor

E09 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C46-1

E10 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-1
&
Circuit Fuses – Input contact
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E11 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-2
&
Circuit Fuses – Input contact

E12 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-4
&
Circuit Fuses – Input contact

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E14 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E15 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-23
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E16 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E17 • Circuit interruption between:
Circuit Fuse – Output contact
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-16

E18 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E19 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E20 • Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact
or

• Defective component:
Battery

Result Cause Of Fault
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E21 • Short circuit to ground between:
System Main Fuse – Output contact
&
Generator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact
or

• Defective component:
Generator

E22 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Circuit Fuses – Input contact

E23 • Defective component:
Scan Tool

E24 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Radio – Wiring harness connector (wiring harness side) terminal G28-8
&
Clock – Wiring harness connector (wiring harness side) terminal G30-1
&
Information Display – Wiring harness connector (wiring harness side) terminal G25-8
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-12
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G56-16
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K02-2
&
Interior Light – Wiring harness connector (Wiring harness side) terminal O01-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• All consumers turned off
• Measure voltage between the following terminals:

Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G09-16
&
Ground

greater than 11 V

Yes: T02 No: T18
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Ground

greater than 11 V

Yes: T03 No: E16
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-23
&
Ground

greater than 11 V

Yes: T04 No: T06
T04 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Immobilizer Control Module
• Measure resistance between the following terminals:

Immobilizer Control Module – Wiring harness connector (wiring harness 
side) terminal G17-7
&
ECM – Wiring harness connector (wiring harness side) terminal G88-88

less than 5 Ohm

Yes: T05 No: E03
T05 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Data Link Connector – Wiring harness connector (wiring harness side) 
terminal G09-4
&
Ground

less than 5 Ohm

Yes: E01 No: E02
T06 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T07 No: T16
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T07 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E04 No: T08
T08 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition Switch
• Measure voltage between the following terminals:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-5
&
Ground

greater than 11 V

Yes: E05 No: T09
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E06 No: E07
T11 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T12 No: E13
T12 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E12

Test Work Order Description Nominal Value
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T13 Check: Short to Ground of Voltage Supply Circuit
• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: E10
T15 Check: Component

• Remove fused jumper wire
• Disconnect wiring harness connector from:

Starting Motor – Wiring harness connector (wiring harness side) wiring 
colour C06-1

• Connect fused jumper wire to:
Ignition Switch – Wiring harness connector (wiring harness side) terminal 
G24-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E08 No: E09
T16 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: T17

Test Work Order Description Nominal Value



6-3-76 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T17 Check: Short to Ground of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Glow Controller
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation.
• Disconnect each of the following components/control units from the wir-

ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM
– Immobilizer Control Module
– Clutch Switch
– MAF and IAT Sensor
– Fuel Heating Relay
– Compressor Relay
– Fuel Pump Relay

Test okay?

Yes: E14 No: E15
T18 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T19 No: T25
T19 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: T20
T20 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T21 No: T24
T21 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E18 No: T22
T22 Check: Component

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: T23 No: E21

Test Work Order Description Nominal Value
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T23 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

System Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E19 No: E20
T24 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E18 No: E22
T25 Check: Component

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E23 No: T26
T26 Check: Component

• Remove electrical component from socket:
Radio

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

• Disconnect each of the following components/control units from the wir-
ing harness consecutively and check the fuse of the fused jumper wire 
for proper operation each time:
– ECM (Wiring Harness Connector G88)
– Combination Meter
– Interior light
– Clock

Test okay?

Yes: E14 No: E24

Test Work Order Description Nominal Value



6-3-78 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-4
&
Ground

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-88
&
Immobilizer Control Module – Wiring harness connector (wiring harness side) terminal G17-7

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-23

E05 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit Fuse – Input contact
or

• Defective component:
Ignition Switch

E06 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-5

E07 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E08 • Defective component:
Ignition Switch
or
Starting Motor

E09 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C06-1

E10 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-1
&
Circuit Fuses – Input contact
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E11 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit Fuses – Input contact

E12 • Short circuit to ground between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-4
&
Circuit Fuses – Input contact

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-5

E14 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E15 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-23
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E16 • Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-50

E17 • Circuit interruption between:
Circuit Fuse – Output contact
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-16

E18 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E19 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E20 • Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact
or

• Defective component:
Battery

Result Cause Of Fault
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E21 • Short circuit to ground between:
System Main Fuse – Output contact
&
Generator – Wiring harness connector (wiring harness side) terminal C08-1
&
Circuit Main Fuses – Input contact
or

• Defective component:
Generator

E22 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Circuit Fuses – Input contact

E23 • Defective component:
Scan Tool

E24 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Radio – Wiring harness connector (wiring harness side) terminal G64-4
&
Clock – Wiring harness connector (wiring harness side) terminal G29-1
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-32
&
Data Link Connector – Wiring harness connector (wiring harness side) terminal G09-16
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K02-2
&
Interior Light – Wiring harness connector (Wiring harness side) terminal K06-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-02, Control Unit Hard- and Software
Test Table

Result table

Test Work Order Description Nominal Value
T01 Result: High Transition Resistance

• Check the following circuit for proper operation:
Ground connection of the control unit case

Test okay?

Yes: T02 No: E03
T02 Check: Programming

• Ignition ON
• Repeat programming

Programming okay?

Yes: E01 No: E02

Result Cause Of Fault
E01 • Previous programming was faulty
E02 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Following system/component is faulty:
Ground connection of the control unit case
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C-03, System Voltage Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Engine running
• Increase engine speed to 3000 rpm
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

13 ... 15 V

Yes: T02 No: E05
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: E04
T03 Check Short to Ground/Interruption of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T04 No: E06
T04 Check: Transition Resistance of Voltage Supply Circuit

• All consumers turned off
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-

age between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Ground

greater than 11 V

Yes: T04 No: E03
T05 Check: Transition Resistance of Voltage Supply Circuit

• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-
age between the following terminals:
Battery Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-1, 
E27-2, E27-3

greater than 11 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • High transition resistance between:
Ground
&
ECM – Wiring harness connector (wiring harness side) terminal E27-1, E27-2, E27-3

E03 • High transition resistance between:
Battery – Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E04 • Check the following component for proper operation:
Battery
and/or
Generator
and/or
Starting Motor
and/or

• Check the following circuit for proper operation:
Terminal C47-1, C59-1 and system main fuse

E05 • Defective component:
Generator

E06 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1, E36-4

• Circuit interruption between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50
or
Defective component:
Brake Light Switch
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Engine running
• Increase engine speed to 3000 rpm
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

13 ... 15 V

Yes: T02 No: E05
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: E04
T03 Check: Transition Resistance of Voltage Supply Circuit

• All consumers turned off
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-

age between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-50
&
Ground

greater than 11 V

Yes: T04 No: E03
T04 Check: Transition Resistance of Voltage Supply Circuit

• Connect test lamp ( 10 W ) and multimeter in parallel and measure volt-
age between the following terminals:
Battery Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal G88-1, 
G88-2, G88-3

greater than 11 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • High transition resistance between:
Ground
&
ECM – Wiring harness connector (wiring harness side) terminal G88-1, G88-2, G88-3

E03 • High transition resistance between:
Battery – Positive (+) terminal
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

E04 • Check the following component for proper operation:
Battery
and/or
Generator
and/or
Starting Motor
and/or

• Check the following circuit for proper operation:
Terminal C02-1, C08-1 and system main fuse

E05 • Defective component:
Generator
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C-04, Control Unit Main Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Main Relay
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E58-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-1
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Ignition ON
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E58-4
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-3
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect fused jumper wire to:

Main Relay – Socket Terminal E58-4
&
Battery positive (+) terminal

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-6
&
Ground

greater than 11 V

Yes: T06 No: E06
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T06 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-4
&
Ground

greater than 11 V

Yes: T07 No: E05
T07 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: T08 No: T19
T08 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal C66-5
&
Ground

greater than 11 V

Yes: T09 No: E04
T09 Check: Component

• Remove fused jumper wire
• Insert electrical component in socket:

Main Relay
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

greater than 11 V

Yes: T10 No: E03
T10 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: E01 No: E02
T11 Check: Short to Voltage of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E58-4
&
Ground

less than 0.3 V

Yes: E08 No: E09

Test Work Order Description Nominal Value
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T12 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Main Fuse
• Check the following component for proper operation:

Circuit Main Fuse

Test okay?

Yes: T12 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E11 No: T13
T14 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: E12 No: E13
T15 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T15 No: T17
T16 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Main Relay – Socket Terminal E58-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E02 No: T16
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E01 No: E14
T18 Check: Short to Ground of Voltage Supply Circuit

• Remove electrical component from socket:
Fuel pump relay

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E15 No: E16

Test Work Order Description Nominal Value
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T19 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Remove electrical component from socket:

Circuit Fuse
• Check the following component for proper operation:

Circuit Fuse

Test okay?

Yes: T20 No: T21
T20 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: E18
T21 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Disconnect wiring harness connector from:

EGR Valve
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 500 
kOhm

Yes: T22 No: E19
T22 Check: Component

• Connect wiring harness connector to:
EGR Valve

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery positive (+) terminal

• Check the following component for proper operation
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: E20

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Main Relay

E03 • Short circuit to ground/interruption of circuit between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80
or

• Defective component:
Main Relay

E04 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – harness connector (wiring harness side) terminal C66-5

E05 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-4

E06 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-6

E07 • Short circuit to voltage between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80

E08 • Short circuit to voltage between:
Circuit Fuse – Output contact
&
EGR Valve – Wiring harness connector (wiring harness side) terminal C70-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5, C66-5
or

• Defective component:
EGR Valve

E09 • Short circuit to voltage between:
Circuit Fuse – Input contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-4, E27-6

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E58-1
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E11 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E58-2

E12 • Defective component:
Battery
or

• Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact

E13 • Defective component:
Alternator
or

• Short circuit to ground between:
System Main Fuse – Output contact
&
Alternator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact

E14 • Short circuit to ground between:
Main Relay – Socket Terminal E58-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-80

E15 • Short circuit to ground between:
Fuel Pump Relay – Socket terminal C53-4
&
Fuel Pump and Gauge Unit – Wiring harness connector (Wiring harness side) terminal L71-3
or
Defective component:
Fuel Pump

E16 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-3

E17 • Circuit interruption between:
Main Relay – Socket terminal E58-4
&
Circuit Fuse – Input contact

E18 • Circuit interruption between
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5

E19 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal E27-5, C66-5

E20 • Defective component:
EGR Valve

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Main Relay
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E75-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-1
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Ignition ON
• Measure voltage between the following terminals:

Main Relay – Socket Terminal E75-4
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-3
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect fused jumper wire to:

Main Relay – Socket Terminal E75-4
&
Battery positive (+) terminal

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-6
&
Ground

greater than 11 V

Yes: T06 No: E06
T06 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-4
&
Ground

greater than 11 V

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: T08 No: T19
T08 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal D26-5
&
Ground

greater than 11 V

Yes: T09 No: E04
T09 Check: Component

• Remove fused jumper wire
• Insert electrical component in socket:

Main Relay
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

greater than 11 V

Yes: T10 No: E03
T10 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: E01 No: E02
T11 Check: Short to Voltage of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Measure voltage between the following terminals:
Main Relay – Socket Terminal E75-4
&
Ground

less than 0.3 V

Yes: E08 No: E09
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T15

Test Work Order Description Nominal Value
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T13 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E11 No: T14
T14 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
System Main Fuse

• Check the following component for proper operation:
System Main Fuse

Test okay?

Yes: E12 No: E13
T15 Check: Short to Ground of Voltage Supply Circuit

• Connect fused jumper wire to:
Circuit Main Fuse – Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T16 No: T18
T16 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Main Relay – Socket Terminal E75-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E02 No: T17
T17 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E01 No: E14
T18 Check: Short to Ground of Voltage Supply Circuit

• Remove electrical component from socket:
Fuel pump relay

• Insert new fuse into the socket of the fused jumper wire and then check 
this fuse for proper operation.

Test okay?

Yes: E15 No: E16
T19 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T20 No: T21

Test Work Order Description Nominal Value
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T20 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E17 No: E18
T21 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Disconnect wiring harness connector from:

EGR Valve
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 500 
kOhm

Yes: T22 No: E19
T22 Check: Component

• Connect wiring harness connector to:
EGR Valve

• Connect fused jumper wire to:
Circuit Fuse – Output contact
&
Battery positive (+) terminal

• Check the following component for proper operation
Fuse of the fused jumper wire

Test okay?

Yes: E01 No: E20

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Main Relay

E03 • Short circuit to ground/interruption of circuit between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80
or

• Defective component:
Main Relay

E04 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – harness connector (wiring harness side) terminal D26-5

E05 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-4

E06 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-6

E07 • Short circuit to voltage between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80

E08 • Short circuit to voltage between:
Circuit Fuse – Output contact
&
EGR Valve – Wiring harness connector (wiring harness side) terminal D31-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5, D26-5
or

• Defective component:
EGR Valve

E09 • Short circuit to voltage between:
Circuit Fuse – Input contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-4, G88-6

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E75-1
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E11 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Main Relay – Socket Terminal E75-2

E12 • Defective component:
Battery
or

• Circuit interruption between:
Battery – Positive (+) terminal
&
System Main Fuse – Input contact

E13 • Defective component:
Alternator
or

• Short circuit to ground between:
System Main Fuse – Output contact
&
Alternator – Wiring harness connector (wiring harness side) terminal C47-1
&
Circuit Main Fuses – Input contact

E14 • Short circuit to ground between:
Main Relay – Socket Terminal E75-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-80

E15 • Short circuit to ground between:
Fuel Pump Relay – Socket terminal E52-3
&
Fuel Pump and Gauge Unit – Wiring harness connector (Wiring harness side) terminal R02-3
or
Defective component:
Fuel Pump

E16 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-4

E17 • Circuit interruption between:
Main Relay – Socket terminal E75-4
&
Circuit Fuse – Input contact

E18 • Circuit interruption between
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5

E19 • Short circuit to ground between:
Circuit Fuse – Output contact
&
ECM – Wiring harness connector (wiring harness side) terminal G88-5, D26-5

E20 • Defective component:
EGR Valve.

Result Cause Of Fault
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C-05, Crankshaft Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Crankshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C78-1
&
Ground

1.2 ... 1.8 V

Yes: T02 No: E05
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C78-2
&
Ground

2.2 ... 2.8 V

Yes: T03 No: E04
T03 Check: Adjustment

• Check the following system for proper operation:
Crankshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: T04 No: E03
T04 Check: Component

• Connect wiring harness connector to:
Crankshaft Position Sensor

• Disconnect wiring harness connector from:
ECM

• Switch multimeter to alternating-current voltage measurement.
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal C66-43
&
ECM – Wiring harness connector (wiring harness side) terminal C66-59

• Engine cranking

greater than 0.2 V
Alternating-current 
voltage

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Crankshaft Position Sensor

E03 • Refer to “Crankshaft position (CKP) sensor (engine speed sensor) inspection” in Section 6E3.
E04 • Short to voltage/ground/interruption of circuit between:

Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C78-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-59
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short to voltage/ground/interruption of circuit between:
Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C78-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-43
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Crankshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D45-1
&
Ground

1.2 ... 1.8 V

Yes: T02 No: E05
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Crankshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D45-2
&
Ground

2.2 ... 2.8 V

Yes: T03 No: E04
T03 Check: Adjustment

• Check the following system for proper operation:
Crankshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: T04 No: E03
T04 Check: Component

• Connect wiring harness connector to:
Crankshaft Position Sensor

• Disconnect wiring harness connector from:
ECM

• Switch multimeter to alternating-current voltage measurement.
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal D26-43
&
ECM – Wiring harness connector (wiring harness side) terminal D26-59

• Engine cranking

greater than 0.2 V
Alternating-current 
voltage

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Crankshaft Position Sensor

E03 • Refer to “Crankshaft position (CKP) sensor (engine speed sensor) inspection”.
E04 • Short to voltage/ground/interruption of circuit between:

Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D45-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-59
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short to voltage/ground/interruption of circuit between:
Crankshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D45-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-43
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-06, Fuel Pump Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Remove electrical component from socket:
Fuel Pump Relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal C53-2
&
Ground

greater than 11 V

Yes: T02 No: E11
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Pump Relay – Socket terminal C53-3
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-75 
&
Ground

less than 0.3 V

Yes: T04 No: E09
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Ground

greater than 500 
kOhm

Yes: T05 No: E08
T05 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket C53-1

less than 5 Ohm

Yes: T06 No: E07
T06 Check: Short to Voltage of Ground Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal C53-4
&
Ground

less than 0.3 V

Yes: T07 No: E06
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T07 Check: Component
• Ignition OFF
• Connect fused jumper wire to:

Fuel Pump Relay – Socket terminal C53-3
&
Fuel Pump Relay – Socket terminal C53-4

Is the fuel pump run-
ning?

Yes: T08 No: T09
T08 Check: Component

• Insert electrical component in socket:
Fuel Pump Relay

• Ignition ON
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Ground

Is the fuel pump run-
ning?

Yes: E01 No: E02
T09 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Pump

• Measure voltage between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
L71-3
&
Ground

greater than 11 V

Yes: T10 No: E05
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
L71-4
&
Ground

less than 5 Ohm

Yes: E03 No: E04

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
Fuel Pump Relay

E03 • Defective component:
Fuel Pump

E04 • Circuit interruption between:
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-4
&
Ground

E05 • Circuit interruption between:
Fuel pump Relay – Socket terminal C53-4
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-3

E06 • Short circuit to voltage between:
Fuel Pump Relay – Socket terminal C53-4
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal L71-3
or

• Defective component:
Fuel Pump

E07 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E08 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E09 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-75
&
Fuel Pump Relay – Socket terminal C53-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-3

E11 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Pump Relay – Socket terminal C53-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Remove electrical component from socket:
Fuel Pump Relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal E52-2
&
Ground

greater than 11 V

Yes: T02 No: E11
T02 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Pump Relay – Socket terminal E52-4
&
Ground

greater than 11 V

Yes: T03 No: E10
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-75 
&
Ground

less than 0.3 V

Yes: T04 No: E09
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Ground

greater than 500 
kOhm

Yes: T05 No: E08
T05 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket E52-1

less than 5 Ohm

Yes: T06 No: E07
T06 Check: Short to Voltage of Ground Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Pump Relay – Socket terminal E52-3
&
Ground

less than 0.3 V

Yes: T07 No: E06
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T07 Check: Component
• Ignition OFF
• Connect fused jumper wire to:

Fuel Pump Relay – Socket terminal E52-4
&
Fuel Pump Relay – Socket terminal E52-3

Is the fuel pump run-
ning?

Yes: T08 No: T09
T08 Check: Component

• Insert electrical component in socket:
Fuel Pump Relay

• Ignition ON
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Ground

Is the fuel pump run-
ning?

Yes: E01 No: E02
T09 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Pump

• Measure voltage between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
R02-3
&
Ground

greater than 11 V

Yes: T10 No: E05
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Fuel Pump – Wiring harness connector (wiring harness side) terminal 
R02-4
&
Ground

less than 5 Ohm

Yes: E03 No: E04

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration in Section 6E3.

E02 • Defective component:
Fuel Pump Relay

E03 • Defective component:
Fuel Pump

E04 • Circuit interruption between:
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-4
&
Ground

E05 • Circuit interruption between:
Fuel pump Relay – Socket terminal E52-3
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-3

E06 • Short circuit to voltage between:
Fuel Pump Relay – Socket terminal E52-3
&
Fuel Pump – Wiring harness connector (wiring harness side) terminal R02-3
or

• Defective component:
Fuel Pump

E07 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E08 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E09 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-75
&
Fuel Pump Relay – Socket terminal E52-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-4

E11 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Pump Relay – Socket terminal E52-2
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C-07, 5V Circuit 1
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

less than 4.8 V

Yes: T04 No: T05
T04 Check: Short to Ground of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T05 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Ground

less than 5.2 V

Yes: E03 No: E05

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
E02 • Short circuit to voltage/interruption of circuit between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
Fuel Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

less than 4.8 V

Yes: T04 No: T05
T04 Check: Short to Ground of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T05 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Ground

less than 5.2 V

Yes: E03 No: E05

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
E02 • Short circuit to voltage/interruption of circuit between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
Fuel Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-23
or
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-8
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-08, 5V Circuit 2
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

4.8 ... 5.2 V

Yes: E01 No: T02
T02 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

less than 4.8 V

Yes: T03 No: T04
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E03
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T04 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E04

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • If the nominal value is reached during one of the measurements, the component/control unit 

that has been disconnected immediately before that measurement is defective.
E03 • Short circuit to ground/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4
&
ECM – Wiring harness connector (wiring harness side) terminal C66-40
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-25
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-83
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4
&
ECM – Wiring harness connector (wiring harness side) terminal C66-40
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-83
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-25
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

4.8 ... 5.2 V

Yes: E01 No: T02
T02 Check: Short to Voltage/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

less than 4.8 V

Yes: T03 No: T04
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E03
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T04 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
Pedal Position Sensor

4.8 ... 5.2 V

Yes: E02 No: E04

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • If the nominal value is reached during one of the measurements, the component/control unit 

that has been disconnected immediately before that measurement is defective.
E03 • Short circuit to ground/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-40
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-25
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-83
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-40
or
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-83
or
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-25
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.



6-3-120 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
C-09, 5V Circuit 3
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

less than 4.8 V

Yes: T04 No: T06
T04 Check: Vehicle Configuration

Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T05 No: E05

T05 Check: Short to Ground of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T06 Check: Vehicle Configuration
Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T07 No: E08

T07 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

less than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short to voltage/ground/interruption of circuit between:

Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-32
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
A/C Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Defective component:
A/C Pressure Sensor
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E07 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
&
ECM – Wiring harness connector (wiring harness side) terminal E27-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T03
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-2

4.8 ... 5.2 V

Yes: E01 No: E02
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

less than 4.8 V

Yes: T04 No: T06
T04 Check: Vehicle Configuration

Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T05 No: E05

T05 Check: Short to Ground of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

greater than 4.8 V

Yes: E03 No: E04
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T06 Check: Vehicle Configuration
Is the following information correct for the actual vehicle?
Air Conditioning
Yes: T07 No: E08

T07 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

less than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short to voltage/ground/interruption of circuit between:

Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-2
&
ECM – Wiring harness connector (wiring harness side) terminal G88-32
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
A/C Pressure Sensor

E04 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Defective component:
A/C Pressure Sensor
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E07 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-37
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Short circuit to voltage between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
&
ECM – Wiring harness connector (wiring harness side) terminal G88-15
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-10, Pedal Position Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T10
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-3

greater than 4.8 V

Yes: T03 No: E09
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

4.8 ... 5.2 V

Yes: T04 No: T09
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

4.8 ... 5.2 V

Yes: T05 No: T08
T05 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-2

4.8 ... 5.2 V

Yes: T06 No: E04
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T06 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

2.4 ... 2.6 V

Yes: E01 No: T07
T07 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

greater than 2.6 V

Yes: E02 No: E03
T08 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-6
&
Ground

greater than 5.2 V

Yes: E05 No: E06
T09 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

greater than 5.2 V

Yes: E07 No: E08

Test Work Order Description Nominal Value
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T10 Check: Short to Voltage/Ground/Interruption of Voltage Supply
• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal E25-5
&
Ground

greater than 5.2 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-1

E03 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-32
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6

E06 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-6
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E09 • Circuit interruption between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-35
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E10 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E11 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal E25-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T10
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-3

greater than 4.8 V

Yes: T03 No: E09
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

4.8 ... 5.2 V

Yes: T04 No: T09
T04 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

4.8 ... 5.2 V

Yes: T05 No: T08
T05 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-2

4.8 ... 5.2 V

Yes: T06 No: E04
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T06 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

2.4 ... 2.6 V

Yes: E01 No: T07
T07 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-1

• Ignition ON
• Scan Tool Data List Parameter

PPS 2 (Pedal Position Sensor)

greater than 2.6 V

Yes: E02 No: E03
T08 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-6
&
Ground

greater than 5.2 V

Yes: E05 No: E06
T09 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-4

• Ignition ON
• Scan Tool Data List Parameter

PPS 1 (Pedal Position Sensor)

greater than 5.2 V

Yes: E07 No: E08

Test Work Order Description Nominal Value
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T10 Check: Short to Voltage/Ground/Interruption of Voltage Supply
• Ignition OFF
• Disconnect wiring harness connector from:

Pedal Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Pedal Position Sensor – Wiring harness connector (wiring harness side) 
terminal G82-5
&
Ground

greater than 5.2 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Pedal Position Sensor
E02 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-1

E03 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-41
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-32
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6

E06 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-15
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-6
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-65
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E09 • Circuit interruption between:
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-35
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E10 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E11 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-83
&
Pedal Position Sensor – Wiring harness connector (wiring harness side) terminal G82-5
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C11, Barometer Sensor Circuit
Result Table

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-12, Boost Pressure Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
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T05 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-1
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C48-2

less than 4.8 V

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Short circuit to ground between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

E03 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41

E04 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-41
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-24
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal C48-2
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-1
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
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T05 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Boost Pressure Sensor
• Ignition ON
• Measure voltage between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-3
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D29-2

less than 4.8 V

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Boost Pressure Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Short circuit to ground between:

Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

E03 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41

E04 • Short circuit to voltage between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-41
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-24
&
Boost Pressure Sensor – Wiring harness connector (wiring harness side) terminal D29-2
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C-13, Intake Air Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T04
T02 Check: Component

• Scan Tool Data List Parameter
Intake Air Temperature

greater than 4.8 V

Yes: T03 No: E03
T03 Check: Circuit Interruption of Ground Circuit

• Connect fused jumper wire to:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3

• Scan Tool Data List Parameter
Intake Air Temperature

less than 0.3 V

Yes: E01 No: E02
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • Short circuit to voltage/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T04
T02 Check: Component

• Scan Tool Data List Parameter
Intake Air Temperature

greater than 4.8 V

Yes: T03 No: E03
T03 Check: Circuit Interruption of Ground Circuit

• Connect fused jumper wire to:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3

• Scan Tool Data List Parameter
Intake Air Temperature

less than 0.3 V

Yes: E01 No: E02
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
E02 • Short circuit to voltage/interruption of circuit between:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-24
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-10
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-14, Mass or Volume Air Flow Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-2
&
Ground

greater than 11 V

Yes: T02 No: E08
T02 Check: Short to Voltage/Interruption of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-2
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3

greater than 11 V

Yes: T03 No: T07
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-4
&
Ground

4.8 ... 5.2 V

Yes: T04 No: E05
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
Ground

less than 0.3 V

Yes: T05 No: E04
T05 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
Ground

greater than 500 
kOhm

Yes: T06 No: E03
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T06 Check: Interruption of Signal Circuit
• Measure resistance between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-5
&
ECM – Wiring harness connector (wiring harness side) terminal C66-14

less than 5 Ohm

Yes: E01 No: E02
T07 Check: Short to Voltage of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal C79-3
&
Ground

less than 0.3 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-5

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-40
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-4

E06 • Circuit interruption between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
&
ECM – Wiring harness connector (wiring harness side) terminal C66-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-27
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal C79-2

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

MAF and IAT Sensor
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-2
&
Ground

greater than 11 V

Yes: T02 No: E08
T02 Check: Short to Voltage/Interruption of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-2
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3

greater than 11 V

Yes: T03 No: T07
T03 Check: Short to Voltage/Ground/Interruption of Voltage Supply

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-4
&
Ground

4.8 ... 5.2 V

Yes: T04 No: E05
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
Ground

less than 0.3 V

Yes: T05 No: E04
T05 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
Ground

greater than 500 
kOhm

Yes: T06 No: E03
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T06 Check: Interruption of Signal Circuit
• Measure resistance between the following terminals:

MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-5
&
ECM – Wiring harness connector (wiring harness side) terminal D26-14

less than 5 Ohm

Yes: E01 No: E02
T07 Check: Short to Voltage of Ground Circuit

• Measure voltage between the following terminals:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) 
terminal D42-3
&
Ground

less than 0.3 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

MAF and IAT Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-14
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-5

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-40
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-4

E06 • Circuit interruption between:
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-27
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
MAF and IAT Sensor – Wiring harness connector (wiring harness side) terminal D42-2

Result Cause Of Fault
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C-15, Engine Coolant Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1

4.8 ... 5.2 V

Yes: T03 No: E03
T03 Check: Component

• Scan Tool Data List Parameter
Coolant Temperature

greater than 4.8 V

Yes: T04 No: E02
T04 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1

• Ignition ON
• Scan Tool Data List Parameter

Coolant Temperature

less than 0.3 V

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
C19-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECT Sensor
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-29
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal C19-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T05
T02 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1

4.8 ... 5.2 V

Yes: T03 No: E03
T03 Check: Component

• Scan Tool Data List Parameter
Coolant Temperature

greater than 4.8 V

Yes: T04 No: E02
T04 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-2
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1

• Ignition ON
• Scan Tool Data List Parameter

Coolant Temperature

less than 0.3 V

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
• Ignition ON
• Measure voltage between the following terminals:

ECT Sensor – Wiring harness connector (wiring harness side) terminal 
D44-1
&
Ground

greater than 5.2 V

Yes: E04 No: E05
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECT Sensor
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-29
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-54
&
ECT Sensor – Wiring harness connector (wiring harness side) terminal D44-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-16, Fuel Temperature Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Ground

less than 0.3 V

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Ground

greater than 500 
kOhm

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Heater and Temperature Sensor

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-4

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-3

less than 5 Ohm

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-4

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-1
or
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3
or

• Defective component:
Fuel Heater and Temperature Sensor

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-13
&
Fuel Heater and Temperature Sensor
Wiring harness connector (wiring harness side) terminal E50-4
or
ECM – Wiring harness connector (wiring harness side) terminal E27-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-3
or

• Defective component:
Fuel Heater and Temperature Sensor
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Ground

less than 0.3 V

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Ground

greater than 500 
kOhm

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Fuel Heater and Temperature Sensor

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-4

less than 5 Ohm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-3

less than 5 Ohm

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4
or
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3
or

• Defective component:
Fuel Heater and Temperature Sensor

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-13
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-4
or
ECM – Wiring harness connector (wiring harness side) terminal G88-61
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-3
or

• Defective component:
Fuel Heater and Temperature Sensor
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C-17, Fuel Rail Pressure Sensor Circuit

Test Table (For RM413D)

NOTE:
Before starting diagnosis, check the value of the fuel rail pressure by using scan tool.
For checking the value, refer to “B-02, Data List” in this section.
If the value is less than 0.15 V or more than 4.85 V, go to “C-17, Fuel Rail Pressure Sensor Circuit”. If
not, go to “C-18, Rail Oil Pressure Sensor Circuit”.

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-1

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between the following terminal:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
Ground

less than 0.3 V

Yes: T04 No: E04
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminal:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
Ground

greater than 500 
kOhm

Yes: T05 No: E03
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T05 Check: Interruption in Wiring Harness
• Measure resistance between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

less than 5 Ohm

Yes: E01 No: E02
T06 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal C40-3
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-38
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2

E03 • Short circuit to ground between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

E04 • Short circuit to voltage between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-38

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-6
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal E50-1
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal C40-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-2

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
Ground

less than 0.3 V

Yes: T04 No: E04
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
Ground

greater than 500 
kOhm

Yes: T05 No: E03
T05 Check: Interruption in Wiring Harness

• Measure resistance between the following terminals:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

less than 5 Ohm

Yes: E01 No: E02
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T06 Check: Short to Voltage/Ground/Interruption of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal D28-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-173
Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-38
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3

E03 • Short circuit to ground between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

E04 • Short circuit to voltage between:
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-3
&
ECM – Wiring harness connector (wiring harness side) terminal D26-38

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-6
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-2
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.



6-3-174 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-8
&
Fuel Pressure Sensor – Wiring harness connector (wiring harness side) terminal D28-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-18, Rail Oil Pressure Sensor Circuit
Test Table

Result Table

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P1192
Rail Pressure Higher Than Maximum
Yes: E01 No: T02

T02 Check: Diagnostic Trouble Code stored
Is the following Diagnostic Trouble Code stored?
P1190
Fuel Pressure Regulator Flow
Yes: E01 No: E02

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Sensor
or
Fuel Pressure Regulator

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E02 • Defective component:
Fuel Pressure Sensor
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C-19, Fuel Rail Pressure Control Valve Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Regulator
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2

greater than 11 V

Yes: E01 No: T03
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2
&
Ground

greater than 500 
kOhm

Yes: T04 No: E04
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-2

less than 5 Ohm

Yes: E02 No: E03
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E07
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T06 Check: Short to Ground of Signal Circuit
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal C20-1

less than 5 kOhm

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector E27)

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Ground

greater than 11 V

Yes: E02 No: E05

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Regulator
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-2

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-5
&
Main Relay – Socket Terminal E58-4

E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-1

E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal C20-1
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Pressure Regulator
• Ignition ON
• Measure voltage between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2

greater than 11 V

Yes: E01 No: T03
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2
&
Ground

greater than 500 
kOhm

Yes: T04 No: E04
T04 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-2

less than 5 Ohm

Yes: E02 No: E03
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Measure resistance between the following terminals:

Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E07
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T06 Check: Short to Ground of Signal Circuit
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness 
side) terminal D30-1

less than 5 kOhm

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM (Wiring Harness Connector G88)

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-80
&
Ground

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Ground

greater than 11 V

Yes: E02 No: E05

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Pressure Regulator
E02 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-2

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-34
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-5
&
Main Relay – Socket Terminal E75-4

E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-1

E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-4
&
Fuel Pressure Regulator – Wiring harness connector (wiring harness side) terminal D30-1
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C-20, Camshaft Position Sensor Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-3
&
Ground

4.8 ... 5.2 V

Yes: T02 No: E06
T02 Check: Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-3
&
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-1

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-2
&
Ground

4.8 ... 5.2 V

Yes: T04 No: T05
T04 Check: Adjustment

• Check the following component for proper operation:
Camshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal C69-2
&
Ground

greater than 5.2 V

Yes: E03 No: E04



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-183
Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Camshaft Position Sensor
or
ECM

 
NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Repair the concerned circuit/component.
E03 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal C66-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-21
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-25
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal C69-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Camshaft Position Sensor
• Ignition ON
• Measure voltage between the following terminals:

Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: E06
T02 Check: Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-1
&
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-3

4.8 ... 5.2 V

Yes: T03 No: E05
T03 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-2
&
Ground

4.8 ... 5.2 V

Yes: T04 No: T05
T04 Check: Adjustment

• Check the following component for proper operation:
Camshaft Position Sensor (intermittent problems, missing teeth, wrong 
reference point, incorrect gap position, etc.)

Test okay?

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Camshaft Position Sensor – Wiring harness connector (wiring harness 
side) terminal D33-2
&
Ground

greater than 5.2 V

Yes: E03 No: E04
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Camshaft Position Sensor
or
ECM

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Repair the concerned circuit/component.
E03 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal D26-56
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-21
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-25
&
Camshaft Position Sensor – Wiring harness connector (wiring harness side) terminal D33-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-21, Brake Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Brake Light Switch
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-1
&
Ground

greater than 11 V

Yes: T02 No: T10
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-4
&
Ground

greater than 11 V

Yes: T03 No: E08
T03 Check: Short to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Ground

less than 0.3 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Ground

less than 0.3 V

Yes: T05 No: T09
T05 Check: Component

• Scan Tool Data List Parameter
Brake Switch

OFF

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch

ON

Yes: T07 No: E04
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T07 Check: Component
• Remove fused jumper wire
• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals
• ECM – Wiring harness connector (wiring harness connector side) termi-

nal E27-68
&
Ground

less than 0.3 V

Yes: T08 No: E03
T08 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Battery voltage

• Measure voltage between the following terminals
ECM – Wiring harness connector (wiring harness side) terminal E27-68
&
Ground

greater than 11 V

Yes: E01 No: E02
T09 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
– ABS Control Module
– Rear Combination Lamp (Left)
– Rear Combination Lamp (Right)
– High Mount Stop Light

less than 0.3 V

Yes: E05 No: E06
T10 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T11 No: T12

Test Work Order Description Nominal Value
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T11 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10
T12 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E14
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E13
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal E36-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: T15

Test Work Order Description Nominal Value
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T15 Check: Component
• Disconnect wiring harness connector from:

Rear Combination Lamp (Left)
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation
• Disconnect each of the following components/control units consecutively 

from the wiring harness and repeat the measurement each time:
– Rear Combination Lamp (Right)
– ABS Control Module
– ECM
– High Mount Stop Lamp

Test okay?

Yes: E05 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Brake Light Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68

E03 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68

E04 • Circuit interruption between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

E06 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E43-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L02-4
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-
4
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O02-1
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-68
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-4

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E11 • Defective component:
Brake Light Switch

E12 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-2
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E43-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L02-4
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-4
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O02-1

E13 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-68
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E14 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal E36-1, E36-4
&
ECM – Wiring harness connector (wiring harness side) terminal E27-50

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Brake Light Switch
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-1
&
Ground

greater than 11 V

Yes: T02 No: T10
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-2
&
Ground

greater than 11 V

Yes: T03 No: E08
T03 Check: Short to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Ground

less than 0.3 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Ground

less than 0.3 V

Yes: T05 No: T09
T05 Check: Component

• Scan Tool Data List Parameter
Brake Switch

OFF

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch

ON

Yes: T07 No: E04
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T07 Check: Component
• Remove fused jumper wire
• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals
• ECM – Wiring harness connector (wiring harness connector side) termi-

nal G88-68
&
Ground

less than 0.3 V

Yes: T08 No: E03
T08 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Battery voltage

• Measure voltage between the following terminals
ECM – Wiring harness connector (wiring harness side) terminal G88-68
&
Ground

greater than 11 V

Yes: E01 No: E02
T09 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Ground

• Disconnect each of the following components/control units consecutively 
from the wiring harness and repeat the measurement each time:
– ABS Control Module
– Rear Combination Lamp (Left)
– Rear Combination Lamp (Right)
– High Mount Stop Light

less than 0.3 V

Yes: E05 No: E06
T10 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T11 No: T12

Test Work Order Description Nominal Value
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T11 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10
T12 Check: Short to Ground of Voltage Supply Circuit

• Disconnect wiring harness connector from:
ECM

• Connect fused jumper wire to:
Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T13 No: E14
T13 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: T14 No: E13
T14 Check: Short to Ground of Voltage Supply Circuit

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake Light Switch – Wiring harness connector (wiring harness side) ter-
minal G15-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: T15

Test Work Order Description Nominal Value



6-3-198 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
T15 Check: Component
• Disconnect wiring harness connector from:

Rear Combination Lamp (Left)
• Insert new fuse into the socket of the fused jumper wire and then check 

this fuse for proper operation
• Disconnect each of the following components/control units consecutively 

from the wiring harness and repeat the measurement each time:
– Rear Combination Lamp (Right)
– ABS Control Module
– ECM
– High Mount Stop Lamp

Test okay?

Yes: E05 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Brake Light Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68

E03 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68

E04 • Circuit interruption between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • If the nominal value is reached during one of the measurements, the component/control unit 
that has been disconnected immediately before that measurement is defective.

E06 • Short circuit to voltage between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E20-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L12-6
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-6
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O03-1 (door-
mounted) or O08-1 (spoiler built-in)
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E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-68
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-1

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Circuit Fuse – Input contact

E11 • Defective component:
Brake Light Switch

E12 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-3
&
ABS Control Module – Wiring harness connector (wiring harness side) terminal E20-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-81
&
Rear Combination Lamp (Left) – Wiring harness connector (wiring harness side) terminal L12-6
&
Rear Combination Lamp (Right) – Wiring harness connector (wiring harness side) terminal L01-6
&
High Mount Stop Light – Wiring harness connector (wiring harness side) terminal O03-1 (door-
mounted) or O08-1 (spoiler built-in)

E13 • Short circuit to ground between:
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-68
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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E14 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Brake Light Switch – Wiring harness connector (wiring harness side) terminal G15-1, G15-2

Result Cause Of Fault
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C-22, Clutch Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Clutch Switch
• Ignition ON
• Measure voltage between the following terminals:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-2
&
Ground

greater than 11 V

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-22
&
Ground

less than 0.3 V

Yes: T03 No: E03
T03 Check: Short to Voltage/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-1
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal 
E48-2

• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-22
&
Ground

greater than 11 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Clutch Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-22

E03 • Short circuit to voltage between:
Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-22
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal E48-2



6-3-204 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Clutch Switch
• Ignition ON
• Measure voltage between the following terminals:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-2
&
Ground

greater than 11 V

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Disconnect harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal G88-22
&
Ground

less than 0.3 V

Yes: T03 No: E03
T03 Check: Short to Voltage/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-1
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal 
G85-2

• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal G88-22
&
Ground

greater than 11 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Clutch Switch
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-1
&
ECM – Wiring harness connector (wiring harness side) terminal G85-22

E03 • Short circuit to voltage between:
Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-22
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Clutch Switch – Wiring harness connector (wiring harness side) terminal G85-2
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C-23, Injector Circuit
Result Table

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-24, Cylinder 1 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0201 – Injector Circuit Malfunction Cylinder-1
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 1 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal C93-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal C93-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
C93-1
&
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
C93-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 1 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 1 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2

E05 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-16
or

• Defective component:
Cylinder 1 Injector

 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-47

E07 • Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-47
or

• Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal C93-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-16
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0201 – Injector Circuit Malfunction Cylinder-1
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 1 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal D38-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) ter-
minal D38-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
D38-1
&
Cylinder 1 Injector – Wiring harness connector (component side) terminal 
D38-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 1 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 1 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-47
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-16
&
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2

E05 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-16
or

• Defective component:
Cylinder 1 Injector

 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-47

E07 • Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-47
or

• Short circuit to voltage between:
Cylinder 1 Injector – Wiring harness connector (wiring harness side) terminal D38-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-16
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C-25, Cylinder 2 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0202 – Injector Circuit Malfunction Cylinder-2
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 2 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal C94-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal C94-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
C94-1
&
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
C94-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 2 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 2 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2

E05 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-17
or

• Defective component:
Cylinder 2 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-49

E07 • Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-49
or

• Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal C94-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-17
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0202 – Injector Circuit Malfunction Cylinder-2
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 2 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal D39-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) ter-
minal D39-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
D39-1
&
Cylinder 2 Injector – Wiring harness connector (component side) terminal 
D39-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 2 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 2 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-49
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-17
&
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2

E05 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-17
or

• Defective component:
Cylinder 2 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-49

E07 • Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-49
or

• Short circuit to voltage between:
Cylinder 2 Injector – Wiring harness connector (wiring harness side) terminal D39-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-17
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C-26, Cylinder 3 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0203 – Injector Circuit Malfunction Cylinder-3
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 3 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal C95-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal C95-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
C95-1
&
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
C95-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 3 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 3 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2

E05 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-31
or

• Defective component:
Cylinder 3 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-48

E07 • Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-48
or

• Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal C95-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-31
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0203 – Injector Circuit Malfunction Cylinder-3
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 3 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal D40-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) ter-
minal D40-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
D40-1
&
Cylinder 3 Injector – Wiring harness connector (component side) terminal 
D40-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 3 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 3 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-48
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-31
&
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2

E05 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-31
or

• Defective component:
Cylinder 3 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-48

E07 • Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-48
or

• Short circuit to voltage between:
Cylinder 3 Injector – Wiring harness connector (wiring harness side) terminal D40-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-31
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C-27, Cylinder 4 Injector Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0204 – Injector Circuit Malfunction Cylinder-4
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C66)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 4 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal C96-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal C96-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
C96-1
&
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
C96-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 4 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 4 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal C66-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2

E05 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-1
or

• Defective component:
Cylinder 4 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-46

E07 • Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-46
or

• Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal C96-2
&
ECM – Wiring harness connector (wiring harness side) terminal C66-1
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P0204 – Injector Circuit Malfunction Cylinder-4
Yes: E01 No: T02

T02 Check: Short to Voltage of Signal Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector D26)
• Ignition ON
• Measure voltage between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

less than 0.3 V

Yes: T03 No: E07
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

greater than 500 
kOhm

Yes: T04 No: T07
T04 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Cylinder 4 Injector

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal D41-2

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) ter-
minal D41-1

less than 5 Ohm

Yes: T06 No: E03
T06 Check: Component

• Measure resistance between:
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
D41-1
&
Cylinder 4 Injector – Wiring harness connector (component side) terminal 
D41-2

less than 3 Ohm

Yes: E02 No: E01
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T07 Check: Short to Ground of Signal Circuit
• Disconnect wiring harness connector from:

Cylinder 4 Injector
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Ground

greater than 500 
kOhm

Yes: E05 No: E06

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Cylinder 4 Injector
 
NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E02 • Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-46
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal D26-1
&
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2

E05 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-1
or

• Defective component:
Cylinder 4 Injector

NOTE:
If an injector has been replaced, the fuel injector calibration code of the new injector must
be programmed to the ECM referring to “ECM registration” in Section 6E3.

E06 • Short circuit to ground between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-46

E07 • Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-1
&
ECM – Wiring harness connector (wiring harness side) terminal D26-46
or

• Short circuit to voltage between:
Cylinder 4 Injector – Wiring harness connector (wiring harness side) terminal D41-2
&
ECM – Wiring harness connector (wiring harness side) terminal D26-1
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C-28, Exhaust Gas Recirculation Valve Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Exhaust Gas Recirculation Valve 
and 
ECM (Wiring Harness Connector C66)

• Ignition ON
• Measure voltage between the following terminals:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-1
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal C70-5
&
ECM – Wiring harness connector (wiring harness side) terminal C66-15

less than 5 Ohm

Yes: E01 No: E02
T05 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T06 No: T07
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T06 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E05 No: E06
T07 Check: Interruption of Voltage Supply Circuit

• Insert new fuse circuit and then check the fuse for proper operation. Test okay?
Yes: E07 No: E08

Test Work Order Description Nominal Value



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-233
Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Exhaust Gas Recirculation Valve
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal C66-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-5

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-1

E06 • Circuit interruption between:
Main Relay – Socket Terminal E58-4
&
Circuit Fuse – Input contact

E07 • Defective component:
Exhaust Gas Recirculation Valve
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E08 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
C70-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-5
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Exhaust Gas Recirculation Valve 
and 
ECM (Wiring Harness Connector D26)

• Ignition ON
• Measure voltage between the following terminals:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-6
&
Ground

greater than 11 V

Yes: T02 No: T05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Measure voltage between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
Ground

less than 0.3 V

Yes: T03 No: E04
T03 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Interruption of Signal Circuit

• Measure resistance between:
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring har-
ness side) terminal D31-4
&
ECM – Wiring harness connector (wiring harness side) terminal D26-15

less than 5 Ohm

Yes: E01 No: E02
T05 Check: Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T06 No: T07
T06 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E05 No: E06
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T07 Check: Interruption of Voltage Supply Circuit
• Insert new fuse circuit and then check the fuse for proper operation. Test okay?
Yes: E07 No: E08

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Exhaust Gas Recirculation Valve
or
ECM

NOTE:
• The replacement of the components must be done in the listed order.

The system must be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E04 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal D26-15
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-4

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-6

E06 • Circuit interruption between:
Main Relay – Socket Terminal E75-4
&
Circuit Fuse – Input contact

E07 • Defective component:
Exhaust Gas Recirculation Valve
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E08 • Short circuit to ground between:
Circuit Fuse – Output contact
&
Exhaust Gas Recirculation Valve – Wiring harness connector (wiring harness side) terminal 
D31-6
&
ECM – Wiring harness connector (wiring harness side) terminal D26-5
or

• Defective component:
ECM

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-29, Air Conditioning System Refrigerant Pressure Sensor
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-2

4.8 ... 5.2 V

Yes: T03 No: T05
T03 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-3
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Measure resistance between:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-2

less than 4.8 V

Yes: E04 No: E05
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T06 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E26-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3
or

• Defective component:
A/C Pressure Sensor

E02 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3

E03 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E26-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
Ground

4.8 ... 5.2 V

Yes: T02 No: T06
T02 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-2

4.8 ... 5.2 V

Yes: T03 No: T05
T03 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-3
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Measure resistance between:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-3
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between:
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-2

less than 4.8 V

Yes: E04 No: E05
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T06 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Pressure Sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C Pressure Sensor – Wiring harness connector (wiring harness side) 
terminal E66-1
&
Ground

greater than 5.2 V

Yes: E06 No: E07

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3
or

• Defective component:
A/C Pressure Sensor

E02 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3

E03 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-87
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-10
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-2
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.



6-3-246 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Short circuit to ground/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-37
&
A/C Pressure Sensor – Wiring harness connector (wiring harness side) terminal E66-1
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
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C-30, Air Conditioning System Switch Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness from:

A/C Switch
• Ignition ON
• Measure voltage between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-7
&
Ground

greater than 11 V

Yes: T02 No: E01
T02 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness from:

A/C Relay
• Ignition ON
• Measure voltage between the following terminals:

A/C Relay – Socket terminal G40-3
&
Ground

greater than 11 V

Yes: T03 No: E02
T03 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
A/C Relay – Socket terminal G40-4
&
Ground

greater than 11 V

Yes: T04 No: E03
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-6
&
Ground

greater than 11 V

Yes: T05 No: E04
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T05 Check: Interruption of Signal Circuit
• Ignition OFF
• Disconnect wiring harness from:

ECM
• Connect fused jumper wire to:

A/C Relay – Socket terminal G40-1
&
Ground

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-28
&
Ground

greater than 11 V

Yes: T06 No: E05
T06 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Connect wiring harness connector to:

ECM
• Scan Tool Data List Parameter

A/C Switch

OFF

Yes: T07 No: E06
T07 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
A/C Relay – Wiring harness connector (wiring harness side) terminal 
G40-4
&
A/C Relay – Wiring harness connector (wiring harness side) terminal 
G40-5

• Scan Tool Data List Parameter
A/C Switch

ON

Yes: T08 No: E06
T08 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Heater Blower Fan Switch
• Measure resistance between the following terminals:

Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-5
&
Ground

greater than 500 
kOhm

Yes: T09 No: E07

Test Work Order Description Nominal Value
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T09 Check: Interruption of Signal Circuit
• Install electrical component to socket:

A/C Relay
• Connect wiring harness connector to:

A/C Switch
• Ignition ON
• A/C Switch ON
• Measure resistance between the following terminals:

Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-5
&
Ground

greater than 11 V

Yes: T10 No: E08
T10 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Heater Blower Fan Switch – Wiring harness connector (wiring harness 
side) terminal G32-1
&
Ground

less than 5 Ohm

Yes: E09 No: E10

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Circuit Fuse – Output contact
&
A/C switch – Wiring harness connector (wiring harness side) terminal G31-7

E02 • Circuit interruption between:
Circuit Fuse – Output contact
&
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-3

E03 • Circuit interruption between
Circuit Fuse – Output contact
&
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-4

E04 • Circuit interruption between:
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-1
&
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-6
or

• Defective component:
A/C Relay

E05 • Circuit interruption between:
A/C Relay – Wiring harness connector (wiring harness side) terminal G40-5
&
ECM – Wiring harness connector (wiring harness side) terminal E27-28
or

• Defective component:
A/C Relay

E06 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-8
&
Heater Blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-5

E08 • Short circuit to ground between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-8
&
Heater Blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-5

• Defective component:
A/C Switch

E09 • Defective component:
Heater Blower Fan Switch

E10 • Circuit interruption between:
Heater blower Fan Switch – Wiring harness connector (wiring harness side) terminal G32-1
&
Ground
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

A/C Switch
• Ignition ON
• Measure voltage between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-1
&
Ground

greater than 11 V

Yes: T02 No: E01
T02 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM and Blower Motor Relay
• Measure resistance between the following terminals:

A/C Switch – Wiring harness connector (wiring harness side) terminal 
G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Shorted to Voltage of Signal Circuit

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

less than 0.3 V

Yes: T04 No: E03
T04 Check: Shorted to Ground

• Ignition OFF
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

greater than 500 
kOhm

Yes: T05 No: E04
T05 Check: Component

• Connect wiring harness connector to:
A/C Switch

• A/C Switch ON
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-28
&
Ground

greater than 11 V

Yes: T06 No: E05
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T06 Check: Interruption of Signal Circuit
• Measure voltage between the following terminals:

Blower Motor Relay – Socket terminal G52-5
&
Ground

greater than 11 V

Yes: T07 No: E06
T07 Check: Interruption of Ground Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Blower Motor Relay – Socket terminal G52-3
&
Ground

less than 5 Ohm

Yes: E07 No: E08

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Circuit Fuse – Output contact
&
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-7

E02 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E03 • Shorted circuit to voltage between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28
or
Blower Motor Relay – Socket terminal G52-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E04 • Shorted circuit to ground between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28
or
Blower Motor Relay – Socket terminal G52-5
&
ECM – Wiring harness connector (wiring harness side) terminal G88-28

E05 • Defective component:
A/C Switch

E06 • Circuit interruption between:
A/C Switch – Wiring harness connector (wiring harness side) terminal G31-4
&
Blower Motor Relay – Socket terminal G52-5

E07 • Defective component:
Blower Motor Relay
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E08 • Circuit interruption between:

Blower Motor Relay – Socket terminal G52-3
&
Ground
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C-31, Air Conditioning System Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Compressor Relay
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-3
&
Ground

greater than 11 V

Yes: T02 No: T09
T02 Check: Short to Voltage of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-4
&
Ground

less than 0.3 V

Yes: T03 No: E08
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Compressor Relay – Socket terminal C51-2
&
Ground

greater than 11 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal C51-1
&
Ground

less than 0.3 V

Yes: T05 No: E06
T05 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Install electrical component to socket:

Compressor Relay
• Ignition ON
• Measure Voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Ground

greater than 11 V

Yes: T06 No: E05



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-255
T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Compressor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Ground

• Ignition ON
• Measure voltage between the following terminals

A/C Compressor – Wiring harness connector (wiring harness side) termi-
nal C80-2
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals

A/C compressor – Wiring harness connector (wiring harness side) termi-
nal C80-1
&
Ground

less than 5 Ohm

Yes: T08 No: E03
T08 Check: Component

• Connect wiring harness connector to:
A/C Compressor

• Connect fused jumper wire to:
Compressor Relay – Socket terminal C51-4
&
Battery voltage

• Clicking noise from following component:
A/C Compressor

Test okay?

Yes: E01 No: T02
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10

Test Work Order Description Nominal Value
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T11 Check: Short to Ground of Voltage Supply Circuit
• Connect fused jumper wire to:

Compressor Relay – Socket terminal C51-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
A/C Compressor

E03 • Circuit interruption between:
A/C Compressor – Wiring harness connector (wiring harness side) terminal C80-1
&
Ground

E04 • Circuit interruption between:
Compressor Relay – Socket terminal C51-4
&
A/C Compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
Compressor Relay

E05 • Circuit interruption between:
Compressor Relay – Socket terminal C51-1
&
ECM – Wiring harness connector (wiring harness side) terminal E27-79
or

• Defective component:
Compressor Relay

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-79
&
Compressor Relay – Socket terminal C51-1

E07 • Circuit interruption between:
Circuit Fuse – Output contact
&
Compressor Relay – Socket terminal C51-2 

E08 • Short circuit to voltage between:
Compressor Relay – Socket terminal C51-4
&
A/C compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
A/C compressor

E09 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal C51-3
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E10 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E11 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal C51-3
or

• Defective component:
Compressor Relay

E12 • Short circuit to ground between:
Compressor Relay – Socket terminal C51-4
&
A/C compressor – Wiring harness connector (wiring harness side) terminal C80-2
or

• Defective component:
A/C compressor

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Compressor Relay
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-4
&
Ground

greater than 11 V

Yes: T02 No: T09
T02 Check: Short to Voltage of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-3
&
Ground

less than 0.3 V

Yes: T03 No: E08
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Compressor Relay – Socket terminal E55-2
&
Ground

greater than 11 V

Yes: T04 No: E07
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Measure voltage between the following terminals:

Compressor Relay – Socket terminal E55-1
&
Ground

less than 0.3 V

Yes: T05 No: E06
T05 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Install electrical component to socket:

Compressor Relay
• Ignition ON
• Measure Voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Ground

greater than 11 V

Yes: T06 No: E05
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T06 Check: Short to Ground/Interruption of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

A/C Compressor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Ground

• Ignition ON
• Measure voltage between the following terminals

A/C Compressor – Wiring harness connector (wiring harness side) termi-
nal D32-1
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals

A/C compressor – Wiring harness connector (wiring harness side) termi-
nal D32-2
&
Ground

less than 5 Ohm

Yes: T08 No: E03
T08 Check: Component

• Connect wiring harness connector to:
A/C Compressor

• Connect fused jumper wire to:
Compressor Relay – Socket terminal E55-3
&
Battery voltage

• Clicking noise from following component:
A/C Compressor

Test okay?

Yes: E01 No: T02
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Fuse

• Check the following component for proper operation:
Circuit Fuse

Test okay?

Yes: T10 No: T11
T10 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Fuse – Input contact
&
Ground

greater than 11 V

Yes: E09 No: E10

Test Work Order Description Nominal Value
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T11 Check: Short to Ground of Voltage Supply Circuit
• Connect fused jumper wire to:

Compressor Relay – Socket terminal E55-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test okay?

Yes: E11 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Defective component:
A/C Compressor

E03 • Circuit interruption between:
A/C Compressor – Wiring harness connector (wiring harness side) terminal D32-2
&
Ground

E04 • Circuit interruption between:
Compressor Relay – Socket terminal E55-3
&
A/C Compressor – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
Compressor Relay

E05 • Circuit interruption between:
Compressor Relay – Socket terminal E55-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-79
or

• Defective component:
Compressor Relay

E06 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-79
&
Compressor Relay – Socket terminal E55-1

E07 • Circuit interruption between:
Circuit Fuse – Output contact
&
Compressor Relay – Socket terminal E55-2 

E08 • Short circuit to voltage between:
Compressor Relay – Socket terminal E55-3
&
COMPRESSOR – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
COMPRESSOR

E09 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal E55-4
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E10 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E11 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Compressor Relay – Socket terminal E55-4
or

• Defective component:
Compressor Relay

E12 • Short circuit to ground between:
Compressor Relay – Socket terminal E55-3
&
COMPRESSOR – Wiring harness connector (wiring harness side) terminal D32-1
or

• Defective component:
COMPRESSOR

Result Cause Of Fault
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C-32, Fan Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press NO key

Radiator fan is 
switched off

Yes: T02 No: T11
T02 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press YES key

Is radiator fan run-
ning at low speed?

Yes: T03 No: T18
T03 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.1
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.1 – Socket terminal C52-1
&
Ground

greater than 11 V

Yes: T04 No: E01
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.1 – Socket terminal C52-3
&
Ground

greater than 11 V

Yes: T05 No: E02
T05 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.3
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-4
&
Ground

greater than 11 V

Yes: T06 No: E03



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-265
T06 Check: Interruption of Signal Circuit
• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.1
• Disconnect wiring harness connector from: 

ECM
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 11 V

Yes: T07 No: E04
T07 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from: 

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-4
&
Ground

greater than 11 V

Yes: T08 No: E05
T08 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Connect wiring harness connector to: 

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-2
&
Ground

greater than 11 V

Yes: T09 No: E06
T09 Check: Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove fused jumper wire
• Remove electrical component from socket: 

Radiator Fan Relay No.1
• Install electrical component to socket: Radiator Fan Relay No.3
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 11V

Yes: T10 No: E07

Test Work Order Description Nominal Value
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T10 Check: Circuit Interruption of Ground Circuit
• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.3
• Measure resistance between the following terminals:

Radiator Fan Relay No.3 – Socket terminal E60-1
&
Ground

less than 5 Ohm

Yes: E09 No: E08
T11 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.2
• Ignition ON

Radiator cooling fan 
is switched off

Yes: T12 No: T14
T12 Check: Short to Ground of Signal Circuit

• Ignition OFF 
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

greater than 500 
kOhm

Yes: T13 No: E10
T13 Check: Component

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Install electrical component to socket: 
Radiator Fan Relay No.2

• Measure voltage between the following terminals:
• Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-

minal E31-2
&
Ground

less than 0.3 V

Yes: E09 No: E11
T14 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

less than 0.3 V

Yes: T15 No: E13

Test Work Order Description Nominal Value
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T15 Check: Short to Ground of Signal Circuit
• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.2
• Remove electrical component from socket:

Radiator Fan Relay No.1
Ignition ON

Radiator cooling fan 
is switched off

Yes: T16 No: E09
T16 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.3
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Ground

greater than 500 
kOhm

Yes: T17 No: E14
T17 Check: Component

• Install electrical component to socket: 
Radiator Fan Relay No.1 and No.3

• Ignition ON

Radiator cooling fan 
is switched off

Yes: E15 No: E12
T18 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.2
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Relay No.2 – Socket terminal C62-1
&
Ground

greater than 11 V

Yes: T19 No: E16
T19 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.2 – Socket terminal C62-3
&
Ground

greater than 11 V

Yes: T20 No: E17
T20 Check: Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Radiator Fan Relay No.2 – Socket terminal C62-2

less than 5 Ohm

Yes: T21 No: E18

Test Work Order Description Nominal Value
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T21 Check: Interruption of Signal Circuit
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Connect fused jumper wire to:

Radiator Fan Relay No.2 – Socket terminal C62-3
&
Radiator Fan Relay No.2 – Socket terminal C62-4

• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

greater than 11 V

Yes: T22 No: E19
T22 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Remove fused jumper wire
• Measure resistance between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-1
&
Ground

less than 5 Ohm

Yes: T23 No: E20
T23 Check: Component

• Install electrical component to socket:
Radiator Fan Relay No.2

• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

greater than 11 V

Yes: T24 No: E11
T24 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E31-2
&
Ground

greater than 11 V

Yes: T25 No: E11

Test Work Order Description Nominal Value
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T25 Check: Component
• Ignition OFF
• Connect wiring harness connector to:

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Ignition ON

Is radiator fan run-
ning at low speed?

Yes: E15 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause of Fault
E01 • Circuit interruption between:

Radiator Fan Relay No.1 – Socket terminal C52-1
&
Circuit fuse – Output contact

E02 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-3
&
Circuit main fuse – Output contact

E03 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-4
&
Circuit fuse – Output contact

E04 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
or

• Defective component
Radiator Fan Relay No.1

E05 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal C52-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-4
or

• Defective component
Radiator Fan Relay No.1

E06 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-2
&
Radiator fan motor – Wiring harness connector (wiring harness side) terminal E31-3
or

• Defective component
Radiator Fan Motor

E07 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-3
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
or

• Defective component
Radiator Fan Relay No.3

E08 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E60-1
&
Ground
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E09 • Defective component:
Radiator Fan Motor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E10 • Short circuit to ground between

Radiator Fan Relay No.2 – Socket terminal C62-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-7

E11 • Defective component:
Radiator Fan Relay No.2

E12 • Defective component:
Radiator Fan Motor

E13 • Short circuit to voltage between
Radiator Fan Relay No.2 – Socket terminal C62-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-2

E14 • Short circuit to ground between:
Radiator Fan Relay No.1 – Socket terminal C52-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-8
&
Radiator Fan Relay No.3 – Socket terminal E60-3

E15 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E16 • Circuit interruption between
Circuit Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-1
or

• Short circuit to ground between
Circuit Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-1
&
Radiator Fan Relay No.1 – Socket terminal C52-1
&
Radiator Fan Relay No.3 – Socket terminal E60-4
or

• Defective component:
Circuit Fuse

Result Cause of Fault
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E17 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-3
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.2 – Socket terminal C62-3
&
Radiator Fan Relay No.1 – Socket terminal C52-3

• Defective component:
Circuit Main Fuse

E18 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal C62-2
&
ECM – Wiring harness connector (wiring harness side) terminal E27-7

• Defective component:
Radiator Fan Relay No.2

E19 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal C62-4
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-2

E20 • Circuit interruption between
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E31-1
&
Ground

Result Cause of Fault



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-273
Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press NO key

Radiator fan is 
switched off

Yes: T02 No: T11
T02 Check: Component

• Ignition ON
• Scan Tool MISC Test – Radiator Fan Test

Press YES key

Is radiator fan run-
ning at low speed?

Yes: T03 No: T18
T03 Check: Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket: 

Radiator Fan Relay No.2
• Measure voltage between the following terminals:

Radiator Fan Relay No.2 – Socket terminal E69-2
&
Ground

greater than 11 V

Yes: T04 No: E01
T04 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.2 – Socket terminal E69-4
&
Ground

greater than 11 V

Yes: T05 No: E02
T05 Check: Interruption of Signal Circuit

• Remove electrical component from socket: 
Radiator Fan Relay No.3

• Measure voltage between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-4
&
Ground

greater than 11 V

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit

• Install electrical component to socket: 
Radiator Fan Relay No.2

• Disconnect wiring harness connector from: 
ECM

• Measure voltage between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 11 V

Yes: T07 No: E04
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from: 

Radiator Fan Motor
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-4
&
Ground

greater than 11 V

Yes: T08 No: E05
T08 Check: Interruption of Voltage Supply Circuit

• Connect wiring harness connector to: 
Radiator Fan Motor

• Measure voltage between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-2
&
Ground

greater than 11 V

Yes: T09 No: E06
T09 Check: Interruption of Voltage Supply Circuit

• Remove fused jumper wire
• Remove electrical component from socket: 

Radiator Fan Relay No.2
• Install electrical component to socket: Radiator Fan Relay No.3
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 11V

Yes: T10 No: E07
T10 Check: Circuit Interruption of Ground Circuit

• Remove electrical component from socket: 
Radiator Fan Relay No.3

• Measure resistance between the following terminals:
Radiator Fan Relay No.3 – Socket terminal E73-1
&
Ground

less than 5 Ohm

Yes: E09 No: E08
T11 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.1
• Ignition ON

Radiator cooling fan 
is switched off

Yes: T12 No: T14

Test Work Order Description Nominal Value
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T12 Check: Short to Ground of Signal Circuit
• Ignition OFF 
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

greater than 500 
kOhm

Yes: T13 No: E10
T13 Check: Component

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Install electrical component to socket: 
Radiator Fan Relay No.1

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

less than 0.3 V

Yes: E09 No: E11
T14 Check: Short to Voltage of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Radiator Fan Motor
• Ignition ON
• Measure voltage between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

less than 0.3 V

Yes: T15 No: E13
T15 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Install electrical component to socket: 

Radiator Fan Relay No.1
• Remove electrical component from socket:

Radiator Fan Relay No.2
Ignition ON

Radiator cooling fan 
is switched off

Yes: T16 No: E09
T16 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.3
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Ground

greater than 500 
kOhm

Yes: T17 No: E14

Test Work Order Description Nominal Value
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T17 Check: Component
• Install electrical component to socket: 

Radiator Fan Relay No.2 and No.3
• Ignition ON

Radiator cooling fan 
is switched off

Yes: E15 No: E12
T18 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Remove electrical component from socket:

Radiator Fan Relay No.1
• Measure voltage between the following terminals:

Radiator Fan Relay No.1 – Socket terminal E53-2
&
Ground

greater than 11 V

Yes: T19 No: E16
T19 Check: Short to Ground/Interruption of Signal Circuit

• Measure voltage between the following terminals:
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Ground

greater than 11 V

Yes: T20 No: E17
T20 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
ECM

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Radiator Fan Relay No.1 – Socket terminal E53-1

less than 5 Ohm

Yes: T21 No: E18
T21 Check: Interruption of Signal Circuit

• Disconnect wiring harness connector from:
Radiator Fan Motor

• Connect fused jumper wire to:
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Radiator Fan Relay No.1 – Socket terminal E53-3

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

greater than 11 V

Yes: T22 No: E19
T22 Check: Circuit Interruption of Ground Circuit

• Remove fused jumper wire
• Measure resistance between the following terminals:

Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-1
&
Ground

less than 5 Ohm

Yes: T23 No: E20

Test Work Order Description Nominal Value
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T23 Check: Component
• Install electrical component to socket:

Radiator Fan Relay No.1
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

greater than 11 V

Yes: T24 No: E11
T24 Check: Component

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-7
&
Ground

• Measure voltage between the following terminals:
Radiator Fan Motor – Wiring harness connector (wiring harness side) ter-
minal E44-2
&
Ground

greater than 11 V

Yes: T25 No: E11
T25 Check: Component

• Connect wiring harness connector to:
Radiator Fan Motor

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-7
&
Ground

• Ignition ON

Is radiator fan run-
ning at low speed?

Yes: E15 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause of Fault
E01 • Circuit interruption between:

Radiator Fan Relay No.2 – Socket terminal E69-2
&
Circuit Main Fuse – Output contact

E02 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-4
&
Circuit Main Fuse – Output contact

E03 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-4
&
Circuit Main Fuse – Output contact

E04 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
or

• Defective component
Radiator Fan Relay No.2

E05 • Circuit interruption between
Radiator Fan Relay No.2 – Socket terminal E69-3
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-4
or

• Defective component
Radiator Fan Relay No.2

E06 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-2
&

• Radiator fan motor – Wiring harness connector (wiring harness side) terminal E44-3
or

• Defective component
Radiator Fan Motor

E07 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-3
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
or

• Defective component
Radiator Fan Relay No.3

E08 • Circuit interruption between
Radiator Fan Relay No.3 – Socket terminal E73-1
&
Ground
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E09 • Defective component:
Radiator Fan Motor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E10 • Short circuit to ground between

Radiator Fan Relay No.1 – Socket terminal E53-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-7

E11 • Defective component:
Radiator Fan Relay No.1

E12 • Defective component:
Radiator Fan Motor

E13 • Short circuit to voltage between
Radiator Fan Relay No.1 – Socket terminal E53-3
&
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-2

E14 • Short circuit to ground between:
Radiator Fan Relay No.2 – Socket terminal E69-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-8
&
Radiator Fan Relay No.3 – Socket terminal E73-3

E15 • Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E16 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-2
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-2
&
Radiator Fan Relay No.2 – Socket terminal E69-2
&
Radiator Fan Relay No.3 – Socket terminal E73-4
or

• Defective component:
Circuit Main Fuse

Result Cause of Fault
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E17 • Circuit interruption between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-4
or

• Short circuit to ground between
Circuit Main Fuse – Output contact
&
Radiator Fan Relay No.1 – Socket terminal E53-4
&
Radiator Fan Relay No.2 – Socket terminal E69-4

• Defective component:
Circuit Main Fuse

E18 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal E53-1
&
ECM – Wiring harness connector (wiring harness side) terminal G88-7

• Defective component:
Radiator Fan Relay No.1

E19 • Circuit interruption between
Radiator Fan Relay No.1 – Socket terminal E53-3
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-2

E20 • Circuit interruption between
Radiator Fan Motor – Wiring harness connector (wiring harness side) terminal E44-1
&
Ground

Result Cause of Fault
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C-33, Glow Time Relay Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Check the following component for proper operation:
Glow Plug

Inspection okay?

Yes: T02 No: E13
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Glow Controller
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-7
&
Ground

greater than 11 V

Yes: T03 No: T11
T03 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-7
&
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-6

greater than 11 V

Yes: T04 No: E09
T04 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-1
&
Ground

greater than 11 V

Yes: T05 No: E08
T05 Check: Short to Voltage of Signal Circuit

• Data List Parameter
Glow Relay

ON

Yes: T06 No: E07
T06 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-3
&
Ground

• Ignition ON
• Data List Parameter

Glow Relay

OFF

Yes: T07 No: E06
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T07 Check: Interruption of Signal Circuit
• Remove fused jumper wire
• Scan Tool MISC test:

Glow plug control
• Press YES key

Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-8
&
Battery voltage

greater than 11 V

Yes: T08 No: E05
T08 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-8
&
Ground

greater than 500 
kOhm

Yes: T09 No: E04
T09 Check: Short to Voltage of Signal Circuit

• Disconnect wiring harness connector from:
Glow Plugs

• Ignition ON
• Measure voltage between:

Glow Plugs – Wiring harness connector (wiring harness side) terminal 
C97-1, C98-1, C99-1, C100-1
&
Ground

less than 0.3 V

Yes: T10 No: E03
T10 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E29-4, E29-5
&
Ground

greater than 500 
kOhm

Yes: E01 No: E02
T11 Check: Component

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T12 No: E12

Test Work Order Description Nominal Value
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T12 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1
or

• Defective component:
Glow Controller

E02 • Short circuit to ground between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1

E03 • Short circuit to voltage between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-4, E29-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal C97-1, C98-1, C99-1, 
C100-1
or

• Defective component:
Glow Controller

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-8

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal E27-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-1

E09 • Circuit interruption between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-6
&
Ground

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-7

E11 • Circuit interruption between:
Battery positive (+) terminal
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E29-7

E13 • Defective component:
Glow Plugs

Result Cause Of Fault
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Check the following component for proper operation:
Glow Plug

Inspection okay?

Yes: T02 No: E13
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Glow Controller
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-7
&
Ground

greater than 11 V

Yes: T03 No: T11
T03 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-7
&
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-6

greater than 11 V

Yes: T04 No: E09
T04 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-1
&
Ground

greater than 11 V

Yes: T05 No: E08
T05 Check: Short to Voltage of Signal Circuit

• Data List Parameter
Glow Relay

ON

Yes: T06 No: E07
T06 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF
• Connect fused jumper wire to:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-3
&
Ground

• Ignition ON
• Data List Parameter

Glow Relay

OFF

Yes: T07 No: E06
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T07 Check: Interruption of Signal Circuit
• Remove fused jumper wire
• Scan Tool MISC test:

Glow plug control
• Press YES key ON

Measure voltage between the following terminals:
Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-8
&
Battery voltage

greater than 11 V

Yes: T08 No: E05
T08 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-8
&
Ground

greater than 500 
kOhm

Yes: T09 No: E04
T09 Check: Short to Voltage of Signal Circuit

• Disconnect wiring harness connector from:
Glow Plugs

• Ignition ON
• Measure voltage between:

Glow Plugs – Wiring harness connector (wiring harness side) terminal 
D34-1, D35-1, D36-1, D37-1
&
Ground

less than 0.3 V

Yes: T10 No: E03
T10 Check: Short to Ground/Interruption of Signal Circuit

• Ignition OFF greater than 500 
kOhm• Measure resistance between the following terminals:

Glow Controller – Wiring harness connector (wiring harness side) termi-
nal E72-4, E72-5
&
Ground

Yes: E01 No: E02
T11 Check: Component

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T12 No: E12

Test Work Order Description Nominal Value
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T12 Check: Interruption of Voltage Supply Circuit
• Measure voltage between the following terminals:

Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1
or

• Defective component:
Glow Controller

E02 • Short circuit to ground between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1

E03 • Short circuit to voltage between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-4, E72-5
&
Glow Plugs – Wiring harness connector (wiring harness side) terminal D34-1, D35-1, D36-1, 
D37-1
or

• Defective component:
Glow Controller

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-8

E05 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-74
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E06 • Short circuit to voltage/interruption of circuit between:
ECM – Wiring harness connector (wiring harness side) terminal G88-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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E07 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-70
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-3
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E08 • Circuit interruption between:
Circuit Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-1

E09 • Circuit interruption between:
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-6
&
Ground

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-7

E11 • Circuit interruption between:
Battery positive (+) terminal
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Glow Controller – Wiring harness connector (wiring harness side) terminal E72-7

E13 • Defective component:
Glow Plugs

Result Cause Of Fault
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C-34, Glow Time Telltale Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS warning Lamp
– AIR BAG warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Glow indicator Lamp

Test okay?

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Ground

• Is the following indicator ON?
Glow indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination Meter
• Ignition ON
• Measure voltage between the following terminals:

Combination Meter – Wiring harness connector (wiring harness side) ter-
minal G22-10
&
Ground

less than 0.3 V

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-10

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-10
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal E22-10

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS warning Lamp
– AIR BAG warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following telltale OFF?

Glow indicator Lamp

Test okay?

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Ground

• Is the following telltale ON?
Glow indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination Meter
• Ignition ON
• Measure voltage between the following terminals:

Combination Meter – Wiring harness connector (wiring harness side) ter-
minal G25-5
&
Ground

less than 0.3 V

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM
 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-5

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-5
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-52
&
Combination Meter – Wiring harness connector (wiring harness side) terminal E25-5

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-295
C-35, Filterheating Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Fuel Heating Relay
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-4
&
Ground

greater than 11 V

Yes: T03 No: E09
T03 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between:
Fuel Heating Relay – Socket Terminal E59-5
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-1
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between:

Fuel Heating Relay – Socket Terminal E59-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E06
T06 Check: Interruption of Signal Circuit

• Measure resistance between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

less than 5 Ohm

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Connect fused jumper wire to:

Fuel Heating Relay – Socket Terminal E59-2
&
Fuel Heating Relay – Socket Terminal E59-5

• Measure voltage between:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Ground

greater than 11 V

Yes: T08 No: E04
T08 Check: Circuit Interruption of Ground Circuit

• Measure voltage between:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-1

greater than 11 V

Yes: T09 No: E03
T09 Check: Component

• Ignition OFF
• Insert electrical component in socket:

Fuel Heating Relay
• Ignition ON
• Measure voltage between the following terminals

ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Ground

greater than 11 V

Yes: T10 No: E02
T10 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Ground

• Ignition ON
• Measure voltage between the following terminals

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E50-2
&
Ground

greater than 11 V

Yes: E01 No: E02

Test Work Order Description Nominal Value
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T11 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Ignition ON
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-5
&
Ground

less than 0.3 V

Yes: E01 No: E08
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Insert new fuse and then check the fuse for proper operation. Test okay?
Yes: T15 No: E13

T15 Check: Short to Ground of Voltage Supply Circuit
• Measure voltage between:

Fuel Heating Relay – Socket Terminal E59-5
&
Battery voltage

less than 0.3 V

Yes: E02 No: E12

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order: The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Defective component:

Fuel Heating Relay
E03 • Circuit interruption between:

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-1
&
Ground

E04 • Circuit interruption between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E06 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-76
&
Fuel Heating Relay – Socket Terminal E59-1

E08 • Short circuit to voltage between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E59-4

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
fuel Heating Relay – Socket Terminal E59-2
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E11 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Fuel Heating Relay – Socket Terminal E59-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E50-2
or

• Defective component:
Fuel Heater and Temperature Sensor

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E59-2



6-3-300 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE)
Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Ignition OFF
• Remove electrical component from socket:

Fuel Heating Relay
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-2
&
Ground

greater than 11 V

Yes: T02 No: T12
T02 Check: Interruption of Voltage Supply Circuit

• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-4
&
Ground

greater than 11 V

Yes: T03 No: E09
T03 Check: Short to Voltage of Voltage Supply Circuit

• Measure voltage between the following terminals:
Fuel Heating Relay – Socket Terminal E74-5
&
Ground

less than 0.3 V

Yes: T04 No: T11
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-1
&
Ground

less than 0.3 V

Yes: T05 No: E07
T05 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Fuel Heating Relay – Socket Terminal E74-1
&
Ground

greater than 500 
kOhm

Yes: T06 No: E06
T06 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

less than 5 Ohm

Yes: T07 No: E05
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T07 Check: Interruption of Voltage Supply Circuit
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Connect fused jumper wire to:

Fuel Heating Relay – Socket Terminal E74-2
&
Fuel Heating Relay – Socket Terminal E74-5

• Measure voltage between the following terminals:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Ground

greater than 11 V

Yes: T08 No: E04
T08 Check: Circuit Interruption of Ground Circuit

• Measure voltage between the following terminals:
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-1

greater than 11 V

Yes: T09 No: E03
T09 Check: Component

• Ignition OFF
• Insert electrical component in socket:

Fuel Heating Relay
• Ignition ON
• Measure voltage between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Ground

greater than 11 V

Yes: T10 No: E02
T10 Check: Component

• Ignition OFF
• Connect fused jumper wire to:

ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Ground

• Ignition ON
• Measure voltage between the following terminals

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring 
harness side) terminal E67-2
&
Ground

greater than 11 V

Yes: E01 No: E02

Test Work Order Description Nominal Value
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T11 Check: Short to Voltage of Voltage Supply Circuit
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel Heater and Temperature Sensor
• Ignition ON
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-5
&
Ground

less than 0.3 V

Yes: E01 No: E08
T12 Check: Short to Ground/Interruption of Voltage Supply Circuit

• Remove electrical component from socket:
Circuit Main Fuse

• Check the following component for proper operation:
Circuit Main Fuse

Test okay?

Yes: T13 No: T14
T13 Check: Interruption of Voltage Supply Circuit

• Measure voltage between the following terminals:
Circuit Main Fuse – Input contact
&
Ground

greater than 11 V

Yes: E10 No: E11
T14 Check: Short to Ground of Voltage Supply Circuit

• Insert new fuse and then check the fuse for proper operation. Test okay?
Yes: T15 No: E13

T15 Check: Short to Ground of Voltage Supply Circuit
• Measure voltage between the following terminals:

Fuel Heating Relay – Socket Terminal E74-5
&
Battery voltage

less than 0.3 V

Yes: E02 No: E12

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Fuel Heater and Temperature Sensor
or
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
E02 • Defective component:

Fuel Heating Relay
E03 • Circuit interruption between:

Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-1
&
Ground

E04 • Circuit interruption between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2

E05 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E06 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E07 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-76
&
Fuel Heating Relay – Socket Terminal E74-1

E08 • Short circuit to voltage between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2

E09 • Circuit interruption between:
Circuit Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-4

E10 • Circuit interruption between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-2
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E11 • Circuit interruption between:
System Main Fuse – Output contact
&
Circuit Main Fuse – Input contact

E12 • Short circuit to ground between:
Fuel Heating Relay – Socket Terminal E74-5
&
Fuel Heater and Temperature Sensor – Wiring harness connector (wiring harness side) terminal 
E67-2
or

• Defective component:
Fuel Heater and Temperature Sensor

E13 • Short circuit to ground between:
Circuit Main Fuse – Output contact
&
Fuel Heating Relay – Socket Terminal E74-2
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C-36, Malfunction Indication Lamp (MIL) Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

Charge Indicator Lamp
ABS Warning Lamp
Air Bag Warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Malfunction Indicator Lamp

Test okay?

Yes: T03 No: T05
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Ground

• Is the following indicator ON?
Malfunction Indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G22-19
&
Ground

less than 0.3 V

Yes: E01 No: E02
T05 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Measure resistance between:

ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Ground

greater than 500 
kOhm

Yes: E01 No: E04
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-19
or

• Defective component:
Combination Meter

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicator ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E05
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following indicator OFF?

Malfunction Indicator Lamp

Test okay?

Yes: T03 No: T05
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Ground

• Is the following indicator ON?
Malfunction Indicator Lamp

Test okay?

Yes: T04 No: E03
T04 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-23
&
Ground

less than 0.3 V

Yes: E01 No: E02
T05 Check: Component

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Ground

greater than 500 
kOhm

Yes: E01 No: E04
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23

E03 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23
or

• Defective component:
Combination Meter

E04 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-78
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-23
or

• Defective component:
Combination Meter

E05 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-37, Service Telltale Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

SVS Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Ground

• Is the following indicator ON?
SVS Lamp

Test okay?

Yes: E01 No: E02
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Result Table (RM413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-21
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following indicator OFF?

SVS Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Ground

• Is the following indicator ON?
SVS Lamp

Test okay?

Yes: E01 No: E02
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Result Table (RB413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-77
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-8
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-38, Oil Level Telltale Circuit

Test Table (For RM413D)

NOTE:
The following test table is applied only for vehicle with wire harness for low engine oil level warning
light.

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector E27)
• Ignition ON
• Is the following indicator OFF?

Oil Level Warning Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Ground

• Is the following indicator ON?
Oil Level Warning Lamp

Test okay?

Yes: E01 No: E02
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-20
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G22-11
or

• Defective component:
Combination Meter
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Component

• Ignition OFF
• Ignition ON
• Is at least one of the following indicators ON?

– Charge Indicator Lamp
– ABS Warning Lamp
– Air Bag Warning Lamp

Test okay?

Yes: T02 No: E04
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G88)
• Ignition ON
• Is the following telltale OFF?

Oil Level Warning Lamp

Test okay?

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit

• Connect fused jumper wire to:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Ground

• Is the following telltale ON?
Oil Level Warning Lamp

Test okay?

Yes: E01 No: E02
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E02 • Circuit interruption between:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
Combination Meter

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-51
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-27
or

• Defective component:
Combination Meter

E04 • Circuit interruption between:
Circuit Fuse – Output contact
&
Combination Meter – Wiring harness connector (wiring harness side) terminal G25-15
or

• Defective component:
Combination Meter
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C-39, Engine Oil Level Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Mechanical Function

• Check Engine Oil Level Is the oil level too 
low?

Yes: E01 No: T02
T02 Check: Interruption of signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM and Oil Level Switch
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-1

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-2
&
Ground

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C33-1
&
Ground

less than 0.3 V

Yes: T06 No: E05
T06 Check: Component

• Connect wiring harness connector to:
Oil Level Switch

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Ground

less than 5 Ohm

Yes: E06 No: E07
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Correct engine oil level.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E04 • Circuit interruption between:
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-2
&
Ground

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal E27-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C33-1

E06 • Defective component
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Defective component
Oil Level Switch
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Mechanical Function

• Check Engine Oil Level Is the oil level too 
low?

Yes: E01 No: T02
T02 Check: Interruption of signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Disconnect wiring harness connector from:

Oil Level Switch
• Measure resistance between the following terminals:

ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-1

less than 5 Ohm

Yes: T03 No: E02
T03 Check: Short to Ground of Signal Circuit

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Ground

greater than 500 
kOhm

Yes: T04 No: E03
T04 Check: Circuit Interruption of Ground Circuit

• Measure resistance between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-2
&
Ground

less than 5 Ohm

Yes: T05 No: E04
T05 Check: Short to Voltage of Signal Circuit

• Measure voltage between the following terminals:
Oil Level Switch – Wiring harness connector (wiring harness side) termi-
nal C32-1
&
Ground

less than 0.3 V

Yes: T06 No: E05
T06 Check: Component

• Connect wiring harness connector to:
Oil Level Switch

• Measure resistance between the following terminals:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Ground

less than 5 Ohm

Yes: E06 No: E07
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Correct engine oil level.
E02 • Circuit interruption between:

ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E03 • Short circuit to ground between:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E04 • Circuit interruption between:
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-2
&
Ground

E05 • Short circuit to voltage between:
ECM – Wiring harness connector (wiring harness side) terminal G88-26
&
Oil Level Switch – Wiring harness connector (wiring harness side) terminal C32-1

E06 • Defective component
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E07 • Defective component
Oil Level Switch
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C-40, Vehicle Speed Sensor Circuit
Result Table (For RM413D)

Result Table (For RB413D)

Result Cause Of Fault
E01 • Circuit interruption between:

Combination Meter – Wiring harness connector (wiring harness side) terminal G21-15
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

Result Cause Of Fault
E01 • Circuit interruption between:

Combination Meter – Wiring harness connector (wiring harness side) terminal G25-2
&
ECM – Wiring harness connector (wiring harness side) terminal G88-89
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-41, Function-Group Intake Air System
Result Table

Result Cause Of Fault
E01 • Defective component:

component, that is recognized as defective

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-323
C-42, Function-Group Fuel System
Test Table

Result Table

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

Is the following Diagnostic Trouble Code stored?
P1660 – Shut Off Valve
Yes: E01 No: E02

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

• Check the following mechanical fault sources:
– The low pressure fuel pump delivery rate is too low
– Shut-off valve in high pressure fuel pump

or
• Defective component:

Fuel Pump
or
High-pressure fuel pump

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E02 • Defective component:
component, that is recognized as defective

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-43, Function-Group Low Pressure Section
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

• Check the following mechanical fault sources:
– Screen in fuel tank
– Pressure relief valve in fuel tank
– The low pressure fuel pump delivery rate is too low
– Overflow valve in fuel filter
– Shut-off valve in high pressure fuel pump

or
• Defective component:

component, that is recognized as defective
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C-44, Function-Group Low and High Pressure Section
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the low-pressure section

or
• Mechanical fault in the high pressure section
• Check the following mechanical fault sources:

– Screen in fuel tank
– Pressure relief valve in fuel tank
– The low pressure fuel pump delivery rate is too low
– Overflow valve in fuel filter
– Shut-off valve in high pressure fuel pump
– The high pressure fuel pump delivery rate is too low

or
• Defective component:

component, that is recognized as defective

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-45, Function-Group High Pressure Area
Result Table

Result Cause Of Fault
E01 • Mechanical fault in the high pressure section

• Check all mechanical components of the concerned system.
or

• Defective component:
component, that is recognized as defective

 
NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.
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C-46, Starter Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Starter

• Check the following component for proper operation:
Starting Motor

• Turn ignition switch to ST position

Does the starter 
crank?

Yes: T02 No: T14
T02 Check: Battery Voltage

• Verify battery condition
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: T13
T03 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C45-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

less than 400 A
and
Battery voltage is 
less than 8 V

Yes: T04 No: T10
T04 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the engine 
start?

Yes: T05 No: T10
T05 Check: Component

• Check charge by generator
Measure voltage between:
Generator – C47-1
&
Ground

• Engine running
• Increase engine speed to 3000 rpm

13.4 ... 14.5 V
Engine running at 
idle speed, operat-
ing temperature
All consumers turned 
off

Yes: T06 No: T09
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T06 Check: Component
• Check stall current
• Measure current between the following terminals:

Battery – Positive (+) terminal
&
Battery – Wiring harness

NOTE:
All vehicle systems must be switched OFF during these tests. Doors
must be closed, engine compartment lighting must be disconnected.

Stall current greater 
than 50 mA?

Yes: T07 No: E03
T07 Check: Component

• Check stall current
Remove consecutively all fuses from the fuse-boxes.

Does the stall current 
change to a value 
less than 50 mA after 
removing a fuse?

Yes: T08 No: E02
T08 Check: Component

• Check stall current
• Install following component:

Last removed fuse
• Disconnect consecutively all components which are connected to the cir-

cuit behind this fuse.

Does the stall current 
change to a value 
less than 50 mA after 
removing a compo-
nent?

Yes: E01 No: E02
T09 Check: Component

• Check the following circuit for proper operation:
Wiring harness to generator terminal C42-1
Wiring harness to generator terminal C47-1
Check all ground connections

Test okay?

Yes: E04 No: E05
T10 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C45-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

Less than 400 A and 
more than 8 V? Go 
to YES
More than 400 A and 
less than 8 V? Go to 
NO

Yes: T11 No: E09
T11 Check: Component

• Check wiring harness and connectors to battery and starter Connectors okay?
Is the ground con-
nection okay?

Yes: T12 No: E08

Test Work Order Description Nominal Value



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-329
T12 Check: Component
• Verify mechanical system functions/components

– Check engine mechanic
– Check freedom of motion on crankshaft

Mechanical function 
check okay?

Yes: E06 No: E07
T13 Check: Component

• Charge or replace battery
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T10 No: E10
T14 Check: Battery Voltage

• Verify battery condition
• Ignition ON
• Turn all electrical consumers ON
• Measure voltage between:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T15 No: T17
T15 Check: Component

• Check terminal G05-3 to ignition switch
Measure voltage between:
Starting Motor – Wiring harness connector (wiring harness side) terminal 
C46-1
&
Ground

• Turn ignition switch to ST position

greater than 11 V

Yes: T11 No: T16
T16 Check: Component

• Check the following component for proper operation:
Ignition Switch – Terminal G05-3

Test okay?

Yes: E11 No: E12
T17 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the starter 
crank?

Yes: T05 No: T15

Test Work Order Description Nominal Value
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Result Table (For RM413D)

Result Cause Of Fault
E01 • Defective component:

Last disconnected component
E02 Fault in wiring harness

 
NOTE:
During fault searching in the wiring harness, the sections of the wiring harness can be sep-
arated at the assigned connectors. When the stall current changes to the permissible value
after separating a section, the fault is located in the concerning section of the wiring har-
ness.

E03 • Battery discharged
Cell shorted
Corroded Contacts
Bad ground connection

E04 • Defective component:
Generator

E05 • Fault in wiring harness
Wiring harness to generator terminal C42-1
or
Wiring harness to generator terminal C47-1
or
Bad ground connection

E06 • Circuit interruption between:
Battery – Positive (+) terminal
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C45-1
or

• Defective component:
Starting Motor

E07 • Mechanical engine problem
E08 • Repair/clean wiring harness and connectors to battery/starting motor
E09 • Mechanical engine problem

or
Defective component:
Starting Motor

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E10 • Defective component:
Battery

E11 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G05-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C46-1

E12 • Defective component:
Ignition Switch



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z13DT ENGINE) 6-3-331
Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Starter

• Check the following component for proper operation:
Starting Motor

• Turn ignition switch to ST position

Does the starter 
crank?

Yes: T02 No: T14
T02 Check: Battery Voltage

• Verify battery condition
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T03 No: T13
T03 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C05-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

less than 400 A
and
Battery voltage is 
less than 8 V

Yes: T04 No: T10
T04 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the engine 
start?

Yes: T05 No: T10
T05 Check: Component

• Check charge by generator
Measure voltage between the following terminals:
Generator – C08-1
&
Ground

• Engine running
• Increase engine speed to 3000 rpm

13.4 ... 14.5 V
Engine running at 
idle speed, operat-
ing temperature
All consumers turned 
off

Yes: T06 No: T09
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T06 Check: Component
• Check stall current
• Measure current between the following terminals:

Battery – Positive (+) terminal
&
Battery – Positive (+) terminal Wiring harness

NOTE:
All vehicle systems must be switched OFF during these tests. Doors
must be closed, engine compartment lighting must be disconnected.

Stall current greater 
than 50 mA?

Yes: T07 No: E03
T07 Check: Component

• Check stall current
Remove consecutively all fuses from the fuse-boxes.

Does the stall current 
change to a value 
less than 50 mA after 
removing a fuse?

Yes: T08 No: E02
T08 Check: Component

• Check stall current
• Install following component:

Last removed fuse
• Disconnect consecutively all components which are connected to the cir-

cuit behind this fuse.

Does the stall current 
change to a value 
less than 50 mA after 
removing a compo-
nent?

Yes: E01 No: E02
T09 Check: Component

• Check the following circuit for proper operation:
Wiring harness to generator terminal C07-1
Wiring harness to generator terminal C08-1
Check all ground connections

Test okay?

Yes: E04 No: E05
T10 Load Simulation

• Check battery condition under load simulation
Measure voltage between the following terminals:
Battery – Positive (+) terminal
&
Ground

• Check current consumption with current probe
Connect current probe to following lead:
Starting Motor – Terminal C05-1

• Turn ignition switch to ST position
• Check current consumption and battery voltage both at the same time

Less than 400 A and 
more than 8 V? Go 
to YES
More than 400 A and 
less than 8 V? Go to 
NO

Yes: T11 No: E09
T11 Check: Component

• Check wiring harness and connectors to battery and starter Connectors okay?
Is the ground con-
nection okay?

Yes: T12 No: E08

Test Work Order Description Nominal Value
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T12 Check: Component
• Verify mechanical system functions/components

– Check engine mechanic
– Check freedom of motion on crankshaft

Mechanical function 
check okay?

Yes: E06 No: E07
T13 Check: Component

• Charge or replace battery
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T10 No: E10
T14 Check: Battery Voltage

• Verify battery condition
• Ignition ON
• Turn all electrical consumers ON
• Measure voltage between the following terminals:

Battery – Positive (+) terminal
&
Ground

greater than 11 V

Yes: T15 No: T17
T15 Check: Component

• Check terminal G24-3 to ignition switch
Measure voltage between the following terminals:
Starting Motor – Wiring harness connector (wiring harness side) terminal 
C06-1
&
Ground

• Turn ignition switch to ST position

greater than 11 V

Yes: T11 No: T16
T16 Check: Component

• Check the following component for proper operation:
Ignition Switch – Terminal G24-3

Test okay?

Yes: E11 No: E12
T17 Check: Engine Start

• Charge or replace battery
or

• Connect loaded battery parallel to the battery in the vehicle
• Try to start engine once more

Does the starter 
crank?

Yes: T05 No: T15

Test Work Order Description Nominal Value
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Result Table (For RB413D)

Result Cause Of Fault
E01 • Defective component:

Last disconnected component
E02 Fault in wiring harness

 
NOTE:
During fault searching in the wiring harness, the sections of the wiring harness can be sep-
arated at the assigned connectors. When the stall current changes to the permissible value
after separating a section, the fault is located in the concerning section of the wiring har-
ness.

E03 • Battery discharged
Cell shorted
Corroded Contacts
Bad ground connection

E04 • Defective component:
Generator

E05 • Fault in wiring harness
Wiring harness to generator terminal C07-1
or
Wiring harness to generator terminal C08-1
or
Bad ground connection

E06 • Circuit interruption between:
Battery – Positive (+) terminal
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C05-1
or

• Defective component:
Starting Motor

E07 • Mechanical engine problem
E08 • Repair/clean wiring harness and connectors to battery/starting motor
E09 • Mechanical engine problem

or
Defective component:
Starting Motor

 
NOTE:
The replacement of the components must be done in the listed order.
The system must be checked for proper operation after every replacement.

E10 • Defective component:
Battery

E11 • Circuit interruption between:
Ignition Switch – Wiring harness connector (wiring harness side) terminal G24-3
&
Starting Motor – Wiring harness connector (wiring harness side) terminal C06-1

E12 • Defective component:
Ignition Switch
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C-47, System Status Information

Result Cause Of Fault
E01 • This trouble code indicates an invalid operating condition.

Operation mode with high load and high coolant temperature
or
Operation mode with high load and low fuel reserve

• Inform the customer, that the system behaviour is normal respectively how to operate the 
system correctly.

 
NOTE:
This trouble code is set when an engine protection function is activated.
(overheating protection)
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C-48, Engine Coolant Temperature Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter and ECM
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
Ground

less than 0.3V

Yes: T02 No: E01
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
Ground

greater than 500 
kOhm

Yes: T03 No: E02
T03 Check: Short to Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

less than 5 Ohm

Yes: E04 No: E03
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Result Table (For RM413D)

Result Cause of Fault
E01 • Short circuit to voltage between:

Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E02 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E03 • Circuit interruption between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-1
&
ECM – Wiring harness connector (wiring harness side) terminal C66-45

E04 • Defective component:
Combination meter
or

• Defective component:
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter and ECM
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
Ground

less than 0.3V

Yes: T02 No: E01
T02 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
Ground

greater than 500 
kOhm

Yes: T03 No: E02
T03 Check: Short to Interruption of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

less than 5 Ohm

Yes: E04 No: E03
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Result Table (For RB413D)

Result Cause of Fault
E01 • Short circuit to voltage between:

Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E02 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E03 • Circuit interruption between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-21
&
ECM – Wiring harness connector (wiring harness side) terminal D26-45

E04 • Defective component:
Combination meter
or

• Defective component:
ECM

NOTE:
• The replacement of the components must be done in the listed order. The system must

be checked for proper operation after every replacement.
• If ECM is replaced, register vehicle specification into ECM by performing procedure

described in “ECM registration” in Section 6E3.
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C-49, Engine Speed Input Signal Circuit
Test Table (For RM413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

EPS control module (Wiring Harness Connector G13)
• Ignition ON
• Engine running at idle speed

Scan Tool display Data List Parameter
Engine Speed

Is engine speed dis-
played on scan tool?

Yes: E01 No: T02
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Engine running at idle speed
• Connect revolution indicator to:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G21-6
&
Ground

NOTE:
Revolution meter setting:
4 cylinder, 4 stroke 

Is engine speed dis-
played on revolution 
meter?

Yes: E02 No: T03
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM 
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G21-6
&
Ground

less than 0.3V

Yes: T04 No: E05
T04 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G21-6
&
Ground

greater than 500 
kOhm

Yes: E03 No: E04
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Result Table (For RM413D)

Result Cause of Fault
E01 • Defective component:

EPS control module
E02 • Defective component:

Combination meter
E03 • Circuit interruption between:

Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
or
Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session 

E05 • Short circuit to voltage between:
Combination meter – Wiring harness connector (wiring harness side) terminal G21-16
&
ECM – Wiring harness connector (wiring harness side) terminal E27-89
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session
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Test Table (For RB413D)

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

PTC control module (Wiring Harness Connector G92)
• Ignition ON
• Engine running at idle speed 

Scan Tool display Data List Parameter
Engine Speed

Is engine speed dis-
played on scan tool? 

Yes: E01 No: T02
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

Combination meter
• Ignition ON
• Engine running at idle speed
• Connect revolution meter to:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G25-18
&
Ground

NOTE:
Revolution meter setting:
4 cylinder, 4 stroke 

Is engine speed dis-
played on revolution 
meter?

Yes: E02 No: T03
T03 Check: Short to Voltage of Signal Circuit

• Ignition OFF
• Disconnect wiring harness connector from:

ECM 
• Ignition ON
• Measure voltage between the following terminals:

Combination meter – Wiring Harness Connector (wiring harness side) 
terminal G25-18
&
Ground

less than 0.3V

Yes: T04 No: E05
T04 Check: Short to Ground of Signal Circuit

• Ignition OFF
• Measure resistance between the following terminals:

Combination meter – Wiring harness connector (wiring harness side) ter-
minal G25-18
&
Ground

greater than 500 
kOhm

Yes: E03 No: E04
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Result Table (For RB413D)

Result Cause of Fault
E01 • Defective component:

PTC control module
E02 • Defective component:

Combination meter
E03 • Circuit interruption between:

Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM – Wiring harness connector (wiring harness side) terminal G88-29
or

• Defective component:
ECM

NOTE:
If ECM is replaced, register vehicle specification into ECM by performing procedure
described in “ECM registration” in Section 6E3.

E04 • Short circuit to ground between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM - Wiring harness connector (wiring harness side) terminal G88-29
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session 

E05 • Short circuit to voltage between:
Combination meter – Wiring harness connector (wiring harness side) terminal G25-18
&
ECM - Wiring harness connector (wiring harness side) terminal G88-29
&
Wiring harness connector terminal of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session
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Special Tool

Tech 2 kit (SUZUKI scan tool) 
(See NOTE)

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable,
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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ENGINE MECHANICAL
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
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“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGs and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGs could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:
Be sure to read “Precautions” in Section 6E3 before disconnecting fuel line or removing fuel system
part(s). Failure to follow “Precautions” could result unneeded fuel system repairs.
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Diagnosis
Compression Check
Check compression pressure on all 4 cylinders as follows:

1) Warm up engine.
2) Stop engine after warming up.

3) Disconnect negative (–) cable at battery.
4) Disconnect glow controller connector referring to “Glow con-

troller removal and installation” in Section 6E3.
5) Remove all glow plugs referring to “Glow plug removal and

installation” in Section 6E3.

6) Disconnect connectors from ECM as follows.
a) Pull out lock slider to release locking of lock lever.
b) Pull up the lock lever.

7) Install special tools into glow plug hole.

Special tool
(A): 09915-68610
(B): 09912-57821

8) Connect negative (–) cable at battery.

9) Disengage clutch (1) in order to lighten starting load on
engine.

NOTE:
After warming up engine, place transmission gear shift
lever in “Neutral” and set parking brake and block drive
wheels.

b)

a)

(B)

(A)
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10) Crank engine with fully charged battery and read highest
pressure on compression gauge. 

11) Carry out steps 7) to 10) on each cylinder in order to obtain 4
readings.

Compression pressure specification 
Max. difference between any two cylinders: 
150 kPa (1.5 kg/cm2, 21.3 psi)

12) Disconnect negative (–) cable at battery.
13) After checking, install glow plugs referring to “Glow plug

removal and installation” in Section 6E3.
14) Connect ECM connector.
15) Connect glow controller connector referring to “Glow control-

ler removal and installation” in Section 6E3.
16) Connect negative (–) cable at battery.

Oil Pressure Check

1) Prior to checking oil pressure, check the following items.
• Oil level in oil pan. 

If oil level is low, add oil up to full level mark (1) on oil level
gauge (3).

• Oil quality. 
If oil is discolored or deteriorated, change it. For particular oil
to be used, refer to “Engine Oil and Oil Filter Replacement
(Z13DT)” in Section 0B.

• Oil leaks. 
If leak is found, repair it.

2) Disconnect oil pressure switch referring to “Oil Pressure
Switch Removal and Installation” in this section.

NOTE:
• For measuring compression pressure, crank engine at

least 200 rpm by using fully charged battery.
• If measured compression pressure is excessively low

at one of 4 cylinder, check installation condition of
special tool. If it is properly installed, possibility is
compression pressure leakage from where piston ring,
valve contact and cylinder head gasket.

WARNING:
To avoid danger of being burned, do not touch exhaust
manifold when exhaust system is hot.

2. Low level mark

1 2

3
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3) Install special tools to vacated threaded hole.

Special tool
(A): 09915-77311
(B): 09919-46010

4) Start engine and warm it up to normal operating tempera-
ture.

5) After warming up, measure oil pressure at specified idle
speed.

Oil pressure specification: 
Approx. 140 kPa (1.4 kg/cm 20.0 psi) at specified idle 
speed

6) Stop engine and remove oil pressure gauge and attachment.
7) Install oil pressure switch referring to “Oil Pressure Switch

Removal and Installation” in this section.
8) Start engine and check oil pressure switch for oil leakage. 

If oil leakage is found, repair it.

CAUTION:
Be careful not to make special tool touch exhaust mani-
fold when installing because exhaust manifold becomes
very hot.

(A) (B)

NOTE:
Be sure to place transmission gear shift lever in “Neu-
tral” and set parking brake and block drive wheels.

NOTE:
For specified idle speed, refer to “Idle Speed Inspection”
in Section 6E3.
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On-Vehicle Service
Air Cleaner Components

1. Air cleaner assembly 7. Air cleaner outlet hose 13. To engine

2. Air cleaner grommet 8. Hose clamp
Be sure to position clamp screw in specified 
place as shown in figure.

14. Upper member

3. MAF sensor assembly 9. Breather hose Tightening torque

4. MAF sensor O-ring 10. Breather hose clip
Be sure to position clip in specified direction 
as shown in figure.

Do not reuse.

5. Air cleaner suction pipe 11. Breather pipe

6. Air suction hose 12. To turbocharger
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Air Cleaner Filter Removal and Installation
Removal

1) Unhook air cleaner assembly (1) clamps.
2) Open air cleaner assembly.
3) Remove air cleaner filter from air cleaner assembly.

Installation
Reverse removal procedure for installation.

Air Cleaner Filter Inspection and Cleaning
• Check air cleaner filter for dirt. Replace excessively dirty fil-

ter.

• Blow off dust by compressed air from air outlet side of filter.

Air Cleaner Assembly Removal and Installa-
tion
Removal

1) Disconnect air cleaner outlet hose (1) from air cleaner
assembly (2).

2) Disconnect MAF sensor connector (3) from MAF sensor
assembly (5).

3) Remove air suction hose (4) with air cleaner suction pipe (6)
from air cleaner assembly (2).

4) Remove air cleaner assembly (2).

1

2

135

46
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Installation
Reverse removal procedure for installation noting the following.

• Clamp each hose securely.
• Tighten air cleaner outlet hose clamp to specified torque

referring to “Air Cleaner Components” in this section.

Inter Cooler Components

1. Inter cooler 5. Inter cooler outlet pipe 9. To turbocharger

2. Inter cooler inlet hose 6. Inter cooler mount 10. To air intake joint

3. Inter cooler outlet No.1 hose 7. Hose clamp
Be sure to position clamp screw in specified 
place as shown in figure.

Tightening torque

4. Inter cooler outlet No.2 hose 8. To lower member
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Inter Cooler Removal and Installation
Removal

1) Remove front bumper referring to “Front Bumper and Rear
Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

2) Remove horn (1) with its bracket (2) and radiator right side
bracket (3).

3) Disconnect inter cooler outlet No.1 hose (1) and inlet hose
(2) from inter cooler (3).

4) Remove inter cooler from vehicle.

Installation
Reverse removal procedure for installation noting the following.

• Tighten hose clamps (1) to specified torque.

Tightening torque
Inter cooler hose clamp (a): 3 N·m (0.3 kg-m, 2.5 lb-ft)

• Install front bumper referring to “Front Bumper and Rear
Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

3 2

1

1
2

3

1, (a)

1, (a)
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Turbocharger Components

1. Exhaust manifold 7. Lock plate
: Bend lock part of lock plate to prevent cata-
lytic converter bolt from loosening.

13. Catalytic converter mount

2. Turbocharger nut 8. Catalytic converter bolt 14. Catalytic converter mounting bolt

3. Turbocharger 9. Union bolt Tightening torque

4. Stud bolt 10. Turbocharger lubrication pipe Do not reuse.

5. Gasket 11. Oil return pipe bolt

6. Catalytic converter 12. Oil return pipe

3

5

10

2        25 N·m (2.5 kg-m)

9        12 N·m (1.2 kg-m)

8        25 N·m (2.5 kg-m)

5

5

12
5

6

13

5

7

4

1

9        12 N·m (1.2 kg-m)

11        9 N·m (0.9 kg-m)

11        9 N·m (0.9 kg-m)

14        25 N·m (2.5 kg-m)
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Turbocharger Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

3) Remove air cleaner outlet hose (1) from turbocharger.
4) Remove inter cooler inlet hose referring to “Inter Cooler

Removal and Installation” in this section.
5) Remove exhaust manifold side engine hanger referring to

“Exhaust Manifold Components” in this section.

6) Disconnect glow plug connectors (1).

7) Remove lubrication pipe (1).

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.
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8) Disconnect oil return pipe (1) from cylinder block.

9) Remove exhaust manifold cover (1) from exhaust manifold.
10) Remove exhaust pipe No.1 referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
11) Disconnect stabilizer from cross member referring to “Stabi-

lizer Bar and Bushings Removal and Installation” for
RM413D or “Stabilizer Bar and Bushings” for RB413D in
Section 3D.

12) Remove turbocharger (1) with catalytic converter (2).

13) Remove catalytic converter (2) from turbocharger after
unbending lock plate (1) and loosening bolts.
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14) Remove oil return pipe (1) from turbocharger.

Installation

1) Install oil return pipe (1) with new gasket to turbocharger.

Tightening torque
Oil return pipe bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

2) Install new gasket, catalytic converter (1) and new lock plate
(2) to turbocharger.

Tightening torque
Catalytic converter bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

3) Bend claws (3) of lock plate (1) to prevent catalytic converter
bolt (2) from loosening.

NOTE:
Clean mating surfaces of turbocharger, catalytic con-
verter and exhaust manifold.

1

2

3

3

3
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4) Install turbocharger with catalytic converter (1) using new
turbocharger nuts (2).

Tightening torque
Turbocharger nut
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)
Catalytic converter mounting bolt
: 25 N·m (2.5 kg-m, 18.0 lb-ft)

5) Connect stabilizer to cross member referring to “Stabilizer
Bar and Bushings Removal and Installation” for RM413D or
“Stabilizer Bar and Bushings” for RB413D in Section 3D.

6) Install exhaust manifold cover (1).

Tightening torque
Exhaust manifold cover nut (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

7) Install exhaust pipe No.1 referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

8) Connect return pipe (1) to cylinder block with new gasket.

Tightening torque
Oil return pipe bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

9) Install lubrication pipe (1) with new gasket.

Tightening torque
Lubrication pipe union bolt (a): 12 N·m (1.2 kg-m, 9.0 lb-ft)

10) Install exhaust manifold side engine hanger of referring to
“Exhaust Manifold Components” in this section.
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11) Connect glow plug connectors (1).
12) Install inter cooler inlet hose referring to “Inter Cooler

Removal and Installation” in this section.

13) Install air cleaner outlet hose (1) to turbocharger and then
tighten its clamp to specified torque.

Tightening torque
Air cleaner outlet hose clamp
(a): 3.1 N·m (0.31 kg-m, 2.5 lb-ft)

14) Install air cleaner assembly with MAF sensor assembly,
referring to “Air Cleaner Assembly Removal and Installation”
in this section.

15) Connect negative (–) cable at battery.
16) Check to make sure that there is no oil leakage and exhaust

gas leakage at each connection.

Turbocharger Inspection

Rotate turbine shaft (1) by hand and verify that it turns smoothly
without any abnormal noise and excessive runout.
If a malfunction is found, replace the turbocharger.

1
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Intake Manifold Components

Intake Manifold Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

3) Remove inter cooler outlet No.2 hose referring to “Inter
Cooler Components” in this section.

4) Remove EGR valve assembly referring to “EGR valve
assembly removal and installation” in Section 6E3.

5) Remove oil separator bolt (1) from intake manifold.
6) Remove oil level gauge guide (2) with level gauge.
7) Disconnect connector from MAP sensor (3).

1. Intake manifold 4. Air intake bolt 7. EGR pipe gasket Tightening torque

2. Air intake joint 5. Intake manifold bolt 8. MAP sensor Do not reuse.

3. Air intake joint gasket 6. EGR pipe

4. Oil separator

8

1

6

7

4

5        25 N·m (2.5 kg-m)

3

2

2

3

4

1
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8) Remove intake manifold (1) and gasket from cylinder head.
9) Remove EGR pipe and air intake joint (2) from intake mani-

fold.

Installation
Reverse removal procedure for installation noting the following.

• Clean mating surfaces of intake manifold and cylinder head.
• Use new gasket for intake manifold, air intake joint and EGR

pipe.

• Tighten intake manifold bolts to specified torque.

Tightening torque
Intake manifold bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• Install oil level gauge guide (1) with level gauge.

Tightening torque
Oil level gauge guide mounting bolt 
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

• Install EGR valve assembly referring to “EGR valve assem-
bly removal and installation” in Section 6E3.

• Connect negative (–) cable at battery.
• Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.

12

(a) (a)

1

(a)
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Exhaust Manifold Components

Exhaust Manifold Removal and Installation
Removal

1) Disconnect negative (–) cable at battery.
2) Drain engine coolant referring to “Cooling System Flush and

Refill” in Section 6B3.
3) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

4) Remove turbocharger referring to “Turbocharger Removal
and Installation” in this section.

1. Exhaust manifold cover 4. Engine hanger nut 7. Stud bolt Tightening torque

2. Exhaust manifold gasket 5. Exhaust manifold nut 8. Engine hanger Do not reuse.

3. Exhaust manifold 6. Exhaust manifold cover nut

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.

4

8

7

3

2

7

1

6        9 N·m (0.9 kg-m)

5        23 N·m (2.3 kg-m)

7
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5) Remove coolant feed pipe (1).

6) Remove exhaust manifold (1) and exhaust manifold gasket
(2).

Installation

1) Install exhaust manifold (1) with new gasket (3) using new
nut (2).

Tightening torque
Exhaust manifold nut (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

2) Install coolant feed pipe (1).

Tightening torque
Coolant feed pipe bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

3) Install turbocharger referring to “Turbocharger Removal and
Installation” in this section.

4) Install air cleaner assembly with MAF sensor assembly refer-
ring to “Air Cleaner Assembly Removal and Installation” in
this section.

5) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

6) Connect negative (–) cable at battery.
7) Check to make sure that there is no oil leakage, coolant

leakage and exhaust gas leakage at each connection.



6A3-20 ENGINE MECHANICAL (Z13DT ENGINE)
Vacuum Pump Removal and Installation
Refer to “Vacuum pump removal and installation” in Section 6E3
for removal and installation procedure.

Oil Pressure Switch Removal and Installation
Removal 

1) Remove air cleaner outlet hose.
2) Disconnect oil pressure switch connector.

3) Remove oil pressure switch (1) and gasket (2) from cylinder
head.

Installation
Reverse removal procedure for installation noting the following.

• Use a new gasket (2).
• Tighten oil pressure switch (1) to specified torque.

Tightening torque
Oil pressure switch (a): 32 N·m (3.2 kg-m, 23.5 lb-ft)

• Check to make sure that there is no engine oil leakage.

2

1

2

1, (a)
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Oil Cooler Components

Oil Cooler Removal and Installation

Removal
1) Disconnect negative (–) cable at battery.
2) Drain engine coolant referring to “Cooling System Flush and

Refill” in Section 6B3.
3) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

1. Filler cap 4. Oil filter housing cover 7. Coolant feed pipe Tightening torque

2. O-ring 5. Oil filter 8. Coolant feed pipe bolt Do not reuse.

3. Gasket 6. Oil cooler bolt 9. Oil cooler assembly
: Never disassemble oil cooler assembly.

CAUTION:
Never disassemble oil cooler assembly.
Disassembly will spoil its original function.
If faulty condition is found, replace it with new one.

7

9

1

5

2

4        25 N·m (2.5 kg-m)

6        9 N·m (0.9 kg-m)

8        10 N·m (1.0 kg-m)2

3
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4) Remove air cleaner outlet hose (1).
5) Remove inter cooler inlet hose and outlet No.1 hose refer-

ring to “Inter Cooler Removal and Installation” in this section.
6) Remove lubrication pipe referring to “Turbocharger Removal

and Installation” in this section.

7) Remove coolant feed pipe (1) and radiator outlet hose.

8) Disconnect wire harness clamps (1) from filler port (2).
9) Remove oil filter housing cover (3) and oil filter.

10) Remove oil cooler assembly (4).
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Installation

1) Install oil cooler assembly (1) using new gasket.

Tightening torque
Oil cooler bolt (a): 9 N·m (0.9 kg-m,7.0 lb-ft)

2) Connect wire harness clamp (3) to filler port (2).
3) Install oil filter, oil filter housing cover (4) with new O-ring

referring to “Engine Oil and Filter Replacement” in Section
0B.

4) Install coolant feed pipe (1) and lower hose.

Tightening torque
Coolant feed pipe bolt (a): 10 N·m (1.0 kg-m, 6.5 lb-ft)

5) Install lubrication pipe referring to “Turbocharger Removal
and Installation” in this section.

6) Install inter cooler inlet hose and outlet No.1 hose referring
to “Inter Cooler Removal and Installation” in this section.

7) Install air cleaner outlet hose (1) to turbocharger.

Tightening torque
Air cleaner outlet hose clamp
(a): 3.1 N·m (0.31 kg-m, 2.5 lb-ft)

8) Install air cleaner assembly with MAF sensor assembly refer-
ring to “Air Cleaner Assembly Removal and Installation” in
this section.

9) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

10) Connect negative (–) cable at battery.
11) Check to make sure that there is no oil leakage and coolant

leakage at each connection.
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Oil Pan Components

Oil Pan Removal and Installation
Removal

1) Remove oil level gauge.
2) Hoist vehicle.

3) Drain engine oil by removing drain plug (1).
4) Disconnect oil level switch connector (2).
5) Remove exhaust No.1 pipe referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
6) Remove transaxle stiffener referring to “Transaxle Unit Dis-

mounting and Remounting” in Section 7A3.

7) Remove oil pan bolts and nuts.

1. Oil pan
:Apply Loctite 5900® to mating surface.

4. Drain plug 7. Oil pan bolt Tightening torque

2. Oil level switch (if equipped) 5. Clip 8. Oil pan nut Do not reuse.

3. Oil level switch bolt 6. O-ring

2

5
6

4        20 N·m (2.0 kg-m)

8        9 N·m (0.9 kg-m)

7        9 N·m (0.9 kg-m)

1

3        9 N·m (0.9 kg-m)

1

2



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-25
8) Cut sealant at hatched part shown in figure using special tool
and hammer (1).

Special tool
(A): 09921-96510

9) Remove oil pan (2) from lower crankcase (3).

10) Remove clip (1) and oil level switch (2) from oil pan, if neces-
sary.

NOTE:
Be careful not to damage stud bolt (4) between oil pan
and crankcase when cutting sealant.

1

(A)

2

4

3

1

2



6A3-26 ENGINE MECHANICAL (Z13DT ENGINE)
Installation

1) Clean mating surfaces of oil pan and lower crankcase.

2) Install oil level switch (1) to oil pan, if removed.

Tightening torque
Oil level switch bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Install new clip (3) to oil level switch connector securely.

4) Apply sealant to oil pan mating surface continuously as
shown in the figure.

“A”: Locktite 5900

3

1

(a)

"A"



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-27
5) After fitting oil pan to lower crankcase, run in securing bolts
and start tightening at the center: move wrench outward,
tightening one bolt at a time.
Tighten oil pan bolts and nuts to specified torque.

Tightening torque
Oil pan bolt and nut (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

6) Install new O-ring and drain plug (1) to oil pan.
Tighten drain plug to specified torque.

Tightening torque
Drain plug (b): 20 N·m (2.0 kg-m, 14.5 lb-ft)

7) Install transaxle stiffener referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A3.

8) Install exhaust No.1 pipe referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

9) Connect oil level switch connector.
10) Install oil level gauge.
11) Refill engine with engine oil referring to “Engine Oil and Oil

Filter Replacement” in Section 0B.
12) Check to make sure that there is no engine oil leakage and

exhaust gas leakage at each connection.

Unit Repair Overhaul
Engine Assembly Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel Pressure Relief Pro-
cedure” in Section 6E3.

2) Disconnect negative cable at battery.
3) Remove engine hood after disconnecting windshield washer

hose.
4) Drain coolant referring to “Cooling System Flush and Refill”

in Section 6B3.
5) For RB413D, remove battery tray with degassing tank.
6) Remove air cleaner assembly with MAF sensor assembly

referring to “Air Cleaner Assembly Removal and Installation”
in this section.

7) Remove inter cooler inlet hose and inter cooler outlet No.1
and No.2 hoses referring to “Inter Cooler Components” in
this section.

8) Disconnect the following cables from transaxle.
• Clutch cable
• Gear select control cable
• Gear shift control cable

1, (b)

(a)



6A3-28 ENGINE MECHANICAL (Z13DT ENGINE)
9) Disconnect the following hoses.
• Brake booster hose (1)
• Fuel return hose (2)
• Fuel feed hose (3)
• Radiator inlet (4) and outlet hoses
• Heater inlet and outlet hoses
• Reservoir hoses (for RM413D)

10) Disconnect the following electric lead wires.
• ECM (5)
• Injector harness to instrument panel harness (6)
• Injector harness to main harness
• Back up light switch
• Magnet clutch switch of A/C compressor (if equipped)
• Generator (7)
• Starting motor (8)
• Engine oil level sensor
• Engine ground (9)
• Each wire harness clamps

11) Remove right and left side engine under covers.
12) Remove water pump and generator drive belt referring to

“Water Pump / Generator Drive Belt Removal and Installa-
tion” in Section 6B3.

13) With hose connected, detach A/C compressor from its
bracket. (if equipped)

14) Drain engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

15) Drain transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A3.

16) For RM413D, remove cross member (1).
17) Remove exhaust No.1 pipe referring to “Exhaust Pipe

Removal and Installation” in Section 6K3.
18) Remove stabilizer bar referring to “Stabilizer Bar and Bush-

ings Removal and Installation” for RM413D or “Stabilizer Bar
and Bushings” for RB413D in Section 3D.

19) Disconnect right and left drive shaft joints from differential
gear referring to “Front Drive Shaft Assembly Removal and
Installation” in Section 4A for RM413D or “Front Drive Shaft
Assembly Removal and Installation” in Section 4A2 for
RB413D.

20) Support engine with lifting device.

NOTE:
Suspend removed A/C compressor at a place where no
damage will be caused during removal and installation of
engine assembly.

NOTE:
For engine and transaxle removal, it is not necessary to
remove drive shafts from steering knuckle.

1 2

4

6 5

3

8 7

9

1



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-29
21) Remove engine rear mounting bolts (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3).

22) Before removing engine with transaxle from vehicle, recheck
to make sure all hoses, electric wires and cables are discon-
nected from engine and transaxle.

23) Lower engine with transaxle from vehicle.

24) Disconnect transaxle from engine referring to “Transaxle
Unit Dismounting and Remounting” in Section 7A3.

25) Remove clutch cover and clutch disc referring to “Clutch
Cover, Clutch Disc and Flywheel Removal and Installation”
in Section 7C3.

1

2

3

NOTE:
Before lowering engine, to avoid damage to A/C com-
pressor, raise it through clearance made on engine
crankshaft pulley side. At this time, use care so that no
excessive force is applied to hoses.



6A3-30 ENGINE MECHANICAL (Z13DT ENGINE)
Installation

1) Install clutch cover and clutch disc referring to “Clutch Cover,
Clutch Disc and Flywheel Removal and Installation” in Sec-
tion 7C3.

2) Connect transaxle to engine referring to “Transaxle Unit Dis-
mounting and Remounting” in Section 7A3.

3) Lift engine with transaxle into engine compartment, but do
not remove lifting device.

4) Install engine rear mounting bolts (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3).
Tighten these bolts and nuts to specified torque.

Tightening torque
Engine rear mounting bolt
(a): 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine left mounting nut
(b): 55 N·m (5.5 kg-m, 40.0 lb-ft)
Engine right mounting bracket bolt
(c): 55 N·m (5.5 kg-m, 40.0 lb-ft)

5) Remove lifting device.
6) Connect right and left drive shaft joints to differential gear

referring to “Front Drive Shaft Assembly Removal and Instal-
lation” in Section 4A for RM413D or “Front Drive Shaft
Assembly Removal and Installation” in Section 4A2 for
RB413D.

7) Install stabilizer bar referring to “Stabilizer Bar and Bushings
Removal and Installation” in Section 3D.

8) Install exhaust No.1 pipe referring to “Exhaust Pipe Removal
and Installation” in Section 6K3.

9) For RM413D, install cross member (1).
Tighten cross member bolts to specified torque.

Tightening torque
Cross member bolt (a): 60 N·m (6.0 kg-m, 43.0 lb-ft)

10) Install A/C compressor to its bracket. (if equipped)
11) Adjust water pump and generator drive belt tension referring

to “Water Pump / Generator Drive Belt Tension Inspection”
in Section 6B3.

12) Connect hoses, cables and electric wires disconnected in
removal procedure.

13) Install inter cooler inlet hose and inter cooler outlet No.1 and
No.2 hoses referring to “Inter Cooler Components” in this
section.

14) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in this section.

15) For RB413D, install battery tray with degassing tank.
16) Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.

17) Refill engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

1, (a)

2, (b)

3, (c)

1
(a)(a)



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-31
18) Refill transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A3.

19) Refill coolant referring to “Cooling System Flush and Refill”
in Section 6B3.

20) Connect negative cable to battery.
21) Verify that there is no fuel leakage, coolant leakage, oil leak-

age and exhaust gas leakage at each connection.

Timing Chain Cover and Timing Chain Components

1. Crankshaft pulley bolt 11. Timing chain
: Apply engine oil.

21. Chain guide mounting bolt

2. Crankshaft pulley 12. Crankshaft timing sprocket 22. Ventilation connector

3. Crankshaft pulley side crankshaft oil 
seal
: Apply engine oil to oil seal lip.

13. Timing chain guide
: Apply engine oil to sliding surface.

23. Ventilation connector bolt

4. Timing chain cover 14. Timing chain tensioner
: Apply engine oil to sliding surface.

24. O-ring

5. Washer 15. Timing chain tensioner adjuster 25. Hose clamp

6. Crankshaft pulley flange 16. Chain tensioner adjuster bolt
: Tighten 9 N·m (0.9 kg-m, 6.5 lb-ft) 
by the specified procedure

26. Camshaft housing / cylinder head / cylinder 
block
: Apply Loctite 5900® to mating surfaces 
between camshaft housing / cylinder head 
/ cylinder block and timing chain cover gas-
ket.

7. Crankshaft pulley flange bolt 17. Flywheel Tightening torque

8. Timing chain cover nut 18. Flywheel bolt
: Tighten 44 N·m (4.4 kg-m, 32.0 lb-ft) 
by the specified procedure

Do not reuse.

9. Timing chain cover bolt 19. Camshaft housing plug
: Apply Loctite omnifit 100M spezial® 
to thread parts of plug.

10. Timing chain cover gasket 20. Chain tensioner mounting bolt

25 N.m (2.5 kg-m)1

230 N.m (23.0 kg-m)7

2

5

6
3

10

25

24

18

4

9 N.m (0.9 kg-m)8

9.0 N.m (0.9 kg-m)9

9 N.m (0.9 kg-m)20

9 N.m (0.9 kg-m)21

19

10 N.m (1.0 kg-m)23

11

22

12

13

14

16

15

17 

26



6A3-32 ENGINE MECHANICAL (Z13DT ENGINE)
Timing Chain Cover and Timing Chain 
Removal and Installation
Removal

1) Remove engine assembly from engine compartment refer-
ring to “Engine Assembly Removal and Installation” in this
section.

2) Remove oil pan referring to “Oil Pan Removal and Installa-
tion” in this section.

3) Remove ventilation connector (1), hose clamp (2) and O-ring
(3) from timing chain cover (4).

4) Remove common rail referring to “Common rail (High pres-
sure fuel injection rail) removal and installation” in Section
6E3.

5) Remove engine hook (1) and common rail bracket (2) from
camshaft housing.

6) Remove engine right mounting bracket (1).
7) Remove water pump assembly (2) referring to “Water Pump

Removal and Installation” in section 6B3.
8) Remove water pump / generator drive belt tensioner (3)

referring to “Water Pump / Generator Drive Belt Tensioner
Assembly Removal and Installation” in section 6B3.

9) Remove crankshaft pulley (1).

1
2

4

3

1

2

3

2

1

1



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-33
10) Remove camshaft housing plugs (1).
11) Align camshaft housing plug hole (2) with camshaft gap (3)

turning crankshaft pulley clockwise as shown in figure.
12) Lock camshafts (4) inserting special tools (A) to plug holes.

Special tool
(A): 09917-68610

13) Lock flywheel (1) using special tool (B).

Special tool
(B): 09916-98610

14) Remove special tools (A) installed at step 12).

15) Loosen crankshaft pulley flange bolt (1) turning it clockwise,
and remove crankshaft pulley flange (2).

16) Reinstall special tools (A) removed at step 14).

17) Remove flywheel (1), and then special tool (B) installed at
step 13).

18) Lock crankshaft (1) installing special tool (C) as shown in fig-
ure.

Special tool
(C): 09912-38300

1

1

(A)

4
3

(A)

(A)

2

1
(B)

NOTE:
Be sure to turn crankshaft pulley flange bolt clockwise in
order to loosen it.

2

1

1

(B)

NOTE:
Be sure to align hole (2) of special tool with knock pin
securely.

12

(C)



6A3-34 ENGINE MECHANICAL (Z13DT ENGINE)
19) Remove timing chain cover (1) and its gasket.

20) Remove crankshaft pulley side crankshaft oil seal (1) from
timing chain cover (2) using flat head screw driver (3) or the
like, if necessary.

21) Remove timing chain tensioner adjuster assembly (1).
22) Remove timing chain tensioner (2).
23) Remove timing chain guide (3).
24) Remove timing chain (4) with crankshaft timing sprocket (5).

.

Installation
1) Clean mating surface on timing chain cover, cylinder block,

cylinder head, camshaft housing and flywheel.

1

1

2

3

1
4

3

5

2



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-35
2) Confirm that special tools (A) and (B) are installed.
If special tool(s) is removed, install special tool(s) referring to
“Pistons, Piston Rings, Connecting Rods and Cylinder
Removal and Installation” in this section or “Camshaft Hous-
ing Assembly Disassembly and Reassembly” in this section.

Special tool
(A): 09917-68610
(B): 09912-38300

3) Install timing chain (1) to camshaft timing sprocket (2).
4) Install crankshaft timing sprocket (5) to timing chain with its

long taper side (3) faced to outside (4) as shown in figure.
5) Insert crankshaft timing sprocket with timing chain to crank-

shaft.

6) Apply engine oil to sliding surface of timing chain guide (1),
and install it.

Tightening torque
Chain guide mounting bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

7) Apply engine oil to sliding surface of timing chain tensioner
(1), and install it.

Tightening torque
Chain tensioner mounting bolt 
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

(B)

(A)
(A)

(A)

4

3

2

1

5

5

1

(a)

1

(a)



6A3-36 ENGINE MECHANICAL (Z13DT ENGINE)
8) Push plunger (1) in timing chain tensioner adjuster body (2)
till plunger is held in place as shown in figure.

9) Install timing chain tensioner adjuster assembly (1) as fol-
lows.

a) Tighten upper chain tensioner adjuster mounting bolt (2) by
hand.

b) Push tensioner adjuster assembly in arrow direction shown
in figure, and then tighten tensioner adjuster bolts to speci-
fied torque.

Tightening torque
Chain tensioner adjuster bolt 
(a): Tighten 9 N·m (0.9 kg-m, 6.5 lb-ft) by the specified pro-
cedure.

10) Apply engine oil to timing chain.

11) Install crankshaft pulley side crankshaft oil seal (1) to timing
chain cover (2) using special tool (C) as shown in figure, if
removed.

Special tool
(C): 09913-75510

12) Apply sealant to camshaft housing / cylinder head / cylinder
block as shown in figure.

“A”: Loctite 5900®

2 1

(a)

2,(a)

1

(C)

1
2

1. Camshaft housing

2. Cylinder head

3. Cylinder block

"A"

"A"

"A"

1

2

3



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-37
13) Install timing chain cover (1) as follows.
a) Fit timing chain cover and new gasket (2).
b) Install crankshaft pulley flange (3).

c) Tighten timing chain cover bolts and nuts to specified
torque.

Tightening torque
Timing chain cover bolt (a): 9.0 N·m (9.0 kg-m, 6.5 lb-ft)
Timing chain cover nut (b): 9.0 N·m (9.0 kg-m, 6.5 lb-ft)

14) Install knock pin (1) to crankshaft (2), if removed.

15) Remove special tool (B) confirmed at step 2).
16) Install flywheel (3) as follows.

a) Tighten new flywheel mounting bolts (4) by hand.
b) Lock flywheel using special tool (D).

Special tool
(D): 09916-98610

c) Tighten new flywheel bolts to specified torque.

Tightening torque
Flywheel bolts 
(a): Tighten 44 N·m (4.4 kg-m, 32.0 lb-ft) by the specified 
procedure

17) Remove special tools (A) confirmed at step 2).

18) Tighten crankshaft pulley flange bolt (1) turning it counter-
clockwise.

Tightening torque
Crankshaft pulley flange bolt 
(a): 230 N·m (23.0 kg-m, 166.5 lb-ft)

19) Remove special tool (D) installed at step 16).

NOTE:
When inserting crankshaft pulley flange, be careful not to
damage to oil seal (5) installed in timing chain cover.

(b)

(a)

2

1

1

3 5 4

NOTE:
Be sure to install knock pin to φ 6.75 mm (0.266 in.) hole
of crankshaft.

1
4, (a)

3

2

(D)

1, (a)



6A3-38 ENGINE MECHANICAL (Z13DT ENGINE)
20) Turn crankshaft two revolutions clockwise. 
21) Lock camshafts (3) inserting special tools (A) to camshaft

housing plug holes after aligning camshaft housing plug hole
(1) with camshaft gap (2) as shown in figure.

Special tool
(A): 09917-68610

22) Check that special tool (B) can be inserted in holes of fly-
wheel and cylinder block smoothly.
If not, remove timing chain and flywheel and repeat step 2)
to 21).

Special tool
(B): 09912-38300

23) Remove special tools (A) installed at step 21) and (B)
installed at step 22).

24) Apply thread lock compound to thread part of camshaft
housing plugs (1), and install them.

“A”: Loctite omnifit 100M spezial®

25) Install crankshaft pulley (1), and tighten crankshaft pulley
bolts (2) to specified torque.

Special tool
Crankshaft pulley bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

26) Install water pump / generator drive belt tensioner (1) refer-
ring to “Water Pump / Generator Drive Belt Tensioner
Assembly Removal and Installation” in section 6B3.

27) Install water pump assembly (2) referring to “Water Pump
Removal and Installation” in section 6B3.

28) Install engine right mounting bracket (3).

Tightening torque
Engine right mounting bracket No.2 bolt 
(a): 60 N·m (6.0 kg-m, 43.5 lb-ft)

(A)

3
2

(A)

(A)

1

(B)

1,“A”

1,“A”

1

2, (a)

3

2

1

(a)

(a)



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-39
29) Install oil pan referring to “Oil Pan Removal and Installation”
in this section.

30) Install common rail bracket (2) and engine hook (1) to cam-
shaft housing.
Tighten common rail bracket bolts to specified torque.

Tightening torque
Common rail bracket bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

31) Install common rail referring to “Common rail (High pressure
fuel injection rail) removal and installation” in Section 6E3.

32) Install ventilation connector (1), new hose clamp (2) and new
O-ring (3) to timing chain cover (4).

Tightening torque
Ventilation connector bolt (a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

33) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

1

2

(a)

(a)

1

4
3

(a)



6A3-40 ENGINE MECHANICAL (Z13DT ENGINE)
Timing Chain Cover and Timing Chain 
Inspection

Timing Chain Tensioner
Check shoe (1) for wear or damage.
If any malcondition is found, replace timing chain tensioner.

Crankshaft Timing Sprocket
Check teeth of sprocket for wear or damage.
If any malcondition is found, replace crankshaft timing sprocket.

Timing Chain
Check timing chain for wear or damage.
If any malcondition is found, replace timing chain.

Timing Chain Tensioner Adjuster
Check that sliding surfaces are free from damage.
If any malcondition is found, replace timing chain tensioner
adjuster.

1



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-41
Timing Chain Guide
Check shoe (1) for wear or damage.
If any malcondition is found, replace timing chain guide.

Flywheel

• Check gear for crack or wear.
If malcondition is found, replace flywheel.

• Check surface for damage or excessively wear.
If malcondition is found, replace flywheel.

Crankshaft Pulley Side Crankshaft Oil Seal
Check oil seal lip for fault or damage.
Replace as necessary.



6A3-42 ENGINE MECHANICAL (Z13DT ENGINE)
Oil Pump / Oil Pump Strainer Components

Oil Pump / Oil Pump Strainer Removal and 
Installation

Removal
1) Remove timing chain cover referring to “Timing Chain Cover

and Timing Chain Removal and Installation” in this section.

CAUTION:
Do not disassemble oil pump from timing chain cover. Disassembly will spoil its original function. If
any malcondition is found in oil pump, replace timing chain cover.

1. Timing chain cover
: Oil pump is incorporated with 
timing chain cover.

3. Oil pump strainer Tightening torque

2. Oil pump strainer gasket 4. Oil strainer bolt Do not reuse.

CAUTION:
Do not disassemble oil pump from timing chain cover.
Disassembly will spoil its original function. If any mal-
condition is found in oil pump, replace timing chain
cover.

NOTE:
Oil pump is incorporated with timing chain cover.

1

2
3

6 N.m (0.6 kg-m)4



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-43
2) Remove oil pump strainer (1) and gasket (2) from timing
chain cover (3).

Installation

Reverse removal procedure for installation noting the following.
• Clean mating surfaces of timing chain cover (3) and oil pump

strainer (1).
• Install oil pump strainer with new gasket (2) to timing chain

cover.

Tightening torque
Oil strainer bolt (a): 6 N·m (0.6 kg-m, 4.5 lb-ft)

Oil Pump Strainer Cleaning

Clean oil pump strainer screen.

Oil Pump Inspection
Oil Seal
Refer to “Timing Chain Cover and Timing Chain Removal and
Installation” in this section.

3

1
2

3

(a)

1
2



6A3-44 ENGINE MECHANICAL (Z13DT ENGINE)
Oil Pump

Check rotor turn smoothly by hand.
If rotors is not smoothly, replace timing chain cover.

Camshaft Housing Components

1. Camshaft housing 7. Camshaft housing gasket 13. Cylinder head

 2. Camshaft housing bolt
: Tighten 18 N·m (1.8 kg-m, 13.0 lb-ft) 
by the specified procedure

8. Intake manifold side camshaft
: Apply engine oil to sliding surface

14. Knock pin

3. Camshaft housing stud bolt
: Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft) 
by the specified procedure

9. Exhaust manifold side camshaft
: Apply engine oil to sliding surface  

Tightening torque

4. Camshaft timing sprocket 10. Intake manifold side camshaft gear
: Apply engine oil to gear  

Do not reuse.

5. Camshaft timing sprocket bolt
: Tighten 120 N·m (12.0 kg-m, 87.0 lb-
ft) by the specified procedure

11. Exhaust manifold side camshaft gear
: Apply engine oil to gear

6. Washer 12. Camshaft gear bolt
: Tighten 120 N·m (12.0 kg-m, 87.0 lb-ft) 
by the specified procedure

1

4

6

14

13

7

9

8

11

10

12

2

3

5



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-45
Camshaft Housing Assembly Removal and 
Installation
Removal

1) Remove engine assembly from engine compartment refer-
ring to “Engine Assembly Removal and Installation” in this
section.

2) Remove timing chain referring to “Timing Chain Cover and
Timing Chain Removal and Installation” in this section.

3) Remove fuel injector referring to “Fuel injector removal and
installation” in section 6E3.

4) Loosen camshaft housing bolt (1) and camshaft housing
stud bolt (2) in numerical order as shown in figure, a little at a
time, and remove them.

5) Remove camshaft housing assembly (3) and camshaft hous-
ing gasket (4).3

4



6A3-46 ENGINE MECHANICAL (Z13DT ENGINE)
Installation
1) Clean mating surface of camshaft housing and cylinder

head.

2) Install knock pins (1) to cylinder head, if removed.
3) Install new camshaft housing gasket (2) to cylinder head.

4) Install camshaft housing assembly (1) to cylinder head (2) as
follows.

a) Install camshaft housing assembly, and tighten camshaft
housing bolt (3) and camshaft housing stud bolt (4) by
hand.

b) Be flush with end faces of camshaft housing assembly (1)
and cylinder head (2) using straightedge (5).

c) Tighten camshaft housing bolt (3) and camshaft housing
stud bolt (4) to specified torque according to numerical
order as shown in figure.

Tightening torque
Camshaft housing bolt 
(a): 18 N·m (1.8 kg-m, 13.0 lb-ft) by the specified procedure
Camshaft housing stud bolt 
(b): 25 N·m (2.5 kg-m, 18.0 lb-ft) by the specified proce-
dure

1

1

2



ENGINE MECHANICAL (Z13DT ENGINE) 6A3-47
5) Measure bump “a” between camshaft housing (1) and cylin-
der head (2) (flatness) using dial gauge (3) and special tool
(A) as shown in figure.
If it is out of specification, remove camshaft housing and
return to step 4).

Special tool
(A): 09910-26510 (OUT 0000005)

Bump between camshaft housing and cylinder head (flat-
ness) 
“a”: –0.1 to 0.1 mm (–0.0039 to 0.0039 in.)

6) Install fuel injector referring to “Fuel injector removal and
installation” in section 6E3.

7) Install timing chain and timing chain cover referring to “Tim-
ing Chain Cover and Timing Chain Removal and Installation”
in this section.

8) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Camshaft Housing Assembly Disassembly 
and Reassembly
Disassembly

1) Remove camshaft housing assembly referring to “Camshaft
Housing Assembly Removal and Installation” in this section.

2) Remove vacuum pump referring to “Vacuum Pump Removal
and Installation” in this section.

3) Remove injection pump referring to “Injection pump removal
and installation” in Section 6E3.

4) Remove CMP sensor referring to “Camshaft position sensor
(CMP sensor) removal and installation” in Section 6E3.

5) Remove special tools from camshaft housing.

Special tool
(A): 09917-68610

.

“a”

1

2

(A)

3

(A)

(A)
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6) Remove camshafts (1) and camshaft gears (2) from cam-
shaft housing as follows.

a) Lock camshaft timing sprocket (1) using special tool.

Special tool
(A): 09917-68221

b) Loosen camshaft gear bolt (2) of intake manifold side.
c) Loosen camshaft gear bolt (3) of exhaust manifold side.
d) Loosen camshaft timing sprocket bolt (4), and remove cam-

shaft timing sprocket (1).
e) Remove camshafts and camshaft gears.

Reassembly

1) Apply engine oil to sliding surface of each camshaft and
camshaft housing, and then install intake manifold side cam-
shaft (1) and exhaust manifold side camshaft (2) to camshaft
housing (3).

1

1
2

1

4

(A)

3 2

NOTE:
Be sure to differentiate intake side and exhaust side cam-
shafts by marks shown in figure.

4. “LH” mark

5. “RH” mark

6. Crankshaft pulley side

7. Flywheel side

1

2 3

1 4

2

5

6
7
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2) Install special tools (A) as follows.
a) Align camshaft housing plug hole (1) with camshaft gap (2)

turning intake manifold side and exhaust manifold side
camshaft as shown in figure.

b) Lock camshafts (3) inserting special tools (A) to plug holes.

Special tool
(A): 09917-68610

3) Install intake manifold side camshaft gear (1) and exhaust
manifold side camshaft gear (2) to camshaft housing, and
tighten camshaft gear bolts (3) by hand.

4) Tighten camshaft timing sprocket bolt and camshaft gear
bolts as follows.

a) Lock camshaft timing sprocket (1) using special tool.

Special tool
(A): 09917-68221

b) Install camshaft timing sprocket (1) and tighten camshaft
timing sprocket bolt (2) to specified torque.

Tightening torque
Camshaft timing sprocket bolt 
(a): 120 N·m (12.0 kg-m, 87.0 lb-ft) by the specified proce-
dure

c) Tighten exhaust manifold side camshaft gear bolt (3) then
intake manifold side camshaft gear bolt (4).

Tightening torque
Camshaft gear bolt
(b): 120 N·m (12.0 kg-m, 87.0 lb-ft) by the specified proce-
dure

(A)

(A)

3
2

(A)
1

3

3

NOTE:
Be sure to differentiate intake and exhaust side camshaft
gears by punched marks shown in figure.

4. “IN” mark

5. “EX” mark

3, (a)

1

2

45

2

1

1

2, (a)

(A)

3, (b) 4, (b)
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5) Install CMP sensor referring to “Camshaft position sensor
(CMP sensor) removal and installation” in section 6E3.

6) Install injection pump referring to “Injection pump removal
and installation” in Section 6E3.

7) Install vacuum pump referring to “Vacuum Pump Removal
and Installation” in this section.

8) Install camshaft housing assembly referring to “Camshaft
Housing Assembly Removal and Installation” in this section.

9) Install timing chain and timing chain cover referring to “Tim-
ing Chain Cover and Timing Chain Removal and Installation”
in this section.

10) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Camshaft Inspection
Camshaft

Check journals and cam faces for wear or damage.
If any malcondition is found, replace camshaft.

Cam Wear

1) Using micrometer, measure cam height “a” and cam width
“b”.

2) Calculate valve lift “c” using the following formula.

“c” = “a” – “b”

3) If valve lift “c” is below its specification, replace camshaft.

Valve lift “c”
Intake cam: 6.4 mm (0.252 in.)
Exhaust cam: 7.5 mm (0.295 in.)

1. Intake cam 4. Exhaust manifold side camshaft

2. Exhaust cam 5. Crankshaft pulley side

3. Intake manifold side camshaft5

"a"

"b"

"c"

4

1

2

1

2

1 1

3
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Camshaft Journal

Check camshaft journal outside diameter using micrometer.
If measured diameter is out of specification, replace camshaft.

Camshaft journal outside diameter
No.1: 38.500 – 38.515 mm (1.5158 – 1.5163 in.)
No.2: 38.000 – 38.015 mm (1.4961 – 1.4966 in.)
No.3: 30.000 – 30.015 mm (1.1811 – 1.1816 in.)

Camshaft Housing

• Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.
If any malcondition is found, replace camshaft housing.

• Check camshaft journal bore diameter using bore gauge. 
If measured diameter is out of specification, replace cam-
shaft housing.

Camshaft journal bore diameter
No.1: 38.545 – 38.570 mm (1.5176 – 1.5185 in.)
No.2: 38.045 – 38.070 mm (1.4979 – 1.4988 in.)
No.3: 30.045 – 30.070 mm (1.1829 – 1.1838 in.)

1. Camshaft journal No.1 4. Intake manifold side camshaft

2. Camshaft journal No.2 5. Exhaust manifold side camshaft

3. Camshaft journal No.3 6. Crankshaft pulley side

6 4 21 3

5

1. Camshaft journal bore No.1

2. Camshaft journal bore No.2

3. Camshaft journal bore No.3

4. Crankshaft pulley side

3 2 1

4
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Camshaft Timing Sprocket

Check camshaft timing sprocket for pitting, scratches or damage.
If any malcondition is found, replace camshaft timing sprocket.

Intake Manifold Side Camshaft Gear and Exhaust Manifold 
Side Camshaft Gear

Check intake manifold side and exhaust manifold side camshaft
gears for pitting, scratches or damage.
If any malcondition is found, replace intake manifold side and/or
exhaust manifold side camshaft gear.
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Valves and Cylinder Head Components

1. Valve rocker arm 8. Valve guide 15. Cylinder block

2. Hydraulic valve lash 
adjuster

9. Intake valve 16. Plug
: Apply sealant 99000-85E00 to all 
around thread part of plug.

3. Valve cotter 10. Exhaust valve Tightening Torque

4. Valve spring retainer 11. Cylinder head bolt
: Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft), 40 N·m (4.0 kg-m, 
29.0 lb-ft), 90° and 90° by the specified procedure

Apply engine oil to sliding surface.

5. Valve spring 12. Cylinder head Do not reuse.

6. Valve spring seat 13. Cylinder head gasket

7. Valve stem seal 14. Knock pin

2

1
3

4

6

8

7

511 16

12

13

14

15

14

10

9

16

16
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Valves and Cylinder Head Assembly Removal 
and Installation

Removal
1) Remove engine assembly from engine compartment refer-

ring to “Engine Assembly Removal and Installation” in this
section.

2) Remove camshaft housing assembly referring to “Camshaft
Housing Assembly Removal and Installation” in this section.

3) Remove exhaust manifold to “Exhaust Manifold Removal
and Installation” in this section.

4) Remove thermostat case assembly referring to “Thermostat
Case Assembly Removal and Installation” in Section 6B3.

5) Remove oil separator referring to “Oil separator and crankcase
ventilation cover removal and installation” in Section 6E3.

6) Remove intake manifold referring to “Intake Manifold
Removal and Installation” in this section.

7) Remove oil pressure switch referring to “Oil Pressure Switch
Removal and Installation” in this section.

8) Remove grow plugs referring to “Glow plug removal and
installation” in Section 6E3.

9) Remove hydraulic valve lash adjuster (1) with valve rocker
arm (2).

CAUTION:
Note original position in which each valve rocker arms
and hydraulic valve lash adjuster ware installed, and then
install them to original position.
If each valve rocker arm or hydraulic valve lash adjuster
is not installed to original position, engine will spoil its
original performance.

NOTE:
• Never disassemble hydraulic valve lash adjuster.
• Don’t apply force (3) to body of hydraulic valve lash

adjuster. It will leak oil in high pressure chamber.
• Immerse removed hydraulic valve lash adjuster in

clean engine oil and keep it there till reinstalling it so
as to prevent oil leakage.

1

2

3
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10) Loosen cylinder head bolts (1) according to numerical order
as shown in figure a little at a time, and remove them.

11) Remove cylinder head (2) and cylinder head gasket (3).
12) Remove knock pins (4), if necessary.
13) Check all around cylinder head for any other parts required

to be removed or disconnected.

Installation
1) Clean mating surface of cylinder head and cylinder block.

2) Install knock pins (1) to cylinder block (2), if removed.

3) Select and install new cylinder head gasket as follows.
a) Remove special tool (A).

Special tool
(A): 09912-38300

2

4

3

1, "1"

"2""6"

"7"

"8"

"4"

"10"

"9"
"5"

"3"

1

1

2

(A)
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b) Using special tool and dial gauge, measure piston protru-
sion “a” at specified measurement positions (2) of TDC
position as shown in figure. Repeat this procedure in all pis-
tons (1).

Special tool
(B): 09910-26510 (OUT 0000005)

c) Lock crankshaft (1) using special tool.

Special tool
(A): 09912-38300

d) Select cylinder head gasket according to maximum value of
protrusion “a” measured at step b).

e) Install new cylinder head gasket (1) to cylinder block.

3. Cylinder block

4. Crankshaft pulley side

1

(B)

4

2
1 1

3

"a"

NOTE:
Be sure to align hole (2) of special tool with knock pin
securely.

1
2

(A)

Gasket thickness Available piston 
protrusion

Type A 0.67 – 0.77 mm 
(0.0264 – 0.0303 in.)

0.028 – 0.127 mm
(0.00111 – 0.00500 in)

Type B 0.77 – 0.87 mm 
(0.0304 – 0.0342 in.)

0.128 – 0.227 mm
(0.00501 – 0.00893 in.)

Type C 0.87 – 0.97 mm 
(0.343 – 0.0381 in.)

0.228 – 0.327 mm
(0.00894 – 0.01287 in.)

[A]: Type A (without hole)

[B]: Type B (with one hole)

[C]: Type C (with two holes)

[A]

[B]

[C]

1
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4) Install cylinder head (1) to cylinder block (2) as follows.
a) Install cylinder head, and tighten cylinder head bolts by

hand.
b) Be flush with end faces of cylinder head (1) and cylinder

block (2) using straightedge (5).
c) Tighten all bolts to 20 N·m (2.0 kg-m, 14.5 lb-ft) according

to numerical order in figure.
d) In the same manner as in Step c), tighten them to 40 N·m

(4.0 kg-m, 29.0 lb-ft).
e) Retighten all bolts 90° according to numerical order in fig-

ure.
f) Repeat Step e).

Tightening torque
Cylinder head bolt (a):
Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft), 40 N·m (4.0 kg-m, 29.0 
lb-ft), 90° and 90° by the specified procedure

5) Measure bump “a” between cylinder head (1) and cylinder
block (2) (flatness) using dial gauge and special tool as
shown in figure.
If measured notch is out of specification, remove cylinder
head and return to step 4).

Special tool
(A): 09910-26510 (OUT 0000005)

Notch between cylinder head and cylinder block (flatness) 
“a”: –0.1 to 0.1 mm (–0.0039 to 0.0039 in.)

6) Apply engine oil around hydraulic valve lash adjuster (1) and
valve rocker arm (2), and install them to cylinder head.

7) Install grow plugs referring to “Glow plug removal and instal-
lation” in Section 6E3.

8) Install oil pressure switch referring to “Oil Pressure Switch
Removal and Installation” in this section.

9) Install intake manifold referring to “Intake Manifold Removal
and Installation” in this section.

10) Install oil separator referring to “Oil separator and crankcase
ventilation cover removal and installation” in Section 6E3, if
removed.

11) Install thermostat case assembly referring to “Thermostat
Case Assembly Removal and Installation” in Section 6B3.

12) Install exhaust manifold to “Exhaust Manifold Removal and
Installation” in this section.

"a"

1

2

(A)

1 2
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13) Install camshaft housing assembly referring to “Camshaft
Housing Assembly Removal and Installation” in this section.

14) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Valves and Cylinder Head Assembly Disas-
sembly and Reassembly

Disassembly

1) Using special tool (A) and (B), compress valve springs and
then remove valve cotters (1) using special tool (C).

Special tool
(A): 09916-14510
(B): 09916-14521
(C): 09916-84511

2) Release special tool, and remove valve spring retainer and
valve spring.

3) Remove valve from combustion chamber side.

4) Remove valve stem seal (1) from valve guide using special
tool, and then remove valve spring seat (2).

Special tool
(A): 09917-98610

CAUTION:
Note original position in which each valve and valve
spring seat ware installed, and then install them to origi-
nal position.
If each valve or valve spring seat is not installed to origi-
nal position, engine will spoil its original performance.

(A)

1

2
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Reassembly

1) Install valve spring seats to cylinder head.
2) Install new valve stem seal (1) to valve guide.

After applying engine oil to seal and spindle of special tool
(valve guide installer handle), fit stem seal to spindle, and
then install seal to valve guide by pushing special tool by
hand.
After installing, check to be sure that seal is properly fixed to
valve guide.

Special tool
(A): 09916-58210
(B): 09917-98221

3) Apply engine oil to stem seal, valve guide bore and valve
stem, and then install valve to valve guide.

4) Install valve spring and valve spring retainer.

5) Using special tool (A) and (B), compress valve spring. And,
fit two valve cotters (1) into groove in valve stem using spe-
cial tool (C).

Special tool
(A): 09916-14510
(B): 09916-14521
(C): 09916-84511

CAUTION:
When installing, never tap or hit special tool with a ham-
mer or the like. Install seal to guide only by pushing spe-
cial tool by hand. Tapping or hitting special tool may
cause damage to seal.

NOTE:
Do not reuse once-disassembled seal. Be sure to install
new seal.

1

(A)

(B)
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Valves and Cylinder Head Components 
Inspection
Cylinder Head

• Remove all carbon deposits from combustion chambers.

• Check cylinder head for cracks on intake and exhaust ports,
combustion chambers, and head surface.
Using a straightedge and thickness gauge, check flatness of
gasketed surface at a total of 2 locations. If distortion limit,
given below, is exceeded, replace cylinder head.

Limit of distortion for surface of cylinder head piston side:
 0.10 mm (0.00394 in.)

NOTE:
Do not use any sharp-edged tool to scrape off carbon
deposits. Be careful not to scuff or nick metal surfaces
when decarboning. The same applies to valves and valve
seats, too.
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Valve Springs

Referring to data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chatter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

Valve spring free length (In and Ex) “a”: 
37.9 mm (1.492 in.)

Valve spring preload (In and Ex):
162 – 180 N (16.2 – 18.0 kg) for 31.0 mm (35.7 – 39.7 lb/ 
1.220 in)
361 – 395 N (36.1 – 39.5 kg) for 23.5 mm (79.6 – 87.1 lb/ 
0.925 in)

Hydraulic Valve Lash Adjuster and Valve Rocker Arm

Check hydraulic valve lash adjuster (1) and valve rocker arm (2)
for pitting, scratches, wear or damage.
If any malcondition is found, replace them.

1

2
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Pistons, Piston Rings, Connecting Rods and Cylinder Components

Pistons, Piston Rings, Connecting Rods and 
Cylinder Removal and Installation

CAUTION:
• Connecting rod and connecting rod bearing cap must be replaced as a set when either replacement

becomes necessary.
• Note original position in which each piston, piston ring, connecting rod and connecting rod bearing

cap were installed, and install them to original position.
If each piston, piston ring, connecting rod and connecting rod bearing cap is not installed to origi-
nal position, engine will spoil its original performance.

1. Top ring 6. Piston pin circlip Tightening Torque

2. 2nd ring 7. Connecting rod Apply engine oil to sliding surface

3. Oil ring 8. Connecting rod bearing Do not reuse.

4. Piston 9. Connecting rod bearing cap

5. Piston pin 10. Connecting rod bearing cap bolt
: Tighten 20 N·m (20 kg-m, 14.5 lb-ft) and 40° by the specified.

CAUTION:
• Connecting rod and connecting rod bearing cap must

be replaced as a set when either replacement becomes
necessary.

• Note original position in which each piston, piston
ring, connecting rod and connecting rod bearing cap
were installed, and install them to original position.
If each piston, piston ring, connecting rod and con-
necting rod bearing cap is not installed to original
position, engine will spoil its original performance.

8

9

4

5
10

7
1

2

3

6

6
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Removal
1) Remove engine assembly from engine compartment refer-

ring to “Engine Assembly Removal and Installation” in this
section.

2) Remove cylinder head referring to “Valves and Cylinder
Head Assembly Removal and Installation” in this section.

3) Remove oil pan baffle plate (1) from lower crankcase.

4) Remove special tool (A).

Special tool
(A): 09912-38300

5) Mark cylinder number on all pistons using silver pencil or
quick drying paint for installation.

6) Remove connecting rod bearing caps (1).
7) Decarbonize top of cylinder bore before removing piston

from cylinder.
8) Push piston and connecting rod assembly out through the

top of cylinder bore.

Installation
1) Apply engine oil to pistons, rings, cylinder walls, connecting

rod bearings and crankpins.

1

(A)

1

NOTE:
Do not apply oil between connecting rod and bearing or
between bearing cap and bearing.
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2) When installing piston and connecting rod assembly into cyl-
inder bore, point arrow mark (1) on piston head to crankshaft
pulley side (2).

3) Install piston and connecting rod assembly into cylinder bore
matching cylinder number marked in removal. Use special
tool (piston ring compressor) to compress rings. Guide con-
necting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until
all piston rings have entered cylinder bore.

Special tool
(A): 09916-77310

4) Install bearing cap (1) to applicable cylinder matching cylin-
der number (2) on bearing cap and connecting rod, and then
tighten bearing cap bolts as follows.

a) Tighten all connecting rod bearing cap bolts (3) to 20 N·m
(2.0 kg-m, 14.5 lb-ft).

b) Retighten them by turning through 40°.

Tightening torque
Connecting rod bearing cap bolt (a):
Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) and 40° by the speci-
fied procedure

5) Lock crankshaft (1) using special tool.

Special tool
(A): 09912-38300

1

2

(A)

1

2

3, (a) 3, (a)

NOTE:
Be sure to align hole (2) of special tool with knock pin
securely.

1
2

(A)
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6) Install oil pan baffle plate (1) to lower crankcase.
7) Install cylinder head referring to “Valves and Cylinder Head

Assembly Removal and Installation” in this section.
8) Install camshaft housing assembly referring to “Camshaft

Housing Assembly Removal and Installation” in this section.
9) Install timing chain and timing chain cover referring to “Tim-

ing Chain Cover and Timing Chain Removal and Installation”
in this section.

10) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Pistons, Piston Rings, Connecting Rods and 
Cylinder Disassembly and Reassembly
Disassembly

1) Using piston ring expander, remove top and 2nd compres-
sion rings and oil ring from piston.

2) Remove piston pin from connecting rod as follows.
a) Using flat head screw driver (2) or the like, remove piston

pin circlips (1).

b) Remove piston pin (1) from piston (2).

1
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Reassembly
1) Clean carbon from piston head and ring grooves using a

suitable tool.

2) Install piston pin to piston and connecting rod as follows.
a) After applying engine oil to piston pin, piston pin holes in

piston and connecting rod, fit connecting rod to piston so
that cylinder number (2) of connecting rod bearing and chip
of piston skirt (1) come on the opposite side, and insert pis-
ton pin to piston and connecting rod.

b) Install piston pin circlips (5).
c) Position opening (4) of piston pin circlip to opposite side of

removal and fitting channel (3).

3) Install piston rings to piston noting the following.

4) After installing three rings (1st, 2nd and oil rings), distribute
their end gaps as shown in figure.

Pistons, Piston Rings, Connecting Rods and 
Cylinder Inspection
Cylinder
Visual inspection
Inspect cylinder walls for scratches, roughness or ridges which
indicate excessive wear. If cylinder bore is very rough, deeply
scratched or ridged, rebore cylinder and use oversize piston.

4

5
1

32

NOTE:
• As indicated in figure, 1st and 2nd rings have “TOP”

mark respectively. When installing these piston rings
to piston, direct marked side of each ring toward top of
piston.

• 1st ring (1) differs from 2nd ring (2) in thickness and
shape.
Distinguish 1st ring from 2nd ring by referring to fig-
ure.

• When installing oil ring, install spiral ring (3) first and
then rail (4).

1

2

4

3

1. Arrow mark

2. Ring end gap

120o

120o

1
2

2 2
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Cylinder bore diameter, taper and out-of-round

Using a cylinder gauge (1), measure cylinder bore in thrust and
axial directions at any positions as shown in figure.
If any of the following conditions is noted, replace cylinder block.

• Difference of measurements at two positions exceeds taper
limit.

• Difference between thrust and axial measurements exceeds
out-of-round limit.

Cylinder taper difference
Limit: 0.010 mm (0.00039 in.)

Out-of-round difference
Limit: 0.005 mm (0.00020 in.)

Pistons
Visual inspection
Inspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

Ring groove clearance
Before checking, piston grooves must be clean, dry and free of
carbon deposits.
Fit new piston ring (1) into piston groove, and measure clearance
between ring and ring land by using thickness gauge (2). If clear-
ance is out of specification, replace piston ring and/or piston.

Ring groove clearance
Top ring:
0.09 – 0.13 mm (0.0036 – 0.0051 in.)
2nd ring:
0.04 – 0.08 mm (0.0016 – 0.0031 in.)
Oil ring:
0.030 – 0.070 mm (0.00119 – 0.00275 in.)

1

2

1
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Piston Pin
• Check piston pin, connecting rod small end bore and piston

bore for wear or damage, paying particular attention to con-
dition of small end bore bush. If pin, connecting rod small
end bore or piston bore is badly worn or damaged, replace
pin, connecting rod and/or piston.

• Piston pin diameter:
Measure piston pin diameter, connecting rod small end bore
and piston bore.
If it is out of specification, replace piston, piston pin and/or
connecting rod.

Piston pin diameter
22.982 – 22.987 mm (0.90481 – 0.90500 in.)

Connecting rod small-end bore
22.990 – 22.996 mm (0.90512 – 0.90535 in.)

Piston bore
23.006 – 23.012 mm (0.90575 – 0.90598 in.)

Piston Rings

Piston ring end gap
To measure end gap, insert piston ring (1) into cylinder bore and
then measure the gap by using thickness gauge (2).
If measured gap is out of specification, replace ring.

Piston ring end gap
Top ring: 0.20 – 0.30 mm (0.0079 – 0.0118 in.)
2nd ring: 1.00 – 1.50 mm (0.0394 – 0.0590 in.)
Oil ring: 0.25 – 0.50 mm (0.0099 – 0.0196 in.)

NOTE:
Decarbonize and clean top of cylinder bore before insert-
ing piston ring.
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Connecting Rod
• Connecting rod big end bore and length.

a) Install bearing cap (2) to connecting rod (1).
b) Measure connecting rod big end bore by using bore gauge

(3). 
If measured bore is out of specification, replace connecting
rod and bearing cap as a set.

Big end bore:
45.734 – 45.744 mm (1.80056 – 1.80094 in.)

Crank Pin and Connecting Rod Bearings
Connecting rod bearing general information

• Connecting rod bearing of cap side (1) has oil hole (2) as
shown in figure. 
Install this half with oil hole to connecting rod bearing cap.

• Connecting rod side connecting rod bearing (3) does not
have oil hole.

Connecting rod bearing visual inspection
Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Connecting rod bearing clearance

1) Before checking bearing clearance, clean bearing and crank
pin.

2) Install bearing in connecting rod and bearing cap.

3

1

2

1

2

3

NOTE:
Do not rotate crankshaft while gauging plastic is
installed.
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3) Place a piece of gaging plastic (1) to full width of crank pin as
contacted by bearing (parallel to crankshaft), avoiding oil
hole.

4) Install connecting rod and bearing cap referring to “Pistons,
Piston Rings, Connecting Rods and Cylinder Components”
in this section.

5) Using a scale (1) on gauging plastic (2) envelope, measure
gauging plastic width at the widest point (clearance) after
removing cap.
If clearance exceed its specification, replace connecting rod
bearing and/or crankshaft.
After replacing new bearing, recheck clearance.

Connecting rod bearing clearance:
0.030 – 0.062 mm (0.00119 – 0.00244 in.)

1

1

2
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Main Bearings, Crankshaft and Cylinder Block Components

Main Bearings, Crankshaft and Cylinder 
Block Removal and Installation

CAUTION:
Note original position in which each main bearing were installed, and install them to original position.
If each main bearing is not installed to original position, engine will spoil its original performance.

1

6

13

2

13

3

9

7

10

8

5

5

3

4

9 N·m (0.9 kg-m)

12

11

6 N·m (0.6 kg-m)

1. Cylinder block
: Apply Loctite 5900® referring to “Main Bearings, Crank-
shaft and Cylinder Block Removal and Installation”.

6. Lower crankcase 11. Timing chain oil jet

2. Crankshaft
: Apply engine oil to sliding surface.

7. Crankcase bolt (M10)
: Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) 
and 80° by the specified procedure.

12. Oil jet union bolt

3. Main bearing (with thrust bearing) 
: Apply engine oil to sliding surface.

8. Crankcase bolt (M8)
: Tighten 31 N·m (3.1 kg-m, 22.5 lb-ft) 
by the specified procedure.

13. Knock pin

4. Flywheel side crankshaft oil seal
: Apply engine oil to oil seal lip.

9. Oil jet Tightening Torque

5. Main bearing
: Apply engine oil to bearing inside surfaces.

10. Oil jet bolt Do not reuse.

CAUTION:
Note original position in which each main bearing were
installed, and install them to original position.
If each main bearing is not installed to original position,
engine will spoil its original performance.
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Removal
1) Remove engine assembly from engine compartment refer-

ring to “Engine Assembly Removal and Installation” in this
section.

2) Remove cylinder head assembly referring to “Valves and
Cylinder Head Assembly Removal and Installation” in this
section.

3) Remove CKP sensor referring to “Crankshaft position (CKP)
sensor (engine speed sensor) removal and installation” in
Section 6E3.

4) Remove heater outlet pipe referring to “Cooling System
Component” in Section 6B3.

5) Remove oil cooler assembly referring to “Oil Cooler Removal
and Installation” in this section.

6) Remove generator referring to “Generator Dismounting and
Remounting” in Section 6H3.

7) Remove starting motor referring to “Starting Motor Dis-
mounting and Remounting” in Section 6G3.

8) Remove A/C compressor bracket (1), if equipped.

9) Remove timing chain oil jet (1) from cylinder block.

NOTE:
• All parts to be installed must be perfectly clean.
• Be sure to apply oil to crankshaft journals, main bear-

ings, main bearing (with thrust bearing), crankpins,
connecting rod bearings, pistons, piston rings and cyl-
inder bores.

1

1
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10) Remove generator bracket (1) from cylinder block.
11) Remove crank ventilation cover from cylinder block referring

to “Oil separator and crankcase ventilation cover removal and
installation” in Section 6E3.

12) Remove piston and connecting rod referring to “Pistons, Pis-
ton Rings, Connecting Rods and Cylinder Removal and
Installation” in this section.

13) Loosen crankcase bolt (M10) and crankcase bolt (M8) in
numerical order as shown in figure a little at a time, and
remove them.

14) Remove lower crankcase (1) from cylinder block using spe-
cial tool.

Special tool
(A): 0921-96510

15) Remove crankshaft (1) and flywheel side crankshaft oil seal
(2) from cylinder block.

16) Remove main bearings (3) and main bearing (with thrust
bearing) (4) from cylinder block and lower crankcase.

1
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1

4
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3
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1
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17) Remove oil jet (1) from cylinder block, if necessary.
18) Remove knock pin (2) from cylinder block, if necessary.

Installation

1) Install knock pin (1) to cylinder block, if removed.
2) Install oil jet (2) to cylinder block, if removed.

Tightening torque
Oil jet bolt 
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Install main bearings (3) and main bearings (with thrust bear-
ing) (4) to cylinder block and lower crankcase aligning tab (1)
with gap (2).

4) Install knock pin (1) to crankshaft, if removed.

1

2

2

1

1

(a)

2

NOTE:
One of two halves of main bearing has an oil groove (5).
Install it to cylinder block, and the other half without oil
groove to lower crankcase.
Make sure that two halves are painted in the same color.

1
2

5

3

4

3

NOTE:
Be sure to install knock pin to φ 6.75 mm (0.266 in.) hole
of crankshaft.

1
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5) Install crankshaft (1) to cylinder block.

6) Apply sealant to cylinder block (1) as shown in figure.

“A”: Loctite 5900®

7) Install lower crankcase to cylinder block.

8) Tighten crankcase bolts (M10) (“1” – “10”) and crankcase
bolts (M8) (“11” – “20”) as follows.

a) Tighten crankcase bolts (M10) to 20 N·m (2.0 kg-m, 14.5 lb-
ft).

b) Retighten by turning crankcase bolts (M10) to 80°.
c) Tighten crankcase bolts (M8) to 30 N·m (3.0 kg-m, 22.0 lb-

ft).

Tightening torque
crankcase bolt (M10): 
Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) and 80° by the speci-
fied procedure
crankcase bolt (M8): 
Tighten 30 N·m (3.0 kg-m, 22.0 lb-ft) by the specified pro-
cedure

1

“a”: 3.0 mm (0.118 in.)"a"

"A"

"A" "A"

1

NOTE:
Tighten these bolts in numerical order as indicated in fig-
ure in this procedure.

NOTE:
After tightening lower crankcase bolts, check to be sure
that crankshaft rotates smoothly.

"11"
"15" "20"

"9"
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"14"
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9) Using special tools, install flywheel side crankshaft oil seal
(1) as follows.

Special tool
(A): 09913-58620
(B): 09924-74510

a) Fit crankshaft oil seal to special tool (A).
b) Install special tool (B) to special tool (A), and install crank-

shaft oil seal by tapping special tool (B) lightly with a plastic
hammer.

c) Remove special tool (A) and (B).

10) Install timing chain oil jet (1) to cylinder block.

Tightening torque
Oil jet union bolt 
(a): 6 N·m (0.6 kg-m, 4.5 lb-ft)

11) Install piston and connecting rod referring to “Pistons, Piston
Rings, Connecting Rods and Cylinder Removal and Installa-
tion” in this section.

12) Install crank ventilation cover to cylinder block referring to
“Oil separator and crankcase ventilation cover removal and
installation” in Section 6E3.

13) Install generator bracket (1) to cylinder block.

Tightening torque
Generator bracket bolt 
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

14) Install A/C compressor bracket (1), if removed.

Tightening torque
A/C compressor bracket bolt 
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

15) Install starting motor referring to “Starting Motor Dismounting
and Remounting” in Section 6G3.

16) Install generator referring to “Generator Dismounting and
Remounting” in Section 6H3.

17) Install oil cooler assembly referring to “Oil Cooler Removal
and Installation” in this section.

18) Install heater outlet pipe referring to “Cooling System Com-
ponent” in Section 6B3.

1

(A)

(B)
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19) Install CKP sensor referring to “Crankshaft position (CKP)
sensor (engine speed sensor) removal and installation” in
Section 6E3.

20) Install cylinder head assembly referring to “Valves and Cylin-
der Head Assembly Removal and Installation” in this section.

21) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Main Bearings, Crankshaft and Cylinder 
Block Inspection
Crankshaft Thrust Play

1) Install main bearing, main bearing (with thrust bearing),
crankshaft and lower crankcase referring to “Main Bearings,
Crankshaft and Cylinder Block Removal and Installation” in
this section.

2) Using a dial gauge, measure displacement in axial (thrust)
direction of crankshaft.
If measured value is out of specification, replace main bear-
ing (with thrust bearing).

Crankshaft thrust play
0.055 – 0.265 mm (0.00217 – 0.01043 in.)

Main Bearing
General information

• Upper half of bearing (1) has oil groove (2) as shown in fig-
ure.
Install this half with oil groove to cylinder block.

• Lower half of bearing does not have oil groove.

Visual inspection
Check bearings for pitting, scratches, wear or damage.
If any malcondition is found, replace both upper and lower halves.
Never replace either half without replacing the other half.

1

2
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Main bearing clearance

1) Before checking bearing clearance, clean bearing and
crankshaft journal.

2) Install bearing to cylinder block and main bearing cap refer-
ring to “Main Bearings, Crankshaft and Cylinder Block
Removal and Installation” in this section.

3) Place a piece of gauging plastic (1) to full width of crankshaft
journal as contacted by bearing (parallel to crankshaft),
avoiding oil hole.

4) Install lower crankcase referring to “Main Bearings, Crank-
shaft and Cylinder Block Removal and Installation” in this
section.

5) Remove cap and using a scale (1) on gauging plastic (2)
envelope, measure gauging plastic width at the widest point
(clearance).
If clearance is out of specification, replace bearing. Always
replace both upper and lower bearing as a set.

Main bearing clearance: 
0.026 – 0.050 mm (0.00103 – 0.00196 in.)

Flywheel side crankshaft oil seal

Carefully inspect flywheel side crankshaft oil seal (1) for wear or
damage.
If its lip is worn or damaged, replace it.

NOTE:
Do not rotate crankshaft while gauging plastic is
installed.

1

2

1

1
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Special Tool

09915-68610 09912-57821 09915-77311 09919-46010
Dummy heater plug Compression gauge Oil pressure gauge Oil pressure gauge attach-

ment

09917-68610 (EN-46781) 09916-98610 (KM-652) 09912-38300 09913-75510
Camshaft locking tool Flywheel locking tool Crankshaft locking tool Oil seal installer

09917-68221 09910-26510 (OUT 0000005) 09916-14510 09916-14521
Camshaft lock holder Dial gauge support Valve lifter Valve lifter attachment

09916-84511 09917-98610 (KM-840) 09916-58210 09917-98221
Forceps Valve stem seal pliers Valve guide installer handle Valve stem seal installer
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Tightening Torque Specifications

09916-77310 09913-58620 09924-74510 09921-96510
Piston ring compressor Oil seal installer Installer attachment Oil pan seal cutter

Fastening part
Tightening torque

N•m kg-m lb-ft
Inter cooler hose clamp 3 0.3 2.5 
Catalytic converter bolt 25 2.5 18.0 
Catalytic converter mounting bolt 25 2.5 18.0 
Turbocharger nut 25 2.5 18.0 
Exhaust manifold cover nut 9 0.9 7.0 
Vacuum pump bolt Tighten 5 N·m (0.5 kg-m, 4.0 lb-ft) and 20 

N·m (2.0 kg-m, 14.5 lb-ft) by the specified 
procedure

Oil return pipe bolt 9 0.9 7.0 
Lubrication pipe union bolt 12 1.2 9.0 
Battery terminal nut 6 0.6 4.0 
Intake manifold bolt 25 2.5 18.0 
Oil level gauge guide mounting bolt 9 0.9 6.5 
Exhaust manifold nut 23 2.3 17.0 
Coolant feed pipe bolt 10 1.0 7.5 
Common rail bracket bolt 25 2.5 18.0 
Oil pump relief valve plug 20 2.0 14.5 
Oil pressure switch 32 3.2 23.5 
Oil filler port bolt 9 0.9 7.0 
Oil cooler bolt 9 0.9 7.0 
Oil pan bolt and nut 9 0.9 7.0 
Oil level switch bolt 9 0.9 6.5 
Drain plug 20 2.0 14.5 
Engine rear mounting bolt 55 5.5 40.0 
Engine left mounting nut 55 5.5 40.0 
Engine right mounting bracket bolt 55 5.5 40.0 
Cross member bolt 60 6.0 43.0 
Chain guide mounting bolt 9 0.9 6.5 
Chain tensioner mounting bolt 9 0.9 6.5 
Chain tensioner adjuster bolt Tighten 9.0 N·m (0.9 kg-m, 6.5 lb-ft) by the 

specified procedure
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Timing chain cover bolt 9 0.9 6.5 
Timing chain cover nut 9 0.9 6.5 
Fly wheel bolt Tighten 44 N·m (4.4 kg-m, 32.0 lb-ft) by the 

specified procedure
Crankshaft pulley flange bolt 230 23.0 166.5
Crankshaft pulley bolt 26 2.6 19.0
Engine right mounting bracket No.2 bolt 60 6.0 43.5
Ventilation connector bolt 10 1.0 7.5
Oil strainer bolt 6 0.6 4.5
Camshaft housing bolt Tighten 18 N·m (1.8 kg-m, 13.0 lb-ft) by the 

specified procedure
Camshaft housing stud bolt Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft) by the 

specified procedure
Camshaft timing sprocket bolt Tighten 120 N·m (12.0 kg-m, 87.0 lb-ft) by 

the specified procedure
Camshaft gear bolt Tighten 120 N·m (12.0 kg-m, 87.0 lb-ft) by 

the specified procedure
Cylinder head bolt Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft), 40 N·m 

(4.0 kg-m, 29.0 lb-ft) 90° and 90° by the 
specified procedure

Connecting rod bearing cap bolt Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) and 40° 
by the specified procedure

Oil jet bolt 9 0.9 6.5
Crankcase bolt (M10) Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) and 40° 

by the specified procedure
Crankcase bolt (M8) Tighten 30 N·m (3.0 kg-m, 22.0 lb-ft) by the 

specified procedure
Oil jet union bolt 6 0.6 4.5
Generator bracket bolt 25 2.5 18.0
A/C compressor bracket bolt 20 2.0 14.5

Fastening part
Tightening torque

N•m kg-m lb-ft
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Required Service Material

Recommended SUZUKI product or specification Use

Loctite 5900® • To apply mating surfaces between cylinder block 
and oil pan.

• To apply mating surfaces between camshaft hous-
ing / cylinder head / cylinder block and timing chain 
cover gasket.

Loctite omnifit 100M spezial® • To apply thread part of camshaft housing plug.

Locking Compound • To apply all around thread part of part of plug.
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
The cooling system consists of the degassing tank cap, radiator, degassing tank, hoses, water pump, cooling
fan, thermostat. The radiator is of tube-and-fin type.

Cooling System Circulation
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[B]
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[A]: When thermostat is close 2. Thermostat 5. Degassing tank 8 Heater

[B]: When thermostat is open 3. Engine oil cooler 6. Degassing tank cap (Radiator cap) 9. EGR cooler

1. Radiator 4. Engine 7. Water pump
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Coolant Degassing Tank

The degassing tank (1) consists of a “see-through” plastic tank, a
hose and a degassing tank cap (2).
During operation, inside of the degassing tank is under pressure.
As the coolant warms up and expands, the coolant level in the
degassing tank rises. On the other hand, it lowers as the coolant
cools down and contracts. When the pressure applied to the
inside of the degassing tank constantly exceeds the specified
value, the pressure is relieved through the degassing tank cap.
Therefore, cooling level should be between “FULL” (3) and “LOW”
(4) marks on the degassing tank.

Diagnosis
Diagnosis Table

1

2

3

4

Condition Possible Cause Correction
Engine overheats
(It is in case that radia-
tor fan operates)

Loose or broken water pump belt Adjust or replace.
Not enough coolant Check coolant level and add as 

necessary.
Faulty thermostat Replace.
Faulty water pump Replace.
Dirty or bent radiator fins Clean or remedy.
Coolant leakage on cooling system Repair.
Clogged radiator Check and replace radiator as nec-

essary.
Faulty degassing tank cap Replace.
Dragging brakes Adjust brake.
Slipping clutch Adjust or replace.
Poor charge battery Check and replace as necessary.
Poor generation generator Check and repair.
ECT sensor faulty Check and replace as necessary.
ECM faulty Check and replace as necessary.
Wiring or grounding faulty Repair and necessary.
Equipped with too much electric load part(s) Dismount.
Radiator cooling fan motor faulty Check and replace as necessary.

Engine overheats
(It is in case that radia-
tor fan won’t operates)

Fuse blown Check 30A fuse of relay/fuse box 
and check for short circuit to 
ground.

Radiator cooling fan relay Check and replace as necessary.
ECT sensor faulty Check and replace as necessary.
Radiator cooling fan motor faulty Check and replace as necessary.
Wiring or grounding faulty Repair as necessary.
ECM faulty Check and replace as necessary.
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Coolant
When the system cools down, the coolant is drawn back into the radiator.
The cooling system has been filled at the factory with a quality coolant that is a 50/50 mixture of water and eth-
ylene glycol antifreeze.
This 50/50 mixture coolant solution provides freezing protection to –36 °C (–33 °F).

• Maintain cooling system freeze protection at –36 °C (–33 °F) to ensure protection against corrosion and loss
of coolant from boiling.
This should be done even if freezing temperatures are not expected.

• Add ethylene glycol base coolant when coolant has to be added because of coolant loss or to provide added
protection against freezing at temperature lower than –36 °C (–33 °F).

Anti-freeze proportioning chart

Coolant capacity

Maintenance

Freezing temperature
°C –36
°F –33

Antifreeze/Anticorrosion coolant concentration % 50

Ratio of compound to cooling water
Itr. 2.65/2.65

US pt. 5.65/5.65
Imp pt. 4.66/4.66

Engine, radiator heater and degassing tank etc.
Itr. (US/Imp. pt.) 5.3 (11.30/9.33)

NOTE:
• Alcohol or methanol base coolant or plain water alone should not be used in cooling system at any

time as damage to cooling system could occur.
• Coolant must be mixed with demineraled water or distilled water.

WARNING:
• Keep hands, tools and clothing away from radiator cooling fan to help prevent personal injury. This

fan is electric and can turn on whether engine is running or not. The fan can start automatically in
response to ECM with ignition switch turned on.

• To help avoid danger of being burned, do nut remove degassing tank cap while engine and radiator
are still hot.
Scalding fluid and steam can be blown out under pressure if cap is taken off too soon.
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Coolant Level Check
Coolant Level

To check level, lift hood and look at “see-through” degassing tank
(1). It is not necessary to remove degassing tank cap (2) to check
coolant level.
When engine is cool, check coolant level in degassing tank (1).
A normal coolant level should be between “FULL” mark (3) and
“LOW” mark (4) on degassing tank (1).
If coolant level is below “LOW” mark, remove degassing tank cap
and add recommended coolant to tank to bring coolant level up to
“FULL” mark. Then, install degassing tank cap, making sure that
the ear of cap lines up with degassing tank pipe (5).

Cooling System Inspection and Service

Cooling system should be serviced as follows.
1) Check cooling system for leakage or damage.
2) Wash degassing tank cap and filler neck with clean water by

removing degassing tank cap when engine is cold.
3) Check coolant for proper level and freeze protection.

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

NOTE:
• If proper quality antifreeze is used, there is no need to

add extra inhibitors or additives that claim to improve
system.
They may be harmful to proper operation of system,
and are unnecessary expense.

1
2

5

3

4

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.
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4) Using a pressure tester (1), check system and degassing
tank cap (2) for proper pressure holding capacity. If replace-
ment of cap is required, use proper cap specified for this
vehicle.

Cooling system and degassing tank cap holding pressure 
(for inspection)
: 140 kpa (1.4 kg/cm2, 19.9 psi)

5) Install degassing tank cap to degassing tank turning it clock-
wise up to stop.

6) Tighten hose clamps and inspect all hoses. Replace hoses
whenever cracked, swollen or otherwise deteriorated.

7) Clean frontal area of radiator core.

Cooling System Flush and Refill

1) Remove degassing tank cap when engine is cool:
Turn cap 90° counterclockwise slowly.
Wait until pressure is relieved (indicated by a hissing sound)
then continue to turn it counterclockwise.

2) With degassing tank cap removed, run engine until upper
radiator hose is hot (this shows that thermostat is open and
coolant is flowing through system).

3) Stop engine and drain coolant.

4) Close drain plug (1). Add water until system is filled and run
engine until upper radiator hose is hot again.

5) Repeat steps 3) and 4) several times until drained liquid is
nearly colorless.

6) Drain system and then close radiator drain plug (1) tightly.

WARNING:
To help avoid danger of being burned, do not remove
degassing tank cap while engine and radiator are still
hot. Scalding fluid and steam can be blown out under
pressure if cap is taken off too soon.

1
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7) Disconnect coolant hose of upper side from thermostat case.
If it is hard to disconnect it after removing clip, push to insert
hose to pipe a little further in order to unstick hose from pipe
and disconnect it.

8) Remove degassing tank cap (2) as follows.
a) Turn cap 90° counterclockwise slowly.
b) Wait till any pressure is released, then continue turning it

counterclockwise.
9) Pour coolant (50/50 mixture of good quality ethylene glycol

antifreeze and water) to degassing tank up to “FULL” mark
(3). Put a shop cloth under disconnected hose end so that
coolant is not spilled on engine and floor because a small
amount of air bubbles and/or coolant may come out of it.

10) Connect hose to thermostat case.
11) Run engine, with degassing tank cap (2) removed, until radi-

ator inlet hose is hot.
12) With engine idling, add coolant to degassing tank (1) until

level reaches “FULL” mark (3).
Install degassing tank cap (2) turning it clockwise up to stop.

Water Pump / Generator Drive Belt Tension Inspection

1) Disconnect negative (–) cable at battery.

2) Inspect drive belt (1) for tension, cracks, cuts, deformation,
wear and cleanliness. If any defect exists, replace drive belt
referring to “Water Pump / Generator Drive Belt Removal
and Installation” in this section.

3) Connect negative (–) cable at battery.

2

1

3

WARNING:
To help avoid danger of being burned, do not remove degassing tank cap while engine and radiator
are still hot. Scalding fluid and steam can be blown out under pressure if cap is taken off too soon.

1
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On-Vehicle Service

WARNING:
• Check to make sure that engine coolant temperature is cold before removing any part of cooling

system.
• Also be sure to disconnect negative cord from battery terminal before removing any part.
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Cooling System Component
For RM413D

[A]: Forward 9. Reservoir tank vent pipe hose  18. To engine side

1. Radiator assembly 10. Water engine outlet hose  19. To heater side

2. Hose clip
Be sure to position clip in specified direc-
tion as shown in figure.

11. Degassing tank outlet hose 20. Thermostat case bolt

 3. Radiator cooling fan assembly 12. Degassing tank bracket 21. O-ring

4. Radiator inlet hose
Be sure to connect hose aligning hose 
mark with stopper.

13. Heater outlet No.2 hose 22. ECT sensor
For detail of servicing, refer to “Engine 
coolant temperature sensor (ECT sen-
sor) removal and installation” and 
“Engine coolant temperature sensor 
(ECT sensor) inspection” in Section 6E3.

5. Radiator outlet hose
Be sure to connect hose aligning hose 
mark with stopper.

14. Thermostat case assembly
: Do not disassemble

Do not reuse.

6. Radiator to degassing tank hose 15. Heater outlet pipe Tightening torque

7. Degassing tank cap 16. Heater outlet No.1 hose

8. Degassing tank 17. Heater inlet hose
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For RB413D

[A]: Forward 9. Reservoir tank vent pipe hose  18. To engine side

1. Radiator assembly 10. Water engine outlet hose  19. To heater side

2. Hose clip
Be sure to position clip in specified direc-
tion as shown in figure.

11. Degassing tank outlet hose 20. Thermostat case bolt

 3. Radiator cooling fan assembly 12. Degassing tank bracket 21. O-ring

4. Radiator inlet hose
Be sure to connect hose aligning hose 
mark with stopper.

13. Heater outlet No.2 hose 22. ECT sensor
For detail of servicing, refer to “Engine 
coolant temperature sensor (ECT sen-
sor) removal and installation” and 
“Engine coolant temperature sensor 
(ECT sensor) inspection” in Section 6E3.

5. Radiator outlet hose
Be sure to connect hose aligning hose 
mark with stopper.

14. Thermostat case assembly
: Do not disassemble

Do not reuse.

6. Radiator to degassing tank hose 15. Heater outlet pipe Tightening torque

7. Degassing tank cap 16. Heater outlet No.1 hose

8. Degassing tank 17. Heater inlet hose
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Cooling System Draining
1) Remove degassing tank cap.

2) Loosen drain plug (1) on radiator (2) to drain coolant.
3) After draining coolant, be sure to tighten drain plug securely.

Cooling System Refill

1) Add 50/50 mixture of good quality ethylene glycol antifreeze
and water to degassing tank (1).
Fill to “FULL” mark (3).

2) Run engine, with degassing tank cap (2) removed, until radi-
ator upper hose is hot.

3) With engine idling, add coolant to degassing tank (1) until
level reaches “FULL” mark.
Install degassing tank cap (2) turning it clockwise up to stop.

Cooling Water Pipes or Hoses
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) To remove these pipes or hoses, loosen clip on each hose
and pull hose end off.

Installation
Install removed parts in reverse order of removal procedure, not-
ing the following.

• Connect each clip securely referring to “Cooling System
Component” in this section.

• Refill cooling system with proper coolant referring to “Cool-
ing System Refill” in this section.

1

2

2

1

3
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Thermostat Case Assembly Removal and 
Installation

Removal
1) Drain coolant referring to “Cooling System Draining” in this

section.

2) Disconnect engine outlet hose (2), radiator inlet hose (3),
coolant feed hose (4), ECT sensor connector (5) and ther-
mostat case hose from thermostat case.

3) Remove thermostat case (1).

Installation
Reverse removal procedure for installation noting the following
points.

• Use new O-ring when installing.
• Tighten thermostat case bolt to specified torque.

Tightening torque
Thermostat case bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• If ECT sensor (1) has been removed, apply thread lock
cement to ECT sensor and install ECT sensor to specified
torque. For thread lock cement and tightening torque, refer
to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E3.

• Refill cooling system referring to “Cooling System Flush and
Refill” in this section.

• Verify that there is no coolant leakage at each connection.

CAUTION:
Do not disassemble thermostat case assembly. Disas-
sembly will spoil it original function. If any malcondition
is found in thermostat case assembly, replace if as
assembly.

2

1

3
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Radiator Removal and Installation
Removal 

1) Disconnect negative cable at battery.
2) Drain cooling system referring to “Cooling System Draining”

in this section.
3) Recover refrigerant from A/C system referring to “Evacuation

of A/C System” for RM413D or “Evacuating and Charging”
for RB413D in Section 1B.

4) Disconnect connector of cooling fan motor.
5) Remove front bumper referring to “Front Bumper and Rear

Bumper Removal and Installation” for RM413D or “Front
Bumper and Rear Bumper” for RB413D in Section 9.

6) Remove condenser assembly referring to “Condenser
Assembly Removal and Installation” for RM413D or “A/C
Condenser Assembly” for RB413D in Section 1B.

7) Remove inter cooler referring to “Inter Cooler Removal and
Installation” in Section 6A3.

8) Remove degassing tank (1).
9) Disconnect radiator inlet hose (2) and radiator outlet hose (3)

from radiator assembly (4).
10) Remove engine cooling fan assembly (5) from radiator.
11) Remove radiator brackets (6) and then remove radiator.

Installation
Reverse removal procedures for installation noting the followings.

• Refill cooling system referring to “Cooling System Refill” in
this section.

• Refill A/C system referring to “Charge” for RM413D or “Evac-
uating and Charging” for RB413D in Section 1B.

• After installation, check each joint for leakage.
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Radiator Inspection

Check radiator for leakage or damage. Straighten bent fins, if
any.

Radiator Cleaning
Clean frontal area of radiator cores.

Radiator Cooling Fan Relay Inspection
Refer to “Fuel pump relay and radiator fan relay 1, 2, 3 inspec-
tion” in Section 6E3.

Radiator Cooling Fan Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in this

section.

3) Remove degassing tank (1).
4) Disconnect cooling fan motor connector.
5) Remove radiator inlet hose from radiator.

6) Remove radiator cooling fan motor (1) from radiator.

1
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Installation
Reverse removal procedure for installation noting the following.

• Refill cooling system referring to “Cooling System Refill” in
this section.

• After installation, verify there is no coolant leakage at each
connection.

Radiator Cooling Fan Inspection

1) Check low speed operation of radiator cooling fan as follows.
a) Connect battery to fan motor coupler as shown in figure.
b) Check that radiator cooling fan rotates smoothly and

ammeter indicates specified current.
If any abnormality is found, replace fan motor.

Fan motor specified current at 12 V
10.0 A maximum

2) Check high speed operation of radiator cooling fan as fol-
lows.

a) Connect battery to fan motor coupler as shown in figure.
b) Check that radiator cooling fan rotates smoothly and

ammeter indicates specified current.
If any abnormality is found, replace fan motor.

Fan motor specified current at 12 V
15.0 A maximum

Water Pump / Generator Drive Belt Removal 
and Installation
Removal

1) Remove drive belt (2) while turning tensioner (1) clockwise
until stopping.
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Installation

1) Install drive belt (2) while turning tensioner (1) clockwise until
stopping.

2) Check drive belt tension referring to “Water Pump / Genera-
tor Drive Belt Tension Inspection” in this section.

Water Pump / Generator Drive Belt Tensioner 
Assembly Removal and Installation

Removal
1) Disconnect negative cable at battery.
2) Remove drive belt referring to “Water Pump / Generator

Drive Belt Removal and Installation” in this section.

3) Remove tensioner (1).

Installation

1) Install tensioner (1).
Tighten tensioner bolt (2) to specified torque.

Tightening torque
Tensioner bolt (a): 50 N·m (5.0 kg-m, 36.0 lb-ft)

2) Install drive belt referring to “Water Pump / Generator Drive
Belt Removal and Installation” in this section.

3) Check belt tension referring to “Water Pump / Generator
Drive Belt Tension Inspection” in this section.

CAUTION:
Do not disassemble drive belt tensioner assembly. Dis-
assembly will spoil its original function. If any malcondi-
tion is found in drive belt tensioner assembly, replace it
as assembly.



ENGINE COOLING (Z13DT ENGINE) 6B3-17
Water Pump Removal and Installation
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) Remove drive belt referring to “Water Pump / Generator
Drive Belt Removal and Installation” in this section.

3) Remove water pump assembly (1).

Installation

1) Install new O-ring (2) to water pump.
2) Install water pump assembly (1) to cylinder block and tighten

nuts to specified torque.

Tightening torque
Water pump nut (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Install drive belt referring to “Water Pump / Generator Drive
Belt Removal and Installation” in this Section.

4) Refill cooling system referring to “Cooling System Flush and
Refill” in this section.

5) Check each part for leakage.

Water Pump Inspection

• Rotate water pump by hand to check for smooth operation.
If pump does not rotate smoothly or makes abnormal noise,
replace it.

CAUTION:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.
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Engine Coolant Temperature Sensor (ECT 
Sensor) Removal and Installation
Refer to “Engine coolant temperature sensor (ECT sensor)
removal and installation” in Section 6E3.

Engine Coolant Temperature Sensor (ECT 
Sensor) Inspection 
Refer to “Engine coolant temperature sensor (ECT sensor)
inspection” in Section 6E3.

Required Service Material

Tightening Torque Specification

Material
Recommended SUZUKI product 

or specification
(Part Number)

Use

Ethylene glycol base 
coolant (Anti-freeze/
Anti-corrosion coolant)

—
Additive to engine cooling system for improving 
cooling efficiency and for protection against 
rusting.

Fastening part
Tightening torque

N•m kg-m lb-ft
Thermostat case bolt 25 2.5 18.0
Water pump nut 9 0.9 6.5
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General Description
The main components of the fuel system are fuel tank, fuel pump, high pressure fuel pump, fuel filter and fuel
level gauge and it includes fuel feed line, fuel return line.

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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On-Vehicle Service
Fuel System Components

For RM413D

CAUTION:
Do not expose removed fuel parts to dust. Keep them always clean.
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For RB413D

[A]: Forward 12. Fuel filter return joint 25. Air intake joint

[B]: Upward 13. Fuel return connector 26. Fuel tank

1. Fuel pump 14. Fuel No.2 pipe 27. Fuel tank bolt

2. Fuel pump plate gasket 15. Fuel return pipe 28. Fuel and vapor separator

3. Fuel pump plate 16. Fuel return hose 29. Fuel and vapor separator bolt

4. Fuel pump bolt 17. Fuel pipe cover 30. Fuel filter fastener

5. Fuel filter 18. Clip
Be sure to position clip open end in forward direction as shown in figure.

31. To common rail

6. O-ring 19. Clip
Be sure to position clip open end in upward direction as shown in figure.

32. Fuel filter bracket

7. Fuel filter element 20. Fuel tank inlet valve 33. Harness clamp bracket

8. Fuel feed pipe 21. Fuel filler hose clamp
Be sure to position clamp screw in specified place as shown in figure.

Do not reuse.

9. Fuel feed hose 22. Fuel tank filler hose Tightening torque

10. Fuel No.1 pipe 23. Breather hose

11. Fuel filter joint 24. Fuel tank cap
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[A]: Forward 12. Fuel filter return joint 25. Air intake joint

[B]: Upward 13. Fuel return connector 26. Fuel tank

1. Fuel pump 14. Fuel No.2 pipe 27. Fuel tank bolt

2. Fuel pump plate gasket 15. Fuel return pipe 28. Fuel and vapor separator

3. Fuel pump plate 16. Fuel return hose 29. Fuel and vapor separator bolt

4. Fuel pump bolt 17. Fuel pipe cover 30. Fuel filter fastener

5. Fuel filter 18. Clip
Be sure to position clip open end in forward direction as shown in figure.

31. To common rail

6. O-ring 19. Clip
Be sure to position clip open end in upward direction as shown in figure.

32. Fuel filter bracket

7. Fuel filter element 20. Fuel tank inlet valve 33. Harness clamp bracket

8. Fuel feed pipe 21. Fuel filler hose clamp
Be sure to position clamp screw in specified place as shown in figure.

34. Fuel filler neck protector

9. Fuel feed hose 22. Fuel tank filler hose Do not reuse.

10. Fuel No.1 pipe 23. Breather hose Tightening torque

11. Fuel filter joint 24. Fuel tank cap
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Precautions

WARNING:
Before attempting service of any type on fuel system, the
following should be always observed in order to reduce
the risk or fire and personal injury.
• Disconnect negative cable at battery.
• Do not smoke, and place no smoking signs near work

area.
• Be sure to have CO2 fire extinguisher handy.
• Be sure to perform work in a well-ventilated area and

away from any open flames (such as gas hot heater).
• Wear safety glasses.
• To relieve fuel vapor pressure in fuel tank, remove fuel

filler cap from fuel filler neck and then reinstall it.
• A small amount of fuel may be released after the fuel

line is disconnected. In order to reduce the chance of
personal injury, cover the fitting to be disconnected
with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.

• Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose cor-
rectly referring to the figure.

• Before disconnecting a fuel hose or pipe, wait 60 sec-
onds or more after engine stop to release pressure in
fuel system.

• Do not expose removed fuel system parts to dust.
Keep them always clean.

[A]: With short pipe, fit hose as far as it reaches pipe joint as shown.

[B]: With the following type pipe, fit hose as far as its peripheral projection as shown.

[C]: With bent pipe, fit hose as far as its bent part as shown or till depth “b”.

[D]: With straight pipe, fit hose till depth “b”.

[E]: With red marked pipe, fit hose end reaches red mark on pipe.

[F]: For fuel tank filler hose, insert it to spool or welding-bead.

1. Pipe

2. Hose

3. Clamp

4. Red mark

“a”: Clamp securely at a position 3 – 7 mm (0.12 – 0.27 in.) from hose end.

“b”: 20 – 30 mm (0.79 – 1.18 in.)

“c”: 0 – 5 mm (0 – 0.19 in.)

“d”: 5 – 12 mm (0.2 – 0.47 in)

“e”: 40 mm (1.57 in)
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Water Draining of Fuel Filter
1) Disconnect negative cable at battery.

2) Place container under bleed screw (1), and drain fuel loos-
ening it.

3) Tighten bleed screw.
4) Connect negative cable at battery.

Air Bleeding of Fuel System
Air bleeding must be carried out when fuel system has been dis-
assembled or when vehicle ran out of fuel.
Turn ignition switch ON to operate fuel pump and after about 5
seconds turn it OFF. Repeat this 6 times and then check engine
starts.

Fuel Line Inspection

Visually inspect fuel lines for evidence of fuel leakage, hose crack
and deterioration, or damage.
Make sure all clamps are secure.
Replace parts as needed.

Fuel Pipe Removal and Installation

Removal
1) Disconnect negative cable at battery.

1

CAUTION:
Due to the fact that fuel feed line (1) is under high pres-
sure, use special care when servicing it.

WARNING:
A small amount of fuel may be released after disconnect-
ing fuel hose. In order to reduce the chance of personal
injury, cover hose and pipe to be disconnected with a
shop cloth.
Be sure to put that cloth in an approved container when
disconnection is completed.
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2) Remove steering gear case assembly. Refer to “Steering
Gear Case Removal and Installation” for RM413D or “Man-
ual Rack and Pinion Assembly (Steering Gear Case)” for
RB413D in Section 3B.

3) Remove pipe cover (2) from vehicle.
4) Disconnect fuel pipe joint and fuel hose from fuel pipe at the

front and rear of each fuel pipe.
For quick joint (3), disconnect it as follows:

a) Remove mud, dust and/or foreign material between pipe (4)
and joint by blowing compressed air.

b) Unlock joint lock by inserting special tool between pipe and
joint.

Special tool
(A): 09919-47020

c) Disconnect joint (3) from pipe (4).

5) Mark the location of clamps (1) on fuel pipes (2), so that the
clamps can be reinstalled to where they were.

6) Remove pipes (2) with clamp (1) from vehicle.
7) Remove clamp (1) from pipes (2).

Installation
1) Install clamps to marked location on pipes. If clamp is

deformed or its claw is bent or broken, replace it with new
one.

2) Install pipes with pipe clamps to vehicle.

1. Clamp

2

1
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3) Connect fuel hoses and pipes to each pipe.

4) Install pipe cover (1) to vehicle.
5) Install steering gear case referring to “Steering Gear Case

Removal and Installation” for RM413D or “Manual Rack and
Pinion Assembly (Steering Gear Case)” for RB413D in Sec-
tion 3B.

6) With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Filler Cap Inspection

Remove cap (1), and check gasket for even filler neck imprint,
and deterioration or any damage. If gasket (2) is in malcondition,
replace cap.

Fuel Tank Inlet Valve Removal and Installa-
tion

Removal
1) Remove fuel filler cap.

2) Insert hose of a hand operated pump into fuel filler hose (1)
and drain fuel in space “A” in the figure.

CAUTION:
When connecting joint, clean outside surfaces of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.

NOTE:
If cap requires replacement, only a cap with the same fea-
tures should be used. Failure to use correct cap can
result in critical malfunction of system.

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

CAUTION:
Do not force pump hose into fuel tank, or pump hose
may damage fuel tank inlet valve (2).
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3) Hoist vehicle, and remove clamp (2) and fuel filler hose (1)
from fuel tank.

4) Remove fuel tank inlet valve (1) using flat head rod (2) or the
like.

Installation

1) Install fuel tank inlet valve (1) to fuel tank.

2) Install fuel filler hose (1) to fuel tank and secure it with clamp
(2).
For proper installation, refer to “Fuel System Components” in
this section.

3) Lower vehicle and install fuel filler cap.

CAUTION:
Be careful not to damage fuel tank inlet valve (1) with flat
head rod (2) or the like.
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Fuel Tank Inlet Valve Inspection

Check fuel tank inlet valve (1) for the following.
• Damage
• Smooth opening and closing

If any damage or malfunction is found, replace.

Fuel Tank Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Hoist vehicle.

3) Disconnect fuel filler hose (1) and breather hose (2) from
filler neck (3).

4) Due to absence of fuel tank drain plug, drain fuel tank by
pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

WARNING:
• Before starting the following procedure, be sure to

observe “Precautions” in this section.
• A small amount of fuel may be released after the fuel

hose is disconnected. In order to reduce the chance of
personal injury, cover the hose and pipe to be discon-
nected with a shop cloth. Be sure to put that cloth in an
approved container when disconnection is completed.

CAUTION:
Never disconnect fuel filler hose (1) from fuel tank inlet. If
half or more of fuel is remaining to fuel tank, fuel over
flows in this case and come out.

CAUTION:
• Do not force pump hose into fuel tank, or pump hose

may damage fuel tank inlet valve.
• Never drain or store fuel in an open container due to

possibility of fire or explosion.
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5) Disconnect fuel pipe joints from pipes.
For quick joint (1), disconnect it as follows:

a) Remove mud, dust and/or foreign material between pipe (2)
and joint by blowing compressed air.

b) Unlock joint (1) lock by inserting special tool between pipe
(2) and joint (1).

Special tool
(A): 09919-47020

c) Disconnect joint from pipe.

6) Support fuel tank (1) with jack (2) and remove its mounting
bolts.

7) Lower fuel tank a little as to disconnect wire harness at con-
nector (1), then remove fuel tank.

Installation

1) If parts have been removed from fuel tank, install them
before installing fuel tank to vehicle.

CAUTION:
• When connecting joint, clean outside surfaces of pipe

where joint is to be inserted, push joint into pipe till
joint lock clicks and check to ensure that pipes are
connected securely, or fuel leak may occur.

• Never let the fuel hoses touch the ABS sensor harness
(if equipped).
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2) Raise fuel tank (1) with jack and connect connector of fuel
pump and gauge and clamp wire harness.

3) Install fuel tank (1) to vehicle.

Tightening torque
Fuel tank bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

4) Connect fuel filler hose (1) and breather hose (2) to filler
neck (3) as shown in figure and clamp them securely.

Tightening torque
Fuel filler hose clamp bolt 
(a): 1.5 N·m (0.15 kg-m, 1.0 lb-ft)

5) Connect fuel return hose (1) and fuel feed hose (2) to each
pipe as shown in figure and clamp them securely.

6) Connect negative cable at battery.
With engine OFF, turn ignition switch to ON position and
check for fuel leaks.

Fuel Tank Inspection
After removing fuel tank, check hoses and pipes connected to
fuel tank for leaks, loose connections, deterioration or damage.
Also check fuel pump assembly gaskets for leaks, visually inspect
fuel tank for leaks and damage.
Replace any damaged or malconditioned parts.
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Fuel Tank Purging Procedure

The following procedure are used for purging fuel tank.
1) After removing fuel tank, remove all hoses, pipes and fuel

pump assembly from fuel tank.
2) Drain all remaining fuel from tank.
3) Place fuel tank to flushing area.
4) Fill tank with warm water or tap water, and agitate vigorously

and drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.

Fuel Pump Assembly Removal and Installa-
tion

Removal
1) Remove fuel tank from vehicle referring to “Fuel Tank

Removal and Installation” in this section.

2) Disconnect fuel breather hose (1), fuel return pipe (2), fuel
feed pipe (3) and fuel vapor hose (4) from fuel pump assem-
bly.
When disconnecting joints of fuel feed line from each pipe of
fuel pump, unlock joint by inserting special tool between pipe
and joint lock first.

Special tool
(A): 09919-47020

WARNING:
This purging procedure will not remove all fuel vapor.
Do not attempt any repair on tank using heat of flame as
an explosion resulting in personal injury could occur.

CAUTION:
Never remain water in fuel tank after washing, or fuel
tank inside will get corrosion.

WARNING:
Before starting the following procedure, be sure to
observe “Precautions” in this section.

CAUTION:
Do not disassemble fuel pump assembly. Disassembly
will spoil its original performance.
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3) Remove fuel pump assembly (1) from fuel tank (2).

Installation

1) Clean mating surfaces of fuel pump assembly (1) and fuel
tank.

2) Install new gasket (2) and plate (3) to fuel pump assembly
(1) then install fuel pump assembly to fuel tank.

Tightening torque
Fuel pump bolt (a): 10.5 N·m (1.05 kg-m, 7.5 lb-ft)

3) Connect fuel breather hose (1), fuel return pipe (2) and fuel
feed pipe (3) and fuel vapor hose (4) to fuel pump assembly.

4) Install fuel tank to vehicle referring to “Fuel Tank Removal
and Installation” in this section.

1

2

CAUTION:
When connecting joint, clean outside surface of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.
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Fuel Pump Inspection
• Check fuel pump assembly for damage.

• Check fuel suction filter (1) for evidence of dirt and contami-
nation. 
If present, replace or clean and check for presence of dirt in
fuel tank.

• For inspection of fuel level gauge, refer to “Fuel Level Sen-
sor (Gauge Unit) Inspection” in Section 8C.

Fuel Filter Element Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Place container under bleed screw (1), and drain fuel loos-
ening bleed screw.

3) Disconnect fuel filter joint (1) from fuel filter (2).
For quick joint (3), disconnect it as follows:

a) Remove mud, dust and/or foreign material from clearance
(5) between fuel filter joint (1) and quick joint by blowing
compressed air.

b) Unlock quick joint lock by inserting special tool between
fuel filter joint and quick joint.

Special tool
(A): 09919-47020

c) Disconnect fuel filter joint (1) from fuel filter.
4) Disconnect couplers (4) from fuel filter.

1
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5) Turning fuel filter fastener (1) counterclockwise, remove fuel
filter fastener (1) from fuel filter case (4) using special tool
and vise (5).

Special tool
(A): 09919-48610

6) Remove fuel filter cap (2) and fuel filter element (3).

Installation
Reverse removal procedure for installation noting the following.

• Be sure to replace fuel filter element and O-ring as new one.
• Clean fuel filter case as follows.
a) Place container under bleed screw, and drain fuel loosing

bleed screw.
b) Tighten bleed screw.
c) Remove fuel filter case.
d) Pour diesel substitute (kerdane, diltine or paraffin) into fuel

filter case.
e) Clean fuel filter case with brush.
f) Dry and wipe out fuel filter case.

• Tighten fuel filter fastener (1) to specified torque using spe-
cial tool and vise (2).

Special tool
(A): 09919-48610

Tightening torque
Fuel filter fastener
(a): 30 N·m (3.0 kg-m, 22.0 lb-ft)

• Bleed air in system referring to “Air Bleeding of Fuel System”
in this section.

• Start engine and check that there are no fuel leakage.
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Fuel Filter Assembly Removal and Installa-
tion
Removal

1) Disconnect fuel pipes in the same manner as step 1) through
4) of “Removal” under “Fuel Filter Element Removal and
Installation” in this section.

2) Remove fuel filter assembly.

Installation
Reverse removal procedure for installation noting the following.

• Bleed air in system referring to “Air Bleeding of Fuel System”
in this section.

• Start engine and check that there are no fuel leakage.

Special Tool

Tightening Torque Specification

09919-47020 09919-48610 (EN-46784)
Quick joint remover Fuel filter locking tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Fuel pump bolt 10.5 1.05 7.5
Fuel tank bolt 23 2.3 17.0
Fuel filler hose clamp bolt 1.5 0.15 1.1
Separator screw 1.8 0.18 1.3
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Fuel filter fastener 30 3.0 21.5

Fastening part
Tightening torque

N•m kg-m lb-ft
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ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-3
General Description
System Diagram

1. Air Cleaner 10. Glow plug 19. Fuel filter

2. MAF and IAT sensor 11. ECT sensor 20. Fuel pump

3. Turbocharger 12. CKP sensor (Engine speed sensor) 21. Fuel tank

4. Intercooler 13. Fuel injector 22. Fuel feed line

5. PPS (Pedal position sensor) 14. Fuel heater and temperature sensor 23. Fuel return line

6. Brake switch 15. Fuel pressure sensor 24. Waste gate actuator

7. Clutch switch 16. EGR valve 25. Catalytic converter

8. Boost pressure sensor 17. Injection pump 26. To ECM

9. CMP sensor 18. Fuel pressure regulator 27. Common rail (High pressure fuel injection rail)
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6E3-4 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Electronic Control System
System location diagram

NOTE:
For RB413D, check for installation position of each relay referring to “Wiring Diagram Manual”
described in “Foreword” of this manual.
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INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. Boost pressure sensor a: Fuel injector A: ECM
2. Fuel pressure sensor b: Fuel pressure regulator B-1: Combination meter for RM413D
3. CMP sensor c: Malfunction indicator lamp B-2: Combination meter for RB413D
4. CKP sensor d: Service vehicle soon lamp C: Data link connector
5. ECT sensor e: Glow indicator lamp D: Glow controller
6. Pedal position sensor f: Oil level indicator lamp E: Main fuse box
7. Oil level switch g: A/C relay (if equipped) for RM413D F: Circuit fuse box
8. ABS control module h: A/C compressor relay (if equipped)
9. Immobilizer control module i: Fuel pump relay

10. A/C control module j: Fuel pump
11. MAF and IAT sensor k: Radiator fan relay 1
12. Fuel heater and temperature sensor l: Radiator fan relay 2
13. Brake switch m: Radiator fan relay 3
14. Clutch switch n: Main relay

o: EGR valve
p: Fuel heating relay
q: Glow plug
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System wiring diagram for RM413D

+BB
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6E3-6 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
ECM Connector (Terminal Arrangement Viewed from Harness Side)

1. Boost pressure sensor 17. Data link connector 33. Radiator cooling fan motor

2. Fuel pressure sensor 18. ECM 34. Main relay

3. CMP sensor 19. MAF and IAT sensor 35. EGR valve

4. Fuel injector No.1 20. Malfunction indicator lamp 36. Brake lamp

5. Fuel injector No.2 21. Service vehicle soon lamp 37. Brake switch

6. Fuel injector No.3 22. Glow indicator lamp 38. Fuel heating relay

7. Fuel injector No.4 23. Oil level indicator lamp 39. Fuel heater and temperature sensor

8. CKP sensor 24. A/C relay (if equipped) 40. Glow controller

9. Fuel pressure regulator 25. To A/C switch (if equipped) 41. Glow plug

10. ECT sensor 26. Compressor relay (if equipped) 42. Battery

11. Pedal position sensor 27. A/C compressor (if equipped) 43. Ignition switch

12. A/C pressure sensor (if equipped) 28. Fuel pump relay 44. Engine ground

13. Oil level switch 29. Fuel pump 45. Vehicle body ground

14. ABS control module 30. Radiator fan relay 1 46. Clutch switch

15. Combination meter 31. Radiator fan relay 2

16. Immobilizer control module 32. Radiator fan relay 3
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222324252627 161718192021282930

373839404142 313233343536434445

525354555657 464748495051585960
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29303132333435363738394041424344454647484950

78910111213141516171819202122232425262728 12

34

56
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TERMINAL CIRCUIT TERMINAL CIRCUIT TERMINAL CIRCUIT

C66

1 Fuel injector No.4 output (low side)

C66

52 –

E27

45 –

2 – 53 – 46 –

3 – 54 ECT sensor signal 47 –

4 Output of 12 V power source for fuel pres-
sure regulator

55 – 48 –

56 CMP sensor signal 49 –

5 Main power supply 57 – 50 Power source for ECM

6 Ground for fuel pressure sensor 58 – 51 Oil level indicator lamp

7 – 59 CKP sensor signal (–) 52 Glow indicator lamp

8 Output of 5 V power source for fuel pres-
sure sensor

60 – 53 –

E27

1 Ground for ECM 54 –

9 – 2 Ground for ECM 55 –

10 Intake air temperature sensor signal 3 Ground for ECM 56 –

11 – 4 Main power supply 57 –

12 – 5 Main power supply 58 –

13 – 6 Main power supply 59 –

14 MAF sensor signal 7 Radiator fan relay 2 output 60 –

15 EGR valve output 8 Radiator fan relay 1 output 61 Fuel temperature sensor signal

16 Fuel injector No.1 output (low side) 9 – 62 –

17 Fuel injector No.2 output (low side) 10 Ground for A/C pressure sensor 63 –

18 – 11 – 64 –

19 – 12 – 65 Pedal position sensor (PPS1) signal

20 – 13 Ground for fuel temperature sensor 66 –

21 Ground for CMP sensor 14 – 67 –

22 –
15 Output of 5 V power source for pedal posi-

tion sensor (PPS2)
68 Brake switch signal

23 Output of 5 V power source for boost pres-
sure sensor

69 –

16 – 70 Glow controller input signal

24 Ground for boost pressure sensor 17 – 71 –

25 Output of 5 V power source for CMP sensor 18 – 72 –

26 – 19 – 73 –

27 Ground for MAF and IAT sensor 20 – 74 Glow controller output signal

28 – 21 – 75 Fuel pump relay output

29 Ground for ECT sensor 22 Clutch switch signal 76 Fuel heating relay output

30 – 23 Ignition switch signal 77 Service vehicle soon lamp

31 Fuel injector No.3 output (low side) 24 – 78 Malfunction indicator lamp

32 – 25 – 79 Compressor relay output

33 – 26 Oil level switch signal 80 Main power supply relay output

34 Fuel pressure regulator signal 27 – 81 Brake switch signal for brake lamp

35 – 28 A/C relay signal 82 –

36 –
29 Engine revolution signal for combination 

meter 83 Output of 5 V power source for pedal posi-
tion sensor (PPS1)37 –

38 Fuel pressure sensor signal 30 – 84 –

39 – 31 – 85 –

40 Output of 5 V power source for MAF and 
IAT sensor

32 Ground for pedal position sensor (PPS2) 86 –

33 – 87 A/C pressure sensor signal

41 Boost pressure sensor signal 34 –
88 Serial communication line of data link con-

nector 12 V42 – 35 Ground for pedal position sensor (PPS1)

43 CKP sensor signal (+) 36 –
89 ABS control module signal (vehicle speed 

sensor signal)44 –
37 Output of 5 V power source for A/C pressure 

sensor
45 Engine coolant temperature signal for com-

bination meter
90 –

38 – 91 –

46 Fuel injector No.4 output (high side) 39 – 92 –

47 Fuel injector No.1 output (high side) 40 – 93 –

48 Fuel injector No.3 output (high side) 41 Pedal position sensor (PPS2) signal 94 –

49 Fuel injector No.2 output (high side) 42 –

50 – 43 –

51 – 44 –



6E3-8 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
System wiring diagram for RB413D

+BB
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ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-9
ECM Connector (Terminal Arrangement Viewed from Harness Side)

1. Boost pressure sensor 17. Data link connector 33. Radiator cooling fan motor

2. Fuel pressure sensor 18. ECM 34. Main relay

3. CMP sensor 19. MAF and IAT sensor 35. EGR valve

4. Fuel injector No.1 20. Malfunction indicator lamp 36. Brake lamp

5. Fuel injector No.2 21. Service vehicle soon lamp 37. Brake switch

6. Fuel injector No.3 22. Glow indicator lamp 38. Fuel heating relay

7. Fuel injector No.4 23. Oil level indicator lamp 39. Fuel heater and temperature sensor

8. CKP sensor 24. A/C switch (if equipped) 40. Glow controller

9. Fuel pressure regulator 25. EPS control module 41. Glow plug

10. ECT sensor 26. Compressor relay (if equipped) 42. Battery

11. Pedal position sensor 27. A/C compressor (if equipped) 43. Ignition switch

12. A/C pressure sensor (if equipped) 28. Fuel pump relay 44. Engine ground

13. Oil level switch 29. Fuel pump 45. Vehicle body ground

14. ABS control module 30. Radiator fan relay 1 46. Clutch switch

15. Combination meter 31. Radiator fan relay 2

16. Immobilizer control module 32. Radiator fan relay 3
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TERMINAL CIRCUIT TERMINAL CIRCUIT TERMINAL CIRCUIT

D26

1 Fuel injector No.4 output (low side)

D26

52 –

G88

45 –

2 – 53 – 46 –

3 – 54 ECT sensor signal 47 –

4 Output of 12 V power source for fuel pres-
sure regulator

55 – 48 –

56 CMP sensor signal 49 –

5 Main power supply 57 – 50 Power source for ECM

6 Ground for fuel pressure sensor 58 – 51 Oil level indicator lamp

7 – 59 CKP sensor signal (–) 52 Glow indicator lamp

8 Output of 5 V power source for fuel pres-
sure sensor

60 – 53 –

G88

1 Ground for ECM 54 –

9 – 2 Ground for ECM 55 –

10 Intake air temperature sensor signal 3 Ground for ECM 56 –

11 – 4 Main power supply 57 –

12 – 5 Main power supply 58 –

13 – 6 Main power supply 59 –

14 MAF sensor signal 7 Radiator fan relay 1 output 60 –

15 EGR valve output 8 Radiator fan relay 2 output 61 Fuel temperature sensor signal

16 Fuel injector No.1 output (low side) 9 – 62 –

17 Fuel injector No.2 output (low side) 10 Ground for A/C pressure sensor 63 –

18 – 11 – 64 –

19 – 12 – 65 Pedal position sensor (PPS1) signal

20 – 13 Ground for fuel temperature sensor 66 –

21 Ground for CMP sensor 14 – 67 –

22 –
15 Output of 5 V power source for pedal posi-

tion sensor (PPS2)
68 Brake switch signal

23 Output of 5 V power source for boost pres-
sure sensor

69 –

16 – 70 Glow controller input signal

24 Ground for boost pressure sensor 17 – 71 –

25 Output of 5 V power source for CMP sensor 18 – 72 –

26 – 19 – 73 –

27 Ground for MAF and IAT sensor 20 – 74 Glow controller output signal

28 – 21 – 75 Fuel pump relay output

29 Ground for ECT sensor 22 Clutch switch signal 76 Fuel heating relay output

30 – 23 Ignition switch signal 77 Service vehicle soon lamp

31 Fuel injector No.3 output (low side) 24 – 78 Malfunction indicator lamp

32 – 25 – 79 Compressor relay output

33 – 26 Oil level switch signal 80 Main power supply relay output

34 Fuel pressure regulator signal 27 – 81 Brake switch signal for brake lamp

35 – 28 A/C relay signal 82 –

36 –
29 Engine revolution signal for combination 

meter 83 Output of 5 V power source for pedal posi-
tion sensor (PPS1)37 –

38 Fuel pressure sensor signal 30 – 84 –

39 – 31 – 85 –

40 Output of 5 V power source for MAF and 
IAT sensor

32 Ground for pedal position sensor (PPS2) 86 –

33 – 87 A/C pressure sensor signal

41 Boost pressure sensor signal 34 –
88 Serial communication line of data link con-

nector 12 V42 – 35 Ground for pedal position sensor (PPS1)

43 CKP sensor signal (+) 36 –
89 ABS control module signal (vehicle speed 

sensor signal)44 –
37 Output of 5 V power source for A/C pressure 

sensor
45 Engine coolant temperature signal for com-

bination meter
90 –

38 – 91 –

46 Fuel injector No.4 output (high side) 39 – 92 –

47 Fuel injector No.1 output (high side) 40 – 93 –

48 Fuel injector No.3 output (high side) 41 Pedal position sensor (PPS2) signal 94 –

49 Fuel injector No.2 output (high side) 42 –

50 – 43 –

51 – 44 –



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-11
Air Intake System

1. Air cleaner 5. Intercooler inlet hose 9. Intake manifold

2. MAF and IAT sensor 6. Intercooler 10. Exhaust manifold

3. Air cleaner outlet hose 7. Boost pressure sensor 11. Oil separator

4. Turbocharger 8. Intercooler outlet hose
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6E3-12 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Fuel Delivery System

1. Fuel tank 5. Injection pump [A]: Fuel feed line

2. Fuel pump 6. Common rail (High pressure fuel injection rail) [B]: Fuel return line

3. Fuel filter 7. Fuel injector

4. Fuel heater and temperature sensor



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-13
On-Vehicle Service
Idle Speed Inspection

1) Shift transmission into Neutral.
2) Start engine and warm it up to normal operating tempera-

ture.
3) Turn all electrical loads off.
4) Using SUZUKI scan tool, verify that idle speed is within

specification.

Engine speed: 720 – 880 rpm

5) If not, refer to “B-11, Complaint: Engine Idling” in Section 6-
3.

Air Intake System
Vacuum pump removal and installation
Removal

1) Disconnect negative cable from battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove fuel feed pipe mounting bolts (1).

4) Disconnect brake booster hose (1) from vacuum pump.
5) Remove vacuum pump (2) from camshaft housing.

CAUTION:
Never disassemble vacuum pump. 
Disassembly will spoil its original function.
If faulty condition is found, replace it with new one.

1

1

2

1



6E3-14 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Installation
1) Install new gasket to vacuum pump.

2) Install vacuum pump (2) to camshaft housing.
Fit the dogs of vacuum pump coupling into the slot of cam-
shaft.

3) Tighten vacuum pump bolt gradually as follows.
a) Tighten vacuum pump bolt to 5 N·m (0.5 kg-m, 4.0 lb-ft)

according to numerical order in the figure.
b) In the same manner as Step a), tighten them to 20 N·m (2.0

kg-m, 14.5 lb-ft).

Tightening torque
Vacuum pump bolt (a):
Tighten 5 N·m (0.5 kg-m, 4.0 lb-ft) and 20 N·m (2.0 kg-m, 
14.5 lb-ft) by the specified procedure

4) Connect brake booster hose (3) to vacuum pump.

5) Tighten fuel feed pipe mounting bolts (1).

6) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in Section 6A3.

7) Connect negative cable to battery.

3

4

1  , (a)

2  , (a)

1

1
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Fuel Delivery System

Precautions
• Before disconnecting a fuel hose or pipe, wait 60 seconds or more after ignition switch turned OFF to

release pressure in fuel system.
• The fuel system must be checked for leaks after service work, refer to “Fuel leakage check” in this section.
• The fuel system is very sensitive to contamination. The risks caused by the introduction of contamination

are:
– damage or destruction of the high pressure injection system and the engine.
– seizing or leaking of a component.

• When servicing on the high pressure direct injection system, must be performed under very clean condi-
tions.
This means that no impurities (particles a few microns in side) get into the system during dismantling or into
the circuits via the fuel unions.

• The cleanliness principle must be applied from the fuel filter to the injectors.
• Contamination is caused by:

– metal or plastic chips,
– paint,
– fibres: boxes, brushes, paper, clothing, cloths,
– foreign bodies such as hair,
– ambient air,
– etc.

• It is not possible to clean the engine using a high pressure washer because of the risk of damaging connec-
tions.
In addition, moisture may collect in the connectors and create electrical connection problems.

• The technician should wear clean overalls.
• Ensure that you have the plug caps (special tool) for the unions to be opened. Plug caps are to be used

once only. After use, they must be thrown away (once used they are soiled and cleaning is not sufficient to
make them reusable).
Unused plug caps must be thrown away, also.

Special tool
(A): 09914-65420
(B): 09916-50010
(C): 09919-48320
(D): 09919-48310

WARNING:
• Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep

sparks and flames away from fuel. Fuel line spills and leaks are dangerous. Fuel can ignite and
cause serious injuries or death and damage.

• Fuel can also irritate skin and eyes. To prevent this, always complete the following “Precautions”.

NOTE:
Do not use instructions included in special tools (A) and (B) because they are used for the other
engines. Install special tools (A) and (B) referring to the below illustration.
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• Ensure that you have hermetically resalable plastic bags for storing removed parts. Stored parts will there-
fore be less subject to the risk of impurities. The bags must be used only once, and after use they must be
thrown away.

• Make sure that lint-free towelettes. The use of a normal cloth or paper for cleaning purposes is forbidden.
These are not lint-free and may contaminate the fuel circuit of the system. Each lint-free cloth should only be
used once.

• Carry out any servicing as much as possible with the plug cap installed in order to prevent impurities from
entering the system.

• Instructions to be followed before opening the fuel circuit.
– For each operation, use new thinner (used thinner contains impurities). Pour it into a clean receptacle.
– For each operation, use a clean brush which is in good condition (the brush must not shed its bristles).
– Use a brush and thinners to clean the connections to be opened.

1. Fuel feed hose 4. Common rail 7. Fuel filter assembly

2. Fuel return hose 5. Return hose : Do not reuse.

3. Injection pump 6. Fuel injector

(A) (B) (C) (D)
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– Blow compressed air over the cleaned parts (tools, cleaned the same way as the parts, connections and
injection system zone) Check that no bristles remain adhered.

– Wash your hands before and during the operation if necessary.
– When wearing leather protective gloves, cover these with latex gloves.

• Instructions to be followed during the operation.
– As soon as the circuit is open, all openings must be plugged to prevent impurities from entering the sys-

tem by using the plug cap. They must not, under any circumstances, be reused.
– Close the hermetically seated bag, even if it has to be reopened shortly afterwards.

Ambient air carries contamination.
– All components of the injection system that are removed must be stored in a hermetically sealed plastic

bag once the plugs have been inserted.
– The use of a brush, thinner, bellows, sponge or normal cloth is strictly forbidden once the circuit has been

opened.
These items are likely to allow impurities to enter the system.

– A new component replacing an old one must not be removed from its packaging until it is to be fitted to the
vehicle.
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Fuel delivery system components

1. Fuel injector 7. Fuel pressure regulator bolt 13. Fuel return hose 19. High pressure supply pipe union 
nut (common rail side)

2. Sealing ring 8. Common rail 14. Common rail bracket 20. High pressure supply pipe union 
nut (injection pump side)

3. Washer 9. High pressure supply pipe 15. Fuel pressure sensor 21. Fuel injector bracket

4. Nut 10. Injection pump 16. Fuel pressure regulator : Tightening torque

5. Return hose 11. Common rail bolt 17. High pressure pipe union nut (common rail side) : Do not reuse.

6. High pressure pipe 12. To fuel feed pipe 18. High pressure pipe union nut (fuel injector side)

25 N·m (2.5 kg-m)11

28 N·m (2.8 kg-m)19

24 N·m (2.4 kg-m)2070 N·m (7.0 kg-m)15

28 N·m (2.8 kg-m)17

24 N·m (2.4 kg-m)18

9 N·m (0.9 kg-m)7

20 N·m (2.0 kg-m)4

1

1

1

1

2

3

21

14

8

16

3

10

12

13

6

9

5
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Fuel leakage check
1) Turn ignition switch to ON position.
2) Check for the fuel leakage in each part, which was serviced.
3) Start the engine, and then check for the fuel leakage in each

part, which was serviced.
4) Run engine at 4000 r/min. for about 30 seconds and then

stop engine.
5) Check for the fuel leakage in each part, which was serviced.

Fuel pump on-vehicle inspection
1) Check that fuel pump operating sound is heard from fuel

pump for about 20 seconds and then stop when turning igni-
tion switch to ON position.
If above check result is not satisfactory, confirm that check
result of each step is in good condition referring to “C-06,
Fuel Pump Relay Circuit” in Section 6-3.

2) Check that fuel pressure is felt at fuel feed hose (1) for about
20 seconds after ignition switch ON.
If fuel pressure is not felt, check fuel leakage from fuel line
and clogged fuel line.

Fuel pump removal and installation
Refer to “Fuel Pump Assembly Removal and Installation” in Sec-
tion 6C3.

Fuel pump inspection
Refer to “Fuel Pump Inspection” in Section 6C3.

1
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Fuel injector on-vehicle inspection

1) Using sound scope or such, check operating sound of injec-
tor when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, confirm that check
result of each step is in good condition referring to “C-24,
Cylinder 1 Injector Circuit”, “C-25, Cylinder 2 Injector Circuit”,
“C-26, Cylinder 3 Injector Circuit” or “C-27, Cylinder 4 Injec-
tor Circuit” in Section 6-3.

2) Disconnect coupler from injector, connect ohmmeter
between terminals of injector and check resistance.
If resistance is out of specification, replace.

Resistance of injector
about 0.5 Ω

3) Connect coupler to injector securely.

Fuel injector removal and installation

NOTE:
• The calibration code (1) is the code that is given to

each fuel injector, and it represents the performance
characteristics of the fuel injector. It is registered in
ECM, and ECM controls fuel injection according to the
performance characteristics of the fuel injector. There-
fore, after removing fuel injectors, be sure to install
them as they were. In case that the fuel injectors were
replaced with new ones, be sure to register each cali-
bration code in ECM referring to “ECM registration” in
this section. For your reference, it is possible to know
what calibration codes are currently registered in ECM.

• In case the calibration code (1) is indicated with 10 dig-
its, only the first 9 digits should be registered with 10th
digit ignored.

1
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Removal
1) Disconnect negative (–) cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove clips (1), and then disconnect return hose (2) from
fuel injectors.

4) Disconnect fuel injector connectors (3).

5) Remove high pressure pipes (1).
When loosening union nut of high pressure pipe, holding
union nut (7) of fuel injector (4) with wrench.

6) Remove fuel injector bracket nut (3).
7) Remove fuel injectors with its bracket (5) from camshaft

housing.
8) Remove sealing rings (6) from camshaft housing.

2. Common rail
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Installation

1) Install new sealing rings (2) to fuel injectors (1).
2) Set fuel injector bracket (3) to fuel injectors.
3) Install fuel injectors to camshaft housing and tighten fuel

injector bracket nut (4) temporarily by hand.
4) Install new high pressure pipes (6) and tighten each union

nut temporarily by hand.
5) Tighten fuel injector bracket nut to specified torque.

Tightening torque
Fuel injector bracket nut
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

6) Tighten high pressure pipe union nuts to specified torque.
When tightening union nut of high pressure pipe, holding
union nut (7) of fuel injector with wrench.

Tightening torque
High pressure pipe union nut (fuel injector side) 
(b): 24 N·m (2.4 kg-m, 17.5 lb-ft)
High pressure pipe union nut (common rail side)
(c): 28 N·m (2.8 kg-m, 20.5 lb-ft)

7) Connect return hose (1) to fuel injectors and then install clips
(2) to fuel injectors.

8) Connect fuel injector connectors (3).
9) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
10) Connect negative (–) cable at battery.

In case that the fuel injector(s) was replaced, perform “ECM
registration” in this section to register the fuel injector calibra-
tion code into ECM.

11) Check fuel leakage referring to “Fuel leakage check” in this
section.

5. Common rail
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Common rail (High pressure fuel injection rail) 
removal and installation
Removal

1) Disconnect negative cable from battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.

3) Remove high pressure supply pipe (1) from injection pump
and common rail.
When loosening union nut of high pressure supply pipe,
holding union nut (2) of injection pump with wrench.

4) Remove high pressure pipes from fuel injectors and com-
mon rail referring to Step 5) of “Removal” under “Fuel injec-
tor removal and installation” in this section.

5) Disconnect fuel return hoses (1) from common rail.
6) Disconnect connectors from fuel pressure regulator (2) and

fuel pressure sensor (3).
7) Remove common rail (4) from its bracket (5).
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Installation 

1) Install common rail (1) to its bracket (2) and tighten common
rail bolts (3) temporarily by hand.

2) Install new high pressure pipes for injectors and new high
pressure supply pipe (4). Tighten each union nut temporarily
by hand.

3) Tighten common rail bolts to specified torque.

Tightening torque
Common rail bolt (a): 25 N·m (2.5 kg-m, 18.0 lb-ft)

4) Tighten high pressure supply pipe union nuts to specified
torque.
When tightening union nut of high pressure supply pipe,
holding union nut (5) of injection pump with wrench.

Tightening torque
High pressure supply pipe union nut (injection pump side) 
(b): 24 N·m (2.4 kg-m, 17.5 lb-ft)
High pressure supply pipe union nut (common rail side) 
(c): 28 N·m (2.8 kg-m, 20.5 lb-ft)

5) Tighten high pressure pipe union nuts to specified torque
referring to Step 6) of “Installation” under “Fuel injector
removal and installation” in this section.

6) Connect connectors to fuel pressure regulator (6) and fuel
pressure sensor (7).

7) Connect fuel return hoses (8) to common rail.

8) Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in Section 6A3.

9) Connect negative cable to battery.
10) Check fuel leakage referring to “Fuel leakage check” in this

section.
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Injection pump removal and installation
Removal

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Remove vacuum pump referring to “Vacuum pump removal

and installation” in this section.
4) Remove high pressure supply pipe referring to Step 3) of

“Removal” under “Common rail (High pressure fuel injection
rail) removal and installation” in this section.

5) Disconnect fuel feed hose (1) and fuel return hose (2) from
injection pump.

6) Remove injection pump (1) from camshaft housing by
removing 3 bolts (2).

Installation
1) Clean mating surfaces of injection pump and camshaft hous-

ing.
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2) Install new gasket (1) to injection pump.
3) Install injection pump (2) to camshaft housing.

Fit dogs (3) of injection pump coupling into the groove (4) of
camshaft.

4) Tighten injection pump bolts to specified torque.

Tightening torque
Injection pump bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

5) Connect fuel feed hose (1) and fuel return hose (2) to injec-
tion pump.

6) Install new high pressure supply pipe referring to Step 2) and
4) of “Installation” under “Common rail (High pressure fuel
injection rail) removal and installation” in this section.

7) Install vacuum pump referring to “Vacuum pump removal
and installation” in this section.

8) Remove air cleaner assembly referring to “Air Cleaner
Assembly Removal and Installation” in Section 6A3.

9) Connect negative cable to battery.
10) Check fuel leakage referring to “Fuel leakage check” in this

section.
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Electronic Control System
Engine control module (ECM) removal and installa-
tion

Removal
1) Disconnect negative cable at battery.
2) Disconnect connector from fuel filter assembly and then

detach fuel filter assembly from ECM bracket.
3) Remove fuel pipe mounting bolts and A/C refrigerant pipe

mounting bolt.

CAUTION:
As ECM consists of precision parts, be careful not to
expose it to excessive shock.

[A]: Disconnecting procedure for ECM connector 2. ECM bracket 4. Fuel pipe

1. ECM 3. A/C refrigerant pipe 5. Fuel filter assembly

b)

a)

[A]

2
5

4

3

1
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4) Disconnect connectors from ECM as follows.
a) Pull out lock slider to release locking of lock lever
b) Pull up the lock lever

5) Remove ECM with its bracket from vehicle body.
6) Remove ECM from ECM bracket.

Installation

Reverse removal procedure for installation.

b)

a)

NOTE:
If ECM is replaced, register vehicle specification (fuel
injector calibration code, vehicle variant, password for
immobilizer system and secret key code for immobilizer
system) into ECM referring to “ECM registration” in this
section and “Procedure after ECM replacement” in Sec-
tion 8G3.
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ECM registration
Procedure after ECM replacement
1) Connect SUZUKI scan tool to DLC.
2) Register the following information for ECM referring to “SUZUKI Scan Tool Operator’s Manual”.
• Fuel injector calibration code
• Vehicle variant (vehicle configuration (equipment such as ABS and A/C))

3) Using SUZUKI scan tool, register secret key code (SKC) and password for immobilizer system referring to
“SUZUKI Scan Tool Operator’s Manual”.

4) Check for registration data referring to “Registration data check” in this section.

Procedure after fuel injector replacement
1) Connect SUZUKI scan tool to DLC.
2) Register the calibration code of the fuel injector, which is newly installed, for ECM referring to “SUZUKI Scan

Tool Operator’s Manual”.
3) Check for registration data referring to “Registration data check” in this section.
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Registration data check
1) Connect SUZUKI scan tool to data link connector (DLC)

located on underside of instrument panel at driver’s seat
side.

Special tool
SUZUKI scan tool

2) Turn ignition switch to ON position.
3) Select “Data List” of “ECM registration” under “MISC Test”

command in SELECT MODE menu of SUZUKI scan tool.
4) Confirm whether fuel injector calibration code and vehicle

variant (vehicle configuration (equipment such as ABS and
A/C)) installed on correspond to specification displayed on
SUZUKI scan tool.
Register fuel injector calibration code and vehicle variant
(vehicle configuration (equipment such as ABS and A/C))
into ECM referring to “ECM registration” in this section when
it does not correspond.

5) Push “EXIT” button of SUZUKI scan tool.
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Mass air flow (MAF) and intake air temperature (IAT) 
sensor removal and installation

Removal

1) Disconnect negative cable at battery and coupler from MAF
and IAT sensor (1).

2) Disconnect air cleaner outlet hose (2) from MAF and IAT
sensor.

3) Remove MAF and IAT sensor from air cleaner case (3).

Installation

1) Check MAF and IAT sensor O-ring (1) for deterioration and
damage.
If malfunction is found, replace O-ring.

2) Install MAF and IAT sensor (2) to air cleaner case (4).
3) Connect air cleaner outlet hose (3).

Tighten hose clamp to specified torque referring to “Air
Cleaner Assembly Removal and Installation” in Section 6A3.

4) Connect MAF sensor coupler securely.
5) Connect battery negative cable to battery.

CAUTION:
• Do not cleansing MAF and IAT sensor.
• If MAF and IAT sensor has been dropped it should be

replaced.
• Don’t disassemble MAF and IAT sensor.
• Do not expose MAF and IAT sensor to any shock.
• Do not blow compressed air by using air gun or the

like.
• Do not put finger or any other object into MAF and IAT

sensor. Malfunction may occur.

3
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Glow plug removal and installation
Removal

1) Disconnect negative (–) cable at battery.

2) Pull off glow plug wires (1).
3) Remove glow plugs (2) from cylinder head.

Special tool
(A): 09911-78610

Installation
For installation, reverse removal procedure noting the following.

• Tightening glow plug (1) to specified torque.

Special tool
(A): 09911-78610

Tightening torque
Glow plug (a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

• Connect glow plug wires (2) securely.

CAUTION:
• Do not damage heating section of the glow plug.
• Do not use glow plug that has been dropped.
• When removing glow plug, first loosen it by using a

tool so that one or more screw threads remain
engaged, then loosen and remove by hand.

(A)

(A)
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Pedal position sensor removal and installation

Removal
1) Disconnect negative cable at battery.
2) Disconnect connector from pedal position sensor by pull off

the lock lever.
3) Remove accelerator pedal assembly from vehicle body.

Installation
Reverse removal procedure for installation noting the followings.

• Connect pedal position sensor connector securely.

• Tighten accelerator pedal assembly mounting nuts to speci-
fied torque.

Tightening torque
Accelerator pedal mounting nut
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

1. Accelerator pedal assembly 3. Pedal position sensor connector : Tightening torque

2. Accelerator pedal bracket 4. Pedal position sensor connector lock lever

9 N·m (0.9 kg-m)

2

3

4

1

(a)
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Fuel heater and temperature sensor removal and 
installation
Removal 

1) Disconnect negative cable at battery.
2) Remove fuel heater and temperature sensor (fuel filter cap)

referring to “Fuel Filter Element Removal and Installation” in
Section 6C3.

Installation
Reverse removal procedure for installation.

Fuel temperature sensor inspection
1) Remove fuel temperature sensor referring to “Fuel heater

and temperature sensor removal and installation” in this sec-
tion.

2) Check for resistance between fuel temperature sensor termi-
nals.
If not as specified, replace fuel heater and temperature sen-
sor.

Fuel temperature sensor resistance

Fuel pressure sensor removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Disconnect fuel pressure sensor connector.

4) Remove fuel pressure sensor (1) from common rail (2).

Water temperature °C (°F) Resistance (kΩ)
0 (32) 5.97

20 (68) 2.50
40 (104) 1.15
60 (140) 0.58
80 (176) 0.31
100 (212) 0.18

1

2
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Installation

1) Install fuel pressure sensor (1) to common rail (2).
Tighten fuel pressure sensor to specified torque.

Tightening torque
Fuel pressure sensor
(a): 70 N·m (7.0 kg-m, 50.5 lb-ft)

2) Connect fuel pressure sensor connector.
3) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
4) Connect negative cable to battery.
5) Check fuel leakage referring to “Fuel leakage check” in this

section.

Fuel pressure regulator removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Remove vacuum pump referring to “Vacuum pump removal

and installation” in this section.
3) Disconnect fuel pressure regulator connector.

4) Pull out fuel pressure regulator (1) from common rail (2) with
turning it counterclockwise by hand.

Installation

1) Apply fuel to seal rings (1) of fuel pressure regulator.
2) Using new gasket (2), push fuel pressure regulator (3) to

common rail (4) with turning it counterclockwise by hand.
3) Tighten fuel pressure regulator bolts (5) to specified torque.

Tightening torque
Fuel pressure regulator bolt 
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

1, (a)

2

2

1

5, (a)

3

1

4
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4) Install vacuum pump referring to “Vacuum pump removal
and installation” in this section.

5) Connect negative cable to battery.
6) Check fuel leakage referring to “Fuel leakage check” in this

section.

Fuel pressure regulator inspection

Check resistance between terminals of fuel pressure regulator.
If resistance is out of specification, replace fuel pressure regulator
referring to “Fuel pressure regulator removal and installation” in
this section.

Fuel pressure regulator resistance
2.07 – 2.53 Ω at 20°C, 68°F

Engine coolant temperature sensor (ECT sensor) 
removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Drain cooling system.

3) Detach heater outlet pipe (1).
4) Disconnect ECT sensor connector.
5) Remove ECT sensor (2) from thermostat housing (3).

1

2

3
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Installation
1) Apply thread lock compound to thread part of ECT sensor.

: Loctite omnifit 100 M spezial

2) Install ECT sensor (1) to thermostat housing (2).
Tighten ECT sensor to specified torque.

Tightening torque
ECT sensor
(a): 34 N·m (3.4 kg-m, 24.5 lb-ft)

3) Connect ECT sensor connector.
4) Install heater outlet pipe (3).

5) Refill cooling system referring to “Cooling System Flush and
Refill” in Section 6B3.

6) Connect negative cable to battery.
7) Check cooling system leakage referring to “Cooling System

Inspection and Service” in Section 6B3.

Engine coolant temperature sensor (ECT sensor) 
inspection

1) Remove ECT sensor referring to “Engine coolant tempera-
ture sensor (ECT sensor) removal and installation” in this
section.

2) Immerse temperature sensing part of ECT sensor in water
and measure resistance between sensor terminals while
heating water gradually.
If measured resistance doesn’t shown such characteristic as
shown, replace ECT sensor.

ECT sensor resistance

3

1, (a)

2

Water temperature °C (°F) Resistance (kΩ)
0 (32) 5.97

20 (68) 2.50
40 (104) 1.15
60 (140) 0.58
80 (176) 0.31

100 (212) 0.18

1. Resistance

2. Temperature
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Camshaft position sensor (CMP sensor) removal and 
installation
Removal

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Disconnect CMP sensor connector.

4) Remove CMP sensor (1) from camshaft housing (2).

Installation

1) Install CMP sensor (1) to camshaft housing (2).
Tighten CMP sensor bolt to specified torque.

Tightening torque
CMP sensor bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

2) Connect CMP sensor connector.
3) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
4) Connect negative cable to battery.

Crankshaft position (CKP) sensor (engine speed sen-
sor) removal and installation
Removal 

1) Disconnect negative cable at battery.
2) Hoist vehicle.
3) Disconnect CKP sensor connector.

4) Remove CKP sensor (1) from cylinder block.

2

1

2

1

(a)

1
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Installation
Reverse removal procedure for installation noting the following.

• Clean CKP sensor and sensor rotor teeth.

• Install CKP sensor (1) to cylinder block.

Tightening torque
CKP sensor bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

Crankshaft position (CKP) sensor (engine speed sen-
sor) inspection

1) Remove CKP sensor referring to “Crankshaft position (CKP)
sensor (engine speed sensor) removal and installation” in
this section.

2) Check that CKP sensor (1) and sensor rotor tooth (2) is free
from any metal particles and damage.

3) Check that resistance between terminals of CKP sensor is
within specification.
If above check as not specified, replace CKP sensor.

CKP sensor resistance: 632 – 948 Ω

1

(a)
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Engine oil level switch removal and installation (If 
equipped)
Removal

1) Disconnect negative cable at battery.
2) Remove oil pan referring to “Oil Pan Removal and Installa-

tion” in Section 6A3.

3) Remove clip (1). 
4) Remove engine oil level switch (2) from oil pan.

Installation

1) Check O-ring (1) of engine oil level switch deformed or dam-
age.
If malfunction is found, replace engine oil level switch.

2) Install engine oil level switch (2) to oil pan.
3) Install clip (3) to engine oil level switch connector securely.

4) Install oil pan referring to “Oil Pan Removal and Installation”
in Section 6A3.

5) Connect negative cable to battery.
6) Check to make sure that there is no engine oil leakage.

Engine oil level switch inspection (If equipped)
1) Disconnect negative cable at battery.
2) Hoist vehicle.

3) Check for continuity between terminals of engine oil level
switch.
If found defective, replace engine oil level switch.

Engine oil level switch specification
When engine oil is filled up to specified level: Continuity
When engine oil is drained: No continuity

1
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3
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Boost pressure sensor removal and installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect connector from boost pressure sensor (1).
3) Remove boost pressure sensor from intake manifold.

Installation

1) Check O-ring (2) of boost pressure sensor (1) deformed or
damage.
If malfunction is found, replace boost pressure sensor.

2) Install boost pressure sensor (1) to intake manifold (3).
Tighten boost pressure sensor bolt to specified torque.

Tightening torque
Boost pressure sensor bolt
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

3) Connect connector to boost pressure sensor securely.
4) Connect negative cable at battery.

Radiator fan control system inspection

Check system for operation referring to “C-32, Fan Circuit” in
Section 6-3.
If radiator fan fails to operate properly, check relay, radiator fan
and electrical circuit.

21

31

2

(a)

WARNING:
Keep hands, tools, and clothing away from engine cool-
ing fan to help prevent personal injury. This fan is elec-
tric and can come on whether or not the engine is
running. The fan can start automatically in response to
the ECT sensor with the ignition switch in the “ON” posi-
tion.
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Fuel pump relay and radiator fan relay 1, 2, 3 inspec-
tion

1) Check that there is no continuity between terminal “c” and
“d”.
If there is continuity, replace relay.

2) Connect battery positive (+) terminal to terminal “b” of relay.
Connect battery negative (–) terminal “a” of relay.
Check continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the battery,
replace relay.

Main relay and fuel heating relay inspection

1) Check that there is no continuity between terminal “c” and
“d”.
if there is continuity, replace relay.

2) Connect battery positive (+) terminal to terminal “b” of relay.
Connect battery negative (–) terminal “a” of relay.
Check continuity between terminal “c” and “d”.
If there is no continuity when relay is connected to the bat-
tery, replace relay.

NOTE:
Check for installation position of each relay referring to
“Wiring Diagram Manual” described in “Foreword” of
this manual.

NOTE:
Check for installation position of each relay referring to
“Wiring Diagram Manual” described in “Foreword” of
this manual.
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Glow controller removal and installation
Removal

1) Disconnect negative cable at battery.

2) Detach relay box (2) from bracket.
3) Remove glow controller (1) from bracket.

4) Disconnect connector from glow controller.

Installation
Reverse removal procedure for installation.



6E3-44 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
EGR System
EGR valve assembly component

1. EGR valve 4. EGR cooler pipe 7. EGR valve assembly mounting bolt : Tightening torque

2. EGR cooler 5. Clamp 8. EGR valve assembly
:

Do not reuse

3. EGR cooler hose 6. Gasket 9. EGR cooler bolt

4

3

3

2

1

8
6

5

5

6

5 22 N·m (2.2 kg-m)7

25 N·m (2.5 kg-m)9



ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE) 6E3-45
EGR valve assembly removal and installation
Removal

1) Disconnect negative cable at battery.
2) Drain cooling system.
3) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
4) Remove intercooler outlet No.2 hose referring to “Inter

Cooler Components” in Section 6A3.
5) Remove air intake joint referring to “Intake Manifold Removal

and Installation” in Section 6A3.
6) Disconnect fuel return hose from common rail.

7) Detach relay box (1) and glow controller (2) from bracket.

8) Remove heater inlet (1) and outlet No.2 hoses (2) from
heater core.

9) Remove heater outlet pipe (1).

10) Disconnect connector from EGR valve.

1
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11) Disconnect EGR cooler hose (2) from thermostat housing.
12) Remove EGR valve assembly (1) from cylinder head by

removing 3 bolts (3) and clamp (4). 

Installation 
Reverse removal procedure for installation noting the followings.

• Clean mating surface of EGR valve assembly and cylinder
head.

• Use new gaskets.

• Tighten EGR valve assembly mounting bolts to specified
torque.

Tightening torque
EGR valve assembly mounting bolt
(a): 22 N·m (2.2 kg-m, 16.0 lb-ft) 

• Use new cooler hose clamps.
• Install air intake joint referring to “Intake Manifold Removal

and Installation” in Section 6A3.
• Install intercooler outlet No.2 hose referring to “Inter Cooler

Components” in Section 6A3.
• Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A3.
• Refill cooling system referring to “Cooling System Flush and

Refill” in Section 6B3.
• Check cooling system leakage referring to “Cooling System

Inspection and Service” in Section 6B3.
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Crankcase Ventilation System
Crankcase ventilation system component

1. Oil separator 6. Gasket 11. To breather pipe

2. Clamp 7. Oil separator mounting bolt 12. To connector

3. Ventilation hose No.1 8. Ventilation hose No.2 : Tightening torque

4. Crankcase ventilation cover mounting bolt 9. Breather hose
:

Do not reuse.

5. Crankcase ventilation cover 10. Breather hose clip
Be sure to position clip in specified 
direction as shown in figure.

1

3

4

5

6

7

8
2

15 N·m (1.5 kg-m)

9 N·m (0.9 kg-m)

9

10

11

12



6E3-48 ENGINE AND EMISSION CONTROL SYSTEM (Z13DT ENGINE)
Oil separator and crankcase ventilation cover 
removal and installation
Removal

1) Disconnect negative cable at battery.
2) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in Section 6A3.
3) Remove EGR valve assembly referring to “EGR valve

assembly removal and installation” in this section.

4) Disconnect breather hose (1) from oil separator.

5) Remove generator assembly referring to “Generator Dis-
mounting and Remounting” in Section 6H3.

6) Remove oil level gauge guide (1) with oil level gauge.
7) Remove generator bracket (3) from cylinder block by remov-

ing generator bracket mounting bolts (2).

8) Disconnect ventilation hose No.2 (2) from oil separator.
9) Loosen ventilation hose No.1 clamp at oil separator side.

10) Remove oil separator mounting bolts (3).
11) Remove oil separator (4) by disconnecting ventilation hose

No.1 (1).
12) Remove crankcase ventilation cover (6) with ventilation hose

No.1 by removing crankcase ventilation cover mounting
bolts (5).

1

1

2

3
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2
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Installation
Reverse removal procedure for installation noting the followings.

• Clean mating surfaces of crankcase ventilation cover and
cylinder block.

• Use new crankcase ventilation cover gaskets and ventilation
hose clamps.

• Tighten crankcase ventilation cover mounting bolts, oil sepa-
rator mounting bolts and generator bracket mounting bolts to
specified torque.

Tightening torque
Crankcase ventilation cover mounting bolt
(a): 9 N·m (0.9 kg-m, 6.5 lb-ft)
Oil separator mounting bolt
(b): 15 N·m (1.5 kg-m, 10.8 lb-ft)
Generator bracket mounting bolt
(c): 25 N·m (2.5 kg-m, 18.0 lb-ft)

• Install generator referring to “Generator Dismounting and
Remounting” in Section 6H3.

• Install EGR valve assembly referring to “EGR valve assem-
bly removal and installation” in this section.

• Install air cleaner assembly referring to “Air Cleaner Assem-
bly Removal and Installation” in Section 6A3.

(c)

(a)

(b)
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Required Service Material

Tightening Torque Specification

Recommended SUZUKI Material or 
Specification

Use

Loctite omnifit 100M spezial • To apply to thread part of ECT sensor.

Fastening part
Tightening torque

N•m kg-m lb-ft
Vacuum pump bolt 5 N·m (0.5 kg-m, 4.0 lb-ft)

and then
20 N·m (2.0 kg-m, 14.5 lb-ft)

Glow plug 10 1.0 7.5
Fuel injector bracket bolt 20 2.0 14.5
High pressure pipe union nut (fuel injector side) 24 2.4 17.5
High pressure pipe union nut (common rail side) 28 2.8 20.5
Common rail bolt 25 2.5 18.0
High pressure supply pipe union nut (fuel injector 
side)

24 2.4 17.5

High pressure supply pipe union nut (common rail 
side)

28 2.8 20.5

Injection pump bolt 15 1.5 11.0
Accelerator pedal mounting nut 9 0.9 6.5
Fuel pressure sensor 9 0.9 6.5
Fuel pressure regulator bolt 70 7.0 50.5
ECT sensor 34 3.4 24.5
CMP sensor bolt 7 0.7 5.0
CKP sensor bolt 9 0.9 6.5
Boost pressure sensor bolt 9 0.9 6.5
EGR valve assembly mounting bolt 22 2.2 16.0
Crankcase ventilation cover mounting bolt 9 0.9 6.5
Oil separator mounting bolt 15 1.5 10.8
Generator bracket mounting bolt 25 2.5 18.0
EGR cooler bolt 25 2.5 18.0
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Special Tool

09914-65420 09916-50010 09919-48320
Tech 2 kit (SUZUKI scan tool) 
(See NOTE)

Plug cap for fuel system
(OUT0000173/9780)

Fuel system, plug set
(OUT0000149)

Plug kit
(KM-807)

09919-48310 09911-78610
Plug kit
(KM-6015)

Glowplug wrench

NOTE:
This kit includes the following items.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adapter, 5. Cigarette cable,
6. DLC loopback adapter, 7. Battery power cable, 8. RS232 cable, 9. RS232 adapter,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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SECTION 6G3

CRANKING SYSTEM 
(Z13DT ENGINE)

CONTENTS
General Description..................................... 6G3-2

Cranking System Circuit Diagram .............. 6G3-2
Diagnosis...................................................... 6G3-2

Cranking System Symptom Diagnosis....... 6G3-2
Cranking System Test................................ 6G3-4
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Plunger and pinion return test ................ 6G3-4

No-load performance test .......................6G3-5
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Starting Motor Dismounting and 
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Dismounting ............................................6G3-6
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Tightening Torque Specification.................6G3-6

WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tions” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Cranking System Circuit Diagram

Diagnosis
Cranking System Symptom Diagnosis
Possible symptoms due to starting system trouble would be as follows: 

• Starting motor does not run (or runs slowly)
• Starting motor runs but fails to crank engine
• Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies.....in battery, wiring
harness, (including starting motor switch), starting motor or engine.
Do not remove motor just because starting motor does not run. Check following items and narrow down scope
of possible causes.
1) Condition of trouble
2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor termi-

nals
3) Discharge of battery
4) Mounting of starting motor

1. Pinion drive lever 5. Plunger 9. Ignition & Starter switch

2. Pinion & Over-running clutch 6. Magnetic switch contacts 10. Battery

3. Magnetic switch 7. Pull-in coil

4. Hold-in coil 8. Starting motor
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Condition Possible Cause Correction
Motor not running 
(No operating sound of 
magnetic switch)

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Poor contact in battery terminal connection Retighten or replace.
Loose grounding cable connection Retighten.
Fuse set loose or blown off Tighten or replace.
Poor contacting action of ignition switch and mag-
netic switch

Replace.

Lead wire coupler loose in place Retighten.
Open-circuit between ignition switch and magnetic 
switch

Repair.

Open-circuit in pull-in coil Replace starting motor.
Brushes are seating poorly or worn down Replace starting motor.
Poor sliding of plunger and/or pinion Replace starting motor.

Motor not running 
(Operating sound of 
magnetic switch 
heard)

Battery run down Recharge battery.
Battery voltage too low due to battery deteriora-
tion

Replace battery.

Loose battery cable connections Retighten.
Burnt main contact point, or poor contacting action 
of magnetic switch

Replace starting motor.

Brushes are seating poorly or worn down Replace starting motor.
Weakened brush spring Replace starting motor.
Burnt commutator Replace starting motor.
Layer short-circuit of armature Replace starting motor.
Crankshaft rotation obstructed Repair.

Starting motor running 
but too slow (small 
torque) (If battery and 
wiring are satisfac-
tory, inspect starting 
motor)

Insufficient contact of magnetic switch main con-
tacts

Replace starting motor.

Layer short-circuit of armature Replace starting motor.
Disconnected, burnt or worn commutator Replace starting motor.
Worn brushes Replace starting motor.
Weakened brush springs Replace starting motor.
Burnt or abnormally worn end bush Replace starting motor.

Starting motor run-
ning, but not cranking 
engine

Worn pinion tip Replace starting motor.
Poor sliding of over-running clutch Replace starting motor.
Over-running clutch slipping Replace starting motor.
Worn teeth of ring gear Replace flywheel.

Noise Abnormally worn bush Replace starting motor.
Worn pinion or worn teeth of ring gear Replace starting motor or fly-

weel.
Poor sliding of pinion (failure in return movement) Replace starting motor.
Worn internal or planetary gear teeth Replace starting motor.
Lack of oil in each part Replace starting motor.

Starting motor does 
not stop running

Fused contact points of magnetic switch Replace starting motor.
Short-circuit between turns of magnetic switch coil 
(layer short-circuit)

Replace starting motor.

Failure of returning action in ignition switch Replace.
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Cranking System Test

Pull-in test

Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.
If plunger and pinion don’t move, replace starting motor.

Hold-in test

While connected as above with plunger out, disconnect negative
lead from terminal “M”.
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace starting motor.

Plunger and pinion return test

Disconnect negative lead from starting motor body.
Check that plunger and pinion return inward.
If plunger and pinion don’t return, replace starting motor.

CAUTION:
Each test must be performed within 3 – 5 seconds to
avoid coil from burning.

NOTE:
Before testing, disconnect lead wire (3) from terminal M
(2).

1. Terminal “S”

2

3

1
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No-load performance test

Connect lead wire (1) to terminal M (2).
Connect battery to starting motor as shown.
Check that starting motor rotates smoothly and steadily with pin-
ion moving out.
If check result is not satisfactory, replace starting motor.

1

2
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ON-Vehicle Service
Starting Motor Dismounting and Remounting

Dismounting 
1) Disconnect negative cable at battery.
2) Remove battery and battery tray, if necessary.
3) Pull out the rubber lid from transmission case for removing starting motor mount bolt.
4) Remove starting motor mount bolt (upper side).

5) Disconnect magnetic switch lead wire and battery cable from starting motor terminals.
6) Remove starting motor mount bolt (lower side).
7) Remove starting motor.

Remounting 
Reverse the dismounting procedure noting the following.

• Make sure that starting motor mount bolt (upper side) does not fall into transmission case.
• Tighten starting motor mount bolts to specified torque.

Tightening torque
Starting motor mount bolt: 25 N·m (2.5 kg-m, 18.0 lb-ft)

Tightening Torque Specification

1. Starting motor 3. Battery cable nut Tightening torque

2. Magnetic switch lead wire nut 4. Starting motor mount bolt

25 N·m (2.5 kg-m)4

25 N·m (2.5 kg-m)4

2

1

3

NOTE:
Make sure that starting motor mount bolt (upper side) does not fall into transmission case.

Fastening part
Tightening torque

N•m kg-m lb-ft
Starting motor mount bolt 25 2.5 18.0
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “System Components and Wiring Location View and Connec-
tors” under “General Description” in Section 10B in order to confirm whether you are performing
service on or near the air bag system components or wiring. Please observe all WARNINGS and
“Service Precautions” under “On-Vehicle Service” in Section 10B before performing service on or
around the air bag system components or wiring. Failure to follow WARNINGS could result in unin-
tentional activation of the system or could render the system inoperative. Either of these two condi-
tions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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General Description
Battery Description
The battery has three major functions in the electrical system.

• It is a source of electrical energy for cranking the engine.
• It acts as a voltage stabilizer for the electrical system.
• It can, for a limited time, provide energy when the electrical load exceeds the output of the generator.

Carrier and hold-down
The battery carrier should be in good condition so that it will support the battery securely and keep it level.
Before installing the battery, the battery carrier and hold-down clamp should be clean and free from corrosion
and make certain there are no parts in carrier.
To prevent the battery from shaking in its carrier, the hold-down bolts should be tight enough but not over-tight-
ened.

Electrolyte freezing
The freezing point of electrolyte depends on its specific gravity. Since freezing may ruin a battery, it should be
protected against freezing by keeping it in a fully charged condition. If a battery is frozen accidentally, it should
not be charged until it is warmed.

Sulfation
If the battery is allowed to stand for a long period in discharged condition, the lead sulfate becomes converted
into a hard, crystalline substance, which will not easily turn back to the active material again during the subse-
quent recharging. “Sulfation” means the result as well as the process of that reaction. Such a battery can be
revived by very slow charging and may be restored to usable condition but its capacity is lower than before.

Built-in indicator (if equipped)
The battery has a built-in temperature compensated indicator at the top of the battery. This indicator is to be
used with the following diagnostic procedure. When checking the indicator, make sure that the battery has a
clean top. A light may be needed in some poorly-lit areas.

Three types of indication available under normal operation are as
follows.

• Green Dot 
Battery is sufficiently charged for testing.

• Dark 
Battery must be charged before testing. 
If there is a cranking complaint, battery should be tested as
described in “Diagnosis” section. Charging and electrical
systems should also be checked at this time.

• Clear or Light Yellow 
This means that fluid level is below the bottom of hydrome-
ter. Its possible cause is excessive or prolonged charging, a
broken case, excessive tipping or normal battery deteriora-
tion. When the battery is found in such condition, it is possi-
ble that high charging voltage is caused by the faulty
charging system and therefore, charging and electrical sys-
tems need to be checked. If there is a trouble in cranking
and its cause lies in the battery, it should be replaced.
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Care of battery

1) The battery is a very reliable component, but needs periodical attentions.
• Keep the battery carrier clean
• Prevent rust formation on the terminal posts
• Keep the electrolyte up to the upper level uniformly in all cells.
• When keeping battery on vehicle over a long period of time, follow instructions given below.

– Weekly, start the engine and run it until it reaches normal operating temperature with engine speed of
2000 to 3000 rpm. Make sure all electric switches are off before storing the vehicle.

– Recharge the battery twice a month to prevent it from discharging excessively. This is especially impor-
tant when ambient temperature is low.
The battery discharges even when it is not used, while vehicles are being stored. Battery electrolyte can
freeze and battery case can crack at cold ambient condition if battery is not properly charged.

2) Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) terminal post, tend to become corroded. The product
of corrosion, or rust, on the mating faces of conductors resists the flow of current.
Clean the terminals and fittings periodically to ensure good metal-to-metal contact, and grease the connec-
tions after each cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery. The simplest way to tell the state of charge is
to carry out a hydrometer test. The hydrometer is an instrument for measuring the specific gravity (S.G.) of
the battery electrolyte. The S.G. of the electrolyte is indicative of the state of charge.

WARNING:
• Never expose battery to open flame or electric spark because of battery generate gas which is flam-

mable and explosive.
• Do not allow battery fluid to contact eyes, skin, fabrics, or painted surfaces as fluid is a corrosive

acid. Flush any contacted area with water immediately and thoroughly.
• Batteries should always be kept out of reach of children.
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Generator Description
The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

The generator features are as follows:
• Solid state regulator is mounted inside the generator.
• All regulator components are enclosed into a solid mold.
• This unit along with the brush holder assembly is attached to the rear housing.
• The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the volt-

age setting cannot be adjusted.
• The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two

brushes carry current through the two slip rings to the field coil mounted on the rotor, and under normal con-
ditions will provide long period of attention-free service.

• The stator windings are assembled on the inside of a laminated core that forms part of the generator frame.

1. Generator with regulator assembly 3. Ignition switch 5. Load

2. Charge indicator light 4. Battery

1. Pulley 3. “B” terminal

2. Ground 4. “L” terminal

3

4

2

1
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Diagnosis
Battery Inspection
Visual inspection
Check for obvious damage, such as cracked or broken case or
cover, that could permit loss of electrolyte. If obvious damage is
noted, replace battery. Determine cause of damage and correct
as needed.

Generator Symptom Diagnosis

Trouble in charging system will show up as one or more of the fol-
lowing conditions:

1) Faulty indicator lamp operation.
2) An undercharged battery as evidenced by slow cranking or

indicator dark.
3) An overcharged battery as evidenced by excessive spewing

of electrolyte from vents.
Noise from generator may be caused by loose drive pulley, loose
mounting bolts, worn or dirty bearings, defective diode, or defec-
tive stator.

Charging indicator lamp operation

CAUTION:
• Do not connect any load between L and E.
• When connecting charger or booster battery to vehicle

battery, refer to “Jump Starting in Case of Emergency”
in this section.

B: Generator output (Battery terminal)

E: Ground

L: Lamp terminal

L

B

E

Condition Possible Cause Correction
Charge light does not 
light with ignition ON 
and engine off

Fuse blown Check fuse.
Indicator lamp (LED) faulty for RM413D Replace combination meter.
Light burned out for RB413D Replace light.
Wiring connection loose Tighten loose connection.
IC regulator or field coil faulty Replace generator.

Charge light does not go 
out with engine running 
(battery requires fre-
quent recharging)

Drive belt loose or worn Adjust or replace drive belt.
IC regulator or generator faulty Check charging system.
Wiring faulty Repair wiring.

Noise from radio Condenser faulty Replace generator.
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Undercharged battery
This condition, as evidenced by slow cranking or low specific
gravity can be caused by one or more of the following conditions
even though indicator lamp may be operating normal.
Following procedure also applies to cars with voltmeter and
ammeter.

• Make sure that undercharged condition has not been caused
by accessories left on for extended period of time.

• Check drive belt for proper tension.
• If battery defect is suspected, refer to “Battery Description” in

this section.
• Inspect wiring for defects. Check all connections for tight-

ness and cleanliness, battery cable connections at battery,
starting motor and ignition ground cable.



CHARGING SYSTEM (Z13DT ENGINE) 6H3-7
On-Vehicle Service
Jump Starting in Case of Emergency
With auxiliary (booster) battery

Both booster and discharged battery should be treated carefully when using jumper cables. Follow procedure
outlined below, being careful not to cause sparks.

1) Set parking brake and place NEUTRAL on manual transmission. Turn off ignition, turn off lights and all other
electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled water.
3) Attach end of one jumper cable to positive terminal of booster battery and the other end of the same cable to

positive terminal of discharged battery. (Use 12-volt battery only to jump start engine).
4) Attach one end of the remaining negative cable to negative terminal of booster battery, and the other end to

a solid engine ground (such as exhaust manifold) at least 45 cm (18 in.) away from battery of vehicle being
started.

5) Start engine of vehicle with booster battery and turn off electrical accessories. Then Start engine of the vehi-
cle with discharged battery.

6) Disconnect jumper cables in the exact reverse order.

With charging equipment

CAUTION:
If vehicle is manual transmission model and has a catalytic converter, do not push or tow it to start.
Damage to its emission system and/or to other parts may result.

WARNING:
• Departure from these conditions or procedure described below could result in:

– Serious personal injury (particularly to eyes) or property damage from such causes as battery 
explosion, battery acid, or electrical burns.

– Damage to electronic components of either vehicle.
• Remove rings, watches, and other jewelry. Wear approved eye protection.
• Be careful so that metal tools or jumper cables do not contact positive battery terminal (or metal in

contact with it) and any other metal on vehicle, because a short circuit could occur.

WARNING:
Do not connect negative cable directly to negative terminal of dead battery.

CAUTION:
When jump starting engine with charging equipment, be sure equipment used is 12-volt and negative
ground. Do not use 24-volt charging equipment. Using such equipment can cause serious damage to
electrical system or electronic parts.



6H3-8 CHARGING SYSTEM (Z13DT ENGINE)
Battery Dismounting and Remounting
Dismounting

1) Disconnect negative cable (1).
2) Disconnect positive cable (2).
3) Remove retainer (3).
4) Remove battery (4).

Handling
When handling battery, following safety precautions should be
followed:

• Hydrogen gas is produced by battery. A flame or spark near
battery may cause the gas to ignite.

• Battery fluid is highly acidic. Avoid spilling on clothing or
other fabric. Any spilled electrolyte should be flushed with
large quantity of water and cleaned immediately.

Remounting
1) Reverse removal procedure.

2) Torque battery cables to specification.

Tightening torque
Body ground bolt (a): 8.0 N·m (0.8 kg-m, 6.0 lb-ft)

Generator belt Inspection
For removal, installation and inspection referring to “Water Pump
/ Generator Drive Belt Removal and Installation” and “Water
Pump / Generator Drive Belt Tension Inspection” in Section 6B3.

5. Body ground bolt

6. Retainer bolt

3

6

4

5

1

2

NOTE:
Check to be sure that ground cable has enough clear-
ance to hood panel by terminal.

(a)



CHARGING SYSTEM (Z13DT ENGINE) 6H3-9
Generator Dismounting and Remounting
1) Disconnect negative cable at battery.
2) Dismount in order as shown in the figure.
3) Reverse dismounting procedure for remounting.

1. Splash cover 3. “B” terminal nut 5. “B” and “L” terminals wire 7. Generator

2. Generator belt 4. “L” terminal nut 6. Generator bolt Tightening torque

25 N·m (2.5 kg-m)6

1

2

7

4

3

5
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Specification
Battery

Generator

Tightening Torque Specification

Battery type CCA 370A
Nominal output 12 V
Rated capacity 60 Ah/20 h

46 Ah/5 h

Generator Type 90 A type
Rated voltage 12 V
Nominal output 90 A
Polarity Negative ground
Rotation Clockwise viewed from pulley side

Fastening part
Tightening torque

N•m kg-m lb-ft
Body ground bolt 8 0.8 6.0
Generator bolt 25 2.5 18.0
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6K3-2 EXHAUST SYSTEM (Z13DT ENGINE)
General Description
The exhaust system consists of an exhaust manifold, three-way catalytic converter (TWC), a turbo charger,
exhaust pipe, a muffler and seal, gasket and etc.
The three-way catalytic converter is an emission control device added to the exhaust system to lower the levels
of Hydrocarbon (HC), Carbon Monoxide (CO), and Oxides of Nitrogen (NOx) pollutants in the exhaust gas.

Maintenance

At every interval of periodic maintenance service, and when vehi-
cle is raised for other service, check exhaust system as follows:

• Check rubber mountings (1) for damage, deterioration, and
out of position.

• Check exhaust system for leakage, loose connection, dent
and damage.

• If bolts or nuts are loosened, tighten them to specified torque
referring to “Exhaust System Components” in this section.

• Check nearby body areas damaged, missing, or misposi-
tioned part, open seam, hole connection or any other defect
which could permit exhaust fumes to seep into vehicle.

• Make sure that exhaust system components have enough
clearance from underbody to avoid overheating and possible
damage to passenger compartment carpet.

• Any defect should be fixed at once.

WARNING:
To avoid the danger of being burned, do not touch the
exhaust system when the system is hot. Any service on
the exhaust system should be performed when the sys-
tem is cool.



EXHAUST SYSTEM (Z13DT ENGINE) 6K3-3
On-Vehicle Service
Exhaust System Components

For RM413D

For RB413D

WARNING:
To avoid the danger of being burned, do not touch the exhaust system when the system is hot. Any
service on the exhaust system should be performed when the system is cool.

1. Exhaust pipe 4. Mounting 7. To catalytic converter
: For detail of service, refer to “Turbo-
charger Removal and Installation” in Sec-
tion 6A3.

2. Muffler 5. Exhaust pipe bolt Tightening torque

3. Clamp bolt 6. Seal ring Do not reuse.



6K3-4 EXHAUST SYSTEM (Z13DT ENGINE)
1. Exhaust pipe 4. Mounting 7. To catalytic converter
: For detail of service, refer to “Turbo-
charger Removal and Installation” in Sec-
tion 6A3.

2. Muffler 5. Exhaust pipe bolt Tightening torque

3. Clamp bolt 6. Seal ring Do not reuse.



EXHAUST SYSTEM (Z13DT ENGINE) 6K3-5
Exhaust Manifold Removal and Installation
Removal and installation
Refer to “Exhaust Manifold Removal and Installation” in Section 6A3.

Exhaust Manifold Inspection
Check gasket and seal for deterioration or damage.
Replace them as necessary.

Catalytic Converter Removal and Installation
Removal and installation
Refer to “Turbocharger Removal and Installation” in Section 6A3.

Exhaust Pipe Removal and Installation
Removal and installation
For replacement of exhaust pipe, be sure to hoist vehicle and observe “Warning” under “Maintenance” in this
section and the following.

• Tighten bolts and nuts to specified torque when reassembling referring to “Exhaust System Components” in
this section.

• After installation, start engine and check each joint of exhaust system for leakage.

Tightening Torque Specification

CAUTION:
Exhaust manifold have three way catalytic converter in it, it should not be exposed to any impulse.
Be careful not to drop it or hit it against something.

Fastening part
Tightening torque

N•m kg-m lb-ft
Exhaust No.1 pipe bolts 43 4.3 31.0
Clamp bolt 55 5.5 40.0
Catalytic converter bolt 25 2.5 18.0
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



7A3-2 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
General Description
Manual Transaxle Construction and Servicing
The transaxle provides five forward speeds and one reverse speed by means of three synchronizers and three
shafts-cluster gear (input shaft), main shaft and reverse gear shaft. All forward gears are in constant mesh, and
reverse uses a sliding idler gear arrangement.

The 1st and 2nd speed synchronizer is mounted on main shaft and engaged with main shaft 1st gear or 2nd
gear, also the 3rd and 4th speed synchronizer is done on main shaft and engaged with main shaft third gear or
4th gear.

The 5th speed synchronizer on main shaft is engaged with cluster 5th gear mounted on the cluster gear (input
shaft).

The double cone synchronizing mechanism are provided to 1st and 2nd gear synchromesh device for high per-
formance of shifting to 1st and 2nd gear.

The main shaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transaxle case which
is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reassem-
bling.

New synchronizer rings are prohibited from being lapped with respective gear cones by using lapping com-
pound before they are assembled.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-3
Transaxle

1. 5th gear hub assembly 7. Extension case cover 13. 2nd gear

2. Cluster 5th speed gear 8. 5th gear 14. 3rd gear

3. Reverse gear shaft 9. Extension bearing plate case 15. 3rd & 4th gear hub assembly

4. Reverse gear 10. 1st gear 16. 4th gear

5. Transaxle cluster gear 11. Transaxle main shaft 17. Final gear

6. Transaxle case 12. 1st & 2nd gear hub assembly 18. Differential case



7A3-4 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Diagnosis
Manual Transaxle Symptom Diagnosis

Condition Possible Cause Correction
Gears slipping out of 
mesh

Gear shift/select control cables faulty Replace.
Worn gear selector rod Replace.
Worn gear selector fork or synchronizer sleeve Replace.
Worn bearings on transaxle cluster gear or transaxle 
main shaft

Replace.

Worn chamfered tooth on sleeve and gear Replace sleeve and gear.
Hard shifting Gear shift/select control cables faulty Replace.

Inadequate or insufficient lubricant Replenish.
Maladjusted clutch cable Adjust clutch cable.
Distorted or broken clutch disc Replace.
Damaged clutch pressure plate Replace clutch cover.
Worn synchronizer ring Replace.
Worn chamfered tooth on sleeve or gear Replace sleeve or gear.
Worn gear shift/select control cables joint Replace.
Distorted shift shaft Replace.

Noise Inadequate or insufficient lubricant Replenish.
Damaged or worn bearing(s) Replace.
Damaged or worn gear(s) Replace.
Damaged or worn synchronizer parts Replace.
Backlash between bevel pinion and gear faulty Replace.
Improper tooth contact in the mesh between bevel 
pinion and gear

Replace.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-5
On-Vehicle Service

Manual Transaxle Oil Change
1) Before changing or inspecting oil, be sure to stop engine and

lift vehicle horizontally.
2) With vehicle lifted up, check oil level and leakage. If leakage

exists, correct it.

3) Remove oil level plug (2) and then drain old oil by removing
differential cover (1).

4) Install differential cover (1) with new gasket.

Tightening torque
Differential cover bolt (a): 18 N·m (1.8 kg-m, 13.0 lb-ft)

5) Remove breather plug (3).
6) Fill new specified oil from breather plug hole (4) by specified

amount (up to level hole).
7) Tighten oil level plug (2) and breather plug as specified in the

following.

Tightening torque
Transaxle oil level plug 
(b): 4 N·m (0.4 kg-m, 3.0 lb-ft) and 45° to 180° by the speci-
fied procedure

Breather plug 
(c): 4 N·m (0.4 kg-m, 3.0 lb-ft) and 180° by the specified 
procedure

Transaxle oil API GL-4 (For SAE classification refer to vis-
cosity chart [A])

Transaxle oil capacity
1.6 liters (3.4/2.8 US/Imp·pt)

CAUTION:
Do not reuse circlip, spring pin, E-ring, oil seal, gasket,
self locking nut and specified parts. Reuse of it can result
in trouble.

NOTE:
• It is recommended to use API GL-4 75W-85 gear oil.
• Whenever vehicle is hoisted for any service work other

than oil change check for oil leakage.

5. Selector lever cover



7A3-6 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Differential Side Oil Seal Replacement
1) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
2) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A.

3) Remove oil seals (1) using special tool.

Special tool
(A): 09913-58610

4) Install new oil seals (1) using special tool and hammer.

Special tool
(A): 09926-28610

5) Apply grease to oil seal lip and at the same time check drive
shaft where oil seal contacts and make sure of its smooth-
ness.

“A”: Grease 99000-25010

6) Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

7) Fill transaxle oil as specified referring to “Manual Transaxle
Oil Change” in this section, and make sure that oil has been
sealed with oil seal.

2. Extension case cover

1

(A)

(A)

2

NOTE:
When installing oil seal, face its spring side inward.

(A)

(1), “A”



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-7
Gear Shift Control Lever and Cable Components

1. Gear shift control lever assembly 4. Cable bracket 7. Gear shift control lever bolt

2. Shift & select cable assembly 5. Cable bracket bolt  Tightening torque

3. Shift control cable seal 6. Cable grommet bolt

1

23

4

7        5 N·m (0.5 kg-m)

6        9 N·m (0.9 kg-m)

5        12 N·m (1.2 kg-m)



7A3-8 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Gear Shift Control Lever and Cable Removal 
and Installation
Removal

1) Remove console box.

2) Disconnect shift and select cables (1) from gear shift control
lever assembly (2).

a) While pushing claw (4), disconnect cable assembly from
bracket (5).

b) Push up claw (6) of adjuster and pull off cables (1).
3) Remove gear shift control lever bolts (3) and remove gear

shift lever assembly (2) from vehicle body.
4) Disconnect shift and select cables (1) from transaxle.
5) After removing cable grommet bolt, take off shift and select

cable together with grommet from vehicle body.

Installation
1) Install shift and select cable assembly to vehicle body and

then tighten cable grommet bolt to specified torque.

Tightening torque
Cable grommet bolt: 9 N·m (0.9 kg-m, 6.5 lb-ft)

2) Install shift and select cable to transaxle.
3) Install gear shift control lever assembly to vehicle body and

then tighten gear shift control lever bolt to specified torque.

Tightening torque
Gear shift control lever bolt: 5 N·m (0.5 kg-m, 3.5 lb-ft)

4) Attach shift and select cable assembly to bracket.
5) Install shift cable and select cable to each adjuster.

6) Install console box.
7) Confirm that it moves smoothly when shifting into each posi-

tion.

NOTE:
Install the shift cable first.

1

2

3, (a)

1

1

6

4

5



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-9
Reverse Lamp Switch Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Disconnect reverse lamp switch coupler (1).
3) Remove reverse lamp switch (2).

Installation

1) Install reverse lamp switch with new seal (1).

Tightening torque
Reverse lamp switch: 20 N·m (2.0 kg-m, 15.0 lb-ft)

2) Connect reverse lamp switch coupler.
3) Connect negative cable at battery.
4) Confirm function of back up lamp switch in reverse position

by using ohmmeter.

Reverse Lamp Switch Inspection

Check reverse lamp switch for function using ohmmeter.

Switch ON (A): Continuity
Switch OFF (B): No continuity

1

2

1

(B)
(A)



7A3-10 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Transaxle Unit Dismounting and Remounting

12        60 N·m (6.0 kg-m) 13        55 N·m (5.5 kg-m)

12        60 N·m (6.0 kg-m)

10        40 N·m 
                (4.0 kg-m)

7

2

5

1

6

[A]

11        30 N·m (3.0 kg-m)

8        55 N·m (5.5 kg-m)

9        55 N·m (5.5 kg-m)

3

4

[A]: Forward 5. Transaxle to engine bracket 10. Transaxle to engine bracket No.1 bolt

1. Engine 6. Spacer 11. Transaxle to engine bracket No.2 bolt

2. Transaxle 7. Engine left mounting 12. Transaxle to engine bolt

3. Engine rear mounting bracket 8. Engine rear mounting bolt 13. Engine left mounting bolt

4. Engine rear mounting 9. Engine rear mounting bracket bolt Tightening torque



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-11
Dismounting
1) Disconnect negative cable at battery.
2) Remove battery tray with coolant reservoir.
3) Remove air cleaner and resonator.
4) Remove water pipe bracket and water hoses.
5) Disconnect clutch cable from clutch release shaft and

bracket.
6) Disconnect shift and select cables from transaxle and then

remove its bracket on transaxle.
7) Undo reverse lamp connector.
8) Support engine using engine hanger.

9) Remove transaxle to engine bolts (1). (upper side)
10) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
11) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A.
12) Remove exhaust pipe.
13) Remove lower member. (For RM413D)
14) Remove ground cable from transaxle.
15) Remove transaxle to engine bracket.
16) Support transaxle with transmission jack.

17) Remove engine left mounting with bracket (1).

18) Remove engine rear mounting with bracket (2).

19) Remove transaxle to engine bolts. (lower side)
20) Pull transaxle out so as to disconnect cluster gear from

clutch disc and then lower it.

1

1

2



7A3-12 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Remounting
Reverse dismounting procedure for remounting noting the follow-
ing.

• Refer to figure at the title of “Transaxle Unit Dismounting and
Remounting” for fastener specified torque.

• Set each clamp for wiring securely.
• After connecting clutch cable, be sure to adjust clutch cable

nut position referring to “Clutch Cable Adjustment” in Section
7C3.

• Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A.

• Fill transaxle with oil as specified referring to “Manual Tran-
saxle Oil Change” in this section.

• Connect battery and check function of engine, clutch and
transaxle.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-13
Transaxle Unit Components

35

18

6

33

1

7

32

2

30

17

17

26

5

4

9
10

11

13

3

12

8

29        15 N·m (1.5 kg-m)

20        20 N·m (2.0 kg-m)

14

21

14

34

15        22 N·m (2.2 kg-m)

23-1        29 N·m (2.9 kg-m)

23        12 N·m (1.2 kg-m)

22        22 N·m (2.2 kg-m)

27        9 N·m 
                (0.9 kg-m)

31

19

16 A

16 A

28        18 N·m (1.8 kg-m)

24

25

O
IL

O
IL

O
IL

O
IL

36



7A3-14 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Selector Lever Assembly Removal and Instal-
lation
Removal

Remove selector lever bolt (1) and then selector lever assembly
(2).

Installation
Reverse removal procedure for installation noting the following.

• Do not reuse select lever cover gasket.
• Apply sealant to selector lever cover bolt.

Tighten cover bolt to specified torque.

“A”: Thread lock cement 99000-32110

Tightening torque
Selector lever cover bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

5th Gears Removal and Installation
Removal

1) Remove extension case cover bolts and take off extension
case cover.

1. Transaxle case 15. 5th gear selector fork bolt 28. Differential cover bolt

2. Transmission end plate 16. Oil seal
: Apply grease 99000-25010 to oil seal lip.

29. Selector lever cover bolt

3. Extension case cover 17. Outer race 30. Cluster 5th speed gear

4. Differential cover 18. Oil level plug
: Tighten to 4 N·m (0.4 kg-m) and 45° to 180° 
by the specified procedure.

31. Pinion needle bearing

5. Differential assembly 19. Reverse lamp switch seal 32. Main shaft roller bearing

6. Selector lever cover 20. Reverse lamp switch 33. Cover gasket

7. 5th gear inner bearing ring 21. Transaxle case gasket 34. Differential cover gasket

8. 5th gear needle bearing 22. Bearing plate case bolt 35. Breather plug
: Tighten to 4 N·m (0.4 kg-m) and 180° by the 
specified procedure.

9. 5th speed gear 23. Extension case cover bolt 36. Cover gasket

10. 5th gear synchronizer cone 23-1. Extension case cover bolt (torx) Tightening torque

11. 5th gear hub assembly 24. Differential bearing retaining ring
: Tighten to 70 N·m (7.0 kg-m), 30° and 15° by 
the specified procedure.

Do not reuse.

12. 5th gear selector fork 25. Differential bearing retaining ring seal Apply transaxle oil.

13. 5th gear selector slider 26. Retaining ring lock plate

14. Snap ring 27. Lock plate bolt

CAUTION:
Care should be taken not to distort extension case cover
when it is removed from left case.



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-15
2) Remove 5th gear selector fork bolts (1) and then 5th gear
selector fork (2).

3) Remove snap rings (3) using special tool.

Special tool
(A): 09900-06107

4) Remove 5th gear hub assembly (1) from main shaft using
gear puller.

5) Remove 5th gear needle bearing from main shaft.

6) Remove cluster 5th gear (1) from cluster gear using gear
puller.

Installation

1) Install cluster 5th gear (1) to cluster gear using special tool.

Special tool
(A): 09913-84510

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case (4) with hot air dryer to approx. 80 °C (176 °F).

1 3

2

4

(A)

1

1

NOTE:
Coat all parts with transaxle oil before assembly.

(A)

1



7A3-16 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
2) Assemble 5th gear hub assembly (hub (3), sleeve (1) and
keys (4)) as shown in figure.

3) Install needle bearing, 5th gear and synchronizer ring onto
main shaft.
Drive 5th gear assembly onto main shaft facing chamfer of
sleeve to extension case cover side, using special tool and
hammer.

Special tool
(A): 09913-70123

4) Install snap rings (2) and confirm that snap ring is installed in
groove securely.

Special tool
(A): 09900-06107

5) Install 5th gear selector fork and then tighten new bolts (1) to
specified torque.

Tightening torque
5th gear selector fork bolt (a): 22 N·m (2.2 kg-m, 16.0 lb-ft)

6) Install extension case cover (1) with new gasket and then
tighten bolts to specified torque.

Tightening torque
Extension case cover bolt
(a): 29 N·m (2.9 kg-m, 21.0 lb-ft)
(b): 12 N·m (1.2 kg-m, 8.5 lb-ft)

2. chamfer

5. Synchronizer ring

6. 5th gear6

5

1

2
4

3

(A)

1

CAUTION:
Do not reuse 5th gear selector fork bolts (1). Be sure to
use new adhesive pre-coated bolts. Otherwise, bolts may
loosen.

1, (a) 2

(A)

1

(a)

(a)

(b)

(b)



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-17
Gear Selector, Cluster Gear and Main Shaft Removal and Installation

Removal

1. Extension bearing plate case 10. 3rd & 4th gear selector fork 19. Reverse gear shaft ball

2. Gear shift rod locking bush 11. Selector fork pin 20. Reverse gear shaft

3. Gear shift rod connector screw 12. 3rd & 4th gear selector rod 21. Reverse gear thrust washer

4. Gear shift rod connector 13. 1st & 2nd gear selector fork 22. Cluster gear

5. Gear shift rod detent pin No.1 14. 1st & 2nd gear selector rod 23. Main shaft assembly

6. Gear shift rod detent pin No.2 15. Ball bearing 24. Magnet

7. 5th gear pawl bolt 16. Extension case snap ring Tightening torque

8. 5th gear shift rod fork 17. Reverse gear selector rod Do not reuse.

9. 5th gear pawl 18. Reverse gear
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7A3-18 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
1) Remove bearing plate case bolt (1) and then detach trans-
mission end plate (2) from transaxle case.

2) Remove 5th gear pawl (1) from extension bearing plate case
(2).

3) Remove gear shift rod locking bushes (1) from extension
bearing plate case (2) using special tools.

Special tool
(A): 09922-48620
(B): 09922-48610

4) Remove gear shift rod connector bolt (1).
5) Engage 2nd, 3rd and 5th gear and then remove gear shift

rod connector (2).

1

1

2

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case with hot air dryer to approx. 80 °C (176 °F).

3. 5th gear pawl bolt

1

2

3, (a)

1

2

(B)
(A)

NOTE:
If fastening bolts are stiff, heat extension bearing plate
case with hot air dryer to approx. 80 °C (176 °F).

2

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-19
6) Remove 3rd & 4th selector fork pin (1) using special tool and
then pull out 3rd & 4th gear selector rod (3), selector fork (4)
and 5th gear shift rod fork (5).

Special tool
(A): 09922-89810

7) Remove 5th gear shift fork.

8) Remove 1st & 2nd selector fork pin (1), 1st & 2nd gear
selector rod (3) and selector fork (4) in the same manner as
step 6).

Special tool
(A): 09922-89810

9) Remove reverse selector fork pin (1), reverse gear selector
rod (3) and reverse gear selector fork (4) in the same man-
ner as step 6).

Special tool
(A): 09922-89810

10) Remove gear shift rod detent pin No.2 (5).

11) Drive out cluster gear (1) and main shaft (2) from extension
bearing plate case (4) using special tool and then take off 5th
gear inner bearing ring (3).

Special tool
(A): 09922-68610

CAUTION:
When removing selector fork pin, apply a piece of wood
(2) or the like to gear selector rod so as to protect it
against damage.

(A)

1

4

3

5

2

2. A piece of wood

(A)

1

4
3

2

2. A piece of wood

(A)

1

4

2

3

5

(A)

2
1

4

3



7A3-20 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
12) Remove circlips (1) using special tool.

Special tool
(A): 09900-06105

13) Clamp reverse gear shaft (2) with soft jawed vise and
remove reverse gear shaft and ball by tapping plate case
with plastic hammer.

14) Remove cluster gear ball bearing (1) and main shaft ball
bearing (2) from extension bearing plate case using special
tool.

Special tool
(A): 09913-75810

Installation

1) Install cluster gear ball bearing (1) and main shaft ball bear-
ing (2) to extension bearing plate case using special tools.

Special tool
(A): 09924-07720
(B): 09913-75810

2) Install new circlips (1) using special tool.

Special tool
(A): 09900-06105

NOTE:
Do not tap mating face of extension bearing plate case.

(A)

1

2

1

(A)

1

2

(A)

(B)

2

1

(A)

1

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-21
3) Install main shaft (1) and cluster gear (2) using special tools
and hydraulic press.

Special tool
(A): 09922-58620
(B): 09922-58610

4) Install reverse gear shaft (1) and ball (2) on a matched posi-
tion (3) according to figure by using hydraulic press.

5) Install 1st & 2nd gear selector rod (1) and selector fork (2) to
extension bearing plate case and then drive in new selector
fork pin (3).

6) Install gear shift rod detent pin No.2 (4).
7) Install reverse gear selector rod (1) and selector fork (2) in

the same manner as step 5).
8) Install 5th gear shift rod fork (5).

(A)

(B)

2

1

1

2

3

CAUTION:
When installing selector fork pin, apply a piece of wood
or the like to gear selector rod so as to protect it against
damage.

1

2

3

3. Selector fork pin

1

2

3

4

5



7A3-22 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
9) Install 3rd & 4th gear selector rod (1) and selector fork (2) in
the same manner as step 5).

10) Install gear shift rod locking bushes using plastic hammer.

11) Engage 2nd, 3rd and 5th gear and install gear shift rod con-
nector (1) with specified torque.

Tightening torque
Gear shift rod connector bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

12) Install 5th gear pawl (1) to extension bearing plate case (2)
and tighten bolts to specified torque.

Tightening torque
5th gear pawl bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

13) Install 5th gear inner bearing ring to main shaft (1) using spe-
cial tool.

Special tool
(A): 09913-84510

3. Selector fork pin

1

2

3

2. Gear shift rod connector bolt

CAUTION:
Do not reuse gear shift rod connector bolt (2). Be sure to
use new adhesive pre-coated bolts. Otherwise, bolts may
loosen.

2, (a)

1

CAUTION:
Do not reuse 5th gear pawl bolt (3). Be sure to use new
adhesive pre-coat bolts. Otherwise, bolts may loosen.

1

2

3, (a)

(A)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-23
14) Install transmission end plate (2), and tighten bearing plate
case bolt (1) with specified torque.

Tightening torque
Bearing plate case bolt (a): 22 N·m (2.2 kg-m, 16.0 lb-ft)

1, “a”

1, “a”

2



7A3-24 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Cluster Gear & Main Shaft Components

1. Transaxle cluster gear 9. 4th gear wear plate 17. 1st gear synchronizer outer ring

2. Transaxle main shaft 10. 2nd gear thrust washer 18. 1st gear synchronizer intermediate ring

3. Needle bearing 11. 2nd gear 19. 1st gear synchronizer inner ring

4. 4th gear 12. 2nd gear synchronizer inner ring 20. 1st gear

5. 3rd & 4th synchronizer ring 13. 2nd gear synchronizer intermediate ring 21. 1st gear wear plate

6. 3rd & 4th gear hub assembly 14. 2nd gear synchronizer outer ring Apply transaxle oil

7. Snap ring 15. 1st & 2nd gear hub assembly Do not reuse.

8. 3rd gear 16. 2nd gear snap ring
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MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-25
Main Shaft Disassembly and Assembly
Disassembly

1) Remove 1st gear wear plate (2) and then take out 1st speed
gear (1), 1st gear needle bearing and 1st gear synchronizer
ring assembly.

2) Using special tool, remove 2nd gear snap ring (1).

Special tool
(A): 09900-06107

3) Apply puller to 2nd gear and drive out 1st & 2nd gear hub
assembly (1) with 2nd gear (2) using hydraulic press.

4) Remove 2nd gear needle bearing.

5) Remove 2nd gear thrust washer (1) and 4th gear wear plate
(2).

6) Take out 3rd gear (3), 3rd gear needle bearing and 3rd & 4th
synchronizer ring.

12

1

(A)

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 2nd gear tooth.

1

2

2

3

1



7A3-26 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
7) Remove snap ring (1) using special tool.

Special tool
(A): 09900-06107

8) Apply puller to 4th gear (2) and drive out 3rd & 4th gear hub
assembly (1) with 4th gear using hydraulic press.

9) Remove 4th gear needle bearing.

Assembly
1) Clean all components thoroughly, inspect them for any

abnormality and replace with new ones as necessary.

2) To ensure lubrication, air blow oil holes (1) and make sure
that they are free from any obstruction.

3) Install two pieces of needle bearings (1) for 4th gear onto
main shaft.

1

(A)

CAUTION:
Make sure to use flat side of puller to avoid causing dam-
age to 4th gear tooth.

NOTE:
Align each slot (2) of needle bearings.

2 1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-27
4) Assemble 3rd & 4th gear hub assembly (hub (5), sleeve (1)
and keys (4)) as shown in figure.

5) Install 4th gear (2) and synchronizer ring onto main shaft.
Press-fit 3rd & 4th gear hub assembly (1) onto main shaft
facing groove of chamfer of sleeve to 3rd gear side, using
special tool and hydraulic press.

Special tool
(A): 09924-07710

6) Install new snap ring (1) using special tool.

Special tool
(A): 09900-06107

7) Install 3rd gear needle bearing in the same manner as step
5).

8) Drive in 3rd gear.

9) Install 2nd gear thrust washer (1) and 4th gear wear plate
(2).

2. Groove of chamfer

3. Synchronizer ring

3

5 4

1

3

2

NOTE:
Check free rotation of 4th gear (2) after press-fitting 3rd &
4th gear hub assembly (1).

(A)

12

(A)

1

2

1



7A3-28 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
10) Assemble 2nd gear (1), 2nd gear synchronizer ring assem-
bly (2), 2nd gear needle bearing (3) and 1st & 2nd gear hub
assembly (hub (4), sleeve (5) and keys (6)).

11) Press-fit the assembled parts in step 12) onto main shaft
using special tool and hydraulic press.

Special tool
(A): 09924-07710

12) Install new 2nd gear snap ring (1) using special tool.

Special tool
(A): 09900-06107

13) Install 1st gear synchronizer ring assembly onto main shaft.
14) Install 1st gear needle bearing onto main shaft.

15) Drive in 1st gear (1) and then install 1st gear wear plate (2).

Cluster Gear & Main Shaft Inspection
• Check free rotation of all speed gears.
• Inspect cluster gear & main shaft assembly for wear, distor-

tion or damage.
If any defect is found, replace defective part with new one.

NOTE:
Facing gear side of sleeve (7) to 2nd gear side.

3

1 2

7

5

4 6

NOTE:
Check free rotation of 2nd gear (2) after press-fitting 1st
& 2nd gear hub assembly (1).

(A)

2

1

(A)

1

1
2



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-29
Transaxle Case Disassembly and Assembly
Disassembly

1) Remove pinion needle bearing (1) from transaxle case (3)
using special tools.

Special tool
(A): 09925-08610
(B): 09926-58610

2) Remove main shaft roller bearing (2) from transaxle case (3)
using special tools.

Special tool
(A): 09925-08610

3) Remove differential cover (1) with gasket.
4) Remove left and right side differential side oil seals referring

to “Differential Side Oil Seal Replacement” in this section.

5) Remove lock plate bolt (1) and then retaining ring lock plate
(2).

6) Loosen differential bearing retaining ring (1) using special
tool.

Special tool
(A): 09925-18610

7) Remove differential assembly from lower side of transaxle
case.

8) Remove differential bearing retaining ring, from transaxle
case and remove O-ring from bearing retaining ring.

1

NOTE:
Mark position (3) of differential bearing retaining ring (4)
to transaxle case (5).

1 2

3

4

5

(A)

1



7A3-30 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
9) Remove differential side bearing outer race from differential
bearing retaining ring (1) using special tools.

Special tool
(A): 09925-68620
(B): 09925-68610
(C): 09919-08610

10) Remove right side outer race (1) from transaxle case (2)
using special tool.

Special tool
(A): 09925-68620

Assembly

1) Install right side outer race (1) to transaxle case using spe-
cial tool and hammer.

Special tool
(A): 09913-85210

2) Apply transaxle oil to new O-ring and then install O-ring to
groove of differential bearing retaining ring.

3) Install left side differential side bearing outer race (1) to bear-
ing ring using special tools.

Special tool
(A): 09925-68620
(B): 09925-68610

(A)

1

2

NOTE:
Before installation, wash each part and apply specified
transaxle oil to sliding faces of bearing.

(A)

1

(A)

(B)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-31
4) Install differential assembly and then install differential bear-
ing retaining ring with specified procedure according to “Dif-
ferential Adjustment” in this section.

5) Install retaining ring lock plate (1) and then tighten lock plate
bolt (2) with specified torque.

Tightening torque
Lock plate bolt (a): 9 N·m (0.9 kg-m, 6.5 lb-ft)

6) Install differential cover (1) and new gasket to transaxle
case.

Tightening torque
Differential cover bolt (a): 18 N·m (1.8 kg-m, 13.0 lb-ft)

7) Install left side oil seal referring to “Differential Side Oil Seal
Replacement” in this section.

8) Install differential side oil seal referring to “Differential Side
Oil Seal Replacement” in this section.

9) Install pinion needle bearing (1) to transaxle case using spe-
cial tools.

Special tool
(A): 09925-18620

10) Install main shaft roller bearing (2) to transaxle case using
special tools.

Special tool
(A): 09925-18620

1

2, (a)�

1

(a)



7A3-32 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Differential Components

1. Plastic cage 7. Final gear bolt
: Tighten to 70 N·m (7.0 kg-m), 30° and 15° by the specified procedure.
: Apply thread lock 99000-32110 to all around thread part of bolt.

2. Differential side pinion gear 8. Differential pinion shaft

3. Differential side gear 9. Differential pinion shaft washer

4. Differential side bearing Do not reuse.

5. Differential case Apply transaxle oil.

6. Final gear
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MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-33
Differential Disassembly and Assembly
Disassembly

1) Remove oil seal referring to “Differential Side Oil Seal
Replacement” in this section, if necessary.

2) Remove differential assembly referring to “Transaxle Case
Disassembly and Assembly” in this section.

3) Remove right side differential side bearing (1) using special
tools.

Special tool
(A): 09913-65135
(B): 09925-88210

4) Remove left side differential side bearing (1) using special
tool and puller.

Special tool
(A): 09925-88210

5) Hold differential gear assembly (1) with soft jawed vise.
Remove final gear bolts and then take out final gear.

6) Remove pinion shaft washer from pinion shaft (2).
Drive out pinion shaft and then disassemble components
parts.

Assembly

1) Assemble component parts.
2) Drive in pinion shaft (1) and then install new pinion shaft

washer to pinion shaft.

(A)

(B)

1

(A)

1

1

2

1



7A3-34 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
3) Hold final gear (1) with soft jawed vise, install differential
case (2) and then tighten new bolts with thread lock cement
applied to specified torque.

“A”: Thread lock cement 99000-32110

Tightening torque
Final gear bolt (a): 70 N·m (7.0 kg-m, 51.0 lb-ft), 30° and 15° 
by the specified procedure.

4) Press-fit differential side bearings (right and left) (1) using
special tools and hydraulic press.

Special tool
(A): 09913-70123
(B): 09924-07730

5) Install differential assembly and differential bearing retaining
ring referring to “Transaxle Case Disassembly and Assem-
bly” in this section.

6) Install oil seal referring to “Differential Side Oil Seal Replace-
ment” in this section.

CAUTION:
Main shaft and final gear must be replaced as a set when
either replacement becomes necessary.

1

2
“A”, (a)

CAUTION:
Do not mix differential side bearing outer races of left
and right sides.

(A)

(B)

1



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-35
Differential Adjustment

Adjust differential rotating torque to specified value below by tight-
ening or loosening differential bearing retaining ring (1), using
special tools.

Special tool
(A): 09922-78610
(B): 09922-78620

Maintain specified rotating torque at test speed of 1 revolution per
second.

Repair case Rotating torque (N·cm)
Reuse all removed 
parts.

(Set bearing ring to mark)

Reusing bearing, 
replacement of differ-
ential retaining ring, 
differential assembly or 
transaxle case.

60 – 100 
(6 – 10 kg-cm, 5.25 – 8.65 lb-in)

Bearing as new part. 150 – 210 
(15 – 21 kg-cm, 13.05 – 18.25 lb-in)



7A3-36 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
Tightening Torque Specification

Required Service Material

Fastening part
Tightening torque

N•m kg-m lb-ft
Differential cover bolt 18 1.8 13.0
Transaxle oil level plug 4 N·m (0.4 kg-m, 3.0 lb-ft) and 45° to 135° by 

the specified procedure.
Breather plug 4 N·m (0.4 kg-m, 3.0 lb-ft) and 180° by the 

specified procedure.
Gear shift control lever bolt 5 0.5 3.5
Reverse lamp switch 20 2.0 15.0
Selector lever cover bolt 15 1.5 11.0
5th gear selector fork bolt 22 2.2 16.0
Extension case cover bolt (torx) 29 2.9 21.0
Extension case cover bolt 12 1.2 8.5
Engine rear mounting bolt 55 5.5 40.0
Engine rear mounting bracket bolt 55 5.5 40.0
Transaxle to engine bracket No.1 bolt 40 4.0 30.0
Transaxle to engine bracket No.2 bolt 30 3.0 22.0
Transaxle case bolt 60 6.0 45.0
Engine left mounting bolt 55 5.5 40.0
Gear shift rod connector bolt 7 0.7 5.0
5th gear pawl bolt 7 0.7 5.0
Bearing plate case bolt 22 2.2 16.0
Lock plate bolt 9 0.9 6.5
Differential cover bolt 18 1.8 13.0
Final gear bolt 70 N·m (7.0 kg-m, 51.0 lb-ft), 30° and 15° by 

the specified procedure.
Cable grommet bolt 9 0.9 6.5
Control bracket bolt 12 1.2 8.5

Material
Recommended SUZUKI product or 

specification
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Oil seal lips

Thread lock cement THREAD LOCK 1322
(99000-32110)

• Select lever cover bolts
• Final gear bolts



MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-37
Special Tool

09900-06105 09900-06107 09913-65135 09913-70123
Snap ring pliers
(closing type)

Snap ring pliers
(Opening type)

Bearing puller Bearing installer

09913-75810 09913-84510 09913-85210-000 09922-89810
Bearing installer Bearing installer Bearing pulling holder Spring pin remover

09924-07710 09924-07720 09924-07730-000 09925-88210
Synchronizer hub installer Synchronizer hub installer Bearing installer Bearing puller attachment

09919-08610 
(KM-303)

09925-68630 
(KM-304)

09925-68620 
(KM-305)

09922-48620 
(KM-328-B)

Support base Bearing remover / 
installer

Bearing remover / 
installer

Locking bush remover



7A3-38 MANUAL TRANSAXLE (Z13DT ENGINE MODEL)
09926-28610 
(KM-446)

09925-18610 
(KM-447)

09925-68610 
(KM-451)

09925-18620 
(KM-454-B)

Oil seal installer Differential bearing retain-
ing ring remover / installer

Outer race remover / 
installer

Oil seal remover / installer
(See NOTE "A")

09925-08610 
(KM-556-A)

09922-78610 
(MKM-536-A)

09913-58610 
(KM-557-B)

09926-58610 
(MKM-599)

Bearing puller set
(See NOTE "B")

Friction coefficient meter Oil seal puller set
(See NOTE "C")

Bearing remover

09922-48610 
(KM-727)

09922-68610 
(KM-6335)

09922-58620 
(KM-6337)

09922-58610 
(KM-6338)

Locking bush remover Transaxle shaft thrust 
piece

Transaxle shaft installer Transaxle shaft installer

2
3

1

1�
�
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MANUAL TRANSAXLE (Z13DT ENGINE MODEL) 7A3-39
09922-78620 
(KM-6037)
Adapter

NOTE:
• “A”: Oil seal remover / installer 09925-18620 (KM-454) includes 1. KM-454-4, 2. KM-454-2 and 3. KM-

454-3.
• “B”: Bearing puller set 09925-08610 (KM-556-A) includes 1. KM-556-A and 2. KM-556-2.
• “C”: Oil seal puller set 09913-58610 (MKM-557-A) includes 1. MKM-557-1 and 2. MKM-557-2A.
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CLUTCH (Z13DT ENGINE MODEL) 7C3-1
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SECTION 7C3

CLUTCH 
(Z13DT ENGINE MODEL)
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WARNING:
For vehicles equipped with a Supplemental Restraint (Air Bag) System:
• Service on and around the air bag system components or wiring must be performed only by an

authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

• Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).



7C3-2 CLUTCH (Z13DT ENGINE MODEL)
General Description
The clutch is a diaphragm-spring clutch of a dry single disc type. The diaphragm spring is of a tapering-finger
type, which is a solid ring in the outer diameter part, with a series of tapered fingers pointing inward.

The disc, carrying torsional spring, is positioned on the transaxle cluster gear with an involute spline fit.

The clutch cover is secured to the flywheel, and carries the diaphragm spring in such a way that the peripheral
edge part of the spring pushes on the pressure plate against the flywheel (with the disc in between), when the
clutch release bearing is held back. This is the engaged condition of the clutch.
Depressing the clutch pedal causes the release bearing to advance and pushes on the tips of the tapered fin-
gers of the diaphragm spring. When this happens, the diaphragm spring pulls the pressure plate away from the
flywheel, thereby interrupting the flow of drive from flywheel through clutch disc to transaxle cluster gear.

Diagnosis
Diagnosis Table

Condition Possible Cause Correction
Slipping Maladjusted clutch cable Adjust clutch cable.

Worn or oily clutch disc facing Replace disc.
Warped disc, pressure plate or flywheel surface Replace disc, clutch cover or 

flywheel.
Weakened diaphragm spring Replace clutch cover.
Rusted clutch cable Replace cable.

Dragging clutch Maladjusted clutch cable Adjust clutch cable.
Weakened diaphragm spring, or worn spring tip Replace clutch cover.
Rusted cluster gear splines Lubricate.
Damaged or worn splines of cluster gear Replace cluster gear.
Excessively wobbly clutch disc Replace disc.
Clutch facings broken or dirty with oil Replace disc.

Clutch vibration Glazed (glass-like) clutch facings Repair or replace disc.
Clutch facings dirty with oil Replace disc.
Release bearing slides unsmoothly on cluster gear Lubricate or replace cluster 

gear.
Wobbly clutch disc, or poor facing contact Replace disc.
Weakened damper in flywheel Replace flywheel.
Clutch disc rivets loose Replace disc.
Distorted pressure plate or flywheel surface Replace clutch cover or fly-

wheel.
Weakened engine mounting or loosened engine 
mounting bolt or nut

Retighten or replace mount-
ing.

Noisy clutch Worn or broken release bearing Replace release bearing.
Excessive rattle of clutch disc hub Replace disc.
Cracked clutch disc Replace disc.
Pressure plate and diaphragm spring rattling Replace clutch cover.

Grabbing clutch Clutch disc facings soaked with oil Replace disc.
Clutch disc facings excessively worn Replace disc.
Rivet heads showing out of facing Replace disc.
Weakened damper in flywheel Replace flywheel.



CLUTCH (Z13DT ENGINE MODEL) 7C3-3
On-Vehicle Service
Clutch Cable Components

[A]: For RM413D 4. Clutch cable nut
: Apply grease 99000-25010 to clutch cable nut.

[B]: For RB413D 5. Clutch cable hook
: Apply grease 99000-25010 to cable hook.

1. Clutch cable 6. Clutch pedal

2. Joint washer 7. Clutch cable outer bolt

3. Clutch release shaft 8. Clutch pedal stop bolt
: Never loosen clutch pedal stop bolt.



7C3-4 CLUTCH (Z13DT ENGINE MODEL)
Clutch Cable Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Remove joint washer (3) from clutch cable.
3) Loosen clutch cable nut (1) and remove clutch cable from

clutch release shaft (2).
4) Detach clutch cable from clutch cable bracket.

5) Remove clutch cable as follows.

For RM413D [A]
a) Disconnect cable hook (1) from clutch pedal (4).
b) Remove clutch cable (3) from clutch pedal bracket (5) by

turning cable cap (2) about 90° as shown.

For RB413D [B]
a) Remove clutch cable outer bolt (1) at dash panel (2) in

engine room.
b) Disconnect cable hook from clutch pedal, then take off

cable.

2

3

1



CLUTCH (Z13DT ENGINE MODEL) 7C3-5
Installation

1) Apply grease to contact surfaces of clutch cable nut (2) and
cable hook (1) before installing cable.

“A”: Grease 99000-25010

2) Hook cable end with pedal using screwdriver or long nose
pliers from cabin inside.

3) Install clutch cable as follows.

For RM413D [A]
a) Install clutch cable (2) to clutch pedal bracket (3) by turning

cable cap (1) about 90° as shown.

For RB413D [B]
a) Fasten cable with 2 bolts (5) to dash panel (6).

Tightening torque
Clutch cable outer bolt 
(a): 8.5 N·m (0.85 kg-m, 6.0 lb-ft)

4) Install clutch cable to clutch cable bracket.
5) Join clutch cable to clutch cable nut, then install clutch cable

nut to release shaft.
6) Screw in clutch cable nut and adjust clutch cable referring to

“Clutch Cable Adjustment” in this section.

7) Connect negative cable at battery.
8) Check clutch for proper function with engine running.

[A]: For RM413D

[B]: For RB413D

NOTE:
Take care that cable grommet (4) has specific installing
direction as shown in the figure.



7C3-6 CLUTCH (Z13DT ENGINE MODEL)
Clutch Cable Inspection

Inspect clutch cable and replace it for any of the following condi-
tions.

• Excessive cable friction
• Frayed cable
• Bent or kinked cable
• Broken boots
• Worn end

Clutch Cable Adjustment
1) Remove joint washer from clutch cable.

2) Check clearance “a” under the condition a) and b), and
adjust it to specified clearance turning cable nut (2) if it is out
of the specification.

a) push release shaft (1) in the direction “A” until release shaft
play disappears.

b) Pull at clutch cable (3) in the direction “B”.

Clearance (for used cable)
“a”: 4 – 6 mm (0.16 – 0.24 in.)

3) Install joint washer (1) to the specified position.

Joint washer installation position
“d”: 0 – 2 mm (0 – 0.08 in.)

NOTE:
When replacing clutch cable with a new one, adjust clear-
ance to 2 – 4 mm (0.08 – 0.16 in.).

A

B3

21

“a”

“d”

1



CLUTCH (Z13DT ENGINE MODEL) 7C3-7
Clutch Pedal and Clutch Pedal Bracket Components
For RM413D

1

4

5

5

10

7

3         13 N·m (1.3 kg-m)

8         23 N·m (2.3 kg-m)

2         13 N·m (1.3 kg-m)

A

A

6

9
11

A

1. Clutch pedal bracket 7. Pedal spacer

2. Pedal bracket bolt
: Pedal bracket bolt must be tighten after pedal bracket nut.

8. Pedal shaft nut

3. Pedal bracket nut 9. Clutch pedal

4. Pedal shaft bolt 10. Pedal pad

5. Pedal bush
: Apply grease 99000-25010 to inside and outside surface of spacer.

11. Pedal cushion

6. Pedal spring
: Apply grease 99000-25010 to inside surface of spring.

Tightening torque



7C3-8 CLUTCH (Z13DT ENGINE MODEL)
For RB413D

2         13 N·m (1.3 kg-m)
1

3

7

7

9

11

10

11

4

6         3 N·m (0.3 kg-m)

5         6 N·m (0.6 kg-m)

8 A

A

A

12

1. Clutch pedal bracket 8. Pedal spring
: Apply grease 99000-25010 to inside surface of spring.

2. Pedal bracket nut 9. Clutch pedal

3. Pedal shaft 10. Pedal pad

4. Pedal shaft bracket 11. Pedal cushion

5. Pedal shaft bracket nut 12. Clutch pedal stop bolt
: Never loosen clutch pedal stop bolt.

6. Bracket screw Tightening torque

7. Pedal bush
: Apply grease 99000-25010 to inside and outside surface of spacer.



CLUTCH (Z13DT ENGINE MODEL) 7C3-9
Unit Repair Overhaul
Clutch Cover and Clutch Disc Components

3 A

2 A

8
9

11

A

1 5

6 4

7         5 N·m (0.5 kg-m)

10         15 N·m (1.5 kg-m)

12

1. Clutch release shaft No.1 bush 8. Release shaft bearing
: Apply grease 99000-25010 to joint of bearing and release shaft 
and also bearing inside.

2. Clutch release fork
: Apply grease 99000-25010 to release fork end. (3 g (0.1 oz))

9. Clutch cover

3. Clutch release shaft
: Apply grease 99000-25010 to the end of release shaft. (0.12 – 
0.36 g (0.004 – 0.010 oz))

10. Clutch cover bolt

4. Clutch release shaft No.2 bush 11. Clutch disc

5. Clutch release fork bolt
: Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 90° and 15° by the specified 
procedure.

12. Clutch release shaft collar

6. Cluster gear cover Tightening torque

7. Cluster gear cover bolt Do not reuse.



7C3-10 CLUTCH (Z13DT ENGINE MODEL)
Clutch Cover and Clutch Disc Removal and 
Installation
Removal

1) Dismount transaxle assembly referring to “Transaxle Unit
Dismounting and Remounting” in Section 7A3.

2) Hold flywheel with special tool and remove clutch cover bolts
(1), clutch cover (2) and clutch disc.

Special tool
(A): 09924-17810

Installation

1) Aligning clutch disc to flywheel center using special tool,
install clutch cover (1) and bolts. Then tighten bolts to speci-
fication.

Special tool
(A): 09924-17810
(B): 09923-36320

Tightening torque
Clutch cover bolt (a): 15 N·m (1.5 kg-m, 11.0 lb-ft)

2) Slightly apply grease to cluster gear (1), then join transaxle
assembly with engine referring to “Transaxle Unit Dismount-
ing and Remounting” in Section 7A3.

“A”: Grease 99000-25210

NOTE:
• While tightening clutch cover bolts, compress clutch

disc with special tool (B) by hand so that disc cen-
tered.

• Tighten cover bolts little by little evenly in diagonal
order.

NOTE:
When inserting transaxle cluster gear to clutch disc, turn
crankshaft little by little to match splines.

1, “A”



CLUTCH (Z13DT ENGINE MODEL) 7C3-11
Clutch Cover Inspection
Clutch cover

1) Check diaphragm spring (1) for abnormal wear or damage.
2) Inspect pressure plate (2) for wear or heat spots.
3) If abnormality is found, replace clutch cover. Do not disas-

semble it into diaphragm spring (1) and pressure plate (2).

Clutch Release Mechanism Removal and 
Installation
Removal

1) Remove clutch release fork bolt (1) and then drive out clutch
release shaft (2).

2) Remove release shaft bearing (3) and clutch release fork (4).
3) Drive out clutch release shaft No.1 bush (5) and clutch

release shaft No.2 bush (6) from transaxle case.

4) Remove cluster gear cover (1).

5

2

1

4

6

3

1



7C3-12 CLUTCH (Z13DT ENGINE MODEL)
Installation

1) Install cluster gear cover (1) and tighten bolt (2) to specified
torque.

Tightening torque
Cluster gear cover bolt (a): 5 N·m (0.5 kg-m, 3.5 lb-ft)

2) Drive in clutch release shaft No.1 and No.2 bushes into tran-
saxle case.

3) Install release shaft bearing and release fork.

4) Apply grease to clutch release shaft (2) and then install
clutch release shaft and tighten fork bolt (1) to specified
torque.

“A”: Grease 99000-25010

Tightening torque
Clutch release fork bolt 
(a): Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 90° and 15° by the 
specified procedure.

Clutch Release Mechanism Inspection
Clutch release shaft

Check clutch release shaft and clutch release fork for deflection
or damage.
If abnormality is found, replace it.

1

2, (a)

1, (a)

2, “A”



CLUTCH (Z13DT ENGINE MODEL) 7C3-13
Tightening Torque Specification

Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Clutch cover bolt 15 1.5 11.0
Cluster gear cover bolt 5 0.5 3.5
Clutch release fork bolt Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 

90° and 15° by the specified procedure.
Pedal bracket bolt (for RM413D) 13 1.3 9.5
Pedal bracket nut 13 1.3 9.5
Pedal shaft nut (for RM413D) 23 2.3 16.5
Clutch cable outer bolt (for RB413D) 8.5 0.85 6.0
Pedal shaft bracket nut (for RB413D) 6 0.6 4.0
Bracket screw (for RB413D) 3 0.3 2.0

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease SUZUKI SUPER GREASE A
(99000-25010)

• Cable hook and cable nut.
• Release fork.
• Release shaft.
• Release bearing inside.
• Pedal spring.
• Pedal bush.

SUZUKI SUPER GREASE I
(99000-25210)

Cluster gear spline.

09923-36320 09924-17810
Clutch center guide Flywheel holder
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Foreword

Foreword
This manual contains SECTION 8A “Wiring Diagram” which is a part of the ELECTRICAL SYSTEM section of
the service manual.

Applicable model: 

With M13A engine (Petrol)/ With M15A engine (Petrol)
/ With Diesel engine
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

All information, illustrations and specifications contained in this literature are based on the latest product infor-
mation available at the time of publication approval.The descriptions in this manual are based on standard or
base model specifications.Therefore, please note that the actual vehicle being serviced may differ from the
manual. MAGYAR SUZUKI CORPORATION reserves the right to make changes at any time without notice.

Please note that this manual contains references to equipment that may not be marketed in all countries.

For inspection and service work, refer to the service manual(s) listed below.

RELATED MANUAL:

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2005

VIN

NOTE:
This manual shows the circuits for all the possible variations in production specifications.However,
depending on the specifications of the vehicle you are handling, its wiring harness may not include
some of the circuits or wiring shown in this manual.

Manual Name Manual No.
IGNIS (RM413) SERVICE MANUAL 99500U86G00-01E
IGNIS (RM415) SUPPLEMENTARY SERVICE MANUAL 99501U86G10-01E
IGNIS (RM413D)/WAGON R+ (RB413D) SUPPLEMENTARY SERVICE MANUAL 
FOR Z13DT ENGINE AND M/T

99501U86G30-01E



Vorwort

Vorwort
Dieses Handbuch enthält ABSCHNITT 8A “VERDRAHTUNGSSCHEMA“, der zum Abschnitt ELEKTRISCHE
ANLAGE des Werkstatt-Handbuchs gehört.

Zu verwenden für Modell: 

Mit M13A Motor (Benzina)/Mit M15A Motor (Benzina)/
Mit Dieselmotor
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

Alle hier angebotenen Informationen, Abbildungen und Spezifikationen basieren auf den neuesten Daten, wie
sie zum Zeitpunkt der Drucklegung zur Verfügung standen. Die Erläuterungen der vorliegenden Anleitung
basieren auf den technischen Daten des Standardmodells oder Basismodells. Sie weichen daher zuweilen von
den tatsächlichen Gegebenheiten des zu wartenden Fahrzeugs ab.  MAGYAR SUZUKI CORPORATION behält
sich das Recht zu Veränderungen ohne Ankündigung vor.

Wir bitten zu beachten, daß diese Anleitung auch Informationen zu Ausrüstungen enthält, die eventuell nicht in
allen Ländern zur Fahrzeugausstattung gehören.

Angaben zur Überprüfung und Wartung finden Sie in den nachstehenden Handbüchern.

ZUGEHÖRIGE WERKSTATTHANDBÜCHER:

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2005
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ZUR BEACHTUNG:
Diese Anleitung zeigt die Schaltkreise für alle möglichen Variationen der technischen Produktions-
daten. Je nach Spezifikation des gewarteten Fahrzeugs kann es allerdings vorkommen, daß zur Verk-
abelung nicht alle hier dargestellten Schaltkreise und Leitungen gehören.

Bezeichnung des Werkstatthandbuchs Nummer des Werkstatthandbuchs
Ignis (RM413) WERKSTATT-HANDBUCH 99500U86G00-01G
Ignis (RM415) ZUSATZ-WERKSTATT-HANDBUCH 99501U86G10-01G
IGNIS (RM413D)/WAGON R+ (RB413D) ZUSATZ-WERKSTATT-
HANDBUCH FÜR Z13DT MOTOR UND M/T

99501U86G30-01G



Avant-propos

Avant-propos
Ce manuel est la SECTION 8A “Schéma de câblage” qui fait partie de la section SYSTEME ELECTRIQUE du
manuel d’entretien.

Modèle concerné:

Avec Moteur M13A (Essence)/Avec Moteur M15A
(Essence)/Avec Moteur diesel
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

Toutes les informations, illustrations et spécifications contenues par ces pages sont basées sur les données
produit les plus récentes disponibles au moment de la mise sous presse. Les descriptions faites dans ce
manuel sont basées sur les spécifications du modèle de série ou de base. Par conséquent, noter que le véhi-
cule soumis à entretien peut être différent du manuel. MAGYAR SUZUKI CORPORATION se réserve le droit de
procéder sans préavis et à tout moment à des changements.

Noter que ce manuel contient des références à des équipements qui ne sont pas nécessairement commercial-
isés dans tous les pays.

Pour les contrôles et les travaux d’entretien, voir le(s) manuel(s) d’entretien énumérés ci-dessous.

MANUEL CONNEXE :

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2005
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REMARQUE :
Ce manuel inclut les circuits pour toutes les variations possibles des spécifications de production.
Toutefois, selon les spécifications du véhicule soumis à entretien, son faisceau de câbles peut ne pas
inclure certains des circuits ou des câbles indiqués dans ce manuel.

Titre du manuel Numéro du manuel
MANUEL D’ENTRETIEN IGNIS (RM413) 99500U86G00-01F
MANUEL D’ENTRETIEN SUPPLEMENTAIRE IGNIS (RM415) 99501U86G10-01F
MANUEL D'ENTRETIEN SUPPLEMENTAIRE IGNIS (RM413D) / WAGON R+ 
(RB413D) POUR LE MOTEUR Z13DT ET LA TRANSMISSION MANUELLE

99501U86G30-01F



Voorwoord

Voorwoord
Deze handleiding bevat HOOFDSTUK 8a “’Bedradingsdiagram” dat deel uitmaakt van het hoofdstuk Elektrisch
systeem van de onderhoudshandleiding.

Model dat van toepassing is: 

Met M13A motor (benzine)/met M15A motor (benzine)
/met dieselmotor
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

Alle informatie, afbeeldingen en specificaties in dit document zijn gebaseerd op de laatste productinformatie die
voorhanden was op het moment van goedkeuring van publicatie. De beschrijvingen in deze handleiding zijn
gebaseerd op standaard- of basismodelspecificaties. Houd er daarom rekening mee dat het voertuig waarop
onderhoud wordt uitgevoerd kan verschillen van de handleiding. MAGYAR SUZUKI CORPORATION behoudt
zich het recht voor om op elk moment zonder voorafgaande kennisgeving wijzigingen aan te brengen.

Houd er rekening mee dat de handleiding verwijst naar apparatuur die mogelijk niet in alle landen op de markt
wordt gebracht.

Voor inspectie en onderhoudswerkzaamheden, zie de hieronder opgegeven onderhoudshandleiding(en).

Gerelateerde handleiding

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2005

Chassisnummer

OPMERKING:
In de handleiding worden de circuits getoond van alle mogelijke variaties in productiespecificaties.
Afhankelijk van de specificaties van het voertuig waarop u onderhoud wilt uitvoeren, kan het echter
voorkomen dat een aantal circuits of bedrading die in deze handleiding worden weergegeven niet in
de kabelset van dit voertuig zijn opgenomen.

Titel handleiding Onderdeelnummer
IGNIS SERVICE-HANDBOEK RM413 99500U86G00-01D
IGNIS AANVULLENDE SERVICE-HANDBOEK RM413 99501U86G10-01D
IGNIS (RM413D)/WAGON R+ (RB413D) AANVULLENDE SERVICE-HANDBOEK 
VOOR Z13DT MOTOR EN MANUELE TRANSMISSIE

99501U86G30-01D



Introducción

Prólogo
Este manual contiene la SECCION 8A de “Diagrama del conexionado”, que es parte de la sección SISTEMA
ELECTRICO del manual de servicio.

Modelo aplicable

Con motor de M13A (Gasolina)/Con Motor de
M15A (Gasolina)/Con Motor diesel
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

Todas las informaciones, ilustraciones y especificaciones contenidas en este manual se basan en la última
información sobre el producto disponible en el momento de aprobarse la publicación. Las descripciones de este
manual se basan en las especificaciones estándar o el modelo básico, podría ocurrir que algunas ilustraciones
no correspondan con el vehículo sometido a servicio. MAGYAR SUZUKI CORPORATION se reserva el dere-
cho de efectuar cambios en cualquier momento y sin previo aviso.

Tenga en cuenta que este manual puede incluir referencias a equipos que no se comercialicen en todos los
mercados.

Para las tareas de inspección y mantenimiento, refiérase al manual(es) de servicio indicado abajo.

MANUAL RELACIONADO:

© COPYRIGHT MAGYAR SUZUKI CORPORATION 2005
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NOTA:
Este manual muestra los circuitos para todas las posibles variantes en las especificaciones de fabri-
cación. Sin embargo, dependiendo de las especificaciones del vehículo en cuestión, puede suceder
que su cableado preformado no incluya algunos circuitos o conexionados indicados en este manual.

Nombre del manual N.º del manual
MANUAL DE SERVICIO del vehículo IGNIS (RM413) 99500U86G00-01S
MANUAL DE SERVICIO SUPLEMENTARIO del vehículo IGNIS (RM415) 99501U86G10-01S
IGNIS (RM413D)/WAGON R+ (RB413D) MANUAL DE SERVICIO 
SUPLEMENTARIO PARA MOTOR Z13DT Y CAMBIO MANUAL

99501U86G30-01S



Introduzione

Introduzione
Questo manuale contiene il PARAGRAFO 8A "Schema dell’impianto elettrico", che fa parte del paragrafo
IMPIANTO ELETTRICO del manuale di manutenzione e riparazione.

Modello applicabile: 

Con motore M13A (benzina)/ Con motore M15A (benzina)
/ Con motore diesel 
TSMMHX51S00100001
TSMMHY51S00100001
TSMMHX81S00100001
TSMMHY81S00100001
TSMMHX91S00100001

Tutte le informazioni, le immagini e le specifiche contenute in questo manuale si basano sugli ultimi dati sul
prodotto disponibili al momento in cui ne è stata approvata la pubblicazione.Le descrizioni riportate in questo
manuale si basano su specifiche relative a modelli standard o di base. Pertanto, si noti che il veicolo da riparare
potrebbe differire da quello descritto nel presente manuale. La MAGYAR SUZUKI CORPORATION si riserva il
diritto di apportare modifiche in qualsiasi momento e senza alcun preavviso.

Si noti che questo manuale contiene riferimenti ad attrezzature che potrebbero anche non essere in commercio
in tutti i Paesi.

Per i lavori di manutenzione e riparazione, fare riferimento al(i) manuale(i) di manutenzione e riparazione
elencati di seguito.

MANUALE RELATIVO:
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NOTA:
Questo manuale mostra i circuiti per tutte le possibili variazioni nelle specifiche di produzione.
Tuttavia, a seconda delle specifiche del veicolo in esame, il cablaggio di quest’ultimo potrebbe non
comprendere alcuni dei circuiti o dei cavi descritti nel presente manuale.

Nome del manuale N. del manuale
MANUALE DI MANUTENZIONE IGNIS (RM413) 99500U86G00-01B
MANUALE DI MANUTENZIONE SUPPLEMENTARE IGNIS (RM415) 99501U86G10-01B
IGNIS (RM413D)/WAGON R+ (RB413D) MANUALE DI MANUTENZIONE 
SUPPLEMENTARE PER MOTORE Z13DT E M/T

99501U86G30-01B
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Precautions

• When disconnecting the battery terminals, be sure to (1) turn off the ignition switch and all other switches,(2)
disconnect the negative (–) terminal wire and then (3) disconnect the positive (+) terminal wire. Connect the
wires in the reverse order of disconnecting.

• When disconnecting the connectors, be sure to unlock the connector lock (if equipped) and then pull the
connector shells to detach them. Do not pull the wires.

• Connect the connectors by holding the connector shells. Make sure they are securely locked.
• Install the wiring harness securely without any slack. 

• When installing parts, make sure the wiring harness is not interfered with or pinched by them.
• Avoid routing the wiring harness near or around a sharp corner or edge of the vehicle body or parts as much

as possible. If necessary, protect the wiring harness by winding tape or the like around on it.
• When replacing a fuse, make sure to use the specified capacity fuse. Using a fuse with a larger capacity can

cause damage to the electrical parts or a fire.

• Do not handle electrical/ electronic parts (computer, relay, etc.) roughly or drop them.
• Do not expose electrical/ electronic parts to high temperature (Approximately 80°C (176°F) or higher) or water.

• For open back connectors,be sure to insert the tester probe into the back side (wiring harness side) of the
connector for inspection. For sealed back connectors,apply the tester probe to the terminal as gently as pos-
sible not to damage or deform the terminal.

Air bag/seat belt pretensioner Warnings

Service manual

EXAMPLE

CD

WARNING:
(For the vehicles with the Supplemental Restraint System (Air Bags) and/or the Seat Belt Pretensioner System)
Service on or around the air bag system / Seat belt pretensioner system components or their wiring
must be performed only by an authorized SUZUKI dealer. Observe all the warnings in the service man-
ual and disable the systems before servicing on or around the components and the wiring of the sys-
tems. The service manual(s) is (are) mentioned in the FOREWORD of this manual. Failure to follow the
Warnings could result in unintended activation of the systems or could render the systems inopera-
tive. Either of these two conditions may result in severe injury.

CAUTION:
To prevent damage to the electrical/ electronic parts (especially computers or semi-conductors) or to
prevent fire.
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Vorsichtsmaßregeln

• Vor dem Abklemmen der Kabel von den Batteriepolen immer (1) den Zündschalter und alle anderen
Schalter ausschalten, (2) das Minuskabel (–) abziehen und dann (3) das Pluskabel (+) abziehen. Die Kabel
sind umgekehrt zur Reihenfolge des Abnehmens wieder anzuschließen.

• Beim Abklemmen der Stecker zuerst die Steckerverriegelung (falls vorhanden) entriegeln und dann durch
Erfassen der Stecker auseinanderziehen. Niemals an der Leitung selbst ziehen.

• Beim Anschließen wiederum die Steckerverriegelungen erfassen und zusammenschieben. Darauf achten,
daß sie eindeutig einrasten.

• Die Kabelbäume so befestigen, daß sie keinen Durchhang aufweisen.
• Achten Sie beim Montieren der Komponenten darauf, daß die Kabelbäume nicht davon behindert oder

eingeklemmt werden.
• Den Kabelbaum nicht über scharfe Kanten oder andere Teile verlegen, die Beschädigungen verursachen

können. Falls nötig den Kabelbaum durch Umwickeln von Isolierband o.ä schützen.
• Beim Auswechseln der Sicherungen immer darauf achten, daß die Sicherung die vorgeschriebene

Kapazität aufweist. Verwendung einer Sicherung mit größerer Kapazität könnte Schäden an der elek-
trischen Anlage oder einen Brand verursachen.

• Elektrische Teile (Computer, Relais usw.) müssen grundsätzlich vorsichtig behandelt werden; nicht fallen lassen.
• Elektrische und elektronische Komponenten dürfen keinen hohen Temperaturen (über 80°) oder Wasser

ausgesetzt werden.
• Im Falle von Steckverbindungen mit offener Rückseite muß bei der Überprüfung die Prüfspitze unbedingt

von der Rückseite (Kabelbaumseite) des Steckers her eingesteckt werden.Im Falle von Steckverbindungen
mit versiegelter Rückseite muß die Prüfspitze so vorsichtig wie möglich eingesteckt werden, damit die
Klemme nicht beschädigt oder verformt wird.

Warnhinweise für Airbag/Gurtstraffer

Werkstatt-Handbüchern

BEISPIEL

CD

WARNUNG:
(Für Fahrzeuge, die mit einem aufblasbaren Zusatzrückhaltesystem (Airbag) und/oder Sicherheits-
gurtstrammersystem ausgerüstet sind)
Wartungsarbeiten an Komponenten oder Verdrahtung des Airbag-Systems bzw. Gurtstrammersys-
tems oder in dessen Bereich dürfen nur von einem autorisierten SUZUKI-Fachhändler ausgeführt wer-
den. Bitte beachten Sie jegliche Warnungshinweise in den Werkstatt-Handbüchern, und deaktivieren
Sie die Systeme, bevor Sie mit irgendwelchen Arbeiten an den Systemkomponenten oder deren Verd-
rahtung beginnen. Das Werkstatt-Handbuch bzw. die Werkstatt-Handbücher sind im VORWORT die-
ser Anleitung aufgeführt. Eine nichtbeachtete Warnung könnte eine unbeabsichtigte Auslösung eines
Systems zur Folge haben oder ein System außer Funktion setzen. Jede dieser Bedingungen könnte
zu schweren Verletzungen führen.

VORSICHT:
Gewährleisten Sie den Schutz vor Beschädigung elektrischer bzw. elektronischer Teile (besonders
von Computern oder Halbleitern) sowie den Brandschutz wie nachstehend.
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8A-0

Précautions

• Pour débrancher les plots de la batterie, (1) mettre le contacteur d'allumage et toutes les commandes hors
circuit, (2) débrancher le câble du plot négatif (–) et (3) débrancher le câble du plot positif (+). Raccorder les
câbles en procédant en ordre inverse de la dépose.

• Pour déconnecter les connecteurs, les déverrouiller (le cas échéant) et tirer sur le corps du connecteur. Ne
pas tirer sur les câbles.

• Raccorder les connecteurs en les saisissant par leur corps. Vérifier qu’ils sont bien verrouiller en place.
• Implanter soigneusement les faisceaux de câbles sans laisser de mou dans les câbles.

• A l’installation des pièces, vérifier que le faisceau de câbles ne se trouve pas sur l’emplacement de ces
pièces et qu’il ne risque pas d’être coincé à leur installation.

• Eviter dans toute la mesure du possible de disposer le faisceau de câbles près ou autour d’arêtes vives de la
caisse ou de pièces du véhicule. Si nécessaire, protéger le faisceau de câbles à l'aide de bande adhésive ou autre.

• Toujours utiliser des fusibles de rechange de capacité appropriée. Ne pas utiliser des fusibles de capacité
supérieure sous peine de détérioration des systèmes électriques ou d’incendie.

• Traiter les pièces électriques/électroniques (ordinateur, relais etc..) avec soin et ne pas les faire tomber.
• Ne pas exposer les pièces électriques/électroniques à des températures excessives (environ 80º C ou plus)

ou à l’eau.

• Pour le contrôle  des connecteurs à dos ouvert, insérer la pointe du testeur dans le dos du connecteur (côté
faisceau de câbles). Pour les connecteurs à dos scellé, appliquer la pointe du testeur sur le contact le plus
légèrement possible de sorte à ne pas détériorer ou déformer ce contact.

Avertissements airbag/prétendeur de
ceinture de sécurité

Manuel d'entretien

EXEMPLE

CD

AVERTISSEMENT :
(Véhicules avec système de retenue supplémentaire (airbags) et/ou système de ceintures de sécurité
à prétendeur)
Les opérations d’entretien sur ou autour des composant du système à airbags / système de ceintures
de sécurité à prétendeur ou de leur câblage doivent être exclusivement effectuées par un concession-
naire SUZUKI agréé. Bien se conformer à tous les avertissements donnés dans le manuel d’entretien
et mettre les systèmes hors service avant de procéder aux opérations d’entretien sur ou autour des
composants et du câblage des systèmes. Le(s) manuel(s) d’entretien est (sont) mentionné(s) en
AVANT-PROPOS de ce manuel. Le non respect des consignes données dans les avertissements peut
résulter dans le brusque déploiement des systèmes ou mettre ceux-ci hors d’usage et résulter dans
les deux cas en accident grave.

ATTENTION :
pour éviter toute détérioration des parties électriques/électroniques (en particulier les ordinateurs ou
les semi-conducteurs) ou pour éviter tout risque d’incendie.



8A-0-1

Voorzorgsmaatregelen

• Zorg er bij het loskoppelen van de accuklemmen voor dat u (1) het contactslot en alle andere schakelaars
uitzet, (2) de negatieve (–) poolkabel en vervolgens (3) de positieve (+) poolkabel loskoppelt. Sluit de kabels
in omgekeerde volgorde weer aan.

• Als u de stekkers loskoppelt, moet u ervoor zorgen dat de stekkervergrendeling (indien geïnstalleerd) wordt
ontgrendeld. Haal daarna de stekkerhulzen weg om de stekkers los te maken. Trek niet aan de draden.

• Sluit de stekkers aan door de stekkerhulzen vast te maken. Zorg ervoor dat deze goed vast zitten.
• Maak de kabelset goed vast. 

• Als u onderdelen installeert, moet u ervoor zorgen dat deze niet met de kabelset in aanraking komen of in de
kabels drukken.

• Vermijd zoveel mogelijk om de kabelset langs of in de buurt van scherpe hoeken of kanten van het voertuig of
delen daarvan te leiden. Bescherm, indien nodig, de kabelset door er tape of iets dergelijks omheen te draaien.

• Bij het verwisselen van een zekering, moet u ervoor zorgen dat u de voorgeschreven zekeringsterkte
gebruikt. Als u een zekering met een hogere sterkte gebruikt, kan dit leiden tot brand of schade aan de
elektrische onderdelen.

• Ga voorzichtig om met de elektrische/elektronische onderdelen (computer, relais, etc.) en laat deze niet vallen.
• Stel elektrische/elektronische delen niet bloot aan water of aan hoge temperaturen (ongeveer 80°C).

• Zorg er bij open stekkers voor dat u het testinstrument ter inspectie aan de achterkant van de stekker (de
kant van de kabelset) aanbrengt. Voor gesloten stekkers geldt dat u het testinstrument zo voorzichtig
mogelijk op de pool moet aanbrengen zodat u de pool niet beschadigt of vervormt.

Waarschuwing airbag/voorspanner

veiligheidsgordel

Onderhoudshandleiding

VOORBEELD

CD

WAARSCHUWING:
(Voor voertuigen met het aanvullende Restraint System (airbag)- en/of het voorspanner
veiligheidsgordel-systeem)
Onderhoud aan of rondom de onderdelen of de bedrading van het airbag-/voorspanner
veiligheidsgordel-systeem mag uitsluitend worden uitgevoerd door een officiële SUZUKI-dealer.
Neem alle waarschuwingen in de onderhoudshandleiding in acht en schakel de systemen uit voordat
u onderhoud aan of rondom de onderdelen of de bedrading van de systemen uitvoert. De
onderhoudshandleiding(en) wordt/worden in het Voorwoord van deze handleiding genoemd. Het niet
opvolgen van deze WAARSCHUWINGEN kan er toe leiden dat de systemen onvoorzien in werking
treden of defect raken. Beide omstandigheden kunnen leiden tot ernstig letsel.

OPGEPAST:
Brandpreventie en het voorkomen van beschadiging van elektrische/elektronische onderdelen (met
name computers of semi-conductors).
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Precauciones

• Cuando desconecte los terminales de la batería, asegúrese de: (1) desconectar el interruptor de encendido
y todos los demás interruptores, (2) desconectar el cable del terminal negativo (–) y (3) desconectar el cable
del terminal positivo (+). Conecte los cables invirtiendo el orden de desconexión.

• Cuando desconecte los conectores, asegúrese de destrabar el bloqueo del conector (de equiparse) y luego
tire de la envuelta de los conectores para sacarlos. No tire de los cables.

• Conecte los conectores sujetándolos por las envueltas. Asegúrese de que queden firmemente bloqueados.
• Instale firmemente el cableado preformado, sin ninguna flojedad.
• Cuando instale las piezas, hágalo de manera que no interfieran en el cableado preformado y que los cables

no queden aprisionados.
• Procure no tender el cableado preformado cerca o alrededor de una esquina o borde afilado de la car-

rocería o de las piezas del vehículo. De requerirse, proteja el cableado preformado enrollándolo con una
cinta o similar.

• Cuando reemplace un fusible, asegúrese de utilizar el fusible de la capacidad especificada. El uso de un
fusible de una capacidad mayor puede dañar las piezas eléctricas o provocar un incendio.

• Preste atención cuando manipule las piezas eléctricas/electrónicas (computadora, relé, etc.) y no dejarlas caer.
• No exponga las piezas eléctricas/electrónicas a altas temperaturas (aproximadamente 80°C o superior) ni

al agua.
• Para la inspección, asegúrese de insertar la sonda de prueba sobre el lado del cableado preformado del

conector.En cuanto a los conectores abiertos atrás, asegúrese de insertar la sonda del probador en el lado
trasero (lado del mazo de conductores) del conector para la inspección.En cuanto a los conectores sell-
ados, aplique la sonda del probador al terminal con la mayor suavidad posible para evitar daños o deforma-
ción en el terminal.

Advertencias sobre la bolsa de aire y el
pretensor del cinturón de seguridad

Manual de servicio

EJEMPLO

CD

ADVERTENCIA:
(Para vehículos con sistema de protección suplementaria (bolsas de aire) y/o sistema de pretensor de
seguridad)
El servicio en o alrededor de los componentes del sistema de la bolsa de aire/sistema del pretensor
del cinturón de seguridad o de sus conexionados debe ser realizado únicamente por un concesion-
ario SUZUKI autorizado. Observe todas las advertencias que figuran en el manual de servicio y desac-
tive los sistemas antes de realizar el servicio en o alrededor de los componentes o del conexionado
de los sistemas. El(los) manual(es) de servicio está(n) mencionado(s) en el PROLOGO de este man-
ual. La negligencia en la observación de las advertencias puede producir una activación no inten-
cional de los sistemas o los mismos podrían quedar inoperantes. Cualquiera de estas dos
condiciones puede provocar lesiones de gravedad.

PRECAUCION:
Para evitar daños en las piezas eléctricas/electrónicas (especialmente computadoras o semiconduc-
tores), o para evitar incendios.
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Precauzioni

• Quando si scollegano i terminali della batteria, assicurarsi di (1) spegnere l’interruttore dell’accensione e tutti
gli altri interruttori, (2) scollegare il cavo del terminale negativo (–) e poi (3) scollegare il cavo del terminale
positivo (+). Collegare i cavi seguendo in ordine inverso le istruzioni per scollegarli.

• Quando si scollegano i connettori, assicurarsi di sbloccare il loro bloccaggio (se presente) e poi tirare i corpi
dei connettori per staccarli. Non tirare i cavi.

• Collegare i connettori tenendoli dal corpo. Assicurarsi che siano ben bloccati.
• Installare saldamente il cablaggio senza che ci sia lasco. 

• Nell’installare le varie parti, assicurarsi che queste non vadano ad interferire con il cablaggio o lo schiaccino.
• Evitare, per quanto possibile, di far girare il cablaggio accanto o attorno ad un angolo o spigolo vivo del corpo

o delle parti del veicolo. Se necessario, proteggere il cablaggio avvolgendolo con nastro adesivo o simili.
• Quando si sostituisce un fusibile, assicurarsi di utilizzare il fusibile della portata indicata. Se si utilizza un

fusibile con una portata maggiore si possono provocare danni alle parti elettriche o un incendio.

• Maneggiare con cautela le parti elettriche/elettroniche (computer, relè, etc.) e fare attenzione che non cadano.
• Non esporre le parti elettriche/elettroniche ad alte temperature (circa 80°C o superiori) o al contatto con acqua.

• In caso di connettori aperti, assicurarsi di inserire la sonda del tester nella parte posteriore (lato cablaggio)
del connettore per un controllo.In caso di connettori stagni, applicare la sonda del tester al terminale il più
delicatamente possibile, in modo da non danneggiare o deformare il terminale stesso.

Avvertenze pretensionatore airbag/

cintura di sicurezza

Manuale di manutenzione

ESEMPIO

CD

AVVERTENZA:
(Per i veicoli con il Sistema di Ritenuta Supplementare (Airbag) e/o il Sistema del Pretensionatore
delle Cinture di Sicurezza)
La manutenzione e la riparazione di o attorno al sistema airbag / ai componenti del sistema del
pretensionatore delle cinture di sicurezza o al loro cablaggio deve essere eseguita esclusivamente da
un’officina autorizzata SUZUKI. Fare attenzione a tutte le avvertenze riportate nel manuale di
manutenzione e riparazione e disattivare i sistemi prima di effettuare le riparazioni ai componenti e al
cablaggio dei sistemi stessi o attorno a questi. Il manuale(i) di manutenzione e riparazione è(sono)
citato(i) nell’INTRODUZIONE del presente manuale. Il mancato rispetto delle Avvertenze potrebbe
portare ad un’involontaria attivazione dei sistemi oppure rendere tali sistemi inoperativi. Ciascuna di
queste due condizioni potrebbe portare a gravi danni alle persone.

ATTENZIONE:
Per prevenire i danni alle parti elettriche/elettroniche (specialmente computer o semiconduttori) o per
prevenire incendi dell’auto.
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General information
Allgemeine Informationen
Informations générales
Algemene informatie
Información general
Informazioni generali

How to read connector layout diagram
Bezeichnungen des Steckverbindungsplans

Comment lire le schéma de disposition des connecteurs
Betekenis van het stekkerschema

Cómo leer el diagrama de distribución
Come leggere lo schema della disposizione dei connettori

[A-1] Harness classification Kabelbaumklassifizierung Classification du faisceau de fils

[A-1]

A Battery harness Batterie-Kabelbaum Faisceau de câbles de la batterie
B A/C harness Klimaanlagen-Kabelbaum Faisceau de câbles d’A/C
C Engine harness Motor-Kabelbaum Faisceau de câbles du moteur
D Injector harness Einspritzventil-Kabelbaum Faisceau de câbles de l’injecteur

E
Main harness, Oil pressure 
switch wire, Console wire

Haupt-Kabelbaum, Draht für 
öldruckschalter, Konsolensignalleitung

Faisceau de câbles principal, Câble de 
manocontact de pression d’huile, Câble 
de la console

G Instrument panel harness Instrumententafel-Kabelbaum Faisceau de câbles du panneau des 
instruments

J
Side door wire (Power window) Seitentür-Kabelbaum

(elektrische Fensterheber)
Câble de portière latérale (vitre 
électrique), Câble de haut-parleur 
arrière, Câble de toit ouvrant

K Interior light harness, Rear 
speaker wire, Roof wire

Innenraumleuchten-Kabelbaum, Leitung 
für hintere Lautsprecher, Dachleitung

Faisceau de fils électriques de plafonnier, 
Cable de haut-parleur arriere, Fil de toit

L
Floor harness, G sensor wire 
(Fuel pump harness)

Boden-Kabelbaum, G-Sensor-
Signalleitung (Kraftstoffpumpen-
Kabelbaum)

Faisceau de câbles de plancher, Câble 
de capteur de G (Faisceau de câbles de 
pompe à essence)

M Rear bumper harness eckstoßdämpfer-Kabelbaum Faisceau de câbles de parechoc arrière
O Rearend door harness Hecktür-Kabelbaum Faisceau de câbles de hayon arrière
Q Air bag/Pretensioner harness Airbag/Gurtstrammer-Kabelbaum Faisceau de câbles d’airbag/prétendeur
R (Fuel pump wire) (Kraftstoffpumpen-Signalleitung) (Câble de pompe à essence)

[A-2] Connector Number Steckverbindungsnummer Numéro du connecteur
[B] Ground (earth) point No. Massepunkt Nr. N° de point de mise à la masse
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[A-1] Kabelsetclassificatie Clasificación del cableado
preformado Classificazione dei cablaggi

[A-1]

A Accukabelset Cableado preformado de la batería Cablaggio della batteria

B A/C-kabelset Cableado preformado del acondicio-
nador de aire

Cablaggio del condizionatore (A/C)

C Motorkabelset Cableado preformado del motor Cablaggio del motore
D Injectorkabelset Cableado preformado del inyector Cablaggio dell’iniettore

E
Hoofdkabelset, 
oliedrukschakelaarkabel, 
consolekabel

Cableado preformado principal, Cable 
del interruptor de la presión del 
aceite, Cable de la consola

Cablaggio principale, cavo 
interruttore pressione dell’olio, cavo 
della consolle

G Kabelset instrumentenpaneel Cableado preformado del tablero de 
instrumentos

Cablaggio del cruscotto

J Zijdeurkabel (elektrisch 
bedienbaar raam)

Cable de la puerta lateral (ventanilla 
motriz)

Cavo portiera laterale (alzacristalli 
elettrico)

K
Kabelset cabineverlichting, 
luidsprekerkabel achter, 
dakkabel

Cableado preformado de la luz inte-
rior, Cable del altavoz trasero, Cable 
del techo

Cablaggio luce abitacolo, cavo 
altoparlanti posteriori, cavo tettuccio

L
Vloerkabelset, G-sensordraad 
(brandstofpompkabelset)

Cableado preformado del techo, G 
Cable del sensor (Cableado prefor-
mado de la bomba de combustible)

Cablaggio pavimento, cavo sensore 
G (cablaggio pompa del carburante)

M Kabelset achterbumper Cableado preformado del para-
choques trasero

Cablaggio del paraurti posteriore

O Kabelset achterdeur Cableado preformado del portón 
trasero

Cablaggio del portellone posteriore

Q Kabelset airbag/voorspanner Cableado preformado de la bolsa de 
aire/pretensor

Cablaggio airbag/pretensionatore

R (brandstofpompkabel) (Cable de la bomba de combustible) (Cavo pompa carburante)
[A-2] Stekkernummer Número del conector Numero del connettore
[B] Aardpuntnummer No. del punto de puesta a masa N° del punto di massa
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How to read connector codes and terminal nos.
Ablesen der Steckverbindungscodes und Klemmennummern.

Comment lire les codes connecteur et identifier les n° des contacts.
Het aflezen van stekkercodes en klemnummers.

Cómo leer los códigos de los conectores y los Nos. de los terminales.
Come leggere i codici dei connettori ed i numeri dei terminali.

Connector code/Terminal No./Terminal layout
Steckverbindungscode / Klemmennummer / Klemmenbelegung
Code connecteur/N° de contact/Disposition des contacts
Stekkercode/poolnummer/poolindeling
Código del conector/No. de terminal/Disposición de terminales
Codice connettore/N° terminale/schema terminale

Connector type
Steckertyp
Type de connecteur
Stekkersoort
Tipo de conector
Tipo di connettore
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Terminals in one connector (Broken line) (B15)/Terminals in different connectors (B14,B16)
Klemmen eines Steckers (gestrichelte Linie) (B15) / Klemmen anderer Stecker (B14, B16)
Contacts dans un connecteur (pointillé) (B15)/Contacts dans des connecteurs différents (B14, B16)
Polen in één stekker (onderbroken lijn)(B15)/polen in verschillende stekkers (B14,B16)
Terminales en un solo conector (línea quebrada) (B15)/ Terminales en diferentes conectores (B14, B16)
Terminali in un connettore (linea tratteggiata) (B15)/Terminali in diversi connettori (B14, B16)

Joint connector (J/C)
Verbindungsstecker (J/C)
Connecteur commun (J/C)
Verbindingsstekker (J/C)
Conector de empalme (J/C)
Connettore di giunzione (J/C)
 

B15

B15 B14 B16

5 7 B14 B165 7

NOTE:

The joint connector (J/C) connects several different wires with the same wire color at one place instead of connecting them by 
welding or caulking one by one.It is not an ordinary connector but a part of the continuous wire in the harness.

ZUR BEACHTUNG:

Der Verbindungsstecker (J/C) bringt verschiedene Leitungsdrähte derselben Farbe an einer Stelle zusammen, anstatt daß sie 
durch Löten oder Verstemmen einzeln angeschlossen werden. Diese Art von Stecker ist also nicht eine normale 
Steckverbindung, sonder Teil einer ununterbrochenen Leitung im Kabelbaum.

NOTE:

Un connecteur commun (J/C) assure le raccordement de plusieurs câbles de même couleur en un même endroit en évitant leur soudage 
ou leur jonction de manière individuelle. Ce n’est pas un connecteur ordinaire mais une partie d’un câble continu dans un faisceau.

OPMERKING:

Met de verbindingsstekker worden verschillende kabels met dezelfde kleur op één plaats met elkaar verbonden in plaats van dat 
deze één voor één worden gelasd of gebreeuwd. Dit is geen normale stekker maar een onderdeel van de ononderbroken 
bedrading in de kabelset.

NOTA:

El conector de empalme (J/C) conecta diferentes cables del mismo color en un solo lugar en lugar de conectarlos uno por uno medi-
ante soldadura o calafateo. No se trata de un conector común, sino de una parte del cable continuo en el cableado preformado.

NOTA:

Il connettore di giunzione (J/C) collega diversi fili con il medesimo colore di filo in un unico punto invece di collegarli per 
saldatura o calafataggio uno per uno. Non si tratta di un connettore normale, ma di una parte del cavo continuo nel cablaggio.
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Connector location, shape and terminal No.
Der Position, Form und Klemmennummer des Steckers
L’emplacement, la forme ou le n° de contact d’un connecteur
Stekkerlocatie, vorm en poolnummer
La ubicación, la forma o el No. de terminal del conector
Posizione, forma e n° del terminale del connettore

*A

Abschnitt 8A-6 
("SYSTEMSCHALTDI
AGRAMM") -
Steckercode und 
Klemmennummer.

Section 8A-6
("SCHÉMA DE CIRCUIT 
DE SYSTÈME") -Code 
connecteur et n° de 
fiche.

Hoofdstuk 8A-6 
(“Schema van het 
elektrisch circuit”) – 
Stekkercode en poolnr.

Seccióne 8A-6
("DIAGRAMA DEL CIR-
CUITO DEL SISTEMA") 
-Código de conector y 
No. de patilla.

Sezione 8A-6 
("DIAGRAMMA 
CIRCUITO SISTEMA") 
– Codice connettore e 
n. terminale

*B

Abschnitt 8A-3 
("STECKER-LAYOUT-
DIAGRAMM") -Position 
der Stecker.

Section 8A-3 
("SCHÉMA DE 
DISPOSITION DES 
BLOCS RACCORD DE 
CÂBLAGE") -
emplacement du 
connecteur.

Hoofdstuk 8A-3 
(“Stekkerschema”) – 
Stekkerlocatie

Seccióne 8A-3
("DIAGRAMA DE LA 
DISPOSICION DE 
CONECTORES") -ubi-
cación del conector.

Sezione 8A-3 
("DIAGRAMMA 
LAYOUT 
CONNETTORE") –
Posizione connettore.

*C

Abschnitt 8A-7 
(Steckverbindungsliste) 
-Stekkerform und 
Klemmenanordnung.

Section 8A-7
(Liste des connecteurs) 
-profil du connecteur et 
emplacement du 
contact.

Hoofdstuk 8A-7 
(“Stekkerlijst”) – 
Stekkervorm en 
poolpositie

Seccióne 8A-7
(Lista de conectores) -
forma del conector y 
posición del terminal.

Sezione 8A-7 
("ELENCO 
CONNETTORE") – 
Forma connettore e 
posizione terminale.
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How to read ground (Earth) point
Ermittlung des Massepunkts

Comment lire les points de mise à la masse
Bepaling van het aardpunt

Cómo leer el punto de puesta a masa
Come leggere il punto di massa (terra)
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How to read power supply diagram
Erklärung eines stromversorgungsdiagramm

Légende des schémas du circuit d’alimentation
Verklaring van het stroomtoevoerschema

Cómo leer el diagrama de alimentación eléctrica
Come leggere lo schema di alimentazione
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How to read system circuit diagram
Erklärung eines systemschaltdiagramms

Légende des schémas des circuits électriques
Verklaring van het schema van het elektrisch circuit

Cómo leer el diagrama del circuito del sistema
Come leggere lo schema del circuito del sistema

The circuit diagram is designed so the current flows from the top of the diagram (power source) to the bottom of the diagram
(ground (earth)) as if giving an image of water flow.

Das Verdrahtungsschema zeigt den Stromfluß vom Schema oben (Stromversorgung) zum Schema unten (Masse (Erde)) im Sinne
eines Wasserverlaufs.

Le schéma du circuit est dessiné de telle sorte que le courant circule depuis le haut du schéma (source d'alimentation électrique)
vers le bas (masse(terre)) comme le ferait un écoulement d'eau.

In het circuitschema loopt de stroom van de bovenkant van de grafiek (stroombron) naar de onderkant van de grafiek (aardpunt),
vergelijkbaar met de stroom die water volgt.

El diagrama de circuito ha sido diseñado de manera que la corriente circule desde la parte superior del diagrama (fuente de
alimentación) hacia la parte inferior del mismo (masa (tierra)), siguiendo la imagen de una corriente de agua.

Lo schema del circuito è stato studiato in modo che la corrente fluisca dall’alto (fonte di alimentazione) verso il basso del
diagramma (terra), come se si trattasse di un flusso d’acqua.
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[A] Fuse No. Sicherungsnummer N° de fusible
[B] Circuit jumping page / direction Drahtüberbrückungsseite/Richtung Page de saute des fils/direction
[C] Circuit jumping point / direction Drahtüberbrückungspunkt/Richtung Point de saute des fils/direction
[D] Terminals-in-one-connector mark Klemmen-in-einem-Stecker Symbol Repère des connecteurs multi-contacts
[E] Wire color Kabelfarbkennung Code couleur
[F] Shield wire Abschirmungsdraht Fil gainé
[G] Ground (earth) point Massepunkt Point de mise à la masse
[H] “From” or “To” “Von” oder “Zu” “Depuis” ou “Depuis”
[I] Specification variation Spezifikationsvariation Variation des spécifications
[J] “From”(With ID letter(s)) “Von”(Mit Kennbuchst) “Depuis”(Avec lettre(s) d' ID)
[K] “To”(With ID letter(s)) “Zu”(Mit Kennbuchst) “Vers”(Avec lettre(s) d' ID)
[L] Connector code Steckercode Code connecteur
[M] Terminal No. Klemmennummer N° de contact
[N] Symbol mark Symbolmarkierungen Repère de symbole
[O] “SEE” mark “SIEHE” Markierung Repère “VOIR”

[A] Zekeringnummer No. de fusible Fusibile n°
[B] Kabel springpagina/richting Cable con salto de página/sentido Salto di pagina / direzione
[C] Kabel springpunt/richting Cable con salto de punto/sentido Salto di punto / direzione
[D] Symbool pool-in-één-stekker Marca de terminales en un solo conector Simbolo dei terminali in un connettore
[E] Kabelkleur Color del cable Colore del cavo
[F] Beschermingskabel Cable blindado Cavo schermato
[G] Aardpunt Punto de puesta a masa Punto di massa (terra)
[H] "Van”of "Naar" “De” o “A” "Da" oppure "A"
[I] Variatie in specificatie Variación en las especificaciones Variazione delle specifiche
[J] "Van” (met identificatieletter(s)) “De”(Con letra(s) de ID) "Da" (con lettera/e ID)
[K] "Naar” (met identificatieletter(s)) “A”(Con letra(s) de ID) "A" (con lettera/e ID)
[L] Stekkercode Código del conector Codice del connettore
[M] Poolnummer No. de terminal N° del terminale
[N] Symbool Marca de símbolo Simbolo
[O] Symbool "Zie” Marca de “VEASE” "VEDI" simbolo
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[B]

Circuit jumping page / direction
This means “Jump to the page directed with the arrow(s) by their number.(For example:” Two arrows directing left” means” 
Jump to two pages before”.)
You will find the same symbol with the arrows directing opposite in the referenced page.
The circuit continues between the symbols.

Drahtüberbrückungsseite/Richtung
Bedeutet “Weiter zur durch Anzahl von Pfeilen bezeichneten Seite. (Zum Beispiel: “Zwei Pfeile nach links weisend” bedeutet 
“Weiter zur vorvorigen Seite”.)
Auf der jeweiligen Bezugsseite finden Sie dann dasselbe Symbol mit den Pfeilen in der umgekehrten Richtung.
Der Schaltkreis wird zwischen den Symbolen fortgesetzt.

Page de saute des fils/direction
Ceci signifie “Passer à la page repérée par le nombre correspondant de flèches. (Par exemple: “Deux flèches orientées vers 
la gauche” signifie “Revenir deux page en arrière”.)
Le même symbole se retrouve sur la page de renvoi avec les flèches pointant dans la direction opposée.
Le circuit se poursuit entre les symboles.

Kabel springpagina/richting
Dit betekent "Ga door naar de pagina met het door pijlen aangegeven aantal. (Bijvoorbeeld:” Two arrows directing left” 
means” Jump to two pages before”.)
Op deze pagina treft u hetzelfde symbool maar dan met pijlen die in de tegenovergestelde richting wijzen.
Het circuit wordt tussen de symbolen voortgezet.

Cable con salto de página/sentido
Significa “Salte a la página indicada por el número de la(s) flecha(s)”. (Por ejemplo: “Dos flechas que apuntan hacia la 
izquierda” significa “Salte dos páginas atrás”).
Encontrará el mismo símbolo con las flechas apuntando en dirección opuesta en la página de referencia.
El circuito continúa entre los símbolos.

Salto di pagina / direzione
Significa: salta ad una pagina precedente o successiva in base alla direzione ed al numero delle frecce. (Per esempio:” Two 
arrows directing left” means” Jump to two pages before”.)
Nella pagina così trovata è riportato lo stesso simbolo con le frecce rivolte in senso contrario.
Il circuito continua fra i simboli.

[C]

Circuit jumping point / direction
The circuit continues to the same symbol with opposite direction within the page.
You will find the other symbol in the direction of the arrow.

Drahtüberbrückungspunkt/Richtung
Der Schaltkreis läuft zum gleichen Symbol mit entgegengesetzter Ausrichtung auf diesem Blatt weiter.
Das andere Symbole ist in der Pfeilrichtung aufzufinden.

Point de saute des fils/direction
Le circuit se poursuit en direction du même synbole dans le sens opposé sur la même page.
L’autre symbole est sur la page repérée par la flèche.

Kabel springpunt/richting
Het circuit loopt door naar hetzelfde symbool op de pagina met tegenovergestelde richting.
U treft het andere symbool aan in de richting van de pijl.

Cable con salto de punto/sentido
El circuito continúa hacia el mismo símbolo en dirección opuesta dentro de la página.

Salto di punto / direzione
Il circuito continua allo stesso simbolo rivolto in direzione contraria, presente all’interno della pagina.
L’altro simbolo si trova in direzione della freccia.

[I]

The white arrow between A and B means “or”.
Der weiße Pfeil zwischen A und B bedeutet "oder".
La flèche blanche entre A et B signifie “ou”
De witte pijl tussen A en B betekent "of".
La flecha blanca entre A y B significa “o”.
La freccia bianca tra A e B significa "oppure".
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Symbols and marks
Symbole und markierungen

Symboles et repères
Símbolos y marcas

Simboli e segni

Battery Batterie Batterie Ground 
(Earth)

Masse Masse

Accu Batería Batteria Aard Masa Massa (terra)

Fuse Sicherung Fusible Coil, Solenoid Spule, 
Magnet

Bobine, 
Solénoïde

Zekering Fusible Fusibile Spoel, 
magneet

Bobina, 
solenoide

Bobina, 
solenoide

Heater Heizung Chauffage Bulb Birne Ampoule

Kachel Calefactor Riscaldatore Gloeilamp Bombilla Lampadina

Cigarette 
lighter

Zigaretten-
anzünder

Allume-
cigares

Motor Motor Moteur

Sigaretaan-
steker

Encendedor 
de cigarrillos

Accendisigari Motor Motor Motore

Pump Pumpe Pompe Horn Hupe Avertisseur 
sonore

Pomp Bomba Pompa Claxon Bocina Clacson

Speaker Lautsprecher Haut-parleur Buzzer Summer Vibreur

Luidspreker Altavoz Cassa Zoemer Zumbador Cicalino

Condenser Kondensator Condensateur Thermistor Thermistor Thermistance

Condensator Kondensator Condensatore Thermistor Termistor Termistore

Reed switch Zungen-
Schalter

Commutateur 
à tiges

Resistance Widerstand Résistance

Reed-
schakelaar

Interruptor de 
láminas

Interruttore a 
lame

Weerstand Resistencia Resistenza

Variable 
resistance

Variabler 
Widerstand

Résistance 
variable

Transistor Transistor Transistor

Variabele 
weerstand

Resistencia 
variable

Resistenza 
variabile

Transistor Transistor Transistor

Diode Diode Diode Piezoelectric 
element

Piezoelektrisches 
Bauelement

Elément 
piézoélectriqu

Diode Diodo Diodo Piëzo-elektrisch 
element

Elemento 
piezoeléctrico

Elemento 
piezoelettrico

Harness 
(Connected)

Kabelstrang Faisceau 
(connecté)

Harness (Not 
connected)

Kabelstrang 
(Angeschlossen)

Faisceau (Non 
Connecté)

Kabelset 
(aangesloten)

Mazo de cables 
(Conectado)

Cablaggio 
(collegato)

Kabelset (niet 
aangesloten)

Mazo de cables 
(No Conectado)

Cablaggio 
(non collegato)

M

P H
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Ring terminal Ringklemme Contact en 
anneau

Relay (Normal 
open)

Relais (Normal 
Geöffnetes)

Relais (Ordinaire 
ouvert)

Ringaan-
sluiting

Terminal 
anular

Terminale ad 
anello

Relais (normaal 
geopend)

Relé (Normal 
abierto)

Relé (normal-
mente aperto)

Relay (Normal 
closed)

Relais (Normal 
Geschlossenes)

Relais (Ordinaire 
fermé)

Open switch Offener 
Schalter

Contact 
ouvert

Relais (Normaal 
gesloten)

Relé (Normal 
cerrado)

Relé 
(Normalmente 
chiusi)

Schakelaar 
aan

Interruptor 
abierto

Interruttore 
aperto

Closed switch Geschlossener 
Schalter

Contact fermé LED LED LED

Schakelaar 
uit

Interruptor 
cerrado

Interruttore 
chiuso

LED LED LED

Ignition switch Zundschalter Contacteur 
d´allumage

Keyless entry Schlüsselloser 
Einstieg

Ouverture 
sans clé

Contact-
schakelaar

Interruptor de 
encendido

Interruttore 
dell’accensione

Sleutelloze 
toegang

Entrada sin 
llave

Voce senza 
chiave

Immobilizer 
system

Wegfahrsperren-
system

Système 
immobilisateur

Combination 
meter

Kombinations-
instrument

Compteur 
mixte

Startonderbre-
kingssysteem

Sistema 
inmovilizador

Sistema 
immobilizer

Combinatie-
meter

Medidor de 
combinación

Contatore 
combinazione

Lighting 
switch

Lichtschalter Commutateur 
de feu

Headlight 
leveling

Scheinwerfer-
Höheneinstellung

Réglage de 
niveau des 
pro jecteurs

Licht-
schakelaar

Interruptor de 
las luces

Interruttore 
luci

Hoogteverstel-
systeem 
koplampen

Nivelador de 
los faros

Leveling fari

Hazard 
warning light

Warnblink-
leuchte

Témoin de 
détresse

Front fog light Vordere 
nebelleuchten

Feu de 
d´antibroillard

Waarschuwings-
lampje

Luz de aviso 
de peligro

Segnalazione 
luminosa di 
pericolo

Mistlichten 
vóór

Antiniebla 
frontal

Fendinebbia 
anteriori

Rear fog light Hecknebel-
leuchte

Antibrouillard 
arrière

Spark plug Zündkerze Bougie

Mistlichten 
achter

Luz antiniebla 
trasera

Fari fendinebbia 
posteriori

Bougie Bujía Presa scintilla

Radiator fan Kühlerlüfter Ventilateur de 
radiateur

Fuel pump Kraftstoff-
pumpen

Pompe à 
carburant

Radiateur-
ventilator

Ventilador del 
radiador

Ventola del 
radiatore

Brandstof-
pomp

Bomba de 
combustible

Pompa del 
carburante

Injector Einspritzdüse Injecteur XX control 
module

XX 
Steuermodul

Module de 
commande XX

Injector Inyector Iniettore Besturings-
module XX

Módulo de 
control XX

Modulo di 
controllo XX

Windshield 
wiper

Windschutz-
scheibenwischer

Essuie-glace 
de parebrise

Windshield 
washer

Windschutz-
scheiben-
Waschanlage

Lave-glace de 
parebrise

Ruitenwisser Limpiapara-
brisas

Tergicristallo Ruitesproeier Lava 
parabrisas

Lavacristallo

Rear wiper Heckscheiben-
wischer

Essuie-glace 
arrière

Rear washer Heckscheiben-
Waschanlage

Lave-glace 
arrière

Ruitenwisser 
achterruit

Limpia luneta Tergicristallo 
posteriore

Ruitesproeier 
achterruit

Lava luneta Lavacristallo 
posteriore

XX
Cont M
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Abbreviations
Abkürzungen
Abréviations
Afkortingen
Abreviaturas
Abbreviazioni

Rear 
defogger

Heckscheibenent-
feuchter

Désembueur 
arrière

Power 
window

Elektrische 
Fensterheber

Vitre 
électrique

Achterruitver-
warming

Desempañador 
trasero

Disappannatore 
lunotto

Elektrisch 
bedienbare 
ramen

Ventanilla 
eléctrica

Alzavetri 
elettrico

Power door 
lock

Elektrische 
Türverriegelung

Verrouillage 
électrique de 
portière

Power mirror Elektrisch 
verstellbarer 
Spiegel

Rétroviseur 
électrique

Centrale deur-
vergrendeling

Bloqueo de la 
puerta eléctrica

Chiusura 
elettrica

Elektrisch 
verstelbare 
spiegel

Espejo 
eléctrico

Specchietto 
esterno 

A/B A/B A/B Pretensioner Pretensionneur Vorspanner

A/B A/B A/B Voorspanner Pretensor Pretensionatore

Passenger 
side

Beifahrerseite Côté 
passager

Driver side Fahrerseite Côté 
conducteur

Passagiers-
zijde

Lado del 
pasajero

Lato 
passeggero

Bestuurders-
zijde

Lado del 
conductor

Lato 
guidatore

Seat heater Sitzheizung Chauffage de 
siège

A/C A/C A/C

Stoelver-
warming

Calefaccion 
del asiento

Riscaldatore 
sedile

A/C A/C A/C

Side air-bag 
(R)

Seiten Air-
bag (R)

Airbag latéral 
(D)

Side air-bag 
(L)

Seiten Air-
bag (L)

Airbag latéral 
(G)

Zij-airbag (R) Bolsa de 
airelateral (DER.)

Airbag 
laterale (D)

Zij-airbag (L) Bolsa de 
airelateral (IZQ.)

Airbag 
laterale (S)

Power 
steering

Servolenkung Direction 
assistée

Glow plug Glühkerze Bougie de 
prechauffage

Stuur-
bekrachtiging

Servodirección Servosterzo Gloeibougie Bujia 
incandesdescente

Presa a 
fosforescenza

Abbreviation Full term Bedeutung Terme complet Volledige naam Térmico entero Descrizione 
completa

2WD
2 wheel drive 
vehicles

Fahrzeuge mit 
Zweiradantrieb

Véhicules deux 
roues motrices

Voertuigen met 
tweewiel-
aandrijving

Vehículos con 
tracción en 2 rue-
das

Veicoli con 
trazione a 2 ruote

4WD
4 wheel drive 
vehicles

Fahrzeuge mit 
Allradantrieb

Véhicules quatre 
roues motrices

Voertuigen met 
vierwiel-
aandrijving

Vehículos con 
tracción en las 4 
ruedas

Veicoli con 
trazione a 4 ruote

A/B Air bag Airbag Airbag Airbag Bola de aire Airbag

A/C Air conditioning Klimaanlage Climatisation Airconditioning Acondicionador 
de aire

Aria condizionata

A/T Automatic 
transaxle

Automatik-
getriebe

Boîte à vitesses 
automatique

Automatische 
transmissie

Transmisión 
automáticaetica

Transaxle 
automatico

ACC Accessory Zubehör Accessoire Accesoire Accesorio Accessorio

CKP Crank shaft 
position

Kurbelwellen-
position

Position du 
vilebrequin

Krukaspositie Posición del 
cigüeñal

Posizione dell’ 
albero a gomiti

CMP Cam shaft 
position

Nockenwellen-
position

Position de 
l’arbre à cames

Nokkenaspositie Posición del árbol 
de levas

Posizione dell’ 
albero a camme

COMB Combination Kombination Combinaison Combinatie Combinación Combinazione



8A-1-14
DLC
Data link 
connector

Datenverbindung
sstecker

Connecteur de 
tranmission de 
données

Datalink-stekker Conector de 
enlace de datos

Connettore 
collegamento dati

DRL Daytime running 
light

Tagesfahrlicht 
(falls vorhanden)

Feux diurnes Daglichtlampen Luces de marcha 
diurna

Fari circolazione 
diurna

DSL Diesel engine Dieselmotor Moteur diesel Dieselmotor Motor de diesel Motore diesel

ECM
Engine control 
module

Motorsteuer-
modul

Module de 
commande du 
moteur

Motorbesturings-
module

Módulo de con-
trol del motor

Modulo di 
controllo motore

ECT
Engine coolant 
temperature

Motorkühlmit-
teltemperatur

Température de 
réfrigérant du 
moteur

Koelvloeistof-
temperatuur

Temperatura del 
refrigerante del 
motor

Temperatura del 
refrigerante del 
motore

EGR
Exhaust gas 
recirculation

Abgasrück-
führung

Recyclage des 
gaz 
d’échappement

Recirculatie 
uitlaatgassen

Recirculación de 
gases de escape

Ricircolo gas di 
scarico

EVAP Evaporative Kraftstoffver-
dampfung

Evaporatif Koolstof-
verdamping

Evaporativo Evaporativo

FWD Forward Stürmer Avant Vooruit Delantero Avanti
HI High Hoch Haut Hoog Alto Alto

IAC
Idle air control Einlaßluft-

temperatur
Contrôle de l’air 
de ralenti

Regeling 
luchttoevoer 
stationair

Control de aire de 
ralentí

Controllo dell’aria 
al minimo

IAT Intake air 
temperature

Leerlaufluft-
regelung

Température de 
l’air admission

Inlaatlucht-
temperatuur

Temperatura del 
aire de admisión

Temperatura 
dell’aria in entrata

Imb CM
Immobilizer 
control module

Wegfahrsperre-
Steuermodul

Module de 
commande 
d’immobilisateur

Besturingsmodule 
startonderbreking

Módulo de con-
trol del inmovili-
zador

Modulo di 
controllo dell’ 
immobilizzatore

IF EQPD If equipped Falls vorhanden Si équipé Indien 
geïnstalleerd

Si está equipado Se presente

IG Ignition Zündung Allumage Ontsteking Encendido Accensione

IG COIL Ignition coil Zündspule Bobine 
d´allumage

Bobine Bobina de encen-
dido

Bobina di 
accensione

ILL Illumination Beleuchtung Eclairage Verlichting Iluminación Illuminazione
IND Indicator Indikator Indicateur Richtingaanwijzer Indicador Indicatore
INT Intermittent Unterbrochen Intermittent Interval Intermitente Intermittente

ISC Idle speed control Leerlaufsteuerung Contrôle de 
vitesse de ralenti

Regeling stationair 
toerental

Control del ralentí Controllo della 
velocità al minimo

J/B Junction fuse 
block

Abzweig-
Sicherungskasten

Bloque de 
fusibles de unión

Verdeelkast 
zekeringen

Bloque de fusi-
bles de unión

Blocco fusibili di 
giunzione

J/C Joint connector Verbindungs-
stecker

Connecteur 
commun

Verbindings-
stekker

Conector de 
empalme

Connettore di 
giunzione

L Left Links Gauche Links Izquierdo Sinistra

LED Light emitting 
diode

Leuchtdiode Diode à lueurs Light emmitting 
diode (LED-lampje)

Diodo emisor de 
luz

Diodo a 
emissione di luce

LHD Left hand drive 
vehicle

Fahrzeug mit 
Linkslenkung

Véhicule à 
conduite à droite

Links bestuurd 
voertuig

Izquierda vehíc-
ulo con tracción

Veicolo con guida 
a sinistra

LO Low Tief Bas Laag Baja Basso

MAP
Manifold absolute 
pressure

Absoluter Druck 
im 
Auspuffkrümmer

Pression absolue 
du collecteur

Absolute druk 
spruitstuk

Presión absoluta 
del múltiple

Pressione 
assoluta 
collettore

M/T Manual transaxle Schaltgetriebe Boîte à vitesses 
manuelle

Handbediening 
transmissie

Transmisión 
manual

Manual transaxle

O/D Over drive Overdrive Surmultiplicateur Overversnelling Sobremarcha Overdrive

P/N Power/Normal Leistung/Normal Direction/normale Vermogen/
normaal

Potencia/Normal Potenza/Normale

P/S Power steering Servolenkung Direction 
assistée

Stuurbekrachtiging Servodirección Servosterzo

PSP Power steering 
pressure

Servolenkungs-
druck

Pression de 
direction assistée

Druk stuur-
bekrachtiging

Presión de la ser-
vodirección

Pressione del 
servosterzo
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Wire / connector color symbols
Symbole der Kabel und Steckerfarben

Symboles des codes couleur câbles/connecteurs
Symbolen kabel- /stekkerkleur

Símbolos de los colores de los cables/conectores
Simboli dei colori di cavi/connettori

R Right Rechts Droite Rechts Derecho Destra

RHD
Right hand drive 
vehicle

Fahrzeug mit 
Rechtslenkung

Véhicule à 
conduite à 
gauche

Rechts bestuurd 
voertuig

Derecha vehíc-
ulo con tracción

Veicolo con guida 
a destra

SDM
Sensing and 
diagnostic 
module

Sensor-und 
Diagnosemodul

Module de 
diagnostic et de 
detection 

Sensing and 
diagnostic 
module

Módulo de detec-
ción y diagnosis

Modulo di 
diagnosi e 
rilevazione

ST Starter Starter Démarreur Starter Arrancador Starter

TCC
Torque converter 
clutch

Drehmoment-
wandlerkupplung

Accouplement du 
convertisseur de 
couple

Koppeling 
koppelomvormer

Embrague del 
convertidor de 
par

Frizione del 
convertitore di 
coppia

TCM
Transmission 
control module

Getriebe-
steuermodul

Modulle de 
commande de 
transmission

Besturingsmodule 
overbrenging

Módulo de con-
trol de la trans-
misión

Modulo di 
controllo della 
trasmissione

VSS
Vehicle speed 
sensor

Fahrzeug-
geschwindigkeit-
Sensor

Détecteur de 
vitesse du 
véhicule

Snelheidssensor 
voertuig

Sensor de veloci-
dad del vehículo

Sensore della 
velocità del 
veicolo

VSV
Vacuum 
switching valve

Unterdruckschalt-
ventil

Valve à 
dépression

Vacuum-
schakelaarklep

Válvula de con-
mutación de 
vacío

Valvola di 
commutazione a 
vuoto

Symbol Wire / Connector 
Color

Kabel und 
Steckerfarben

Couleur câbles/
connecteurs

Kabel-/
stekkerkleur

Colores de los 
cables/

conectores

Colore del cavo/
connettore

BLK Black Schwarz Noir Zwart Negro Nero
BLU Blue Blau Bleu Blauw Azul Blu
BRN Brown Braun Marron Bruin Marrón Marrone
GRN Green Grün Vert Groen Verde Verde
GRY Gray Grau Gris Grijs Gris Grigio

LT BLU Light blue Hellblau Bleu clair Lichtblauw Azul claro Azzurro
LT GRN Light green Hellgrün Vert clair Lichtgroen Verde claro Verde chiaro

ORN Orange Orange Orange Oranje Naranja Arancione
RED Red Rot Rouge Rood Rojo Rosso
WHT White Weiß Blanc Wit Blanco Bianco
YEL Yellow Gelb Jaune Geel Amarillo Giallo
PNK Pink Rosa Rose Roze Rosa Rosa
PPL Purple Lila Violet Paars Violeta Viola

N Natural Natürlich Naturel Natuurlijk Natural Naturale

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base) (Colore base)

GRN (Base color) (Grundfarbe) (Couleur de base) (Color de base) (Colore base)
YEL (Stripe color) (Streifenfarbe) (Couleur des traits) (Color de rayas)(Colore striscia)

GRN / YEL
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MEMO
Notizen
Note
Notitie
Notas
Note



8A-3-1

A-3
8

Connector layout diagram
Stecker-layout-diagramm
Schéma de dispositiondes blocs raccord de câblage
Stekkerschema
Diagrama de disposición de conectores
Schema della disposizione dei connettori

Engine compartment
Motorraum

Compartiment moteur
Motorcompartiment

Compartimento del motor
Vano motore

C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Motorkabelset
C: Mazo de cables del motor
C: Cablaggio del motore

RHD

C81
(TO G71)

C83
(TO E71)

C21

C30

C31

C01 C03 C17 C29 C35 C25 C36
C02 C08 C04 C16 C13 C07

C41

C42

C43 C28 C23 C44 C27 C59

C64C38
C63

C77

C39 C82
(TO G72)

C76

C60

C34

C14

C32

C37

C24 C15 C26 C18 C58

3

2

1

4

Individual circuit fuse box

M13A/M15A

USE the designated FUSES only

C51C61 C52

C53 C54C57
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C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Motorkabelset
C: Mazo de cables del motor
C: Cablaggio del motore

LHD

No./Color Connective 
position

Anschluss-
position

Position de 
connexion

Verbindings-
positie

Posición de
conexión

Posizione di 
connessione

Engine harness Motorkabelbaum Faisceau de fils 
électriques de moteur

Motorkabelset Mazo de cables del 
motor

Cablaggio del 
motore

C01/GRY Injector #1 Einspritzdüse #1 Injecteur #1 Injector nr.1 Inyector #1 Iniettore n.1
C02/GRY Injector #2 Einspritzdüse #2 Injecteur #2 Injector nr.2 Inyector #2 Iniettore n.2
C03/GRY Injector #3 Einspritzdüse #3 Injecteur #3 Injector nr.3 Inyector #3 Iniettore n.3
C04/GRY Injector #4 Einspritzdüse #4 Injecteur #4 Injector nr.4 Inyector #4 Iniettore n.4
C07/GRY IG COIL #1
C08/GRY IG COIL #2
C13/BLK ISC valve ISC-ventil Soupape ISC ISC-klep Valvula ISC Valvola ISC

C14/
GRY(A/T)

Shift solenoid Schaltmagnet Solénoïde de 
sélection de vitesse

Schakelmagneet Solenoide cambios Solenoide  marcia

C15/BLK
EVAP canister 
purge valve

EVAP spülluft ventil Clapet de purge 
cartouche d´EVAP

Afzuigklep EVAP-
koolstoffilter

Válvula de purga del 
recipiente EVAP

Valvola di sfiato 
cartuccia EVAP

C16/BLK
A/C compressor Klimaanlagen-

kompressor
Compresseur A/C A/C-compressor Compresor del 

acondicionador de 
aire

Compressore 
dell’impianto di A/C

C81
(TO G71)

C83
(TO E71)

C76

C63C39 C15 C26 C18 C58
C82

(TO G72)C64C38
C43

C28 C23 C44 C27 C59

C60

C14

C32

C37

C77

C42

C41
C21

C31

C01

C30

C03 C04 C29 C35 C07

C36

C02
C24 C08 C17 C16 C13 C25

3

2

1

4

Individual circuit fuse boxM13A/M15A

USE the designated FUSES only

C51C61 C52

C53 C54C57
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Engine harness Motorkabelbaum Faisceau de fils 
électriques de moteur

Motorkabelset Mazo de cables del 
motor

Cablaggio del 
motore

C17/BLU
Oil control valve Öldruckregelventil Vanne de régulation 

d'huile
Olieregelklep Válvula de control de 

aceite
Valvola di controllo 
olio

C18/GRY EGR valve EGR-ventil Soupape EGR EGR-klep Valvula EGR Valvola EGR
C21/GRY CKP sensor CKP-sensor Détecteur CKP CKP-sensor Sensor de CKP Sensore CKP

C23/BLK
Throttle position 
sensor

Drosselklappenöffn
ungs-sensor

Détecteur de 
position du papillon

Gaskleppositie-
sensor

Sensor de posición 
del acelerador

Sensore di posizione 
della valvola a farfalla

C24/BLK MAP sensor MAP-sensor Détecteur MAP MAP-sensor Sensor de MAP Sensore MAP
C25/GRY ECT sensor ECT-sensor Détecteur ECT ECT-sensor Sensor de ECT Sensore ECT

C26/GRY
Knock sensor Klopfsensor Detecteur de 

détonation
Klopsensor Sensor de golpeteo Sensore di 

detonazione

C27/GRY
Vehicle speed 
sensor

Fahrzeug-
geschwindigkeit- 
sensor

Capteur de vitesse Snelheidssensor 
voertuig

Sensor de la 
velocidad del 
vehículo

Sensore della 
velocità del veicolo

C28/GRY IAT sensor IAT-sensor Déteceur IAT IAT-sensor Sensor de IAT Sensore IAT
C29/BLK CMP sensor CMP-sensor Détecteur CMP CMP-sensor Sensor de CMP Sensore CMP

C30/GRY
Heated oxygen 
sensor #1

Reheizte lambdas-
onde #1

Capteur d'oxygène 
chauffé #1

Verwarmde 
zuurstof-sensor nr.1

Sensor de oxígeno 
calentado, ho2s #1

Sensore dell’ossigeno 
di riscaldo #1

C31/GRN
Heated oxygen 
sensor #2

Reheizte lambdas-
onde #2

Capteur d'oxygène 
chauffé #2

Verwarmde 
zuurstof-sensor nr.2

Sensor de oxígeno 
calentado, ho2s #2

Sensore dell’ossigeno 
di riscaldo #2

C32/
BLU(A/T)

Input sensor Eingabesensor Capteur d´entree Invoer-sensor Sensor de entrada Sensore d’entrata

C34/GRY
(RHD)

Dual cut switch Gasdruckschalter Interrupteur de coupure 
à double action

Dubbele onderbrek-
ingsschakelaar

Interruptor de corte 
doble

Interruttore doppio

C35/N
Oil pressure switch Öldruckschalter Interrupteur de 

pression d´huile
Oliedrukschakelaar Interruptor de 

presion de aceite
Pressostato di 
sicurezza dell’olio

C36/
BLK(M/T)

Back-up light switch Rückfahrleu-
chtenschalter

Interrupteur de feux 
de marche arrière

Noodlicht-
schakelaar

Interruptor de la luz 
de marcha atrás

Interruttore faro 
retromarcia

C37/
GRY(A/T)

Transaxle range 
sensor

Fahrbereichssensor Detecteur de gamme 
de transmission

Sensor 
transmissiebereik

Sensor de posicion 
de la transmision

Sensore intervallo 
transaxle

C38/N(A/T) TCM
C39/N(A/T) TCM

C41 Generator Lichtmaschine Générateur Generator Generador Generatore
C42 Generator Lichtmaschine Générateur Generator Generador Generatore

C43/BLK
Starting motor Anlasser Moteur de depart Startmotor Motor de arranque Motorino 

d’avviamento

C44
Starting motor Anlasser Moteur de depart Startmotor Motor de arranque Motorino 

d’avviamento

C51/BLK
Compressor relay Kompressorrelais Relais de 

compresseur
Compressorrelais Relé del compresor Relè del 

compressore

C52/BLK
Radiator fan relay 
#1

Kühlergebläse-
relais #1

Relais de ventilateur 
de radiateur #1

Radiateurventilor-
relais nr.1

Relé del ventilador 
del radiador #1

Relè della ventola 
del radiatore #1

C53/BLK
Fuel pump relay Kraftstoff 

pumpenrelais
Relais de pompe à 
carburant

Brandstofpomp-
relais

Relé de la bomba de 
combustible

Relè della pompa 
del carburante

C54/BLK Main relay Hauptrelais Relais principal Hoofdrelais Relé principal Relè principale

C57/BLK
Condenser fan relay Kondensatorgeb- 

läserelais
Relais de ventilateur 
de condenseur

Condensator-
ventilator-relais

Relé del ventilador 
del condensador

Relè della ventola 
del condensatore

C58 Fuse box Sicherungskasten Boitier a fusibles Zekeringskast Caja de fusibles Scatola fusibili
C59 Fuse box Sicherungskasten Boitier a fusibles Zekeringskast Caja de fusibles Scatola fusibili

C60/N Fuse box Sicherungskasten Boitier a fusibles Zekeringskast Caja de fusibles Scatola fusibili
C61/

BLK(A/T)
A/T relay A/T-relais Relais A/T A/T-relais Relé A/T Relé A/T

C63/N ECM
C64/N ECM

C76/ORN J/C
C77/BLU J/C

C81/BLU
Instrument panel 
harness (To G71)

Armaturenbrett-
kabelbum (ZUM 
G71)

Faisceau de fils 
électriques de planche 
de bord (AU G71)

Kabelset 
instrumentenpaneel 
(naar G71)

Mazo de cables del 
tablero de 
instrumentos (AL G71)

Cablaggio del 
cruscotto (a G71)

C82/N(A/
T)

Instrument panel 
harness (To G72)

Armaturenbrett-
kabelbum (ZUM 
G72)

Faisceau de fils 
électriques de planche 
de bord (AU G72)

Kabelset 
instrumentenpaneel 
(naar G72)

Mazo de cables del 
tablero de 
instrumentos (AL G72)

Cablaggio del 
cruscotto (a G72)

C83/GRY
Main harness (To 
E71)

Hauptkabelbaum 
(ZUM E71)

Faisceau de fils 
électriques principal 
(AU E71)

Hoofdkabelset 
(naar E71)

Mazo de cables 
principal (AL E71)

Cablaggio 
principale (a E71)

No./Color Connective 
position

Anschluss-
position

Position de 
connexion

Verbindings-
positie

Posición de
conexión

Posizione di 
connessione
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C: Engine harness
C: Motorkabelbaum
C: Faisceau de fils électriques de moteur
C: Motorkabelset
C: Mazo de cables del motor
C: Cablaggio del motore

LHD

C58 C59 C60

C87
(TO E80)

C88
(TO E77)

C42

C47

C33 C46 C4525 23

24

Individual circuit fuse box

DSL

USE the designated FUSES only

C51 C52

C53 C62
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No./Color Connective position Anschlussposition Position de connexion
Engine harness Motorkabelbaum Faisceau de fils électriques de moteur

C33/BLK Oil level switch Ölpegelschalter Contacteur de niveau d'huile
C42 Generator Lichtmaschine Générateur

C45/BLK Starting motor Anlasser Moteur de depart
C46 Starting motor Anlasser Moteur de depart
C47 Generator Lichtmaschine Générateur

C51/BLK Compressor relay Kompressorrelais Relais de compresseur
C52/BLK Radiator fan relay #1 Kühlergebläse-relais #1 Relais de ventilateur de radiateur #1
C53/BLK Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à carburant

C58 Fuse box Sicherungskasten Boitier a fusibles
C59 Fuse box Sicherungskasten Boitier a fusibles

C60/N Fuse box Sicherungskasten Boitier a fusibles
C62/BLK Radiator fan relay #2 Kühlergebläse-relais #2 Relais de ventilateur de radiateur #2
C87/GRY Main harness (To E80) Hauptkabelbaum (ZUM E80) Faisceau de fils électriques principal (AU E80)
C88/GRY Main harness (To E77) Hauptkabelbaum (ZUM E77) Faisceau de fils électriques principal (AU E77)

No./Color Verbindingspositie Posición de conexión Posizione di connessione
Motorkabelset Mazo de cables del motor Cablaggio del motore

C33/BLK Oliepeilschakelaar Interruptor de nivel de aceite Interruttore livello dell’olio
C42 Generator Generador Generatore

C45/BLK Startmotor Motor de arranque Motorino d’avviamento
C46 Startmotor Motor de arranque Motorino d’avviamento
C47 Generator Generador Generatore

C51/BLK Compressorrelais Relé del compresor Relè del compressore

C52/BLK Radiateurventilor-relais 
nr.1

Relé del ventilador del 
radiador #1

Relè della ventola del radiatore #1

C53/BLK Brandstofpomprelais Relé de la bomba de 
combustible

Relè della pompa del carburante

C58 Zekeringskast Caja de fusibles Scatola fusibili
C59 Zekeringskast Caja de fusibles Scatola fusibili

C60/N Zekeringskast Caja de fusibles Scatola fusibili

C62/BLK Radiateurbladrelais nr.2 Relé del ventilador del 
radiador #2

Relè della ventola del radiatore #2

C87/GRY Hoofdkabelset (naar 
E80)

Mazo de cables principal (AL 
E80)

Cablaggio principale (a E80)

C88/GRY Hoofdkabelset (naar 
E77)

Mazo de cables principal (AL 
E77)

Cablaggio principale (a E77)



8A-3-6
C: Injector harness
C: Einspritzvorrichtung-kabelbaum
C: Faisceau fils  électriques d'injecteur
C: Injectorkabelset
C: Mazo de cables del inyector
C: Cablaggio iniettore

LHD

C66 C80 C40 C93 C68 C94 C95 C96 C79 C50 C20 C70C89
(TO E28)

C90
(TO E69)

C97C69 C98 C99 C19 C78C100

DSL



8A-3-7
No./Color Connective position Anschlussposition Position de connexion
Injector harness Einspritzvorrichtung-kablbaum Faisceau de fils électriques d'injecteur

C19 ECT sensor ECT-sensor Détecteur ECT
C20 Fuel pressure regulator Kraftstoffruckregler Réhulateur de pression du carburant
C40 Fuel pressure sensor Kraftstoffdrucksensor Capteur de pression de carburant
C50 Oil pressure switch Öldruckschalter Interrupteur de pression d´huile
C66 ECM
C68 Boost pressure sensor Ladedrucksensor Capteur de surpression
C69 CMP sensor CMP-sensor Détecteur CMP
C70 EGR valve EGR-ventil Soupape EGR
C78 CKP sensor CKP-sensor Détecteur CKP
C79 Air Flow meter Luftmassenmesser Debitmetre d'air
C80 Compressor Kompressor Compresseur
C89 Main harness (To E28) Hauptkabelbaum (ZUM E28) Faisceau de fils électriques principal (AU E28)
C90 Main harness (To E69) Hauptkabelbaum (ZUM E69) Faisceau de fils électriques principal (AU E69)
C93 Injector #1 Einspritzdüse #1 Injecteur #1
C94 Injector #2 Einspritzdüse #2 Injecteur #2
C95 Injector #3 Einspritzdüse #3 Injecteur #3
C96 Injector #4 Einspritzdüse #4 Injecteur #4
C97 Glow plug #1 Glühkerze #1 Bougie de prechauffage #1
C98 Glow plug #2 Glühkerze #2 Bougie de prechauffage #2
C99 Glow plug #3 Glühkerze #3 Bougie de prechauffage #3

C100 Glow plug #4 Glühkerze #4 Bougie de prechauffage #4

No./Color Verbindingspositie Posición de conexión Posizione di connessione
Injectorkabelset Mazo de cables del inyector Cablaggio dell’iniettore

C19 ECT-sensor Sensor de ECT Sensore ECT

C20 Regeleenheid 
brandstofdruk

Regulador de presión de 
combustile

Regolatore di pressione del carburante

C40 Brandstofdruksensor Sensor de presión del 
combustible

Sensore di pressione del carburante

C50 Oliedrukschakelaar Interruptor de presion de aceite Pressostato di sicurezza dell’olio
C66 ECM
C68 Boost-druksensor Sensor de presión de refuerzo Sensore di pressione del boost
C69 CMP-sensor Sensor de CMP Sensore CMP
C70 EGR-klep Valvula EGR Valvola EGR
C78 CKP-sensor Sensor de CKP Sensore CKP
C79 Luchtstroommeter Medidor del flujo de air Anemometro
C80 Compressor Compresor Compressore

C89 Hoofdkabelset (naar E28) Mazo de cables principal (AL 
E28)

Cablaggio principale (a E28)

C90 Hoofdkabelset (naar E69) Mazo de cables principal (AL 
E69)

Cablaggio principale (a E69)

C93 Injector nr.1 Inyector #1 Iniettore n.1
C94 Injector nr.2 Inyector #2 Iniettore n.2
C95 Injector nr.3 Inyector #3 Iniettore n.3
C96 Injector nr.4 Inyector #4 Iniettore n.4
C97 Gloeibougie nr.1 Bujia incandesdescente #1 Presa a fosforescenza n.1
C98 Gloeibougie nr.2 Bujia incandesdescente #2 Presa a fosforescenza n.2
C99 Gloeibougie nr.3 Bujia incandesdescente #3 Presa a fosforescenza n.3

C100 Gloeibougie nr.4 Bujia incandesdescente #4 Presa a fosforescenza n.4



8A-3-8
E: Main harness
E: Hauptkabelbaum
E: Faisceau de fils électriques principal
E: Hoofdkabelset
E: Mazo de cables principal
E: Cablaggio principale

RHD

E06 E43 E32 E52

E22

E03

E02

E05

E04 E21 E20 E33 E35 E34 E14E37

E01

E41 E23 E51 E53

E16

E42

E13

E12

E15

E11

E71
(TO C83)

5

76
8 9

Supplementary fuse box (No.1)

M13A/M15A

E92

E91
E93USE the designated fuses and

relays only.



8A-3-9
No./Color Connective position Anschlussposition Position de connexion
Main harness Hauptkabelbaum Faisceau de fils électriques principal

E01/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D)
E02/BLK Front turn signal light (R) Frontblinkleuchte (R) Clignotantavant (D)
E03/BLK Front position light (R) Vordere parkleuchte (R) Feu de position avant (D)

E04/N Front fog light (R) Nebelscheinwerfer (R) Anti-brouillard avant(D)

E05/GRY Headlight beam leveling actuator(R) Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage du faisceau 
de phare(D)

E06/BLK Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de clignotant(D)
E11/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G)
E12/BLK Front turn signal light (L) Frontblinkleuchte (L) Clignotantavant (G)
E13/BLK Front position light (L) Vordere parkleuchte (L) Feu de position avant (G)

E14/N Front fog light(L) Vordere nebelleuchten(L) Feu d´antibroillard (G)

E15/GRY Headlight beam leveling actuator (L) Scheinwerferstrahl-nivellierstellglied 
(L)

Commande de reglage du faisceau 
de phare (G)

E16/BLK Side turn signal light(L) Seitenblinkleuchte (L) Eclairage de clignotant(G)
E20/N Horn Hupe Avertisseur
E21/N Horn Hupe Avertisseur

E22/BLK Front washer motor Windschutzscheiben Moteur de lave-glace de pare-brise
E23/BLK Wiper motor Wischermotor Moteur d´essuie-glaces

E32/GRY Brake fluid level switch Bremsflüssigkeitsstand-schalter Interrupteur de niveau de liquide de 
frein

E33/BLK Condenser fan motor Kondensator gebläsemotor Moteur de ventilateur de 
condenseur

E34/BLK(M/T) Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur
E35/BLK Ambient temperature sensor Außentemperaturesonde Capteur dempé ra ture extérieure

E37/BLK(A/T) Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur
E41/N Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la roue (AVD)
E42/N Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la roue (AVG)

E43/BLU ABS control module ABS-steuermodul Module de commande de l'ABS
E51/N Main fuse Hauptsicherung Fusible principal
E52/N Main fuse Hauptsicherung Fusible principal

E53/BRN Main fuse Hauptsicherung Fusible principal

E71/GRY Engine harness (To C83) Motorkabelbaum (ZUM C83) Faisceau de fils électriques de 
moteur (AU C83)

E91/BLK Front fog light relay Nebelleuchten relais Relais d'antibroillard avant
E92/BLK Horn relay Hupenrelais Relais d'avertisseur sonore
E93/BLK Condenser fan relay Kondensatorgeb- läserelais Relais de ventilateur de condendeur



8A-3-10
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Hoofdkabelset Mazo de cables principal Cablaggio principale

E01/BLK Koplamp (R) Faro (DER.) Faro anteriore (dx)

E02/BLK Richtingaanwijzerlicht vóór (R) Luz de la señal de giro frontal 
(DER.)

Indicatore di direzione anteriore (dx)

E03/BLK Parkeerlicht vóór (R) Luz de posición frontal (DER.) Luce di posizione anteriore (dx)
E04/N Mistlichten vóór (R) Luz de neblina delantera (DER.) Faro fendinebbia anteriore (dx)

E05/GRY Actuator hoogteverstelsysteem 
koplampen (R)

Actuador de nivelacion del haz de 
luz de los faros(DER.)

Comando livellamento faro 
anteriore (dx)

E06/BLK Richtingaanwijzerlicht zijkant (R) Luz de señal de viraje (DER.) Indicatore di direzione laterale (dx)
E11/BLK Koplamp (L) Faro (IZQ.) Faro anteriore (sx)
E12/BLK Richtingaanwijzerlicht vóór (L) Luz de la señal de giro frontal (IZQ.) Indicatore di direzione anteriore (sx)
E13/BLK Parkeerlicht vóór (L) Luz de posición frontal (IZQ.) Luce di posizione anteriore (sx)

E14/N Mistlichten vóór (L) Antiniebla frontal (IZQ.) Faro fendinebbia anteriore (sx)

E15/GRY Actuator hoogteverstelsysteem 
koplampen (L)

Actuador de nivelacion del haz de 
luz de los faros (IZQ.)

Comando livellamento faro 
anteriore (sx)

E16/BLK Richtingaanwijzerlicht zijkant (L) Luz de señal de viraje (IZQ.) Indicatore di direzione laterale (sx)
E20/N Claxon Bocina Clacson
E21/N Claxon Bocina Clacson

E22/BLK Ruitesproeiermotor voorruit Motor del lavador del parabrisas Motorino del lavacristallo anteriore
E23/BLK Ruitenwissermotor motor del limpiador Motorino del tergicristallo

E32/GRY Remvloeistofpeilschakelaar Interruptor de nivel de fluido de 
frenos

Interruttore livello liquido dei freni

E33/BLK Condensatorventilatormotor Motor de ventilador del condensador Motorino della ventola del 
condensatore

E34/BLK(M/T) Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore
E35/BLK Omgevingstemperatuursensor Sensor de temppratura ambiente Sensore temperatura esterna

E37/BLK(A/T) Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore

E41/N Sensor wielsnelheid (vóór rechts) Sensor de velocidad de las ruedas 
(FR. DER.)

Sensore di velocità della ruota (ant. 
dx)

E42/N Sensor wielsnelheid (vóór links) Sensor de velocidad de las ruedas 
(FR. IZQ.)

Sensore di velocità della ruota (ant. 
sx)

E43/BLU Besturingsmodule ABS Módulo de control del ABS Modulo di controllo dell’ABS
E51/N Hoofdzekering Fusible principal Fusibile principale
E52/N Hoofdzekering Fusible principal Fusibile principale

E53/BRN Hoofdzekering Fusible principal Fusibile principale
E71/GRY Motorkabelset (naar C83) Mazo de cables del motor (AL C83) Cablaggio del motore (a C83)
E91/BLK Relais mistlichten vóór Relé antiniebla frontal Relè dei fari fendinebbia anteriori
E92/BLK Claxonrelais Relé de la bocina Relè del clacson
E93/BLK Condensatorventilator-relais Relé del ventilador del condensador Relè della ventola del condensatore



8A-3-11
E: Main harness
E: Hauptkabelbaum
E: Faisceau de fils électriques principal
E: Hoofdkabelset
E: Mazo de cables principal
E: Cablaggio principale

LHD

E06 E44 E23 E52 E16
E22

E03

E02

E05

E01

E04

E39 E21 E20 E33 E34 E35 E37

E43 E51 E38

E53

E42

E13

E12

E11

E14

E15

E71
(TO C83)

5

76
8 9

Supplementary fuse box (No.1)

M13A/M15A

E92

E91
E93USE the designated fuses and

relays only.



8A-3-12
No./Color Connective position Anschlussposition Position de connexion
Main harness Hauptkabelbaum Faisceau de fils électriques principal

E01/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D)
E02/BLK Front turn signal light (R) Frontblinkleuchte (R) Clignotantavant (D)
E03/BLK Front position light (R) Vordere parkleuchte (R) Feu de position avant (D)

E04/N Front fog light(R) Nebelscheinwerfer (R) Anti-brouillard avant(D)

E05/GRY Headlight beam leveling actuator(R) Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage du faisceau 
de phare(D)

E06/BLK Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de clignotant(D)
E11/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G)
E12/BLK Front turn signal light (L) Frontblinkleuchte (L) Clignotantavant (G)
E13/BLK Front position light (L) Vordere parkleuchte (L) Feu de position avant (G)

E14/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard(G)

E15/GRY Headlight beam leveling actuator(L) Scheinwerferstrahl-
nivellierstellglied(L)

Commande de reglage du faisceau 
de phare(G)

E16/BLK Side turn signal light(L) Seitenblinkleuchte (L) Eclairage de clignotant(G)
E20/N Horn Hupe Avertisseur
E21/N Horn Hupe Avertisseur

E22/BLK Front washer motor Windschutzscheiben Moteur de lave-glace de pare-brise
E23/BLK Wiper motor Wischermotor Moteur d´essuie-glaces

E33/BLK Condenser fan motor Kondensator gebläsemotor Moteur de ventilateur de 
condenseur

E34/BLK(M/T) Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur
E35/BLK Ambient temperature sensor Außentemperaturesonde Capteur dempé ra ture extérieure

E37/BLK(A/T) Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur

E38/BRN Brake fluid level switch Bremsflüssigkeitsstandschalter Interrupteur de niveau de liquide de 
frein

E39/GRY Dual cut switch Gasdruckschalter Interrupteur de coupure à double 
action

E42/N Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la roue (AVG)
E43/BLU ABS control module ABS-steuermodul Module de commande de l'ABS

E44/N Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la roue (AVD)
E51/N Main fuse Hauptsicherung Fusible principal
E52/N Main fuse Hauptsicherung Fusible principal

E53/BRN Main fuse Hauptsicherung Fusible principal

E71/GRY Engine harness (To C83) Motorkabelbaum (ZUM C83) Faisceau de fils électriques de 
moteur (AU C83)

E91/BLK Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard avant
E92/BLK Horn relay Hupenrelais Relais d'avertisseur sonore
E93/BLK Condenser relay Kondensatorgeb- läserelais Relais de ventilateur de condendeur



8A-3-13
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Hoofdkabelset Mazo de cables principal Cablaggio principale

E01/BLK Koplamp (R) Faro (DER.) Faro anteriore (dx)
E02/BLK Richtingaanwijzerlicht vóór (R) Luz de la señal de giro frontal (DER.) Indicatore di direzione anteriore (dx)
E03/BLK Parkeerlicht vóór (R) Luz de posición frontal (DER.) Luce di posizione anteriore (dx)

E04/N Mistlichten vóór (R) Luz de neblina delantera (DER.) Faro fendinebbia anteriore (dx)

E05/GRY Actuator hoogteverstelsysteem 
koplampen (R)

Actuador de nivelacion del haz de luz 
de los faros(DER.)

Comando livellamento faro anteriore 
(dx)

E06/BLK Richtingaanwijzerlicht zijkant (R) Luz de señal de viraje (DER.) Indicatore di direzione laterale (dx)
E11/BLK Koplamp (L) Faro (IZQ.) Faro anteriore (sx)
E12/BLK Richtingaanwijzerlicht vóór (L) Luz de la señal de giro frontal (IZQ.) Indicatore di direzione anteriore (sx)
E13/BLK Parkeerlicht vóór (L) Luz de posición frontal (IZQ.) Luce di posizione anteriore (sx)

E14/N Mistlichten vóór (L) Antiniebla frontal(IZQ.) Faro fendinebbia anteriore (sx)

E15/GRY Actuator hoogteverstelsysteem 
koplampen (L)

Actuador de nivelacion del haz de luz 
de los faros(IZQ.)

Comando livellamento faro anteriore 
(sx)

E16/BLK Richtingaanwijzerlicht zijkant (L) Luz de señal de viraje (IZQ.) Indicatore di direzione laterale (sx)
E20/N Claxon Bocina Clacson
E21/N Claxon Bocina Clacson

E22/BLK Ruitesproeiermotor voorruit Motor del lavador del parabrisas Motorino del lavacristallo anteriore
E23/BLK Ruitenwissermotor motor del limpiador Motorino del tergicristallo

E33/BLK Condensatorventilatormotor Motor de ventilador del condensador Motorino della ventola del 
condensatore

E34/BLK(M/T) Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore
E35/BLK Omgevingstemperatuursensor Sensor de temppratura ambiente Sensore temperatura esterna

E37/BLK(A/T) Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore

E38/BRN Remvloeistofpeilschakelaar Interruptor de nivel de fluido de 
frenos

Interruttore livello liquido dei freni

E39/GRY Dubbele onderbrekingsschakelaar Interruptor de corte doble Interruttore doppio

E42/N Sensor wielsnelheid (vóór links) Sensor de velocidad de las ruedas 
(FR. IZQ.)

Sensore di velocità della ruota (ant. 
sx)

E43/BLU Besturingsmodule ABS Módulo de control del ABS Modulo di controllo dell’ABS

E44/N Sensor wielsnelheid (vóór rechts) Sensor de velocidad de las ruedas 
(FR. DER.)

Sensore di velocità della ruota (ant. 
dx)

E51/N Hoofdzekering Fusible principal Fusibile principale
E52/N Hoofdzekering Fusible principal Fusibile principale

E53/BRN Hoofdzekering Fusible principal Fusibile principale
E71/GRY Motorkabelset (naar C83) Mazo de cables del motor (AL C83) Cablaggio del motore (a C83)
E91/BLK Relais mistlichten vóór Relé antiniebla frontal Relè dei fari fendinebbia anteriori
E92/BLK Claxonrelais Relé de la bocina Relè del clacson
E93/BLK Condensatorventilator-relais Relé del ventilador del condensador Relè del condensatore



8A-3-14
E: Main harness, Back-up light switch wire
E: Hauptkabelbaum, Ruckfahrlichtschalter-Zuleitung
E: Faisceau de fils électriques principal, Cable de contacteur de feu de recul
E: Hoofdzekering, noodlichtschakelaarkabel
E: Mazo de cables principal, Cable del interruptor de luz de marcha atras
E: Cablaggio principale, cavo interruttore luce retromarcia

LHD

E02

E03

E50

E22

E06

E44 E23 E51
E52

E53
E54 E55

E16

E13

E89

E12

E15

E11

E14

E38 E42E27

E05

E01

E20 E43 E30 E29 E35 E31E69
(TO C90)

E80
(TO C87)

E77
(TO C88)

E21E26E04

E28
(TO C89)

6

26

7

8

21

9

5

E70
E68

Supplementary fuse box (No.1)

DSL

E92 E83

E82

E81
E91

USE the designated fuses and
relays only.

Relay box

E59

E58

E60



8A-3-15
No./Color Connective position Anschlussposition Position de connexion
Main harness Hauptkabelbaum Faisceau de fils électriques principal

E01/BLK Headlight (R) Scheinwerf-erlicht (R) Phare (D)
E02/BLK Front turn signal light (R) Frontblinkleuchte (R) Clignotantavant (D)
E03/BLK Front position light (R) Vordere parkleuchte (R) Feu de position avant (D)

E04/N Front fog light(R) Nebelscheinwerfer (R) Anti-brouillard avant(D)

E05/GRY Headlight beam leveling actuator(R) Scheinwerferstrahl-
nivellierstellglied(R)

Commande de reglage du faisceau 
de phare(D)

E06/BLK Side turn signal light(R) Seitenblinkleuchte (R) Eclairage de clignotant(D)
E11/BLK Headlight (L) Scheinwerf-erlicht (L) Phare (G)
E12/BLK Front turn signal light (L) Frontblinkleuchte (L) Clignotantavant (G)
E13/BLK Front position light (L) Vordere parkleuchte (L) Feu de position avant (G)

E14/N Front fog light(L) Vordere nebelleuchten(L) Feu de d´antibroillard(G)

E15/GRY Headlight beam leveling actuator(L) Scheinwerferstrahl-
nivellierstellglied(L)

Commande de reglage du faisceau 
de phare(G)

E16/BLK Side turn signal light(L) Seitenblinkleuchte (L) Eclairage de clignotant(G)
E20/N Horn Hupe Avertisseur
E21/N Horn Hupe Avertisseur

E22/BLK Front washer motor Windschutzscheiben Moteur de lave-glace de pare-brise
E23/BLK Wiper motor Wischermotor Moteur d´essuie-glaces
E26/BLK A/C Pressure sensor Klimaanlagendrucksensor Capteur de pression d'A/C
E27/BLK ECM

E28/BLK Injector harness (To C89) Einspritzvorrichtung-kabelbaum 
(ZUM C89)

Faisceau de fils électriques 
d'injecteur (AU C89)

E29/BLK Glow controller Flammwächter Régulateur de préchauffage
E31/BLK or 

GRY
Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur

E35/BLK Ambient temperature sensor Außentemperaturesonde Capteur dempé ra ture extérieure
E38/BRN Brake fluid level switch Bremsflüssigkeitsstandschalter Interrupteur de niveau de liquide de frein

E42/N Wheel speed sensor (FL) Raddrehza-hlsensor (FL) Capteur de vitesse de la roue (AVG)
E43/BLU ABS control module ABS-steuermodul Module de commande de l'ABS

E44/N Wheel speed sensor (FR) Raddrehza-hlsensor (FR) Capteur de vitesse de la roue (AVD)
E50/GRN Fuel temperature sensor Kraftstofftemperatur sensor Capteur de temperature du carburant

E51/N Main fuse Hauptsicherung Fusible principal
E52/N Main fuse Hauptsicherung Fusible principal

E53/BRN Main fuse Hauptsicherung Fusible principal
E54/BRN Main fuse Hauptsicherung Fusible principal
E55/BLK Main fuse Hauptsicherung Fusible principal
E58/BLU Main relay Hauptrelais Relais principal
E59/BLK Fuel heating relay Kraftstoffheizungsrelais Relais de chauffage du carburant

E60/N Radiator fan relay #3 Kühlergebläse-relais #3 Relais de ventilateur de radiateur #3

E69/BLK Injector harness (To C90) Einspritzvorrichtung-kabelbaum 
(ZUM C90)

Faisceau de fils électriques 
d'injecteur (AU C90)

E70/GRY Back-up light switch wire (To E68) Rückfahrlichtschalter-Zuleitung 
(ZUM E68)

Câble de contacteur de feu de recul 
(AU E68)

E77/GRY Engine harness (To C88) Motorkabelbaum (ZUM C88) Faisceau de fils électriques de 
moteur (AU C88)

E80/GRY Engine harness (To C87) Motorkabelbaum (ZUM C87) Faisceau de fils électriques de 
moteur (AU C87)

E91/BLK Front fog light relay Nebelleuchten relais-hte Relais d'antibroillard avant
E92/BLK Horn relay Hupenrelais Relais d'avertisseur sonore

Back-up light switch wire Ruckfahrlichtschalter-Zuleitung Câble de contacteur de feu de recul
E30/BLK Back-up light switch Rückfahrleu-chtenschalter Interrupteur de feux de marche arrière

E68/GRY Main harness (To E70) Hauptkabelbaum (ZUM E70) Faisceau de fils électriques principal 
(AU E70)

E81/BLK PTC heater relay #1 PTC-Heizungsrelais #1 Relais de rechauffeur de PTC #1
E82/BLK PTC heater relay #2 PTC-Heizungsrelais #2 Relais de rechauffeur de PTC #2
E83/BLK PTC heater relay #3 PTC-Heizungsrelais #3 Relais de rechauffeur de PTC #3
E89/BLK PTC fusible link box PTC-Schmelzsicherungsgehause Boite de liaison fusible de PTC



8A-3-16
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Hoofdkabelset Mazo de cables principal Cablaggio principale

E01/BLK Koplamp (R) Faro (DER.) Faro anteriore (dx)
E02/BLK Richtingaanwijzerlicht vóór (R) Luz de la señal de giro frontal (DER.) Indicatore di direzione anteriore (dx)
E03/BLK Parkeerlicht vóór (R) Luz de posición frontal (DER.) Luce di posizione anteriore (dx)

E04/N Mistlichten vóór (R) Luz de neblina delantera (DER.) Faro fendinebbia anteriore (dx)

E05/GRY Actuator hoogteverstelsysteem 
koplampen (R)

Actuador de nivelacion del haz de 
luz de los faros(DER.)

Comando livellamento faro 
anteriore (dx)

E06/BLK Richtingaanwijzerlicht zijkant (R) Luz de señal de viraje (DER.) Indicatore di direzione laterale (dx)
E11/BLK Koplamp (L) Faro (IZQ.) Faro anteriore (sx)
E12/BLK Richtingaanwijzerlicht vóór (L) Luz de la señal de giro frontal (IZQ.) Indicatore di direzione anteriore (sx)
E13/BLK Parkeerlicht vóór (L) Luz de posición frontal (IZQ.) Luce di posizione anteriore (sx)

E14/N Mistlichten vóór (L) Antiniebla frontal(IZQ.) Faro fendinebbia anteriore (sx)

E15/GRY Actuator hoogteverstelsysteem 
koplampen (L)

Actuador de nivelacion del haz de 
luz de los faros(IZQ.)

Comando livellamento faro 
anteriore (sx)

E16/BLK Richtingaanwijzerlicht zijkant (L) Luz de señal de viraje (IZQ.) Indicatore di direzione laterale (sx)
E20/N Claxon Bocina Clacson
E21/N Claxon Bocina Clacson

E22/BLK Ruitesproeiermotor voorruit Motor del lavador del parabrisas Motorino del lavacristallo anteriore
E23/BLK Ruitenwissermotor motor del limpiador Motorino del tergicristallo
E26/BLK A/C-druksensor Sensor de presion de A/C Sensore pressione di A/C
E27/BLK ECM
E28/BLK Injectorkabelset (naar C89) Mazo de cables del inyector (AL C89) Cablaggio iniettore (a C89)
E29/BLK Gloeiregeleenheid Controlador de incandescencia Controller fosforescenza
E31/BLK Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore
E35/BLK Omgevingstemperatuursensor Sensor de temppratura ambiente Sensore temperatura esterna
E38/BRN Remvloeistofpeilschakelaar Interruptor de nivel de fluido de frenos Interruttore livello liquido dei freni

E42/N Sensor wielsnelheid (vóór links) Sensor de velocidad de las ruedas 
(FR. IZQ.)

Sensore di velocità della ruota (ant. 
sx)

E43/BLU Besturingsmodule ABS Módulo de control del ABS Modulo di controllo dell’ABS

E44/N Sensor wielsnelheid (vóór rechts) Sensor de velocidad de las ruedas 
(FR. DER.)

Sensore di velocità della ruota (ant. 
dx)

E50/GRN Brandstoftemperatuur-sensor Detector de temperatura de 
combustible

Sensore di temperatura del 
carburante

E51/N Hoofdzekering Fusible principal Fusibile principale
E52/N Hoofdzekering Fusible principal Fusibile principale

E53/BRN Hoofdzekering Fusible principal Fusibile principale
E54/BRN Hoofdzekering Fusible principal Fusibile principale
E55/BLK Hoofdzekering Fusible principal Fusibile principale
E58/BLU Hoofdrelais Relé principal Relè principale
E59/BLK Brandstofverwarmer-relais Relé de calentamiento de combustible Relé riscaldamento carburante

E60/N Radiateurventilator-relais nr.3 Relé del ventilador del radiador #3 Relè della ventola del radiatore #3
E69/BLK Injectorkabelset (naar C90) Mazo de cables del inyector (AL C90) Cablaggio iniettore (a C90)

E70/GRY Noodlichtschakelaarkabel (naar 
E68)

Cable del interruptor de luz de 
marcha atrás (AL E68)

Cavo interruttore della luce di 
retromarcia (a E68)

E77/GRY Motorkabelset (naar C88) Mazo de cables del motor (AL C88) Cablaggio del motore (a C88)
E80/GRY Motorkabelset (naar C87) Mazo de cables del motor (AL C87) Cablaggio del motore (a C87)
E91/BLK Relais mistlichten vóór Relé antiniebla frontal Relè dei fari fendinebbia anteriori
E92/BLK Claxonrelais Relé de la bocina Relè del clacson

Noodlichtschakelaarkabel Cable del interruptor de luz de 
marcha atrás

Cavo interruttore faro retromarcia

E30/BLK Noodlichtschakelaar Interruptor de la luz de marcha atrás Interruttore faro retromarcia
E68/GRY Hoofdkabelset (naar E70) Mazo de cables principal (AL E70) Cablaggio principale (a E70)

E81/BLK PTC verwarming-relais #1 Relé del calentador PTC #1 Relé dispositivo di riscaldamento 
PTC n. 1

E82/BLK PTC verwarming-relais #2 Relé del calentador PTC #2 Relé dispositivo di riscaldamento 
PTC n. 2

E83/BLK PTC verwarming-relais #3 Relé del calentador PTC #3 Relé dispositivo di riscaldamento 
PTC n. 3

E89/BLK PTC fusible link box Caja del eslabon fusible PTC Scatola di collegamento fusibili PTC



8A-3-17
Instrument panel
Armaturenbrett

Panmeau d'instruments
Instrumentenpaneel

Tablero de instrumentos
Cruscotto

E: Main harness
E: Hauptkabelbaum
E: Faisceau de fils électriques principa
E: Hoofdkabelset
E: Mazo de cables principal
E: Cablaggio principale

RHD

No./Color Connective position Anschlussposition Position de connexion
Main harness Hauptkabelbaum Faisceau de fils électriques principal

E36/BLK Brake light switch Bremslicht-schalter Interrupteur de feux stop
E61/YEL J/C

E72/BLU Instrument panel harness (To G74) Armaturenbrett-kabelbum (ZUM 
G74)

Faisceau de fils électriques de 
planche de bord (AU G74)

E73/N Instrument panel harness (To G73) Armaturenbrett-kabelbum (ZUM 
G73)

Faisceau de fils électriques de 
planche de bord (AU G73)

E74/N Floor harness (To L61) Bodenwannen-kabelbaum (ZUM 
L61)

Faisceau de fils électriques de 
plancher (AU L61)

E75/GRY Instrument panel harness (To G81) Armaturenbrett-kabelbum (ZUM 
G81)

Faisceau de fils électriques de 
planche de bord (AU G81)

E76/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01)
E100/GRY Interior light Innenraumbeleuchtung Eclairage intérieur

E61

E100

M13A/M15A

E76
(TO K01)

E36

E74
(TO L61)

E73
(TO G73)

E72
(TO G74)

E75
(TO G81)



8A-3-18
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Hoofdkabelset Mazo de cables principal Cablaggio principale

E36/BLK Remlichtschakelaar Interruptor de la luz del freno Interruttore delle luci dei freni
E61/YEL J/C

E72/BLU Kabelset instrumentenpaneel (naar 
G74)

Mazo de cables del tablero de 
instrumentos (AL G74)

Cablaggio del cruscotto (a G74)

E73/N Kabelset instrumentenpaneel (naar 
G73)

Mazo de cables del tablero de 
instrumentos (AL G73)

Cablaggio del cruscotto (a G73)

E74/N Vloerkabelset (naar L61) Mazo de cables del piso (AL L61) Cablaggio del pavimento (a L61)

E75/GRY Kabelset instrumentenpaneel (naar 
G81)

Mazo de cables del tablero de 
instrumentos (AL G81)

Cablaggio del cruscotto (a G81)

E76/N Dakkabel (naar K01) Cable de techo (AL K01) Cavo del tettuccio (a K01)
E100/GRY Cabineverlichting Luz interior Luce abitacolo



8A-3-19

E25

E100
E:Main harness
E:Hauptkabelbaum
E:Faisceau de fils électriques principal
E:Hoofdkabelset
E:Mazo de cables principal
E:Cablaggio principale

LHD

No./Color Connective position Anschlussposition Position de connexion
Main harness Hauptkabelbaum Faisceau de fils électriques principal

E25/BLK(DSL) Acceleration pedal sensor Fahrpedalsensor Capteur de pédale d'accélérateur
E36/BLK Brake light switch Bremslicht-schalter Interrupteur de feux stop

E48/BRN(DSL) Clutch switch Kupplungsschalter Contacteur d'embrayage
E61/YEL J/C

E62/GRN or 
YEL (DSL)

J/C

E63/ORN or 
GRY (DSL)

J/C

E72/BLU Instrument panel harness (To 
G74)

Armaturenbrett-kabelbum (ZUM G74) Faisceau de fils électriques de 
planche de bord (AU G74)

E73/N Instrument panel harness (To 
G73)

Armaturenbrett-kabelbum (ZUM G73) Faisceau de fils électriques de 
planche de bord (AU G73)

E74/N Floor harness (To L61) Bodenwannen-kabelbaum (ZUM L61) Faisceau de fils électriques de 
plancher (AU L61)

E75/GRY Instrument panel harness (To 
G81)

Armaturenbrett-kabelbum (ZUM G81) Faisceau de fils électriques de 
planche de bord (AU G81)

E76/N Roof wire (To K01) Dachkabel (ZUM K01) Fil de toit (AU K01)

E78/BLU(DSL) Instrument panel harness (To 
G82)

Armaturenbrett-kabelbum (ZUM G82) Faisceau de fils électriques de 
planche de bord (AU G82)

E79/N(DSL) Instrument panel harness (To 
G83)

Armaturenbrett-kabelbum (ZUM G83) Faisceau de fils électriques de 
planche de bord (AU G83)

E84/N(DSL) Instrument panel harness (To 
G95)

Armaturenbrett-kabelbum (ZUM G95) Faisceau de fils électriques de 
planche de bord (AU G95)

E100/GRY Interior light Innenraumbeleuchtung Eclairage intérieur

M13A/M15A/DSL

E61E76
(TO K01)

E62 E63E48E36

E74
(TO L61)

E84
(TO G95)

E73
(TO G73)

E72
(TO G74)

E75
(TO G81)

E79
(TO G83)      (TO G82)

E78



8A-3-20
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Hoofdkabelset Mazo de cables principal Cablaggio principale

E25/BLK(DSL) Gaspedaalsensor Sensor del pedal del acelerador Sensore pedale dell’acceleratore
E36/BLK Remlichtschakelaar Interruptor de la luz del freno Interruttore delle luci dei freni

E48/BRN(DSL) Koppelingsschakelaar Interruptor del embrague Interruttore frizione
E61/YEL J/C

E62/GRN or 
YEL (DSL)

J/C

E63/ORN or 
GRY (DSL)

J/C

E72/BLU Kabelset instrumentenpaneel 
(naar G74)

Mazo de cables del tablero de 
instrumentos (AL G74)

Cablaggio del cruscotto (a G74)

E73/N Kabelset instrumentenpaneel 
(naar G73)

Mazo de cables del tablero de 
instrumentos (AL G73)

Cablaggio del cruscotto (a G73)

E74/N Vloerkabelset (naar L61) Mazo de cables del piso (AL L61) Cablaggio del pavimento (a L61)

E75/GRY Kabelset instrumentenpaneel 
(naar G81)

Mazo de cables del tablero de 
instrumentos (AL G81)

Cablaggio del cruscotto (a G81)

E76/N Dakkabel (naar K01) Cable de techo (AL K01) Cavo del tettuccio (a K01)

E78/BLU(DSL) Kabelset instrumentenpaneel 
(naar G82)

Mazo de cables del tablero de 
instrumentos (AL G82)

Cablaggio del cruscotto (a G82)

E79/N(DSL) Kabelset instrumentenpaneel 
(naar G83)

Mazo de cables del tablero de 
instrumentos (AL G83)

Cablaggio del cruscotto (a G83)

E84/N(DSL) Kabelset instrumentenpaneel 
(naar G95)

Mazo de cables del tablero de 
instrumentos (AL G95)

Cablaggio del cruscotto (a G95)

E100/GRY Cabineverlichting Luz interior Luce abitacolo



8A-3-21
G: Instrument panel harness
G: Armaturenbrett-kabelbaum
G: Faisceau de fils électriques de planche de bord
G: Kabelset instrumentenpaneel
G: Mazo de cables del tablero de instrumentos
G: Cablaggio del cruscotto

RHD

G71
(TO C81)

G79
(TO J14)

G27

G43

G28

G41 G25

G01

G03

G22

G18 G11

G30 G19 G68 G21 G66 G17

G46 G31 G36 G05G72
(TO C82)

G91
G32 G37 G58

G77
(TO L64)

G26

G69 G67

G86
G87

G13

G51
G56

G16

G10
G47

G15

G02

G73
(TO E73)G74

(TO E72)

G81
(TO E75)

G78
(TO J04)

G75
(TO L63)

G76
(TO L62)

1413

12
10

11



8A-3-22
No./Color Connective position Anschlussposition Position de connexion
Instrument panel harness Armaturenbrett-kabelbaum Faisceau de fils électriques de planche de bord

G01/BLK Combination switch Kombinationsschalter Commutateur combine
G02/BLK Combination switch Kombinationsschalter Commutateur combine
G03/BLK Combination switch (Wiper) Kombinationsschalter (Wischer) Commutateur combine (Essuie-glace)
G05/BLK Main switch(Key) Hauptschalter (Schlüssel) Interrupteur principal(Clé)
G10/BLK Head light relay Scheinwerfrrelais Relais de phare

G11/N Door lock controller Steuereinheit für türverriegelung Commande de verrouillage des portes
G13/N P/S control module P/S-steuermodur Module de commande du P/S

G15/BLK Turn signal relay Blinkerrelais Relais de clignotant
G16/BLK Rear defogger relay Relais der Heckscheiben-heizung Relais degirrerarriere

G17/N Lighting controller Beleuchtungsregler Commande d'éclairage
G18/N Lighting controller Beleuchtungsregler Commande d'éclairage

G19/BLK Immobilizer control module Wegfhrsperre-teuermodul Module de commande d´immobilisateur
G21/GRN Combination meter Kombinationsinstrument Compteur mixte
G22/BLU Combination meter Kombinationsinstrument Compteur mixte
G25/BLK Multi information display Multi-informations-display Affichage multi-informations
G26/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D)
G27/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G)
G28/BLK Radio Radio Radio

G30/N Clock Uhr Horloge

G31/GRN A/C & Defogger switch Klimaanlagen- und 
Heckscheibenheizungsschalter

Commande d'A/C et désembueur arrière

G32/BRN Heater blower motor switch Heizung-geblãsemotor schalter Commutateur de moteurde soufflerie 
chauffage

G36/N Heater resistor Heizungswiderstand Resistance de chauffage
G37/N Heater fan motor Heizgebläsemotor Moteur de ventilateur de chauffage

G41/BLK Hazard switch Warnblinkerschalter Commutateur de feude de tresse
G43/BLK EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP

G46/BLK Front intermittent timer Vorderes Intervallwischer-
Timerrelais

Relais de minuterie essuie-glace intermittent 
avant

G47/BLK Rear intermittent timer Hinteres Intervallwischer-Timerrelais Relais de minuterie essuie-glace intermittent 
arrière

G51/BLK Driver inflator Gasgenerator (Fahrerseite) Gazogène cóté conducteur
G56/BLK Data link connector Datenverbindungss-tecker Connecteur de transmission de données
G58/YEL Contact coil Kontakt-spule Bobine de contact
G66/YEL J/C
G67/GRY J/C
G68/BLU J/C
G69/BLU J/C
G71/BLU Engine harness (To C81) Motorkabelbaum (ZUM C81) Faisceau de fils électriques de moteur (AU C81)

G72/N(A/T) Engine harness (To C82) Motorkabelbaum (ZUM C82) Faisceau de fils électriques de moteur (AU C82)
G73/N Main harness (To E73) Hauptkabelbaum (ZUM E73) Faisceau de fils électriques principal (AU E73)

G74/BLU Main harness (To E72) Hauptkabelbaum (ZUM E72) Faisceau de fils électriques principal (AU E72)
G75/N Floor harness (To L63) Bodenwannen-kabelbaum (ZUM L63) Faisceau de fils électriques de plancher (AU L63)
G76/N Floor harness (To L62) Bodenwannen-kabelbaum (ZUM L62) Faisceau de fils électriques de plancher (AU L62)

G77/BLU Floor harness (To L64) Bodenwannen-kabelbaum (ZUM L64) Faisceau de fils électriques de plancher (AU L64)
G78/N Front door wire (To J04) Fronttüraabel (ZUM J04) Fil de portiér avaut (AU J04)
G79/N Front door wire (To J14) Fronttüraabel (ZUM J14) Fil de portiér avaut (AU J14)

G81/GRY Main harness (To E75) Hauptkabelbaum (ZUM E75) Faisceau de fils électriques principal (AU E75)
G86/N Diode Diode Diode
G87/N Diode Diode Diode
G91/N ECM



8A-3-23
No./Color Verbindingspositie Posición de conexión Posizione di connessione
Kabelset instrumentenpaneel Mazo de cables del tablero de 

instrumentos
Cablaggio del cruscotto

G01/BLK Combinatieschakelaar Interruptor de combinación Interruttore combinazione
G02/BLK Combinatieschakelaar Interruptor de combinación Interruttore combinazione

G03/BLK Combinatieschakelaar 
(ruitenwisser)

Interruptor de combinación 
(Limpiador)

Interruttore combinato (tergicristallo)

G05/BLK Hoofdschakelaar (sleutel) Interruptor (Llave) principal Interruttore principale (chiave)
G10/BLK Koplamprelais Relé de los faros Relè fari anteriori

G11/N Regeleenheid deurvergrendeling Controlador de bloqueo de las 
puertas

Comando blocco portiere

G13/N P/S-besturingsmodule Módulo de control de P/S Modulo di controllo P/S
G15/BLK Richtingaanwijzerrelais Relé de la señal de giro Relè degli indicatori di direzione
G16/BLK Relais van achterruitverwarming Relé del desempanador trasero Relè disappannatore lunotto

G17/N Regeleenheid voor verlichting Controlador de luces Comando luci
G18/N Regeleenheid voor verlichting Controlador de luces Comando luci

G19/BLK Besturingsmodule 
startonderbreking

Módulo de control del inmovilizador Modulo di controllo 
dell’immobilizzatore

G21/GRN Combinatiemeter Medidor de combinación Contatore combinazione
G22/BLU Combinatiemeter Medidor de combinación Contatore combinazione
G25/BLK Multi-informatie-display Pantalla de informacion multiple Display multifunzioni
G26/BLK Luidspreker vóór (R) Altavoz frontal (DER.) Altoparlante anteriore (dx)
G27/BLK Luidspreker vóór (L) Altavoz frontal (IZQ.) Altoparlante anteriore (sx)
G28/BLK Radio Radio Radio

G30/N Klok Reloj Orologio

G31/GRN A/C- en 
achterruitverwarmingsschakelaar

Interruptor de A/C y del 
desempañador trasero

Interruttore A/C e disappannatore

G32/BRN Schakelaar kachelblazermotor Interruptor del soplador de la 
calefaccón

Interruttore motorino del generatore 
di aria calda

G36/N Kachelweerstand Resistor del calefactor Resistenza del riscaldatore

G37/N Kachelventilatormotor Motor del ventilador del calefactar Motorino della ventola del 
riscaldatore

G41/BLK Waarschuwingslichtschakelaar Interruptor de peligro Interruttore segnalazione luminosa 
di pericolo

G43/BLK EVAP-thermistor Termistor de evaporador Termistore d’EVAP

G46/BLK Intervaltimer voorkant 
(ruitenwisser)

Relé del temporizador intermitente 
delantero

Timer intermittenza tergicristallo 
anteriore

G47/BLK Intervaltimer achterkant 
(ruitenwisser)

Relé del temporizador intermitente 
trasero

Timer intermittenza tergilunotto

G51/BLK Airbag bestuurderszijde Inflador del lado del conductor Generatore di gas sul lato guida
G56/BLK Datalink-stekker Conector de enlace de datos Connettore collegamento dati
G58/YEL Contactbobine Bobina de contacto Bobina di contatto
G66/YEL J/C
G67/GRY J/C
G68/BLU J/C
G69/BLU J/C
G71/BLU Motorkabelset (naar C81) Mazo de cables del motor (AL C81) Cablaggio del motore (a C81)

G72/N(A/T) Motorkabelset (naar C82) Mazo de cables del motor (AL C82) Cablaggio del motore (a C82)
G73/N Hoofdkabelset (naar E73) Mazo de cables principal (AL E73) Cablaggio principale (a E73)

G74/BLU Hoofdkabelset (naar E72) Mazo de cables principal (AL E72) Cablaggio principale (a E72)
G75/N Vloerkabelset (naar L63) Mazo de cables del piso (AL L63) Cablaggio del pavimento (a L63)
G76/N Vloerkabelset (naar L62) Mazo de cables del piso (AL L62) Cablaggio del pavimento (a L62)

G77/BLU Vloerkabelset (naar L64) Mazo de cables del piso (AL L64) Cablaggio del pavimento (a L64)
G78/N Voordeurkabel (naar J04) Cable de puertas delanteras (AL J04) Cavo portiera anteriore (a J04)
G79/N Voordeurkabel (naar J14) Cable de puertas delanteras (AL J14) Cavo portiera anteriore (a J14)

G81/GRY Hoofdkabelset (naar E75) Mazo de cables principal (AL E75) Cablaggio principale (a E75)
G86/N Diode Diodo Diodo
G87/N Diode Diodo Diodo
G91/N ECM
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G:Instrument panel harness
G:Armaturenbrett-kabelbaum
G:Faisceau de fils électriques de planche de bord
G:Kabelset instrumentenpaneel
G:Mazo de cables del tablero de instrumentos
G:Cablaggio del cruscotto

LHD

No./Color Connective position Anschlussposition Position de connexion
Instrument panel harness Armaturenbrett-kabelbaum Faisceau de fils électriques de planche de bord

G01/BLK Combination switch Kombinationsschalter Commutateur combine
G02/BLK Combination switch Kombinationsschalter Commutateur combiné
G03/BLK Combination switch (Wiper) Kombinationsschalter (Wischer) Commutateur combine (Essuie-glace)
G05/BLK Main switch(Key) Hauptschalter (Schlüssel) Interrupteur principal(Clé)
G09/BLK DRL relay DRL-relais Relais de DRL
G10/BLK Head light relay Scheinwerfrrelais Relais de phare

G11/N Door lock controller Steuereinheit für türverriegelung Commande de verrouillage des portes
G13/N P/S control module P/S-steuermodur Module de commande du P/S

G15/BLK Turn signal relay Blinkerrelais Relais de clignotant
G16/BLK Rear defogger relay Relais der Heckscheiben-heizung Relais degirrerarriere

G17/N Lighting controller Beleuchtungsregler Commande d'éclairage
G18/N Lighting controller Beleuchtungsregler Commande d'éclairage

G19/BLK
(M13/M15)

Immobilizer control module Wegfhrsperre-teuermodul Module de commande d´immobilisateur

G21/GRN Combination meter Kombinationsinstrument Compteur mixte
G22/BLU Combination meter Kombinationsinstrument Compteur mixte
G25/BLK Multi information display Multi-informations-display Affichage multi-informations
G26/BLK Front speaker (R) Haut-parleur avant (R) Frontlautsprecher (D)
G27/BLK Front speaker (L) Frontlautsprecher (L) Haut-parleur avant (G)
G28/BLK Radio Radio Radio

G30/N Clock Uhr Horloge

G31/GRN A/C & Defogger switch Klimaanlagen- und 
Heckscheibenheizungsschalter

Commande d'A/C et désembueur arrière

G32/BRN Heater blower motor switch Heizung-geblãsemotor schalter Commutateur de moteurde soufflerie 
chauffage

G36/N Heater resistor Heizungswiderstand Resistance de chauffage
G37/N Heater fan motor Heizgebläsemotor Moteur de ventilateur de chauffage

G40/BLK(DSL) A/C relay A/C-relais Relais A/C
G41/BLK Hazard switch Warnblinkerschalter Commutateur de feude detresse

G79
(TO J24)

G76
(TO L62)

G46

G71
(TO C81)

G26G25G68 G28 G93

G67

G22G13G66G18

G89

G86

G41 G94 G92G30G21G05G56

G17

G11G87

G27G40

G10
G16

G09

G73
(TO E73)

G74
(TO E72)

G81
(TO E )

G78
(TO J34)

G77
(TO L64)

G75
(TO L63)

G91

G31

G37

G51

G19

G15

G58

G43

G32G36

G69

G03

G01 G50

G47G02

G82
(TO E78)

G72
(TO C82)

G83
(TO E79)

13

14

12

27

28

29

11
10

G95
(TO E84)
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G43/BLK
(M13/M15)

EVAP thermistor Verdampfungsthermistor Thermistance d´EVAP

G46/BLK Front intermittent timer Vorderes Intervallwischer-Timerrelais Relais de minuterie essuie-glace 
intermittent avant

G47/BLK Rear intermittent timer Hinteres Intervallwischer-Timerrelais Relais de minuterie essuie-glace 
intermittent arrière

G50/GRY(DSL) Immobilizer control module Wegfhrsperre-teuermodul Module de commande d´immobilisateur
G51/BLK Driver inflator Gasgenerator (Fahrerseite) Gazogène cóté conducteur
G56/BLK Data link connector Datenverbindungss-tecker Connecteur de transmission de données
G58/YEL Contact coil Kontakt-spule Bobine de contact
G66/YEL J/C
G67/GRY J/C
G68/BLU J/C
G69/BLU J/C
G71/BLU

(M13/M15)
Engine harness (To C81) Motorkabelbaum (ZUM C81) Faisceau de fils électriques de moteur 

(AU C81)

G72/N(A/T) Engine harness (To C82) Motorkabelbaum (ZUM C82) Faisceau de fils électriques de moteur 
(AU C82)

G73/N Main harness (To E73) Hauptkabelbaum (ZUM E73) Faisceau de fils électriques principal (AU E73)
G74/BLU Main harness (To E72) Hauptkabelbaum (ZUM E72) Faisceau de fils électriques principal (AU E72)

G75/YEL Floor harness (To L63) Bodenwannen-kabelbaum (ZUM L63) Faisceau de fils électriques de plancher 
(AU L63)

G76/N Floor harness (To L62) Bodenwannen-kabelbaum (ZUM L62) Faisceau de fils électriques de plancher 
(AU L62)

G77/BLU Floor harness (To L64) Bodenwannen-kabelbaum (ZUM L64) Faisceau de fils électriques de plancher 
(AU L64)

G78/N Front door wire (To J34) Fronttüraabel (ZUM J34) Fil de portiér avaut (AU J34)
G79/N Front door wire (To J24) Fronttüraabel (ZUM J24) Fil de portiér avaut (AU J24)

G81/GRY Main harness (To E75) Hauptkabelbaum (ZUM E75) Faisceau de fils électriques principal (AU E75)
G82/BLU(DSL) Main harness (To E78) Hauptkabelbaum (ZUM E78) Faisceau de fils électriques principal (AU E78)

G83/N(DSL) Main harness (To E79) Hauptkabelbaum (ZUM E79) Faisceau de fils électriques principal (AU E79)
G86/N Diode Diode Diode
G87/N Diode Diode Diode
G89/N Diode Diode Diode

G91/N(M13/
M15)

ECM

G92/GRY(DSL) PTC controller PTC-Controller Controleur de PTC
G93/N(DSL) PTC heater #1 PTC-Heizung #1 Rechauffeur de PTC #1
G94/N(DSL) PTC heater #2,3 PTC-Heizung #2,3 Rechauffeur de PTC #2,3
G95/N(DSL) Main harness (To E84) Hauptkabelbaum (ZUM E84) Faisceau de fils électriques principal (AU E84)

No./Color Verbindingspositie Posición de conexión Posizione di connessione
Kabelset instrumentenpaneel Mazo de cables del tablero de 

instrumentos
Cablaggio del cruscotto

G01/BLK Combinatieschakelaar Interruptor de combinación Interruttore combinazione
G02/BLK Combinatieschakelaar Interruptor de combinación Interruttore combinazione

G03/BLK Combinatieschakelaar 
(ruitenwisser)

Interruptor de combinación 
(Limpiador)

Interruttore combinato 
(tergicristallo)

G05/BLK Hoofdschakelaar (sleutel) Interruptor (Llave) principal Interruttore principale (chiave)
G09/BLK DRL-relais Relé del DRL Relè DRL
G10/BLK Koplamprelais Relé de los faros Relè fari anteriori

G11/N Regeleenheid deurvergrendeling Controlador de bloqueo de las puertas Comando blocco portiere
G13/N P/S-besturingsmodule Módulo de control de P/S Modulo di controllo P/S

G15/BLK Richtingaanwijzerrelais Relé de la señal de giro Relè degli indicatori di direzione
G16/BLK Relais van achterruitverwarming Relé del desempanador trasero Relè disappannatore lunotto

G17/N Regeleenheid voor verlichting Controlador de luces Comando luci
G18/N Regeleenheid voor verlichting Controlador de luces Comando luci

G19/BLK
(M13/M15)

Besturingsmodule 
startonderbreking

Módulo de control del inmovilizador Modulo di controllo 
dell’immobilizzatore

G21/GRN Combinatiemeter Medidor de combinación Contatore combinazione

No./Color Connective position Anschlussposition Position de connexion
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G22/BLU Combinatiemeter Medidor de combinación Contatore combinazione
G25/BLK Multi-informatie-display Pantalla de informacion multiple Display multifunzioni
G26/BLK Luidspreker vóór (R) Altavoz frontal (DER.) Altoparlante anteriore (dx)
G27/BLK Luidspreker vóór (L) Altavoz frontal (IZQ.) Altoparlante anteriore (sx)
G28/BLK Radio Radio Radio

G30/N Klok Reloj Orologio

G31/GRN A/C- en 
achterruitverwarmingsschakelaar

Interruptor de A/C y del 
desempañador trasero

Interruttore A/C e disappannatore

G32/BRN Schakelaar kachelblazermotor Interruptor del soplador de la 
calefaccón

Interruttore motorino del generatore 
di aria calda

G36/N Kachelweerstand Resistor del calefactor Resistenza del riscaldatore

G37/N Kachelventilatormotor Motor del ventilador del calefactar Motorino della ventola del 
riscaldatore

G40/BLK(DSL) A/C-relais Relé A/C Relé A/C

G41/BLK Waarschuwingslichtschakelaar Interruptor de peligro Interruttore segnalazione luminosa 
di pericolo

G43/BLK
(M13/M15)

EVAP-thermistor Termistor de evaporador Termistore d’EVAP

G46/BLK Intervaltimer voorkant 
(ruitenwisser)

Relé del temporizador intermitente 
delantero

Timer intermittenza tergicristallo 
anteriore

G47/BLK Intervaltimer achterkant 
(ruitenwisser)

Relé del temporizador intermitente 
trasero

Timer intermittenza tergilunotto

G50/GRY(DSL) Besturingsmodule 
startonderbreking

Módulo de control del inmovilizador Modulo di controllo 
dell’immobilizzatore

G51/BLK Airbag bestuurderszijde Inflador del lado del conductor Generatore di gas sul lato guida
G56/BLK Datalink-stekker Conector de enlace de datos Connettore collegamento dati
G58/YEL Contactbobine Bobina de contacto Bobina di contatto
G66/YEL J/C
G67/GRY J/C
G68/BLU J/C
G69/BLU J/C
G71/BLU

(M13/M15)
Motorkabelset (naar C81) Mazo de cables del motor (AL C81) Cablaggio del motore (a C81)

G72/N(A/T) Motorkabelset (naar C82) Mazo de cables del motor (AL C82) Cablaggio del motore (a C82)
G73/N Hoofdkabelset (naar E73) Mazo de cables principal (AL E73) Cablaggio principale (a E73)

G74/BLU Hoofdkabelset (naar E72) Mazo de cables principal (AL E72) Cablaggio principale (a E72)
G75/YEL Vloerkabelset (naar L63) Mazo de cables del piso (AL L63) Cablaggio del pavimento (a L63)

G76/N Vloerkabelset (naar L62) Mazo de cables del piso (AL L62) Cablaggio del pavimento (a L62)
G77/BLU Vloerkabelset (naar L64) Mazo de cables del piso (AL L64) Cablaggio del pavimento (a L64)

G78/N Voordeurkabel (naar J34) Cable de puertas delanteras (AL J34) Cavo portiera anteriore (a J34)
G79/N Voordeurdraad (naar J24) Cable de puertas delanteras (AL J24) Cavo portiera anteriore (a J24)

G81/GRY Hoofdkabelset (naar E75) Mazo de cables principal (AL E75) Cablaggio principale (a E75)
G82/BLU(DSL) Hoofdkabelset (naar E78) Mazo de cables principal (AL E78) Cablaggio principale (a E78)

G83/N(DSL) Hoofdkabelset (naar E79) Mazo de cables principal (AL E79) Cablaggio principale (a E79)
G86/N Diode Diodo Diodo
G87/N Diode Diodo Diodo
G89/N Diode Diodo Diodo

G91/N(M13/
M15)

ECM

G92/GRY(DSL) PTC controller Controlador PTC Unita di controllo PTC

G93/N(DSL) PTC verwarming #1 Calentador PTC #1 Dispositivo di riscaldamento PTC n. 
1

G94/N(DSL) PTC verwarming #2,3 Calentador PTC #2,3 Dispositivo di riscaldamento PTC n. 
2, 3

G95/N(DSL) Hoofdkabelset (naar E84) Mazo de cables principal (AL E84) Cablaggio principale (a E84)

No./Color Verbindingspositie Posición de conexión Posizione di connessione
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Door, Roof
Türen, Dach
Porte, Toit
Deur, dak

Puertas, Techo
Portiera, Tettuccio

J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Voordeurdraad, achterdeurdraad
J:Cable de puertas delanteras,Cable de puerts traseras
J:Cavo portiera anteriore, cavo portiera posteriore

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Dakdraad
K:Cable de techo
K:Cavo del tettuccio

RHD

J52
(TO L69)

K02J41

J07

J42
(TO L68)

K01
(TO E76)

J04
(TO G78) J01

J02
J08

J06

J05

J15

J51

J14
(TO G79)

J18

J11

J12

J16

Front door wire (Driver side)

Front door wire (Passenger side)

Rear door wire

Rear door wire

K
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No./
Color Connective position Anschlussposition Position de connexion

Front door wire (Driver side) Fronttüraabel (Fahrerseite) Fil de portièr avant (Cote conducteur)

J01/N Front power window motor (Driver 
side)

Frontscheibenhebemotor 
(Fahrerseite)

Moteur de lève-vitre avant (Cote 
conducteur)

J02/N Power window main switch Hauptschalter für automatischen 
fensterheber

Interrupteur principal de lève-vitres

J04/N Instrument panel harness (To G78) Armaturenbrett-kabelbum (ZUM G78) Faisceau de fils électriques de 
planche de bord (AU G78)

J05/BLK Tweeter (R) Hochtöner (R) HP aigus (D)

J06/N Mirror motor (Driver side) Spiegelmotor (Fahrerseite) Moteur de retroviseur (Cote 
conducteur)

J07/GRY Mirror switch Spiegelschalter Interrupteur de rétroviseurs

J08/GRY Front door lock motor(Driver side) Vordertür-sperrmotor (Fahrerseite) Moteur de verrouilage de porte avant 
(Cote conducteur)

Front door wire (Passenger side) Fronttüraabel (Beifahrerseite) Fil de portièr avant (Cote conducteur)

J11/N Front power window motor 
(Passenger side)

Frontscheibenhebemotor 
(Beifahrerseite)

Moteur de lève-vitre avant (Cote 
passager)

J12/N Front power window sub switch Hilfsschalter für vorderen elektrischen 
fensterheber

Commutateur secondaire de lève-
glace électrique avant

J14/N Instrument panel harness (To G79) Armaturenbrett-kabelbum (ZUM G79) Faisceau de fils électriques de 
planche de bord (AU G79)

J15/BLK Tweeter (L) Hochtöner (L) HP aigus (G)

J16/N Mirror motor (Passenger side) Spiegelmotor (Beifahrerseite) Moteur de rètroviseur (Cote 
passager)

J18/GRY Front door lock motor (Passenger 
side)

Vordertür-sperrmotor (Beifahrerseite) Moteur de verrouilage de porte avant 
(Cote passager)

Rear door wire Hecktürkabel Fil de portière arrière

J41/GRY Rear door lock motor (R) Motor für türverriegelung hinten (R) Moteur de verrouilage des portes 
arriere (D)

J42/N Floor harness (To L68) Bodenwannen-kabelbaum (ZUM L68) Faisceau de fils électriques de 
plancher (AU L68)

J51/GRY Rear door lock motor(L) Motor für türverriegelung hinten(L) Moteur de verrouilage des portes 
arriere(G)

J52/N Floor harness (To L69) Bodenwannen-kabelbaum (ZUM L69) Faisceau de fils électriques de 
plancher (AU L69)

Roof wire Dachkabel Fil de toit

K01/N Floor harness (To E76) Bodenwannen-kabelbaum (ZUM 
E76)

Faisceau de fils électriques de 
plancher (AU E76)

K02/N Interior light Innenraumbeleuchtung Eclairage intérieur
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No./
Color Verbindingspositie Posición de conexión Posizione di connessione

Voordeurdraad (bestuurderszijde) Cable de puertasdelanteras (Lado del 
conductor)

Cavo portiera anteriore (lato guida)

J01/N Elektrische voorruitmotor 
(bestuurderszijde)

Motor de la ventanilla automática 
frontal (Lado del conductor)

Motorino alzacristalli portiera 
anteriore (lato guida)

J02/N Hoofdschakelaar elektrische ramen Interruptor principal de la ventanilla 
automática

Interruttore principale alzacristalli 
elettrici

J04/N Kabelset instrumentenpaneel (naar 
G78)

Mazo de cables del tablero de 
instrumentos (AL G78)

Cablaggio del cruscotto (a G78)

J05/BLK Hoge-tonenluidspreker (R) Tweeter (Dcho.) Tweeter (dx)

J06/N Spiegelmotor (bestuurderszijde) Motor del retrovisor (Lado del 
conductor)

Motorino specchietto retrovisore 
esterno (lato guida)

J07/GRY Spiegelschakelaar Interruptor de los retrovisores Interruttore specchietto retrovisore 
esterno

J08/GRY Voordeurvergrendelingsmotor 
(bestuurderszijde)

motor de bloqueo de la puerta frontal 
(Lado del conductor)

Motorino chiusura elettrica portiera 
anteriore (lato guida)

Voordeurdraad (passagierszijde) Cable de puertasdelanteras (Lado del 
pasajero)

Cavo portiera anteriore (lato 
passeggero)

J11/N Elektrische voorruitmotor 
(passagierszijde)

Motor de la ventanilla automática 
frontal (Lado del pasajero)

Motorino alzacristalli portiera 
anteriore (lato passeggero)

J12/N Hulpschakelaar elektrische voorruit Interruptor secundario de las 
ventanillas automáticas traseras

Interruttore secondario alzacristalli 
portiera anteriore

J14/N Kabelset instrumentenpaneel (naar 
G79)

Mazo de cables del tablero de 
instrumentos (AL G79)

Cablaggio del cruscotto (a G79)

J15/BLK Hoge-tonenluidspreker (L) Tweeter (Izdo.) Tweeter (sx)

J16/N Spiegelmotor (passagierszijde) Motor del retrovisor (Lado del 
pasajero)

Motorino specchietto retrovisore 
esterno (lato passeggero)

J18/GRY Voordeurvergrendelingsmotor 
(passagierszijde)

Motor de bloqueo de la puerta frontal 
(Lado del pasajero)

Motorino chiusura elettrica portiera 
anteriore (lato passeggero)

Achterdeurdraad Cable de puertas traseras Cavo portiera posteriore 

J41/GRY Achterdeurvergrendelingsmotor (R) Motor de bloqueo de la puerta trasera 
(DER.)

Motorino chiusura elettrica portiera 
posteriore (dx)

J42/N Vloerkabelset (naar L68) Mazo de cables del piso (AL L68) Cablaggio del pavimento (a L68)

J51/GRY Achterdeurvergrendelingsmotor (L) Motor de bloqueo de la puerta trasera 
(IZQ.)

Motorino chiusura elettrica portiera 
posteriore (sx)

J52/N Vloerkabelset (naar L69) Mazo de cables del piso (AL L69) Cablaggio del pavimento (a L69)
Dakdraad Cable de techo Cavo del tettuccio

K01/N Vloerkabelset (naar E76) Mazo de cables del piso (AL E76) Cablaggio del pavimento (a E76)
K02/N Cabineverlichting Luz interior Luce abitacolo



8A-3-30
J:Front door wire,Rear door wire
J:Fronttürkabel,Hecktürkable
J:Fil de portière avant,Fil de portière arrière
J:Voordeurdraad, achterdeurdraad
J:Cable de puertas delanteras,Cable de puerts traseras
J:Cavo portiera anteriore, cavo portiera posteriore

K:Roof wire
K:Dachkabel
K:Fil de toit
K:Dakdraad
K:Cable de techo
K:Cavo del tettuccio

LHD

J52
(TO L68)

K02J41J42
(TO L69)

K01
(TO E76)

J24
(TO G79) J21

J22
J28

J26

J25

J35

J51

J34
(TO G78)

J38

J31

J32

J37

J36

K

Front door wire (Driver side)

Front door wire (Passenger side)

Rear door wire

Rear door wire
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No./Color Connective position Anschlussposition Position de connexion
Front door wire (Driver side) Fronttüraabel (Fahrerseite) Fil de portièr avant (Cote conducteur)

J31/N Front power window motor (Driver 
side)

Frontscheibenhebemotor 
(Fahrerseite)

Moteur de lève-vitre avant (Cote 
conducteur)

J32/N Power window main switch Hauptschalter für automatischen 
fensterheber

Interrupteur principal de lève-vitres

J34/N Instrument panel harness (To G78) Armaturenbrett-kabelbum (ZUM G78) Faisceau de fils électriques de 
planche de bord (AU G78)

J35/BLK Tweeter (L) Hochtöner (R) HP aigus (D)

J36/N Mirror motor (Driver side) Spiegelmotor (Fahrerseite) Moteur de retroviseur (Cote 
conducteur)

J37/GRY Mirror switch Spiegelschalter Interrupteur de rétroviseurs

J38/GRY Front door lock motor(Driver side) Vordertür-sperrmotor (Fahrerseite) Moteur de verrouilage de porte avant 
(Cote conducteur)

Front door wire (Passenger side) Fronttüraabel (Beifahrerseite) Fil de portièr avant (Cote conducteur)

J21/N Front power window motor 
(Passenger side)

Frontscheibenhebemotor 
(Beifahrerseite)

Moteur de lève-vitre avant (Cote 
passager)

J22/N Front power window sub switch Hilfsschalter für vorderen elektrischen 
fensterheber

Commutateur secondaire de lève-
glace électrique avant

J24/N Instrument panel harness (To G79) Armaturenbrett-kabelbum (ZUM G79) Faisceau de fils électriques de 
planche de bord (AU G79)

J25/BLK Tweeter (R) Hochtöner (L) HP aigus (G)

J26/N Mirror motor (Passenger side) Spiegelmotor (Beifahrerseite) Moteur de rètroviseur (Cote 
passager)

J28/GRY Front door lock motor (Passenger 
side)

Vordertür-sperrmotor (Beifahrerseite) Moteur de verrouilage de porte avant 
(Cote passager)

Rear door wire Hecktürkabel Fil de portière arrière

J41/GRY Rear door lock motor (R) Motor für türverriegelung hinten (R) Moteur de verrouilage des portes 
arriere (D)

J42/N Floor harness (To L69) Bodenwannen-kabelbaum (ZUM L69) Faisceau de fils électriques de 
plancher (AU L69)

J51/GRY Rear door lock motor(L) Motor für türverriegelung hinten(L) Moteur de verrouilage des portes 
arriere(G)

J52/N Floor harness (To L68) Bodenwannen-kabelbaum (ZUM L68) Faisceau de fils électriques de 
plancher (AU L68)

Roof wire Dachkabel Fil de toit

K01/N Main harness (To E76) Haupt-kabelbaum (ZUM E76) Faisceau de fils électriques principal 
(AU E76)

K02/N Interior light Innenraumleuchte Plafonnier
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No./Color Verbindingspositie Posición de conexión Posizione di connessione
Voordeurdraad (bestuurderszijde) Cable de puertasdelanteras (Lado del 

conductor)
Cavo portiera anteriore (lato guida)

J31/N Elektrische voorruitmotor 
(bestuurderszijde)

Motor de la ventanilla automática 
frontal (Lado del conductor)

Motorino alzacristalli portiera 
anteriore (lato guida)

J32/N Hoofdschakelaar elektrische ramen Interruptor principal de la ventanilla 
automática

Interruttore principale alzacristalli 
elettrici

J34/N Kabelset instrumentenpaneel (naar 
G78)

Mazo de cables del tablero de 
instrumentos (AL G78)

Cablaggio del cruscotto (a G78)

J35/BLK Hoge-tonenluidspreker (L) Tweeter (Dcho.) Tweeter (sx)

J36/N Spiegelmotor (bestuurderszijde) Motor del retrovisor (Lado del 
conductor)

Motorino specchietto retrovisore 
esterno (lato guida)

J37/GRY Spiegelschakelaar Interruptor de los retrovisores Interruttore specchietto retrovisore 
esterno

J38/GRY Voordeurvergrendelingsmotor 
(bestuurderszijde)

motor de bloqueo de la puerta frontal 
(Lado del conductor)

Motorino chiusura elettrica portiera 
anteriore (lato guida)

Voordeurdraad (passagierszijde) Cable de puertasdelanteras (Lado del 
pasajero)

Cavo portiera anteriore (lato 
passeggero)

J21/N Elektrische voorruitmotor 
(passagierszijde)

Motor de la ventanilla automática 
frontal (Lado del pasajero)

Motorino alzacristalli portiera 
anteriore (lato passeggero)

J22/N Hulpschakelaar elektrische voorruit Interruptor secundario de las 
ventanillas automáticas traseras

Interruttore secondario alzacristalli 
portiera anteriore

J24/N Kabelset instrumentenpaneel (naar 
G79)

Mazo de cables del tablero de 
instrumentos (AL G79)

Cablaggio del cruscotto (a G79)

J25/BLK Hoge-tonenluidspreker (R) Tweeter (Izdo.) Tweeter (dx)

J26/N Spiegelmotor (passagierszijde) Motor del retrovisor (Lado del 
pasajero)

Motorino specchietto retrovisore 
esterno (lato passeggero)

J28/GRY Voordeurvergrendelingsmotor 
(passagierszijde)

Motor de bloqueo de la puerta frontal 
(Lado del pasajero)

Motorino chiusura elettrica portiera 
anteriore (lato passeggero)

Achterdeurdraad Cable de puertas traseras Cavo portiera posteriore 

J41/GRY Achterdeurvergrendelingsmotor (R) Motor de bloqueo de la puerta trasera 
(DER.)

Motorino chiusura elettrica portiera 
posteriore (dx)

J42/N Vloerkabelset (naar L69) Mazo de cables del piso (AL L69) Cablaggio del pavimento (a L69)

J51/GRY Achterdeurvergrendelingsmotor (L) Motor de bloqueo de la puerta 
trasera(IZQ.)

Motorino chiusura elettrica portiera 
posteriore (sx)

J52/N Vloerkabelset (naar L68) Mazo de cables del piso (AL L68) Cablaggio del pavimento (a L68)
Dakdraad Cable de techo Cavo del tettuccio

K01/N Hoofdkabelset (naar E76) Mazo de cables prineipal (AL E76) Cablaggio principale (a E76)
K02/N Cabineverlichting Luz interior Luce abitacolo
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Floor
Boden

Plancher
Vloer
Piso

Pavimento
E: Console wire
E: Konsolen kabel
E: Fil de console
E: Consoledraad
E: Cable equipo monitor
E: Cavo consolle

L: Floor harness, Fuel pump harness, Rear bumper harness
L: Bodenwannen-kabelbaum, Kraftstoffpumpen-kabelbaum, Heckstossfänger-kabelbaum
L: Faisceau de fils électriques de planche, Faisceau de fils électriques de pompe d'alimentation, Harnais de pare-chocs arriere
L: Vloerkabelset, brandstofpompkabelset, achterbumperkabelset
L: Mazo de cables del piso, Mazo de cables de la bomba de combustible, Cableado preformado de paragolpes trasero
L: Cablaggio del pavimento, cablaggio della pompa del carburante, cablaggio paraurti posteriore

RHD

L82

L69
(TO J52) E95

L83

L63
(TO G75)

L17
L81 L23 L12 L26

L21L35 L93 L28
E98L15

E97 E96
E99

L62
(TO G76)

L61
(TO E74)

L64
(TO G77)

L68
(TO J42)

L16
L72

L04

L25

L05

L51
L27
L91

L22

L11L34L92

L31

L02

L75

L67
L76

L01
L77

L32

L71
L18

L94

L95

L65
(TO O22) L66

(TO O21)
18

17 16

15

L

E

Rear bumper harness

Fuel pump harness
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E:Console wire
E:Konsolen kabel
E:Fil de console
E:Consoledraad
E:Cable equipo monitor
E:Cavo consolle

L:Floor harness, Fuel pump harness, Rear bumper harness
L:Bodenwannen-kabelbaum, Kraftstoffpumpen-kabelbaum, Heckstossfänger-kabelbaum
L:Faisceau de fils électriques de planche, Faisceau de fils électriques de pompe d'alimentation, Harnais de pare-chocs arriere
L:Vloerkabelset, brandstofpompkabelset, achterbumperkabelset
L:Mazo de cables del piso, Mazo de cables de la bomba de combustible, Cableado preformado de paragolpes trasero
L:Cablaggio del pavimento, cablaggio della pompa del carburante, cablaggio paraurti posteriore

LHD

L82

L02

L75

L67
L76

L65
(TO O22)

L66
(TO O21)

L64
(TO G77)

L61
(TO E74)

L62
(TO G76)

E95
L83

L69
(TO J42)

L16
L72

L68
(TO J52)

L63
(TO G75)

L17

L34 L27 L04
E97

E99

L92

L21

L28
E96

L26
L51

L15

L23

L12L35

L31

L93

L81
L22 L11 L05

E98

L01L77

L32
L71

L91

L25
L18

L94

L95

18

16 17

15

L

E

Rear bumper harness

Fuel pump harness
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No./Color Connective position Anschlussposition Position de connexion
Floor harness Bodenwannen-kabelbaum Faisceau de fils électriques de 

plancher
L01/N Rear combination light (R) Heckkombinations leuchte (R) Feu combiné arriere (D)
L02/N Rear combination light (L) Heckkombinations leuchte (L) Feu combiné arriere (G)

L04/BLK Diode #1 Diode #1 Diode #1
L05/BLK Diode #2 Diode #2 Diode #2

L11/N Front door switch (Driver side) Vorderer türschalter (Fahrerseite) Commutateur de porte avant (Cote 
conducteur)

L12/N Front door switch (Passenger side) Vorderer türschalter 
(Beifahrerseite)

Commutateur de porte avant (Cote 
passager)

L15/N Parking brake switch Handbremsenschalter Interrupteur de frein de 
stationnement

L16/N Fuel pump harness (To L72) Kraftstoff-kabelbaum (ZUM L72) Faisceau de fils électriques 
d'alimentation (AU L72)

L17/N Rear door switch (L) Hinterer türschalter (L) Commutateur de porte arrière(G)
L18/N Rear door switch (R) Hinterer türschalter (R) Commutateur de porte arriere (D)

L21/YEL Air bag control module Airbag-steuermodul Module de commande des 
coussins d'air

L22/YEL Pretensioner (Driver side) Vorspanner (Fahrerseite) Pretensionneur (Cote conducteur)
L23/YEL Pretensioner (Passenger side) Vorspanner (Beifahrerseite) Pretensionneur (Cote passager)

L25/YEL Side air-bag inflator (Driver side) Seiten-Airbag-Gasgenerator 
(Fahrerseite)

Gonfleur d´airbag latéral (Cote 
conducteur)

L26/YEL Side air-bag inflator (Passenger 
side)

Seiten-Airbag-Gasgenerator 
(Beifahrerseite)

Gonfleur d´airbag latéral (Cote 
passager)

L27/YEL Driver Inflator Gasgenerator (Fahrerseite) Gazogène cóté conducteur
L28/YEL Passenger inflator Beifahrer-inflator Gazogene passager

L31/N Wheel speed sensor (RR) Raddrehza-hlsensor (RR) Capteur de vitesse de la roue 
(ARG)

L32/N Wheel speed sensor (RL) Raddrehza-hlsensor(RL) Capteur de vitesse de la roue 
(ARD)

L34/N Side air-bag sensor (Driver side) Seiten Air-bag-Sensor (Fahrerseite) Capteur d´airbag latéral (Cote 
conducteur)

L35/N Side air-bag sensor (Passenger 
side)

Seiten Air-bag-Sensor 
(Beifahrerseite)

Capteur d´airbag latéral (Cote 
passager)

L51/ORN J/C

L61/N Main harness (To E74) Hauptkabelbaum (ZUM E74) Faisceau de fils électriques 
principal (AU E74)

L62/N Instrument panel harness (To G76) Armaturenbrett-kabelbaum (ZUM 
G76)

Faisceau de fils électriques de 
planche de bord (AU G76)

L63/N (RHD)
L63/YEL (LHD)

Instrument panel harness (To G75) Armaturenbrett-kabelbaum (ZUM 
G75)

Faisceau de fils électriques de 
planche de bord  (AU G75)

L64/BLU Instrument panel harness (To G77) Armaturenbrett-kabelbaum (ZUM 
G77)

Faisceau de fils électriques de 
planche de bord (AU G77)

L65/N Rearend door harness (To O22) Heckklappen-kabelbaum (ZUM 
O22)

Faisceau de fils électriques de 
hayon (AU O22)

L66/BLU Rearend door harness (To O21) Heckklappen-kabelbaum (ZUM 
O21)

Faisceau de fils électriques de 
hayon (AU O21)

L67/N Rear bumper harness (To L76) Heckstossfänger-kabelbaum (ZUM 
L76)

Harnais de pare-chocs arriere (AU 
L76)

L68/N (RHD)
L69/N (LHD)

Rear door wire (To J42) Hecktürkabel (ZUM J42) Fil de portiére arriére (AU J42)

L69/N (RHD)
L68/N (LHD)

Rear door wire (To J52) Hecktürkabel (ZUM J52) Fil de portiére arriére (AU J52)

L81/N Rear speaker (R) Hecklautsprecher (R) Haut-parleur arriere (D)
L82/N Rear speaker (L) Hecklautsprecher (L) Haut-parleur arriere (G)
L83/N Console wire (To E95) Konsolen (ZUM E95) Fil de console (AU E95)
L91/N Seat heater relay Sitzheizungsrelais Relais de chauffage de siege
L92/N Seat heater (Driver side) Sitzheizung (Fahrerseite) Chauffe-siege (Cote conducteur)
L93/N Seat heater (Passenger side) Sitzheizung (Beifahrerseite) Chauffe-siege (Cote passager)
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Fuel pump harness Kraftstoffpumpen-kabelbaum Faisceau de fils électriques de 
pompe d'alimentation

L94/BLK Seat heater switch (Driver side) Sitzheizungsschalter (Fahrerseite) Contacteur de chauffage du siege 
(Cote conducteur)

L95/ORN Seat heater switch (Passenger 
side)

Sitzheizungsschalter 
(Beifahrerseite)

Contacteur de chauffage du siege 
(Cote passager)

L71/GRY Fuel pump and gauge Kraftstoffpumpe und -anzeige Pompe a carburant et jauge

L72/N Floor harness (To L16) Bodenwannen-kabelbaum (ZUM 
L16)

Faisceau de fils électriques de 
plancher (AU L16)

Rear bumper harness Heckstossfänger-kabelbaum Harnais de pare-chocs arrière
L75/N (RHD)
L77/N (LHD)

Back-up light Rückfahrleuchte Feux de marche arrière

L76/N Floor harness (To L67) Bodenwannen-kabelbaum (ZUM 
L67)

Faisceau de fils électriques de 
plancher (AU L67)

L77/N (RHD)
L75/N (LHD)

Rear fog light Hecknebelleuchte Antibrouillard arrière

Console wire Konsolen kabel Fil de console

E95/N Floor harness (To L83) Bodenwannen-kabelbaum (ZUM 
L83)

Faisceau de fils électriques de 
plancher (AU L83)

E96/N A/T Shift lever Automatikgetriebewählhebel Levier de changement de vitesses 
A/T

E97/BLK Cigar lighter Zigarette-nanzünder Allume-cigares
E98/BLK Cigar lighter Zigarette-nanzünder Allume-cigares
E99/BLK Accessory socket Zubehörbuchse Douille pour accessoire

No./Color Verbindingspositie Posición de conexión Posizione di connessione
Vloerkabelset Mazo de cables del piso Cablaggio del pavimento

L01/N Achtercombinatielicht (R) Luz de combinación trasera (DER.) Fanalatura posteriore (dx)
L02/N Achtercombinatielicht (L) Luz de combinación trasera (IZQ.) Fanalatura posteriore (sx)

L04/BLK Diode nr.1 Diodo #1 Diodo n.1
L05/BLK Diode nr.2 Diodo #2 Diodo n.2

L11/N Voordeurschakelaar 
(bestuurderszijde)

Interruptor de la puerta delantera 
(Lado del conductor)

Interruttore portiera anteriore (lato 
guida)

L12/N Voordeurschakelaar 
(passagierszijde)

Interruptor de la puerta delantera 
(Lado del pasajero)

Interruttore portiera anteriore (lato 
passeggero)

L15/N Handremschakelaar Interruptor del freno de 
estacionamiento

Interruttore freno a mano

L16/N Brandstofpompkabelset (naar L72) Mazo de cables de la combustible 
(AL L72)

Cablaggio della pompa del 
carburante (a L72)

L17/N Achterdeurschakelaar (L) Interruptor de la puerta trasera 
(IZQ.)

Interruttore portiera posteriore (sx)

L18/N Achterdeurschakelaar (R) Interruptor de la puerta trasera 
(DER.)

Interruttore portiera posteriore (dx)

L21/YEL Besturingsmodule airbag Modulo de control de colchón de 
aire

Modulo di controllo degli airbag

L22/YEL Voorspanner (bestuurderszijde) Pretensor (Lado del conductor) Pretensionatore (lato guida)
L23/YEL Voorspanner (passagierszijde) Pretensor (Lado del pasajero) Pretensionatore (lato passeggero)

L25/YEL Zij-airbag (bestuurderszijde) Inflador de la bolsa de aire lateral 
(Lado del conductor)

Generatore di gas per airbag 
laterale (lato guida)

L26/YEL Zij-airbag (passagierszijde) Inflador de la bolsa de aire lateral 
(Lado del pasajero)

Generatore di gas per airbag 
laterale (lato passeggero)

L27/YEL Airbag bestuurderszijde Inflador del lado del conductor Generatore di gas sul lato guida

L28/YEL Airbag passagierszijde Inflador del pasajero Generatore di gas sul lato 
passeggero

L31/N Sensor wielsnelheid (achter rechts) Sensor de velocidad de las ruedas 
(TR.DER.)

Sensore di velocità della ruota 
(post. dx)

L32/N Sensor wielsnelheid (achter links) Sensor de velocidad de las ruedas 
(TR.IZQ.)

Sensore di velocità della ruota 
(post. sx)

L34/N Zij-airbag-sensor (bestuurderszijde) Sensor de la bolsa de airelateral 
(Lado del conductor)

Sensore airbag laterale (lato guida)

No./Color Connective position Anschlussposition Position de connexion
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L35/N Zij-airbag-sensor (passagierszijde) Sensor de la bolsa de airelateral 
(Lado del pasajero)

Sensore airbag laterale (lato 
passeggero)

L51/ORN J/C
L61/N Hoofdkabelset (naar E74) Mazo de cables principal (AL E74) Cablaggio principale (a E74)

L62/N Kabelset instrumentenpaneel (naar 
G76)

Mazo de cables del tablero de 
instrumentos (AL G76)

Cablaggio del cruscotto (a G76)

L63/N (RHD)
L63/YEL (LHD)

Kabelset instrumentenpaneel (naar 
G75)

Mazo de cables del tablero de 
instrumentos (AL G75)

Cablaggio del cruscotto (a G75)

L64/BLU Kabelset instrumentenpaneel (naar 
G77)

Mazo de cables del tablero de 
instrumentos (AL G77)

Cablaggio del cruscotto (a G77)

L65/N Kabelset achterdeur (naar O22) Mazo de cables de la puerta 
posterior (AL O22)

Cablaggio del portellone posteriore 
(a O22)

L66/BLU Kabelset achtergedeelte deur (naar 
O21)

Mazo de cables de la puerta 
posterior (AL O21)

Cablaggio del portellone posteriore 
(a O21)

L67/N Achterbumperkabelset (naar L76) Cableado preformado de 
paragolpes trasero (AL L76)

Cablaggio del paraurti posteriore (a 
L76)

L68/N (RHD)
L69/N (LHD)

Achterdeurdraad (naar J42) Cablr de puertas traseras (AL J42) Cavo portiera posteriore (a J42)

L69/N (RHD)
L68/N (LHD)

Achterdeurdraad (naar J52) Cablr de puertas traseras (AL J52) Cavo portiera posteriore (a J52)

L81/N Luidspreker achter (R) Altavoz trasero (DER.) Altoparlante posteriore (dx)
L82/N Luidspreker achter (L) Altavoz trasero (IZQ.) Altoparlante posteriore (sx)
L83/N Consoledraad (naar E95) Cable de equipo monitor (AL E95) Cavo consolle (a E95)
L91/N Stoelverwarmingsrelais Rele de la calefaccion del asiento Relè riscaldatore sedile

L92/N Stoelverwarming (bestuurderszijde) Calefactor del asiento (Lado del 
conductor)

Riscaldatore sedile (lato guida)

L93/N Stoelverwarming (passagierszijde) Calefactor del asiento (Lado del 
pasajero)

Riscaldatore sedile (lato 
passeggero)

L94/BLK Stoelverwarmingsschakelaar 
(bestuurderszijde)

Interruptor del calefactor del 
asiento (Lado del conductor)

Interruttore riscaldatore sedile (lato 
guida)

L95/ORN Stoelverwarmingsschakelaar 
(passagierszijde)

Interruptor del calefactor del 
asiento (Lado del pasajero)

Interruttore riscaldatore sedile (lato 
passeggero)

Brandstofpompkabelset Mazo de cables la bomba de 
combustible

Cablaggio della pompa del 
carburante

L71/GRY Brandstofpomp en meter Bomba de combustible y medidor Pompa ed indicatore di livello del 
carburante

L72/N Vloerkabelset (naar L16) Mazo de cables del piso (AL L16) Cablaggio del pavimento (a L16)
Kabelset achterbumper Cableado preformado de 

paragolpes trasero
Cablaggio del paraurti posteriore

L75/N (RHD)
L77/N (LHD)

Noodlicht Luz de marcha atrás Faro retromarcia

L76/N Vloerkabelset (naar L67) Mazo de cables del piso (AL L67) Cablaggio del pavimento (a L67)
L77/N (RHD)
L75/N (LHD)

Mistlichten achter Luz antiniebla trasera Fari fendinebbia posteriori

Consoledraad Cable equipo monitor Cavo consolle
E95/N Vloerkabelset (naar L83) Mazo de cables del piso (AL L83) Cablaggio del pavimento (a L83)

E96/N A/T-schakelhendel Palance de cambios de A/T Leva di comando del cambio 
automatico

E97/BLK Sigaretaansteker Encendedor de cigarrillos Accendisigari
E98/BLK Sigaretaansteker Encendedor de cigarrillos Accendisigari
E99/BLK Contactdoos accessoire Tomacorriente auxiliar Presa accessoria

No./Color Verbindingspositie Posición de conexión Posizione di connessione
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Rear
Heckklappe
Porte arriere

Achter
Puerta posterior

Posteriore
O: Rearend door harness, Rear defogger wire
O: Heckklappen-kabelbaum, Heckscheiben-heizungsdraht
O: Faisceau de fils électriques de hayon, Résistance électrique de désembueur de lunette arrière
O: Kabelset achterdeur, achterruitverwarmingskabel
O: Mazo de cables de la puerta posterior, Cable del desempañador trasero
O: Cablaggio del portellone posteriore, cavo disappannatore lunotto

O01O02
O12

O04
O14

O03

O13

O11

O22
(TO L65)

O21
(TO L66)

20

19

O

Rear defogger wire
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No./Color Connective position Anschlussposition Position de connexion
Rearend door harness Heckklappen-kabelbaum Faisceau de fils électriques de hayon

O01/N or 
GRY

Interior light Innenraumbeleuchtung Eclairage intérieur

O02/N High mounted stop light Dritte bremsleuchte Feux stop surélevés
O03/N License plate light #1 Kennzeichenleuchte #1 Feu de plaque dimmatriculation #1
O04/N License plate light #2 Kennzeichenleuchte #2 Feu de plaque dimmatriculation #2
O11/N Rear defogger (+) Heckscheibenentfeuchter (+) Désembueur arrière (+)
O12/N Rear wiper motor Heckscheibe-nwischermotor Moteur d'essuie-glace arrière
O13/N Rearend door switch Heckklappenschalter Interrupteur de hayon

O21/BLU Floor harness (To L66) Bodenwannen-kabelbaum (ZUM L66) Faisceau de fils électriques de plancher 
(AU L66)

O22/N Floor harness (To L65) Bodenwannen-kabelbaum (ZUM L65) Faisceau de fils électriques de plancher 
(AU L65)

Rear defogger wire Heckscheiben-heizungsdraht Résistance électrique de désembueur de 
lunette arrière

O14/N Rear defogger (–) Heckscheibenentfeuchter (–) Désembueur arrière (–)

No./Color Verbindingspositie Posición de conexión Posizione di connessione
Kabelset achterdeur Mazo de cables de la puerta posterior Cablaggio del portellone posteriore

O01/N or 
GRY

Cabineverlichting Luz interior Luce abitacolo

O02/N Derde remlicht Luz de parada de montura alta Luce di stop alta
O03/N Kentekenplaatlampje nr.1 Luz de la matricula #1 Luce targa n.1
O04/N Kentekenplaatlampje nr.2 Luz de la matricula #2 Luce targa n.2
O11/N Achterruitverwarming (+) Desempañador trasero (+) Disappannatore lunotto (+)
O12/N Achterruitenwissermotor Motor del limpiador trasero Motorino del tergilunotto
O13/N Achtergedeelte deurschakelaar Interruptor de compuerta trasera Interruttore del portellone posteriore

O21/BLU Vloerkabelset (naar L66) Mazo de cables del piso (AL L66) Cablaggio del pavimento (a L66)
O22/N Vloerkabelset (naar L65) Mazo de cables del piso (AL L65) Cablaggio del pavimento (a L65)

Achterruitverwarmingskabel Cable del desempañador trasero Cavo disappannatore lunotto
O14/N Achterruitverwarming (–) Desempañador trasero (–) Disappannatore lunotto (–)
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A-4
8

Ground (earth) point
Massepunkt
Points de masse
Aardpunt
Points de masa
Punto di massa (terra)

13 14

8 9 21

M13A/M15A

1

3 4 22

Left side shown

FWD

FWD

RIGHT

19

20

16 17 18

10 11 12

5 6 7

15

2

OR
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8 9 21

DSL

23
25

26

Left side shown

Driver side

FWD

FWD

RIGHT

19

20

16 17 18

5 6 7

15

24

10 11 12
Passenger
side
27 28 29

13 14

OR
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A-5
8

Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Stroomtoevoerschema
Diagrama de alimentación eléctrica
Schema di alimentazione
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Stroomtoevoerschema
Diagrama de alimentación eléctrica
Schema di alimentazione

C58

211

1 Main fuse box
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8A-5-2
Power supply diagram
Stromversorgungsdiagramm
Schéma du circuit d'alimentation
Stroomtoevoerschema
Diagrama de alimentación eléctrica
Schema di alimentazione
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8A-5-3
Fuse and the protected system
Sicherung und geschützte system
Fusible et systém protégé
Zekering het beschermingssysteem
Fusible y systema que protege
Fusibili e sistema protetto

Fuses in main fuse box
Sicherungen im hauptsicherungskasten
Fusibles placés dans la boîte à fusibles principale
Zekering in hoofdzekeringskast
Fusibles de la caja de fusibles principal
Fusibili nella scatola fucibili principale



8A-5-4
No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

100A
Battery Batterie Batterie
Generator Lichtmaschine Generateur
All electric circuit Alle elektrischen schaltkreise Tout circuit électrique

60A Ignition switch Zündschalter Contacteur d'allumage

60A
Individual circuit fuse box Einzeischaltkreissicherungskasten Boîte à fusibles de circuit individuel
Supplementary fuse box Zusatzsicherungskasten Boîte à fusibles supplémentaires

60A ABS actuator unit & control 
module assembly

ABS-stellgliedeinheit 
u.steuermodul-baugruppe

Ensemble de dispositif de commande 
ABS et de module de commande

30A

Radiator fan control relay #1 Kühlergebläseschaltkreise Relais de commande de ventilateur 
de condenseur

Radiator fan motor Kühlergebläse-motor Moteur de ventilateur de radiateur
Condenser fan relay Kondensatorgebläserelais Relais de ventilateur de condenseur

15A
Head light (R) Scheinwerferlicht (R) Phare (D)
Diode Diode Diode

15A
Head light (L) Scheinwerferlicht (L) Phare (G)
Diode Diode Diode

30A
Fuel pump relay Kraftstoff pumpenrelais Relais de pompe à carburant
Main relay Hauptrelais Relais principal

20A
Compressor relay Kompressorrelaiserelais Compresseur relé del
Condenser fan relay Kondensatorgebläserelais Relais de ventilateur de condenseur
A/C compressor Klimaanlagen-Kompressor Compresseur A/C

15A

Main relay Hauptrelais Relais principal
ECM
Imb CM
Fuel pump Kraftstoffpumpe Pompe a carburant
CKP sensor CKP-sensor Détecteur CKP
CMP sensor CMP-sensor Détecteur CMP
Injector #1 Einspritzdüse #1 Injecteur #1
Injector #2 Einspritzdüse #2 Injecteur #2
Injector #3 Einspritzdüse #3 Injecteur #3
Injector #4 Einspritzdüse #4 Injecteur #4
EVAP canister purge valve EVAP spülluft ventil Clapet de purge cartouche d´EVAP
Vehicle speed sensor Fahrzeuggeschwindigkeit sensor Capteur de vitesse
EGR valve EGR-ventil Soupape EGR
ISC valve ISC-ventil Soupape ISC
Oil control valve Öldruckregelventil Vanne de régulation d'huile

<M13A/M15A> 
15A

A/T relay A/T-relais Relais A/T

<DSL>15A Compressor relay Kompressorrelaiserelais Compresseur relé del

1

2

3

4

5

6

7

8

9

10

11



8A-5-5
No.
Nr.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

100A
Accu Batería Batteria
Generator Generador Generatore 
Alle elektrische circuits Todo el circuito eléctrico Tutti i circuiti elettrici

60A Contactschakelaar Interruptor de encendido Interruttore dell’accensione

60A
Circuitzekeringskast Caja de fusibles del circuito individual Scatola fusibili circuito individuale
Zekeringskast Caja de fusibles suplementario Scatola fusibili supplementare

60A Actuator ABS hydraulische 
eenheid/besturingsmodule

Conjunto del móodulo de control y 
unidad del actuador del ABS

Attuatore e gruppo modulo di 
controllo dell’ABS

30A

Radiateurventilator 
regelrelais nr.1

Radiateurrelé de control del relé del 
radiador

Relè di controllo della ventola del 
radiatore n.1

Radiateurventilatormotor Motor del ventilador del radiador Motorino della ventola del radiatore
Condensatorventilator-relais Relé del ventilador del condensador Relè della ventola del condensatore

15A
Koplamp (R) Faro (Der.) Faro anteriore (dx)
Diode Diodo Diodo

15A
Koplamp (L) Faro (Izq.) Faro anteriore (sx)
Diode Diodo Diodo

30A
Brandstofpomprelais Relé de la bomba de combustible Relè della pompa del carburante
Hoofdrelais Relé principal Relè principale

20A

Compressorrelais Compresor Relè del compressore
Condensatorventilator-relais Relé del ventilador del condensador Relè della ventola del condensatore
A/C-compressor Compressor del acondicionador de 

aire
Compressore dell’impianto di A/C

15A

Hoofdrelais Relé principal Relè principale
ECM
Imb CM
Brandstofpomp Bomba de combustible Pompa del carburante
CKP-sensor Sensor de CKP Sensore CKP
CMP-sensor Sensor de CMP Sensore CMP
Injector nr.1 Inyector #1 Iniettore n.1
Injector nr.2 Inyector #2 Iniettore n.2
Injector nr.3 Inyector #3 Iniettore n.3
Injector nr.4 Inyector #4 Iniettore n.4
Afzuigklep EVAP-
koolstoffilter

Válvula de purga del recipiente 
EVAP

Valvola di sfiato cartuccia EVAP

Snelheidssensor voertuig Sensor de la velocidad del vehículo Sensore della velocità del veicolo
EGR-klep Valvula EGR Valvola EGR
ISC-klep Valvula ISC Valvola ISC
Olieregelklep Válvula de control de aceite Valvola di controllo olio

<M13A/M15A> 
15A

A/T-relais Relé A/T Relé A/T

<DSL>15A Compressorrelais Compresor Relè del compressore

1

2

3

4

5

6

7

8

9

10

11



8A-5-6
Individual circuit fuse box, Supplementary fuse box (No.1)
Einzelschaltkreissicherungskasten, Zusatzsicherungskasten (Nr. 1)
Boîte à fusibles de circuit individuel, Boîte à fusibles supplémentaires (n°1)
Individueel circuit-zekeringskast, aanvullende zekeringskast (nr.1)
Caja de fusibles del circuito individual, Caja de fusibles suplementario (N°1)
Scatoila fusibili circuito individuale, scatola fusibili supplementari (N.1)

No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

15A
FRONT FOG

Fog light relay Neblleuchten relais Relais d'antibroillard

15A
HORN

Horn relay Hupenrelais Relais d'avertisseur sensor
Horn Hupe Avertisseur

25A
HEATER

Seat heater relay Sitzheizungsrelais Relais de chauffage de siege
Rear defogger switch Schalter für heckscheibenentfeuchter Interrupteur de désembueur arrière
Rear defogger relay Relais der Heckscheibenheizung Relais de degivreur arriere
Heater fan motor Heizgebläsemotor Moteur de ventilateur de chauffage
PTC controller PTC-Controller Controleur de PTC 

20A
SEAT 

HEATER

Seat heater relay Sitzheizungsrelais Relais de chauffage de siege
Seat heater switch (L) Sitzheizungsschalter (L) Contacteur de chauffage du siege (G)
Seat heater switch (R) Sitzheizungsschalter (R) Contacteur de chauffage du siege (D)

15A
REAR 
DEFG

Rear defogger switch Schalter für heckscheibenentfeuchter Interrupteur de désembueur arrière
Rear defogger relay Relais der Heckscheibenheizung Relais de degivreur arriere
Rear defogger Heckscheibenentfenchter Désembueur arriére

15A
RADIO 
DOME

ECM
Data link connector Datenverbindungsstecker Connecteur de transmission de données
Combination meter Kombination mterr Commodo
Interior light Inneraumleuchte Plafonnier
Multi information display Multi-informations-display Affichage multi-informations

15A
RADIO 
DOME

Radio
Main switch (key switch) Hauptschalter (Schlüsselschalter) Commutateur principal (Contacteur 

d'allumage)
Clock Uhr Horloge
TCM

10A
REAR FOG

Rear fog light switch Schalter für hecknebelleuchte Interrupteur d'antibrouillard arrière
Lighting controller Beleuchtungsregler Commande d'éclairage

10A
HAZARD

Hazard warning light switch Warnblinkerschaclter Commutateur de feu de detresse

13

14

15

16

17

18

18

19

20



8A-5-7
10A
TAIL

Combination Switch 
(Lighting Switch)

Kombinationsschalter (Lichtschalter) Commutateur Combine  (Commutateur 
De Feu)

Diode Diode Diode
Lighting controller Beleuchtungsregler Commande d'éclairage
License plate light #1 Kennzeichenleuchte #1 Feu de plaque dimmatriculation #1
License plate light #2 Kennzeichenleuchte #2 Feu de plaque dimmatriculation #2
Front position light (R) Vordere parkleuchte (R) Feu de position avant (D)
Front position light (L) Vordere parkleuchte (L) Feu de position avant (G)
Rear combination light (R) Heckkombinations leuchte (R) Feu combiné arriere (D)
Rear combination light (L) Heckkombinations leuchte (L) Feu combiné arriere (G)

15A
STOP

Brake light switch Bremslicht-schalter Interrupteur de feux stop
A/T relay A/T-relais Relais A/T
ECM
Imb CM

20A
DOOR LOCK

Door lock controller Steuereinheit für türverriegelung Commande de verrouillage des portes

15A
AIRBAG

Air bag control module Airbag-steuermodul Module de commande des coussins  
d'air

15A
IG

Fuel pump relay Kraftstoffpumpenrelais Relais de pompe à carburant
IG COIL #1
IG COIL #2
Heated oxygen sensor #1 Reheizte lambdasonde #1 Capteur d'oxygène chauffé #1
Heated oxygen sensor #2 Reheizte lambdasonde #2 Capteur d'oxygène chauffé #2
ECM
Imb CM
Air flow meter Luftmassenmesser Debitmetre d'air
Clutch switch Kupplungsschalter Contacteur d'embrayage

10A
TURN.
BACK

Combination Switch 
(Lighting Switch)

Kombinationsschalter (Lichtschalter) Commutateur Combine  (Commutateur 
De Feu)

Door lock controller Steureinheit für türverriegelung Commande de verrouillage des portes
Hazard warning light switch Warnblinkerschalter Commutateur de feude de tresse
Back-up (reversing) light 
switch

Rückfahrleuchtenschalter Interrupteur de feux de marche arrière

Blower fan and A/C switch Gebläse und klimaanlagenmotor Ventilateur soufflant et moteur
Transaxle range sensor Fahrbereichssensor Detecteur de gamme de transmission
A/C relay A/C-relais Relais A/C
PTC controller PTC-Controller Controleur de PTC 

15A
WIPER.

WASHER

Front wiper motor Bremslicht-schalter Interrupteur de feux stop
Headlight beam leveling 
actuator (L)

Scheinwerferstrahl-nivellierstellglied 
(L)

Commande de réglage du faisceau de 
phare (G)

Headlight beam leveling 
actuator (R)

Scheinwerferstrahl-nivellierstellglied 
(R)

Commande de réglage du faisceau de 
phare (D)

Headlight leveling switch Scheinwerfer-justierschalter Commutateur de reglage de phare
Combination switch Kombinationsschalter Commutateur combine
Rear wiper relay Heckscheibenwischerrelais Relais d'essuie-glaces arrière
Rear wiper motor Heckscheibenwischermotor Moteur d'essuie-glace arrière
Front intermittent timer Vorderes Intervallwischer-

Timerrelais
Relais de minuterie essuie-glace 
intermittent avant

Rear intermittent timer Hinteres Intervallwischer-Timerrelais Relais de minuterie essuie-glace 
intermittent arrière

10A
ABS

ABS actuator unit & control 
module assembly

ABS-stellgliedeinheit u.steuermodul-
baugruppe

Ensemble de dispositif de commande 
ABS et de module de commande

No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

22

23

24

25

26

27

28

29



8A-5-8
10A
METER

Combination meter Kombinationsinstrument Compteur mixte
Warning buzzer controller Warnsummersteuergerät Contrôleur d'avertisseur de rappel
P/S controller Servolenkung-steuereinheit Commande P/S
Lighting controller Beleuchtungsregler Commande d'éclairage

15A
ACC

Door lock controller Steureinheit für türverriegelung Commande de verrouillage des portes
Power mirror switch Spiegelschalter Interrupteur de rétroviseurs
Radio
Cigar lighter Zigarette-nanzünder Allume-cigars
Warning buzzer controller Warnsummersteuergerät Contrôleur d'avertisseur de rappel
Multi information display Multi-informations-display Affichage multi-informations
Clock Uhr Horloge

15A
NWH

ECM
EGR valve EGR-ventil Soupape EGR

No.
Nr.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

15A
FRONT FOG

Mistlichtrelais Relé antiniebla Relè dei fari antinebbia

15A
HORN

Claxonrelais Relé de bocina Relè del clacson
Claxon Bocina Clacson

25A
HEATER

Stoelverwarmingsrelais Rele de la calefaccion del asiento Relè riscaldatore sedile
Schakelaar voor 
achterruitverwarming

Nterruptor del desempañador trasero Interruttore disappannatore lunotto

Relais van 
achterruitverwarming

Relé del desempañador trasero Relè disappannatore lunotto

Kachelventilatormotor Motor del ventilador del calefactor Motorino della ventola del riscaldatore
PTC controller Controlador PTC Unita di controllo PTC

20A
SEAT 

HEATER

Stoelverwarmingsrelais Rele de la calefaccion del asiento Relè riscaldatore sedile
Stoelverwarmingsschakelaar 
(L)

Interrupor del calefactor del asiento 
(IZQ.)

Interruttore riscaldatore sedile (sx)

Stoelverwarmingschakelaar 
(R)

Interrupor del calefactor del asiento 
(DER.)

Interruttore riscaldatore sedile (dx)

15A
REAR 
DEFG

Schakelaar voor 
achterruitverwarming

Nterruptor del desempañador trasero Interruttore disappannatore lunotto

Relais van 
achterruitverwarming

Relé del desempañador trasero Relè disappannatore lunotto

Achterruitverwarming Dessempañador trasero Disappannatore lunotto

15A
RADIO 
DOME

ECM
Datalink-stekker Conector de enlace de datos Connettore collegamento dati
Combinatiemeter Medidor de combinación Contatore combinazione
Cabineverlichting Luz interior Luce abitacolo
Multi-informatie-display Pantalla de informacion multiple Display multifunzioni

15A
RADIO 
DOME

Radio
Hoofdschakelaar 
(sleutelschakelaar)

Interruptor principal (Interruptor de la 
llave)

Interruttore principale (interruttore a 
chiave)

Klok Reloj Orologio
TCM

10A
REAR FOG

Schakelaar mistlichten 
achter

Interruptor de la luz antiniebla trasera Interruttore fari antinebbia posteriori

Regeleenheid voor 
verlichting

Controlador de luces Comando luci

10A
HAZARD

Waarschuwingslampje-
schakelaar

Interruptor de peligro Interruttore segnalazione luminosa di 
pericolo

No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

30

31

32

13

14

15

16

17

18

18

19

20



8A-5-9
10A
TAIL

Combinatieschakelaar 
(lichtschakelaar)

Interruptor De Combinación (Inter-
ruptor De Las Luces)

Interruttore combinato (interruttore luci)

Diode Diodo Diodo
Regeleenheid voor verlichting Controlador de luces Comando luci
Kentekenplaatlampje nr.1 Luz de la matricula #1 Luce targa n.1
Kentekenplaatlampje nr.2 Luz de la matricula #2 Luce targa n.2
Parkeerlicht vóór (R) Luz de posición frontal (DER.) Luce di posizione anteriore (dx)
Parkeerlicht vóór (L) Luz de posición frontal (IZQ.) Luce di posizione anteriore (sx)
Achtercombinatielicht (R) Luz de combinación trasera (DER.) Fanalatura posteriore (dx)
Achtercombinatielicht (L) Luz de combinación trasera (IZQ.) Fanalatura posteriore (sx)

15A
STOP

Remlichtschakelaar Interruptor de la luz del freno Interruttore delle luci dei freni
A/T-relais Relé A/T Relé A/T
ECM
Imb CM

20A
DOOR LOCK

Regeleenheid 
deurvergrendeling

Controlador de bloqueo de las
puertas

Comando blocco portiere

15A
AIRBAG

Besturingsmodule airbag Modulo de control de colchón de aire Modulo di controllo degli airbag

15A
IG

Brandstofpomprelais Relé de la bomba de combustible Relè della pompa del carburante
IG COIL #1
IG COIL #2
Verwarmde zuurstof-sensor 
nr.1

Sensor de oxígeno calentado, ho2s #1 Sensore dell’ossigeno di riscaldo #1

Verwarmde zuurstof-sensor 
nr.2

Sensor de oxígeno calentado, ho2s #2 Sensore dell’ossigeno di riscaldo #2

ECM
Imb CM
Luchtstroommeter Medior del flujo de air Anemometro
Koppelingsschakelaar Interruptor del embrague Interruttore frizione

10A
TURN.
BACK

Combinatieschakelaar 
(lichtschakelaar)

Interruptor De Combinación (Inter-
ruptor De Las Luces)

Interruttore combinato (interruttore luci)

Regeleenheid 
deurvergrendeling

Controlador de bloqueo de las
puertas

Comando blocco portiere

Waarschuwingslampje-
schakelaar

Interruptor de peligro Interruttore segnalazione luminosa di 
pericolo

Noodlichtschakelaar (achteruit) Interruptor de la luz de marcha atrás Interruttore faro retromarcia (inversione)
Blazerventilator en A/C-
schakelaar

Motor de A/C ventilador soplador Interruttore ventola del soffiante e dell’A/C

Sensor transmissiebereik Sensor de posicion de la transmision Sensore intervallo transaxle
A/C-relais Relé A/C Relé A/C
PTC controller Controlador PTC Unita di controllo PTC

15A
WIPER.

WASHER

Ruitenwissermotor vóór Interruptor de la luz del freno Motorino del tergicristallo anteriore
Actuator hoogteverstel-
systeem koplampen (L)

Actyador de nivelación del haz de luz 
los faros (Izq.)

Comando livellamento faro anteriore 
(sx)

Actuator hoogteverstel-
systeem koplampen (R)

Actyador de nivelación del haz de luz 
los faros (Der.)

Comando livellamento faro anteriore 
(dx)

Schakelaar hoogteverstel-
systeem koplampen

Interruptor de nivelación de los faros Interruttore livellamento fari anteriori

Combinatieschakelaar Interruptor de combinación Interruttore combinazione
Achterruitenwisser-relais Rele del limpiador trasero Relè del tergilunotto
Achterruitenwissermotor Motor del limpiador trasero Motorino del tergilunotto
Intervaltimer voorkant 
(ruitenwisser)

Relé del temporizador intermitente 
delantero

Timer intermittenza tergicristallo 
anteriore

Intervaltimer achterkant 
(ruitenwisser)

Relé del temporizador intermitente 
trasero

Timer intermittenza tergilunotto

No.
Nr.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

22

23

24

25

26

27

28



8A-5-10
Supplementary fuse box (No.2)
Zusatzsicherungskasten (Nr. 2)
Boîte à fusibles supplémentaires (n°2)
Aanvullende zekeringskast (nr.2)
Caja de fusibles suplementario (N°2)
Scatola fusibili supplementari (N.2)

10A
ABS

Actuator ABS hydraulische 
eenheid/besturingsmodule

Conjunto del móodulo de control y 
unidad del actuador del ABS

Attuatore e gruppo modulo di controllo 
dell’ABS

10A
METER

Combinatiemeter Medidor de combinación Contatore combinazione
Regeleenheid 
waarschuwingszoemer

Controlador del zumbador de aviso Comando del cicalino di allarme

P/S-regeleenheid Controlador de la servodirección Comando del servosterzo
Regeleenheid voor 
verlichting

Controlador de luces Comando luci

15A
ACC

Regeleenheid 
deurvergrendeling

Controlador de bloqueo de las puertas Comando blocco portiere

Elektrische 
spiegelschakelaar

Interruptor de los retrovisores Interruttore specchietti retrovisori esterni 
elettrici

Radio
Sigaretaansteker Encendedorde cigarrillos Accendisigari
Regeleenheid 
waarschuwingszoemer

Controlador del zumbador de aviso Comando del cicalino di allarme

Multi-informatie-display Pantalla de informacion multiple Display multifunzioni
Klok Reloj Orologio

15A
NWH

ECM
EGR-klep Valvula EGR Valvola EGR

No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

30A P/S controller Servolenkung-steuereinheit Commande P/S

30A

Front power window sub switch Hilfsschalter für vorderen 
elektrischen fensterheber

Commutateur secondaire de 
lève-glace électrique avant

Front power window sub switch Hilfsschalter für vorderen 
elektrischen fensterheber

Commutateur secondaire de 
lève-glace électrique avant

No.
Nr.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

30A P/S-regeleenheid Controlador de la servodirección Comando del servosterzo

30A

Hulpschakelaar elektrische 
voorruit 

Interruptor secundairo de las 
ventanillas automáticas traseras

Interruttore secondario 
alzacristalli portiera anteriore 

Hulpschakelaar elektrische 
voorruit 

Interruptor secundairo de las 
ventanillas automáticas traseras

Interruttore secondario 
alzacristalli portiera anteriore 

No.
Nr.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

29

30

31

32

33

34

34

33

LHD RHD

33

34

33

34
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Supplementary fuse box (No.3)
Zusatzsicherungskasten (Nr. 3)
Boîte à fusibles supplémentaires (n°3)
Aanvullende zekeringskast (nr.3)
Caja de fusibles suplementario (N°3)
Scatola fusibili supplementari (N.3)

No.
Nr.
No.

Fuse
Sicherung

Fusible
Protected circuit Schutzschaltung Circuit protege

80A Glow controller Flammwächter Régulateur de préchauffage

30A Fuel heating relay Kraftstoffheizungsrelais Relais de chauffage du carburant

30A PTC heater relay #1 PTC-Heizungsrelais #1 Relais de rechauffeur de PTC #1

30A PTC heater relay #3 PTC-Heizungsrelais #3 Relais de rechauffeur de PTC #3

30A PTC heater relay #2 PTC-Heizungsrelais #2 Relais de rechauffeur de PTC #2

No.
No.
N.

Zekering
Fusible
Fusibile

Beschermd circuit Circuito protegido Circuito protetto

80A Gloeiregeleenheid Controlador de incandescencia Controller fosforescenza

30A Brandstofverwarmer-
relais

Relé de calentamiento de com-
bustible

Relé riscaldamento carburante

30A PTC verwarming-relais #1 Rele del calentador PTC #1 Relé dispositivo di riscaldamento 
PTC n. 1

30A PTC verwarming-relais #3 Rele del calentador PTC #3 Relé dispositivo di riscaldamento 
PTC n. 3

30A PTC verwarming-relais #2 Rele del calentador PTC #2 Relé dispositivo di riscaldamento 
PTC n. 2

3536

38

37

39

35

36

37

38

39

35

36

37

38

39
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8A-6-1

A-6
8

System circuit diagram
Systemschaltdiagramm
Schéma des circuits électriques
Schema elektrisch circuit
Diagrama del circuito eléctrico
Schema del circuito del sistema
A-1 Cranking system (M13A/M15A)
A-1 Kurbelsystem (M13A/M15A)
A-1 Système de démarrage (M13A/M15A)
A-1 Startsysteem (M13A/M15A)
A-1 Sistema de carga (M13A/M15A)
A-1 Sistema accensione a vuoto (M13A/M15A)

OFF ON

BLK

BLK

BLK

BLK/YEL
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11 C43
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A-1 Cranking system (DSL)
A-1 Kurbelsystem (DSL)
A-1 Système de démarrage (DSL)
A-1 Startsysteem (DSL)
A-1 Sistema de carga (DSL)
A-1 Sistema di rotazione a vuoto

OFF ON
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BLK BLK/YEL
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BLK

Starting
motor
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11 C46
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7E77
C88

24 23

BLK/YEL

C45

M

LOCK

B1 B2 ACC IG1 IG2 ST
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7E77
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8A-6-3
A-2 Charging system
A-2 Ladesystem
A-2 Système de charge
A-2 Oplaadsysteem
A-2 Sistema de arranque
A-2 Sistema di caricamento

C41
C47 1

C59 1

G71
C81

C42 1

1
80A
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A-3 Immobilizer control system (M13A/M15A)
A-3 Wegfahrsperrensystem (M13A/M15A)
A-3 Système immobilisateur (M13A/M15A)
A-3 Startonderbrekingsbesturingssysteem (M13A/M15A)
A-3 Sistema inmovilizador (M13A/M15A)
A-3 Sistema di controllo dell’immobilizzatore (M13A/M15A)
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A-3 Immobilizer control system (DSL)
A-3 Wegfahrsperrensystem (DSL)
A-3 Système immobilisateur (DSL)
A-3 Startonderbrekingsbesturingssysteem (DSL)
A-3 Sistema inmovilizador (DSL)
A-3 Sistema di comando dell’immobilizzatore (DSL)

Data link connector

4

9 5G50

15A
IG

15A
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3

11
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26
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Individual
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A-4 Ignition system (M13A/M15A)
A-4 Zündsystem (M13A/M15A)
A-4 Systeme d’allumage (M13A/M15A)
A-4 Ontstekingssysteem (M13A/M15A)
A-4 Sistema de encendido (M13A/M15A)
A-4 Sistema di accensione (M13A/M15A)

15A
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C07 1 3

6
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A-5 Cooling system (M13A/M15A)
A-5 Kühlanlage (M13A/M15A)
A-5 Système de refroidissement (M13A/M15A)
A-5 Koelsysteem (M13A/M15A)
A-5 Sistema de enfriamiento (M13A/M15A)
A-5 Sistema di raffreddamento (M13A/M15A)

E34

M

2

1

30A
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8A-6-8
A-5 Cooling system (DSL)
A-5 Kühlanlage (DSL)
A-5 Système de refroidissement (DSL)
A-5 Koelsysteem (DSL)
A-5 Sistema de enfriamiento (DSL)
A-5 Sistema di raffreddamentio (DSL)
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Nota
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A-6 Engine & A/C control system (M13A/M15A)
A-6 Motor- und klimaanlagen-steuersystem (M13A/M15A)
A-6 Moteur & systeme de commande du climatiseur (M13A/M15A)
A-6 Motor- en A/C-besturingssysteem (M13A/M15A)
A-6 Sistema de control de motor y A/C (M13A/M15A)
A-6 Sistema di comando di motore e A/C (M13A/M15A)
(1/4)
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(2/4)
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(3/4)

7

C01 2

1

BLK/RED

BLK/RED

BLU/YEL

6

C02 2

1

BLU/WHT

5

C03 2

1

BLU/RED

4

C04 2

1

BLU/ORN

10

2

C29

3

1

8 4

RED/YEL

BLK/RED

YEL/BLK

C63

CMP
sensor

#1 #2 #3 #4

BLK/RED BLK/RED BLK/RED

11

C76

8

96

2

10

ECM
9 11 4

RED

2 4

1 3

C26 1

C63

ORN

33 3

C31

C63C64 C64

C30 2 4

1 3

BLK/WHT

RED/BLU
WHT

BLK/WHT

BLK/RED

Knock
sensor

H
ea

te
d 

ox
yg

en
 s

en
so

r #
1

H
ea

te
d 

ox
yg

en
 s

en
so

r #
2

YEL

BRN

31

GRN/YEL

C77
J/C
#5-2

28

31142891

ORN

7

C63C64 2

C17

1

2

BLU

BLK/RED

Oil
control
valve

5

4

YEL/BLK

4

5

BLK/RED

BLK/RED
2 5

C13

10

3

9

1

8

4

28

6

RED/BLU RED/BLK

RED/WHT RED/YEL

ISC
valve



8A-6-13
(4/4)
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position
sensor

C63

C77

15 8

1 3

2

C24

34 17

ORN ORN ORN
BLK/REDORN

GRY/RED GRY/RED

GRY/RED

RED/WHT

YEL/BLKBLK/ORN

G91 C64
C63

31C63 19 351713 34 16 33

PPL

BLK/ORN YEL

YEL

YEL

BLK/RED

BLK/YEL

G91

LT GRN/BLK

C18
C15

2

9

5

31

2

1 4 6

3

1

10

2
C23

GRY/BLU LT GRN/BLK

16

LT GRN

14 1

PNK/BLK

3
1

C27

2

1
3

BLK/REDBLK/RED

GRN/ORN BRN/YEL

WHT/REDGRN/RED

BLU/BLK

CLOSE

OPEN

2

EGR
valve

E
V

A
P

 c
an

is
te

r
pu

rg
e 

va
lv

e

Multi
information

display

Starting
motor

Vehicle
speed
sensor

(IMMOBI)

"C-3""A-1"

"C-1"
(Speed)

"G-2"

"F-1"

C76

10

8

9

4

10

J/C
#5-2

7 6

ECM

P/S
CONT

"G-1"

TCM

P

PPL

P

P

Y

BY LB

4 2

1 3

C28

IAT
sensor

2

1

C25

ECT
sensor

7 6

30

2

C21

1

3

YEL/BLK

BLK/RED

PNK PPL

CKP
sensor

1

A M/T
B A/T

A
B

B

A
B

14
7

13

C76

J/C
#5-1



8A-6-14
A-6 Engine & A/C control system (DSL)
A-6 Motor- und klimaanlagen-steuersystem (DSL)
A-6 Moteur & systeme de commande du climatiseur (DSL)
A-6 Motor- en A/C-besturingssysteem (DSL)
A-6 Sistema de control de motor y A/C (DSL)
A-6 Motore e sistema di controllo A/C (DSL)
(1/4)
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(2/4)
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8A-6-16
(3/4)
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8A-6-17
(4/4)
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8A-6-18
B-1 Windshield wiper and washer
B-1 Frontschweibenwischer und waschanlage
B-1 Essuie-glace et lave-glace de pare-brise
B-1 Ruitenwisser en ruitesproeier voorruit
B-1 Limpiador y lavador trasero
B-1 Tergi-lavacristallo anteriore

A M13A/M15A
B DSL

E22

M
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YEL BLU/WHT
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8A-6-19
B-2 Rear wiper and washer
B-2 Heckschweibenwischer und waschanlage
B-2 Essuie-Glace et lave-glace arrière
B-2 Ruitenwisser en ruitesproeier achterruit
B-2 Desempañador trasero
B-2 Tergi-lavalunotto

YEL

YEL

BLUBLK/ORN

YEL

15A

G47

G03 6 9

694

2
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Intermittent timer

28 WIPER
WASHER

switch
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box



8A-6-20
B-3 Rear window defogger
B-3 Heckscheibenentfeuchter
B-3 Désembueur arrière
B-3 Achterruitverwarming
B-3 Desempañador de la ventanilla trasera
B-3 Disappannatore lunotto

O11O14

11

BLU/WHTYEL/BLK

BRN

BLK/RED

BLKBLK/RED

BLK
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1
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REAR
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8A-6-21
B-4 Power window
B-4 Automatischer fensterheber
B-4 Lève-vitres électriques
B-4 Elektrisch raam
B-4 Espejo eléctrico
B-4 Alzacristalli elettrici
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18 101
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1 2

30A

POWER
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8A-6-22
B-5 Power door lock
B-5 Elektrische türverriegelung
B-5 Verrouillage centralisé des portes
B-5 Centrale deurvergrendeling
B-5 Bloqueo automático de las puertas
B-5 Chiusura elettrica portiere
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8A-6-23
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8A-6-24
B-6 Remote controlled mirror
B-6 Ferngesteuerter spiegel auser beheiztem spiegel
B-6 Retroviseur telecommande sans rechauffeur de retroviseur
B-6 Op afstand bedienbare spiegel
B-6 Espejo de control remoto sin calentador de espejo
B-6 Specchietto retrovisore esterno telecomandato

RHD

YEL/BLK

G16 5

4 1

3

BRN

BLK

BLK

BLK

BLU/WHT

BLK/RED

WHT/BLK

WHT/BLK

LT GRN LT GRN/BLK

GRY/RED GRY/BLU LT GRN LT GRN/BLK

15G78
J04

4G79
J14

6 5

4J04
G78

6 5

J07 7

8

BLK/RED

BLK/RED

GRY

BLK/RED

GRY

GRY

J06
72 6

48

J16
72 6

48

BLK

13J04
G78

14

BLK

BLK

13 14J14
G79

15A

REAR
DEFG

ACC31
25A

HEATER15
15A

17

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

M1 M2
U
P

D
O
W
N

L
E
F
T

R
I
G
H
T

1114

Switch

Relay

Switch
"B-3"

B

DOWN

L

UP

R

R

L

5

1

2

6

4

LT GRN

LT GRN/BLK

GRY/RED

GRY/BLU

GRY

1

1

3

3

Individual
circuit
fuse
box



8A-6-25
B-6 Remote controlled mirror
B-6 Ferngesteuerter spiegel auser beheiztem spiegel
B-6 Retroviseur telecommande sans rechauffeur de retroviseur
B-6 Op afstand bedienbare spiegel
B-6 Espejo de control remoto sin calentador de espejo
B-6 Specchietto retrovisore esterno telecomandato
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8A-6-26
B-7 Horn
B-7 Hupe
B-7 Avertisseur
B-7 Claxon
B-7 Bocina
B-7 Clacson
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8A-6-27
B-8 Seat heater
B-8 Sitzheizung
B-8 Chauffage de siege
B-8 Stoelverwarming
B-8 Calefaccion del asiento
B-8 Riscaldatore del sedile
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8A-6-28
C-1 Combination meter (Meter)
C-1 Kombinationsinstrument (Meter)
C-1 Compteur mixte (Compteur)
C-1 Combinatiemeter (Meter)
C-1 Medidor de combinación (Meter and gauge)
C-1 Contatore combinato (Contatore)
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8A-6-29
C-2 Combination meter (Indicator)
C-2 Kombinationsinstrument (Anzeigelampe)
C-2 Compteur mixte (Témion indicateur)
C-2 Combinatiemeter (Indicator)
C-2 Medidor de combinación (Indicator)
C-2 Contatore combinato (Lampada spia)
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8A-6-30
C-3 Combination meter (Warning lamp)
C-3 Kombinationsinstrument (Wrnleuchte)
C-3 Compteur mixte (Témoins d´avertissement)
C-3 Combinatiemeter (waarschuwingslampje)
C-3 Medidor de combinación (Lámpara de advertencia)
C-3 Contatore combinato (indicatore luminoso)
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8A-6-31
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8A-6-32
D-1 Headlight system
D-1 Scheinwerferanlage
D-1 Système des phares
D-1 Koplampensysteem
D-1 Sistem de los faros
D-1 Sistema fari anteriori
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FOG19
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METER30
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R
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Lighting
switch

Combination switch
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Lighting controller

Diode
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Head
light
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GRN

3
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switch
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box

Individual
circuit
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box



8A-6-33
D-2 Headlight beam leveling system
D-2 Scheinwerfer-nivelliersystem
D-2 Système de réglage des faisceaux de phares
D-2 Hoogteverstelsysteem koplampen
D-2 Sistema de nivelción del haz de luz de los faros
D-2 Comando livellamento fari anteriori

15A

YEL

GRN

GRN

YEL

YEL

GRN

BLK BLK BLK

BLK

switch

28 WIPER.
WASHER

YELYEL

911

E15 3 E05 3

1 1 2

G02

7

E75
E72
G81
G74

14 6

1

2
18

2
BLK BLK

Actuator (LH) Actuator (RH)

YEL

R1P0

P1

P2

P3

P4

R2

R3

R4

R5

R6

G66 9

1

J/C
#2-1

E61 9

1

13

7

J/C
#1

J/C
#1-1

A M13A/M15A
B DSL

A
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B
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B
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G82
E75
E78
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3
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B

A
B
A
B

BLK
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E62 9
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13
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B

A

YEL

YELYEL

J/C
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E63

6

12

5

B

Individual
circuit
fuse
box



8A-6-34
D-3 Position, tail and license plate light
D-3 Begrenzungs-,heck-und kennzeichenleuchte
D-3 Feux de gabart,arriére et de plaque d´immatriculation
D-3 Begrenzingsplaat-, kentekenplaat- en achterlicht
D-3 Luces de paso,cola y de la matrícula
D-3 Luci di posizione anteriori, luce di posizione posteriore e luce targa

O03E13 L01 2

1

L02 2

1

12G77
L64

2O22
L65

6L66
O21

20G74
E72

10A

TAIL

OFF

G02

2

1 E03

2

1 1

2

Front position
light

TURN
BACK

License
light
#1

License
light
#2

 (L)
(R)
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FOG19

4 91

9 7 17 19 15 17
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BLK BLK BLK

RED/YEL

RED/YEL

REDRED

BLK BLK

RED GRN/RED

RED/YEL
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(L)                          (R)
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(Tail light)
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1

J/C
#1
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3

J/C
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4

G67 8 2
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G1810G17
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9

1
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11G66

Lighting controller

Lighting
switch
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1

Individual
circuit
fuse
box
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Lighting controller

J/C
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Tail diode

Lighting
switch

A WIHTHOUT DRL
B WITH DRL
C  M13A/M15A
D  DSL

A

CD

B

14
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8A-6-35
D-4 Front fog light
D-4 Vorderer Nebelscheinwerfer
D-4 Antibrouillard avant
D-4 Mistlichten vóór
D-4 Lus para neblina delantera
D-4 Fari fendinebbia anteriori

E91

LT GRN YEL/BLK

LT GRN YEL/BLK PPLLT GRN

1

2

4

3

G18 G17

G02

5 2

1

6

11
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E14E04

BLK
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Relay

Lighting controller
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Front fog
switch

Lighting switch

FR FOG
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E62
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B

B

A

Individual
circuit
fuse
box



8A-6-36
D-5 Rear fog light
D-5 Hecknevelleuchte
D-5 Antibrouillard arriere
D-5 Mistlichten achter
D-5 Luz antiniebla trasera
D-5 Fari antinebbia posteriori

15A

13

11

1

2

1

16

7G77
L64

2L67
L76

YEL

BLK

BLK

BLKBLK
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YEL/BLK

GRY GRN/RED
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RED/BLK
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FR FOG FOG19
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TURN
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Relay

Lighting controller

(Rear fog)
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"D-4"

L75

TAIL

Rear fog
switch

Lighting switch
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2

3

4L67
L76

RED

BLK

L77

B

11

1

J/C
#2-1

G66

Individual
circuit
fuse
box

A LHD
B RHD



8A-6-37
Memo
Notizen
Note
Notitie
Notas
Nota



8A-6-38
D-6 Illumination light
D-6 Beleuchtungslampe
D-6 Dispositif d’éclairage
D-6 Verlichtingslampje
D-6 Luz de iluminación
D-6 Illuminazione

RED/BLU ORNGRN/RED

RED/YEL

RED/YEL

20G74
E72

REDBLK
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FOG19
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G17
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12

10 34 1
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O
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Individual
circuit
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box



8A-6-39
RED/YELRED/YEL
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8A-6-40
RED/YEL
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8A-6-41
D-7 Interior light
D-7 Innenbeleuchtung
D-7 Plafonterior
D-7 Cabineverlichting
D-7 Luz interior
D-7 Luce abitacolo

BLK/YEL

WHT/RED

WHT/RED

WHT/RED

BLK/RED BLK/RED

BLK/RED
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L65

3L66
O21

18G76
L62

G76
L62

8

E72
G74

16 4O21
L66

15A

RADIO

BRN/WHT
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8A-6-42
D-8 Turn signal and hazard warning light
D-8 Blinklicht und warnleuchte
D-8 Feux clignotants et feux de détresse
D-8 Richtingaanwijzer- en waarschuwingslampje
D-8 Luz de la señal de giro y de advertencia de peligro
D-8 Indicatori di direzione e segnalazione luminosa di pericolo

E06 E12 E02E16

G76
L62
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1
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8A-6-43
D-9 Brake light
D-9 Bremsleuchte
D-9 Feux stop
D-9 Remlicht
D-9 Luz del freno
D-9 Luci dei freni

PNK

PNK

GRN/WHT

GRN/WHT

GRN/WHTGRN/WHT

6

1

2

G74
E72

L01L02
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4
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15A
STOP
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8A-6-44
D-10 Back-up light
D-10 Rückfahrleuchte
D-10 Feux de marche arrière
D-10 Noodlicht
D-10 Luz de marcha atrás
D-10 Faro retromarcia

13

3

G76
L62

4L67
L76

C81
G71

BLK

BLK

RED/BLK

RED/BLK

RED

RED

RED
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Back-up
light
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C D
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Individual
circuit
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box



8A-6-45
E-1 Heater and air conditioning
E-1 Heizung und klimaanlage
E-1 Chauffage et climatisation
E-1 Kachel en airconditioning
E-1 Calefactor y acondicionador de aire
E-1 Riscaldatore e impianto di condizionamento
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4 123

6G31 G32 77 10 8 5 3 2 6
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G37 1
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HEATER
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YEL/GRN
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Heater fan
motor
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switch

Lighting controller
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Heater blower fan switch
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Relay
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C M13A/M15A
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C D

Individual
circuit
fuse
box
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8A-6-46
E-2 PTC heater
E-2 PTC-Heizung
E-2 Rechauffeur de PTC
E-2 PTC verwarming
E-2 Calentador PTC
E-2 Dispositivo di riscaldamento PTC

25A
HEATER

2711

10A

TURN
BACK

27 15
30A
37

30A
39

30A
38

10 15

G92 148 3 12 11

YEL BLU/BLK BLU/YEL BLU/RED

BLU/BLK BLU/YEL BLU/RED

YEL GRN GRN/RED GRN/REDRED/BLU BLU/WHT

BLU/WHT

BLU/WHT WHT YEL

BLU/WHT

BLU/WHT

PTC
CONT

Fuel heating
relay PTC
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relay
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switch
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DRL relay
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Heater blower
fan switch
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BR

BLU/RED

4

1

J/C
#2-1

G66

Individual
circuit
fuse
box

Supplementary
fuse box (No.3)
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8A-6-47
F-1 Radio / cigar lighter
F-1 Radio / Zigarettenanzünder
F-1 Radio / Allume-cigares
F-1 Radio / Sigaretaansteker
F-1 Radio / Encendedor de cigarrillos
F-1 Radio / Accendisigari

"D-6"

Front speaker
(R)

Front speaker
(L)

Rear speaker
(L)

Rear speaker
(R)

G28

G25

G27 G26

2 8 7

15 12 14 13

3

4913121610141115
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15A
ACC
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RADIO
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WHT/RED YEL
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Tweeter
(R)
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GRN/ORNBLU/ORN

GRN/ORNBLU/ORN

BLU/BLK

GRN/YELBLU/BLK

WHT/BLK
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E98 E99
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2

Push
Cigar lighter Acc

socket

(IF EQPD)

Multi information
display

J/C#2-2
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RY
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J/C
#3
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7G69

A J25
B J05
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B J15

A G78
B G79
A J34
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A  LHD
B  RHDIndividual

circuit
fuse
box



8A-6-48
F-2 Multi information display
F-2 Multi-informations-display
F-2 Affichage multi-informations
F-2 Multi-informatie-display
F-2 Pantalla de informacion multiple
F-2 Display multifunzioni

G25

G28

5 8 4

10621 13

15A
ACC

15A
RADIO.
DOME

3118

11

PPL

BLK

BRN

14

RED

12

ORN

15

7 18 24 30

YELBLKBLKGRYGRN

GRYGRN

WHT/BLKWHT/RED

Multi information display

J/C
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RADIO

P

9

WHT

PPLPPLPPL WHT

WHT/RED

"A-6"
W

1

8

G68
2C81�

G71

1122G74
E72

141

2

1

J/C
#2-1

Ambient
temperature
sensor

G66E35

ECM

"A-6"

ECM

P
"G-2"

P/S
CONT

P
"C-1"

(Speed)

Individual
circuit
fuse
box



8A-6-49
F-3 Warning buzzer
F-3 Warnsummer
F-3 Vibreur d'avertissement
F-3 Waarschuwingszoemer
F-3 Zumbador de aviso
F-3 Cicalino d’allarme

L11

Warning buzzer controller (in combination meter)

J/C#2-2

Front door switch

Diode #1

OPEN
CLOSE

G21

2

1

514

13

BLK/YELBLK/YEL

BLK/YEL

BLK/YEL

WHT/BLKRED/YEL

18G76
L62

METERACC
15A

BLK

BLK

31

11

"D-6"

"D-7"

RY

BY

G22

11

BLU/ORN

10A

30

6

1

J/C
#2-1

G66

Individual
circuit
fuse
box



8A-6-50
F-5 Clock
F-5 Uhr
F-5 Horloge
F-5 Klok
F-5 Reloj
F-5 Orologio

CLOCK

G30

4

2

WHT/BLK

BLK

RADIO ACC
15A

31

11

1

WHT/RED

BLK

WHT/RED

15A

18

14

1

G66

J/C
#2-1

1

8

J/C
#2-3

G68

Individual
circuit
fuse
box



8A-6-51
G-1 A/T control system
G-1 Gang-A.G.-steuergerät
G-1 Système de commande de T/A vitesses
G-1 A/T-besturingssysteem
G-1 Limpiador y lavador del parabrisas
G-1 Sistema di controllo dell’A/T

RED/BLK

181978120C3824C39

119 23

1 3

2

P
R N D 2

L

C37

Transaxle
range sensor

Lighting
controller

7

9

9 8 5 3 6

RED/BLK

BLU/WHTGRN/YELGRNGRN/ORNRED

10A

RADIO.
DOME

15A

G56 7 16 4

5

5

Data link connector

BLU

BLU

15

O/D
OFF

RED/YEL BLK

RED/YEL BLK

BLK

RED/BLU

A/T shift
lever

BLU/REDRED/YEL

BLU/REDRED/YEL

BLU/RED

RED/BLK

RED/BLK BLU

BLU

BLU

BLU

Back-up
light

G71
C81

BLK/ORN

BLK/ORN

BLK

ORNWHT/RED

ORNWHT/RED RED

WHT/RED

1

WHT/RED

18 27

RED

G76
L62

13
RED

RED
C81
G71

10G72
C82

2

16 414

"D-10"

"A-6"

TCM

ECM

"G-4"

ABS
Cont.M

"G-2"

P/S
Cont.M

R

B

B B

RB

1

C82
G72

G71
C81

12E72
G745 4

"D-6"

Rear
combination

light

RY

"D-3"

BLU/RED

"C-3"
BB

WHT/RED BLK/ORN

TURN.
BACK

G68 1

9

J/C
#2-3

L51 8

1

J/C
#3

C38

5C82
G726G76

L62

3E95
L83

2

15G76
L62

42

E96

L83
E95

G68 12

6

J/C
#2-3

G67 14

7

J/C
#2-2

Individual
circuit
fuse
box



8A-6-52
"A-6"

"A-6"

ECM

ECM

TCM

11

22

15 16 5 11 12

176

8

2314

GRY/REDWHT/BLU BLU/RED

25C38 C39

YEL

RED

7

8

7

WHT

REDWHTYEL/BLK

YEL

YEL

1C39

BLK

WHT

BLKBLK

C14 6145102

2

8

4

BRN/YEL

3

15A

6

4

1 3

BLK/WHT

BLK/WHT

BLK/WHT

YEL/GRN

BLK

BLK/WHT

WHT/GRN BLK/YEL BRN LT GRN

G91

Vehicle speed
sensor

Shift solenoid
Lock-up
solenoid

AT fuild
temperature
sensor

Timing #2 #1 Pressur
control

solenoid

Shift solenoid

A/T
relay

Y

Y

C38 6 16

C32 2 1

Input sensor

4A/T speed sensor

J/C
#5-1

2

2

G72
C82

7

23
15A

IG

C61 2

7

C76

5

J/C
#5-2

6 12

C77

3

J/C
#2-3

4

G68

G71
C81

12

Main
fuse
box

Individual
circuit
fuse
box

14

13

7

C76

J/C
#5-1



8A-6-53
G-2 Power steering
G-2 Servolenkung
G-2 Direction assistee 
G-2 Stuurbekrachtiging
G-2 Servodirección
G-2 Servosterzo

6 7

"C-3" "C-1" "A-6"

ECM

"A-6"

ECM

"A-6"

ECM

"G-1"

TCM

"G-4"

ABS
Cont.M

P/S
Cont.M

5

4716

18G13

G56

G71
C81

BLK/REDBLU/ORN WHT/RED

30A
P/S

10A
METER

15A

RADIO.
DOME

2

BRN PPL PPL

BRN PPL

BRNPNK

3

BLK

BLKBLU

BLU

BLU

BLU

WHT/RED

5

5

E72
G74

12

BLU

BLU
C82
G72

3

E79
G83

4

BLK/ORN

BLK/ORN

(TACHO)
"C-1"

(Speed)

"F-2"

Multi information
display

(EPS)

3330 18

4 14 12

Data link connector

P B B P P

B

BB

1

1

13

7

J/C
#2-3

14G68

6

12

J/C
#2-3

G68

14

7

J/C
#2-2

<A/T>

G67

A M13A/M15A
B DSL

A

PPL PPL

B

Supplementary
fuse box (No.2)

Individual
circuit
fuse
box



8A-6-54
Memo
Notizen
Note
Notitie
Notas
Nota



8A-6-55
G-3 Air-bag control system
G-3 Airbag-steuersystem
G-3 Système de commande des airbags
G-3 Airbag-besturingssysteem
G-3 Sistema de control del colchón de aire
G-3 Sistema di controllo airbag

3025 18

41418

16G56 7

5

4

RED

RED

GRN/ORN GRN/YEL BLK

BLU

BLU

1G75
L63

L63
G75

2

4

10A
METER

30

27 26 33 34

BLU/RED YEL/REDGRN/RED GRN

24 23

BLU/ORN BLU/YEL

36 35 2831

32L21

15A
AIRBAG

15A

RADIO
DOME

G22 11

2

A
IR

 B
A

G

BLU/ORN

YEL/GRN
WHT/RED

YEL/GRN

BLK

5

BLK/ORN

BLK/ORNBLK/ORN

21L2321L2821L22

WHT/RED

Contact
coil

BLU

21G51

12L27
G58

ECM

"A-6"

A/B
SDM

Connection
detection pin

Data link connector

B

G71
C81

1

1

YG

13

7J/C
#2-2

G67

6

12

J/C
#2-3

G68

Individual
circuit
fuse
box



8A-6-56
LT GRN/BLK LT GRN

6 17 5 16

WHT/GRN WHT/REDGRN/BLK GRN/WHT

18 19

RED/YEL RED/BLK

21 20

21L2621L2521L35

SensorSensor

(IF EQPD)

21L34

L21

A/B
SDM



8A-6-57
G-4 Anti-lock brake system
G-4 Antiblockiersystem
G-4 Système d´antiblocage des freins
G-4 Antiblokkeringssysteem
G-4 Sistema de frenos antienclavamiento
G-4 Sistema antibloccaggio dei freni

E43

E52

1 37

17

WHT/BLUGRN/ORN GRN/WHT

14

GRN/WHT

17

RED/BLU

RED/BLU

23

PNK/BLU

PNK/BLU

WHT/BLU

10A
ABS

15A

RADIO.
DOME

GRN/ORN WHT/RED WHT/BLU

1

60A

ABS HU

IF
R

O
FR IF
R

O
FL

IR
R

O
R

R

IR
F

O
R

F

M

12V

29 18 4

Solenoid
valve relay Motor relay

12V

12V

5V

(ABS)
"C-3"

(EBD)
"C-3"

ABS
Cont.M

ECM Brake
light

switch
"D-9"

RB

12

PPL

"A-6"

P PB GW

2

1

A  M13A/M15A
B DSL

A

A B

G74
G82
E72
E78

2
12

A
B

A
B
A
B

G74
G82
E72
E78

13
11

A
B

14
10

A
B

A
B
A
B

GRN/WHT

Main
fuse
box

Individual
circuit
fuse
box



8A-6-58
6

12

J/C
#2-3

G6814

7

J/C
#2-2

<A/T>

13 26

19 18 15 16 25 2421 22E43

E42 2 1 2 1 L32 1 2 L31 1 2

WHT/BLKWHTRED/BLKRED LT GRN/BLKLT GRN

LT GRN/BLKLT GRN

YEL BRN

YEL BRN

BLKBLK

3L61
E74

G71�
C81

8 1 4

5

BLUBLU

BLU

BLU

4
5

57 16G56

G67

C82
G72

3

BLU

BLU

BLK

BLK

BLU

5 14 4

WHT/RED
BLK/ORN

BLK/ORN

BLK/ORN

5V 5V 5V

12V

5V

Wheel speed sensor
 (FL)

Wheel speed sensor
 (FR)

Wheel speed sensor
 (RL)

Wheel speed sensor
 (RR)

ABS
Cont.M

"A-6"

ECM

"G-1"

TCM

"G-2"

P/S
Cont.M

Data link connector

BBB

2

1

A E41
B E44

BLK

26

A  RHD
B  LHD
C M13A/M15A
D DSL

C D

E72
E78
G74
G82

12
13

C
D

C
D
C
D



8A-7-1

A-7
8

Connector list
Liste der stecker
Liste des blocs raccord de câblage
Stekkerlijst
Lista de conectores
Elenco dei connettori
C

C01 C02 C03 C04 C07 C08

C13 C14 C15 C16 C17

A/T
C18 C19 C20 C21 C23 C24

DSL DSL
C25 C26 C27 C28 C29 C30

C31 C32 C33 C34 C35 C36

A/T DSL RHD M/T
C37 C38 C39

A/T A/T A/T
C40 C41 C42 C43 C44 C45

DSL DSL
C46 C47 C50 C51 C52 C53

DSL DSL DSL

1 2 1 2 1 2 1 2 1 2 3 1 2 3

1 2 3
4 5 6

1 2

6

5

107

4

9

3

8
21 1

2 1

1 2 3

4 5 6 2 1 1 2
1 2 3 1 2 3 1 2 3

1 2 1 1 2 3 1 2 3 4 2 31
1 2

3 4

1 2

3 4
1 2 1 2 1 2 1 1 2

1 2

5 6

3

97 8

4

10 18 19 20 21
7

1 2 3 4 5 6
8 9 10

22 23 24 25
13 14 15 16

26
1711 12

17 18 19 20
7

1 2 5 6
8 9 10 11 13 14 15 16

21 22 23 24
12

3 4

1 2 3
1 1 1 1 1

1 1
1

3
4

1 2
3
4

1 2
3
4

1 2



8A-7-2
C54 C57 C58 C59 C60 C61

A/T
C62 C63 C64

DSL
C66 C68 C69 C70

DSL DSL DSL DSL
C76 C77 C78

DSL
C79 C80 C81 (TO G71) C82 (TO G72) C83 (TO E71)

DSL DSL A/T
C87 (TO E80) C88 (TO E77) C89 (TO E28) C90 (TO E69)

DSL DSL DSL DSL
C93 C94 C95 C96 C97 C98

DSL DSL DSL DSL DSL DSL
C99 C100

DSL DSL

3
4

1 2
3
4

1 2
1

1 1 3
4

1 2

3
4

1 2
1

8 9 10 11 12 13 14 15 16 17
20 21 22 23 24 25
28 29 30 31 32 34 35

2 3 4 5 6 7
18 19

33
26 27

1
8 9 10 11 12 13 14 15 16 17

18 19 20 21 22 23 24 25 26 27
28 29 30 31 32 33 34

2 3 4 5 6 7

1
16

2
17

3
18

4
19

5
20

6
21

7
22

8
23

9
24

10
25

11
26

12
27

13
28

14
29

15
30

31
46

32
47

33
48

34
49

35
50

36
51

37
52

38
53

39
54

40
55

41
56

42
57

43
58

44
59

45
60

1 2 3 1 2 3
2 4 6
1 3 5

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  ) 2 1

5 4 3 2 1 2 1

1

4

9

32

8

13

5

10

6

11

7

12

1 2 3
84 6 75 4 5

1 2 3

1

4

3

6
or

2

5

3

6

1

4

2

5

5

6

7

8
9

or
10
11

1
2
3
4

5

6

7

1
2
3
4

8
9

10
11

321
654

321
654

1 2 1 2 1 2 1 2
1 1

1 1



8A-7-3
E

E01 E02 E03 E04 E05 E06

E11 E12 E13 E14 E15 E16

E20 E21 E22 E23 E25 E26

DSL DSL
E27 E28 (TO C89) E29

DSL DSL DSL
E30 E31 E32 E33 E34 E35

DSL DSL RHD M/T
E36 E37 E38 E39 E41 E42

A/T LHD LHD RHD
E43 E44 E48 E50

LHD DSL DSL
E51 E52 E53 E54 E55 E58

DSL DSL DSL

1
2 3

1 2 1 2 1 2 1 2 3 1 2

1
2 3

1 2 1 2 1 2 1 2 3 1 2

1 1 1 2 1 2
3 4

4 5 631 2 1 2
3

8
30

9
31

10
32

11
33

12
34

13
35

14
36

15
37

16
38

17
39

18
40

19
41

20
42

21
43

22
44

23
45

24
46

25
47

26
48

27
49

28
50

1
7

29

51
73

52
74

53
75

54
76

55
77

56
78

57
79

58
80

59
81

60
82

61
83

62
84

63
85

64
86

65
87

66
88

67
89

68
90

69
91

70
92

71
93

72
94

2

3 4

5 6

123
456

6

1 2 3

7
4 5

8

1 2
1 2

3 4 2
1 21

2
1

1 2

3

4
21

12

34
1 2 1 2 2 1

2 1

2 3 4 5 6 7 8 9 10 11 12

15 16 17 18 19 20 21 22 23 24 25

13

26

1

14

2 1
431 2 1 2 3 4

1 2 1 21 1
1

2

1

4

2 3



8A-7-4
E59 E60 E61

DSL DSL
E62 E63 E68 (TO E70)

DSL DSL
E69 (TO C90) E70 (TO E68) E71 (TO L83) E72 (TO G74) E73 (TO G73)

DSL DSL
E74 (TO L61) E75 (TO G81) E76 (TO K01) E77 (TO C88) E78 (TO G82)

DSL DSL
E79 (TO G83) E80 (TO C87) E81 E82 E83

DSL DSL
E84 (TO G95) E89 E91 E92 E93 E95 (TO L83)

E96 E97 E98 E99 E100

3 4
5

1
2

1
2

3 4

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

or

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )
2 1

123
456

1 2
4 5

1 2 3 11 10 9 8 7 6 5 4 3 2 1
22 21 20 19 18 17 16 15 14 13 12 12

1 2 3
84 6 75

2

7

12

1

3

8

6

11

5

10

4

9

2 1
4 3

5

6 or

7

1
2
3
4

8
9

10
11

5

6

7

8
9

10
11

1
2
3
4

1

3

8

2

7

12

4

9

5

10

6

11

1 2

4

9

3

8

13

5

10

6

11

7

12

3

6

1

4

2
or

5

1

4

3

6

2

5

1
2

3 4

1
2

3 4

1
2

3 4

3 2 1 1 2 3

1
2

3 4

1
2

3 4

1
2

3 4 5

321
64 5

321
64 5

1
1

2
21

3

1

3
2



8A-7-5
G

G01 G02 G03 G05 G09

LHD
G10 G11 G13 G15 G16

G17 G18 G19 G21

M13A/M15A
G22 G25 G26 G27

G28 G30 G31 G32

G36 G37 G40 G41 G43 G46

DSL M13A/M15A
G47 G50 G51

DSL

1 2
3 4
5 6

9 10

7

8

1

7
3 4

8 9

2

5 6
12
13 14

10 11

1 2 3 4

7 8 9
5 6 4 5

32

6

1
5
4

3 2 1

5
4

3 2 1

1 4 5 8
9 12 13 14 15 18

2 7
10

3
11 17

6
16

1 2

3 4 5 6 7 8
1

2 3

5
4

3 2 1

1098765

4321 1
3

2
64 5

21 43
1 2 3 4 5

11 12 13 14 15
6 7 8 9 10

18 19 20 21 2216 17

1 2 3 4 5
11 12 13 14 15

6 7 8 9 10
18 19 20 21 2216 17

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

1

2

1

2

17 18 19

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16

20 21 22 23
292827262524

30 31 32 33 34 35 36

1 2 3 4 1 2 3 4 5 6 7 8 9 10 1
4

2
6

3
75

1 2
3 4

1

2

5
4

3 2 1

1 2 3
4 5 6
7 8 9

1

2

1 2 3
4 5 6
7 8 9

1 2 3
4 5 6
7 8 9

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8



8A-7-6
G56 G58 G66

G67 G68 G69

G71 (TO C81) G72 (TO C82) G73 (TO E73) G74 (TO E72) G75 (TO L63)

M13A/M15A A/T
G76 (TO L62) G77 (TO L64) G78 (TO J04 or J34)

G79 (TO J14 or J24) G81 (TO E75) G82 (TO E78) G83 (TO E79) G86

DSL DSL
G87 G89 G91 G92

M13A/M15A
G93 G94 G95 (TO E84)

8 7 6 5 4 3 2 1

910111213141516
12

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )

3

8

13

12

4

9

7

12

6

11

5

10

3

8

2

5

1

47 6 21
1 2 3 4 5 6 7 8 9 10 11
12 13 14 15 16 17 18 19 20 21 22 431 2

1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17 18

1 2

4

9

3

8

13

5

10

6

11

7

12

7 456 1
16 15 14 13 10

9 2
18

8
17 11

3
12

7 456 1
16 15 14 13 10

9 2
18

8
17 11

3
12

1

3

8

2

7

12

4

9

5

10

6

11

3

8

13

12

4

9

7

12

6

11

5

10

2

7

12

1

3

8

6

11

5

10

4

9

2 1
( )

2 1
( )

2 1
( )

7
1 2 3 4 65

8 9 10 11 12 13 14 15 16
1817 19
1928 30

20 21 22 23 24 25 26 27
31 32 33 34 35

1 2 3 4 5 6 7 8 10
11 12 13 14 15 16 17 18

9
19 20

21 431 2 1 2 3



8A-7-7
J

K

J01 J02 J04 (TO G78) J05 J06

J07 J08 J11 J12

J14 (TO G79) J15 J16 J18

J21 J22 J24 (TO G79) J25 J26

J28 J31 J32 J34 (TO G78)

J35 J36 J37 J38

J41 J42 (TO L69 or L68) J51

J52 (TO L68 or L69)

1 2
1 2 3 4
5 6 7 8 9 10

1 2 3 4 5 6
10 11 12 13 14

7
17

98
1815 16

21 4 3 2
5
1

7 68

1 2 3
8
4

6 75 1 2 3 4 5 6 1 2 1 2 3 4 5

1 2 3 4 5 6
10 11 12 13 14

7
17

98
1815 16

21 4 3 2
5
1

7 68
1 2 3 4 5 6

1 2 1 2 3 4 5
1 2 3 4 5 6

10 11 12 13 14
7

17
98

1815 16
21 4 3 2

5
1

7 68

1 2 3 4 5 6 1 2
1 2 3 4
5 6 7 8 9 10

1 2 3 4 5 6
10 11 12 13 14

7
17

98
1815 16

21 4 3 2
5
1

7 68

1 2 3
8
4

6 75 1 2 3 4 5 6

1 2 3 4 5 6
3

or
21

64 5
1 2 3 1 2 3 4 5 6

3
or

21
64 5

1 2 3

K01 (TO E76) K02

1 2
3 4

1

3
2



8A-7-8
L

L01 L02 L04 L05 L11 L12

L15 L16 (TO L72) L17 L18

L21 L22 L23

L25 L26 L27 L28 L31 L32

L34 L35 L51 L61 (TO E74)

L62 (TO G76) L63 (TO G75) L64 (TO G77) L65 (TO O22) L66 (TO O21)

L67 (TO L76) L68 (TO J52 or J42) L69 (TO J42 or J52) L71

L72 (TO L16) L75 L76 (TO L67) L77 L81 L82

1 2
3 4

1 2
3 4

2 1
( )

2 1
( )

1 1

1
2 1
4 3 1 1

1 2 3 4 5 6 7 9 10 118
12 13 14 15 16 17 18 19 20 21 22 26 27 28 29 30 31 32 33 34 35 3623 24 25

1 2 1 2

1 2 1 2 21 21 1 2 1 2

1 2 1 2

1 2 3 4 5 6
8 9 10 11 12

7
13 14

(  )
3

8

2

5

1

47 6

9 8 7 6 5 4 3 2 1
18 17 16 15 14 13 12 11 10

124 3

3

8

13

12

4

9

7

12

6

11

5

10

123
46 5

123
456

1 2

3 4

1 or23
46 5

3 2 1 1 or23
46 5

3 2 1 21
3 4

1 2
3 4 1 2

2 1

4 3
1 2

1

2

1

2



8A-7-9
O

L83 (TO E95) L91 L92 L93 L94 L95

123
46 5 1 2

3 4 21 21
1 2
3 4 5 6

1 2
3 4 5 6

O01 O02 O03 O04 O11 O12

O13 O14 O21 (TO L66) O22 (TO L65)

1

3
2 21

2
1

2
1

1
1 2
3 4

1 2
3 4 1 321

654
321
64 5
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8A-8-1

A-8
8

Glossary
Fachbegriffe
Glossaire
Verklarende woordenlijst
Glosario
Glossario

English Deutsch Français Nederlands Español Italiano
A/C amplifier Klimaanlagenver-

stärker
Amplificateur d'A/C A/C-versterker Amplificador de A/C Amplificatore A/C

A/C mode actuator Klimaanlage-Betrieb-
sart-Stellelement

Actuateur de mode
A/C

A/C-modusactuator Actuador del modo
A/C

Attuatore modalità A/
C

A/C Pressure sensor Klimaanlagendruck-
sensor

Capteur de pression 
d'A/C

A/C-druksensor Sensor de presión de 
A/C

Sensore pressione di A/
C

A/C & Rear  defogger 
switch

Klimaanlagen- und 
Heckscheibenhei-
zungsschalter

Commande d'A/C et 
désembueur arrière

A/C- en achterruitver-
warmings-schakelaar

Interruptor de A/C y 
del desempañador 
trasero

Interruttore A/C e 
disappannatore 
lunotto

A/T fluid Automatikgetriebeflüs-
sigkeit

Liquide d'A/T A/T-vloeistof Líquido de A/T Liquido cambio 
automatico

A/T mode switch Automatikgetriebe-
Betriebsartschalter

Contacteur de mode
A/T

A/T-modusschakelaar Interruptor del modo 
A/T

Interruttore modalità 
cambio automatico

A/T shift illumination Fahrstufenbe-
leuchtung

Eclairage du 
changement de 
vitesses d'A/T

A/T-schakelver-
lichting

Iluminación de cambio 
de A/T

Illuminazione cambio 
automatico

A/T shift lock solenoid Automatikgetriebe-
Schaltsperren-
Magnetventil

Solénoïde de 
verrouillage du 
changement de 
vitesses d'A/T

A/T-schakelvergren-
delingsmagneet

Solenoide de bloqueo 
de cambio de A/T

Elettrovalvola blocco 
cambio automatico

ABS control actuator ABS-
Reglerstellelement

Actuateur de 
commande d'ABS

ABS-besturings-
actuator

Actuador de control de 
ABS

Attuatore di comando 
ABS

Acceleration pedal 
sensor

Fahrpedalsensor Capteur de pédale 
d'accélérateur

Gaspedaalsensor Sensor del pedal del 
acelerador

Sensore pedale 
dell’acceleratore

Actuator Stellelement Actuateur Actuator Actuador Attuatore
Air flow meter Lufimassenmesser Debitmetre d’air Luchtstroommeter Medidor del flujo de 

aire
Anemometro

Ambient temperature 
sensor

AuBentempera-
turesonde

Capteur de 
température 
extérieure

Omgevings-
temperatuursensor

Sensor de temperat-
ura ambiente

Sensore temperatura 
esterna

Back-up light switch 
wire

Rückfahrlichtschalter-
Zuleitung

Câble de contacteur 
de feu de recul

Noodlichtschakelaar-
kabel

Cable del interruptor 
de luz de marcha 
atrás

Cavo interruttore faro 
retromarcia

Boost pressure sensor Ladedrucksensor Capteur de 
surpression 

Boost-druksensor Sensor de presión de 
refuerzo

Sensore di pressione 
del boost

Circuit breaker Leistungsschalter Coupe-circuit Circuitonderbreker Disyuntor Interruttore di circuito
Clutch pedal position 
switch

Kupplungspedal-
Positionsschalter

Contacteur de position 
de pédale 
d’embrayage

Positieschakelaar
koppelingspedaal

Interruptor de posición 
del pedal embrague

Interruttore posizione 
pedale della frizione

Clutch switch Kupplungsschalter Contacteur 
d'embrayage

Koppelings-
schakelaar

Interruptor del 
embrague

Interruttore frizione

CO adjusting resistor CO-Stellwiderstand Résisteur de réglage 
du CO

CO-afstelweerstand Resistor de ajuste de 
CO

Resistore di 
aggiustaggio CO

Coil antenna Rahmenantenne Cadre fixe Spoeldantenne Antena de cuadro Antenna a bobina
Combination switch Kombischalter Commutateur 

commodo
Combinatie-
schakelaar

Interruptor de
combinación

Interruttore 
combinazione

Condenser fan Kondensatorgebläse Ventilateur de 
condensateur

Condensatorventilator Ventilador del
condensador

Ventola del 
condensatore

Contact coil Kontaktspule Bobine de contact Contactbobine Bobina de contacto Bobina di contatto
Cruise actuator Tempomat-

Stellantrieb
Ensemble 
d’actionneur de 
régulation de vitesse

Actuator cruise-control Conjunto del impulsor 
de crucero

Comando velocità di 
crociera

Data link connector Datenübertragungs-
anschluß

Contacteur de liaison 
des données

Datalink-stekker Conector de enlace de 
datos

Connettore 
collegamento dati

Dual cut switch Gasdruckschalter Interrupteur de coupure 
à double action

Dubbele onderbrek-
ingsschakelaar

Interruptor de corte 
doble

Interruttore doppio
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Dual pressure switch Doppeldruckschalter Double pressostat Schakelaar

dubbele druk
Interruptor de dos
presiones

Interruttore doppia 
pressione

EGR stepper motor EGR-Schrittschalt-
motor

Moteur pas-à-pas 
d’EGR

EGR-stappenmotor Motor paso a paso 
EGR

Motore a passo EGR

EVAP canister purge 
valve

EVAP-Spülluftventil Soupape de purge de 
cartouche d’EVAP

Afzuigklep EVAP-
koolstoffilter

Válvula de purga de 
cesto de EVAP

Valvola di sfiato 
cartuccia EVAP

EVAP canister vent 
valve

EVAP-
Entlüftungsventil

Clapet d’event de 
cartouche d’EVAP

Afzuigklep EVAP-
koolstoffilter

Válvula de ventilación 
del cesto EVAP

Valvola di ventilazione 
cartuccia EVAP

Exhaust gas 
recirculation

Abgasrückführung Re circulation des gaz 
d'échappement

Recirculatie
uitlaatgassen

Re circulación de los 
gases de escape

Ricircolo gas di 
scarico

Forward clutch 
cylinder revolution 
sensor

Vorwärtskupplung-
Zylinderdrehzahl-
sensor

Capteur de rotation du 
cylindre d'embrayage 
avant

Voorwaartskoppeling 
cilinderomwenteling-
sensor

Sensor de rotación del 
cilindro del embra

Sensore della 
rotazione del cilindro 
della marcia avanti

Front clearance light Vordere Begren-
zungsleuchte

Feu de gabarit avant Begrenzingslicht vóór Luz de despeje Luci d’ingombro 
anteriori

Front combination 
light

Vordere Kombileuchte Feu commodo arriére Combinatielicht
voorkant

Luz de combinación 
delantera

Fanalatura anteriore

Fuel injection Kraftstoffeinspritzung Injection de carburant Brandstofinjectie Inyección de
combustible

Iniezione carburante

Front intermittent 
timer relay

Vorderes Intervall-
wischer-Timerrelais

Relais de minuterie 
essuie-glace 
intermittent avant

Relais intervaltimer 
voorkant

Relé del temporizador 
intermitente delantero

Relè del timer 
intermittenza 
tergicristallo anteriore

Fuel heating relay Kraftstoffheizungs-
relais

Relais de chauffage 
du carburant

Brandstofverwarmer-
relais

Relé dé calentamiento 
de combustible

Relé riscaldamento 
carburante

Fuel level gauge Kraftstoffstandgeber Jauge de niveau de 
carburant

Brandstofpeilmeter Indicador de nivel de 
combustible

Indicatore del livello di 
carburante

Fuel pressure sensor Kraftstoffdrucksensor Capteur de pression 
de carburant

Brandstofdruk-
sensor

Sensor de presión del 
combustible

Sensore di pressione 
del carburante

G sensor G-Sensor Capteur de G G-sensor Sensor G Sensore G
Gas generator Gasgenerator Générateur de gaz Gasgenerator Generador de gas Generatore di gas
Generator Generator Dynamo Generator Generador Generatore
Glow controller Flammwächter Régulateur de 

préchauffage
Gloeiregeleenheid Controlador de

incandescencia
Controller 
fosforescenza

Hazard warning light Warnblinker Feu de détresse Waarschuwings-
lampje

Luz de aviso de
peligro

Segnalazione 
luminosa di pericolo

Headlight beam 
leveling actuator

Scheinwerfer-Niveau-
Stellelement

Actuateur de réglage 
des projecteurs

Actuator
hoogteverstel-
systeem koplamp

Actuador de nivel-
ación del haz de los 
faros

Comando livellamento 
fari anteriori

Headlight leveling 
motor

Scheinwerfer-Niveau-
Einstellmotor

Moteur de réglage des 
projecteurs

Motor
hoogteverstel-
systeem koplampen

Motor de nivelación 
del haz de los faros

Motorino livellamento 
dei fari

Heated oxygen sensor Beheizte Lambda-
sonde

Capteur d'oxygène 
chauffé

Verwarmde zuurstof-
sensor

Sensor de oxígeno 
calentado

Sensore dell’ossigeno 
di riscaldo

Heater blower motor Heizgebläsemotor Moteur de soufflante 
de chauffage

Motor kachelblazer Motor del soplador del 
calefactor

Motorino del 
generatore di aria 
calda

Heater resistor Heizungswiderstand Résisteur de 
chauffage

Kachelweerstand Resistor del calefactor Resistenza del 
riscaldatore

High mounted stop 
light

Dritte Bremsleuchte Feu de stop 
supplémentaire

Derde remlicht Luz de parada de 
montaje elevado

Luce di stop alta

Ignition coil Zündspule Bobine d'allumage Bobine Bobina de encendido Bobina di accensione
Ignition timing resister Zündverstellungs-

widerstand
Résisteur de calage 
d'allumage

Ontstekingstijdweer-
stand

Resistor de puesta a 
punto del encendido

Resistenza fasatura

Ignitor Schaltgerät Allumeur Ontsteker Ignitor Ignitore
Illumination controller Beleuchtungsregler Régulateur d'éclairage Regeleenheid

verlichting
Controlador de
iluminación

Comando dei fari

Input sensor Eingabesensor Capteur d´entree Invoer-sensor Sensor de entrada Sensore d’entrata
Interior (dome) light Innenbeleuchtung 

(Dachhimmelleuchte)
Eclairage intérieur 
(plafonnier)

Cabineverlichting 
(koepel)

Luz interior (techo) Luce abitacolo 
(plafoniera)

Knock sensor Klopfsensor Capteur de 
cognement

Klopsensor Sensor de golpeteo Sensore di 
detonazione

License plate light Kennzeichenbeleuch-
tung

Éclairage de plaque 
d'immatriculation

Kentekenplaatlampje Luz de placa de 
matrícula

Luce targa
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Light emitting diode Leuchtdiode Diode à lueurs Light emmitting diode 

(LED-lampje)
Diodo emisor de luz Diodo a emissione di 

luce
lighting controller Beleuchtungsregler Commande 

d'éclairage
Regeleenheid voor
verlichting

Controlador de luces Comando luci

Limit switch Grenzschalter Limiteur Begrenzings-
schakelaar

Interruptor limitador Interruttore di fine 
corsa

Lock up solenoid Überbrückungs-
magnetventil

Solénoïde de 
verrouillage

Blokkeringsmagneet Solenoide de bloqueo Elettrovalvola di 
bloccaggio

Meter illumination 
control

Instrumentenbeleuch-
tungsregelung

Commande 
d´éclairage des 
Instruments

Instrumenten-
verlichtingsregeling

Control De Ilumi-
nación del Medidor

Comando 
illuminazione 
strumentazione

Mode actuator Fahrstufen-
Stellelement

Actuateur de mode Modusactuator Actuador de modo Attuatore modalità

Mode control switch Fahrstufenstell-
schalter

Contacteur de 
commande de mode

Modus
besturingsschakelaar

Interruptor de control 
de modo

Interruttore comando 
modalità

Mode select switch Fahrstufenwähl-
schalter

Sélecteur de mode Modus keuze-
schakelaar

Interruptor selector de 
modo

Selettore di modalità

Noise suppressor Störschutz Anti-parasites Geluidsdemper Supresor de ruidos Soppressore di 
rumore

O/D cut switch O/D-trennschalter Interrupteur O/D O/D-onderbrekings-
schakelaar

Interruptor de corte de O/
D

Sezionatore O/D

Oil control valve Öldruckregelventil Vanne de régulation 
d'huile

Olieregelklep Válvula de control de 
aceite

Valvola di controllo 
olio

Oil level switch Ölpegelschalter Contacteur de niveau 
d'huile

Oliepeilschakelaar Interruptor de nivel de 
aceite

Interruttore livello 
dell’olio

Oil pressure switch Öldruckschalter Pressostat d'huile Oliedrukschakelaar Interruptor de presión 
de aceite

Pressostato di 
sicurezza dell’olio

Output diagnosis 
coupler

Ausgangs-
diagnosestecker

Coupleur de 
diagnostic de sortie

Output diagnose-
stekker

Acoplador de diag-
nótico de salida 

Accoppiatore analisi 
potenza sviluppata

Output shaft speed 
sensor

Ausgangswellen-
drehzahlsensor

Capteur de vitesse 
d´arbre de sortie

Output snelheids-
sensor transmissieas

Sensor de velocidad 
del eje de salida

Sensore di velocità 
albero motore

Parking brake switch Handbremsschalter Contacteur de frein à 
mainv

Handremschakelaar Interruptor del freno 
de estacionamiento

Interruttore freno a 
mano

Photo diode Photodiode Photo-diode Fotodiode Foto diodo Fotodiodo
Photo transistor Phototransistor Photo-transistor Fototransistor Foto transistor Fototransistore
Piezoelectric element Piezoelement Elément 

piézoélectrique
Piëzo-elektrisch
element

Elemento
piezoeléctrico

Elemento 
piezoelettrico

Position light Positionsleuchte Feu de position Positielicht Luz de posición Luci di posizione
Pressure regulator Druckregler Régulateur de 

pression
Drukregulateur Regulador de presión Regolatore di 

pressione
Pressure switch Druckschalter Contacteur de 

pression
Drukschakelaar Interruptor de presión Pressostato

Rear intermittent timer 
relay

Hinteres
Intervallwischer-
Timerrelais

Relais de minuterie 
essuie-glace 
intermittent arrière

Relais intervaltimer 
achterkant

Relé del temporizador 
intermitente trasero

Relè timer 
intermittenza 
tergilunotto

Reed switch Reed-Schalter Contacteur à lame Reed-schakelaar Interruptor de lámina Interruttore a lame
Reference (zener) 
diode

Bezugsdiode (Zener-
diode)

Diode (de Zener) de 
référence

Referentie 
(zener)diode

Diodo de referencia 
(Zener)

Diodo (Zener) di 
riferimento

Seat belt switch Sicherheitsgurt-
schalter

Contacteur de 
ceinture de sécurité

Veiligheidsgordel-
schakelaar

Interruptor del
cinturón de seguridad

Interruttore cinture di 
sicurezza

Shift illumination Schalt-beleuchtung Témoin de sélection 
de vitesse

Schakelverlichting Iluminación decam-
bios

Illuminazione del 
cambio

Shift lock relay Schaltsperrenrelais Relais de verrouillage 
de changement de 
vitesses

Schakelvergrendelings-
relais

Relé de bloqueo de 
cambio

Relè blocco del 
cambio

Shift lock solenoid Schaltsperrenmagnet Solénoïde de 
verrouillage de 
changement de 
vitesses

Schakelvergrendelings-
magneet

Solenoide de bloqueo 
de cambio

Elettrovalvola blocco 
del cambio

Side air-bag inflator Seiten-Airbag-Gas-
generator

Gonfleur d’airbag 
latéral

Zij-airbag (opblaas-) 
module

Inflador de la bolsa de 
aire lateral

Generatore di gas per 
airbag laterale

Slide switch Schiebeschalter Contacteur de toit 
ouvrant

Schuifschakelaar Interruptor de
deslizamiento

Interruttore a 
scorrimento

Sliding roof Schiebedach Toit ouvrant Schuifdak Techo corredizo Tettuccio apribile
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Solenoid valve Magnetventil Electrovanne Magneetklep Válvula de solenoide Elettrovalvola
Starting motor Starter Moteur de démarrage Startmotor Motor de arranque Motorino 

d’avviamento
Tail light Heckleuchte Feu arrière Achterlicht Luz de cola Luce di posizione 

posteriore
Throttle position 
sensor

Drosselfühler Capteur de position de 
papillon

Gaskleppositiesensor Sensor de posición de 
mariposa

Sensore di posizione 
della valvola a farfalla

Tilt switch Neigungsschalter Contacteur de 
basculage

Kantelschakelaar Interruptor de 
inclinación

Interruttore 
d’inclinazione

Torque sensor Drehmomentsensor Capteur de couple Koppelsensor Sensor de torsión Sensore di coppia
Transmission control 
module

Automatikgetriebe-
Steuergerät

Module de commande 
de transmission

Besturingsmodule 
overbrenging

Módulo de control de 
transmisión

Modulo di controllo 
della trasmissione

Transaxle range 
switch

Fahrbereichsschalter Contacteur de gamme 
de transmission

Schakelaar
transmissiebereik

Interruptor del rango 
de transmisión

Interruttore d’intervallo 
transaxle

Triple pressure switch Dreifachdruckschalter Triple pressostat Drievoudige druk-
schakelaar

Interruptor de presión 
triple

Interruttore 
pressostato triplo

Turn signal light Fahrtrichtungs-
anzeiger

Clignotant Richtingaanwijzer-
lampje

Luz de señal de
dirección

Indicatori di direzione

Tweeter(L) Hochtöner (L) HP aigus (G) Hoge-tonenluidspreker 
(L)

Tweeter (Izdo.) Tweeter (sx)

Tweeter(R) Hochtöner (R) HP aigus (D) Hoge-tonenluidspreker 
(R)

Tweeter (Dcho.) Tweeter (dx)

Variable resistance Regelwiderstand Résistance variable Variabele weerstand Resistencia variable Resistenza variabile
Vehicle speed sensor Fahrtgeschwindig-

keitsfühler
Capteur de vitesse du 
véhicule

Snelheidssensor
voertuig

Sensor de velocidad 
del vehículo

Sensore della velocità 
del veicolo

Warning controller Warnungsregler Régulateur d'alarme Regeleenheid 
waarschuwingslampje

Controlador de aviso Comando di allarme

Water-in-fuel sensor Wasser-im-Kraftstoff-
Sensor

Capteur de présence 
d'eau dans le 
carburant

Water-in-brandstof-
sensor

Sensor de agua en el 
combustible

Sensore acqua nel 
carburante

With Mit Avec Met Con Con
Without Ohne Sans Zonder Sin Senza
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