
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 or a cross on illustllation 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 “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 RB413 SERVICE MANUAL. It has been pre-
pared exclusively for the following applicable model.

Applicable model: Wagon R+ (RB310/RB412/RB413D) of and after the vehicle identification number
below.

If describes only different service information of the above applicable model as compared with RB413 SERVICE
MANUAL. Therefore, whenever servicing the above applicable model, consult 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 (lubricant, sealants, etc.) 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 actu-
ally serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUAL:

© COPYRIGHT MAGYAR SUZUKI CORPORATION  2005

TSM0HAF685G069865~

NOTE:

“SUZUKI Dealers” means Authorized Suzuki Service Workshop (in Europe).

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

Ignis (RM413D)/Wagon R+ (RB413D) 
SUPPLEMENTARY SERVICE MANUAL FOR Z13DT ENGINE AND M/T

99501U86G30-01E

Wagon R+ (RB310/RB412/RB413D) WIRING DIAGRAM MANUAL 99512U83EA0-669



RECOMMENDATON OF GENUINE SUZUKI PARTS AND ACCESSORIES USE

SUZUKI strongly recommends the use of genuine SUZUKI parts* and accessories. Genuine SUZUKI parts and
accessories are built to the highest standards of quality and performance, and are designed to fit the vehicle's
exact specifications.

A wide variety of non-genuine replacement parts and accessories for SUZUKI vehicles are currently available in
the market. Using these parts and accessories can affect the vehicle performance and shorten its useful life.
Therefore, installation of non-genuine SUZUKI parts and accessories is not covered under warranty.

Non-Genuine SUZUKI Parts and Accessories
Some parts and accessories may be approved by certain authorities in your country.
Some parts and accessories are sold as SUZUKI authorized replacement parts and accessories. Some genuine
SUZUKI parts and accessories are sold as re-use parts and accessories. These parts and accessories are
non-genuine Suzuki parts and accessories and use of these parts are not covered under warranty.

Re-use of Genuine SUZUKI Parts and Accessories
The resale or re-use of the following items which could give rise to safety hazards for users is expressly forbid-
den:

1) Airbag components and all other pyrotechnic items, including their components (e.g. cushion, control
devices and sensors)

2) Seatbelt system, including their components (e.g. webbing, buckles, and retractors)

The air bag and seat belt pretensioner components contain explosive chemicals. These components should be
removed and disposed of properly by SUZUKI authorized service shop or scrap yard to avoid unintended explo-
sion before scrapping.

*The parts remanufactured under SUZUKI’s approval can be used as genuine SUZUKI parts in Europe.
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NOTE:

• For the screen toned sections in the above table, refer to the same section of Service Manual men-
tioned in FOREWORD of this manual.

• For the screen toned sections with “*” in the above table, refer to the same section of the Related
Manual “IGNIS (RM413D)/WAGON R+ (RB413D) SUPPLEMENTARY SERVICE MANUAL FOR Z13DT
ENGINE AND M/T” mentioned in FOREWORD of this manual.
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GENERAL INFORMATION
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How to Use This Manual................................. 0A-*
Precautions...................................................... 0A-*

Precaution for Vehicles Equipped with a 
Supplemental Restraint (Air Bag) System..... 0A-*

Diagnosis................................................... 0A-*
Servicing and handling .............................. 0A-*

General Precautions ..................................... 0A-*
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Open circuit check..................................... 0A-*
Continuity check ........................................ 0A-*
Voltage check............................................ 0A-*
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ground) ...................................................... 0A-*

Intermittent and Poor Connection ..................0A-*
Identification Information...............................0A-2

Vehicle Identification Number ....................... 0A-2
Engine Identification Number........................ 0A-2
Transmission Identification Number.............. 0A-2

Warning, Caution and Information Labels....0A-3
Vehicle Lifting Points ..................................... 0A-*

When using frame contact hoist.................0A-*
When using floor jack.................................0A-*
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Used in This Manual .......................................0A-4

Abbreviations ................................................ 0A-4
Symbols .........................................................0A-*
Wire Color Symbols .......................................0A-*

Fastener Information ...................................... 0A-*
Metric Fasteners Information .........................0A-*
Fastener Strength Identification .....................0A-*
Standard Tightening Torque ..........................0A-*

 

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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Identification Information
Vehicle Identification Number

The number is punched on front dash panel in engine room.

Engine Identification Number

The number is punched on cylinder block.

Transmission Identification Number

The number is located on the transmission case.

[A]: For Z10XEP engine

[B]: For Z12XEP engine / Z13DT engine
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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.

NOTE:

Air bag CAUTION / WARNING labels are attached on the vehicle equipped with air bag system only.

1. Air bag label on back side of engine hood (if equipped) 7. Air bag label on passenger air bag (inflator) module

2. Air bag label on sun visor 8. Air bag label on SDM

3. Pretensioner label on seat belt retractor 9. Air bag label on side air bag (inflator) module

4. Tire information placard 10. Side sensor label

5. Air bag label on driver air bag (inflator) module 11. Air bag label on pillar (both right and left)

6. Air bag label on combination switch and contact coil assembly
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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 Coeffi-
cient, 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

APP sensor Accelerator Pedal Position Sensor 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
PPS Pedal Position Sensor
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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
SOI Start of Injection
SVS indicator 
lamp

Service Vehicle Soon Indicator 
lamp

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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B
0

SECTION 0B

MAINTENANCE AND LUBRICATION

CONTENTS

Maintenance Schedule ...................................0B-3
Maintenance Schedule Under Normal 
Driving Conditions .........................................0B-3
Maintenance Recommended Under Severe 
Driving Conditions .........................................0B-6

Maintenance Service.......................................0B-7
Engine Accessory Drive Belt Inspection 
(Z10XEP / Z12XEP Engines) ........................0B-7
Engine Accessory Drive Belt Replacement 
(Z10XEP / Z12XEP Engines) ........................0B-7
Engine Accessory Drive Belt Inspection 
(Z13DT Engine)............................................. 0B-*
Engine Accessory Drive Belt Replacement 
(Z13DT Engine)............................................. 0B-*
Engine Oil and Oil Filter Replacement 
(Z10XEP / Z12XEP Engines) ........................0B-7
Engine Oil and Oil Filter Replacement 
(Z13DT Engine)............................................. 0B-*
Engine Coolant Replacement .......................0B-9
Exhaust System Inspection........................... 0B-*
Spark Plugs Replacement.............................0B-9
Air Cleaner Filter Inspection 
(Z10XEP / Z12XEP Engines) ........................0B-9
Air Cleaner Filter Replacement 
(Z10XEP / Z12XEP Engines) ......................0B-10

Air Cleaner Filter Inspection 
(Z13DT Engine) .............................................0B-*
Air Cleaner Filter Replacement 
(Z13DT Engine) .............................................0B-*
Fuel Lines and Connections Inspection .........0B-*
Fuel Filter Replacement 
(Z13DT Engine) .............................................0B-*
Water Draining of Fuel Filter 
(Z13DT Engine) .............................................0B-*
Fuel Tank Inspection......................................0B-*
Brake Discs and Pads (Front) Inspection ......0B-*
Brake Drums and Shoes (Rear) 
Inspection.......................................................0B-*
Brake Hoses and Pipes Inspection ................0B-*
Brake Fluid Replacement...............................0B-*
Brake Lever and Cable Inspection.................0B-*
Clutch Inspection ........................................ 0B-10
Tires Inspection..............................................0B-*
Wheel Discs Inspection..................................0B-*
Wheel Bearing Inspection ..............................0B-*
Suspension System Inspection......................0B-*
Steering System Inspection ...........................0B-*
Drive Shaft (Axle) Boots Inspection ...............0B-*
Manual Transaxle Oil Inspection 
(Z10XEP Engine Model) ............................. 0B-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 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 WARN-
INGS and “Service Precautions” under “On-Vehicle Service” in air bag system section before per-
forming 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 inop-
erative. 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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Manual Transaxle Oil Replacement 
(Z10XEP Engine Model) ............................. 0B-10
All Latches, Hinges and Locks Inspection .....0B-*

Final Inspection ...............................................0B-*
Recommended Fluids and Lubricants ....... 0B-11
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Maintenance Schedule
Maintenance Schedule Under Normal Driving Conditions

Z10XEP / Z12XEP Engine Models:

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
Engine accessory drive belt – I – I – R

Engine oil and oil filter 
With a synthetic engine oil of oil 
grade: ACEA A3, and oil viscosity: 
SAE 0W-30, 0W-40, 5W-30, 5W-40

R R R R R R

Engine coolant – R – R – R
Exhaust system – I – I – I
IGNITION SYSTEM

✱Spark 
plugs

When unleaded fuel is used – – R – – R
When leaded fuel is used, refer to “Maintenance Recommended Under Severe Driving Cond-
tion” 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
✱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.
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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 accessory 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

R R R R R R

With engine oils other than specified synthetic 
engine oils

Replace every 7,500 km (4,500 miles) or 6 
months

Engine coolant – R – R – R
Exhaust system – I – I – I
FUEL SYSTEM
Air cleaner filter – – R – – R
Fuel lines and connections – I – I – I
Fuel filter – R – R – R

Drain water every 15,000 km (9,000 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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Z10XEP / Z12XEP / 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 – 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
Manual Transaxle oil (for Z10XEP engine 
model only)

(I: 15,000 km only) I – R – – R

All latches, hinges and locks – I – I – I
Ventilator air 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 E: Repeated short trips in extremely cold weather
B: Driving on rough and/or muddy roads F: Leaded fuel use
C: Driving on dusty roads G: – – – – –
D: Driving in extremely cold weather and/or salted roads H: Towing a trailer (if admitted)

Severe 
Condition Code

Maintenance
Maintenance 

Operation
Maintenance Interval

– B C D – – – – Engine accessory 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

Z10XEP / 
Z12XEP engines R

Every 7,500 km 
(4,500 miles) or 6 months

A – C D E – – H Z13DT engine

– – 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 R
Every 10,000 km 
(6,000 miles) or 8 months

– B C D – – – H Wheel bearings I
Every 15,000 km 
(9,000 miles) or 12 months

– B – D E – – H Drive shafts I
Every 15,000 km 
(9,000 miles) or 12 months

– B – – E – – H
Manual transaxle oil (for Z10XEP engine 
model only)

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

– – CD – – – – Ventilator air filter ✱2 (if equipped)
I

Every 15,000 km 
(9,000 miles) or 12 months

R
Every 45,000 km 
(27,000 miles) or 36 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.
• ✱2: Clean or replace more frequently if the air from the ventilator decreases.
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Maintenance Service
Engine Accessory Drive Belt Inspection 
(Z10XEP / Z12XEP Engines)

Inspect belt for cracks, cuts, deformation, wear, tension and
cleanliness. If any defect exists, replace.

Engine Accessory Drive Belt Replacement 
(Z10XEP / Z12XEP Engines)
Replace belt with new one referring to “Accessory Drive Belt
Removal and Installation” in Section 6B4.

Engine Oil and Oil Filter Replacement 
(Z10XEP / Z12XEP Engines)

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) Remove oil filter element.
a) Place oil collecting basin under filter.
b) Loosen and remove oil filter housing cover (1).

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) – 6) outlined below must be performed with
ENGINE NOT RUNNING. For step 7), be sure to have
adequate ventilation while engine is running.

1
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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): 10 N·m (1.0 kg-m, 7.5 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): 10 N·m (1.0 kg-m, 7.5 lb-ft)

2

1

2

1

3

(a)
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5) Replenish oil until oil level is brought to FULL level mark on
dipstick. (for Z10XEP engine about 3.0 liters (5.3 lmp pt.), for
Z12XEP engine about 3.5 liters (6.2 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

Change engine coolant with new one referring to “Cooling System
Flush and Refill” in Section 6B4 (Z10XEP / Z12XEP engines) or
6B3 (Z13DT engine).

Spark Plugs Replacement
Replace spark plugs with new ones referring to “Spark Plugs
Removal and Installation” in Section 6F4.

Air Cleaner Filter Inspection (Z10XEP / 
Z12XEP Engines)
Check air cleaner filter for dirt and damage, and clean if neces-
sary referring to “Air Cleaner Element Inspection and Cleaning” in
Section 6A4.

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 mark

12

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.
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Air Cleaner Filter Replacement (Z10XEP / 
Z12XEP Engines)
Replace air cleaner filter with new one referring to “Air Cleaner
Element Removal and Installation” in Section 6A4.

Clutch Inspection
For Z10XEP / Z12XEP engine models:
Check clutch pedal for free travel referring to “Clutch Pedal Free
Travel Check” in Section 7C4 (Z10XEP engine model) or Section
7C5 (Z12XEP engine model).
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 (Z13DT engine model).
Adjust or correct if necessary.

Manual Transaxle Oil Inspection (Z10XEP 
Engine Model)

1) Inspect transaxle 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 transaxle.
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 7A4 (Z10XEP engine model).

5) Apply sealant to filler/level plug and tighten it to specified
torque.

Manual Transaxle Oil Replacement (Z10XEP 
Engine Model)
Replace manual transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A4 (Z10XEP engine model).
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Recommended Fluids and Lubricants

Engine oil (Z10XEP / Z12XEP 
engines)

Refer to “Engine Oil and Oil Filter Replacement (Z10XEP / Z12XEP 
engines)” in this section for engine oil grade and 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
(Non silicate base coolant)

“Antifreeze/Anticorrosion coolant”

Brake fluid DOT 4 or SAE J1704
Manual transaxle oil (Z10XEP 
engine model)

Refer to “Manual transaxle Oil Change” in Section 7A4 (Z10XEP engine 
model).

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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SECTION 1A

HEATER AND VENTILATION

CONTENTS

General Description ........................................1A-2
Major Components and Location ..................1A-2
Wiring Circuit .................................................1A-3
On-Board Diagnostic System 
(Z13DT Engine Model) ..................................1A-3

Diagnosis .........................................................1A-4
Diagnosis Table ............................................1A-4
Diagnostic Trouble Code (DTC) Check 
(Z13DT Engine Model) ..................................1A-4
Diagnostic Trouble Code (DTC) Table 
(Z13DT Engine Model) ..................................1A-4

On-Vehicle Service..........................................1A-5
Heater Unit ....................................................1A-5

Heater Unit Removal and Installation ........... 1A-6
Supplementary Heater (If Equipped) 
(Z13DT Engine) ............................................ 1A-6
Supplementary Heater Controller 
(If Equipped) (Z13DT Engine)....................... 1A-6
Supplementary Heater Relay 
(If Equipped) (Z13DT Engine)....................... 1A-7
Blower Motor................................................. 1A-7
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Heater Control Lever Assembly .................... 1A-7
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Air Filter Element (If Equipped)..................... 1A-8

 

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 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 descriptions (items) not found in this section, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

• The link mechanism of the heater varies depending on the specifications. 
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General Description
Major Components and Location
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Wiring Circuit
Z10XEP, Z12XEP Engine Models

Z13DT Engine Model

Refer to same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

On-Board Diagnostic System (Z13DT Engine Model)
Refer to same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

1. Heater unit 8. Front defroster air 15. Heater core

2. Air inlet box 9. Side defroster air 16. Temperature control door

3. Ventilator duct 10. Fresh air 17. Foot air control door

4. Defroster nozzle 11. Recirculation air 18. Ventilation defroster air control door

5. Ventilator outlet 12. Center ventilation air 19. Side ventilation control door

6. Side ventilation air 13. Air inlet select door 20. Supplementary heater (if equipped)

7. Foot air 14. Blower motor 21. Supplementary heater controller (if equipped)
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1. Battery 6. Blower fan motor resister 11. Blower fan motor relay

2. Main fuse box 7. A/C control panel 12. Rear defogger

3. Ignition switch 8. Rear defogger relay 13. ECM

4. Blower fan motor 9. Radiator fan relay

5. To lighting switch 10. Radiator fan motor



1A-4 HEATER AND VENTILATION
Diagnosis
Diagnosis Table

Diagnostic Trouble Code (DTC) Check (Z13DT 
Engine Model)
Refer to same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Diagnostic Trouble Code (DTC) Table (Z13DT 
Engine Model)
Refer to same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Condition Possible Cause Correction
Heater blower doesn’t 
work even when its 
switch is ON.

• Blower fuse blown Check for short to ground and 
replace fuse.

• Blower resistor faulty Check resistor.
• Blower switch faulty Check blower switch.
• Blower motor faulty Replace motor.
• Wiring or grounding faulty Repair as necessary.

Incorrect temperature 
output

• Control cables broken or binding Check cables.
• Temperature control lever faulty Check control lever.
• Control cable clamp position faulty Check and adjustment.
• Air damper broken Repair damper.
• Air ducts clogged Repair air ducts.
• Heater radiator leaking or clogged Replace radiator.
• Heater hoses leaking or clogged Replace hoses.
• Thermostat faulty Check thermostat.
• Supplementary heater 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).
• Max hot switch faulty Check max hot switch (if equipped).

When mode control 
lever is changed, air 
outlet port is not 
changed or lever posi-
tion disagree with air 
outlet port.

• Control cables broken or binding Check cable.
• Air damper broken Check control lever.
• Air ducts clogged Check and adjustment.
• Air damper broken Repair damper.
• Air ducts leaking or clogged Repair air ducts.

Insufficient velocity of 
air

• Air filter element clogged Check air filter element (if 
equipped).



HEATER AND VENTILATION 1A-5
On-Vehicle Service
Heater Unit

11

8

1

4

9

5

5
8

2

10

3

6

1. Heater core 5. Mode door assembly 9. Supplementary heater (if equipped)

2. Blower motor assembly 6. Air flow control lever 10. Full hot switch (if equipped)

3. Blower motor resistor 7. Temperature control lever 11. Water temperature sensor (if equipped)

4. Temperature control door assembly 8. Heater case
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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.

3) Drain engine coolant and disconnect heater hoses (1) from
heater unit.

4) Remove instrument panel referring to “Instrument Panel” in
Section 9.

5) Remove 20-pin connector from supplementary heater con-
troller and two connectors located on supplementary heater
controller. (if equipped)

6) Loosen air inlet box (cooling unit) mounting nut (2), and
remove mounting nut (3).

7) Remove bolts (4), nuts (5) and screws (6).
8) Remove heater unit (7).

Installation

Install heater unit by reversing removal procedure noting the fol-
lowing items.

• When installing each part, be careful not to catch any cable
or wiring harness.

• Adjust heater control cable referring to “Heater Control Lever
Assembly” 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.

Supplementary Heater (If Equipped) (Z13DT 
Engine)
Refer to same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Supplementary Heater Controller (If 
Equipped) (Z13DT Engine)
Refer to same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.
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Supplementary Heater Relay (If Equipped) 
(Z13DT Engine)
Refer to same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Blower Motor
The servicing is the same as M13 engine model. Refer to same
section of the Service Manual mentioned in the “FOREWORD” of
this service manual.

Blower Motor Resister
The servicing is the same as M13 engine model. Refer to same
section of the Service Manual mentioned in the “FOREWORD” of
this service manual.

Heater Control Lever Assembly
The servicing is the same as M13 engine model. Refer to same
section of the Service Manual mentioned in the “FOREWORD” of
this service manual.

Blower Fan and Defogger Switch
The servicing is the same as M13 engine model. Refer to same
section of the Service Manual mentioned in the “FOREWORD” of
this service manual.
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Air Inlet Box

Removal and Installation

Refer to “Cooling Unit (Evaporator)” in Section 1B.

Air Filter Element (If Equipped)
Removal and Installation

Refer to “Air Filter Element” in Section 1B.

8
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5

1

7
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2

2

6

4

6

1. Dash packing 4. Door link 7. Air resistance board

2. Packing 5. Air inlet door 8. Supplementary heater controller (if equipped)

3. Air filter (if equipped) 6. Air inlet box
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

CONTENTS

General Description ........................................1B-3
Refrigerant Type Construction ......................1B-3
Air Conditioning System Description.............1B-3
Major Components and Location ..................1B-4
Wiring Circuit .................................................1B-5

Diagnosis .........................................................1B-6
General Diagnosis Table...............................1B-6
Diagnosis Test ..............................................1B-7

Recovery, Evacuation and Charging.............1B-8
Operation Procedure for Charging A/C 
with Refrigerant .............................................1B-8
Refrigerant Recovery ....................................1B-9
Evacuating and Charging..............................1B-9

Replenishing compressor oil .....................1B-9
When charging refrigerant only ...............1B-10

When replacing compressor ................... 1B-10
On-Vehicle Service .......................................1B-11

Procedure after ECM Replacement ............ 1B-11
A/C Condenser Assembly........................... 1B-12
Receiver / Dryer .......................................... 1B-13
Cooling Unit (Evaporator) ........................... 1B-15
Expansion Valve ......................................... 1B-17
Dual Pressure Switch (Z10XEP and 
Z12XEP Engine Models)............................. 1B-17
Dual Pressure Switch (Z10XEP and 
Z12XEP Engine Models)............................. 1B-18
Pressure Sensor (Z13DT Engine Model) .... 1B-18
A/C Relay.................................................... 1B-19
A/C Compressor Relay ............................... 1B-19
Radiator (and Condenser) Cooling Fan 
Motor........................................................... 1B-20

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 the description 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.

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in “FOREWORD” of this manual.
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Radiator (and Condenser) Cooling Fan 
Relays ......................................................... 1B-21
Air Filter Element ........................................ 1B-21
Compressor Drive Belt ................................ 1B-22
Compressor ................................................ 1B-23
Magnet Clutch............................................. 1B-24

Relief Valve................................................. 1B-25
Compressor Control Valve.......................... 1B-25

Tightening Torque Specifications............... 1B-26
Required Service Material............................ 1B-26
Special Tools ................................................ 1B-26
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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 2. Magnet clutch 6. Expansion valve

[B]: Vapor 3. Condenser 7. Evaporator

[C]: Superheated vapor 4. Receiver / dryer

1. Compressor 5. Dual pressure switch (Z10XEP and Z12XEP engine models)
Pressure sensor (Z13DT engine model)
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Major Components and Location

[A]: Vehicle with gasoline engine 6. Suction hose 13. Side defroster air

[B]: Vehicle with diesel engine 7. Liquid pipe 14. Fresh air

1. Cooling unit 8. Expansion valve 15. Recirculation air

2. Compressor 9. Side ventilation air 16. Evaporator

3. Condenser assembly 10. Center ventilation air 17. Supplementary heater (if equipped)

4. Receiver / dryer 11. Foot air 18. Blower fan motor

5. Discharge hose 12. Front defroster air
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Wiring Circuit
Z10XEP and Z12XEP Engine Models

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

ECM and Supplementary Heater Controller Terminal Arrangements for Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the “FOREWORD” of this service manual.
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1. Battery 7. A/C control panel 13. Compressor relay

2. Main fuse box 8. Rear defogger relay 14. Compressor

3. Ignition switch 9. Radiator fan relay 15. A/C switch

4. Blower fan motor 10. Radiator fan motor 16. ECM

5. To lighting switch 11. Blower fan motor relay 17. Dual pressure switch

6. Blower fan motor resister 12. Rear defogger 18. Water temperature sensor
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Diagnosis
General Diagnosis Table

Condition Possible Cause Correction
Cool air does not 
come out (A/C system 
improper operative)

A/C system inoperative
• No refrigerant Recover, evacuation and charging.
• Fuse blown Check fuses and check for short circuit to 

ground.
• A/C switch faulty Check A/C switch.
• Blower fan switch faulty Check blower fan switch.
• A/C thermistor faulty Check A/C thermistor.
• Dual pressure switch faulty Check dual pressure switch (if equipped).
• Pressure sensor faulty Check pressure sensor (if equipped).
• Wiring or grounding faulty Repair as necessary.
• ECT sensor faulty Check ECT sensor.
• ECM faulty Check ECM.
Compressor inoperative (dose not 
rotate)
• Fuse blown Check fuse and check for short circuit to 

ground.
• Compressor relay faulty Check compressor relay.
• Magnet clutch faulty Check magnet clutch.
• Drive belt loose or broken Adjust or replace drive belt.
• Compressor faulty Check compressor.
• ECM faulty Check ECM.
Radiator (and condenser), cooling 
fan motor inoperative
• Fuse blown Check fuse and check short circuit to 

ground.
• Radiator cooling fan relay faulty Check radiator cooling fan relay.
• Wiring or grounding faulty Repair as necessary.
• Radiator cooling fan motor faulty Check radiator cooling fan motor.
• ECM faulty Check ECM.
Blower motor inoperative
• Fuse blown Check fuse and check for short circuit to 

ground.
• Blower resistor faulty Check blower motor resistor.
• Blower fan switch faulty Check blower fan switch.
• Wiring or grounding faulty Repair as necessary.
• Blower motor faulty Check blower motor.

When the blower fan 
switch is OFF posi-
tion, blower motor 
does not operate at A/
C switch is ON

• A/C blower motor relay faulty Check A/C blower motor relay.
• Wiring or grounding faulty Repair as necessary.
• A/C switch faulty Check A/C switch.
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Diagnosis Test
Refer to the same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

Cool air does not 
come out or insuffi-
cient cooling (A/C sys-
tem normal operative)

• Insufficient or excessive charge of 
refrigerant

Check charge of refrigerant.
Check system for leaks.

• Condenser clogged Check condenser.
• Evaporator clogged or frosted Check evaporator and position of A/C ther-

mistor.
• Expansion valve faulty Check expansion valve.
• Receiver / dryer clogged Check receiver / dryer.
• Drive belt slipping Check or replace drive belt.
• Magnetic clutch faulty Check magnetic clutch.
• Compressor faulty Check compressor.
• Air in A/C system Replace receiver / dryer, and evacuation 

and charging.
• Air leaking from cooling unit or air 

duct
Repair as necessary.

• Heater and ventilation system faulty Check air inlet box assembly.
Check heater control lever assembly.
Check heater assembly.

• Blower motor faulty Check blower motor.
• Excessive compressor oil existing in 

A/C system
Pull out compressor oil in A/C system cir-
cuit, and replace compressor.

Cool air does not 
comes 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 evacuation 

and charging.
• Magnetic clutch faulty Check magnetic clutch.
• Excessive charge of refrigerant Check charge of refrigerant.

Cool air comes out 
only at high speeds

• Condenser clogged Check condenser.
• Insufficient charge of refrigerant Check charge of refrigerant.
• Air in A/C system Replace receiver / dryer, and evacuation 

and charging.
• Drive belt slipping Check or replace drive belt.
• Compressor faulty Check compressor.

Cool air does not 
come out only at high 
speeds

• Excessive charge of refrigerant Check charge refrigerant.
• Evaporator frosted Check evaporator.

Insufficient velocity of 
cooled air

• Evaporator clogged or frosted Check evaporator.
• Air leaking from cooling unit or air 

duct
Repair as necessary.

• Blower motor faulty Check blower motor.
• Wiring or grounding faulty Repair as necessary.
• Air filter element clogged Check air filter element.

Condition Possible Cause Correction



1B-8 AIR CONDITIONING (OPTIONAL)
Recovery, Evacuation and Charging
Operation Procedure for Charging A/C with Refrigerant

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 goggles.
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 are a 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.



AIR CONDITIONING (OPTIONAL) 1B-9
Refrigerant Recovery

When discharging refrigerant out of A/C system, always recover it
by using refrigerant recovery and recycling equipment.
Discharging it into atmosphere would cause adverse effect to
environments.

Evacuating and Charging

Refer to AIR CONDITIONING BASIC MANUAL (99520-02130).

Z10XEP and Z12XEP Engine Models 
Specified amount of refrigerant: 500 g

Z13DT Engine Model 
Specified amount of refrigerant: 480 ± 30 g

Replenishing compressor oil

Z10XEP and Z12XEP Engine Models

It is necessary to replenish specified amount of compressor oil to
compressor (1) from compressor suction side hole (2) before
evacuating and charging refrigerant.

NOTE:

When handling recovery and recycling equipment, be
sure to follow the instruction manual for the equipment.

CAUTION:

Because the sight glass is not used for this A/C system,
do not perform an additional charge to the A/C system.
To charge the proper amount of refrigerant, recover and
evacuate the A/C system first. And then, charge the
proper amount of refrigerant into the A/C system.

[A]: Vehicle with gasoline engine

[B]: Vehicle with diesel engine

1. Manifold gauge set

2. Low pressure gauge

3. High pressure gauge

4. Recovery equipment

5. High pressure service valve

6. Low pressure service valve
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Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

When charging refrigerant only

Z10XEP and Z12XEP Engine Models

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).

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

When replacing compressor

Z10XEP and Z12XEP Engine Models

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

150 cm3 (150 cc, 9.2 in3)

Tightening torque
Compressor oil drain bolt (a): 18 N·m (1.8 kg-m, 13.0 lb-ft)

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

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

3. Compressor oil drain bolt



AIR CONDITIONING (OPTIONAL) 1B-11
On-Vehicle Service

Z10XEP and Z12XEP Engine Models

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

Procedure after ECM Replacement 
Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the “FOREWORD” of this service manual.

NOTE:

When refrigerant line must be disconnected and connected to remove and reinstall any component of
A/C system, be sure to observe the following instructions.
• When disconnecting any line from the system, install a blinding plug or cap to fitting of such line

immediately.
• When connecting hoses and pipes to each other respectively, previously apply a few drops of com-

pressor oil (refrigerating oil) to O-ring.
• Do not reuse of O-ring.

1. Suction hose 3. Liquid pipe 5. Receiver / Dryer

2. Discharge hose 4. Expansion valve Apply compressor oil (refrigerant oil) to O-ring.



1B-12 AIR CONDITIONING (OPTIONAL)
A/C Condenser Assembly

Removal

Z10XEP and Z12XEP Engine Models

1) Disconnect negative (–) cable at battery.
2) Recover refrigerant from refrigeration system by using

recovery and recycling equipment.
3) Remove front bumper referring to “Front Bumper and Rear

Bumper” in Section 9.

4) Loosen discharge hose bolt (1) and liquid pipe bolt (2).
5) Loosen condenser mount bolt (3).
6) Remove condenser assembly (4).

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Installation

Z10XEP and Z12XEP Engine Models

Reverse removal sequence to install condenser, noting the follow-
ing point.

• If replace condenser, pour 15 cc of refrigerating oil to com-
pressor suction-side.

• Evacuate and charge system referring to “Operation Proce-
dure for Charging A/C with Refrigerant” in this section.

Tightening torque
Suction hose bolt (a): 10 N·m (1.0 kg-m, 7.5 lb-ft)
Discharge hose bolt (b): 10 N·m (1.0 kg-m, 7.5 lb-ft)
Condenser mount bolt (c): 5.5 N·m (0.55 kg-m, 4 lb-ft)

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

CAUTION:

Be careful not to damage condenser fins. If condenser fin
is bent, straighten it by using flat head screwdriver or
pair of pliers.



AIR CONDITIONING (OPTIONAL) 1B-13
Inspection

Z10XEP and Z12XEP Engine Models

Check the following.
• Condenser fins for leakage, blockage and damage
• Condenser fittings for leakage

Clogged condenser fins should be washed with water, and should
be dried with compressed air.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Receiver / Dryer
Removal

Z10XEP and Z12XEP Engine Models

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment.

2) Remove A/C condenser assembly referring to A/C con-
denser assembly in this section.

3) Loosen receiver / dryer attachment bolt (1), (2).
4) Remove receiver / dryer (3).

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

NOTE:

Be careful not to damage condenser fins. If condenser fin
is bent, straighten it by using a screwdriver or pair of pli-
ers. If any leakage is found from fitting or tube, repair or
replace condenser.

NOTE:

The amount of removed compressor oil must be mea-
sured for replenishing compressor oil.



1B-14 AIR CONDITIONING (OPTIONAL)
Installation

Z10XEP and Z12XEP Engine Models

Reverse removal sequence to install receiver / dryer noting the
following points.

• If receiver / dryer (1) is replaced, pour 20 cc of refrigerating
oil to compressor suction-side.

• Evacuate and charge system referring to “Operation Proce-
dure for Charging A/C with Refrigerant” in this section.

Tightening torque
Receiver / dryer attachment bolt 
(a): 5.5 N·m (0.55 kg-m, 4 lb-ft)

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.



AIR CONDITIONING (OPTIONAL) 1B-15
Cooling Unit (Evaporator)

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 Charging A/C with Refrigerant” in this section.

4) Remove heater control cable, main harness clamp.
5) Remove 20-pin connector from supplementary heater con-

troller and two connectors located on supplementary heater
controller (if equipped).

6) Remove evaporator thermistor connector (if equipped).

4

6 1

2

3

4

3

7

4

8

5

1. Evaporator 4. Packing 7. Supplementary heater controller (if equipped)

2. Expansion valve 5. Air filter element 8. Evaporator thermistor (if equipped)

3. Evaporator case 6. Air inlet door



1B-16 AIR CONDITIONING (OPTIONAL)
7) Loosen suction hose & liquid pipe bolt (4).
8) Loosen cooling unit bolt (1), nut (2) and screw (3) as shown

in figure.
9) Remove cooling unit (5).

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 referring to “Operation Proce-

dure for Charging A/C with Refrigerant” in this section.
• Adjust heater control cable, referring to “Heater Control

Lever Assembly” in Section 1A.
• Enable air bag system, if equipped.

Tightening torque
Liquid pipe mounting bolt (a): 9.0 N·m (0.9 kg-m, 6.5 lb-ft)

Inspection

Check the following
• Evaporator fins for leakage, blockage and damage.
• Evaporator fitting for leakage.

Clogged evaporator fins should be washed with water, and should
be dried with compressor air.

1

(a)

NOTE:

Be careful not to damage evaporator fins. If evaporator
fin is bent, straighten it by using a screwdriver or pair of
pliers. If any leakage is found from fitting or tube, repair
or replace evaporator.



AIR CONDITIONING (OPTIONAL) 1B-17
Expansion Valve
Removal

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment referring to “Operation
Procedure for Charging A/C with Refrigerant” 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 connect-
ing hose and pipe O-ring.

• Evacuate and charge system referring to “Operation Proce-
dure for Charging A/C with Refrigerant” in this section.

Tightening torque
Expansion attaching bolt (a): 3.0 N·m (0.3 kg-m, 2.5 lb-ft)

Dual Pressure Switch (Z10XEP and Z12XEP 
Engine Models)
Removal

1) Recover refrigerant from refrigeration system by using
recovery and recycling equipment.

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 referring to “Operation Proce-

dure for Charging A/C with Refrigerant” in this section.

Tightening torque
Dual pressure switch: 11 N·m (1.1 kg-m, 8.0 lb-ft)

2, (a)

3

1



1B-18 AIR CONDITIONING (OPTIONAL)
Dual Pressure Switch (Z10XEP and Z12XEP 
Engine Models)
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 when A/C system (compressor) is
under operation. In each of these cases, switch should show
proper continuity.

2) Check switch for continuity at specified pressure as shown.

A: Approx 200 KPa (2.0 kg/cm2)
B: Approx 3000 KPa (30 kg/cm2)
C: Approx 235 KPa (2.35 kg/cm2)
D: Approx 2300 KPa (23 kg/cm2)

Pressure Sensor (Z13DT Engine Model)
Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Continuity

No continuity

Pressure

C D

A B



AIR CONDITIONING (OPTIONAL) 1B-19
A/C Relay
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.

A/C Compressor Relay
1) Disconnect negative cable at battery.

2) Remove A/C compressor relay (1) from relay box (2).

3) Check resistance between each two terminals as in table
below. If check results are as specified, proceed to next
operation check. If not, replace.

12

Terminals Resistance
Between A and B ∞ (infinity)
Between C and D Approx. 170 Ω



1B-20 AIR CONDITIONING (OPTIONAL)
4) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D”. If found
defective, replace.

Radiator (and Condenser) Cooling Fan Motor
Inspection

Check for continuity between each terminal. If there is no continu-
ity, replace radiator (and condenser) cooling fan motor with new
one.

Z10XEP and Z12XEP Engine Models

Connect battery (1) to radiator (and condenser) cooling fan motor
coupler (2) as shown in figure, then check that the radiator (and
condenser) cooling fan motor operates smoothly.
If radiator (and condenser) cooling fan motor does not smoothly
operates, replace motor.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.



AIR CONDITIONING (OPTIONAL) 1B-21
Radiator (and Condenser) Cooling Fan 
Relays
Inspection

1) Disconnect negative cable at battery.
2) Remove radiator cooling fan relay (1) (Z10XEP and Z12XEP

engine models), radiator low speed relay and radiator high
speed relay (2) (Z13DT engine model) from vehicle.

3) Check that there is no continuity between terminal “c” and
“d”. If there is continuity, replace relay with new one.

4) Connect battery positive (+) terminal to terminal “b” of relay
and 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 battery, replace
relay.

Air Filter Element
Removal

1) Remove filter cover (1).

2) Pull out air filter element (1).



1B-22 AIR CONDITIONING (OPTIONAL)
Installation

Reverse removal procedure for installation by noting shown direc-
tion.

Inspection and Cleaning

• Check of air filter element for dirt. Replace excessively dirty
element.

• Blow off dust by compressed air from air outlet side of ele-
ment.

Compressor Drive Belt
Inspection

Z10XEP and Z12XEP Engine Models

Refer to “Accessory Drive Belt Inspection” in Section 6B4.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Adjustment

Z10XEP and Z12XEP Engine Models

Refer to “Accessory Drive Belt Removal and Installation” in Sec-
tion 6B4.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Replacement

Z10XEP and Z12XEP Engine Models

Refer to “Accessory Drive Belt Removal and Installation” in Sec-
tion 6B4.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.



AIR CONDITIONING (OPTIONAL) 1B-23
Compressor
Removal

Z10XEP and Z12XEP Engine Models

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) Recover refrigerant from refrigeration system by using

recovery and recycling equipment.
4) Remove front bumper referring to “Front Bumper and Rear

Bumper” in Section 9.

5) Disconnect horn connector, and remove horn (1).
6) Remove engine front cover (2).

7) Remove compressor drive belt referring to “Accessory Drive
Belt Removal and Installation” in Section 6B4.

8) Disconnect suction and discharge hoses from compressor.

9) Disconnect magnet clutch connector (3) and disengage lead
wire clamp.

10) Remove compressor with magnet clutch assembly (1) from
its mount by loosening mounting bolts (2).

11) Drain oil from compressor, and measure its amount.

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

NOTE:

Cap open fittings immediately to keep moisture out of
system.



1B-24 AIR CONDITIONING (OPTIONAL)
Installation

Z10XEP and Z12XEP Engine Models

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 “Compressor”
in this section.

• Evacuate and charge system by referring to “Operation Pro-
cedure for Charging A/C with Refrigerant” in this section.

Tightening torque
Suction and discharge hoses bolt 
(a): 25 N·m (2.5 kg-m, 18.0 lb-ft)
Compressor mounting bolt 
(b): 20 N·m (2.0 kg-m, 14.5 lb-ft)

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Magnet Clutch
Inspection

Z10XEP and Z12XEP Engine Models

• 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

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.



AIR CONDITIONING (OPTIONAL) 1B-25
Relief Valve
Inspection

Z10XEP and Z12XEP Engine Models

By using special tool, check if there is refrigerant leakage.
If there is refrigerant leakage, replace the compressor assembly.

Special tool
(A): 09990–86011

Z13DT Engine Model

Refer to the same section of the Service Manual mentioned in the
“FOREWORD” of this service manual.

Compressor Control Valve
Inspection

Z10XEP and Z12XEP Engine Models

By using special tool, check if there is refrigerant leakage. If there
is refrigerant leakage, replace the compressor assembly.

Special tool
(A): 09990–86011



1B-26 AIR CONDITIONING (OPTIONAL)
Tightening Torque Specifications

Required Service Material

Special Tools

Fastening part
Tightening torque

N•m kg-m lb-ft
Suction hose bolt 10 1.0 7.5
Discharge hose bolt 10 1.0 7.5
Condenser mount bolt 5.5 0.55 4
Receiver /dryer attachment bolt 5.5 0.55 4
Expansion attaching bolt 3 0.3 2.5
Liquid pipe mounting bolt 9 0.9 6.5
Dual pressure switch 11 1.1 8
Suction and discharge hoses bolt 25 2.5 18.0
Compressor mounting bolt 20 2.0 14.5
Compressor oil drain bolt 18 1.8 13

Material
Recommended SUZUKI product

(Part Number)
Use

Compressor oil
(refrigerant oil)

COMPRESSOR OIL
P/No.: 99000-990C5-00A

• O-ring
• Each component

09990-86011
Gas leak detector



FRONT WHEEL ALIGNMENT 3A-1

3A
SECTION 3A

FRONT WHEEL ALIGNMENT

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 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.

NOTE:

Refer to the same section of the Service Manual mentioned in the FOREWORD of this manual for all of
this section except the following.
• Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which is

instructed in the same section of the Service Manual mentioned in “FOREWORD” of this manual.
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MANUAL RACK AND PINION 3B-1

3B
SECTION 3B

MANUAL RACK AND PINION

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)

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 per-
forming service on or near the air bag system components or wiring. Please observe all WARN-
INGS 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 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 sys-
tem may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• 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.

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.

• Refer to the same section of the Service Manual mensioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mensioned in “FOREWORD” of this man-
ual.
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3D
SECTION 3D

FRONT SUSPENSION

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 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.

NOTE:

• All front 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 front suspension part. Replace it with a new part or
damage to the part may result.

• Refer to the same section of the Service Manual mensioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mentioned in “FOREWORD” of this man-
ual.
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SECTION 3E

REAR SUSPENSION

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)
Lateral rod nut (body side): 90 N·m (9.0 kg-m, 
65.0 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.

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.

• Refer to the same section of the Service Manual mentioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mentioned in “FOREWORD” of this man-
ual.

– Tighten lateral rod nut (body side) to 90 N·m (9.0 kg-m, 65.0 lb-ft) instead of 100 N·m (10.0 kg-m, 
72.5 lb-ft) which is instructed in the same section of the Service Manual mensioned in “FORE-
WORD” of this manual.
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WHEELS AND TIRES 3F-1

3F

SECTION 3F

WHEELS AND TIRES

CONTENTS

General Description ........................................ 3F-2
Tires .............................................................. 3F-2

Maintenance And Minor Adjustments............3F-*
Wheel Maintenance .......................................3F-*
Tire Rotation...................................................3F-*

On-Vehicle Service ......................................... 3F-2
Service Operations ....................................... 3F-2

Wheel Bolts ................................................3F-*
Wheel ........................................................ 3F-2

Tightening Torque Specifications................. 3F-3
 

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 descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

• 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
General Description
Tires
This vehicle is equipped with the following tire.

Tire specification
155/65R14 75T ········ Z10XEP engine model (petrol)
165/60R14 75T ········ Z12XEP engine model (petrol)
165/60R14 79T ····························· Z13DT engine model (diesel)

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.

On-Vehicle Service
Service Operations
Wheel

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.

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.
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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): 110 N·m (11.0 kg-m, 80.0 lb-ft)

Tightening Torque Specifications

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.

Fastening part
Tightening torque

N•m kg-m lb-ft
Wheel bolt 110 11.0 80.0
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SECTION 4A4

FRONT DRIVE SHAFT 
(Z10XEP ENGINE MODEL)

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)

NOTE:

• The servicing is the same as G10 engine model. Refer to the same section of the Service Manual
mentioned in “FOREWORD” of this manual for all of this section except the following.

• Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft).
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SECTION 4A5

FRONT DRIVE SHAFT
 (Z12XEP ENGINE MODEL)

CONTENTS
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Front Drive Shaft Assembly Construction .. 4A5-2
Front Drive Shaft Assembly Removal and 
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Front Drive Shaft Assembly Inspection ...... 4A5-4
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Front Drive Shaft Disassembly and 
Assembly ...................................................  4A5-6
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General Description
A constant velocity double offset joint (DOJ) is used on the differential side of the left side drive shaft assembly.
A constant velocity tripod joint is used on the differential side of the right side drive shaft assembly. 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 tripod joint or 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. Tie-rod end nut 60 N·m (6.0 kg-m, 43.5 lb-ft)

2. Drive shaft assembly 8. Ball stud bolt 175 N·m (17.5 kg-m, 126.5 lb-ft)

3. Tie-rod end 9. Drive shaft nut 110 N·m (11.0 kg-m, 79.5 lb-ft)

4. Suspension control arm 10. Wheel bolt Do not reuse.

5. Stabilizer 11. Drive shaft washer

6. Stabilizer mount bracket bolt 45 N·m (4.5 kg-m, 32.5 lb-ft)
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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 referring to “Manual Transaxle Oil

Change” in Section 7A5.
6) Remove tie-rod end nut.

7) Disconnect tie-rod end (1) from steering knuckle (2) by using
puller (3).

8) Using tire lever (1), pull out drive shaft joint (2) so as to
release snap ring fitting of joint spline at differential side.

9) Remove two stabilizer mount brackets from vehicle body.

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.

CAUTION:

To prevent the breakage of boots, be careful not to dam-
age the boots when removing drive shaft assembly.

2

1
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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 Components” in this section.

• Fill transaxle with oil referring to “Manual Transaxle Oil
Change” in Section 7A5.

• Check toe setting and adjust referring to “Toe Setting” and
“Toe Adjustment” in Section 3A.

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.

CAUTION:

• Be careful not to damage oil seals and boots when
installing drive shafts.

• Do not hit boot with hammer. Inserting boot 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

[A]: Right side drive shaft assembly 6. DOJ boot small band 13. DOJ housing 
: Apply brown grease included in spare parts.

[B]: Left side drive shaft assembly 7. Tripod joint boot 14. Retaining ring

1. Wheel side joint housing (constant velocity ball 
joint) 
: Apply black grease included in spare parts.

8. DOJ boot 15. Differential side joint housing (Tripod joint) 
: Apply dark brown grease included in spare 
parts.

2. Ball joint boot big band 9. Tripod joint boot big band 16. Snap ring

3. Ball joint boot 10. DOJ boot big band 17. Double offset joint (DOJ)

4. Ball joint boot small band 11. Damper Do not reuse.

5. Tripod joint boot small band 12. Tripod joint 
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Front Drive Shaft Disassembly and Assembly
Disassembly

For Tripod joint type (right side)

1) Remove differential side boot big band (1) as follows.
For boot big band without joint
a) Remove boot big band by tapping boot and band with plas-

tic hammer. If it is hard to remove boot big band, cut it using
a nipper or a iron saw with care not to damage tripod joint
housing.

For boot big band with joint
a) Remove boot big band by using flat end rod or the like.

2) Take out tripod joint housing (2).

3) Remove grease from shaft, and then take off snap ring (1) by
using special tool.

Special tool
(A): 09900-06107

4) Remove tripod joint (1) by using 3 arms puller (2).

5) Remove differential side boot small band, and then pull out
differential side boot from shaft.

6) Pull out damper through shaft.

CAUTION:

• Disassembly of wheel side joint is not allowed. If any
abnormality is found, replace it as assembly.

• Do not disassemble tripod joint. If any malcondition is
found in it, replace it as differential side joint assembly.

[A]: For boot big band without joint

[B]: For boot big band with joint

CAUTION:

To prevent needle bearing of joint from being degreased,
do not wash it if it is to be reused.
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7) Remove wheel side boot big band (1) as follows.
For boot big band without joint
a) Cut boot big band using a iron saw or a nipper with care not

to damage wheel side joint housing.
For boot big band with joint
a) Remove boot big band by using flat end rod or the like.

8) Remove wheel side boot small band, then pull out wheel
side boot from shaft.

For DOJ type (left side)

1) Remove differential side boot big band (1) by using flat end
rod or the like.

2) Remove DOJ from shaft as follows.
a) Fold over boot and remove old grease so that retaining ring

(1) is accessible.

[A]: For boot big band without joint

[B]: For boot big band with joint

CAUTION:

Disassembly of wheel side joint is not allowed. If any
abnormality is found, replace it as assembly.

1
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b) 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

c) Remove retaining ring (2) with DOJ (1) from housing (3) if
necessary.

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.
For boot big band without joint
a) Cut boot big band using a iron saw or a nipper with care not

to damage wheel side joint housing.
For boot big band with joint
a) 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]: For boot big band without joint

[B]: For boot big band with joint
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Assembly

For Tripod joint type (right side)

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.

Grease color: black
Amount: Approximately 70 g (2.47 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.

7) Confirm that wheel side boot is not stretched or contracted,
and then fasten boot big band (1) securely using special tool.

Special tool
(A): 09943-55010 or 09943-57010

CAUTION:

Do not wash boot in degreaser, such as gasoline or kero-
sene, etc. Washing in degreaser causes deterioration of
boot.

1

2

A

1
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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 using special
tool.

Special tool
(A): 09943-55010 or 09943-57010

10) Install damper (1) on right side drive shaft according to
dimension specified below.

Length “a”: 347 – 353 mm (13.66 – 13.89 in.)

11) Set new differential side boot small band and differential side
boot (1) on shaft temporarily.

12) Install tripod joint (2) on shaft by using special tool with ham-
mer, facing its chamfered spline inward (wheel side), then
fasten it with snap ring (3).

Special tool
(A): 09900-06107
(B): 09925-98221

13) Apply grease to tripod joint and inside of housing then install
housing. Use grease supplied with spare parts.

Grease color: dark brown
Amount: Approximately 120 g (4.23 oz)

(A)

1
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14) Fit boot to grooves of shaft and housing and adjust boot
length 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”: Approximately 85.5 mm (3.37 in.)

15) Install and fasten new boot big and small bands at that posi-
tion of step 14) in the same procedure as previous steps 6)
to 9).

For DOJ type (left side)

1) Install new wheel side boot on shaft according to step 3) to
9) for Tripod joint Type Drive Shaft Assembly.

2) Install damper (1) on drive shaft according to dimension
specified below.

Length “a”: 134 – 140 mm (5.2 – 5.5 in.)

3) Install retaining ring (2) and DOJ (1) to housing (3) if neces-
sary.

CAUTION:

• To prevent any problem caused by washing solution,
do not wash boot and tripod joint except its housing.
Degreasing of those parts with cloth is allowed.

• 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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4) Set new differential side boot small band (2) and differential
side boot (1) on shaft temporarily.

5) Apply grease in the supplied parts to DOJ and inside of
housing.

Grease color: brown
Grease amount: Approx. 120 g (4.23 oz)

6) Place DOJ onto spline of drive shaft and drive onto drive
shaft by using plastic hammer until retaining ring engages.

7) 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.

Length “a”: Approximately 74.5 mm (2.93 in.)

8) Install and fasten new boot big and small bands at that posi-
tion of step 7) in the same procedure as steps 6) to 9) of Tri-
pod Joint Type Drive Shaft Assembly.

1

2

CAUTION:

• To prevent any problem caused by washing solution,
do not wash boot. Degreasing of those parts with cloth
is allowed.

• 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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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.

Tightening Torque Specification

Special Tools

Fastening part
Tightening torque

N•m kg-m lb-ft
Ball stud bolt 60 6.0 43.5
Tie rod end nut 45 4.5 32.5
Drive shaft nut 175 17.5 126.5
Wheel bolt 110 11.0 79.5
Stabilizer mount bracket bolt 45 4.5 32.5

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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SECTION 5

BRAKES

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)

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 per-
forming service on or near the air bag system components or wiring. Please observe all WARN-
INGS 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 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 sys-
tem may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• 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.

NOTE:

• When inspecting and servicing vehicle equipped with ABS, be sure to refer to section 5E1 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.

• Refer to the same section of the Service Manual mentioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mentioned in “FOREWORD” of this man-
ual.
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SECTION 5A

BRAKES PIPE/HOSE/MASTER CYLINDER

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)

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 per-
forming service on or near the air bag system components or wiring. Please observe all WARN-
INGS 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 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 sys-
tem may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• 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.

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.

• Refer to the same section of the Service Manual mentioned in the FOREWORD of this manual for all
of this section except the following.

• Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which is
instructed in the same section of the Service Manual mentioned in "FOREWARD" of this Manual.
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SECTION 5B

FRONT BRAKE

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 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.

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.

• Refer to the same section of the Service Manual mentioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mentioned in “FOREWORD” of this man-
ual.
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SECTION 5C

PARKING AND REAR BRAKE

Tightening torque
Wheel bolt: 110 N·m (11.0 kg-m, 79.5 lb-ft)

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 per-
forming service on or near the air bag system components or wiring. Please observe all WARN-
INGS 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 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 sys-
tem may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

• 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.

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.

• Refer to the same section of the Service Manual mensioned in the FOREWORD of this manual for all
of this section except the following.
– Tighten wheel bolt to 110 N·m (11.0 kg-m, 79.5 lb-ft) instead of 95 N·m (9.5 kg-m, 69.0 lb-ft) which 

is instructed in the same section of the Service Manual mentioned in “FOREWORD” of this man-
ual.
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ENGINE GENERAL INFORMATION AND 
DIAGNOSIS 

(Z10XEP AND Z12XEP ENGINES)
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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 “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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51General 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 three or four cylinders of the
engine are identified by numbers: No.1, No.2, No.3 and No.4
as counted from crankshaft pulley side (1) 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 contribut-
ing 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, or intake
manifold is removed, the intake opening should be covered.
This will protect against accidental entrance of foreign mate-
rial which could follow intake passage into cylinder and
cause extensive damage when engine is started.
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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 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

After making sure that engine is cold, release fuel pressure as fol-
lows.

[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
“DTC Clearance” in this section in case that DTC(s) is
detected after all services are done.
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1) Place transmission gear shift lever in “Neutral”, set parking
brake, and block drive wheels.

2) Remove relay box cover.

3) Disconnect fuel pump relay (1) from relay 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 box (2) and install relay 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.

2

1
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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, airbag, and ABS system.
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 module, and the
software of the control module.
Based on this structure, the first diagnostic step should be the identification and localization 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 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 described in diagnostic flow, refer to “Wiring Dia-
gram Manual” described 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 line (3) of ISO 9141 is used for SUZUKI scan tool to communi-
cation 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. 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 replacement
If ECM is replaced, register secret key code (SKC) and password (PWD) to ECM referring to “Procedure
after ECM Replacement” in Section 8G3.

2. B+

4. ECM ground

5. Body ground

2

3
4

5

1

910111213141516

12345678

1



6-4-8 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Diagnostic Trouble Code (DTC) Check
1) Prepare 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 Module”.

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 SUZUKI scan tool to data link connector in the

same manner as when making this connection 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.

1
(A)
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A: Diagnostic System Check

Test Work Order Description Nominal Value
T01 Customer Complaint Validation Is the malfunction repro-

ducible? • Record customer complaint for later use
• Verify, validate and understand the customer complaint
Yes: T02 No: T10

T02 System Operation as Designed System OK? 
• Check if the customer complaint is a normal system behavior and if 

the customer operates the system properly.
Yes: T03 No: T04

T03 Inform the Customer
• Please inform the customer, that the system behavior is normal 

system operation respectively that the complaint can not be repro-
duced.

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

Diagnostic System Check, as the control modules of the vehi-
cle 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: –
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 module is 
installed:
Refer to Table B-03 Connect Scan Tool and Establish Communica-
tion

• After successful test/fault repair proceed to the next test step
Yes: T06 NO: –
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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 defective
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

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-04 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-07 No Matching Customer Complaint
• After successful test/fault repair proceed to the next test step
Yes: T09 NO: –

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.
Yes: – NO: –

Test Work Order Description Nominal Value
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B-01: Diagnostic Trouble Code

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-19 Check: Intermittent Faults
• After successful test/fault repair proceed to the next test step
Yes: T09 NO: –

Test Work Order Description Nominal Value

DTC NO. Detecting Item Referring Table
P0100 Mass Air Flow circuit C-08
P0110 Intake Air Temperature Sensor Circuit C-10
P0115 Engine Coolant Temperature Circuit C-09
P0120 Throttle Position Sensor “A” Circuit C-07
P0130 O2 Sensor (HO2S) Circuit (Sensor -1) C-29
P0135 O2 Sensor (HO2S) Heater Circuit (Sensor -1) C-28
P0136 O2 Sensor (HO2S) Circuit (Sensor -2) C-31
P0141 O2 Sensor (HO2S) Heater Circuit (Sensor -2) C-30
P0170 Fuel Trim C-41
P0201 Injector Circuit/Open-Cylinder 1 C-17
P0202 Injector Circuit/Open-Cylinder 2 C-18
P0203 Injector Circuit/Open-Cylinder 3 C-19
P0204 Injector Circuit/Open-Cylinder 4 C-20
P0219 Engine Overspeed Condition C-37
P0220 Throttle Position Sensor “B” Circuit C-07
P0230 Fuel Pump Primary Circuit C-05
P0300 Random Misfire Detected  B-17
P0301 Cylinder 1 Misfire Detected  B-17
P0302 Cylinder 2 Misfire Detected  B-17
P0303 Cylinder 3 Misfire Detected  B-17
P0304 Cylinder 4 Misfire Detected  B-17
P0313 Misfire Detected with Low Fuel  B-17
P0325 Knock Sensor Circuit  B-16
P0335 Crankshaft Position Sensor Circuit C-04
P0340 Camshaft Position Sensor Circuit C-13
P0403 Exhaust Gas Recirculation Control Circuit C-26
P0420 Catalyst System Efficiency Below Threshold C-39
P0443 Evaporative Emission System Purge Control Valve Circuit C-27
P0460 Fuel Level Sensor Circuit C-16

P0500 Vehicle Speed Sensor Malfunction

 “Vehicle Speed Sig-
nal Circuit (Speedom-
eter No indication)” in 

Section 8C.
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P0530 A/C Refrigerant Pressure Sensor Circuit C-12
P0560 System Voltage C-03
P0571 Brake Switch Circuit C-34
P0602 Control Module Programming Error C-02
P0607 Control Module Performance B-16
P0650 Malfunction Indicator Lamp (MIL) Control Circuit C-35
P1112 Twinport Solenoid Valve Actuation Error B-18

P1113

Twinport Solenoid Valve Circuit High Voltage B-18
Twinport Solenoid Valve Circuit Open or Low Voltage B-18
Twinport Sensor Circuit Low Voltage C-14
Twinport Solenoid Valve Actuation Error B-18
Twinport Sensor Circuit High Voltage C-14

P1120

Accelerator Pedal Position Sensor 1 Incorrect Signal

C-06

Accelerator Pedal Position Sensor 1 Voltage High
Accelerator Pedal Position Sensor 1 Voltage Low
Accelerator Pedal Position Sensor 1–2 Correlation

P1122
Accelerator Pedal Position Sensor 2 High Input
Accelerator Pedal Position Sensor 2 Low Input
Accelerator Pedal Position Sensor Malfunction

P1405
Exhaust Gas Recirculation Valve Feedback Signal Malfunction

C-26
Exhaust Gas Recirculation Valve Stuck

P1481
Fan Control 1 Circuit High Voltage

C-33
Fan Control 1 Circuit Open

P1500 Throttle Control Motor Malfunction
C-07P1523 Throttle Control Malfunction

P1526 Throttle Control Lower Position not Learned

P1530
A/C Relay Voltage High

C-32A/C Relay Voltage Low
A/C Relay Circuit Open

P1600
Replace Electronic Control Module (ECM) C-02
Engine Torque not plausible C-41

P1610 Immobilizer Function not Programmed

 Refer to “DTC Table” 
in Section 8G

P1611 Wrong Security Code Entered
P1612 Immobilizer No Or Wrong Signal
P1613 Immobilizer No Or Wrong Signal

P1614
Immobilizer Wrong Signal Received
Wrong Transponder Key

P1615 Wrong Vehicle ID from Body Control Module
 B-14

P1616 Wrong Vehicle ID from Instrument Control Module

DTC NO. Detecting Item Referring Table
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B-02: Data List 
Depending on the vehicle/system configuration it is possible that some data list parameters or test steps,
although they are listed in this checking procedure, are not shown on the diagnostic tester display. In that case,
these data list parameters are not valid for this vehicle/system configuration.

Test Work Order Description Nominal Value
T01 Tester Display – Battery Voltage 

• Ignition ON 11 – 13.5 V
• Engine OFF
• All consumers turned off
• Engine starting greater than 8 V
• Engine running 12 – 15 V
• All consumers turned off
Concerned Terminals:
G21-19, G21-33, G21-49
Yes: T02 No: C-03

T02 Tester Display – Main Relay 
• Ignition ON Active
• Engine OFF
• All consumers turned off
Concerned Terminals:
G21-19, G21-33, G21-49
Yes: T03 No: C-03

T03 Tester Display – Fuel Pump
• Ignition ON Inactive
• Engine OFF
• All consumers turned off
• Engine running at idle speed, operating temperature Active
• Accelerator pedal not actuated
Concerned Terminals:
G21-62
Yes: T04 No: C-05

T04 Tester Display – APP Sensor 1 Volt (Accelerator Pedal Position Sen-
sor 1 Voltage) 
• Ignition ON
• Engine OFF less than 1.2 V
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated
• Accelerator pedal actuated to full load stop greater than 3.0 V
Concerned Terminals:
G21-4, G21-5, G21-21, G21-22, G21-37, G21-54
Yes: T05 No: C-06
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T05 Tester Display – APP Sensor 2 Volt (Accelerator Pedal Position Sen-
sor 2 Voltage) 
• Ignition ON 0 – 0.50 V
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated greater than 0.50 V
• Accelerator pedal actuated to full load stop greater than 1.60 V
Concerned Terminals:
G21-4, G21-5, G21-21, G21-22, G21-37, G21-54
Yes: T06 No: C-06

T06  Tester Display – Calc Pedal Pos (Calculated Pedal Position)
• Ignition ON 0%
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal actuated to full load stop greater than 90%
Concerned Terminals:
G21-4, G21-5, G21-21, G21-22, G21-37, G21-54
Yes: T07 No: C-06

T07 Tester Display – APP at Idle (Accelerator Pedal Position at Idle) 
• Ignition ON Active
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated Inactive
Concerned Terminals:
G21-4, G21-5, G21-21, G21-22, G21-37, G21-54
Yes: T08 No: C-06

T08 Tester Display – TP Sensor 1 Volt (Throttle Position Sensor 1 Volt-
age)
• Ignition ON less than 0.9 V
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Wait time: minimum 15 s
• Accelerator pedal actuated to full load stop greater than 4.0 V
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56,C36-58
Yes: T09 No: C-07

Test Work Order Description Nominal Value
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T09 Tester Display – TP Sensor 2 Volt (Throttle Position Sensor 2 Volt-
age)
• Ignition ON greater than 4.0 V
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Wait time: minimum 15 s
• Accelerator pedal slightly actuated 0.9 – 4.0 V
• Accelerator pedal actuated to full load stop less than 0.9 V
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56,C36-58
Yes: T10 No: C-07

T10 Tester Display – Calc TP (Calculated Throttle Position) 
• Ignition ON 0 – 9%
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Wait time: minimum 15 s
• Accelerator pedal actuated to full load stop greater than 90%
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56,C36-58
Yes: T11 No: C-07

T11 Tester Display – Throttle Pos at Idle (Throttle Position at Idle) 
• Ignition ON Active
• Engine OFF
• All consumers turned off
• Accelerator pedal not actuated
• Wait time: minimum 15 s
• Accelerator pedal actuated to full load stop Inactive
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56,C36-58
Yes: T12 No: C-07

T12 Tester Display – Engine Speed 
• Engine starting greater than 60 RPM.
Concerned Terminals:
C36-27, C36-43
Yes: T13 No: C-04

T13 Tester Display – Desired Idle
• Engine running at idle speed, operating temperature 750 – 950 RPM.
• All consumers turned off
• Accelerator pedal not actuated
Yes: T14 No: B-17

T14 Tester Display – MAF and MAF Sensor Voltage
• Engine running at idle speed, operating temperature less than 300 g/s
• All consumers turned off less than 1.6 V
• Accelerator pedal not actuated
Concerned Terminals:
C36-6, C36-26
Yes: T15 No: C-08

Test Work Order Description Nominal Value
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T15 Tester Display – Coolant Temp and Coolant Temp Sensor Voltage
• Engine running at idle speed, operating temperature greater than 80 °C
• All consumers turned off greater than 176 °F
• Accelerator pedal not actuated less than 1.25 V
Concerned Terminals:
C36-38, C36-42
Yes: T16 No: C-09

T16 Tester Display – Intake Air Temp and Intake Air Temp Sensor Voltage
• Engine running at idle speed, operating temperature 10 – 40 °C
• All consumers turned off 50 – 104 °F
• Accelerator pedal not actuated 4.1 – 2.6 V
Concerned Terminals:
C36-24, C36-55
Yes: T17 No: C-10

T17 Tester Display – Port Deactivation Pos Sen (Port Deactivation Posi-
tion Sensor)
• Ignition ON 1.5 – 2.0 V
• Engine OFF
• All consumers turned off
• Engine running at idle speed, operating temperature 2.5 – 3.0 V
• Accelerator pedal briefly actuated to full load stop
Concerned Terminals:
C36-10, C36-44
Yes: T-18 No: B-18

T18 Tester Display – A/C Switch

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Ignition ON
• Engine OFF
• All consumers turned off

• Air conditioning (not ECC) Inactive
• Air conditioning system switch ON
• Air conditioning (not ECC) Active
Concerned Terminals:
G21-40
Yes: T19 No: C-11

Test Work Order Description Nominal Value
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T19  Tester Display – A/C Pressure and A/C Pressure Sensor Voltage

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

• Air conditioning (not ECC) 300 – 1200 kPa
• Default less than 1.2 V
• Air conditioning system ON
• Air conditioning (not ECC) greater than 700 kPa
• Default
Concerned Terminals:
G21-5, G21-39, G21-53

greater than 1.0 V

Yes: T20 No: C-12
T20 Tester Display – Fuel Tank Level

• Ignition ON
• Engine OFF
• All consumers turned off
NOTE:
The fuel reserve must be greater than 5 liter.
Concerned Terminals:
G21-55

Both the scan tool and the 
Combination meter show 
the dampened fuel tank 
content, i.e. the value that 
has been averaged over a 
certain period of time.

Yes: T21 No: C-16
T21 Tester Display – Brake Switch 1

• Ignition ON Inactive
• Engine OFF
• All consumers turned off
• Brake pedal not actuated
• Brake pedal actuated
Concerned Terminals:
G21-25, G21-57

Active

Yes: T22 No: C-34
T22 Tester Display – Brake Switch 2 

• Ignition ON Inactive
• Engine OFF
• All consumers turned off
• Brake pedal not actuated
• Brake pedal actuated
Concerned Terminals:
G21-25, G21-57

Active

Yes: T23 No: C-34

Test Work Order Description Nominal Value
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T23 Tester Display – Vehicle Speed 
• Vehicle travelling (constant speed, approximately 30 km/h (19 

MPH)

Concerned Terminals:
G21-59

30 km/h
19 MPH
scan tool display is nearly 
identical to actual vehicle 
speed

Yes: T24 No: “Vehicle Speed Signal 
Circuit (Speedometer No 
Indication)” in Section 8C

T24 Tester Display – EGR Valve
• Engine running at idle speed, operating temperature Inactive
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated Active
• Accelerator pedal briefly actuated to full load stop Inactive

NOTE:
Even if the instructions given in the checking procedure are fol-
lowed closely, the scan tool may not indicate a signal change.
Concerned Terminals:
C36-7, C36-9, C36-50, C36-54

Yes: T25 No: C-26
T25 Tester Display – EGR position Sensor

• Engine running at idle speed, operating temperature less than 1.0 V
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated greater than 1.0 V
Concerned Terminals:
C36-7, C36-9, C36-50, C36-54
Yes: T26 No: C-26

T26 Tester Display – Fuel Tank Ventilation Valve 
• Engine running at idle speed, operating temperature Active
• All consumers turned off
• Accelerator pedal not actuated
• Accelerator pedal slightly actuated Inactive
Concerned Terminals:
C36-33
Yes: T27 No: C-27

Test Work Order Description Nominal Value
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T27 Tester Display – Knock Control 
• Ignition ON Inactive
• Engine OFF
• All consumers turned off
• Engine running at idle speed, operating temperature Inactive
• Accelerator pedal not actuated
• Accelerator pedal briefly actuated to full load stop Active

NOTE:
• This test will only function, if the accelerator pedal is

depressed briefly to full load stop once, not several times in a
row.

• Even if the instructions given in the checking procedure are
followed closely, the scan tool may not indicate a signal
change.

Concerned Terminals:
C36-20, C36-52

Value changing briefly

Yes: T28 No: C-25
T28 Tester Display – O2S Heater B1 S1 (Bank 1 Sensor 1) 

• Engine running at idle speed, operating temperature Active
• All consumers turned off
• Accelerator pedal not actuated Value changing briefly
Concerned Terminals:
C36-49
Yes: T29 No: C-28

T29 Tester Display – O2S B1 S1 (Bank 1 Sensor 1) 
• Engine running at idle speed, operating temperature 50 – 950 mV
• All consumers turned off
• Accelerator pedal not actuated
Concerned Terminals:
C36-8, C36-25

Sensor signal alternates 
between high and low volt-
age range

Yes: T30 No: C-29
T30 Tester Display – A/F ratio B1 S1 (Bank 1 Sensor 1) 

• Engine running at idle speed, operating temperature LEAN and RICH
• All consumers turned off
• Accelerator pedal not actuated
Concerned Terminals:
C36-8, C36-25

Value changing briefly

Yes: T31 No: C-29
T31 Tester Display – O2S Heater B1 S2 (Bank 1 Sensor 2) 

• Engine running at idle speed, operating temperature Active
• All consumers turned off
• Accelerator pedal not actuated Value changing briefly
Concerned Terminals:
C36-35
Yes: T32 No: C-30

Test Work Order Description Nominal Value
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T32  Tester Display – O2S B1 S2 (Bank 1 Sensor 2) 
• Engine running at idle speed, operating temperature 400 – 600 mV
• All consumers turned off
• Accelerator pedal not actuated
Concerned Terminals:
C36-41, C36-57
Yes: T33 No: C-31

T33  Tester Display – A/F ratio B1 S2 (Bank 1 Sensor 2) 
• Engine running at idle speed, operating temperature LEAN
• All consumers turned off
• Accelerator pedal not actuated
Concerned Terminals:
C36-41, C36-57
Yes: T34 No: C-31

T34 Tester Display – Long FT B1 (Long Term Fuel Trim (Bank 1))
• Engine running at idle speed, operating temperature –5 – 5%
• All consumers turned off
• Accelerator pedal slightly actuated
Yes: T35 No: B-17

T35 Tester Display – Short FT B1 (Short Term Fuel Trim (Bank 1))
• Engine running at idle speed, operating temperature –5 – 5%
• All consumers turned off
• Accelerator pedal not actuated
Yes: T36 No: B-17

T36 Tester Display – B1 O2 Sensor Loop (Bank 1) 
• Engine running at idle speed, cold
• All consumers turned off

Active

• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated

Inactive

• Accelerator pedal briefly actuated to full load stop
Concerned Terminals:
C36-8, C36-25

Active

Yes: T37 No: C-29
T37  Tester Display – A/C Relay (Air Conditioning) 

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

• Air conditioning (not ECC) Inactive
• Air conditioning system ON
• Air conditioning (not ECC) Active
• All consumers turned off
• Accelerator pedal briefly actuated to full load stop
• Air conditioning (not ECC) Inactive
Concerned Terminals:
G21-30
Yes: T38 No: C-32

Test Work Order Description Nominal Value
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T38 Tester Display – A/C Cutoff Mode (Air Conditioning) 

NOTE:
This data list parameter is only valid if the concerned compo-
nent is installed.
• Engine running at idle speed, operating temperature
• All consumers turned off
• Accelerator pedal not actuated

• Air conditioning (not ECC) Active
Concerned Terminals:
G21-30
Yes: T39 No: C-32

T39 Tester Display – MIL
• Ignition ON ON
• Engine OFF
• All consumers turned off
• Engine running at idle speed, operating temperature OFF
• Accelerator pedal not actuated
Concerned Terminals:
G21-29
Yes: T40 No: C-35

T40 Tester Display – SVS Indicator lamp
• Ignition ON OFF
• Engine OFF
• All consumers turned off
• Engine running at idle speed, operating temperature OFF
• Accelerator pedal not actuated
Concerned Terminals:
G21-3
Yes: T40 No: C-35

Test Work Order Description Nominal Value
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B-03: Connect Scan Tool and Establish Communication
Update 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 Module”.

B-04: Symptom Chart / Customer Complaint 

B-05: Complaint: Engine Start

B-06: Complaint: Engine Operation

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-05 Complaint: Engine Start
• Refer to Table B-06 Complaint: Engine Operation
Yes: – No: –

Customer complaint Remedy
Engine does not start, starter runs 
normal

Perform the following tests in the given order until a defective component 
is found.
• Refer to Table B-02 Data List T12 Engine Speed
• Refer to Table B-12 Actuator Test T02 Ignition Coil Cylinder 1 Test
• Refer to Table B-12 Actuator Test T03 Ignition Coil Cylinder 2 Test
• Refer to Table B-12 Actuator Test T04 Ignition Coil Cylinder 3 Test
• Refer to Table B-12 Actuator Test T05 Ignition Coil Cylinder 4 Test
• Refer to Table B-10 Fuel System
• Refer to Table B-11 Mechanical Function Check 

Customer complaint Remedy
Engine running irregular (at low 
speed)

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.
• Refer to Table B-02 Data List T14 MAF
• Refer to Table B-02 Data List T15 Coolant Temp
• Refer to Table B-02 Data List T17 Port Deactivation Position Sensor
• Refer to Table B-02 Data List T25 EGR Position Sensor
• Refer to Table B-02 Data List T26 Fuel Tank Ventilation Valve
• Refer to Table B-02 Data List T13 Desired Idle
• Refer to Table B-02 Data List T29 O2S B1 S1
• Refer to Table B-02 Data List T32 O2S B1 S2 
• Refer to Table B-12 Actuator Test T06 EGR Solenoid Test
• Refer to Table B-08 Check: Intake - Air System
• Refer to Table B-10 Fuel System 
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B-07: No Matching Customer Complaint

B-08: Check: Intake - Air System

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-12 Actuator Test
Refer to Table B-15 Control Test

• Check Additional Information
• After successful test/fault repair proceed to the next test step
Yes: – No: –

Test Work Order Description Nominal Value
T01 Check: Tightness

Check hose connectors and fittings on intake system / vacuum sys-
tem.
Check all vacuum lines of the following component for tightness and 
proper installation:
• Check air filter for fouling and correct mounting.
• Intake hose
• Throttle-housing
• Check function of the tank ventilation.
• Brake booster
• EGR valve
• Twinport vacuum unit
Check the following component for tightness and proper installation:
• Oil dipstick
• Oil filler cap
Yes: – No: –
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B-09: Check: Exhaust System

B-10: Fuel System

Test Work Order Description Nominal Value
T01 Check: Tightness

Check the following component for tightness and proper installation:
• EGR valve
• Exhaust manifold
• HO2S-1
• HO2S-2
• Exhaust system
• Catalytic converter
(leakage, blockage)
Yes: – No: –

Test Work Order Description Nominal Value
T01 Check: Fuel Reserve

• Check fuel reserve
• Check fuel tank for correct fuel sort content
NOTE:
The fuel reserve must be greater than 5 liter.
Yes: T02 No: –

T02 Check: Actuator Test Test OK? 
• Perform quick check actuator test

Refer to Table B-12 Actuator Test T01 Fuel Pump Relay Test
Yes: T03 No: C05

T03 Check: Fuel Pressure
• Check for fuel pressure refer to “Fuel Pressure Check” in Section 

6E4.
380 kPa (3.8 bar) 

Yes: – No: T04
T04 Check: Fuel Pipes and Fuel Filter

• Check the following component for proper operation:
Fuel pipes and fuel filter
Fuel Pressure Regulator
High-pressure fuel pump
Fuel injectors

• Perform ECM control tests:
Refer to Table B-15 Control Test T02 Injector Cutoff Test

NOTE:
Plugging, leakage or air in fuel system.
Yes: – No: –
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B-11: Mechanical Function Check

B12: Actuator Test 

Test Work Order Description Nominal Value
T01 Mechanical Function Check

• Check the following functional group for proper operation:
Spark plugs

• Perform a visual check of the following components:
Catalytic Converter

Yes: T02 No: –
T02 Mechanical Function Check

• Check the following functional group for proper operation:
Engine - Compression

• Actuator Tests
Refer to Table B-12 Actuator Test T12 Compression Test

Yes: – No: –

Test Work Order Description Nominal Value
T01 Tester Display – Fuel Pump Relay

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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

Concerned Terminals:
G21-62

Noise check:
Clicking noise from the 
relay
and
Fuel pump running

Yes: T02 No: C-05
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T02 Tester Display – Ignition Coil (Cylinder Number 1)
• Ignition OFF
• CKP sensor connector disconnected
• Connect test spark plug to spark plug socket for cylinder 1
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

NOTE:
• Use only the appropriate Special Tool for removal of the igni-

tion module.
• The test spark plug is actuated at a frequency of 5 Hz (on-time

0.01 sec).
• The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-48

Ignition sparks visible at 
test spark plug.

Yes: T03 No: C-21
T03 Tester Display – Ignition Coil (Cylinder Number 2)

• Ignition OFF
• CKP sensor connector disconnected
• Connect test spark plug to spark plug socket for cylinder 2.
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

NOTE:
• Use only the appropriate Special Tool for removal of the igni-

tion module.
• The test spark plug is actuated at a frequency of 5 Hz (on-time

0.01 sec).
• The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-63

Ignition sparks visible at 
test spark plug.

Yes: T03 No: C-22

Test Work Order Description Nominal Value
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T04 Tester Display – Ignition Coil (Cylinder Number 3)
• Ignition OFF
• CKP sensor connector disconnected
• Connect test spark plug to spark plug socket for cylinder 3.
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

NOTE:
• Use only the appropriate Special Tool for removal of the igni-

tion module.
• The test spark plug is actuated at a frequency of 5 Hz (on-time

0.01 sec).
• The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-64

Ignition sparks visible at 
test spark plug.

Yes: T05 No: C-23
T05 Tester Display – Ignition Coil (Cylinder Number 4)

• Ignition OFF
• CKP sensor connector disconnected
• Connect test spark plug to ignition coil for cylinder 4.
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

NOTE:
• Use only the appropriate Special Tool for removal of the igni-

tion module.
• The test spark plug is actuated at a frequency of 5 Hz (on-time

0.01 sec).
• The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-47

Ignition sparks visible at 
test spark plug.

Yes: T06 No: C-24

Test Work Order Description Nominal Value
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T06 Tester Display – EGR Solenoid Valve Control
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-7, C36-9, C36-50, C36-54

Noise check:
Clicking noise from the 
valve
Diagnostic tester display:
99%

Yes: T07 No: C-26
T07 Tester Display – Port Deactivation

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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
Concerned Terminals:
C36-34

Noise check:
Clicking noise from the 
valve

Yes: T08 No: C-15
T08 Tester Display – Fuel Tank Ventilation Valve

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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 Scan tool display:
0%

• Press YES key ON Noise check:

NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-33

Clicking noise from the 
valve and from the relay
Scan tool display:
99%

Yes: T09 No: C-27

Test Work Order Description Nominal Value
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T09 Tester Display – Electronic Throttle Control (Full Throttle / Full Close 
Control)
• Ignition OFF
• Remove intake hose from throttle body
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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 Throttle valve closed
• Press YES key ON
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56, C36-58 

Throttle valve completely 
open

Yes: T10 No: C-07
T10 Tester Display – A/C compressor relay

• Ignition ON
• Engine OFF
• A/C switch ON
• Press corresponding key in the system main menu to select Out-

put Test 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 Scan tool display:
Inactive

• Press YES key ON
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
G21-30

Scan tool display:
Active
Noise check:
Clicking noise from the 
relay

Yes: T11 No: C-32

Test Work Order Description Nominal Value
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T11 Tester Display – Fan Relay 1
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
G21-14

Following cooling fans run 
at high speed:
Radiator fan motor

Yes: T12 No: C-33
T12 Tester Display – Compression

• Ignition OFF
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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 Throttle valve closed
• Press YES key ON
Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56, C36-58

Throttle valve completely 
open

Yes: T13 No: C-07
T13 Tester Display – MIL Control 

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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 System telltale OFF
• Press YES key ON
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
G21-29

System telltale ON

Yes: T14 No: C-35

Test Work Order Description Nominal Value
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B-13: Additional Functions

B-14: Programming

T14 Tester Display – Service Vehicle Soon (SVS)
• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test 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 System telltale OFF
• Press YES key ON
NOTE:
The test is completed after a maximum of 30 sec.
Concerned Terminals:
G21-3

System telltale ON

Yes: – No: C-36

Test Work Order Description Nominal Value

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 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 OK?

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

Test Work Order Description Nominal Value
T01 Tester Display – Reset O2-Loop Block Learned Map

• Ignition ON
• Press corresponding key in the system main menu to select ECM 

Setting 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.

Programming OK?

Yes: T02 No: C-02
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B-15: Control Test

T02 Tester Display – Reset Learned Values
• Ignition ON
• Press corresponding key in the system main menu to select ECM 

Setting 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.

Programming OK?

Yes: T03 No: C-02
T03 Tester Display – Adjust Idle Speed

• Ignition ON
• Press corresponding key in the system main menu to select ECM 

Setting 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.

Programming OK?

Yes: – No: C-02

Test Work Order Description Nominal Value

Test Work Order Description Nominal Value
T01 Tester Display – Electronic Throttle Control (Linear Control)

• Ignition ON
• Engine OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

Test OK?

• After the test is started, the corresponding component can be actu-
ated using the soft keys.

Concerned Terminals:
C36-14, C36-23, C36-30, C36-39, C36-56, C36-58
Yes: T02 No: C-07
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T02 Tester Display – Injector Control
• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated
• Vehicle stationary
• Air conditioning system switch OFF
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

• Press corresponding soft key to turn off the fuel injectors for 3 sec 
sequentially.

NOTE:
• This test helps to analyses engine compression. All fuel injec-

tors are cut-off one after another. Each time an fuel injector is
cut-off, the engine must move the corresponding piston
against the compression pressure. This leads to a reduction
in torque and performance, and engine speed drops accord-
ingly. The engine speed reduction must be identical for each
injector, since the compression of all cylinders is nearly the
same as long as the system is working properly. The elec-
tronic control of the engine immediately responds to the dis-
abled cylinder by increasing the injection time of the
remaining injectors and by opening the idle air controller. In
order to avoid this, the spark angle and the idle air controller
position are adjusted to a fixed value. Engine speed is
increased to approximately 1200 rpm, with oxygen sensor
closed loop control working normally.

• The test should only be started when the cooling fan is not
running, otherwise the engine speed may be lowered by
approximately 50 rpm.

• When one cylinder has been cut-off, engine speed will drop by
approximately 150 rpm. If the cooling fan operates while the
cylinder is being cut-off, this may further reduce engine speed
by an additional 50 rpm. When an injector is switched off,
unburned oxygen from the cylinder will reach the exhaust
pipe. This lean combustion will be reflected by the oxygen
sensor showing a permanent low voltage value.

Test OK?

Yes: T03 No: C-38
T03 Tester Display – RPM Control

• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated
• Vehicle stationary
• Press corresponding key in the system main menu to select Out-

put Test under Misc Test, select the desired test and confirm with 
ENTER. Follow the instructions in the scan tool display.

NOTE:
The engine speed can be controlled in the range from 640 rpm to
1650 rpm (preset value: 1000 rpm).
This mode is used when various different engine parameters
must be checked at different engine speeds.

Test OK?

Yes: T04 No: C-02

Test Work Order Description Nominal Value
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B-16: Check: Knock Sensor

T04 Tester Display – Step EGR
• Engine running at idle speed, operating temperature
• Accelerator pedal not actuated
• Vehicle stationary
• Press corresponding key in the system main menu to select Out-

put Test 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 soft keys.

NOTE:
The behavior of the engine at various different exhaust gas
recirculation rates may tell you if the exhaust gas recirculation
valve is working properly. Depending on the opening of the
exhaust gas recirculation valve a certain amount of exhaust gas
flows back into the intake system and is included in the next
combustion cycle.
If a high amount of exhaust gas is recirculated, the engine will
not have enough oxygen for proper combustion and the engine
will start to jerk. The engine will stall if the exhaust gas recircula-
tion valve is opened even further.
Concerned Terminals:
C36-7, C36-9, C36-50, C36-54

Test OK?

Yes: – No: C-26

Test Work Order Description Nominal Value

Test Work Order Description Nominal Value
T01 Check: Component 

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.
Function Checks
• Check Engine Oil Level
• Loose or defective parts may cause high-frequency vibrations in 

the engine block which can disturb the knock sensor. Search the 
engine block and it's environment for parts that vibrate but are not 
supposed to.

• Loosen the mounting screw of the knock sensor and tighten the 
screw again using the specified torque.

Trouble Codes
• With trouble code P0325 recognized:

Refer to Table C-25 Knock Sensor Signal Circuit
Perform the following troubleshooting:
• Refer to Table C-40 Control Module Hard- and Software 1
After successful test/fault repair proceed to the next test step
Yes: – No: –
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B-17: Check: Misfire

B-18: Mechanical Function Check (Twinport)

Test Work Order Description Nominal Value
T01 Check: Component

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.
Trouble Codes
• If any of the following trouble code is stored.

With trouble code P0313 recognized:
• Check the following Data List Parameters:

Refer to B-02 DATA LIST T20 Fuel Tank Level
Function Checks
• Refer to Table B-008 Check: Intake-Air System
• Refer to Table B-009 Check: Exhaust System
• Refer to Table B-010 Fuel System
• Refer to Table B-011 Mechanical Function Check
Perform the following troubleshooting:
• Refer to Table C-041 Ignition Status Circuit
After successful test/fault repair proceed to the next test step
Yes: – No: –

Test Work Order Description Nominal Value
T01 Check: Pneumatic Components

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.
Function Checks
• Check all vacuum lines of the following component for tightness 

and proper installation:
Check if the following component is not blocked by ice:
Twinport vacuum unit
Check if the limiting stops of the Twinport flaps are worn or broken.

• Select and enable diagnostic tester actuator test:
Refer to Table B-12 Actuator Test T07 Port Deactivation Test

• Perform the following troubleshooting:
Refer to Table C-15 Twin Port Solenoid Valve Circuit

After successful test/fault repair proceed to the next test step.
Yes: – No: –
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B-19: 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.
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 de 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 circuit. 
Use the oscilloscope to observe the wiring harness for disturbances. 
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 
analyses the related data list parameters.

The disturbances in the signal can be observed at the trigger point 
where the trouble code is set.
• 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 circuit. 
Use the oscilloscope to observe the wiring harness for disturbances. 
Operate the system under different conditions over a considerable 
time.



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES) 6-4-37
C-01: No Communication between Scan tool and Control Module
Test Table

T01 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-04 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 circuit. 
Use the oscilloscope to observe the wiring harness for disturbances. 
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

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 G21)

• Measure voltage between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
G21-18
&
Ground

greater than 11 V 

Yes: T03 No: E15
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 
G21-51
&
Ground

greater than 11 V 

Yes: T04 No: T06
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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 har-
ness side) terminal G17-7
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-2

less than 5 Ω 

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 Ω 

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 OK? 

Yes: T07 No: T15
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:
Main fuse

• Check the following component for proper operation:
Main fuse

Test OK? 

Yes: E06 No: T10

Test Work Order Description Nominal Value
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T10 Check: Short to Ground of Voltage Supply Circuit 
• Connect fused jumper wire to:

Main fuse - Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T11 No: E12
T11 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 OK? 

Yes: T12 No: E11
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 G24-2
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T13 No: E10
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 G24-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T14 No: E09

Test Work Order Description Nominal Value
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T14  Check: Component 
• Remove fused jumper wire
• Disconnect wiring harness connector from:

Starting Motor - Wiring harness connector (wiring harness side) 
terminal 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 OK? 

Yes: E07 No: E08
T15 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 OK? 

Yes: E01 No: T16
T16 Check: Short to Ground of Voltage Supply Circuit 

• Disconnect wiring harness connector from:
Ignition module

• 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 wiring harness consecutively and check the fuse of the fused 
jumper wire for proper operation each time:
Immobilizer control module
ABS control module
EPS control module

Test OK? 

Yes: E13 No: T17
T17 Check: Short to Ground of Voltage Supply Circuit 

• Remove electrical component from socket:
Blower fan relay

• 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 wiring harness consecutively and check the fuse of the fused 
jumper wire for proper operation each time:
A/C compressor relay
A/C switch

Test OK? 

Yes: E13 No: E14
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 OK? 

Yes: T19 No: T25

Test Work Order Description Nominal Value
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T19 Check: Interruption of Voltage Supply Circuit 
• Measure voltage between the following terminals:

Circuit fuse - Input contact
&
Ground

greater than 11 V 

Yes: E16 No: T20
T20 Check: Interruption of Voltage Supply Circuit 

• Remove electrical component from socket:
Main fuse

• Check the following component for proper operation:
Main fuse

Test OK? 

Yes: T21 No: T24
T21 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Main fuse - Input contact
&
Ground

greater than 11 V 

Yes: E17 No: T22
T22 Check: Component 

• Remove electrical component from socket:
Main fuse

• Check the following component for proper operation:
Main fuse

Test OK? 

Yes: T23 No: E20
T23 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Main fuse -Input contact
&
Ground

greater than 11 V 

Yes: E18 No: E19
T24 Check: Short to Ground of Voltage Supply Circuit 

• Connect fused jumper wire to:
Main fuse - Output contact
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: E21 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 OK? 

Yes: E23 No: T26

Test Work Order Description Nominal Value
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Result Table

T26 Check: Component 
• Disconnect wiring harness connector from:

Immobilizer control module
• 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 wiring harness consecutively and check the fuse of the fused 
jumper wire for proper operation each time:
Information display
Combination meter

Test OK?

Yes: E13 No: E24

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

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 G21-2
&
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 G21-51

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:

Main fuse - Output contact
&
Main fuse - Input contact

or
• Circuit interruption between:

Main fuse - Output contact
& 
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-5
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E07 • Defective component:
Starting motor
or
Ignition switch

E08 • 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

E09 • Short circuit to ground between:
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-1
&
Circuit fuse - Input contact

E10 • Short circuit to ground between:
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit fuses - Input contact

E11 • Short circuit to ground between:
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-4
&
Circuit fuses - Input contact

E12 • Short circuit to ground between:
Main fuse - Output contact
&
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-5

E13 • If the nominal value is reached during one of the measurements, the component/control module 
that has been disconnected immediately before that measurement is defective.

NOTE:
• If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring

to “Procedure after ECM Replacement” in Section 8G3.
• If immobilizer control module is replaced, register fix code (FC) and secret key code

(SKC) to immobilizer control module by performing procedure described in “Procedure
After Immobilizer Control Module Replacement” in Section 8G4.

E14 • Short circuit to ground between:
Circuit fuse - Output contact
&
ECM - Wiring harness connector (wiring harness side) terminal G21-51
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E15 • Circuit interruption between:
Circuit fuse - Output contact
&
ECM - Wiring harness connector (wiring harness side) terminal G21-18

E16 • Circuit interruption between:
Circuit fuse - Output contact
&
Data link connector - Wiring harness connector (wiring harness side) terminal G09-16

Result Cause Of Fault
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E17 • Circuit interruption between:
Main fuse - Output contact
&
Circuit fuse - Input contact

E18 • Circuit interruption between:
Main fuse - Output contact
&
Main fuse - Input contact

E19 • Circuit interruption between:
Battery - positive (+) terminal
&
Main fuse - Input contact

or
• Defective component:

Battery
E20 • Short circuit to ground between:

Main fuse - Output contact
&
Generator - Wiring harness connector (wiring harness side) terminal C08-1
&
Main fuses and Circuit fuses - Input contact

or
• Defective component:

Generator
E21 • Circuit interruption between:

Main fuse - Output contact
&
Circuit fuse - Input contact

E22 • Short circuit to ground between:
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 G21-18
&
Immobilizer control module Wiring harness connector (wiring harness side) terminal G17-9
&
Information display - Wiring harness connector (wiring harness side) terminal G97-5
&
Combination meter- Wiring harness connector (wiring harness side) terminal G25-32

NOTE:
• If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring

to “Procedure after ECM Replacement” in Section 8G3.
• If immobilizer control module is replaced, register fix code (FC) and secret key code

(SKC) to immobilizer control module by performing procedure described in “Procedure
After Immobilizer Control Module Replacement” in Section 8G4.

Result Cause Of Fault
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C-02: Control Module Hard- and Software
Result Table

C-03: Power Supply Circuit 
Test Table

Result Cause Of Fault
E01 Check ECM power and ground circuit for condition. If circuits are OK, substitute a known-good 

ECM and recheck.
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Ignition OFF
• All consumers turned off
• Remove electrical component from socket:

Main relay 
• Connect test lamp (21 W) and multimeter in parallel and measure 

voltage between the following terminals:
Main relay - Socket terminal E56-2
&
Ground

greater than 11 V 

Yes: T02 NO: T13
T02 Check: Interruption of Voltage Supply Circuit 

• Connect test lamp (21 W) and multimeter in parallel and measure 
voltage between the following terminals:
Main relay - Socket terminal E56-4
&
Ground

greater than 11 V 

Yes: T03 NO: E12
T03 Check: Short to Voltage of Signal Circuit 

• Ignition ON
• Measure voltage between the following terminals:

Main relay - Socket terminal E56-1
&
Ground

less than 0.3 V 

Yes: T04 NO: E11
T04 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Main relay - Socket terminal E56-3
&
Ground

less than 0.3 V 

Yes: T05 NO: T09
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T05 Check: Interruption of Signal Circuit 
• Measure resistance between the following terminals:

Main relay - Socket terminal E56-1
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-19

less than 5 Ω 

Yes: T06 NO: E05
T06 Check: Short to Ground of Signal Circuit 

• Measure resistance between the following terminals:
Main relay - Socket terminal E56-1
&
Ground

greater than 500 kΩ 

Yes: T07 NO: E04
T07 Check: Interruption of Voltage Supply Circuit 

• Measure resistance between the following terminals:
Main relay - Socket terminal E56-3
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-33, G21-49

less than 5 Ω 

Yes: T08 NO: E03
T08 Check: Component 

• Insert electrical component in socket:
Main relay 

• Connect fused jumper wire to:
Wiring harness connector (wiring harness side) terminal G21-19
&
Ground

• Connect test light to:
ECM - Wiring harness connector (wiring harness side) terminal 
G21-33, G21-49
&
Ground

Test light ON? 

Yes: E01 NO: E02
T09 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Remove electrical component from socket:

Fuel pump relay
• Ignition ON
• Measure voltage between the following terminals:

Main relay - Socket terminal E56-3
&
Ground

less than 0.3 V 

Yes: T10 NO: T11
T10 Check: Component 

• Measure voltage between the following terminals:
Fuel pump relay - Socket terminal E52-1
&
Ground

less than 0.3 V 

Yes: E06 NO: E07

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:

HO2S-1
• Ignition ON
• Measure voltage between the following terminals:

Main relay - Socket terminal E56-3
&
Ground

• Disconnect each of the following components/control units consec-
utively from the wiring harness and repeat the measurement each 
time:
HO2S-2
EVAP canister purge valve
MAF sensor (Z10XEP)
EGR valve
Twinport vacuum unit

less than 0.3 V 

Yes: E08 NO: T12
T12 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Remove electrical component from socket:

Circuit fuse
• Ignition ON
• Measure voltage between the following terminals:

Main relay - Socket terminal E56-3
&
Ground

less than 0.3 V 

Yes: E09 NO: E10
T13 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 OK? 

Yes: T14 NO: T15
T14 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Circuit fuse - Input contact
&
Ground

greater than 11 V 

Yes: E13 NO: E14
T15 Check: Short to Ground of Voltage Supply Circuit 

• 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 OK? 

Yes: T16 NO: T20

Test Work Order Description Nominal Value
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T16 Check: Short to Ground of Voltage Supply Circuit 
• Remove fused jumper wire
• Connect fused jumper wire to:

Main relay - Socket terminal E56-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T17 NO: T19
T17 Check: Component 

• Remove fused jumper wire
• Remove electrical component from socket:

Fuel pump relay 
• Connect fused jumper wire to:

Fuel pump relay - Socket terminal E52-3
• &

Battery voltage
• Check the following component for proper operation:

Fuse of the fused jumper wire

Test OK? 

Yes: E15 NO: T18
T18 Check: Component 

• Disconnect wiring harness connector from:
Fuel injector No.1

• 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 wiring harness consecutively and check the fuse of the fused 
jumper wire for proper operation each time:
Fuel injector No.2
Fuel injector No.3
Fuel injector No.4 (Z12XEP)
Fuel pump assembly

Test OK? 

Yes: E08 NO: E16
T19 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 OK? 

Yes: E08 NO: E17
T20 Check: Component 

• 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.

• Disconnect each of the following components/control units from 
the wiring harness consecutively and check the fuse of the fused 
jumper wire for proper operation each time:
Radiator fan relay

Test OK? 

Yes: E08 NO: E18

Test Work Order Description Nominal Value
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Result Table

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Defective component:
Main relay 

E03 • Circuit interruption between:
Main relay - Socket terminal E56-3
&
ECM - Wiring harness connector (wiring harness side) terminal G21-33, G21-49

E04 • Short circuit to ground between:
Main relay - Socket terminal E56-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-19

E05 • Circuit interruption between:
Main relay - Socket terminal E56-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-19

E06 • Defective component:
Fuel pump relay

E07 • Short circuit to voltage between:
Fuel pump relay - Socket terminal E52-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-62

E08 • If the nominal value is reached during one of the measurements, the component/control module 
that has been disconnected immediately before that measurement is defective.

E09 • Short circuit to voltage between:
Circuit fuse - Output contact
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-5
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E10 • Short circuit to voltage between:
Main relay - Socket terminal E56-3
&
Fuel pump relay - Socket terminal E52-4
&
Circuit fuse - Input contact
&
ECM - Wiring harness connector (wiring harness side) terminal G21-33, G21-49
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E11 • Short circuit to voltage between:
Main relay - Socket terminal E56-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-19

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E12 • Circuit interruption between:
Circuit fuse - Output contact
&
Main relay - Socket terminal E56-4

or
• High transition resistance between:

Circuit fuse - Output contact
&
Main relay - Socket terminal E56-4

E13 • Circuit interruption between:
Circuit fuse - Output contact
&
Main relay - Socket terminal E56-2

or
• High transition resistance between:

Circuit fuse - Output contact
&
Main relay - Socket terminal E56-2

E14 • Circuit interruption between:
Main fuse - Output contact
&
Circuit fuse - Input contact

E15 • Defective component:
Main relay 

Result Cause Of Fault
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E16 • Short circuit to ground between:
Fuel pump relay - Socket terminal E52-3
&
Fuel injector No.1
Wiring harness connector (wiring harness side) terminal C09-1
&
Fuel injector No.2
Wiring harness connector (wiring harness side) terminal C10-1
&
Fuel injector No.3
Wiring harness connector (wiring harness side) terminal C11-1
&
Fuel injector No.4
Wiring harness connector (wiring harness side) terminal C12-1
&
Fuel pump assembly - Wiring harness connector (wiring harness side) terminal R02-3

or
• Defective component:

Fuel pump assembly
E17 • Short circuit to ground between:

Main relay - Socket terminal E56-3
&
Fuel pump relay - Socket terminal E52-2
&
Circuit fuse - Input contact
&
ECM - Wiring harness connector (wiring harness side) terminals G21-33, G21-49

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E18 • Short circuit to ground between:
Circuit fuse - Output contact
&
Radiator fan relay - Socket terminal E53-2
&
Fuel pump relay - Socket terminal E52-4
&
Main relay - Socket terminal E56-4

Result Cause Of Fault
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C-04: Crankshaft Sensor Circuit
Test Table

Test Work Order Description Nominal Value
T01  Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-43
&
Ground

less than 0.3 V 

Yes: T02 No: E06
T02  Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-43
&
Ground

greater than 500 kΩ 

Yes: T03 No: E05
T03 Check: Interruption of Signal Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-27
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-43

600 – 1000 Ω 

Yes: T04 No: T05
T04 Check: Component 

• Ignition ON greater than 1 V
• Start engine
• Measure voltage between the following terminals:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-27
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-43

Alternating - current volt-
age 

Yes: E01 No: E02
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Result Table

T05 Check: Interruption of Signal Circuit 
• Measure resistance between the following terminals:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-27
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-43

less than 600 Ω 

Yes: E03 No: E04

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Defective component:
CKP sensor
(intermittent problems, missing teeth, wrong reference point, incorrect gap position, etc.)

E03 • Short circuit in wiring harness between:
ECM - Wiring harness connector (wiring harness side) terminal C36-27
&
ECM - Wiring harness connector (wiring harness side) terminal C36-43

or
• Defective component:

CKP sensor 
E04 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-27
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-2
or
ECM - Wiring harness connector (wiring harness side) terminal C36-43
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-1

or
• Defective component:

CKP sensor 
E05 • Short circuit to ground between:

ECM - Wiring harness connector (wiring harness side) terminal C36-43
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-1
or
ECM - Wiring harness connector (wiring harness side) terminal C36-27
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-2

or
• Defective component:

CKP sensor 



6-4-54 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
C-05: Fuel Pump Relay Circuit
Test Table

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-43
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-1
or
ECM - Wiring harness connector (wiring harness side) terminal C36-27
&
CKP sensor - Wiring harness connector (wiring harness side) terminal C16-2

or
• Defective component:

CKP sensor 

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• All consumers turned off
• Remove electrical component from socket:

Fuel pump relay
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-4
&
Ground

greater than 11 V 

Yes: T02 No: E12
T02 Check: Interruption of Voltage Supply Circuit 

• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-2
&
Ground

greater than 11 V 

Yes: T03 No: E11
T03 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-1
&
Ground

less than 0.3 V 

Yes: T04 No: E10
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T04 Check: Short to Voltage of Voltage Supply Circuit 
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-3
&
Ground

less than 0.3 V 

Yes: T05 No: T09
T05 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Fuel pump relay - Socket terminal E52-1
&
Ground

greater than 500 kΩ 

Yes: T06 No: E05
T06 Check: Interruption of Signal Circuit 

• Measure resistance between the following terminals:
Fuel pump relay - Socket terminal E52-1
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-62

less than 5 Ω 

Yes: T07 No: E04
T07 Check: Component 

• Connect fused jumper wire to:
Fuel pump relay - Socket terminal 2
&
Battery voltage

• Is the fuel pump running?

Test OK? 

Yes: E01 No: T08
T08 Check: Interruption of Voltage Supply Circuit 

• Remove fused jumper wire
• Disconnect wiring harness connector from:

Fuel pump assembly
• Measure resistance between the following terminals:

Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-4
&
Ground

less than 5 Ω 

Yes: E02 No: E03
T09  Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel injector No.1
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-3
&
Ground

less than 0.3 V 

Yes: E06 No: T10

Test Work Order Description Nominal Value
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Result Table

T10 Check: Short to Voltage of Voltage Supply Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel injector No.2
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-3
&
Ground

less than 0.3 V 

Yes: E07 No: T11
T11 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel injector No.3
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-3
&
Ground

less than 0.3 V 

Yes: E08 No: T12
T12 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Fuel injector No.4
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump relay - Socket terminal E52-3
&
Ground

less than 0.3 V 

Yes: E13 No: E09

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

Fuel pump relay
or
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
Fuel pump assembly - Wiring harness connector (wiring harness side) terminal R02-3
&
Fuel pump relay - Socket terminal E52-3

or
• Defective component:

Fuel pump assembly
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E03 • Circuit interruption between:
Fuel pump assembly - Socket Terminal R02-4
&
Ground

E04 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-62

E05 • Short circuit to ground between:
Fuel pump relay - Socket terminal E52-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-62

E06 • Short circuit to voltage between:
Fuel injector No.1
Wiring harness connector (wiring harness side) terminal 2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-18

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Short circuit to voltage between:
Fuel injector No.2
Wiring harness connector (wiring harness side) terminal C10-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-2 (Z10XEP) or C36-17 
(Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E08 • Short circuit to voltage between:
Fuel injector No.3
Wiring harness connector (wiring harness side) terminal C11-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-19 (Z10XEP) or C36-2 
(Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
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E09 • Short circuit to voltage between:
Fuel pump relay - Socket terminal E52-3
&
Fuel pump assembly - Wiring harness connector (wiring harness side) terminal R02-3
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) terminal C09-1
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) terminal C10-1
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) terminal C11-1
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) terminal C12-1

or
• Defective component:

Fuel pump assembly
E10 • Short circuit to voltage between:

Fuel pump relay - Socket terminal E52-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-62

E11 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-2
&
Main Relay - Socket terminal E56-3

E12 • Circuit interruption between:
Circuit Fuse - Output contact
&
Fuel pump relay - Socket terminal E52-4

E13 • Short circuit to voltage between:
Fuel injector No.4
Wiring harness connector (wiring harness side) terminal C12-1
&
ECM - Wiring harness connector (wiring harness side) terminal C36-19 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
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C-06: Pedal Position Sensor Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Accelerator pedal position sensor
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

4.8 – 5.2 V 

Yes: T02 No: T15
T02 Check: Short to Voltage/Ground/Interruption of Voltage Supply 

• Measure voltage between the following terminals:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
&
Ground

4.8 – 5.2 V 

Yes: T03 No: T11
T03 Check: Short to Voltage/Interruption of Ground Circuit 

• Measure voltage between the following terminals:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-3
&
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5

4.8 – 5.2 V 

Yes: T04 No: E09
T04 Check: Short to Voltage of Signal Circuit 

• Scan Tool Data List Parameter
APP Sensor 1 Volt

less than 0.3 V 

Yes: T05 No: E08
T05 Check: Short to Ground/Interruption of Signal Circuit 

• Connect fused jumper wire to:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
&
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-4

• Scan Tool Data List Parameter
APP Sensor 1 Volt

4.8 – 5.2 V 

Yes: T06 No: E07
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T06 Check: Short to Voltage/Interruption of Ground Circuit 
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-2

4.8 – 5.2 V 

Yes: T07 No: T09
T07 Check: Short to Voltage of Signal Circuit 

• Scan Tool Data List Parameter
APP Sensor 2 Volt

less than 0.3 V 

Yes: T08 No: E03
T08 Check: Short to Ground/Interruption of Signal Circuit 

• Connect fused jumper wire to:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-1

• Scan Tool Data List Parameter
APP Sensor 2 Volt

4.8 – 5.2 V 

Yes: E01 No: E02
T09 Check: Short to Voltage of Ground Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-2
&
Ground

less than 0.3 V 

Yes: E04 No: T10
T10  Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

A/C (refrigerant) pressure sensor
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-2
&
Ground

less than 0.3 V 

Yes: E05 No: E06

Test Work Order Description Nominal Value
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T11 Check: Short to Voltage/Ground/Interruption of Voltage Supply 
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
&
Ground

greater than 5.2 V 

Yes: T12 No: T13
T12 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
Ground

less than 0.3 V 

Yes: E10 No: E11
T13 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Measure resistance between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
&
Ground

greater than 500 kΩ 

Yes: T14 No: E13
T14 Check: Short to Ground/Interruption of Signal Circuit 

• Measure resistance between the following terminals:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-5
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-21

less than 5 Ω 

Yes: E10 No: E12
T15 Check: Short to Voltage/Ground/Interruption of Voltage Supply 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Accelerator pedal position sensor
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

greater than 5.2 V 

Yes: T16 No: T24

Test Work Order Description Nominal Value
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T16 Check: Short to Voltage of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

EGR valve
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

• Disconnect each of the following components/control units consec-
utively from the wiring harness and repeat the measurement each 
time:
MAF sensor
CMP sensor
TP sensor

4.8 – 5.2 V 

Yes: E10 No: T17
T17 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

A/C (refrigerant) pressure sensor
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

4.8 – 5.2 V 

Yes: E10 No: T18
T18 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21, C36)
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

less than 0.3 V 

Yes: T19 No: E20
T19 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
MAF sensor - Wiring harness connector (wiring harness side) ter-
minal C34-4
&
Ground

less than 0.3 V 

Yes: T20 No: E19

Test Work Order Description Nominal Value
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T20 Check: Short to Voltage of Signal Circuit 
• Measure voltage between the following terminals:

EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-2
&
Ground

less than 0.3 V 

Yes: T21 No: E18
T21 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-3
&
Ground

less than 0.3 V 

Yes: T22 No: E17
T22 Check: Short to Voltage of Voltage Supply Circuit 

• Measure voltage between the following terminals:
TP sensor
Wiring harness connector (wiring harness side) terminal C25-3
&
Ground

less than 0.3 V 

Yes: T23 No: E16
T23 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal 2
&
Ground

less than 0.3 V 

Yes: E14 No: E15
T24 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

EGR valve
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

• Disconnect each of the following components/control units consec-
utively from the wiring harness and repeat the measurement each 
time:
MAF sensor
CMP sensor
TP sensor

4.8 – 5.2 V 

Yes: E10 No: T25

Test Work Order Description Nominal Value
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T25 Check: Short to Ground of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

A/C (refrigerant) pressure sensor
• Ignition ON
• Measure voltage between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

4.8 – 5.2 V 

Yes: E10 No: T26
T26 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21, C36)
• Measure resistance between the following terminals:

Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
Ground

greater than 500 kΩ 

Yes: T27 No: E27
T27 Check: Interruption of Signal Circuit 

• Measure resistance between the following terminals:
Accelerator pedal position sensor - Wiring harness connector (wir-
ing harness side) terminal G82-6
&
ECM - Wiring harness connector (wiring harness side) terminal 
G21-4

less than 5 Ω 

Yes: T28 No: E26
T28 Check: Short to Ground of Signal Circuit 

• Measure resistance between the following terminals:
MAF sensor - Wiring harness connector (wiring harness side) ter-
minal C34-4
&
Ground

greater than 500 kΩ 

Yes: T29 No: E25
T29 Check: Short to Ground of Signal Circuit 

• Measure resistance between the following terminals:
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-2
&
Ground

greater than 500 kΩ 

Yes: T30 No: E24

Test Work Order Description Nominal Value
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Result Table

T30 Check: Short to Ground of Signal Circuit 
• Measure resistance between the following terminals:

CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-3
&
Ground

greater than 500 kΩ 

Yes: T31 No: E23
T31 Check: Short to Ground of Voltage Supply Circuit 

• Measure resistance between the following terminals:
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-3
&
Ground

greater than 500 kΩ 

Yes: T32 No: E22
T32 Check: Short to Ground of Signal Circuit 

• Measure resistance between the following terminals:
A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal 2
&
Ground

greater than 500 kΩ 

Yes: E14 No: E21

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

Accelerator pedal position sensor
E02 • Short circuit to ground/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal G21-37
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-37
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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E04 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-5
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • If the nominal value is reached during one of the measurements, there is a short to voltage in 
the circuit behind the component that has been disconnected immediately before that measure-
ment, or the corresponding component is defective.

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-5
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-2
&
Wiring harness connector terminals of all components (wiring harness side), which were discon-
nected from the wiring harness during this trouble shooting session

E07 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal G21-54
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E08 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-54
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
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E09 • Short circuit to voltage/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal G21-22
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E10 • If the nominal value is reached during one of the measurements, the component/control module 
that has been disconnected immediately before that measurement is defective.

E11 • Short circuit to voltage between:
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-5
&
ECM - Wiring harness connector (wiring harness side) terminal G21-21

E12 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-21
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-5

E13 • Short circuit to ground between:
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-5
&
ECM - Wiring harness connector (wiring harness side) terminal G21-21

E14 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E15 • Short circuit to voltage between:
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-53

E16 • Short circuit to voltage between:
TP sensor - Wiring harness connector (wiring harness side) terminal C25-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-56

E17 • Short circuit to voltage between:
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-3

E18 • Short circuit to voltage between:
EGR valve - Wiring harness connector (wiring harness side) terminal C31-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-7

Result Cause Of Fault
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E19 • Short circuit to voltage between:
MAF sensor - Wiring harness connector (wiring harness side) terminal C34-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-24

E20 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-4
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-6

E21 • Short circuit to ground between:
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-53

E22 • Short circuit to ground between:
TP sensor - Wiring harness connector (wiring harness side) terminal C26-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-56

E23 • Short circuit to ground between:
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-3

E24 • Short circuit to ground between:
EGR valve - Wiring harness connector (wiring harness side) terminal C31-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-7

E25 • Short circuit to ground between:
MAF sensor - Wiring harness connector (wiring harness side) terminal C34-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-24

E26 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-4
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-6

E27 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-4
&
Accelerator pedal position sensor - Wiring harness connector (wiring harness side) terminal 
G82-6

Result Cause Of Fault
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C07: Throttle Position Motor Control Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Voltage Supply 

• Ignition OFF
• Disconnect wiring harness connector from:

TP sensor
• Ignition ON
• Measure voltage between the following terminals:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-3
&
Ground

4.8 – 5.2 V 

Yes: T02 No: E15
T02 Check: Short to Voltage/Interruption of Ground Circuit 

• Measure voltage between the following terminals:
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-2
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-3

4.8 – 5.2 V 

Yes: T03 No: E14
T03 Check: Short to Ground of Signal Circuit 

• Connect fused jumper wire to:
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-3
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-6

• Scan Tool Data List Parameter
TP Sensor 1 Volt

4.8 – 5.2 V 

Yes: T04 No: E13
T04 Check: Short to Ground/Interruption of Signal Circuit 

• Remove fused jumper wire
• Connect fused jumper wire to:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-3
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-5

• Scan Tool Data List Parameter
TP Sensor 2 Volt

4.8 – 5.2 V 

Yes: T05 No: E12
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T05 Check: Short to Voltage of Signal Circuit 
• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-5
&
Ground

less than 0.3 V 

Yes: T06 No: E11
T06 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-6
&
Ground

less than 0.3 V 

Yes: T07 No: E10
T07 Check: Interruption of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-23
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-6

less than 5 Ω 

Yes: T08 No: E09
T08 Check: Component 

• Connect wiring harness connector to:
ECM

• Ignition ON
• Connect fused jumper wire to:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-2
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-6

• Scan Tool Data List Parameter
TP Sensor 1 Volt

less than 0.3 V 

Yes: T09 No: E08

Test Work Order Description Nominal Value
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T09 Check: Component 
• Remove fused jumper wire
• Connect fused jumper wire to:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-2
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-5

• Scan Tool Data List Parameter
TP Sensor 2 Volt

less than 0.3 V 

Yes: T10 No: E08
T10 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
• Ignition ON
• Measure voltage between the following terminals:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-1
&
Ground

less than 0.3 V 

Yes: T11 No: E07
T11 Check: Short to Voltage of Voltage Supply Circuit 

• Measure voltage between the following terminals:
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-4
&
Ground

less than 0.3 V 

Yes: T12 No: E06
T12 Check: Short to Ground of Voltage Supply Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-4
&
Ground

greater than 500 kΩ 

Yes: T13 No: E05
T13 Check: Interruption of Voltage Supply Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-14
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-4

less than 5 Ω 

Yes: T14 No: E04

Test Work Order Description Nominal Value
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Result Table

T14 Check: Short to Ground of Voltage Supply Circuit 
• Measure resistance between the following terminals:

TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-1
&
Ground

greater than 500 kΩ 

Yes: T15 No: E03
T15 Check: Interruption of Voltage Supply Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-30
&
TP sensor - Wiring harness connector (wiring harness side) termi-
nal C25-1

less than 5 Ω 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
or
TP sensor

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-30
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-1

E03 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-30
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-1

E04 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-14
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-4

E05 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-14
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-4

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-14
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-4

E07 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-30
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-1
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E08 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E09 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-23
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-6

E10 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-23
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-6

E11 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-39
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-5

E12 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-39
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-5

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E13 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-23
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-6

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E14 • Short circuit to voltage/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-58
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
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C-08: Mass Air Flow Circuit 
Test Table

E15 • Short to voltage/ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-56
&
TP sensor - Wiring harness connector (wiring harness side) terminal C25-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Short to Ground/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 C34-2
&
Ground

greater than 11 V 

Yes: T02 No: T07
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 C34-2
&
MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-3

greater than 11 V 

Yes: T03 No: E06
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 C34-4
&
Ground

4.8 – 5.2 V 

Yes: T04 No: E05
T04 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-5
&
Ground

less than 0.3 V 

Yes: T05 No: E04
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T05 Check: Short to Ground of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-5
&
Ground

greater than 500 kΩ 

Yes: T06 No: E03
T06 Check: Interruption of Signal Circuit 

• Measure resistance between the following terminals:
MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-5
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-6

less than 5 Ω 

Yes: E01 No: E02
T07 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 OK? 

Yes: T08 No: T09
T08 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Circuit fuse - Input contact
&
Ground

greater than 11 V 

Yes: E07 No: E08
T09 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 OK? 

Yes: E09 No: T10

Test Work Order Description Nominal Value
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Result Table

T10 Check: Short to Ground of Voltage Supply Circuit 
• Ignition OFF
Z10XEP

– Disconnect wiring harness connector from:
EGR valve

– Insert new component:
Circuit fuse

– Ignition ON
– Check the following component for proper operation:

Circuit fuse
– Disconnect each of the following components/control units con-

secutively from the wiring harness and repeat the check each 
time:
HO2S-2
HO2S-1
EVAP canister purge valve
Twinport vacuum unit

Z12XEP
– Disconnect wiring harness connector from:

Ignition module
– Insert new component:

Circuit fuse
– Ignition ON
– Check the following component for operation:

Circuit fuse

Test OK? 

Yes: E10 No: E11

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

MAF and IAT sensor
or
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-6
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-5

E03 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-6
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-5



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES) 6-4-77
E04 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-6
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-5

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-24
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to voltage/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-26
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Circuit interruption between:
Circuit fuse - Output contact
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-2

E08 • Circuit interruption between:
Z10XEP
Main relay - Socket Terminal E56-2
&
Circuit fuse - Input contact
Z12XEP
Main fuse output contact
&
Circuit fuse input contact

E09 • Defective component:
MAF sensor

E10 • If the nominal value is reached during one of the measurements, the component/control module 
that has been disconnected immediately before that measurement is defective.

Result Cause Of Fault
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C-09: Engine Coolant Temperature Sensor Circuit 
Test Table

E11 • Short circuit to ground between:
Z10XEP
Circuit fuse - Output contact
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-2
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-5
&
EVAP canister purge valve - Wiring harness connector (wiring harness side) terminal C24-1
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-1
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-1
&
Twinport vacuum unit - Wiring harness connector (wiring harness side) terminal C27-2
Z12XEP
Circuit fuse output contact
&
MAF sensor and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-2
Ignition module - Wiring harness connector (wiring harness side) terminal C33-2

Result Cause Of Fault

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
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

ECT sensor - Wiring harness connector (wiring harness side) ter-
minal C30-1
&
Ground

4.8 – 5.2 V 

Yes: T02 No: T04
T02 Check: Component 

• Scan Tool Data List Parameter
Coolant Temp Volt

4.8 – 5.2 V 

Yes: T03 No: E03
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Result Table

T03 Check: Short to Voltage/Interruption of Signal Circuit 
• Connect fused jumper wire to:

ECT sensor - Wiring harness connector (wiring harness side) ter-
minal C30-1
&
ECT sensor - Wiring harness connector (wiring harness side) ter-
minal C30-2

• Scan Tool Data List Parameter
Coolant Temp Volt

less than 0.1 V 

Yes: E01 No: E02
T04 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECT Sensor
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

ECT sensor - Wiring harness connector (wiring harness side) ter-
minal C30-1
&
Ground

greater than 5.2 V 

Yes: E04 No: E05

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECT sensor
E02 • Short circuit to voltage/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-42
&
ECT sensor - Wiring harness connector (wiring harness side) terminal C30-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-10: Intake Air Temperature Sensor Circuit 
Test Table

E04 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-38
&
ECT sensor - Wiring harness connector (wiring harness side) terminal C30-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short circuit to ground/Interruption of Circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-38
&
ECT sensor - Wiring harness connector (wiring harness side) terminal C30-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault

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 C34-1
&
Ground

4.8 – 5.2 V 

Yes: T02 No: T04
T02 Check: Component 

• Scan Tool Data List Parameter
Intake Air Temp

4.8 – 5.2 °C
40.6 – 41.4 °F

Yes: T03 No: E02
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Result Table

T03 Check: Circuit Interruption of Ground Circuit 
• Connect fused jumper wire to:

MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-1
&
MAF and IAT sensor - Wiring harness connector (wiring harness 
side) terminal C34-3

• Scan Tool Data List Parameter
Intake Air Temp and Intake Air Temp Volt

less than 0.3 V
less than 145 °C
less than 293 °F 

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 C34-1
&
Ground

greater than 5.2 V 

Yes: E03 No: E04

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

MAF and IAT sensor
E02 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-55
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.



6-4-82 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
C-11: Air Conditioning System Information Switch Circuit 
Test Table

E04 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-55
&
MAF and IAT sensor - Wiring harness connector (wiring harness side) terminal C34-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

A/C switch
&
Blower fan relay

• Ignition ON
• Measure voltage between the following terminals:

A/C switch - Wiring harness connector (wiring harness side) termi-
nal G31-3
&
Ground

greater than 11 V 

Yes: T02 No: E06
T02 Check: Short to Voltage of Signal Circuit 

• Scan Tool Data List Parameter
A/C Switch

Inactive 

Yes: T03 No: E05
T03 Check: Short to Ground/Interruption of Signal Circuit 

• Connect fused jumper wire to:
A/C switch - Wiring harness connector (wiring harness side) termi-
nal G31-4
&
Ground

• Scan Tool Data List Parameter
A/C Switch

Active 

Yes: T04 No: E04
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Result Table

T04 Check: Short to Ground of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Measure voltage between the following terminals:

A/C switch - Wiring harness connector (wiring harness side) termi-
nal G31-4
&
Ground

less than 0.3 V 

Yes: T05 No: E03
T05 Check: Circuit Interruption of Ground Circuit

• Ignition OFF
• Measure resistance between the following terminals:

A/C switch - Wiring harness connector (control module side) termi-
nal G31-1
&
Ground

less than 5 Ω 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

A/C switch
or
Blower fan relay

E02 • Circuit interruption between:
A/C switch - Wiring harness connector (wiring harness side) terminal G31-1
&
Ground

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-40
&
Blower fan relay - Socket terminal G52-5 (Z10XEP) or G52-1-5 (Z12XEP)
&
A/C switch - Wiring harness connector (wiring harness side) terminal G31-4

E04 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-40
&
A/C switch - Wiring harness connector (wiring harness side) terminal G31-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-12: Air Conditioning System Refrigerant Pressure Sensor 
Test Table

E05 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-40
&
Blower fan relay - Socket terminal G52-5 (Z10XEP) or G52-1-5 (Z12XEP)
&
A/C switch - Wiring harness connector (wiring harness side) terminal G31-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Circuit interruption between:
Circuit fuse - Output contact
&
A/C switch - Wiring harness connector (wiring harness side) terminal G31-3

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

A/C (refrigerant) pressure sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-1
&
Ground

4.8 – 5.2 V 

Yes: T02 No: T05
T02 Check: Short to Voltage of Signal Circuit 

• Scan Tool Data List Parameter
A/C Press Volt

4.8 – 5.2 V 

Yes: T03 No: E04
T03 Check: Short to Ground/Interruption of Signal Circuit 

• Connect fused jumper wire to:
A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-2
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-3

• Scan Tool Data List Parameter
A/C Press Volt

less than 0.3 V 

Yes: T04 No: E03
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Result Table

T04 Check: Short to Voltage of Signal Circuit 
• Remove fused jumper wire
• Connect fused jumper wire to:

A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-3
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-1

less than 0.3 V 

Yes: E01 No: E02
T05 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

A/C (refrigerant) pressure sensor
• Ignition ON
• Measure voltage between the following terminals:

A/C (refrigerant) pressure sensor - Wiring harness connector (wir-
ing harness side) terminal E66-1
&
Ground

greater than 5.2 V 

Yes: E05 No: E06

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM - Wiring harness connector (wiring harness side) terminal G21-39
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-3

or
• Defective component:

A/C (refrigerant) pressure sensor
E02 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal G21-5
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-1

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-39
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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E04 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-39
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-53
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal G21-53
&
A/C (refrigerant) pressure sensor - Wiring harness connector (wiring harness side) terminal 
E66-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
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C-13: Camshaft Position Sensor Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

CMP sensor
• Ignition ON
• Measure voltage between the following terminals:

CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-3
&
Ground

4.8 – 5.2 V 

Yes: T02 No: E06
T02 Check: Short to Voltage/Interruption of Ground Circuit 

• Measure voltage between the following terminals:
CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-3
&
CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-1

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:
CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-2
&
Ground

4.8 – 5.2 V 

Yes: T04 No: T05
T04 Check: Mechanical Functionality 

• Check the following system for proper operation:
CMP sensor
(intermittent problems, missing teeth, wrong reference point, incor-
rect gap position, etc.)

Test OK? 

Yes: E01 No: E02
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Measure voltage between the following terminals:
CMP sensor - Wiring harness connector (wiring harness side) ter-
minal C26-2
&
Ground

greater than 5.2 V 

Yes: E03 No: E04
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Result Table

Result Cause Of Fault
E01 • Defective component:

ECM
or
CMP sensor

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 Repair the concerned circuit/component.
E03 • Short circuit to voltage between:

ECM - Wiring harness connector (wiring harness side) terminal C36-4
&
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E04 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-4
&
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short circuit to voltage/interruption of circuit between:
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-1
&
ECM - Wiring harness connector (wiring harness side) terminal C36-21

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short to voltage/ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-3
&
CMP sensor - Wiring harness connector (wiring harness side) terminal C26-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-14: Twinport Sensor Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Twinport sensor - Measure voltage between the following termi-
nals:
Twinport sensor - Wiring harness connector (wiring harness side) 
terminal C22-1
&
Ground

4.3 – 4.6 V 

Yes: T02 No: E05
T02 Check: Circuit Interruption of Ground Circuit 

• Measure voltage between the following terminals:
Twinport sensor - Wiring harness connector (wiring harness side) 
terminal C22-1
&
Twinport sensor - Wiring harness connector (wiring harness side) 
terminal C22-2

4.3 – 4.6 V 

Yes: T03 No: E04
T03 Check: Component 

• Scan Tool Data List Parameter
Port Deactivation Position Sensor 

4.3 – 4.6 V 

Yes: T04 No: E01
T04 Check: Component 

• Connect fused jumper wire to:
Twinport sensor - Wiring harness connector (wiring harness side) 
terminal C22-1
&
Twinport sensor - Wiring harness connector (wiring harness side) 
terminal C22-2

• Scan Tool Data List Parameter
Port Deactivation Position Sensor 

less than 0.3 V 

Yes: T05 No: E01
T05 Check: Component 

• Ignition OFF
• Remove fused jumper wire
• Connect wiring harness connector to:

Twinport sensor
• Engine running
• Select and enable Scan Tool actuator test:

Port Deactivation Test 
• Press NO key OFF
• Scan Tool Data List Parameter

Port Deactivation Position Sensor 
NOTE:
The data list parameter is displayed during the test.

2.5 – 3.0 V 

Yes: T06 No: T07
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Result Table

T06 Check: Component 
• Engine running
• Press YES key ON
• Scan Tool Data List Parameter

Port Deactivation Position Sensor 
NOTE:
The data list parameter is displayed during the test.

1.5 – 2.0 V 

Yes: E01 No: T07
T07 Check: Mechanical Functionality 

• Check mechanical functionality of the following components and all 
attached parts:
Vacuum hose
Vacuum supply system
Actuating linkage lever

Test OK? 

Yes: E02 No: E03

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Defective component:
Twinport sensor

E03 • Repair the concerned mechanical component
E04 • Short circuit to voltage/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-10
&
Twinport sensor - Wiring harness connector (wiring harness side) terminal C22-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short to voltage/ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-44
&
Twinport sensor - Wiring harness connector (wiring harness side) terminal C22-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-15: Twinport Solenoid Valve Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Twinport vacuum unit
• Ignition ON
• Measure voltage between the following terminals:

Twinport vacuum unit - Wiring harness connector (wiring harness 
side) terminal C27-2
&
Ground

greater than 11 V 

Yes: T02 No: E07
T02 Check: Circuit Interruption of Ground Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

Twinport vacuum unit - Wiring harness connector (wiring harness 
side) terminal C27-1
&
Ground

less than 0.3 V 

Yes: T03 No: E06
T03 Check: Short to Ground of Voltage Supply Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Twinport vacuum unit - Wiring harness connector (wiring harness 
side) terminal C27-1
&
Ground

greater than 500 kΩ 

Yes: T04 No: E05
T04 Check: Interruption of Voltage Supply Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-34
&
Twinport vacuum unit - Wiring harness connector (wiring harness 
side) terminal C27-1

less than 5 Ω 

Yes: T05 No: E04
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Result Table

T05 Check: Component 
• Connect wiring harness connector to:

Twinport vacuum unit
• Ignition ON
• Contact fused jumper wire once to:

ECM - Wiring harness connector (wiring harness side) terminal 
C36-34
&
Ground

Clicking noise from follow-
ing component:
Twinport vacuum unit – 
Twinport 

Yes: T06 No: E03
T06 Check: Mechanical Functionality 

• Check mechanical functionality of the following components and all 
attached parts:
Vacuum hose
Vacuum supply system
Actuating linkage lever

Test OK? 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Repair the concerned mechanical component
E03 • Defective component:

Twinport vacuum unit
E04 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-34
&
Twinport vacuum unit - Wiring harness connector (wiring harness side) terminal C27-1

E05 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-34
&
Twinport vacuum unit - Wiring harness connector (wiring harness side) terminal C27-1

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-34
&
Twinport vacuum unit - Wiring harness connector (wiring harness side) terminal C27-1

E07 • Circuit interruption between:
Circuit fuse - Output contact
&
Twinport vacuum unit - Wiring harness connector (wiring harness side) terminal C27-2
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C-16: Fuel - Tank Level Sensor Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Diagnostic Trouble Code stored

• Is the following Diagnostic Trouble Code stored?
P0313

• Misfire Detected at Low Fuel Level
Yes: T02 No: T03

T02 Check: Fuel Reserve 
• Check fuel reserve The fuel reserve must be 

greater than 5 liter.
Yes: T03 No: E07

T03 Check: Short to Ground/Interruption of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

Fuel pump assembly
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-1
&
Ground

greater than 11 V 

Yes: T04 No: T07
T04 Check: Short to Voltage/Interruption of Ground Circuit 

• Measure voltage between the following terminals:
Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-2
&
Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-1

greater than 11 V 

Yes: T05 No: E04
T05 Check: Component 

• Scan Tool Data List Parameter
Fuel Tank Level

greater than 4.8 liter

Yes: T06 No: E03
T06 Check: Short to Voltage of Signal Circuit 

• Connect fused jumper wire to:
Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-2
&
Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-1

• Scan Tool Data List Parameter
Fuel Tank Level

less than 0.3 liter

Yes: E01 No: E02
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Result Table

T07 Check: Short to Ground/Interruption of Signal Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

ECM - (Wiring Harness Connector C36)
• Ignition ON
• Measure voltage between the following terminals:

Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-1
&
Ground

greater than 11 V 

Yes: E05 No: E06

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

Fuel pump assembly
E02 • Short circuit to voltage/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-55
&
Fuel pump assembly - Wiring harness connector (wiring harness side) terminal R02-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E04 • Circuit interruption between Fuel pump assembly - Wiring harness connector (wiring harness 
side) terminal R02-2
&
Ground

or
• Defective component:

Fuel pump assembly
E05 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-17: Fuel Injector No.1 Circuit 
Test Table

E06 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-55
&
Fuel pump assembly - Wiring harness connector (wiring harness side) terminal R02-1

or
• Defective component:

Fuel pump assembly 
E07 • Refill 5 liters of fuel

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Fuel injector No.1
• Remove electrical component from socket:

Fuel pump relay
• Connect fused jumper wire to:

Fuel pump relay - Socket terminal E52-3
&
Battery voltage

• Measure voltage between the following terminals:
Fuel injector No.1 - Wiring harness connector (wiring harness side) 
terminal C09-1
&
Ground

greater than 11 V 

Yes: T02 No: E05
T02 Check: Component 

• Measure resistance between the following terminals:
Fuel injector No.1 - Wiring harness connector (wiring harness side) 
terminal C09-1
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) 
terminal C09-2

10 – 14 Ω 

Yes: T03 No: E04
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Result Table

T03 Check: Short to Voltage of Signal Circuit 
• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel injector No.1 - Wiring harness connector (wiring harness side) 
terminal C09-2
&
Ground

less than 0.3 V 

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Fuel injector No.1 - Wiring harness connector (wiring harness side) 
terminal C09-2
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-18
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) terminal C09-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-18
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) terminal C09-2

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-18
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) terminal C09-2

E04 • Defective component:
Fuel injector No.1

E05 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-3
&
Fuel injector No.1 - Wiring harness connector (wiring harness side) terminal C09-1
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C-18: Fuel Injector No.2 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Fuel injector No.2
• Remove electrical component from socket:

Fuel pump relay
• Connect fused jumper wire to:

Fuel pump relay - Socket terminal E52-3
&
Battery voltage

• Measure voltage between the following terminals:
Fuel injector No.2 - Wiring harness connector (wiring harness side) 
terminal C10-1
&
Ground

greater than 11 V 

Yes: T02 No: E05
T02 Check: Component 

• Measure resistance between the following terminals:
Fuel injector No.2 - Wiring harness connector (wiring harness side) 
terminal C10-1
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) 
terminal C10-2

10 – 14 Ω 

Yes: T03 No: E04
T03 Check: Short to Voltage of Signal Circuit 

• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel injector No.2 - Wiring harness connector (wiring harness side) 
terminal C10-2
&
Ground

less than 0.3 V 

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Fuel injector No.2 - Wiring harness connector (wiring harness side) 
terminal C10-2
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02
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Result Table

Result Cause Of Fault
E01 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-2 (Z10XEP) or C36-17 
(Z12XEP)
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) terminal C10-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-2 (Z10XEP) or C36-17 
(Z12XEP)
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) terminal C10-2

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-2 (Z10XEP) or C36-17 
(Z12XEP)
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) terminal C10-2

E04 • Defective component:
Fuel injector No.2

E05 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-3
&
Fuel injector No.2 - Wiring harness connector (wiring harness side) terminal C10-1
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C-19: Fuel Injector No.3 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Fuel injector No.3
• Remove electrical component from socket:

Fuel pump relay
• Connect fused jumper wire to:

Fuel pump relay - Socket terminal E52-3
&
Battery voltage

• Measure voltage between the following terminals:
Fuel injector No.3 - Wiring harness connector (wiring harness side) 
terminal C11-1
&
Ground

greater than 11 V 

Yes: T02 No: E05
T02 Check: Component 

• Measure resistance between the following terminals:
Fuel injector No.3 - Wiring harness connector (wiring harness side) 
terminal C11-1
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) 
terminal C11-2

10 – 14 Ω 

Yes: T03 No: E04
T03 Check: Short to Voltage of Signal Circuit 

• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel injector No.3 - Wiring harness connector (wiring harness side) 
terminal C11-2
&
Ground

less than 0.3 V 

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Fuel injector No.3 - Wiring harness connector (wiring harness side) 
terminal C11-2
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02
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Result Table

Result Cause Of Fault
E01 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-19 (Z10XEP) or C36-2 
(Z12XEP)
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) terminal C11-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-19 (Z10XEP) or C36-2 
(Z12XEP)
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) terminal C11-2

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-19 (Z10XEP) or C36-2 
(Z12XEP)
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) terminal C11-2

E04 • Defective component:
Fuel injector No.3

E05 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-3
&
Fuel injector No.3 - Wiring harness connector (wiring harness side) terminal C11-1
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C-20: Fuel Injector No.4 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Signal Circuit 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Fuel injector No.4
• Remove electrical component from socket:

Fuel pump relay
• Connect fused jumper wire to:

Fuel pump relay - Socket terminal E52-3
&
Battery voltage

• Measure voltage between the following terminals:
Fuel injector No.4 - Wiring harness connector (wiring harness side) 
terminal C12-1
&
Ground

greater than 11 V 

Yes: T02 No: E05
T02 Check: Component 

• Measure resistance between the following terminals:
Fuel injector No.4 - Wiring harness connector (wiring harness side) 
terminal C12-1
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) 
terminal C12-2

10 – 14 Ω 

Yes: T03 No: E04
T03 Check: Short to Voltage of Signal Circuit 

• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

Fuel injector No.4 - Wiring harness connector (wiring harness side) 
terminal C12-2
&
Ground

less than 0.3 V 

Yes: T04 No: E03
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

Fuel injector No.4 - Wiring harness connector (wiring harness side) 
terminal C12-2
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02



6-4-102 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

C-21: Ignition Coil Cylinder 1 Circuit 
Test Table

Result Cause Of Fault
E01 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal C36-19
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) terminal C12-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-19
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) terminal C12-2

E03 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-19
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) terminal C12-2

E04 • Defective component:
Fuel injector No.4

E05 • Circuit interruption between:
Fuel pump relay - Socket terminal E52-3
&
Fuel injector No.4 - Wiring harness connector (wiring harness side) terminal C12-1

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• All consumers turned off
• Disconnect wiring harness connector from:

Ignition module
• Ignition ON
• Measure voltage between the following terminals:

Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-2
&
Ground

greater than 11 V 

Yes: T02 No: E07
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T02 Check: Circuit Interruption of Ground Circuit 
• Measure voltage between the following terminals:

Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-1
&
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-2

greater than 11 V 

Yes: T03 No: E06
T03 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-5 (Z10XEP) or G33-6 (Z12XEP)
&
Ground

less than 0.3 V 

Yes: T04 No: E05
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-5 (Z10XEP) or G33-6 (Z12XEP) 
&
Ground

greater than 500 kΩ 

Yes: T05 No: E04
T05 Check: Interruption of Signal Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-48 
&
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-5 (Z10XEP) or G33-6 (Z12XEP)

less than 5 Ω 

Yes: T06 No: E03
T06 Check: Component 

• Connect wiring harness connector to:
ECM

• Connect test light to:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-5 (Z10XEP) or G33-6 (Z12XEP) 
&
Battery voltage

• Select and enable Scan Tool actuator test:
Ignition Coil Cylinder 1 Test 

Test light flashes? 

Yes: E01 No: E02

Test Work Order Description Nominal Value



6-4-104 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

Result Cause Of Fault
E01 • Defective component:

Ignition module
E02 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-48
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-5 (Z10XEP) or 
G33-6 (Z12XEP)

E04 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-48
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-5 (Z10XEP) or 
G33-6 (Z12XEP)

E05 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-48
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-5 (Z10XEP) or 
G33-6 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Circuit interruption between:
Ignition module - Wiring harness connector (wiring harness side) terminal G33-1
&
Ground

E07 • Circuit interruption between:
Circuit fuse - Output contact
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-2
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C-22: Ignition Coil Cylinder 2 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition module
• Ignition ON
• Measure voltage between the following terminals:

Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-4 (Z10XEP) or G33-5 (Z12XEP)
&
Ground

less than 0.3 V 

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-4 (Z10XEP) or G33-5 (Z12XEP) 
&
Ground

greater than 500 kΩ 

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-63 
&
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-4 (Z10XEP) or G33-5 (Z12XEP)

less than 5 Ω 

Yes: T04 No: E03
T04 Check: Component 

• Connect wiring harness connector to:
ECM

• Connect test light to:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-4 (Z10XEP) or G33-5 (Z12XEP)
&
Battery voltage

• Select and enable Scan Tool actuator test:
Ignition Coil Cylinder 2 Test 

Test light flashes? 

Yes: E01 No: E02



6-4-106 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

Result Cause Of Fault
E01 • Defective component:

Ignition module
E02 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G36-64 (Z10XEP) or G36-63 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-4 (Z10XEP) or 
G33-5 (Z12XEP)

E04 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G36-64 (Z10XEP) or G36-63 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-4 (Z10XEP) or 
G33-5 (Z12XEP)

E05 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G36-64 (Z10XEP) or G36-63 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-4 (Z10XEP) or 
G33-5 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-23: Ignition Coil Cylinder 3 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition module
• Ignition ON
• Measure voltage between the following terminals:

Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3 (Z10XEP) or G33-4 (Z12XEP)
&
Ground

less than 0.3 V 

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3 (Z10XEP) or G33-4 (Z12XEP)
&
Ground

greater than 500 kΩ 

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
G36-47 (Z10XEP) or G36-64 (Z12XEP) 
&
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3 (Z10XEP) or G33-4 (Z12XEP)

less than 5 Ω 

Yes: T04 No: E03
T04 Check: Component 

• Connect wiring harness connector to:
ECM

• Connect test light to:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3 (Z10XEP) or G33-4 (Z12XEP)
&
Battery voltage

• Select and enable Scan Tool actuator test:
Ignition Coil Cylinder 3 Test 

Test light flashes? 

Yes: E01 No: E02



6-4-108 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

Result Cause Of Fault
E01 • Defective component:

Ignition module
E02 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G36-47 (Z10XEP) or G36-64 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3 (Z10XEP) or 
G33-4 (Z12XEP)

E04 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G36-47 (Z10XEP) or G36-64 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3 (Z10XEP) or 
G33-4 (Z12XEP)

E05 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G36-47 (Z10XEP) or G36-64 
(Z12XEP)
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3 (Z10XEP) or 
G33-4 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-24: Ignition Coil Cylinder 4 Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Ignition module
• Ignition ON
• Measure voltage between the following terminals:

Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3
&
Ground

less than 0.3 V 

Yes: T02 No: E05
T02 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3
&
Ground

greater than 500 kΩ 

Yes: T03 No: E04
T03 Check: Interruption of Signal Circuit

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-47 
&
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3

less than 5 Ω 

Yes: T04 No: E03
T04 Check: Component 

• Connect wiring harness connector to:
ECM

• Connect test light to:
Ignition module - Wiring harness connector (wiring harness side) 
terminal G33-3
&
Battery voltage

• Ignition ON
• Select and enable Scan Tool actuator test:

Ignition Coil Cylinder 4 Test 

Test light flashes? 

Yes: E01 No: E02
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Result Table

Result Cause Of Fault
E01 • Defective component:

Ignition module
E02 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-47
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3

E04 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-47
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3

E05 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-47
&
Ignition module - Wiring harness connector (wiring harness side) terminal G33-3

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-25: Knock Sensor Signal Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Knock sensor
• Ignition ON
• Measure voltage between the following terminals:

Knock sensor - Wiring harness connector (wiring harness side) ter-
minals C15-1, C15-2
&
Ground

less than 0.3 V 

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Measure resistance between the following terminals:
Knock sensor - Wiring harness connector (wiring harness side) ter-
minals C15-1, C15-2
&
Ground

greater than 500 kΩ 

Yes: T03 No: E03
T03 Check: Interruption of Signal Circuit 

• Connect fused jumper wire to:
Knock sensor - Wiring harness connector (wiring harness side) ter-
minal C15-1
&
Knock sensor - Wiring harness connector (wiring harness side) ter-
minal C15-2

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-52
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-20

less than 5 Ω 

Yes: E01 No: E02
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Result Table

Result Cause Of Fault
E01 • Defective component:

Knock sensor
or
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-52
&
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-2
or
ECM - Wiring harness connector (wiring harness side) terminal C36-20
&
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-1

E03 • Short circuit to ground between:
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-52
or
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-1
&
ECM - Wiring harness connector (wiring harness side) terminal C36-20

E04 • Short circuit to voltage between:
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-2
&
ECM - Wiring harness connector (wiring harness side) terminal C36-52
or
Knock sensor - Wiring harness connector (wiring harness side) terminal C15-1
&
ECM - Wiring harness connector (wiring harness side) terminal C36-20

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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C-26: Linear Exhaust Gas Recirculation System Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

EGR valve
• Ignition ON
• Measure voltage between the following terminals:

EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-5
&
Ground

greater than 11 V 

Yes: T02 No: E09
T02 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-2 
&
Ground

4.8 – 5.2 V 

Yes: T03 No: E08
T03 Check: Circuit Interruption of Ground Circuit 

• Measure voltage between the following terminals:
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-2 
&
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-4 

4.8 – 5.2 V 

Yes: T04 No: E07
T04 Check: Short to Voltage of Signal Circuit 

• Scan Tool Data List Parameter
EGR Position Sensor

0 V 

Yes: T05 No: E06
T05 Check: Short to Ground/Interruption of Signal Circuit 

• Connect fused jumper wire to:
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-2 
&
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-6 

• Scan Tool Data List Parameter
EGR Position Sensor

4.8 – 5.2 V 

Yes: T06 No: E05
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Result Table

T06 Check: Circuit Interruption of Ground Circuit 
• Ignition OFF
• Remove fused jumper wire
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-1
&
Ground

less than 0.3 V 

Yes: T07 No: E04
T07 Check: Short to Ground of Voltage Supply Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-1
&
Ground

greater than 500 kΩ 

Yes: T08 No: E03
T08 Check: Interruption of Voltage Supply Circuit 

• Measure resistance between the following terminals:
ECM - Wiring harness connector (wiring harness side) terminal 
C36-50
&
EGR valve - Wiring harness connector (wiring harness side) termi-
nal C31-1

less than 5 Ω 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
or
EGR valve

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal C36-50
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-1

E03 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-50
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-1
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E04 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-50
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-1

E05 • Short circuit to ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-54
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-6 

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-54
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-6 

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Short circuit to voltage/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-9
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-4 

E08 • Short to voltage/ground/interruption of circuit between:
ECM - Wiring harness connector (wiring harness side) terminal C36-7
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-2 

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E09 • Circuit interruption between:
Circuit fuse - Output contact
&
EGR valve - Wiring harness connector (wiring harness side) terminal C31-5

Result Cause Of Fault
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C-27: EVAP Canister Purge Valve Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

EVAP canister purge valve
• Ignition ON
• Measure voltage between the following terminals:

EVAP canister purge valve - Wiring harness connector (wiring har-
ness side) terminal C24-1
&
Ground

greater than 11 V 

Yes: T02 No: E04
T02 Check: Short to Ground of Signal Circuit 

• Connect test light to:
EVAP canister purge valve - Wiring harness connector (wiring har-
ness side) terminal C24-1
&
EVAP canister purge valve - Wiring harness connector (wiring har-
ness side) terminal C24-2

• Select and enable Scan Tool actuator test:
Fuel Tank Ventilation Valve Test 

• Press NO key OFF

Test light OFF? 

Yes: T03 No: E03
T03 Check: Short to Voltage/Interruption of Signal Circuit 

• Press YES key ON Test light ON? 
Yes: E01 No: E02
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Result Table

Result Cause Of Fault
E01 • Defective component:

EVAP canister purge valve
E02 • Short circuit to voltage/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-33
&
EVAP canister purge valve - Wiring harness connector (wiring harness side) terminal C24-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal C36-33
&
EVAP canister purge valve - Wiring harness connector (wiring harness side) terminal C24-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E04 • Circuit interruption between:
Circuit fuse - Output contact
&
EVAP canister purge valve - Wiring harness connector (wiring harness side) terminal C24-1
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C-28: O2 Sensor Heater Circuit (HO2S-1) 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

HO2S-1
• Ignition ON
• Measure voltage between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-1
&
Ground

greater than 11 V 

Yes: T02 No: E05
T02 Check: Short to Voltage of Ground Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-2
&
Ground

less than 0.3 V 

Yes: T03 No: E04
T03 Check: Component 

• Ignition OFF 8 – 10 Ω
• Measure resistance between the following terminals:

HO2S-1 - Wiring harness connector (component side) terminal C19-1
&
HO2S-1 - Wiring harness connector (component side) terminal C19-2

The resistance of the 
component is tempera-
ture - dependent.
Nominal value at 20 °C 
(68 °F) is 9 Ω

Yes: T04 No: E03
T04 Check: Component 

• Measure resistance between the following terminals:
HO2S-1 - Wiring harness connector (component side) terminal C19-1
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02
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Result table

Result Cause Of Fault
E01 • Short circuit to ground/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-49
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
HO2S-1 - Wiring harness connector (component side) terminal C19-1
&
HO2S-1 - Wiring harness connector (component side) terminal C19-2

or
• Defective component:

HO2S-1
E03 • Defective component:

HO2S-1
NOTE:
Check all wiring and all connectors of this functional group for corrosion and damage.

E04 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal C36-49
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-2

E05 • Circuit interruption between:
Circuit fuse - Output contact
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-1
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C-29: O2 Sensor Circuit (HO2S-1) 
Test Table

Test Work Order Description Nominal Value
T01 Check: Component 

• Is the trouble code P0130 stored? –
Yes: E01 No: T02

T02 Check: Short to Voltage/Interruption of Ground Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
HO2S-1 
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-4
&
Ground

less than 0.3 V 

Yes: T03 No: E08
T03 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-4
&
Ground

greater than 500 kΩ 

Yes: T04 No: E07
T04 Check: Circuit Interruption of Ground Circuit 

• Measure resistance between the following terminals:
HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-8

less than 5 Ω 

Yes: T05 No: E06
T05 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Connect wiring harness connector to:
ECM

• Ignition ON
• Measure voltage between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-3
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-4

350 – 500 mV 

Yes: T06 No: T07



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES) 6-4-121
Result Table

T06 Check: Mechanical Functionality 
• Check mechanical functionality of the following components and all 

attached parts:
Exhaust system
Intake system
Fuel injectors
Fuel pressure

Test OK? 

Yes: E02 No: E03
T07 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Connect wiring harness connector to:
ECM

• Ignition ON
• Measure voltage between the following terminals:

HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-3
&
HO2S-1 - Wiring harness connector (wiring harness side) terminal 
C19-4

less than 350 mV 

Yes: E04 No: E05

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Check the following system for proper operation:

Check exhaust system for leakage
Check the catalytic converter for mechanical damages

or
• Defective component:

HO2S-1
E02 • Defective component:

ECM
or
HO2S-1 

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Repair the concerned circuit/component.
E04 • Short circuit to ground/interruption of circuit between:

HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-25

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.



6-4-122 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
C-30: O2 Sensor Heater Circuit (HO2S-2) 
Test Table

E05 • Short circuit to voltage between:
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-25

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Circuit interruption between:
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-8

E07 • Short circuit to ground between:
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-8

E08 • Short circuit to voltage between:
HO2S-1 - Wiring harness connector (wiring harness side) terminal C19-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-8

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Component 

• Check all wiring and all connectors between the following components 
for corrosion, damage or moisture penetration:

• Wiring harness connector (component side)
HO2S-2

Test OK? 

Yes: T02 No: E06
T02 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

HO2S-2
• Ignition ON
• Measure voltage between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-1
&
Ground

greater than 11 V 

Yes: T03 No: E05
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T03 Check: Short to Voltage of Ground Circuit 
• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-2
&
Ground

less than 0.3 V 

Yes: T04 No: E04
T04 Check: Component 

• Ignition OFF 8 – 10 Ω
• Measure resistance between the following terminals:

HO2S-2 - Wiring harness connector (component side) terminal C20-1
&
HO2S-2 - Wiring harness connector (component side) terminal C20-2

The resistance of the 
component is tempera-
ture - dependent.
Nominal value at 20 °C 
(68 °F) is 9 Ω

Yes: T05 No: E03
T05 Check: Component 

• Measure resistance between the following terminals:
HO2S-2 - Wiring harness connector (component side) terminal C20-1
&
Ground

greater than 500 kΩ 

Yes: E01 No: E02

Test Work Order Description Nominal Value
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Result Table

Result Cause Of Fault
E01 • Short circuit to ground/interruption of circuit between:

ECM - Wiring harness connector (wiring harness side) terminal C36-35
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-2

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to ground between:
HO2S-2 - Wiring harness connector (component side) terminal C20-1
&
HO2S-2 - Wiring harness connector (component side) terminal C20-2

or
• Defective component:

HO2S-2
E03 • Defective component:

HO2S-2
E04 • Short circuit to voltage between:

ECM - Wiring harness connector (wiring harness side) terminal C36-35
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-2

E05 • Circuit interruption between:
Circuit fuse - Output contact
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-1

E06 • Defective component:
HO2S-2
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C-31: O2 Sensor Circuit (HO2S-2) 
Test Table

Test Work Order Description Nominal Value
T01 Check: Component 

• Is the trouble code P0136 stored? –
Yes: E01 No: T02

T02 Check: Component 
• Check all wiring and all connectors between the following compo-

nents for corrosion, damage or moisture penetration:
• Wiring harness connector (component side)

HO2S-2

Test OK? 

Yes: T03 No: E02
T03 Check: Short to Voltage/Interruption of Ground Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector C36)
&
HO2S-2 
&
Radiator fan relay

• Ignition ON
• Measure voltage between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-4
&
Ground

less than 0.3 V 

Yes: T04 No: E09
T04 Check: Short to Ground of Signal Circuit 

• Ignition OFF
• Measure resistance between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-4
&
Ground

greater than 500 kΩ 

Yes: T05 No: E08
T05 Check: Circuit Interruption of Ground Circuit 

• Measure resistance between the following terminals:
HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-4
&
ECM - Wiring harness connector (wiring harness side) terminal 
C36-57

less than 5 Ω 

Yes: T06 No: E07
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Result Table

T06 Check: Short to Voltage/Ground/Interruption of Signal Circuit 
• Connect wiring harness connector to:

ECM
• Ignition ON
• Measure voltage between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-3
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-4

350 – 500 mV 

Yes: T07 No: T08
T07 Check: Mechanical Functionality 

• Check mechanical functionality of the following components and all 
attached parts:
Exhaust system
Intake system
Fuel injectors
Fuel pressure

Test OK? 

Yes: E03 No: E04
T08 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Connect wiring harness connector to:
ECM

• Ignition ON
• Measure voltage between the following terminals:

HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-3
&
HO2S-2 - Wiring harness connector (wiring harness side) terminal 
C20-4

less than 350 mV 

Yes: E05 No: E06

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Check the following system for proper operation:

Check exhaust system for leakage
Catalytic Converter 

or
• Defective component:

HO2S-2
E02 • Defective component:

HO2S-2
E03 • Defective component:

ECM
or
HO2S-2 

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E04 • Repair the concerned circuit/component.
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C-32: Air Conditioning System Compressor Circuit 
Test Table

E05 • Short circuit to ground/interruption of circuit between:
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-41
or
Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to voltage between:
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-3
&
ECM - Wiring harness connector (wiring harness side) terminal C36-41

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Circuit interruption between:
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-57

E08 • Short circuit to ground between:
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-57

E09 • Short circuit to voltage between:
HO2S-2 - Wiring harness connector (wiring harness side) terminal C20-4
&
ECM - Wiring harness connector (wiring harness side) terminal C36-57

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Ignition OFF
• Remove electrical component from socket:

A/C compressor relay
• Measure voltage between the following terminals:

A/C compressor relay - Socket terminal E62-2-5 (Z10XEP) or E55-
4 (Z12XEP)
&
Ground

greater than 11 V 

Yes: T02 No: T11
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T02 Check: Short to Voltage of Voltage Supply Circuit 
• Ignition ON
• Measure voltage between the following terminals:

A/C compressor relay - Socket terminal E62-2-4 (Z10XEP) or E55-
3 (Z12XEP)
&
Ground

less than 0.3 V 

Yes: T03 No: E10
T03 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
A/C compressor relay - Socket terminal E62-2-1 (Z10XEP) or E55-
1 (Z12XEP)
&
Ground

greater than 11 V 

Yes: T04 No: T09
T04 Check: Short to Voltage of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Measure voltage between the following terminals:

A/C compressor relay - Socket terminal E62-2-3 (Z10XEP) or E55-
2 (Z12XEP)
&
Ground

less than 0.3 V 

Yes: T05 No: E06
T05 Check: Short to Ground of Signal Circuit 

• Connect test light to:
A/C compressor relay - Socket terminal E62-2-3 (Z10XEP) or E55-
2 (Z12XEP)
&
Battery voltage

NOTE:
Resistance of the test light approximately 20 Ω to 40 Ω

Test light OFF? 

Yes: T06 No: E05
T06 Check: Component 

• Connect fused jumper wire to:
ECM - Wiring harness connector (wiring harness side) terminal 
G21-30
&
Ground

NOTE:
Resistance of the test light approximately 20 Ω to 40 Ω

Test light ON? 

Yes: T07 No: E04

Test Work Order Description Nominal Value
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T07 Check: Interruption of Voltage Supply Circuit 
• Ignition OFF
• Remove test light
• Connect fused jumper wire to:

A/C compressor relay - Socket terminal E62-2-4 (Z10XEP) or E55-
3 (Z12XEP)
&
Battery voltage

• Clicking noise from following component:
Magnet clutch

Test OK? 

Yes: E01 No: T08
T08 Check: Circuit Interruption of Ground Circuit 

• Disconnect wiring harness connector from:
Magnet clutch

• Measure voltage between the following terminals:
Magnet clutch - Wiring harness connector (wiring harness side) 
terminal E62-2-4 (Z10XEP) or E55-3 (Z12XEP)
&
Ground

greater than 11 V 

Yes: E02 No: E03
T09 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Ignition OFF
• Remove electrical component from socket:

Circuit fuse
• Check the following component for proper operation:

Circuit fuse

Test OK? 

Yes: T10 No: E09
T10 Check: Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Circuit fuse - Input contact
&
Ground

greater than 11 V 

Yes: E07 No: E08
T11 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 OK? 

Yes: E11 No: T12
T12 Check: Short to Ground of Voltage Supply Circuit 

• Connect fused jumper wire to: A/C compressor relay - Socket ter-
minal E62-2-4 (Z10XEP) or E55-3 (Z12XEP)
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: E12 No: E13

Test Work Order Description Nominal Value



6-4-130 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

Result Cause Of Fault
E01 • Defective component:

A/C compressor relay
E02 • Circuit interruption between:

A/C compressor relay - Socket terminal E62-2-4 (Z10XEP) or E55-3 (Z12XEP)
&
Magnet clutch - Wiring harness connector (wiring harness side) terminal B02-1 (Z10XEP) or 
C21-1 (Z12XEP)

E03 • Circuit interruption between:
Magnet clutch - Wiring harness connector (wiring harness side)
&
Ground

or
• Defective component:

Magnet clutch
E04 • Circuit interruption between:

ECM - Wiring harness connector (wiring harness side) terminal G21-30
&
A/C compressor relay - Socket terminal E62-2-3 (Z10XEP) or E55-2 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-30
&
A/C compressor relay - Socket terminal E62-2-3 (Z10XEP) or E55-2 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-30
&
A/C compressor relay - Socket terminal E62-2-3 (Z10XEP) or E55-2 (Z12XEP)

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Circuit interruption between:
Circuit fuse - Output contact
&
A/C compressor relay - Socket terminal E62-2-1 (Z10XEP) or E55-1 (Z12XEP)



ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES) 6-4-131
E08 • Circuit interruption between:
Ignition switch - Wiring harness connector (wiring harness side) terminal G24-2
&
Circuit fuse - Input contact

or
• Defective component:

Ignition switch
E09 • Short circuit to ground between:

Circuit fuse - Output contact
&
A/C compressor relay - Socket terminal E62-2-1 (Z10XEP) or E55-1 (Z12XEP)

or
• Defective component:

A/C compressor relay
E10 • Short circuit to voltage between:

A/C compressor relay - Socket terminal E62-2-4 (Z10XEP) or E55-3 (Z12XEP)
&
Magnet clutch - Wiring harness connector (wiring harness side) terminal B02-1 (Z10XEP) or 
C21-1 (Z12XEP)

or
• Defective component:

Magnet clutch
E11 • Circuit interruption between:

Main fuse - Output contact
&
Circuit fuse - Input contact

or
• Circuit interruption between:

Circuit fuse - Output contact
&
A/C compressor relay - Socket terminal E62-2-5 (Z10XEP) or E55-4 (Z12XEP)

E12 • Short circuit to ground between:
Circuit fuse - Output contact
&
A/C compressor relay - Socket terminal E62-2-5 (Z10XEP) or E55-4 (Z12XEP)

or
• Defective component:

A/C compressor relay
E13 • Short circuit to ground between:

A/C compressor relay - Socket terminal E62-2-4 (Z10XEP) or E55-3 (Z12XEP)
&
Magnet clutch - Wiring harness connector (wiring harness side) terminal B02-1 (Z10XEP) or 
C21-1 (Z12XEP)

or
• Defective component:

Magnet clutch

Result Cause Of Fault
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C-33: Fan Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Interruption of Voltage Supply Circuit 

• Ignition OFF
• Remove electrical component from socket:

Radiator fan relay
• Measure voltage between the following terminals:

Radiator fan relay - Socket terminal E53-2
&
Ground

greater than 11 V 

Yes: T02 No: E12
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Radiator fan relay - Socket terminal E53-4
&
Ground

greater than 11 V 

Yes: T03 No: T10
T03 Check: Short to Voltage of Voltage Supply Circuit 

• Ignition ON
• Measure voltage between the following terminals:

Radiator fan relay - Socket terminal E53-3
&
Ground

less than 0.3 V 

Yes: T04 No: E08
T04 Check: Short to Voltage of Signal Circuit 

• Measure voltage between the following terminals:
Radiator fan relay - Socket terminal E53-1
&
Ground

less than 0.3 V 

Yes: T05 No: E07
T05 Check: Short to Ground of Signal Circuit 

• Connect test light to:
Radiator fan relay - Socket terminal E53-1
&
Battery voltage

Test light OFF? 

Yes: T06 No: E06
T06 Check: Component 

• Select and enable Scan Tool actuator test:
Radiator Fan Control

• Press NO key (OFF)
NOTE:
Resistance of the test light approximately 20 Ω to 40 Ω

Test light OFF? 

Yes: T07 No: E05
T07 Check: Interruption of Signal Circuit 

• Press YES key (ON)
NOTE:
Resistance of the test light approximately 20 Ω to 40 Ω

Test light ON? 

Yes: T08 No: E04
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T08 Check: Component 
• Ignition OFF
• Remove test light
• Connect fused jumper wire to:

Radiator fan relay - Socket terminal E53-3
&
Battery voltage

• Is the following component switched on?
Radiator fan motor

Test OK? 

Yes: E01 No: T09
T09 Check: Interruption of Voltage Supply Circuit 

• Disconnect wiring harness connector from:
Radiator fan motor 

• Measure voltage between the following terminals:
Radiator fan motor - Wiring harness connector (wiring harness 
side) terminal E53-3
&
Ground

greater than 11 V 

Yes: E02 No: E03
T10 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Remove electrical component from socket:
Main fuse

• Check the following component for proper operation:
Main fuse

Test OK? 

Yes: E09 No: T11
T11 Check: Short to Ground of Voltage Supply Circuit 

• Connect fused jumper wire to:
Radiator fan relay - Socket terminal E53-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: E10 No: E11

Test Work Order Description Nominal Value
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Result Table

Result Cause Of Fault
E01 • Defective component:

Radiator fan relay
E02 • Circuit interruption between:

Radiator fan motor - Wiring harness connector (wiring harness side) terminal E53-4
&
Ground

or
• Defective component:

Radiator fan motor
E03 • Circuit interruption between:

Radiator fan relay - Socket terminal E53-3
&
Radiator fan motor - Wiring harness connector (wiring harness side) terminal E44-2

E04 • Circuit interruption between:
Radiator fan relay - Socket terminal E53-1
&
ECM - Wiring harness connector (wiring harness side) terminal G21-14

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E05 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-14
&
Radiator fan relay - Socket Terminal E53-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-14
&
Radiator fan relay - Socket terminal E53-1

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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E08 • Short circuit to voltage between:
Radiator fan relay - Socket terminal E53-3
&
Radiator fan motor - Wiring harness connector (wiring harness side) terminal E44-2

or
• Defective component:

Radiator fan motor 
E09 • Circuit interruption between:

Main fuse - Output contact
&
Main fuse - Input contact

or
• Circuit interruption between:

Main fuse - Output contact
&
Radiator fan relay - Socket terminal E53-4

E10 • Short circuit to ground between:
Main fuse - Output contact
&
Radiator fan relay - Socket terminal E53-4

or
• Defective component:

Radiator fan relay
E11 • Short circuit to ground between:

Radiator fan relay - Socket terminal E53-3
&
Radiator fan motor - Wiring harness connector (wiring harness side) terminal E44-2

or
• Defective component:

Radiator fan motor
E12 • Circuit interruption between:

Circuit fuse - Output contact
&
Radiator fan relay - Socket terminal E53-2

Result Cause Of Fault
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C-34: Brake (Stop) Lamp Switch Circuit 
Test Table

Test Work Order Description Nominal Value
T01 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

Brake (stop) lamp switch
• Measure voltage between the following terminals:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-1
&
Ground

greater than 11 V 

Yes: T02 No: T11
T02 Check: Short to Ground/Interruption of Voltage Supply Circuit 

• Disconnect wiring harness connector from:
Brake (stop) lamp switch

• Measure voltage between the following terminals:
Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-2
&
Ground

greater than 11 V 

Yes: T03 No: E09
T03 Check: Short to Voltage of Signal Circuit 

• Ignition ON
• Measure voltage between the following terminals:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-4
&
Ground

less than 0.3 V 

Yes: T04 No: E08
T04 Check: Short to Voltage of Voltage Supply Circuit 

• Measure voltage between the following terminals:
Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-3
&
Ground

less than 0.3 V 

Yes: T05 No: T09
T05 Check: Component 

• Scan Tool Data List Parameter
Brake Switch 1 

Inactive 

YesT06 No: E05
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T06 Check: Interruption of Signal Circuit 
• Connect fused jumper wire to:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-3
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch 1 

Active 

Yes: T07 No: E04
T07 Check: Component 

• Remove fused jumper wire
• Scan Tool Data List Parameter

Brake Switch 2 

Active 

Yes: T08 No: E03
T08 Check: Interruption of Signal Circuit 

• Connect fused jumper wire to:
Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-4
&
Battery voltage

• Scan Tool Data List Parameter
Brake Switch 2 

Inactive 

Yes: E01 No: E02
T09 Check: Component 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM
• Ignition ON
• Measure voltage between the following terminals:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-3
&
Ground

• Disconnect each of the following components/control units consec-
utively from the wiring harness and repeat the measurement each 
time:
Stop lamp (left)
Stop lamp (right)
High mount stop lamp

less than 0.3 V 

Yes: E06 No: T10

Test Work Order Description Nominal Value
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T10 Check: Component 
• Ignition OFF
• Disconnect wiring harness connector from:

ABS control module
• Ignition ON
• Measure voltage between the following terminals:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-3
&
Ground

less than 0.3 V 

Yes: E06 No: E07
T11 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 OK? 

Yes: E10 No: T12
T12 Check: Short to Ground of Voltage Supply Circuit 

• Connect fused jumper wire to:
Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-1
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T13 No: E14
T13 Check: Short to Ground of Voltage Supply Circuit 

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-4
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: T14 No: E13
T14 Wiring harness connector (wiring harness side) terminal 4

• Remove fused jumper wire
• Connect fused jumper wire to:

Brake (stop) lamp switch - Wiring harness connector (wiring har-
ness side) terminal G15-3
&
Battery voltage

• Check the following component for proper operation:
Fuse of the fused jumper wire

Test OK? 

Yes: E11 No: T15

Test Work Order Description Nominal Value
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Result Table

T15 Check: Component 
• Disconnect wiring harness connector from:

Stop 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 consec-

utively from the wiring harness and repeat the measurement each 
time:
Stop lamp (right)
ECM
High mount stop lamp

Test OK? 

Yes: E06 No: T16
T16 Check: Component 

• Disconnect wiring harness connector from:
ABS control module

• Insert new fuse into the socket of the fused jumper wire and then 
check this fuse for proper operation.

Test OK? 

Yes: E06 No: E12

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

Brake (stop) lamp switch
E02 • Circuit interruption between:

Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-4
&
ECM - Wiring harness connector (wiring harness side) terminal G21-57

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E03 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E04 • Circuit interruption between:
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-3
&
ECM - Wiring harness connector (wiring harness side) terminal G21-25

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.
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E05 • Defective component:
ECM

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E06 • Short circuit to voltage between:
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-3
&
ECM - Wiring harness connector (wiring harness side) terminal G21-25
&
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 lamp - Wiring harness connector (wiring harness side) terminal O03-1 or O09-1

• If the nominal value is reached during one of the measurements, the component/control module 
that has been disconnected immediately before that measurement is defective.

NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E07 • Short circuit to voltage between:
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-3
&
ABS control module - Wiring harness connector (wiring harness side) terminal E20-3

E08 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-57
&
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-4

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E09 • Circuit interruption between:
Circuit fuse - Output contact
&
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-2

E10 • Circuit interruption between:
Main fuse - Output contact
&
Circuit fuse - Input contact

or
• Circuit interruption between:

Circuit fuse - Output contact
&
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-1

E11 • Defective component:
Brake (stop) lamp switch

Result Cause Of Fault
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C-35: Malfunction Indication Lamp (MIL) Circuit 
Test Table

E12 • Short circuit to ground between:
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal E15-3
&
ABS control module - Wiring harness connector (wiring harness side) terminal E20-3

E13 • Short circuit to ground between:
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-4
&
ECM - Wiring harness connector (wiring harness side) terminal G21-57

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E14 • Short circuit to ground between:
Circuit fuse - Output contact
&
Brake (stop) lamp switch - Wiring harness connector (wiring harness side) terminal G15-1, G15-2

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Component 

• Ignition OFF
• Ignition ON
• Is at least one of the following telltales ON?

Charge warning lamp
Airbag warning lamp

Test OK? 

Yes: T02 No: E06
T02 Check: Short to Voltage/Ground/Interruption of Signal Circuit 

• Ignition OFF
• Disconnect wiring harness connector from:

ECM (Wiring Harness Connector G21)
• Ignition ON
• Is the following telltale OFF?

MIL

Test OK? 

Yes: T03 No: T05
T03 Check: Interruption of Signal Circuit 

• Connect fused jumper wire to:
ECM - Wiring harness connector (wiring harness side) terminal 
G21-29
&
Ground

• Is the following telltale ON?
MIL

Test OK? 

Yes: T04 No: E03
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Result Table

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) terminal G25-23
&
Ground

less than 0.3 V 

Yes: E01 No: E02
T05 Check: Component 

• Ignition OFF
• Disconnect wiring harness connector from:

Immobilizer Control Module
• Ignition ON
• Is the following telltale OFF?

MIL

Test OK? 

Yes: E04 No: E05

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Short circuit to voltage between:
ECM - Wiring harness connector (wiring harness side) terminal G21-29
&
Immobilizer control module - Wiring harness connector (wiring harness side) terminal G17-2
&
Combination meter - Wiring harness connector (wiring harness side) terminal G25-23

or
• Defective component:

Immobilizer control module
NOTE:
If immobilizer control module is replaced, register fix code (FC) and secret key code (SKC)
to immobilizer control module by performing procedure described in “Procedure after
Immobilizer Control Module Replacement” in Section 8G4.

E03 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-29
&
Combination meter - Wiring harness connector (wiring harness side) terminal G25-23

or
• Defective component:

Combination meter
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C-36: Service Vehicle Soon (SVS) Lamp Circuit 
Test Table

E04 • Defective component:
Immobilizer control module

NOTE:
If immobilizer control module is replaced, register fix code (FC) and secret key code (SKC)
to immobilizer control module by performing procedure described in “Procedure after
Immobilizer Control Module Replacement” in Section 8G4.

E05 • Short circuit to ground between:
ECM - Wiring harness connector (wiring harness side) terminal G21-29
&
Combination meter - Wiring harness connector (wiring harness side) terminal G25-23

or
• Defective component:

Combination meter
E06 • Circuit interruption between:

Circuit fuse - Output contact
&
Combination meter - Wiring harness connector (wiring harness side) terminal G25-15

or
• Defective component:

Combination meter

Result Cause Of Fault

Test Work Order Description Nominal Value
T01 Check: Component 

• Ignition OFF
• Ignition ON
• Is at least one of the following telltales ON?

Charge warning lamp
Airbag warning lamp

Test OK? 

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 G21)
• Ignition ON
• Is the following telltale OFF?

SVS lamp

Test OK? 

Yes: T03 No: E03



6-4-144 ENGINE GENERAL INFORMATION AND DIAGNOSIS (Z10XEP AND Z12XEP ENGINES)
Result Table

T03 Check: Interruption of Signal Circuit 
• Connect fused jumper wire to:

ECM - Wiring harness connector (wiring harness side) terminal 
G21-3
&
Ground

• Is the following telltale ON?
SVS lamp

Test OK? 

Yes: E01 No: E02

Test Work Order Description Nominal Value

Result Cause Of Fault
E01 • Short circuit to voltage between:

ECM - Wiring harness connector (wiring harness side) terminal G21-3
&
Combination meter - Wiring harness connector (wiring harness side) terminal G25-8

or
• Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Circuit interruption between:
ECM - Wiring harness connector (wiring harness side) terminal G21-3
&
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 G21-3
&
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-37: System Status Information
Result Table

C-38: Engine - Compression 
Test Table

Result Table

C-39: Catalyst System 
Result Table

Result Cause Of Fault
E01 • The engine has been operated with more than 6500 rpm.

• Inform the customer that this extremely high rpms may cause mechanical damage.

Test Work Order Description Nominal Value
T01 Check: Mechanical Functionality 

Check engine compression referring to “Compression Check” in Sec-
tion 6A4.

Test OK? 

Yes: E01 No: E02

Result Cause Of Fault
E01 • Defective component:

ECM
or
• Check mechanical functionality of the following components and all attached parts:

Ignition system, intake manifold, fuel injector, combustion chamber (carbon deposit)
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

E02 • Check mechanical functionality of the following components and all attached parts:
Cylinder-head gasket, intake valve, exhaust valve, piston ring, cylinder head

Result Cause Of Fault
E01 • Check the following component for proper operation:

Catalytic Converter
Exhaust system
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C-40: Control Module Hard- and Software 1
Result Table

C-41: Ignition Status Circuit 
Result Table

Special Tool

Result Cause Of Fault
E01 • Defective component:

ECM
NOTE:
If ECM is replaced, register password (PWD) and secret key code (SKC) to ECM referring to
“Procedure after ECM Replacement” in Section 8G3.

Result Cause Of Fault
E01 • Defective component:

Ignition module

Tech 2 kit (SUZUKI scan tool) 
(See NOTE “C”.)

NOTE:

“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. RS232adapter, 10. RS232 loopback connector, 
11. Storage case, 12. Power supply



ENGINE MECHANICAL (Z10XEP AND Z12XEP ENGINES) 6A4-1

A4
6

SECTION 6A4

ENGINE MECHANICAL 
(Z10XEP AND Z12XEP ENGINES)

CONTENTS

Diagnosis .......................................................6A4-3
Diagnosis Table ..........................................6A4-3
Compression Check....................................6A4-3
Oil Pressure Check .....................................6A4-4
Timing Check ..............................................6A4-6

On-Vehicle Service........................................6A4-8
Air Cleaner Element Removal and 
Installation ...................................................6A4-8
Air Cleaner Element Inspection and 
Cleaning ......................................................6A4-9
Air Cleaner Assembly Removal and 
Installation ...................................................6A4-9
Knock Sensor Removal and Installation .....6A4-9
Cylinder Head Cover Removal and 
Installation .................................................6A4-10
Intake Manifold Components ....................6A4-11
Throttle Body Removal and Installation ....6A4-12
Intake Manifold Removal and 
Installation .................................................6A4-12
Exhaust Manifold Components .................6A4-16
Exhaust Manifold Removal and 
Installation .................................................6A4-17
Oil Pan and Oil Pump Strainer and 
Oil Baffle Plate Components .....................6A4-20
Oil Pan and Oil Pump Strainer and 
Oil Baffle Plate Removal and Installation ..6A4-21
Engine Mountings Components ................6A4-23

Unit Repair Overhaul ..................................6A4-24

Engine Assembly Removal and 
Installation................................................. 6A4-24
Timing Chain Cover Components............. 6A4-29
Timing Chain Cover Removal and 
Installation................................................. 6A4-30
Oil Pump Components.............................. 6A4-36
Oil Pump Disassembly and Reassembly .. 6A4-37
Oil Pump Inspection.................................. 6A4-38
Oil Pump Pressure Regulating Valve 
Disassembly and Reassembly.................. 6A4-38
Timing Chain and Chain Tensioner 
Components.............................................. 6A4-40
Timing Chain and Chain Tensioner 
Removal and Installation........................... 6A4-41
Camshaft Components ............................. 6A4-46
Camshaft Removal and Installation .......... 6A4-47
Camshaft Inspection ................................. 6A4-48
Valves and Cylinder Head Components ... 6A4-49
Valves and Cylinder Head Assembly 
Removal and Installation........................... 6A4-49
Valves and Cylinder Head Assembly 
Disassembly and Reassembly.................. 6A4-53
Valves and Cylinder Head Inspection ....... 6A4-55

Valve guides.......................................... 6A4-55
Valves ................................................... 6A4-56
Cylinder head ........................................ 6A4-56
Cylinder head and related parts 
specifications 
(for reference) ....................................... 6A4-57

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).



6A4-2 ENGINE MECHANICAL (Z10XEP AND Z12XEP ENGINES)
Pistons, Piston Rings, Connecting Rods 
and Cylinder Components ........................ 6A4-58
Pistons, Piston Rings, Connecting Rods 
and Cylinder Removal and Installation ..... 6A4-58
Piston Rings, Removal and Installation .... 6A4-61
Pistons, Piston Rings, Connecting Rods 
and Cylinder Inspection ............................ 6A4-62

Piston and related parts specifications 
(for reference) ....................................... 6A4-64

Main Bearings, Crankshaft and Cylinder 
Block Components.................................... 6A4-67
Main Bearings, Crankshaft and Cylinder 
Block Removal and Installation................. 6A4-67

Main Bearings, Crankshaft and Cylinder 
Block Inspection........................................ 6A4-72

Crankshaft ............................................ 6A4-72
Main bearings ....................................... 6A4-73
Rear oil seal .......................................... 6A4-74
Flywheel................................................ 6A4-74
CKP sensor ring.................................... 6A4-74

Special Tool ................................................ 6A4-75
Tightening Torque Specifications............. 6A4-76
Required Service Material.......................... 6A4-77

 



ENGINE MECHANICAL (Z10XEP AND Z12XEP ENGINES) 6A4-3
Diagnosis
Diagnosis Table
Refer to “Engine Diagnosis Flow Table” in Section 6-4.

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) Remove ignition module referring to “Ignition Module
Removal and Installation” in Section 6F4.

4) Remove all spark plugs.

5) Remove fuel pump relay (1).

6) Install special tool (compression gauge) into spark plug hole.

Special tool
(A): 09915-64512

7) Disengage clutch (to lighten starting load on engine) and
depress accelerator pedal all the way to make throttle fully
open.

8) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

9) Carry out Step 6) through 8) on each cylinder to obtain 4
readings.

NOTE:

After warming up engine, place transaxle gear shift lever
in “Neutral”, and set parking brake and block drive
wheels.

NOTE:

• For measuring compression pressure, crank engine at
least 300 rpm by using fully charged battery.

• If measured compression pressure is excessively low
at one of 4 cylinder, check installation condition of spe-
cial tool. If it is properly installed, possibility is com-
pression pressure leakage from where piston ring or
valve contact.

(A)
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Compression pressure
Max. difference between and two cylinders: 

100 kPa (1.0 kg/cm2, 14.2 psi)

10) After checking, install spark plugs referring to “Spark Plug
Removal and Installation” in Section 6F4.

11) Install ignition module referring to “Ignition Module Removal
and Installation” in Section 6F4.

12) Install fuel pump relay.

Oil Pressure Check

• 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 Filter
Change” in Section 0B.

• Oil leaks
If leak is found, repair it.

1) Remove front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

NOTE:

Prior to checking oil pressure, check the following items.

2. Low level mark

3

2

1
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2) Disconnect horn connector, and remove horn (1).
3) Remove cover plate (2).
4) Disconnect oil pressure switch connector, and remove oil

pressure switch (3) from cylinder block.

5) Install special tools (Oil pressure gauge) to threaded hole of
oil pressure switch.

Special tool
(A): 09915-77311
(B): 09915-78211
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6) Start engine, and warm it up to normal operating tempera-
ture.

7) After warming up, measure oil pressure at idle speed (750 –
950 rpm).

Oil pressure specification

Approx. 150 kPa (1.5 kg/cm2, 21.3 psi) at idle speed

8) Stop engine, and remove oil pressure gauge and attach-
ment.

9) Install oil pressure switch (1), and connect oil pressure con-
nector.

Tightening torque
Oil pressure switch (a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

10) Start engine, and check oil pressure switch (1) for oil leak-
age. If oil leakage is found, repair it.

11) Attach cover plate.
12) Install horn and connect horn connector.
13) Install front bumper referring to “Front Bumper and Rear

Bumper” in Section 9.

Timing Check
1) Disconnect negative cable at battery.
2) Remove air cleaner housing referring to “Air Cleaner Assem-

bly Removal and Installation” in Section 6A4.
3) Remove cylinder head cover referring to “Cylinder Head

Cover Removal and Installation” in Section 6A4.
4) Remove spark plugs.
5) Hoist vehicle.

6) Remove accessory drive belt cover (1).

NOTE:

Be sure to place transaxle gear shift lever in “Neutral”,
and set parking brake and block drive wheels.

1, (a)
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7) Remove closure bolt (1).
8) Turn crankshaft until index of cylinder block and index of

crankshaft pulley (2) are aligned.

9) Check whether cam position (1) of No.1 cylinder is at the
specified position [A] as shown in figure. 
If cam position is [B], locate cam position to [A] by turning
crankshaft one rotation.

10) Confirm that special tools are inserted in proper position as
follows. 
If it is not possible to install all special tools, adjust timing
between crankshaft and camshaft by reinstalling timing chain
referring to “Timing Chain Cover Removal and Installation” in
Section 6A4.

Special tool
(A): 09912-38310
(B): 09919-58310
(C): 09919-08310

a) Insert special tool (A) to closure bolt hole until flange of
special tool contact with cylinder block as shown in figure in
order to confirm crankshaft timing.

b) Insert special tool (B) to grooves of intake and exhaust
camshafts in order to confirm camshaft timing.

c) Install special tool (C) to cylinder head in order to confirm
CKP sensor disk position.

[A]: TDC in compression for No.1 cylinder

[B]: TDC in exhaust for No.1 cylinder

[A]

[B]
1

1
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11) Remove all special tools inserted in step 10).
12) Install closure bolt with new seal ring.

Tightening torque
Closure bolt: 60 N·m (6.0 kg-m, 43.5 lb-ft)

13) Install accessory drive belt cover.
14) Lower vehicle.
15) Install spark plugs referring to “Spark Plug Removal and

Installation” in Section 6F4.

Tightening torque
Spark plug: 25 N·m (2.5 kg-m, 18.0 lb-ft)

16) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in Section 6A4.

17) Install air cleaner housing referring to “Air Cleaner Assembly
Removal and Installation” in Section 6A4.

18) Connect negative cable at battery.

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

2
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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.

Air Cleaner Assembly Removal and Installa-
tion
Removal

1) Remove intake pipe (5).
2) Disconnect connector for MAF sensor (2).
3) Detach engine vent hose (4).
4) Detach intake hose (3).
5) Remove air cleaner housing (1)

Installation

Reverse removal procedure for installation noting the following.
• Clamp each hose securely.
• Tighten air cleaner pipe clamp and air cleaner housing to

specified torque.

Tightening torque
Air cleaner pipe clamp bolt: 3.5 N·m (0.35 kg-m, 2.5 lb-ft)
Air cleaner housing bolt: 10 N·m (1.0 kg-m, 7.5 lb-ft)

Knock Sensor Removal and Installation
Refer to “Knock Sensor Removal and Installation” in Section 6E4.
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Cylinder Head Cover Removal and Installa-
tion
Removal

1) Disconnect negative cable at battery.

2) Remove air intake pipe (3).
3) Disconnect wiring trough (1) and preheater hose (2).
4) Remove ignition module referring to “Ignition Module

Removal and Installation” in Section 6F4.
5) Disconnect engine vent hose (4) from cylinder head cover.
6) Loosen cylinder head cover bolts gradually in symmetrical

order starting from the outside inward.
7) Remove cylinder head cover with cylinder head cover gas-

ket.

Installation

1) Remove oil, old sealant and dust from sealing surface on cyl-
inder head and cover.

2) Install new cylinder head cover gasket (2) to cylinder head
cover (1) as shown in figure.

3) Install cylinder head cover as follows.

a) Install cylinder head cover to cylinder head.
b) Tighten cylinder head cover bolts gradually in symmetrical

order starting from the center outward until they are tight-
ened to specified torque.

Tightening torque
Cylinder head cover bolt (a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

4) Connect engine vent hose to cylinder head.
5) Install ignition module referring to “Ignition Module Removal

and Installation” in Section 6F4.
6) Connect preheater hose and wiring trough.
7) Install air intake pipe.
8) Connect negative cable at battery.

CAUTION:

Complete installation of cylinder head gasket within 10
minutes after applying sealant.

NOTE:

When installing cylinder head cover, use care so that cyl-
inder head cover gasket will not get out of place or fall
off.
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Intake Manifold Components

1. Intake manifold 8. EGR pipe  15. Preheater hose

 2. Intake manifold gasket 9. Injector nozzle cover  16. To water pump

3. Throttle body 10. Intake manifold bolt 9 N·m (0.9 kg-m, 7.0 lb-ft)

 4. Throttle body gasket 11. Throttle body bolt 7 N·m (0.7 kg-m, 5.0 lb-ft)

5. Twinport vacuum unit 12. EGR pipe bolt 8 N·m (0.8 kg-m, 6.0 lb-ft)

6. Fuel distributor pipe 13. Fuel distributor pipe bolt 6 N·m (0.6 kg-m, 4.5 lb-ft)

7. Injector seal ring 14. Coolant hose (throttle body to degassing tank) Do not reuse.
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Throttle Body Removal and Installation
Refer to “Throttle Body Removal and Installation” in Section 6E4.

Intake Manifold Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel Pressure Relief Pro-
cedure” in Section 6-4.

2) Disconnect negative (–) cable at battery.
3) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B4.
4) Remove air cleaner housing referring to “Air Cleaner Assem-

bly Removal and Installation” in this section.

5) Remove EVAP canister (1) from vehicle. 
6) Remove throttle body referring to “Throttle Body Removal

and Installation” in Section 6E4.

7) Disconnect fuel hose (1) from fuel delivery pipe (2) using
special tool.

Special tool
(A): 09912-58310

8) Plug fuel hose and fuel delivery pipe using special tool so
that fuel should not overflow.

Special tool
09919-48320

9) Disconnect fuel evaporation hose from tank vent valve.
10) Disconnect brake servo vacuum hose from intake manifold.

1

(A)

1

2
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11) Disconnect the following couplers.
• Injector couplers (3)

• ECM couplers (2)
• Ground cable (1)
• Wiring trough (4)

12) Remove wiring harness bracket (1).
13) Disconnect EGR coupler (2).
14) Remove EGR pipe (3) from EGR coolant flange.

15) Remove intake manifold.
16) Remove ECM.
17) Remove fuel distributor pipe.
18) Remove twinport vacuum unit.

NOTE:

Remove injector cover beforehand.

NOTE:

Move wiring trough to timing chain side.

1

2

3
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Installation

1) Clean sealing surfaces of intake manifold.
2) Install twinport vacuum unit.
3) Install fuel distributor pipe.

Tightening torque
Fuel distributor pipe: 6 N·m (0.6 kg-m, 4.5 lb-ft)

4) Install ECM.

5) Install intake manifold with new seal rings (1). 
Tighten intake manifold bolts to specified torque.

Tightening torque
Intake manifold bolt (a): 9 N·m (0.9 kg-m, 7.0 lb-ft)

6) Install EGR pipe with new gasket. 
Tighten EGR pipe bolts to specified torque.

Tightening torque
EGR pipe bolt 
(a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

7) Install wiring harness bracket (1).

Tightening torque
Wiring harness bracket bolt 
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

8) Install tank vent valve.

1

(a)
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9) Connect the following couplers.
• Injector couplers
• ECM couplers
• EGR coupler
• Ground cable

10) Connect the following hoses.

• Fuel hose
• Brake servo vacuum hose

11) Connect fuel evaporation hose.
12) Install throttle body referring to “Throttle Body Removal and

Installation” in Section 6E4.
13) Install EVAP canister to vehicle.
14) Install air cleaner housing referring to “Air Cleaner Assembly

Removal and Installation” in this section.
15) Connect negative cable (–) at battery.
16) Refill coolant referring to “Cooling System Refill” in Section

6B4.

CAUTION:

When connecting hose, push joint into pipe till joint lock
clicks and check to ensure that pipes are connected
securely, or leak may occur.
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Exhaust Manifold Components

[A]: For Z10XEP engine 5. Exhaust manifold cover bolt 8 N·m (0.8 kg-m, 6.0 lb-ft)

[B]: For Z12XEP engine 6. Exhaust manifold bracket Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) by 
the specified procedure

1. Exhaust manifold gasket 7. Exhaust manifold bracket bolt Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by 
the specified procedure

2. Exhaust manifold 8. Exhaust manifold nut
: Apply 99000-84E20 to thread part.

Do not reuse.

 3. HO2S-1
: Apply 99000-84E20 to thread part.

9. Exhaust manifold bolt
: Apply 99000-84E20 to thread part.

4. Exhaust manifold cover 40 N·m (4.0 kg-m, 29.0 lb-ft)
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Exhaust Manifold Removal and Installation

Removal

1) Disconnect negative cable (–) at battery.
2) Remove front bumper referring to “Front bumper and Rear

bumper” in Section 9.
3) Disconnect exhaust pipe from exhaust manifold referring to

“Exhaust System Components” in Section 6K4.

4) Remove horn (2).
5) Remove cover plate (1).

6) Disconnect HO2S-1 coupler (1), and then remove HO2S-1
(2) from exhaust manifold.

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.

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
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7) Remove oil dipstick guide tube (1).
8) Remove exhaust manifold cover (if equipped).
9) Remove exhaust manifold bolts (4) (if equipped) and nuts

(5).
10) Remove exhaust manifold bracket (2) from lower crankcase

(if equipped).
11) Remove exhaust manifold (3).

Installation

1) Clean sealing surface.

2) Position exhaust manifold (1) with new gasket to engine
assembly.

3) Install exhaust manifold bracket (2) (if equipped).

Tightening torque
Exhaust manifold bracket bolt 
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)

4) Install exhaust manifold as follows.

“A”: Fitting paste (white) 99000-84E20

a) Apply fitting paste (white) to exhaust manifold nuts (3), and
tighten nuts temporarily.

b) Apply fitting paste (white) to exhaust manifold bolts (5) (if
equipped), and tighten bolts to specified torque.

Tightening torque
Exhaust manifold bolt 
(b): Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) 
by the specified procedure.

c) Tighten exhaust manifold nuts (3) to specified torque.

Tightening torque
Exhaust manifold nut 
(c): Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) 
by the specified procedure.

5) Install exhaust manifold cover (if equipped).
6) Install oil dipstick guide tube (4) with new O-rings.

2

3

5

1

4

2, (a)

3, (c)

4

1

5, (b)
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7) Apply fitting paste to HO2S-1 thread, and then tighten
HO2S-1 (1) to exhaust manifold (2).

“A”: Fitting paste (white) 99000-84E20

Tightening torque
HO2S-1 (a): 40 N·m (4.0 kg-m, 29.0 lb-ft)

8) Connect HO2S-1 coupler (3).
9) Install cover plate.

10) Install horn, and connect horn coupler.
11) Install front exhaust pipe referring to “Exhaust System Com-

ponents” in Section 6K4.
12) Install front bumper referring to “Front Bumper and Rear

Bumper” in Section 9.
13) Connect negative (–) cable at battery.
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Oil Pan and Oil Pump Strainer and Oil Baffle Plate Components

[A] For Z10XEP engine 4. Gasket 8. Oil pan bolt for lower crankcase 8 N·m (0.8 kg-m, 6.0 lb-ft)

1. Oil pan 5. Drain plug 9. Oil pan bolt for transaxle 10 N·m (1.0 kg-m, 7.5 lb-ft)

2. Strainer 6. Strainer bolt 10. Oil pan baffle plate 52 N·m (5.2 kg-m, 38.0 lb-ft)

3. O-ring 7. Oil pan gasket 11. Oil pan baffle plate bolt Do not reuse.
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Oil Pan and Oil Pump Strainer and Oil Baffle 
Plate Removal and Installation
Removal

1) Hoist vehicle.
2) Drain engine oil by removing drain plug.
3) Remove exhaust pipe referring to “Exhaust Pipe Removal

and Installation” in Section 6K4.
4) Remove oil pan bolts, and remove oil pan.

5) Remove oil pump strainer (1) and sealing ring (2), if neces-
sary.

6) Remove oil pan baffle plate (1), if necessary (for Z10XEP
engine).
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Installation

1) Install oil pan baffle plate, if removed.

Tightening torque
Oil pan baffle plate bolt (a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

2) Install oil pump strainer and new sealing, if removed.

Tightening torque
Oil pump strainer bolt: 8 N·m (0.8 kg-m, 6.0 lb-ft)

3) Clean mating surface of oil pan and timing chain cover.
4) Install oil pan with new gasket as follows.
a) Attach oil pan with new gasket to lower crankcase.
b) Tighten all oil pan bolt by hand.
c) Tighten oil pan bolts for lower crankcase as specified

torque.
d) Tighten oil pan bolts for transaxle as specified torque.

Tightening torque
Oil pan bolt for lower crankcase: 
Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft) by the specified proce-
dure.
Oil pan bolt for transaxle: 
Tighten 52 N·m (5.2 kg-m, 38.0 lb-ft) by the specified pro-
cedure.

5) Install exhaust pipe referring to “Exhaust Pipe Removal and
Installation” in Section 6K4.

6) Refill engine with engine oil referring to “Engine Oil and Oil
Filter Replacement” in Section 0B.

7) Check to make sure that there is no engine oil leakage and
exhaust gas leakage at each connection.
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Engine Mountings Components

[A]: For Z10XEP engine 4. Engine left mounting 9. Engine rear mounting No.1 bracket

[B]: For Z12XEP engine 5. Engine left mounting bracket 10. Engine rear mounting No.2 bracket

1. Engine right mounting 6. Engine left mounting bracket bolt (short) 11. Engine rear mounting bracket

2. Engine right body side bracket 7. Engine left mounting bracket bolt (long) 55 N·m (5.5 kg-m, 40.0 lb-ft)

3. Engine left body side bracket 8. Engine rear mounting
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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 6-4.

2) Disconnect negative (–) cable at battery.
3) Drain coolant referring to “Cooling System Flush and Refill”

in Section 6B4.
4) Drain engine oil referring to “Engine Oil and Oil Filter

Replacement” in Section 0B.
5) Drain transaxle oil referring to “Manual transaxle Oil Change”

in Section 7A5.
6) Remove air cleaner assembly referring to “Air Cleaner

Assembly Removal and Installation” in this section.
7) Remove EVAP canister.

8) Disconnect the following hoses.
• Heater hoses from heater core (1)
• Fuel hose (2)
• Brake vacuum hose (3)
• Upper radiator hose (4)

9) Remove fuse box from bracket.
10) Disconnect the following couplers.

• ECM (5)
• Battery positive cable (6)
• Fuse box positive cables (7)

4
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11) Disconnect the following cables and coupler from transaxle.
• Clutch cable (1)
• Gear select control cable (2)
• Gear shift control cable (3)
• Ground cable (4)
• Back lamp switch coupler (5)

12) Remove exhaust pipe referring to “Exhaust System Pipe
Removal and Installation” in Section 6K4.

13) Remove accessory drive belt cover.
14) Remove accessory drive referring to “Accessory Drive Belt

Removal and Installation” in Section 6B4.
15) Disconnect right and left drive shafts from differential refer-

ring to “Front Drive Shaft Assembly Removal and Installa-
tion” in Section 4A5.

16) Remove lower coolant pipe as follows. 
a) Disconnect coolant hose (1) from coolant pipe (3).
b) Disconnect coolant hose (2) from radiator.
c) Remove lower coolant pipe (3).

17) Remove front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

4

5
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18) Remove horn (1).
19) Remove cover plate (2).
20) Remove coolant hose (3) from water pump.
21) With hose connected, detach A/C compressor from its

bracket (if equipped).

22) Install lifting device.

NOTE:

Suspend removed A/C compressor at a place where no
damage will be caused during removal and installation of
engine assembly.
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23) Remove engine rear mounting bolt (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3).

24) Before removing engine with transaxle from vehicle, recheck
to make sure all hoses, electric wires and cables are discon-
nected from engine and transaxle.

25) Lower engine with transaxle from vehicle.

26) Disconnect transaxle from engine referring to “Transaxle Unit
Dismounting and Remounting” in Section 7A5.

27) Remove clutch cover and clutch disc and flywheel referring
to “Clutch Cover, Clutch Disc and Flywheel Removal and
Installation” in Section 7C5.

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 and flywheel referring to
“Clutch Cover, Clutch Disc and Flywheel Removal and Instal-
lation” in Section 7C5.

2) Connect transaxle to engine referring to “Transaxle Unite
Dismounting and Remounting” in Section 7A5.

3) Lift engine with transaxle into engine compartment, but do
not remove lifting device.

4) Tighten engine rear mounting bolt (1), engine left mounting
nuts (2) and engine right mounting bracket bolts (3) to speci-
fied 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) Install A/C compressor to its bracket. (if equipped)
7) Install coolant hose.
8) Install cover plate.
9) Install horn, and connect horn coupler.

10) Install front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

11) Connect right and left drive shaft joints to differential gear
referring to “Front Drive Shaft Assembly Removal and Instal-
lation” in Section 4A5.

12) Install exhaust pipe referring to “Exhaust Pipe Removal and
Installation” in Section 6K4.

13) Install lower coolant pipe and hoses.

Tightening torque
Lower coolant pipe bolt: 25 N·m (2.5 kg-m, 18.0 lb-ft)

14) Install accessory drive belt referring to “Accessory Drive Belt
Removal and Installation” in Section 6B4.

15) Install accessory drive cover.
16) Connect hoses, cables and electric wires disconnected in

removal procedure. 
Tighten ground cable bolt for transaxle to specified torque.

Tightening torque
Ground cable bolt: 25 N·m (2.5 kg-m, 18.0 lb-ft)

17) Install EVAP canister.
18) Install air cleaner assembly referring to “Air Cleaner Assem-

bly Removal and Installation” in this section.
19) Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been rein-
stalled.
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20) Refill engine oil referring to “Engine Oil and Oil Filter
Replacement” in Section 0B.

21) Refill transaxle oil referring to “Manual Transaxle Oil
Change” in Section 7A5.

22) Refill coolant referring to “Cooling System Flush and Refill”
in Section 6B4.

23) Connect negative cable to battery.
24) Verify that there is no fuel leakage, coolant leakage, oil leak-

age and exhaust gas leakage at each connection.

Timing Chain Cover Components

1. Timing chain cover 9. Tensioner bolt (M8) 17. Water pump pulley bolt

2. Oil seal
Apply 99000-84E00 to oil seal lip.

10. CMP sensor 8 N·m (0.8 kg-m, 6.0 lb-ft)

3. Crankshaft hub 11. O-ring 55 N·m (5.5 kg-m, 40.0 lb-ft)

4. Crankshaft hub bolt 12. CMP sensor bolt 20 N·m (2.0 kg-m, 14.5 lb-ft)

5. Crankshaft pulley 13. Water pump 6 N·m (0.6 kg-m, 4.0 lb-ft)

6. Crankshaft pulley bolt 14. Water pump gasket Tighten 150 N·m (15.0 kg-m, 110.0 lb-ft) and 45° 
by the specified procedure

7. Accessory drive belt tensioner 15. Water pump bolt  Do not reuse.

8. Tensioner bolt (M10) 16. Water pump pulley
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Timing Chain Cover 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 and Oil Pump Strainer
and Oil Baffle Plate Removal and Installation” in this section.

3) Disconnect hose (1) from coolant pump.
4) Remove engine harness assembly by unclipping wiring

trough (2) and disconnecting the following couplers.
• Oil pressure switch (3)
• ECT sensor (4)
• CMP sensor (5)

5) Remove cylinder head cover referring to “Cylinder Head
Cover Removal and Installation” in this section.

6) Remove engine right mounting bracket referring to “Engine
Mounting Components” in this section.

7) Remove accessory drive belt after marking installing direc-
tion.

8) Remove special tool from belt tensioner (1), then belt ten-
sioner.

Special tool
(A): 09919-58330

9) Remove generator from cylinder head referring to “Genera-
tor Removal and Installation” in Section 6H4.

10) Remove upper coolant pipe (1).
11) Remove coolant pump pulley.

1
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12) Set 1st cylinder to TDC as follows.
a) Turn crankshaft until index of cylinder block and index of

crankshaft pulley (2) are aligned.
b) Remove closure bolt (1).
c) Insert special tool to closure bolt hole until flange of special

tool contact with cylinder block as shown in figure. 
d) Insert special tool to grooves of intake and exhaust cam-

shafts.

Special tool
(A): 09912-38310
(B): 09919-58310

13) Remove special tools installed at step 12).

14) Remove crankshaft pulley (1) and crankshaft hub (2) as fol-
lows.

a) Remove crankshaft pulley (1).
b) Install special tool (A) to crankshaft hub (2), and loosen

crankshaft hub bolt by holding special tool (A).

Special tool
(A): 09912-48310

c) Insert special tools as the same manner at step 12).
d) Remove crankshaft hub (2) from crankshaft.

NOTE:

Special tool (A) must engage in both camshaft grooves.
If impossible, turn crankshaft to 360 degree and insert
again.

NOTE:

Do not rotate crankshaft in this procedure so as not to
shift the first cylinder from TDC.
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15) Remove timing chain cover (2) with water pump (1) from cyl-
inder block by removing timing chain cover bolts (3).

16) Remove crankshaft seal ring from timing chain cover, if nec-
essary.

17) Remove water pump from timing chain cover, if necessary.

CAUTION:

• Do not reuse collected coolant/engine oil to refill.
Reuse will spoil its original function.

• Be careful not to damage guide sleeves when remov-
ing.

NOTE:

• Do not remove water pump bolts (4). If removed, it is
necessary to replace new water pump gasket because
water pump comes off from timing case.

• Place container underneath while removing in order to
collect coolant/engine oil.

• Observe different bolt lengths.

CAUTION:

Be careful not to damage sealing surface.
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Installation

1) Confirm that special tool (A) is installed to cylinder block and
special tool (B) is installed to camshafts. 
If special tool(s) is removed, install special tool (B) referring
to “Camshaft Removal and Installation” and/or special tool
(A) referring to “Crankshaft Removal and Installation” in this
section.

Special tool
(A): 09919-58310
(B): 09912-38310

2) Install water pump to timing chain cover referring to “Water
Pump Removal and Installation” in Section 6B4, if removed.

3) Install timing chain cover, and tighten timing chain cover bolt
by specified procedure as follows. 

Tightening torque
Timing chain cover bolt (M6) 
(a): Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the specified pro-
cedure
Timing chain cover bolt (M8) 
(b): Tighten 35 N·m (3.5 kg-m, 25.5 lb-ft) by the specified 
procedure

a) Tighten timing chain cover bolt (M6) (1) to specified torque.
b) Tighten timing chain cover bolt (M6) (2) to specified torque.
c) Tighten timing chain cover bolt (M8) (3) to specified torque.

4) After applying sliding paste to seal lip, install new crankshaft
oil seal (1) to timing chain cover using special tool, if
removed.

Special tool
(A): 09913-75520

“A”: MOS2 sliding paste (grey) 99000-84E00
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5) Install crankshaft hub as follows.

a) Remove special tool, and install crankshaft hub (1) to timing
chain cover.

Special tool
(A): 09912-38310

b) Tighten new crankshaft hub bolt as follows.
i) Position mark (2) of crankshaft hub to upward as shown in

figure.
ii) Install special tool to crankshaft hub.

Special tool
(B): 09912-48310

iii) Tighten new crankshaft hub bolt to 150 N·m (15 kg-m, 110
lb-ft), then retighten by turning crankshaft hub bolt through
45°.

Tightening torque
Crankshaft hub bolt 
(a): Tighten 150 N·m (15 kg-m, 110 lb-ft) and 45° by the 
specified procedure

c) Insert special tool to closure bolt hole until flange of special
tool contact with cylinder block.

Special tool
(A): 09912-38310

NOTE:

Do not rotate crankshaft in this procedure so as not to
shift the 1st cylinder from TDC.
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6) Install crankshaft pulley with holding crankshaft hub bolt.

Tightening torque
Crankshaft pulley bolt: 8 N·m (8.0 kg-m, 6.0 lb-ft)

7) Install accessory drive belt tensioner (1).

Tightening torque
Accessory drive belt tensioner bolt (M10)
(a): 55 N·m (5.5 kg-m, 40.0 lb-ft)
Accessory drive belt tensioner bolt (M8)
(b): 20 N·m (2.0 kg-m, 14.5 lb-ft)

8) Insert special tool.

Special tool
(A): 09919-58330

9) Install water pump pulley.

Tightening torque
Water pump pulley bolt
(c): 20 N·m (2.0 kg-m, 14.5 lb-ft)

10) Install accessory drive belt (2) to proper direction by match-
ing mark in removal.

11) Install right engine bracket referring to “Engine Mounting
Components” in this section.

12) Install upper coolant pipe (1) with new gasket.

Tightening torque
Coolant pipe bolt
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)
Thermostat housing bolt
(b): 8 N·m (8.0 kg-m, 6.0 lb-ft)

13) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

14) Install oil pan referring to “Oil Pan and Oil Pump Strainer and
Oil Baffle Plate Removal and Installation” in this section.

15) Install engine harness assembly.
16) Install engine assembly to engine compartment referring to

“Engine Assembly Removal and Installation” in this section.

1
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Oil Pump Components

1. Oil pump cover 6. Piston 8 N·m (0.8 kg-m, 6.0 lb-ft)

2. Oil pump cover bolt 7. Spring 50 N·m (5.0 kg-m, 36.5 lb-ft)

3. Inner rotor 8. Pin Do not reuse.

4. Outer rotor
: Be sure to face peripheral chamfer 
side to timing chain cover.

9. O-ring Apply thin coat of engine oil to sliding 
surface of each parts.

5. Timing chain cover 10. Oil pump pressure regulating valve bolt
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Oil Pump Disassembly and Reassembly
Disassembly

1) Remove timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

2) Remove oil pump cover (1).
3) Remove inner rotor (2) and outer rotor (3).

Reassembly

1) Clean sealing surface on timing chain cover, cylinder block
and cylinder head.

2) Insert inner rotor (2) and outer rotor (3) after applying engine
oil.

3) Install oil pump cover (1).

Tightening torque
Oil pump cover bolt 
(a): 8 N·m (8.0 kg-m, 6.0 lb-ft)

4) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

NOTE:

Peripheral chamfer on outer rotor must face timing chain
cover.



6A4-38 ENGINE MECHANICAL (Z10XEP AND Z12XEP ENGINES)
Oil Pump Inspection

Check clearance between inner/outer rotor and timing chain cover
using straightedge (1) and thickness gauge (2).
If measured clearance is out of specification, replace inner rotor
and/or outer rotor.

Limit of clearance between inner/outer rotor and timing 
chain cover: 
0.035 to 0.070 mm (0.001 in. to 0.002 in.)

Oil Pump Pressure Regulating Valve Disas-
sembly and Reassembly
Disassembly

1) Remove oil pump pressure regulating valve from timing
chain cover.

1. Pressure regulating valve bolt

2. Gasket

3. Pin

4. Spring

5. Piston
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Reassembly

Install oil pump pressure regulating valve.

Tightening torque
Oil pump pressure regulating valve bolt
(a): 50 N·m (5.0 kg-m, 36.5 lb-ft)

NOTE:

Be sure to apply engine oil to piston (5), spring (4) and
pin (3).
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Timing Chain and Chain Tensioner Components

1. Crankshaft timing sprocket 7. Camshaft sprocket 13. Tension rail bolt

2. Timing chain 8. CKP sensor disc 14. Camshaft sprocket bolt

3. Guide rail 9. Chain tensioner bolt 8 N·m (0.8 kg-m, 6.0 lb-ft)

4. Sliding rail 10. Timing chain cover gasket 20 N·m (2.0 kg-m, 14.5 lb-ft)

5. Tension rail 11. Guide rail bolt Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft), 50 N·m (50 kg-m, 
36.5 lb-ft) and 60° by the specified procedure

6. Chain tensioner 12. Sliding rail bolt Do not reuse.
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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.

2) Lock chain tensioner (1) inserting special tool.

Special tool
(A): 09919-58320

3) Remove camshaft sprocket bolts as follows.
a) Remove special tool from camshaft end.

Special tool
09919-58310

b) Remove camshaft sprocket bolts (7) with holding hexagonal
section.

c) Insert special tool to camshaft end.

Special tool
09919-58310

4) Remove sliding rail (2), guide rail (3), tension rail (4) and
camshaft sprockets (8).

5) Remove timing chain (5) with crankshaft timing sprocket (6).

6) Remove timing chain cover gasket.
7) Remove chain tensioner, if necessary.

Installation

1) Confirm that special tool (A) is installed to cylinder block and
special tool (B) is installed to camshafts. 
If special tool(s) is removed, install special tool (A) referring
to “Camshaft Removal and Installation” and/or install special
tool (B) referring to “Crankshaft Removal and Installation” in
this section.

Special tool
(A): 09919-58310
(B): 09912-38310

2) Install chain tensioner, if removed.

1 (A)

2

5

3

6

4

7

8
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3) After applying silicon sealant “A”, install new timing chain
cover gasket as follows.

Silicon sealant “A”: xxxxx-xxxxx

a) Clean mating surfaces on timing chain cover, cylinder block,
cylinder head and camshaft housing.

b) Apply sealant “A” to hatched part (1) as shown in figure.

Sealant amount “a”: 2 mm (0.079 in)

c) Install new timing chain cover gasket.

CAUTION:

Complete installation of timing chain cover gasket within
10 minutes after applying sealant.



ENGINE MECHANICAL (Z10XEP AND Z12XEP ENGINES) 6A4-43
4) Install timing chain as follows.
a) Ensure guide sleeves (7) are correctly installed.
b) Fit crankshaft timing sprocket (8).

c) Fit exhaust camshaft sprocket (1), and tighten new cam-
shaft sprocket bolt by hand.

d) Insert intake camshaft sprocket (5) with CKP sensor disc
(9), and tighten new camshaft sprocket bolt by hand.

e) Install timing chain (3).
5) Install timing chain tension rail (6), timing chain guide rail (4)

and timing chain sliding rail (2) with correct seating timing
chain.

Tightening torque
Timing chain tension rail bolt 
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)
Timing chain guide rail bolt 
(b): 8 N·m (0.8 kg-m, 6.0 lb-ft)
Timing chain sliding rail bolt 
(c): 8 N·m (0.8 kg-m, 6.0 lb-ft)

6) Remove special tool. 

Special tool
(A): 09919-58320

NOTE:

Be sure to position “Front” mark to timing case side.

NOTE:

Be sure to rotate exhaust camshaft sprocket freely after
tightening.

NOTE:

• Be sure to face arrow mark of CKP sensor disc to tim-
ing chain cover side.

• Be sure to rotate intake camshaft sprocket and CKP
sensor disc freely after tightening.
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7) Fasten camshaft sprockets as follows.
a) Turn CKP sensor disc (1) until arrow mark (2) is located at

specified position as shown position.
b) Install special tool in order to fix CKP sensor disc (1) to

specified position.

Special tool
(A): 09919-08310

c) With holding camshaft at hexagonal section (3), tighten new
intake and exhaust camshaft sprocket bolts to 10 N·m (1.0
kg-m, 7.5 lb-ft) temporarily.

d) Remove special tools.

Special tool
09912-38310
09912-58310
09919-08310

e) With holding camshaft at hexagonal section (3), tighten
intake and exhaust camshaft sprocket bolts as follows.

i) Tighten camshaft sprocket bolt to 50 N·m (5.0 kg-m, 36.5
lb-ft).

ii) Retighten by turning camshaft sprocket bolt through 60°

Tightening torque
Camshaft sprocket bolt 
(a): Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft), 50 N·m (5.0 kg-m, 
36.5 lb-ft) and 60° by the specified procedure.

NOTE:

Tighten intake camshaft sprocket bolt first.

NOTE:

Tighten intake camshaft sprocket bolt first.
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8) Check for timing of CMP sensor disk, camshafts and crank-
shaft.

a) Turn crankshaft 2 revolution.
b) Confirm that the following special tools are inserted in

proper position.

Special tool
(A): 09912-38310
(B): 09919-58310
(C): 09919-08310

c) Remove all special tools inserted in step b).
9) Install closure bolt with new seal ring.

Tightening torque
   Closure bolt: 60 N·m (6.0 kg-m, 43.5 lb-ft)

10) Install generator to cylinder head referring to “Generator
Removal and Installation” in Section 6H4.

11) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

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 and
Oil Baffle Plate Removal and Installation” in this section.

14) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.
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Camshaft Components

1. Intake camshaft 4. Valve rocket arm Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the specified proce-
dure

2. Exhaust camshaft 5. Hydraulic valve lash adjuster Apply 99000-84E00 to sliding surface of each part.

3. Camshaft housing 6. Camshaft housing bolt Apply engine oil to sliding surface of each part.
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Camshaft Removal and Installation

Removal

1) Remove timing chain referring to “Timing Chain and Chain
Tensioner Removal and Installation” in this section.

2) Remove exhaust and/or intake camshaft(s) as follows.
a) Loosen camshaft housing bolts in such order as indicated

in the figure a little at a time till they are removed, and then
remove camshaft housings.

b) Remove camshaft from cylinder head evenly.

3) Remove hydraulic valve lush adjuster (1) with valve rocker
arm (2).

CAUTION:

• Note original position in which all valve rocker arms
and hydraulic valve lash adjusters were installed, and
then install them to original position.
If each valve rocker arm or hydraulic valve adjuster is
not installed to original position, engine will spoil its
original performance.

• When camshaft is faulty, each valve rocker arm and
hydraulic valve lash adjuster must be replaced.

• When camshaft housing is faulty, cylinder head must
be replaced.

CAUTION:

• Never disassembly 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.
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Installation

1) Apply engine oil around hydraulic valve lash adjuster (1) and
valve rocker arm (2), and install them to cylinder head.

2) Install intake and/or exhaust camshaft(s) as follows.
a) Coat sliding surfaces of camshaft and camshaft housing

with sliding paste.

Grease: MoS2 sliding paste (grey) 99000-84E00

b) Install camshaft.
c) Install camshaft housing to original position.
d) Tighten camshaft housing bolts in such order as indicated

in the figure a little at a time till they are tightened to speci-
fied torque.

Tightening torque
Camshaft housing bolt 
(a): Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the specified pro-
cedure

3) Insert special tool.

Special tool
09919-58310

4) Install timing chain referring to “Timing Chain and Chain Ten-
sioner Removal and Installation” in this section.

5) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

6) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

7) Install oil pan referring to “Oil Pan and Oil Pump Strainer and
Oil Baffle Plate Removal and Installation” in this section.

8) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Camshaft Inspection

Check camshafts, camshaft bearing cap, hydraulic valve lash
adjuster and valve rocker arm and cylinder block for wear or dam-
age.
If any malcondition is found replace camshafts, camshaft bearing
caps, hydraulic valve lash adjuster, valve rocker arm or cylinder
block.

CAUTION:

• When camshaft is faulty, each valve rocker arm and
hydraulic valve lash adjuster must be replaced.

• When camshaft housing is faulty, cylinder head must
be replaced.
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Valves and Cylinder Head Components

Valves and Cylinder Head Assembly Removal 
and Installation

1. Valve cotters 6. Intake valve 11. Cylinder head gasket
: Be sure to position “OBEN/TOP” mark upward.

2. Valve spring retainer 7. Exhaust valve Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 40 N·m (4.0 kg-m, 29.0 
lb-ft), 60°, 60° and 60° by the specified procedure

3. Valve spring 8. Valve guide Apply engine oil to sliding surface.

4. Valve stem seal 9. Cylinder head bolt Do not reuse.

5. Valve spring seat 10. Cylinder head

CAUTION:

Note original position in which all valves and valve
springs were installed, and then install them to original
position.
If each valves and valve spring 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 exhaust and intake camshafts referring to “Cam-
shaft Removal and Installation” in this section.

3) Remove exhaust manifold referring to “Exhaust Manifold
Removal and Installation” in this section.

4) Remove intake manifold referring to “Intake Manifold
Removal and Installation” in this section.

5) Remove oil filter housing (1).

6) Loosen cylinder head bolts (1) according to numerical order
(“1” to “12”) (Z12XEP) or (“1” to “10”) (Z10XEP) as shown in
figure a little at a time, and remove them.

7) Check all around cylinder head for any other parts required
to be removed or disconnected.

8) Remove cylinder head and cylinder head gasket.
9) Remove knock pins, if necessary.

[A]: For Z12XEP engine

[B]: For Z10XEP engine
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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 (2), if removed.
3) Install new cylinder head gasket to cylinder block. 

NOTE:

• Be sure to face “OBEN/TOP” mark upward (toward cyl-
inder head side).

• Cut off hatched protrusion on timing case side as
shown in figure.
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4) Install cylinder head to cylinder block as follows.
a) Install cylinder head, and tighten new cylinder head bolts by

hand.
b) Tighten all bolts to 25 N·m (2.5 kg-m, 18.0 lb-ft) according

to numerical order as shown.
c) In the same manner as in Step b), tighten them to 40 N·m

(4.0 kg-m, 29.0 lb-ft).
d) Retighten by turning all bolts 60° according to numerical

order as shown in figure.
e) Repeat Step d) 2 times.

Tightening torque
Cylinder head bolt:
(a): Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 40 N·m (4.0 kg-m, 
29.0 lb-ft), 60°, 60° and 60° by the specified procedure

5) Install oil filter housing and new gasket.

Tightening torque
Oil filter housing bolt: 
20 N·m (2.0 kg-m, 14.5 lb-ft)

6) Install intake manifold referring to “Intake Manifold Removal
and Installation” in this section.

7) Install exhaust manifold to “Exhaust Manifold Removal and
Installation” in this section.

8) Install intake and exhaust camshafts referring to “Camshaft
Removal and Installation” in this section.

9) Install timing chain referring to “Timing Chain and Chain Ten-
sioner Removal and Installation” in this section.

10) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

11) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

12) Install oil pan referring to “Oil Pan and Oil Pump Strainer and
Oil Baffle Plate Removal and Installation” in this section.

13) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

[A]: For Z12XEP engine

[B]: For Z10XEP engine
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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 were 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 new valve spring seats to cylinder head.

2) Install new valve stem seal to valve guide.
After applying engine oil to seal and spindle of special tool, 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): 09913-58310

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 valve stem seal. Be sure to install new valve
stem seal.

(A)

NOTE:

When compressing the valve spring, be carefully to free
from damage in inside face of tappet installing hole.
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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]

Valve guide bore [B]

Item Specification
In 0.018 – 0.052 mm (0.0007 – 0.0020 in.)
Ex 0.028 – 0.062 mm (0.0011 – 0.0024 in.)

Item Specification
In Standard size (GM) 4.955 – 4.970 mm 

(0.1951 – 0.1956 in.)
Oversize (GM K1)
0.075 mm (0.0030 in.)

5.030 – 5.045 mm 
(0.1981 – 0.19586 in.)

Oversize (GM K2)
0.150 mm (0.0059 in.)

5.105 – 5.120 mm 
(0.2010 – 0.2015 in.)

Ex Standard size (GM) 4.945 – 4.960 mm 
(0.1947 – 0.1952 in.)

Oversize (GM K1)
0.075 mm (0.0030 in.)

5.020 – 5.035 mm 
(0.1977 – 0.1982 in.)

Oversize (GM K2)
0.150 mm (0.0059 in.)

5.095 – 5.110 mm 
(0.2006 – 0.2011 in.)

Item Specification
Standard size (GM) 4.988 – 5.007 mm

(0.1964 – 0.1971 in.)
Oversize (GM K1)
0.075 mm (0.0030 in.)

5.063 – 5.082 mm
(0.19933 – 0.2000 in.)

Oversize (GM K2)
0.150 mm (0.0059 in.)

5.138 – 5.157 mm
(0.2023 – 0.2030 in.)
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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.

• 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 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 cutter (1) to make
cut as illustrated in figure. The cut must be made to produce
desired seat width.

Seat width for exhaust valve seat
“a”: 1.4 – 1.8 mm (0.0551 – 0.0708 in.)

2) INTAKE VALVE SEAT: Use valve seat cutter (1) to make cut
as illustrated in figure. The cut must be made to produce
desired seat width.

Seat width for intake valve seat
“a”: 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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Cylinder head and related parts specifications 
(for reference)

Item Specification
Cylinder head height “a” 126.0 mm 

(4.96 in.)
Valve guide 
length “b”

Intake valve 38.75 – 39.25 mm
(1.5256 – 1.5452 in.)Exhaust valve

Installation 
height “c” of 
valve guide

Intake valve 11.70 – 12.00 mm
(0.4607 – 0.4724 in.)Exhaust valve

Installation 
height “d” of 
valve

Standard (GM) 31.20 – 32.20 mm 
(1.2284 – 0.2677 in.)

Oversize (GM K1) 
0.075 mm (0.0030 in.)

30.80 – 31.90 mm 
(1.2126 – 1.2559 in.)

Oversize (GM K2) 
0.150 mm (0.0059 in.)

30.80 – 31.90 mm 
(1.2126 – 1.2559 in.)

Item Specification
Valve length 
“e”

Standard (GM) 93.65 – 94.05 mm 
(3.6870 – 3.7027 in.)

Oversize (GM K1) 
0.075 mm (0.0030 in.)

93.25 – 93.65 mm 
(3.6713 – 3.6870 in.)

Oversize (GM K2) 
0.150 mm (0.0059 in.)

93.25 – 93.65 mm 
(3.6713 – 3.6870 in.)

Valve disc 
diameter “f”

Intake valve 27.90 – 28.10 mm 
(1.0985 – 1.1062 in.)

Exhaust valve 24.90 – 25.10 mm 
(0.9804 – 0.9881 in.)

Valve seat angle at valve disc “g” 90° 40’
Valve lift Intake valve 

(Z10XEP)
8.50 mm (0.3346 in.)

Intake valve 
(Z12XEP)

7.06 mm (0.2780 in.)

Exhaust valve 7.56 mm (0.2976 in.)
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Pistons, Piston Rings, Connecting Rods and Cylinder Components

Pistons, Piston Rings, Connecting Rods and 
Cylinder Removal and Installation

1. Top ring 5. Connecting rod Tighten 13 N·m (1.3 kg-m, 9.5 lb-ft), 60° and 15° by the 
specified procedure.

2. 2nd ring 6. Connecting rod bearing Apply engine oil to sliding surface.

3. Oil ring 7. Connecting rod bearing cap

4. Piston 8. Connecting rod bearing cap bolt

CAUTION:

• Connecting rod and connecting rod bearing cap must
be replaced as a set when either replacement becomes
necessary.

• Note original position in which all pistons, piston
rings, connecting rods and connecting rod bearing
caps were installed, and install them to original posi-
tion.
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.

• Mating surfaces of connecting rod and connecting rod
bearing cap form individual fit and must not be dam-
aged or exchanged.

• Do not lay on mating surfaces.
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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 Removal and Installation” in this section.

3) Mark cylinder number on all pistons, connecting rods, con-
necting rod caps and connecting rod bearings using silver
pencil or quick drying paint.

4) Remove special tool (A).

Special tool
(A): 09912-38310

5) Remove connecting rod bearing caps (1).
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.

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) with pointing mark (2) on cap to fly-
wheel side. And tighten connecting bearing cap bolts as fol-
lows.

a) Tighten all connecting rod bearing cap bolts (3) to 13 N·m
(1.3 kg-m, 9.5 lb-ft).

b) Retighten them by turning through 60°.
c) Retighten them by turning through 15°.

Tightening torque
Connecting rod bearing cap bolt 
(a): Tighten 13 N·m (1.3 kg-m, 9.5 lb-ft), 60° and 15° by the 
specified procedure

5) Insert special tool to closure bolt hole until flange of special
tool contact with cylinder block.

Special tool
(A): 09912-38310

6) Install cylinder head referring to “Valves and Cylinder Head
Assembly Removal and Installation” in this section.

7) Install intake and exhaust camshaft assembly referring to
“Camshaft Assembly Removal and Installation” in this sec-
tion.

8) Install timing chain referring to “Timing Chain and Chain Ten-
sioner Removal and Installation” in this section.
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9) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

10) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

11) Install oil pan referring to “Oil Pan and Oil Pump Strainer and
Oil Baffle Plate Removal and Installation” in this section.

12) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.

Piston Rings, Removal and Installation
Removal

1) Using piston ring expander, remove top and 2nd compres-
sion rings and oil ring from piston.

Installation

1) 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.

2) 1st ring (1) differs from 2nd ring (2) in thickness and shape.
Distinguish 1st ring from 2nd ring by referring to figure.

3) 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.

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

6. Intermediate ring
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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.

Pistons

Visual inspection

Inspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

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.

Cylinder bore diameter “a”

2. Cylinder block

Item Index (1) Specification
Standard size 9 73.385 – 73.395 mm (2.8892 – 2.8895 in.)

0 73.395 – 73.405 mm (2.8896 – 2.8899 in.)
1 73.405 – 73.415 mm (2.8900 – 2.8903 in.)

Oversize
0.5 mm (0.0197 in.)

9 73.885 – 73.895 mm (2.9089 – 2.9092 in.)
0 73.895 – 73.905 mm (2.9093 – 2.9096 in.)
1 73.905 – 73.915 mm (2.9097 – 2.9100 in.)
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Piston diameter “b”

Piston clearance:
0.03 – 0.05 mm (0.00118 – 0.00197 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 specification, replace piston ring and/or piston.

Ring groove clearance
For Z10XEP engine:

For Z12XEP engine:

Piston pin

Visual inspection

Check piston pin, connecting rod small end bore and piston bore
for wear of 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 as assembly.

Item Index Specification
Standard size 99 73.345 – 73.355 mm (2.8876 – 2.8879 in.)

00 73.355 – 73.365 mm (2.8880 – 2.8883 in.)
01 73.365 – 73.375 mm (2.8884 – 2.8887 in.)

Oversize
0.5 mm (0.0197 in.)

99 73.845 – 73.855 mm (2.9073 – 2.9076 in.)
00 73.855 – 73.865 mm (2.9077 – 2.9080 in.)
01 73.865 – 73.875 mm (2.9081 – 2.9084 in.)

Item Specification
Top ring 0.04 – 0.08 mm (0.0016 – 0.0031 in.)
2nd ring 0.03 – 0.07 mm (0.0012 – 0.0027 in.)
Oil ring 0.03 – 0.19 mm (0.0012 – 0.0074 in.)

Item Specification
Top ring 0.03 – 0.05 mm (0.0012 – 0.0020 in.)
2nd ring 0.02 – 0.04 mm (0.0008 – 0.0016 in.)
Oil ring 0.01 – 0.03 mm (0.0004 – 0.0012 in.)

2

1
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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
For Z10XEP engine:

For Z12XEP engine:

Piston and related parts specifications (for reference)

Piston projection: 
Z10XEP engine: –0.55 mm (–0.0217 in.)
Z12XEP engine: 0 mm (0 in.)

Piston ring height:

NOTE:

Decarbonize and clean top of cylinder bore before insert-
ing piston ring.

Item Specification
Top ring 0.30 – 0.45 mm (0.0119 – 0.0177 in.)
2nd ring 0.30 – 0.50 mm (0.0119 – 0.0196 in.)
Oil ring 0.25 – 0.75 mm (0.00985 – 0.0295 in.)

Item Specification
Top ring 0.20 – 0.40 mm (0.0078 – 0.0157 in.)
2nd ring
Oil ring 0.40 – 1.40 mm (0.0157 – 0.0551 in.)

Engine Item Specification
Z10XEP Top ring 1.17 – 1.19 mm 

(0.0461 – 0.0468 in.)2nd ring
Oil ring 1.84 – 1.98 mm 

(0.0725 – 0.0779 in.)
Z12XEP Top ring 1.20 mm (0.0472 in.)

2nd ring 1.50 mm (0.0591 in.)
Oil ring 2.00 mm (0.0787 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

Connecting rod bearing general information

Service connecting rod bearings are available in standard size
0.25 mm (0.0098 in.) undersize and 0.50 mm (0.0197 in.) under
size.

Thickness of connecting rod bearing

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.

Item Color Specification
Standard size – 42.971 – 42.987 mm 

(1.6918 – 1.6323 in.)
Undersize 0.25 mm 
(0.0098 in.)

Blue 42.721 – 42.737 mm 
(1.6820 – 1.6825 in.)

Undersize 0.50 mm 
(0.0197 in.)

White 42.471 – 42.487 mm 
(1.6721 – 1.6727 in.)

Item Color Specification
Standard size –

(352N)
1.490 – 1.500 mm 
(0.05867 – 0.05906 in.)

Undersize 0.25 mm 
(0.0098 in.)

Blue
(353A)

1.615 – 1.625 mm 
(0.06359 – 0.06397 in.)

Undersize 0.50 mm 
(0.0197 in.)

White
(354B)

1.740 – 1.750 mm 
(0.06850 – 0.06890 in.)

1. Painting (color)

2. Code

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 Rod 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 is out of specification, use a new standard size
bearing referring to “Selection of Connecting Rod Bearings”
in this section.
After replacing new bearing, recheck clearance.

Connecting rod bearing clearance:
0.013 – 0.061 mm (0.000511 – 0.00240 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 or 0.50 mm undersize bearing.

1

1

2
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Main Bearings, Crankshaft and Cylinder Block Components

Main Bearings, Crankshaft and Cylinder 
Block Removal and Installation

1. Cylinder block 6. Lower crankcase 11. Knock pin

2. Crankshaft
: Apply engine oil to sliding surface.

7. Crankcase bolt (M8) Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft) and 60° 
by the specified procedure.

3. Main bearing (with thrust bearing) 
: Apply engine oil to sliding surface.

8. Crankcase bolt (M6) Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft) and 60° 
by the specified procedure.

4. Flywheel side crankshaft oil seal
: Apply grease 99000-84E00 to oil seal lip.

9. CKP sensor ring 15 N·m (1.5 kg-m, 11.0 lb-ft)

5. Main bearing
: Apply engine oil to bearing inside surfaces.

10. CKP sensor ring 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.

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.
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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 piston and connecting rod referring to “Pistons, Pis-
ton Rings, Connecting Rods and Cylinder Removal and
Installation” in this section.

3) Loosen lower crankcase bolts gradually in symmetrical order
starting from the outside inward.

4) Remove lower crankcase from cylinder block.

5) Remove crankshaft (1) and flywheel side crankshaft oil seal
from cylinder block.

6) Remove main bearings from cylinder block and lower crank-
case.
Mark main bearings using silver pencil or quick drying paint.

7) Remove CKP sensor ring (1) from crank shaft.

Installation

1) Clean sealing surfaces for cylinder block and lower crank-
case.

2) Install CKP sensor ring to crankshaft.

Tightening torque
CKP sensor ring bolt:
15 N·m (1.5 kg-m, 11.0 lb-ft)
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3) Install main bearings (3) and main bearings (with thrust
bearing) (4) to cylinder block and lower crankcase with align-
ing tab (1) with gap (2).

4) Install crankshaft to cylinder block.

NOTE:

Make sure that two halves are painted in the same color.

[A]: For Z12EXP engine

[B]: For Z10EXP engine

NOTE:

Coat crankshaft journal with engine oil.
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5) Install lower crankcase as follows.
a) Apply sealant to cylinder block (outer edge) as shown in fig-

ure.

“A”: xxxxxxxxxxx

b) Install lower crankcase to cylinder block.
c) Tighten crankcase bolts (M8) to 25 N·m (2.5 kg-m, 18.0 lb-

ft).

d) Retighten by turning crankcase bolts (M8) to 60°.
e) Tighten crankcase bolts (M6) to 10 N·m (1.0 kg-m, 7.5 lb-

ft).
f) Retighten by turning crankcase bolts (M6) to 60°.

Tightening torque
Crankcase bolt (M8) 
(a): Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft) and 60° by the 
specified procedure
Crankcase bolt (M6) 
(b): Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft) and 60° by the 
specified procedure

g) Remove surplus sealant.

6) Install crankshaft rear oil seal (1) as follows.
a) Coat seal lip grease.

MOS2 sliding paste (grey) 99000-84E00

b) Attach “KM-235-6” included in special tool (A) to crankshaft.
c) Push seal ring onto special tool (A).
d) Hammer in flush with special tool (B).

Special tool
(A): 09911-98310
(B): 09911-98320

e) Remove special tool (A) and (B).

CAUTION:

Complete installation of lower crankcase within 10 min-
utes after applying sealant.
Do not apply sealant to inside of groove.

NOTE:

Tighten crankcase bolts gradually in symmetrical order
starting from the center outward until they are tightened
to specified torque.

NOTE:

After tightening lower crankcase bolts, check to be sure
that crankshaft rotates smoothly.

“a”: 2.0 mm (0.078 in.)
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7) Install piston and connecting rod referring to “Pistons, Piston
Rings, Connecting Rods and Cylinder Removal and Installa-
tion” in this section.

8) Insert special tool to closure bolt hole until flange of special
tool contact with cylinder block as shown in figure.

Special tool
(A): 09912-38310

9) Install cylinder head referring to “Valves and Cylinder Head
Assembly Removal and Installation” in this section.

10) Install intake manifold referring to “Intake Manifold Removal
and Installation” in this section.

11) Install exhaust manifold referring to “Exhaust Manifold
Removal and Installation” in this section.

12) Install timing chain referring to “Timing Chain and Chain Ten-
sioner Removal and Installation” in this section.

13) Install timing chain cover referring to “Timing Chain Cover
Removal and Installation” in this section.

14) Install cylinder head cover referring to “Cylinder Head Cover
Removal and Installation” in this section.

15) Install oil pan referring to “Oil Pan and Oil Pump Strainer and
Oil Baffle Plate Removal and Installation” in this section.

16) Install engine assembly to engine compartment referring to
“Engine Assembly Removal and Installation” in this section.
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Main Bearings, Crankshaft and Cylinder 
Block Inspection
Crankshaft

Crankshaft thrust play 

Measure this play with crankshaft set in cylinder block in the nor-
mal manner, that is with thrust bearing (1) and journal bearing
caps installed.

Width of main bearing journal No.3 (Z10XEP engine) / No.4 
(Z12XEP engine)

Width of main bearing No.3 (Z10XEP engine) / No.4 
(Z12XEP engine)

1) Install crankshaft to cylinder block.
2) Install lower crankcase referring to “Main Bearings, Crank-

shaft and Cylinder Block Removal and Installation” in this
section.

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.)

Item Specification
Standard size 23.000 – 23.052 mm 

(1.6918 – 1.6323 in.)
Undersize 
0.25 mm (0.0098 in.)

23.200 – 23.052 mm 
(1.6820 – 1.6825 in.)

Undersize 
0.50 mm (0.0197 in.)

23.400 – 23.452 mm 
(1.6721 – 1.6727 in.)

Item Color Specification
Standard size Brown

Green
22.850 – 22.900 mm
(0.8997 – 0.9015 in.)

Undersize 0.25 mm 
(0.0098 in.)

Brown/Blue
Green/Blue

23.050 – 23.100 mm
(0.9075 – 0.9094 in.)

Undersize 0.50 mm 
(0.0197 in.)

Brown/White
Green/White

23.250 – 23.300 mm
(0.9154 – 0.9173 in.)

1
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Main bearings

General information

Service main bearings are available in standard size, 0.25 mm
(0.0098 in.) undersize and 0.50 mm (0.0197 in.) undersize, and
each of them has 2 kinds of bearings differing in tolerance.

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) 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 bearing caps and using scale (1) on gauging plastic
(2) envelop, measure gauging 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 undersize bearing.
After selecting new bearing, recheck clearance.

Main bearing clearance:
0.005 – 0.018 mm (0.00020 – 0.00071 in.)

CAUTION:

Do not rotate crankshaft while gaging plastic is installed.

1

2

1
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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.

CKP sensor ring

Check CKP sensor ring for crack or damage. If malcondition is
found, replace it.

1
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Special Tool

09911-98310 
(KM-235-D)

09911-98320 
(KM-658)

09912-38310 
(KM-952)

09912-48310 
(KM-956)

Assembly tool (oil seal) Installer (rear crankshaft oil 
seal)

Locking pin (crankshaft) Holding wrench (crankshaft)

09912-58310 
(KM-796-A)

09913-58310 
(KM-958)

09913-75520 09915-64512

Remover (fuel line) Installer (valve stem seal) Oil seal installer Compression gauge

09915-77311 09915-78211 09916-14510 09916-14521

Oil pressure gauge Oil pressure gauge attach-
ment

Valve lifter Valve lifter attachment

09916-77310 09916-84511 09917-98610 
(KM-840)

09919-08310 
(KM-954)

Piston ring compressor Forceps Valve stem seal pliers Fixing gauge (sensor disk)
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Tightening Torque Specifications

09919-48320 
(KM-807)

09919-58310 
(KM-953)

09919-58320 
(KM-955)

09919-58330 
(KM-6130)

Plug kit Fixing gauge (camshaft) Locking pins (timing belt ten-
sioner)

Fixing pin (accessory belt ten-
sioner)

Fastening part
Tightening torque

N•m kg-m lb-ft
Oil pressure switch 20 2.0 14.5
Air cleaner pipe clamp bolt 3.5 0.35 2.5
Air cleaner housing bolt 10 1.0 7.5
Cylinder head cover bolt 8 0.8 6.0
Throttle body bolt 7 0.7 5.0
Intake manifold bolt 9 0.9 7.0
EGR pipe bolt 8 0.8 6.0
Wiring harness bracket bolt 20 2.0 14.5
Fuel distributor pipe 6 0.6 4.5
Exhaust manifold bracket bolt 20 2.0 14.5
Exhaust manifold bolt Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the 

specified procedure
Exhaust manifold nut Tighten 20 N·m (2.0 kg-m, 14.5 lb-ft) by the 

specified procedure
Exhaust manifold cover bolt 8 0.8 6.0
HO2S-1 40 4.0 29.0
Oil pan baffle plate bolt 8 0.8 6.0
Oil pan bolt (to lower crankcase) Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft) by the 

specified procedure
Oil pan bolt (to transaxle) Tighten 52 N·m (5.2 kg-m, 38.0 lb-ft) by the 

specified procedure
Oil pump strainer bolt 8 0.8 6.0
Lower coolant pipe bolt 25 2.5 18.0
Ground cable bolt for transaxle 25 2.5 18.0
Timing case bolt (M6) Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the 

specified procedure
Timing case bolt (M8) Tighten 35 N·m (3.5 kg-m, 25.5 lb-ft) by the 

specified procedure
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Required Service Material

Crankshaft hub bolt Tighten 150 N·m (15.0 kg-m, 110 lb-ft) and 
45° by the specified procedure

Crankshaft pulley bolt 8 0.8 6.0
Camshaft sprocket bolt Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft), 50 N·m 

(5.0 kg-m, 36.5 lb-ft) and 60° by the speci-
fied procedure

Closure bolt 60 6.0 43.5
Accessory drive belt tensioner bolt (M10) 55 5.5 40.0
Accessory drive belt tensioner bolt (M8) 20 2.0 14.5
Water pump pulley bolt 20 2.0 14.5
Coolant pipe bolt 20 2.0 14.5
Thermostat housing bolt 8 0.8 6.0
Oil pump cover bolt 8 0.8 6.0
Oil pump pressure regulating bolt 50 5.0 36.5
Timing chain tension rail bolt 20 2.0 14.5
Timing chain guide rail bolt 8 0.8 6.0
Timing chain sliding rail bolt 8 0.8 6.0
Camshaft housing bolt Tighten 8 N·m (0.8 kg-m, 6.0 lb-ft) by the 

specified procedure
Cylinder head bolt Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 40 N·m 

(4.0 kg-m, 29.0 lb-ft) 60°, 60° and 60° by the 
specified procedure

Oil filter housing bolt 20 2.0 14.5
Connecting rod bearing cap bolt Tighten 13 N·m (1.3 kg-m, 9.5 lb-ft), 60° and 

15° by the specified procedure
CKP sensor ring bolt 15 1.5 11.0
Lower crankcase bolt (M8) Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), and 

60° by the specified procedure
Lower crankcase bolt (M6) Tighten 10 N·m (1.0 kg-m, 7.5 lb-ft), and 60° 

by the specified procedure

Fastening part
Tightening torque

N•m kg-m lb-ft

Recommended SUZUKI product or specification Use
MoS2 sliding paste (grey)
(99000-84E00)

• To apply thread part of camshaft and camshaft 
housing.

Fitting paste (white)
(99000-84E20)

• To apply to the thread of the bolt and nut of exhaust 
manifold and HO2S-1.
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SECTION 6B3

ENGINE COOLING
(Z13DT 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 “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 descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.
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On-Vehicle Service

Cooling System Draining
1) Remove degassing tank cap.
2) Disconnect radiator outlet hose from radiator in order to drain coolant.
3) After draining coolant, be sure to connect radiator outlet hose to radiator and fix it by clip securely.

WARNING:

• Check to make sure that engine coolant temperature is cold before removing any part of cooling
system.

• Also be sure to disconnect negative cable from battery terminal before removing any part.
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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]: When thermostat is close 3. Engine 7. Throttle body 11. Degassing tank

[B]: When thermostat is open 4. Radiator outlet hose 8. Heater outlet hose 12. Degassing tank cap (Radiator cap)

1. Radiator 5. Radiator inlet hose 9. Heater inlet hose 13. Radiator fan

2. Thermostat 6. Water pump 10. Heater unit
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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.
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 “KALT/COLD” mark on the
degassing tank when the coolant is cold.

Diagnosis
Diagnosis Table

Condition Possible Cause Correction
Engine overheats
(It is in case that radia-
tor fan operates)

Loose or broken accessory drive 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 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 –35 °C (–31 °F).

• Maintain cooling system freeze protection at –35 °C (–31 °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 –35 °C (–31 °F).

Anti-freeze proportioning chart

Coolant capacity

Maintenance

Z10XEP Z12XEP

Freezing temperature
°C –35 –35
°F –31 –31

Antifreeze/Anticorrosion coolant concentration % 50 50

Ratio of compound to cooling water
Itr. 2.35/2.35 2.45/2.45

US pt. 4.96/4.96 5.17/5.17
Imp pt. 4.13/4.13 4.31/4.31

Engine, radiator heater and degassing tank etc.

Itr. (US/Imp. pt.)
Z10XEP: 4.7 (9.93/8.27)

Z12XEP: 4.9 (10.35/8.62)

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 to check
coolant level.
When engine is cool, check coolant level in degassing tank (1).
A normal coolant level should be “KALT/COLD” mark on degas-
sing tank (1) when coolant is cold.
If coolant level is below “KALT/COLD” mark, remove degassing
tank cap and add recommended coolant to tank to bring coolant
level up to “KALT/COLD” mark. Then, install degassing tank cap
securely.

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.

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)

: 100 kpa (1.0 kg/cm2, 14.2 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 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.
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7) Disconnect coolant hose of upper side. If it is hard to discon-
nect 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 as follows.
a) Turn cap 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 “KALT/COLD”
mark (2). 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 removed, until radiator

inlet hose is hot.
12) With engine idling, add coolant to degassing tank (1) until

level reaches “KALT/COLD” mark (2).
Install degassing tank cap turning it clockwise up to stop.

Accessory 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 “Accessory Drive Belt Removal and Installation”
in this section.

3) Connect negative (–) cable at battery.
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On-Vehicle Service

Cooling System Component

WARNING:

• Check to make sure that engine coolant temperature is cold before removing any part of cooling
system.

• Also be sure to disconnect negative cable from battery terminal before removing any part.

[A]: Forward 12. Throttle body to degassing tank hose 24. Lower coolant pipe bolt

1. Radiator assembly 13. Preheater hose 25. Upper radiator bracket bolt

2. Hose clip
Be sure to position clip in specified direction as shown in figure.

14. Thermostat 26. Lower radiator bracket bolt 

 3. Radiator cooling fan assembly 15. To throttle body 27. To cylinder block

4. Radiator inlet hose
Be sure to connect hose aligning hose mark with stopper.

16. Heater outlet hose 8 N·m (0.8 kg-m, 6.0 lb-ft)

5. Radiator outlet hose
Be sure to connect hose aligning hose mark with stopper.

17. Heater inlet hose 12 N·m (1.2 kg-m, 9.0 lb-ft)

6. Radiator to degassing tank hose 18. To water pump 20 N·m (2.0 kg-m, 14.5 lb-ft)

7. Degassing tank cap 19. To heater 25 N·m (2.5 kg-m, 18.0 lb-ft)

8. Degassing tank 20. Thermostat bolt 10 N·m (1.0 kg-m, 7.5 lb-ft)

9. Radiator outlet hose 21. O-ring Do not reuse.

10. Upper coolant pipe 22. Thermostat housing bolt

11. Lower coolant pipe 23. Coolant pipe bolt
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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) up to “KALT/COLD” mark
(2).

2) Run engine, with degassing tank cap removed, until radiator
upper hose is hot.

3) With engine idling, add coolant to degassing tank (1) until
level reaches “KALT/COLD” mark.
Install degassing tank cap 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

Reverse removal procedure for installation noting the following.
• Connect each clip securely referring to “Cooling System

Component” in this section.
• Refill cooling system with proper coolant referring to “Cooling

System Refill” in this section.



6B4-10 ENGINE COOLING (Z10XEP AND Z12XEP ENGINES)
Thermostat Removal and installation
Removal

1) Drain coolant referring to “Cooling System Draining” in this
section.

2) Remove intake pipe (1).

3) Remove upper coolant pipe (1).
4) Remove thermostat (2).
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Installation

1) Clean sealing surfaces for thermostat and water pump.

2) Install thermostat (2) with new seal rings.

Tightening torque
Thermostat bolt 
(a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

3) Install upper coolant pipe (1).

Tightening torque
Coolant pipe bolt 
(b): 20 N·m (2.0 kg-m, 14.5 lb-ft)
Thermostat housing bolt 
(c): 12 N·m (1.2 kg-m, 9.0 lb-ft)

4) Install intake pipe.
5) Refill coolant referring to “Cooling System Refill” in this sec-

tion.

Radiator Removal and Installation
Removal 

1) Disconnect negative cable at battery.
2) Drain cooling system referring to “Cooling System Draining”

in section.

3) Remove upper radiator hose (1).
4) Disconnect fan motor wiring harness coupler (3).
5) Disconnect coolant hose (2) from radiator.
6) Remove front bumper referring to “Front bumper and Rear

bumper” in Section 9.
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7) Remove upper radiator bracket bolts (1).

8) Remove lower coolant pipe (1) with hose from vehicle body.
9) Remove radiator as follows.
a) Remove left radiator bracket (2).
b) Remove right radiator bracket (3).
c) Remove radiator downwards.

10) Remove radiator fan assembly from radiator if necessary.

Installation

Reverse removal procedure for installation noting the following.
• Refill cooling system referring to “Cooling System Refill” in

this section.
• After installation, check each joint for leakage.
• Tighten lower radiator bracket (R.L) bolt to specified torque.

Tightening torque
Lower radiator bracket (R.L) bolt: 
25 N·m (2.5 kg-m, 18.0 lb-ft)

• Tighten lower coolant pipe bolt to specified torque.

Tightening torque
Lower coolant pipe bolt: 
25 N·m (2.5 kg-m, 18.0 lb-ft)

• Tighten upper radiator bracket bolt to specified torque.

Tightening torque
Upper radiator bracket bolt: 
10 N·m (1.0 kg-m, 7.0 lb-ft)
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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 6E4.

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 upper radiator hose (1).
4) Remove degassing tank (2).
5) Disconnect cooling fan motor connector.
6) Remove radiator cooling fan motor (3) from radiator.

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.
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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
8.5 – 11.5 A (for reference)

Accessory Drive Belt Removal and Installa-
tion
Removal

1) Remove air cleaner housing referring to “Air Cleaner Assem-
bly Removal and Installation” in this section.

2) Remove accessory drive belt cover (1).
3) Using engine support jack, hoist engine by 20 – 30 mm (0.79

– 1.18 in.).

CAUTION:

Do not hoist engine more than instructed above.
It may cause damage to engine or transmission.
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4) Remove right engine mounting (1).
5) Remove right engine bracket (2).

6) Remove accessory drive belt using special tool as follows.
a) Tension accessory drive belt tensioner in arrow direction.
b) Insert special tool.

Special tool
   (A): 09919-58330

c) Remove accessory drive belt after marking installing direc-
tion.

Installation

1) Install accessory drive belt as follows.
a) Install accessory drive belt to proper direction by matching

mark in removal.
b) Remove special tool.

Special tool
09919-58330

2) Install right engine bracket.

Tightening torque
Right engine bracket bolt: 
55 N·m (5.5 kg-m, 40.0 lb-ft)

3) Install right engine mounting.

Tightening torque
Right engine mounting bolt: 
55 N·m (5.5 kg-m, 40.0 lb-ft)

4) Install accessory drive belt cover.
5) Remove engine support jack.
6) Install air cleaner housing referring to “Air Cleaner Assembly

Removal and Installation” in this section.
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Accessory Drive Belt Tensioner Assembly 
Removal and Installation

Removal

1) Remove drive belt referring to “Accessory Drive Belt
Removal and Installation” in this section.

2) Remove tensioner as follows.
a) Tension accessory drive belt tensioner in arrow direction as

shown in figure.
b) Insert special tool.

Special tool
(A): 09919-58330

c) Remove accessory drive belt tensioner (1).

Installation

1) Install tensioner as follows.
a) Install tensioner (1).

Tightening torque
Tensioner bolt (M8) 
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)
Tensioner bolt (M10) 
(b): 55 N·m (5.5 kg-m, 40.0 lb-ft)

b) Tension accessory drive belt tensioner in arrow direction.
c) Remove special tool.

Special tool
(A): 09919-58330

Water Pump Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in sec-

tion.
3) Remove thermostat referring to “Thermostat Removal and

Installation” in this section.

CAUTION:

Do not disassemble drive belt tensioner assembly. Disas-
sembly will spoil its original function. If any malcondition
is found in drive belt tensioner assembly, replace it as
assembly.
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4) Disconnect coolant hose (1) from water pump.
5) Loosen water pump pulley bolts without removing.
6) Remove accessory drive belt referring to “Accessory Drive

Belt Removal and Installation” in this section.
7) Remove water pump pulley.

8) Disconnect preheater hose (1) from water pump.
9) Disconnect heater feed hose (2) from water pump.

10) Disconnect ECT sensor coupler (3).

11) Remove water pump bolts (2), and remove water pump (1).
12) Remove ECT sensor referring to “Engine Coolant Tempera-

ture Sensor (ECT Sensor) Removal and Installation” in Sec-
tion 6E4.

Installation

1) Clean sealing surfaces for water pump, thermostat housing
and timing case.

2) Install ECT sensor referring to “Engine Coolant Temperature
Sensor (ECT Sensor) Removal and Installation” in Section
6E4.

3) Install closure bolt with new seal ring.

Tightening torque
Closure bolt: 15 N·m (1.5 kg-m, 11.0 lb-ft)
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4) Install water pump (1) with new gasket (2).

Tightening torque
Water pump bolt 
(a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

5) Connect ECT sensor coupler.
6) Connect heater feed hose to water pump.
7) Connect preheater hose to water pump.
8) Install water pump pulley.

9) Install accessory drive belt referring to “Accessory Drive Belt
Removal and Installation” in this section.

10) Tighten water pump pulley bolts as specified torque.

Tightening torque
Water pump pulley bolt: 
20 N·m (2.0 kg-m, 14.5 lb-ft)

11) Connect coolant hose to water pump.
12) Install thermostat referring to “Thermostat Removal and

Installation” in this section.
13) Connect negative (–) cable at battery.
14) Refill coolant referring to “Cooling System Refill” in section

6B4.
15) Check each part for leakage.

NOTE:

Ensure guide sleeves (3) are correctly seated.

NOTE:

Tighten water pump pulley bolts by hand at this step.
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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 6E4.

Engine Coolant Temperature Sensor (ECT 
Sensor) Inspection 
Refer to “Engine Coolant Temperature Sensor (ECT Sensor)
Inspection” in Section 6E4.

Required Service Material

CAUTION:

Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.

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.
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Tightening Torque Specification

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Thermostat bolt 8 8.0 6.0 
Coolant pipe bolt 20 2.0 14.5 
Thermostat housing bolt 12 1.2 9.0 
Lower radiator bracket (R.L) bolt 25 2.5 18.0 
Lower coolant pipe bolt 25 2.5 18.0 
Upper radiator bracket bolt 10 1.0 7.0 
Right engine bracket bolt 55 5.5 40.0 
Right engine mounting bolt 55 5.5 40.0 
Tensioner bolt (M8) 20 2.0 14.5 
Tensioner bolt (M10) 55 5.5 40.0 
ETC sensor 18 1.8 13.5 
Closure bolt 15 1.5 11.0
Water pump bolt 8 8.0 6.0 
Water pump pulley bolt 20 2.0 14.5 

09919-58330 
(KM-6130)
Fixing pin (accessory belt 
tensioner)
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SECTION 6C4

ENGINE FUEL 
(Z10XEP / Z12XEP ENGINE MODELS)

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:

The servicing is the same as G13 engine model. For all contents (item) of this section, refer to the
same section of the Service Manual mentioned in “FOREWORD” of this manual.
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SECTION 6E4

ENGINE AND EMISSION CONTROL SYSTEM
(Z10XEP AND Z12XEP ENGINES)

CONTENTS

General Description ......................................6E4-2
Electronic Control System Description........6E4-2

On-Vehicle Service........................................6E4-6
Throttle Body Removal and Installation ......6E4-6
Twinport Sensor Removal and 
Installation ...................................................6E4-7
Twinport Vacuum Unit Removal and 
Installation ...................................................6E4-8
Fuel Pressure Inspection ............................6E4-8
Fuel Pump with Pressure Regulator 
On-Vehicle Inspection ...............................6E4-10
Fuel Pump with Pressure Regulator 
Removal and Installation...........................6E4-11
Fuel Pump with Pressure Regulator 
Inspection..................................................6E4-11
Fuel Injector On-Vehicle Inspection ..........6E4-11
Fuel Injector Removal and Installation ......6E4-11
Engine Control Module (ECM) Removal 
and Installation ..........................................6E4-13
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(ECT Sensor) Removal and Installation....6E4-13
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HO2S-2) Removal and Installation ........... 6E4-14
Camshaft Position Sensor (CMP Sensor) 
Removal and Installation........................... 6E4-15
Crankshaft Position Sensor (CKP Sensor) 
Removal and Installation........................... 6E4-16
Fuel Level Sensor Removal and 
Installation................................................. 6E4-17
Fuel Level Sensor Inspection.................... 6E4-17
Knock Sensor Removal and Installation ... 6E4-17
Main Relay, Fuel Pump Relay and 
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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 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 Precau-
tions” 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 unintentional activa-
tion 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

Electronic Control System Description
Electronic Control System Component Location

INFORMATION SENSORS CONTROL DEVICES OTHERS
1. MAF sensor a: Fuel injector A: ECM

2. TP sensor b: EVAP canister purge valve B: EVAP canister

3. ECT sensor c: Fuel pump relay C: A/C compressor relay (if equipped)

4. HO2S-1 d: EGR valve

5. HO2S-2 e: Radiator fan relay

6. Battery f: Ignition module

7. CMP sensor g: Main relay

8. CKP sensor

9. Knock sensor

10. Twinport sensor
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ECM Input/output Circuit Diagram
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1. ECM 12. HO2S-1 23. Injector No.3

2. Ignition module 13. Knock sensor 24. Injector No.4

3. ECT sensor 14. To radiator fan relay 25. To fuel pump

4. EGR valve 15. To combination meter 26. Fuel pump relay

5. MAF sensor 16. To EPS 27. Main relay

6. EVAP canister purge valve 17. Circuit fuse 28. To diagnosis connector

7. Twinport vacuum unit 18. Pedal position sensor 29. To stop lamp switch

8. Twinport sensor 19. A/C (refrigerant) pressure sensor 30. To ABS control module (to vehicle speed 
signal)

9. CMP sensor 20. TP sensor and throttle actuator (included in throttle body) 31. To blower fan relay

10. CKP sensor 21. Injector No.1 32. To A/C compressor relay

11. HO2S-2 22. Injector No.2
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Terminal Arrangement of ECM Connector

TERMINAL CIRCUIT TERMINAL CIRCUIT

C36

1 –

G21

1 –

2 Fuel injector No.3 output 2 Diagnosis connector (K-line)

3 Output of 5 V power source for CMP sensor 3 SVS lamp output

4 CMP sensor signal 4 Output of 5 V power source for Pedal position sensor

5 – 5 Ground for pedal position sensor

6 MAF sensor signal 6 –

7 Output of 5 V power source for EGR valve 7 –

8 Oxygen signal of HO2S-1 8 –

9 Ground for EGR valve 9 –

10 Ground for twinport vacuum unit 10 –

11 – 11 –

12 – 12 –

13 – 13 –

14 Output of 5 V power source for throttle actuator 14 Radiator fan relay output

15 – 15 –

16 Ground for ECM 16 –

17 Fuel injector No.2 output 17 –

18 Fuel injector No.1 output 18 Power source

19 Fuel injector No.4 output 19 Main power supply relay output

20 Knock sensor signal 20 Tachometer signal

21 Ground for CMP sensor 21 Output of 5 V power source for Pedal position sensor

22 – 22 Ground for pedal position sensor

23 TP sensor signal 23 –

24 Output of 5 V power source for MAF sensor 24 –

25 Ground for HO2S-1 25 Brake (stop) lamp switch

26 Ground for MAF sensor 26 –

27 CKP sensor signal (-) 27 –

28 – 28 –

29 – 29 MIL output

30 Ground for throttle actuator 30 A/C compressor relay output

31 – 31 –

32 – 32 –

33 Ground for EVAP canister purge valve 33 Power source

34 Ground for twinport sensor 34 –

35 Heater output of HO2S-2 35 Engine coolant temperature signal output (to combination 
meter)

36 – 36 –

37 – 37 Pedal position sensor signal

38 ECT sensor signal 38 –

39 TP sensor signal 39 A/C (refrigerant) pressure sensor signal

40 – 40 Heater blower switch signal

41 Ground for HO2S-2 41 –

42 Ground for ECT sensor 42 –

43 CKP sensor signal (+) 43 –

44 Twinport vacuum unit signal 44 –

45 – 45 –
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C36

46 –

G21

46 –

47 Ignition module coil No.3 output 47 –

48 Ignition module coil No.1 output 48 –

49 Heater output of HO2S-1 49 Power source

50 EGR valve output 50 –

51 – 51 Ignition switch signal

52 Knock sensor signal 52 –

53 – 53 A/C (refrigerant) pressure sensor signal

54 EGR valve output 54 Pedal position sensor signal

55 MAF sensor signal 55 Fuel level sensor signal

56 Output of 5 V power source for TP sensor 56 Oil pressure lamp

57 Oxygen signal of HO2S-2 57 Brake (stop) lamp switch

58 Ground for TP sensor 58 –

59 – 59 Vehicle speed sensor signal (from VSS signal converter)

60 – 60 –

61 – 61 –

62 – 62 Fuel pump relay output

63 Ignition module coil No.4 output 63 –

64 Ignition module coil No.2 output 64 –

TERMINAL CIRCUIT TERMINAL CIRCUIT
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On-Vehicle Service
Throttle Body Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B4.
3) Remove air intake hose.

4) Disconnect connector (2) from throttle body.
5) Disconnect preheater hoses (3) from throttle body.
6) Remove throttle body (1) from intake manifold.

Installation

1) Clean mating surface and install new throttle body gasket to
intake manifold.

2) Install throttle body to intake manifold. Tighten throttle body
bolts (1) to specified torque.

Tightening torque
Throttle body bolt (a): 7 N·m (0.7 kg-m, 5.0 lb-ft)

3) Connect preheater hoses (2) to throttle body.
4) Connect connector (3) to throttle body.
5) Install air intake hose.
6) Refill coolant referring to “Cooling System Refill” in Section

6B4.
7) Connect negative cable to battery. 

If throttle body replaced with new one, turn ignition switch to
ON position and wait for 30 minutes to retrain throttle valve
position.

1

3

2

NOTE:

Do not start the engine whilst waiting, as the training pro-
cess will be interrupted.

1,(a)

2

3
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Twinport Sensor Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect engine vent hoses (1) from cylinder head cover.

3) Remove injector nozzle cover (2).
4) Disconnect connector from twinport sensor (3) and then

remove twinport sensor from intake manifold.

Installation

Reverse Removal procedure for installation.
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Twinport Vacuum Unit Removal and Installa-
tion
Removal

1) Relieve fuel pressure referring to “Fuel Pressure Relief Pro-
cedure” in section 6-4.

2) Disconnect negative cable at battery.

3) Detach fuel line hose (1) from fuel distributor pipe using spe-
cial tool.

Special tool
(A): 09912-58310

4) Disconnect twinport vacuum unit coupler.

5) Remove 2 screws (2) from twinport vacuum unit.
6) Remove actuating rod.
7) Disconnect twinport vacuum hose (3).
8) Remove twinport vacuum unit (1).

Installation

Reverse Removal procedure for installation.

Fuel Pressure Inspection

1) Relieve fuel pressure in fuel feed line referring to “Fuel Pres-
sure Relief Procedure” in Section 6-4.

(A)

1

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.
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2) Disconnect fuel line hose from fuel distributor pipe.

3) Connect special tools and hose between fuel pipe and fuel
line 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.

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
“B-10 Fuel System” in Section 6-4 and check each possibly
defective part. Replace if found defective.

Fuel pressure specification

8) After checking fuel pressure, remove fuel pressure gauge.

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.

(A)

(B)

1

(C)

CONDITION FUEL PRESSURE
With fuel pump operating and 
engine stopped

380 kPa

At specified idle speed 360 – 400 kPa

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.
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9) Remove special tools from fuel pipe and fuel line hose.
10) Install new fuel hose clamp.
11) Connect fuel line hose to fuel pipe and clamp it securely.
12) With engine “OFF” and ignition switch “ON”, check for fuel

leaks.

Fuel Pump with Pressure Regulator On-Vehi-
cle Inspection

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.

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 above check result is not satisfactory, advance to “B-10
Fuel System” in Section 6-4.

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
For removal and installation, refer to “Fuel Pump Assembly (with
fuel filter, fuel level gauge, fuel pressure regulator and fuel cut
valve)” in Section 6C.

Fuel Pump with Pressure Regulator Inspec-
tion
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
For inspection, refer to “T02 Tester Display-Injector Cut Off Test”
under “B-15 Control Test” in Section 6-4.

Fuel Injector Removal and Installation
Removal

1) Relieve fuel pressure referring to “Fuel Pressure” in Section
6-4.

2) Remove throttle body from intake manifold referring to
“Throttle Body Removal and Installation” in this section.

3) Remove injector nozzle cover.
4) Disconnect injector couplers.

5) Detach fuel line hose (1) from fuel distributor pipe using spe-
cial tool.

Special tool
09912-58310

6) Remove fuel distributor pipe (2). 
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7) Remove injectors from fuel distributor pipe. 
8) Remove injector seal rings (1).

Installation

1) Attach injectors as follows.
a) Install new injector seal rings.
b) Insert injectors.
c) Attach retaining clips.

2) Install fuel distributor pipe.

Tightening torque
Fuel distributor pipe: 6 N·m (0.6 kg-m, 4.5 lb-ft)

3) Attach fuel line.
4) Connect injector couplers.
5) Install injector nozzle cover.
6) Install throttle body to intake manifold referring to “Throttle

Body Removal and Installation” in this section.

CAUTION:

Note installation position. Groove in retaining bracket
must engage with projection on injector (arrow).
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Engine Control Module (ECM) Removal and 
Installation

Removal

1) Disconnect negative cable at battery.

2) Disconnect connectors from ECM according to the following
instructions.

a) Disconnect ECM connector (1) by pulling down lock lever
(2) of connector.

b) Disconnect ECM connector (3) by releasing lock slider (4).
3) Remove ground cable bolt (5) from cylinder head.
4) Remove ECM.

Installation

For installation, reverse removal procedure. If replacing or inter-
changing ECM, register secret key code (SKC) and password
from immobilizer system referring to “Procedure After ECM
Replacement” in Section 8G4.

Engine Coolant Temperature Sensor (ECT 
Sensor) Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Draining” in Sec-

tion 6B4.

3) Remove air intake pipe from air cleaner.
4) Disconnect connector from ECT sensor.

CAUTION:

As ECM consists of precision parts, be careful not to
expose it to excessive shock.

4

3

12

5

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.
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5) Remove ECT sensor (1).

Installation

Reverse removal procedure noting the following:

• Clean mating surfaces of ECT sensor (1) and water outlet
cap.

• Use new ECT sensor O-ring.
• Tighten ECT sensor (1) to specified torque.

Tightening torque
ECT sensor (a): 18 N·m (1.8 kg-m, 13.5 lb-ft)

• Connect connector to ECT sensor (1) securely.
• Refill coolant referring to “Cooling System Refill” in Section

6B4.

Heated Oxygen Sensor (HO2S-1 and HO2S-2) 
Heater On-Vehicle Inspection
For inspection of HO2S-1, refer to “Test Table T03” under “C-28
HO2S-1 Heater Circuit” in Section 6-4.
For inspection of HO2S-2, refer to “Test Table T04” under “C-30
HO2S-2 Heater Circuit” in Section 6-4.

Heated Oxygen Sensor (HO2S-1 and HO2S-2) 
Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Remove HO2S-1 and/or HO2S-2 according to the following

instructions. 

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.
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For HO2S-1
a) Remove HO2S-1 from exhaust manifold according to pro-

cedure described in “Exhaust Manifold Removal and Instal-
lation” in Section 6A4.

For HO2S-2
a) Hoist vehicle.
b) Disconnect connector of HO2S-2 and release its wire har-

ness from clamp.

c) Remove HO2S-2 (1) from exhaust pipe.

Installation

Reverse removal procedure noting the following.
• Tighten HO2S-1 and/or HO2S-2 (1) to specified torque.

Tightening torque
HO2S-1 and/or HO2S-2 (a): 40 N·m (4.0 kg-m, 29.5 lb-ft)

• Connect connector of HO2S-1 and/or HO2S-2 (1) and clamp
wire harness securely.

• After installing HO2S-1 and/or HO2S-2 (1), start engine and
check that no exhaust gas leakage exists.

Camshaft Position Sensor (CMP Sensor) 
Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Remove intake pipe.
3) Disconnect connector from CMP sensor.
4) Remove CMP sensor from cylinder head.

[A]: HO2S–1

[B]: HO2S–2

1,(a)

1,(a)

[A]

[B]
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Installation

Reverse removal procedure.
• Tighten CMP sensor bolt (1) to specified torque.

Tightening torque
CMP sensor bolt 
(a): 6 N·m (0.6 kg-m, 4 lb-ft)

• Connect connector to it securely.

Crankshaft Position Sensor (CKP Sensor) 
Removal and Installation
Removal

1) Disconnect negative cable at battery.
2) Hoist vehicle.

3) Disconnect connector from CKP sensor.
4) Remove CKP sensor (1) from cylinder block.

Installation

Reverse removal procedure.
• Tighten CKP sensor bolt to specified torque.

Tightening torque
CKP sensor bolt 
(a): 8 N·m (0.8 kg-m, 6.0 lb-ft)

• Connect connector to CKP sensor securely.
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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 Meter/Fuel Gauge Unit” in Section 8C.

Knock Sensor Removal and Installation
Removal

1) Disconnect negative cable from battery.
2) Hoist vehicle.

3) Disconnect knock sensor connector.
4) Remove knock sensor (1) from cylinder block.

Installation

Reverse removal procedure for installation.
• Tighten knock sensor bolt to specified torque.

Tightening torque
Knock sensor bolt (a): 20 N·m (2.0 kg-m, 15.0 lb-ft)

• Connect connector to knock sensor securely.
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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 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.

Radiator Fan Control System Inspection
Inspection

Check system for operation referring to “Test Table T11” under “B-
12 Actuator Test” in Section 6-4.
If radiator fan fails to operate properly, check relay, radiator fan
and electrical circuit referring to “C-33 Fan Circuit” in Section 6-4.

“D”

“B”

“A” “C”

1

23

WARNING:

Keep hands, tools, and clothing away from engine cool-
ing fan to help prevent personal injury. This fan is electric
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” position.



ENGINE AND EMISSION CONTROL SYSTEM (Z10XEP AND Z12XEP ENGINES) 6E4-19
Mass Air Flow (MAF) Sensor Removal and 
Installation

Removal

1) Disconnect negative cable at battery.

2) Disconnect MAF sensor coupler (1).
3) Remove MAF sensor from air intake hoses (2).

Installation

Reverse removal procedure noting the followings.

• Connect MAF sensor coupler securely.

EGR Valve Removal and Installation
Removal

1) Drain Coolant referring to “Cooling System Draining” in Sec-
tion 6B4.

2) Disconnect negative cable at battery.
3) Remove wire harness brackets (1).
4) Disconnect the following hose, pipe and couplers.
• Heater hose (2).
• EGR pipe (3).
• Ignition module coupler (4).
• EGR valve coupler (5).

5) Remove EGR valve from cylinder head.

CAUTION:

• Do not disassemble MAF sensor.
• Do not expose MAF sensor to any shock.
• Do not cleansing MAF sensor.
• Do not below compressed air by using air gun or the

like.
• Do not put finger or any other object into MAF sensor.

Malfunction may occur.

1

2

3
5

4
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Installation

Reverse removal procedure noting the following.
• Clean mating surface of valve and cylinder head.
• Use new gaskets.

Tightening torque
EGR pipe bolt: 10 N·m (1.0 kg-m, 7.5 lb-ft)
EGR valve bolt: 7 N·m (0.7 kg-m, 5.0 lb-ft)

• Refill coolant referring to “Cooling System Refilling” in Sec-
tion 6B4.

Evaporative Emission Control System 
Inspection
Vacuum Hose

Check hoses (1) for connection, leakage, clog and deterioration.
Replace as necessary.1
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Special Tool

Tightening Torque Specification

09912-58310 (KM-796-A) 09912-58432 09912-58442 09912-58490
Remover (fuel line) Pressure hose Pressure gauge 3-way joint & hose

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

Fastening part
Tightening torque

N•m kg-m lb-ft
Throttle body bolt 7 0.7 5.0
Fuel distributor pipe 6 0.6 4.5
ECT sensor 18 1.8 13.5
HO2S-1 and/or HO2S-2 40 4.0 29.5
CMP sensor bolt 6 0.6 4.0
CKP sensor bolt 8 0.8 6.0
Knock sensor 20 2.0 15.0
EGR pipe bolt 10 1.0 7.5
EGR valve bolt 7 0.7 5.0
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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 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 Precau-
tions” 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 unintentional activa-
tion 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
Precautions on Ignition System Service

• During all operations in the engine compartment, remember that the ventilator can switch on - risk of injury.
• Never touch high-voltage live components (e.g. ignition system) with the engine running is prohibited – can

be fatal.
• Before operations involving a risk of electrical short circuit, the ground cable must be disconnected from the

battery. This also applies if electrical welding is performed on the vehicle.
• Ensure correct seating of battery terminals.
• Wiring harnesses and wiring troughs which are released or removed during repair work must be refastened

in their original positions using genuine Aftersales parts (cable ties, clips, wiring trough brackets, etc.).
• The components of the engine are sensitive to shock and must not be installed if damaged. This applies in

particular to the throttle valve body as severe malfunctions may be result if damaged, e.g. by being dropped.

Diagnosis
Ignition System Diagnosis
For ignition system diagnosis, refer to each cylinder ignition coil test under “B–05, Complaint: Engine Start” in
Section 6-4.

On-Vehicle Service
Spark Plugs Removal and Installation
Removal

1) Remove ignition module referring to “Ignition Module Removal and Installation” in this section.
2) Remove spark plugs.

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 module referring to “Ignition Module Removal and Installation” in this section.
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Spark Plugs Inspection
• Inspect them for:
– Electrode wear
– Carbon deposits
– Insulator damage

• If any abnormality is found, replace them with new plugs.

Spark plug air gap
“a”: 0.85 – 0.95 mm (0.034 – 0.037 in.)

Spark plug type
BOSCH: FQR8LEV2

Ignition Module Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Remove ignition module cover as shown in the figure.
3) Disconnect connector from ignition module.

4) Remove 2 screws from ignition module and then pull off igni-
tion module from cylinder head cover by using special tool.

Special tool
(A): 09919-08320



6F4-4 IGNITION SYSTEM (Z10XEP AND Z12XEP ENGINES)
Installation

1) Install ignition module and tighten specified torque.

Tightening torque
Ignition module screw: 8 N·m (0.8 kg-m, 6.0 lb-ft)

2) Install ignition module cover.
3) Connect negative cable to battery.

Tightening Torque Specification

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Spark plug 25 2.5 18.0
Ignition module screw 8 0.8 6.0

09919-08320 (KM-6009)
Installer / Remover (igni-
tion module)
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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).



6G4-2 CRANKING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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 ignition and 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



CRANKING SYSTEM (Z10XEP AND Z12XEP ENGINES) 6G4-3
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 satisfactory, 
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.



6G4-4 CRANKING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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”

1
2

3



CRANKING SYSTEM (Z10XEP AND Z12XEP ENGINES) 6G4-5
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



6G4-6 CRANKING SYSTEM (Z10XEP AND Z12XEP ENGINES)
ON-Vehicle Service
Starting Motor Removal and Installation

Removal 

1) Disconnect negative cable at battery.

2) Disconnect coupler (1) for HO2S-2 circuit.
3) Remove starter bolts from cylinder block, and then remove

starter (2).

Installation 

Reverse removal procedure for installation noting the following.
• Tighten starter bolts to specified torque

Tightening torque
Starter bolt: 25 N·m (2.5 kg-m, 18.0 lb-ft)

Tightening Torque Specification

1. Starting motor 3. Starting motor mount bolt

2. Battery cable nut 25 N·m (2.5 kg-m, 18.0 lb-ft)

(a)3

(a)3

2

1

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).



6H4-2 CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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 sys-
tems 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 (Z10XEP AND Z12XEP ENGINES) 6H4-3
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 important
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.

4) The recommended battery acid temperature during charging is between 10°C / 50°F and 30°C / 86°F.
Reduce the charging current if the temperature exceeds 50°C / 122°F and terminate charging if it exceeds
55°C / 131°F. The battery cannot be charged at temperatures below 0°C / 32°F. The temperature of the bat-
tery acid can be estimated from the temperature of the battery casing.

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.



6H4-4 CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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 voltage

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

2. “B” terminal

3. “L” terminal

3

2

1



CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES) 6H4-5
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:

• Faulty indicator lamp operation.
• An undercharged battery as evidenced by slow cranking or

indicator dark.
• 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)

L: Lamp terminal

L

B

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 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.



6H4-6 CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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 (Z10XEP AND Z12XEP ENGINES) 6H4-7
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) 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).

3) 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.

4) Start engine of vehicle with booster battery and turn off electrical accessories. Then Start engine of the vehi-
cle with discharged battery.

5) 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.



6H4-8 CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES)
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 fol-
lowed:

• 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

Reverse dismounting procedure for remounting.

Accessory Drive Belt Removal and Installa-
tion
For removal and installation referring to “Accessory Drive Belt
Removal and Installation” in Section 6B4.

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.



CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES) 6H4-9
Generator Components

Generator Removal and Installation
Removal

1) Disconnect negative cable at battery.

2) Disconnect coupler (2) for HO2S-2 circuit.
3) Disconnect generator harnesses (1) from generator.
4) Remove accessory drive belt referring to “Accessory Drive

Belt Tensioner Removal and Installation” in Section 6B4.
5) Remove generator (3).

Installation

Reverse removal procedure for installation noting the following.
• Tighten generator bolts to specified torque.

Tightening torque
Generator bolt: 35 N·m (3.5 kg-m, 25.5 lb-ft) 

1. Generator cover 3. “B” terminal nut 5. Generator

2. Regulator 4. Generator bolt 35 N·m (3.5 kg-m, 25.5 lb-ft)

4

5

2

1

3

(a)



6H4-10 CHARGING SYSTEM (Z10XEP AND Z12XEP ENGINES)
Generator Disassembly and Reassembly 
Disassembly

1) Remove cover (1).
2) Remove regulator (2). 

Reassembly

Reverse disassembly procedure for reassembly.

Specification
Battery

Generator

Tightening Torque Specification

Battery type 210A (DIN)
Nominal output 12 V
Rated capacity 44 Ah

Generator Type 70 A type
Rated voltage 14 V
Nominal output 70 A
Polarity Negative ground
Rotation Clockwise viewed from pulley side

Fastening part
Tightening torque

N•m kg-m lb-ft
Generator bolt 35 3.5 25.5
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6K4-2 EXHAUST SYSTEM (Z10XEP AND Z12XEP ENGINES)
General Description
The exhaust system consists of an exhaust manifold, three-way catalytic converter (TWC) in catalyst case,
exhaust pipe, 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.



EXHAUST SYSTEM (Z10XEP AND Z12XEP ENGINES) 6K4-3
On-Vehicle Service
Exhaust System Components

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.

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. HO2S-2 4. Muffler mounting 20 N·m (2.0 kg-m, 14.5 lb-ft)

2. Exhaust pipe gasket 5. Exhaust pipe nut Do not reuse.

3. Exhaust pipe 40 N·m (4.0 kg-m, 29.5 lb-ft)



6K4-4 EXHAUST SYSTEM (Z10XEP AND Z12XEP ENGINES)
Tightening Torque Specification

Fastening part
Tightening torque

N•m kg-m lb-ft
Exhaust pipe nut 20 2.0 14.5
HO2S-2 40 4.0 29.5
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SECTION 7A4

MANUAL TRANSAXLE 
(Z10XEP ENGINE MODEL)

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:

The servicing is the same as G10 engine model. For all contents (item) of this section, refer to the
same section of the Service Manual mentioned in “FOREWORD” of this manual.
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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).



7A5-2 MANUAL TRANSAXLE (Z12XEP 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 reas-
sembling.

New synchronizer rings are prohibited from being lapped with respective gear cones by using lapping com-
pound before they are assembled.



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-3
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



7A5-4 MANUAL TRANSAXLE (Z12XEP 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 (Z12XEP ENGINE MODEL) 7A5-5
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 reverse lamp switch (3).
6) Pour new specified oil until oil level reaches bottom of oil

level plug hole (4) as shown in figure.

Transaxle oil specification: 
API GL-4 (For SAE classification, refer to viscosity chart 
[A] in figure.)
Transaxle oil capacity (Reference): 
2.2 liters (4.8/3.9 US/Imp. pt)

7) Tighten oil level plug (2) and reverse lamp switch as speci-
fied in the following.

Tightening torque
Transaxle oil level plug 
(b): 4 N·m (0.4 kg-m, 3.0 lb-ft), 45° and 135° by the speci-
fied procedure
Reverse lamp switch 
(c): 20 N·m (2.0 kg-m, 14.5 lb-ft)

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:

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

NOTE:

It is highly recommended to use API GL-4 75W-85 gear
oil.



7A5-6 MANUAL TRANSAXLE (Z12XEP 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 4A5.

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 99000-84E30

6) Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A5.

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 (Z12XEP ENGINE MODEL) 7A5-7
Gear Shift Control Lever and Cable Components

1. Gear shift control lever assembly 5. Cable bracket bolt 9 N·m (0.9 kg-m, 7.0 lb-ft)

2. Shift & select cable assembly 6. Cable grommet bolt 5 N·m (0.5 kg-m, 4.0 lb-ft)

3. Shift control cable seal 7. Gear shift control lever bolt

4. Cable bracket 12 N·m (1.2 kg-m, 9.0 lb-ft)

1

23

4

7

6

5

(c)

(b)

(a)



7A5-8 MANUAL TRANSAXLE (Z12XEP 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 
(a): 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 (Z12XEP ENGINE MODEL) 7A5-9
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

(B)
(A)



7A5-10 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
Transaxle Unit Dismounting and Remounting

5
6

5

10

7

2

1

[A]

8

9

3

4

(a)

(c)

(b)

(b)

(a)
(b)

[A]: Forward 5. Transaxle to engine bolt 10. Oil pan bolt for transaxle

1. Engine 6. Engine left mounting bolt 60 N·m (6.0 kg-m, 43.5 lb-ft)

2. Transaxle 7. Engine left mounting 55 N·m (5.5 kg-m, 40.0 lb-ft)

3. Engine rear mounting bracket 8. Engine rear mounting bolt 52 N·m (5.2 kg-m, 38.0 lb-ft)

4. Engine rear mounting 9. Engine rear mounting bracket bolt



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-11
Dismounting

1) Disconnect negative cable at battery.
2) Drain coolant referring to “Cooling System Flush and Refill”

in Section 6B4.
3) Remove battery tray with coolant reservoir.
4) Disconnect clutch cable from clutch release shaft and

bracket.
5) Disconnect shift and select cables from transaxle and then

remove its bracket on transaxle.
6) Undo reverse lamp connector.
7) Support engine using engine hanger.

8) Remove transaxle to engine bolts (1). (upper side)
9) Drain transaxle oil referring to “Manual Transaxle Oil

Change” in this section.
10) Remove front drive shafts referring to “Front Drive Shaft

Assembly Removal and Installation” in Section 4A5.
11) Remove exhaust pipe.

12) Remove lower coolant pipe (1) and hose (2).
13) Remove ground cable from transaxle.
14) Remove transaxle to engine bracket.
15) Support transaxle with transmission jack.

16) Remove engine left mounting with bracket (1).

1

1



7A5-12 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
17) Remove engine rear mounting with bracket (1).

18) Remove transaxle to engine bolts. (lower side)
19) Pull transaxle out so as to disconnect cluster gear from

clutch disc and then lower it.

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.

• Tighten lower coolant pipe to specified torque.

Tightening torque
Lower coolant pipe bolt: 
25 N·m (2.5 kg-m, 18.0 lb-ft)

• 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
7C5.

• Install front drive shafts referring to “Front Drive Shaft
Assembly Removal and Installation” in Section 4A5.

• 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.

• Refill coolant referring to “Cooling System Flush and Refill”
in Section 6B4.

1



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-13
Transaxle Unit Components

35

18

6

33

1

32

20

29
2

30

17

17
24

26

5

4

28

9
10

11

13

3

12

8

7

37

14

21

14

34

31

19

16 A

16 A

25

O
IL

O
IL

O
IL

O
IL

36

27

15 (a)

(a)

23

23-1

(c)

(b)

22

(b)

(c)

(h)

(f)

(d)

(g)

(e)



7A5-14 MANUAL TRANSAXLE (Z12XEP 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”: Locking compound 99000-85E00

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 17. Outer race 32. Main shaft roller bearing

2. Transmission end plate 18. Oil level plug 33. Cover gasket

3. Extension case cover 19. Reverse lamp switch seal 34. Differential cover gasket

4. Differential cover 20. Reverse lamp switch 35. Breather plug

5. Differential assembly 21. Transaxle case gasket 36. Cover gasket

6. Selector lever cover 22. Bearing plate case bolt 37. Trust washer

7. Wear plate 23. Extension case cover bolt (M7) 22 N·m (2.2 kg-m, 16.0 lb-ft)

8. 5th gear needle bearing 23-1. Extension case cover bolt (M8) 20 N·m (2.0 kg-m, 14.5 lb-ft)

9. 5th speed gear 24. Differential bearing retaining ring 15 N·m (1.5 kg-m, 11.0 lb-ft)

10. 5th gear synchronizer cone 25. Differential bearing retaining ring seal 9 N·m (0.9 kg-m, 7.0 lb-ft)

11. 5th gear hub assembly 26. Retaining ring lock plate 18 N·m (1.8 kg-m, 13.0 lb-ft)

12. 5th gear selector fork 27. Lock plate bolt Tighten 4 N·m (0.4 kg-m), 45° and 135° by 
the specified procedure.

13. 5th gear selector slider 28. Differential cover bolt Tighten 70 N·m (7.0 kg-m), 30° and 15° by 
the specified procedure.

14. Snap ring 29. Selector lever cover bolt Tighten 4 N·m (0.4 kg-m) and 180° by the 
specified procedure.

15. 5th gear selector fork bolt 30. Cluster 5th speed gear Do not reuse.

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

31. Pinion needle bearing Apply transaxle oil.

CAUTION:

Care should be taken not to distort extension case cover
when it is removed from left case.



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-15
2) Remove 5th gear selector fork bolts (1) and then 5th gear
selector fork (2).

3) Remove snap rings (3) using snap ring plier.

4) Remove 5th gear hub assembly (1) from main shaft using
gear puller.

5) Remove 5th gear and needle bearings from main shaft.

6) Remove cluster 5th gear (1) from cluster gear using gear
puller.

7) Remove wear plate and trust washers.

Installation

1) Install trust washers and wear plate.

2) 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

1

1

NOTE:

Coat all parts with transaxle oil before assembly.

(A)

1



7A5-16 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
3) Assemble 5th gear hub assembly (hub (3), sleeve (1), syn-
chronizer spring (7) and keys (4)) as shown in figure.

4) 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

5) Install snap rings (2) using snap ring plier and confirm that
snap ring is installed in groove securely.

6) 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)

7) Install extension case cover (1) with new gasket and then
tighten bolts to specified torque.

Tightening torque
Extension case cover bolt (M8)
(a): 20 N·m (2.0 kg-m, 14.5 lb-ft)
Extension case cover bolt (M7)
(b): 15 N·m (1.5 kg-m, 11.0 lb-ft)

2. chamfer

5. Synchronizer ring

6. 5th gear6

5

1

2
4

3

7

(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

1

(a)

(a)

(b)

(b)



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-17
Gear Selector, Cluster Gear and Main Shaft Removal and Installation

1. Extension bearing plate case 9. 5th gear pawl 17. Reverse gear shaft ball

2. Gear shift rod locking bush 10. 3rd & 4th gear selector fork 18. Reverse gear shaft

3. Gear shift rod connector screw 11. Selector fork pin 19. Reverse gear thrust washer

4. Gear shift rod connector 12. 3rd & 4th gear selector rod 20. Cluster gear

5. Gear shift rod detent pin No.1 13. 1st & 2nd gear selector fork 21. Main shaft assembly

6. Gear shift rod detent pin No.2 14. 1st & 2nd gear selector rod 22. Magnet

7. 5th gear pawl bolt 15. Reverse gear selector rod 7 N·m (0.7 kg-m, 5.0 lb-ft)

8. 5th gear shift rod fork 16. Reverse gear Do not reuse.

21

20

19

18

11

11

10

2

1

5

4

3

7

6

2

2

12

8

913

22

17

11
15

16

14

(a)

(a)



7A5-18 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
Removal

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 bolts (1).
5) Engage 2nd, 3rd and 5th gear and then remove gear shift

rod connector (2) as shown in figure.

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 (Z12XEP ENGINE MODEL) 7A5-19
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 selec-
tor 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) Remove main shaft (2) and drive shaft (5) from grooves of
extension bearing plate case (6) as follows.

a) Remove snap ring (3) using snap ring plier.
b) Reduce snap ring (1) using snap ring plier.
c) Remove main shaft (2), cluster gear (5) and reverse gear

(4) from extension bearing plate case (6).

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



7A5-20 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
12) Clamp reverse gear shaft with soft jawed vise and remove
reverse gear shaft and ball by tapping plate case with plastic
hammer.

Installation

1) Install reverse gear shaft (1) with inserted look ball (2) to
start in extension bearing plate case using hydraulic press.

2) Coat bearing and reverse bore hole with transmission fluid.

3) Reduce snap ring (3) using snap ring plier and then install
main shaft (1) and cluster gear (2) and reverse gear (4) using
plastic hammer.

4) 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).

NOTE:

Do not tap mating face of extension bearing plate case.

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



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-21
5) Install gear shift rod detent pin No.2 (4).
6) Install reverse gear selector rod (1) and selector fork (2) in

the same manner as step 4).
7) Install 5th gear shift rod fork (5).

8) Install 3rd & 4th gear selector rod (1) and selector fork (2) in
the same manner as step 4).

9) Install gear shift rod locking bushes using plastic hammer.

10) 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)

11) Install gear shift rod looking bushes (1) to extension bearing
plate case (2) using plastic hammer.

3. Selector fork pin

1

2

3

4

5

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



7A5-22 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
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 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)

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)

1, “a”

1, “a”

2



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-23
Cluster Gear & Main Shaft Components

1. Transaxle cluster gear 10. Drive gear 19. 1st gear synchronizer inner ring

2. Transaxle main shaft 11. 2nd gear 20. 1st gear

3. Needle bearing 12. 2nd gear synchronizer inner ring 21. Trust washer

4. 4th gear 13. 2nd gear synchronizer intermediate ring 22. Ball bearing

5. 4th synchronizer ring 14. 2nd gear synchronizer outer ring 23. Axial needle bearing

6. 3rd & 4th gear hub assembly 15. 1st & 2nd gear hub assembly Apply transaxle oil

7. Snap ring 16. Spacer washer Do not reuse.

8. 3rd gear 17. 1st gear synchronizer outer ring

9. 3rd synchronizer ring 18. 1st gear synchronizer intermediate ring



7A5-24 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
Main Shaft Disassembly and Assembly
Disassembly

1) Remove ball bearing (1) using hydraulic press.
2) Remove snap ring (2) from main shaft.
3) Remove trust washer (3), axial needle bearing (4) and 1st

speed gear (5) using hydraulic press.

4) Remove needle bearing (1).
5) Remove inner synchronizer ring (2), intermediate ring (3)

and outer synchronizer ring (4) from hub assembly (5).



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-25
6) Remove 2nd gear snap ring (1) using snap ring plier.
7) Remove shift sleeve (2), synchronizer spring (3) and keys (4)

from hub (5).

8) Remove hub (1), inner synchronizer ring (2), intermediate
ring (3) and outer synchronizer ring (4) for 2nd gear (5) from
main shaft using puller (6) and hydraulic press.

9) Remove snap ring (1) from main shaft using snap ring plier.
10) Remove drive gear (2) from main shaft using hydraulic press.

CAUTION:

Make sure to use flat side of puller to avoid causing dam-
age to 2nd gear tooth.

CAUTION:

Always replace drive gears (drive and driven) in pairs.



7A5-26 MANUAL TRANSAXLE (Z12XEP ENGINE MODEL)
11) Remove 4th gear (1) and spacer washer (2) from main shaft
using puller (3) and hydraulic press.

12) Remove needle bearing (1), synchronizer ring (2), shift
sleeve (3), synchronizer spring and keys from main shaft.

13) Remove hub (1) 3rd gear, synchronizer ring (2) and 3rd gear
(3) from main shaft using puller and hydraulic press.

Assembly

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

2) Lubricate all bearing bore holes and seating surfaces with
transmission fluid before installation.

CAUTION:

Make sure to use flat side of puller to avoid causing dam-
age to 4th gear tooth.

CAUTION:

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



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-27
3) Assemble 1st & 2nd and 3rd & 4th gear hub assembly as fol-
lows.

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

4) Install needle bearing (2) for 3rd gear to main shaft (1).

5) Install synchronizer ring (4) onto 3rd gear cone.

NOTE:

• If this is not the case, turn synchronizer spring 180°
and reinstall.

• Offset end of synchronizer engages in a key.

NOTE:

Slide 3rd gear (3) onto main shaft from drive gear side so
that cone (arrow) points towards the drive gear.
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6) Install 3rd & 4th gear hub assembly (1) onto main shaft using
special tool and hydraulic press.

Special tool
(A): 09924-08310

7) Install new snap ring to main shaft (1) using snap ring plier.

8) Install needle bearing for 4th gear to main shaft.

9) Install synchronizer ring (3) and 4th gear (2) to main shaft.
10) Install spacer washer (1) onto main shaft so that grooves

(arrows) point towards 4th gear.

1
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11) Install drive gear (1) onto main shaft using special tool and
hydraulic press.

Special tool
(A): 09925-18310

12) Install new snap ring (1) to main shaft using snap ring plier.

13) Install 2nd gear (4) onto main shaft.
14) Install inner synchronizer ring (3) onto cone of the gear so

that lugs are seated in grooves of gear.
15) Install intermediate ring (2) on outer synchronizer ring.
16) Install outer synchronizer ring (1) onto intermediate ring so

that grooves are seated on lugs of inner synchronizer ring.

NOTE:

Always replace drive gears in pairs.
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17) Install hub assembly (1) on main shaft using special tool and
hydraulic press so that lugs of outer synchronizer ring align
with grooves in hub. Shift fork groove (arrow) points to ball
bearing seat.

Special tool
(A): 09924-08310

18) Install new snap ring to main shaft using snap ring plier.

19) Install outer synchronizer ring (3) with lugs in grooves of hub
assembly (4).

20) Install intermediate ring (2) on outer synchronizer ring.
21) Install inner synchronizer ring (1) onto intermediate ring so

that lugs engage in grooves of outer synchronizer ring.
22) Install needle bearing (5) on main shaft. Slide 1st gear onto

needle bearing so that grooves are seated on the lugs of the
intermediate ring.

23) Install 1st gear (5), axial needle bearing (3), new snap ring
(4) and spacer washer (2) onto main shaft.

24) Install ball bearing (1) onto main shaft using special tool and
hydraulic press.

Special tool
(A): 09925-18320
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Cluster Gear Disassembly and Assembly
Disassembly

1) Remove ball bearing (1) from cluster gear (2) using hydraulic
press.

2) Remove snap ring.

Assembly

1) Install new snap ring (1).
2) Install ball bearing (2) onto cluster gear (3) using special tool

and hydraulic press.

Special tool
(A): 09925-18310

Main Shaft & Cluster Gear Inspection
• Inspect main shaft & cluster gear assembly removed parts

for wear or damage, replace if necessary.

CAUTION:

If gear cluster teeth are damaged, always cheek the cor-
responding gear on the main shaft and replace if neces-
sary.
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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
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9) Remove differential side bearing outer race from differential
bearing retaining ring (1) using special tools.

Special tool
(A): 09925-68630
(B): 09925-68610
(C): 09919-08610

10) Remove right side outer race (1) from transaxle case (2)
using special tool.

Special tool
(A): 09925-68610
(B): 09925-68630

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)
(B)

1

2

NOTE:

Before installation, wash each part and apply specified
transaxle oil to sliding faces of bearing.

(A)

1

(A)

(B)

1
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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)



MANUAL TRANSAXLE (Z12XEP ENGINE MODEL) 7A5-35
Differential Components

1. Side gear washer 8. Differential pinion shaft

2. Differential side pinion gear 9. Differential pinion shaft washer

3. Differential side gear 10. Differential pinion washer

4. Differential side bearing Tighten to 40 N·m (4.0 kg-m, 29.0 lb-ft), 30° and 15° by the 
specified procedure.

5. Differential case Do not reuse.

6. Final gear Apply transaxle oil.

7. Final gear bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.
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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
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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): 40 N·m (4.0 kg-m, 29.0 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): 09925-18330

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.
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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
Reuse all removed 
parts.

(Set bearing ring to mark)

Reusing bearing, 
replacement of differ-
ential retaining ring, 
differential assembly or 
transaxle case.

60 – 100 N·cm 
(6 – 10 kg-cm, 5.25 – 8.65 lb-in)

Bearing as new part. 150 – 210 N·cm 
(15 – 21 kg-cm, 13.05 – 18.25 lb-in)
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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), 45° and 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 (M8) 20 2.0 14.5
Extension case cover bolt (M7) 15 1.5 11.0
Engine rear mounting bolt 55 5.5 40.0
Engine rear mounting bracket bolt 55 5.5 40.0
Lower coolant pipe bolt 25 2.5 18.0
Transaxle to engine 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
Final gear bolt 40 N·m (4.0 kg-m, 29.0 lb-ft), 30° and 15° by 

the specified procedure.
Cable grommet bolt 9 0.9 6.5
Cable bracket bolt 12 1.2 8.5
Oil pan bolt for transaxle 52 5.2 38.0

Material
Recommended SUZUKI product or 

specification
Use

Lithium grease Grease
(99000-84E30)

• Oil seal lips

Thread lock cement Locking compound
(99000-85E00)

• Select lever cover bolts
• Final gear bolts
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Special Tool

09913-58610 
(KM-557-B)

09913-65135 09913-70123 09913-84510

Oil seal puller set
(See NOTE “C”)

Bearing puller Bearing installer Bearing installer

09913-85210-000 09919-08610 
(KM-303)

09922-48610 
(KM-727)

09922-48620 
(KM-328-B)

Bearing pulling holder Support base Locking bush remover Locking bush remover

09922-78610 
(MKM-536-A)

09922-78620 
(KM-6037)

09922-89810 09924-08310 
(KM-277)

Friction coefficient meter Adapter Spring pin remover Installer (hub assembly)

1

2
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09925-08610 
(KM-556-A)

09925-18310 
(KM-311)

09925-18320 
(KM-334)

09925-18330 
(KM-453)

Bearing puller set
(See NOTE “B”)

Installer sleeves (bearing, 
drive gear)

Installer sleeves (bearing) Bearing installer (differen-
tial bearing)

09925-18610 
(KM-447)

09925-18620 
(KM-454-B)

09925-68610 
(KM-451)

09925-68620 
(KM-305)

Differential bearing retain-
ing ring remover / installer

Oil seal remover / installer
(See NOTE “A”)

Outer race remover / 
installer

Bearing remover / installer

09925-68630 
(KM-304)

09925-88210 09926-28610 
(KM-446)

09926-58610 
(MKM-599)

Bearing remover / installer Bearing puller attachment Oil seal installer Bearing remover

1

2

2
3

1

NOTE:

• “A”: Oil seal remover / installer 09925-18620 (KM-454-B) 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 (KM-557-B) includes 1. KM-557-1 and 2. KM-557-2A.
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SECTION 7C4

CLUTCH 
(Z10XEP ENGINE MODEL)

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:

The servicing is the same as G10 engine model. For all contents (item) of this section, refer to the
same section of the Service Manual mentioned in “FOREWORD” of this manual.
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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.



CLUTCH (Z12XEP ENGINE MODEL) 7C5-3
On-Vehicle Service
Clutch Cable Components

1. Clutch cable 4. Clutch cable nut
: Apply grease 99000-84E30 to clutch cable nut.

7. Clutch cable outer bolt

2. Joint washer 5. Clutch cable hook
: Apply grease 99000-84E30 to cable hook.

8. Clutch pedal stop bolt
: Never loosen clutch pedal stop bolt.

3. Clutch release shaft 6. Clutch pedal 10 N·m (1.0 kg-m, 7.5 lb-ft)
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Clutch Cable Removal and Installation
Removal

1) Detach clutch cable (2) from release lever (1).

2) Detach clutch cable hook (1) from clutch pedal (2).

3) Remove clutch cable outer bolt (1) from dash panel (2) in
engine room and then remove crutch cable.
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Installation

1) Apply grease to contact surfaces of clutch cable nut and
cable hook before installing cable.

“A”: Grease 99000-84E30

2) Install clutch cable as follows.
a) Attach clutch cable hook to clutch pedal.
b) Install cable with bolts (1) to dash panel (2).

Tightening torque
Clutch cable outer bolt 
(a): 10 N·m (1.0 kg-m, 7.5 lb-ft)

c) Install clutch cable into release lever, ensure correct seating
in bracket.

3) Adjust free travel referring to “Clutch Pedal Inspection” in this
section.

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 Inspection
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.

Clutch Pedal with Bracket Removal and 
Installation
Removal

1) Remove clutch cable referring to “Clutch Cable Removal and
Installation” in this section.

2) Remove clutch pedal bracket nuts (1).
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3) Unclip wiring harness bracket (1) at steering crossmember.
4) Remove fastening bolts (2) from clutch pedal bracket at

steering crossmember.
5) Remove clutch pedal with bracket.

Installation

1) Install clutch pedal with bracket.

Tightening torque
Clutch pedal bracket bolt 
(a): 13 N·m (1.3 kg-m, 9.5 lb-ft) 
Clutch pedal bracket nut 
(b): 13 N·m (1.3 kg-m, 9.5 lb-ft)

2) Clip wiring harness bracket (1) at steering crossmember.
3) Install clutch cable referring to “Clutch Cable Removal and

Installation” in this section.
4) Adjust clutch pedal free travel referring to “Clutch Pedal

Inspection” in this section.
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Unit Repair Overhaul
Clutch Cover and Clutch Disc and Flywheel Components

1. Clutch release shaft No.1 bush 11. Clutch disc

2. Clutch release fork
: Apply grease 99000-25010 to release fork end. (3 g (0.1 oz))

12. Clutch release shaft collar

3. Clutch release shaft
: Apply grease 99000-25010 to the end of release shaft. (0.12 – 
0.36 g (0.004 – 0.010 oz))

13. Flywheel

4. Clutch release shaft No.2 bush 14. Flywheel bolt 

5. Clutch release fork bolt 5 N·m (0.5 kg-m, 4.0 lb-ft)

6. Cluster gear cover 23 N·m (2.3 kg-m, 17.0 lb-ft)

7. Cluster gear cover bolt Tighten 25 N·m (2.5 kg-m, 18.0 lb-ft), 90° and 15° by the speci-
fied procedure.

8. Release shaft bearing
: Apply grease 99000-25010 to joint of bearing and release shaft 
and also bearing inside.

Tighten 35 N·m (3.5 kg-m, 25.5 lb-ft) and 60° by the specified 
procedure.

9. Clutch cover Do not reuse.

10. Clutch cover bolt
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Clutch Cover and Clutch Disc and Flywheel 
Removal and Installation
Removal

1) Dismount transaxle assembly referring to “Transaxle unit
Dismounting and Remounting” in Section 7A5.

2) Hold flywheel with special tool and remove clutch cover bolts
(1), clutch cover (2) and clutch disc.

Special tool
(A): 09924-17811

3) Remove flywheel (3) from crankshaft.

Installation

1) Install flywheel (1) to crankshaft and tighten new bolts (2) to
specified torque.

Special tool
(A): 09924-17811

Tightening torque
Flywheel bolts 
(a): 35 N·m (3.5 kg-m, 25.5 lb-ft) 
and 60° by the specified procedure

NOTE:

Before assembling, make sure that flywheel surface and
pressure plate surface have been cleaned and dried thor-
oughly.
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2) Aligning clutch disc to flywheel center using special tool,
install clutch cover (1) and bolts. Then tighten bolts to speci-
fication.

Special tool
(A): 09924-17811
(B): 09923-36320

Tightening torque
Clutch cover bolt (a): 23 N·m (2.3 kg-m, 17.0 lb-ft)

3) Slightly apply grease to cluster gear (1), then join transaxle
assembly with engine referring to “Transaxle unit Dismount-
ing and Remounting” in Section 7A5.

“A”: Lubricating compound 99000-84E40

Clutch Cover and Clutch Disc and Flywheel 
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).

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”
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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 (0.0650 – 0.0885 in.)
Service limit: 0.5 mm (0.020 in.)

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 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”



CLUTCH (Z12XEP ENGINE MODEL) 7C5-13
Tightening Torque Specification

Required Service Material

Special Tool

Fastening part
Tightening torque

N•m kg-m lb-ft
Clutch cable outer bolt 10 1.0 7.0
Clutch pedal bracket bolt 13 1.3 9.5
Clutch pedal bracket nut 13 1.3 9.5
Clutch cover bolt 23 2.3 17.0
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
Flywheel bolt Tighten 35 N·m (3.5 kg-m, 25.5 lb-ft) and 60° 

by the specified procedure

Material
Recommended SUZUKI product

(Part Number)
Use

Lithium grease Grease
(99000-84E30)

• Cable hook and cable nut.
• Release fork.
• Release shaft.
• Release bearing inside.
• Pedal spring.
• Pedal bush.

Lubricating grease
(99000-84E40)

Cluster gear spline.

09923-36320 09924-17811
Clutch center guide Flywheel holder
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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.



8C-2 INSTRUMENTATION / DRIVER INFORMATION
General Description
Combination Meter

[A]: Terminal arrangement of coupler viewed from harness side 3. Tachometer (if equipped) 7. Buzzer

[B]: The upper side of combination meter 4. Fuel meter 8. Connector A

1. Voltage regulator 5. Temp. meter

2. Speedometer 6. Interface circuit

A29

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10

A17 A2

A13 A1 A19 A15 A31 A20 A21 A26 A23 A10 A7 A24 A3 A14 A30A6 A4 A9 A8

A11 A12 A13 A14 A15 A16

A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30 A31 A32

[A]

[B]

1 2

6

3 4 5 7

A27 A11 A18 A28

8

Terminal A
A1 To ground BLK A17 To positive terminal at battery WHT/BLU
A2 To ignition switch BLK/RED A18 To tail light relay RED/YEL
A3 To ground BLK A19 To ground BRN
A4 To SDM BLU A20 To fuel level gauge YEL/RED
A5 – – A21 To ECM WHT/GRN
A6 To oil pressure switch YEL/BLK A22 – –
A7 To ABS control module ORN A23 To generator WHT/RED
A8 To EPS control module GRY A24 To brake fluid level switch and 

parking brake switch
YEL/GRN

A9 To ECM GRY/RED A25 – –
A10 To ABS control module BLU/BLK A26 To ECM PPL/WHT
A11 To turn and hazard switch GRN/YEL A27 To turn and hazard switch GRN/RED
A12 – – A28 To ignition switch YEL/BLK
A13 To dimmer switch RED A29 To positive terminal battery WHT/BLU
A14 – – A30 To door switch BLK/ORN
A15 To ABS control module PPL A31 To ECM BRN/YEL
A16 – – A32 – –
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Diagnosis
Speedometer

Low Fuel Warning Lamp

Condition Possible Cause Correction
Speedometer shows 
no operation or incor-
rect operation

Fuse blown Replace fuse to circuit for short.
Speedometer faulty Check speed signal circuit referring 

to “Vehicle Speed Signal Circuit 
(Speedometer no Indication)”.

ABS hydraulic unit/control module assembly 
faulty

Check ABS hydraulic unit/control 
module assembly referring to “ABS 
Diagnostic Flow Table” in Section 
3B1.

P/S control module faulty Check P/S control module referring 
to “System Check Flow Table” in 
Section 3B1.

Wheel speed sensor faulty Check front right side wheel speed 
sensor referring to “Front Wheel 
Speed Sensor” in Section 3B1.

Wheel speed sensor ring faulty Check front right side wheel speed 
sensor ring referring to “Front 
Wheel Speed Sensor Ring” in Sec-
tion 3B1.

Multi information display Replace multi information display
Wiring or grounding faulty Repair circuit

Condition Possible Cause Correction
Low fuel warning light 
does not come ON 
after ignition switch 
turns to ON position

Bulb blown Replace bulb.
Fuse blown Check circuit, and replace fuse.
Combination meter internal circuit faulty Check combination meter.
Wiring or grounding faulty Repair.

Low fuel warning light 
comes ON steady or 
flashing

Low fuel Refill fuel.
Combination meter internal circuit faulty Check combination meter.
Fuel gauge unit faulty Check fuel gauge unit.
Wiring or grounding faulty Repair.



8C-4 INSTRUMENTATION / DRIVER INFORMATION
Vehicle Speed Signal Circuit (Speedometer no Indication)

1. P/S control module (if equipped) 4. ABS hydraulic unit control module 7. Wheel speed sensor ring

2. Combination meter 5. Multi information display

3. ECM 6. Front right wheel speed sensor

V

ORN/BLU

WHT/BLU

65 7

G25-2 PPL

1

2

G97-12
3

4

G14-7

G88-89

E20-19
E20-12

E20-18

Step Action Yes No
1 Is vehicle equipped with EPS? Go to step 2 Go to step 3.
2 Check for wheel speed signal circuit.

1) Check DTC in EPS referring to “DTC 
CHECK” in section 3B1.

Does exist DTC C1121 (DTC 21), C1123 (DTC 
23) or DTC C1124 (DTC 24) in EPS?

Go to “DTC C1121/
C1123/C1124 VEHICLE 
SPEED SIGNAL CIR-
CUIT FAIL” in Section 
3B1.

Go to step 3.

3 Check for wheel speed signal circuit.
1) Check DTC in ABS referring to “DIAGNOS-

TIC TROUBLE CODE (DTC) CHECK” in 
section 5E1.

Does exist DTC C1021 (DTC 21) or C1022 
(DTC 22) in ABS?

Go to “DTC 21, 22-
RIGHT-FRONT WHEEL 
SPEED SENSOR CIR-
CUIT OR SENSOR 
RING” in Section 5E1.

Go to step 4.

4 Check for vehicle speed signal circuit.
1) Turn ignition switch to OFF position.
2) Disconnect the following connectors.
• ABS hydraulic unit/control module connec-

tor “E20”
• P/S control module connector “G14”
• ECM connector “G88”
• Multi information display connector “G97”

3) Turn ignition switch to ON position, and 
measure voltage between “E20-12” and 
vehicle body ground.

Is it voltage 10 – 14 V?

Go to step 5. Check open or shorted to 
ground in “PPL” wire.
If circuit is OK, substitute 
a known-good Combina-
tion meter and recheck.

5 Check for vehicle speed signal circuit.
1) Turn ignition switch to OFF position.
2) Connect multi information display connector 

“G97”.
3) Disconnect combination meter connector 

“G25”.
4) Turn ignition switch to ON position and mea-

sure voltage between “G97-12” and vehicle 
body ground.

Is it voltage 10 – 14 V?

Go to step 6. Check open or shorted to 
ground in “PPL” wire. If 
circuit is OK, substitute a 
known-good multi infor-
mation display and 
recheck.
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6 Check for vehicle speed signal circuit.
1) Turn ignition switch to OFF position.
2) Connect ECM connector “G88”.
3) Disconnect multi information display con-

nector “G97”.
4) Turn ignition switch to ON position and mea-

sure voltage between “G88-89” and vehicle 
body ground.

Is it voltage 10 – 14 V?

Go to step 7. Check open or shorted to 
ground in “PPL” wire. If 
circuit is OK, substitute a 
known-good ECM and 
recheck.

7 Is vehicle equipped with EPS? Go to step 7. Substitute a known-good 
ABS hydraulic unit/con-
trol module and recheck.

8 Check for vehicle speed signal circuit.
1) Turn ignition switch to OFF position.
2) Disconnect ECM connector “G88”.
3) Connect P/S control module connector 

“G14”.
4) Turn ignition switch to ON position, and 

measure voltage between “E20-12” and 
vehicle body ground.

Is it voltage 4 – 6 V?

Substitute a known-good 
ABS hydraulic unit/con-
trol module.

Check open or shorted to 
ground in “PPL” wire.
If circuit is OK, substitute 
a known-good P/S con-
trol module and recheck.

Step Action Yes No

1. ABS hydraulic unit/control module connector “E20”

V
+-

V
+-

1 "E20-12"
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On-Vehicle Service
Low Fuel Warning System
Operation

This light comes ON for 4 seconds after ignition switch is turned
to ON position, and goes out.
However, in insufficient fuel level, this light indicates low fuel level
by the following operation.

Low fuel warning light operation:

System Inspection

1) Confirm that low fuel warning light comes ON for 4 seconds
after ignition switch turned to ON position, and goes out.

2) Remove fuel pump assembly.
3) Check fuel sender gauge referring to “FUEL SENDER

GAUGE” under “ON-VEHICLE SERVICE” in this Section.

4) Connect fuel pump connector (1) to fuel pump (2).
5) Connect negative (–) cable to battery.
6) Turn ignition switch to ON position.

7) After 4 seconds, check for low fuel warning lamp operation
under the following each float position (1) of fuel pump (2).
If faulty condition is found, replace combination meter.

Low fuel warning light operation:

Low fuel warning 
light operation

Fuel level in fuel tank

OFF 4.3 liters (0.95 gal/Imp) or more
ON 2.9 – 4.3 liters (0.64 – 0.95 gal/Imp)
Flashing 0 – 2.9 liters (0 – 0.64 gal/Imp)

NOTE:

Low fuel warning light turns off until fuel level in fuel tank
is more than 7.0 liters (1.54 gal/Imp) if it is turned ON or
flashing once.

Reference position Low fuel warning 
light operation

“a” 145 mm (5.70 in.) OFF
“b” 136 mm (5.35 in.) OFF if low fuel warning light 

ON or flashing once
“c” 150 mm (5.90 in.) ON
“d” 200 mm (7.90 in.) Flashing

2

1

“b”

“a”

“c”

“d”
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Multi Information Display

Removal

1) Disconnect negative (–) cable at battery.
2) Remove instrument panel center upper garnish.
3) Remove 2 mounting screws (1) of multi information display.
4) Remove multi information display (2) from instrument panel.
5) Disconnect multi information display coupler.

Installation

Reverse removal procedure.

Outside Air Temperature Sensor

Removal

1) Remove front bumper referring to “Front Bumper and Rear
Bumper” in Section 9.

2) Disconnect outside air temperature sensor connector.
3) Remove outside air temperature sensor (1).

Installation

Reverse removal procedure.
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Inspection

Measure resistance of outside air temperature sensor using an
ohmmeter. If resistance is out of specification, replace outside air
temperature sensor.

Outside air temperature sensor resistance
4.0 kΩ – 4.1 kΩ at 30°C (86°F)

[B]

[A]

16.3

4.0

0
32

30
86 F
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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).

NOTE:

• For the items with asterisk (*) the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

• For the descriptions (items) not found in this section, refer to section 8G4 of the Service Manual
mentioned in “FOREWORD” of this manual.



8G3-2 IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL)
General Description
Wiring Circuit

1. Battery 4. Junction box 7. ECM

2. Fuse 5. Main relay 8. Immobilizer Control Module

3. Ignition switch 6. SVS lamp 9. Data Link Connector (DLC)

6

G88-78

G88-23

G88-88

BRN

7

G17-7

G17-5

G17-2

G17-9

G17-4

G17-6

G09-7

8

G09-16

G09-4G09-5

1

BLK/RED

WHT

BLK/WHT

5

PPL/WHT

PPL/WHT

WHT/BLU

WHT/BLU

BLK
WHT/RED

BRN

G88-6

G88-4

G88-80

BLK/RED

BLU/BLK

BLK/YEL

4

2

3

9

G88-1
G88-2
G88-3

BRN
BRN



IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL) 8G3-3
ON-Board Diagnostic System
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)
• SVS lamp 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.

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.



8G3-4 IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL)
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.

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 G17-7.
Is it 10 – 14 V with ignition switch at ON posi-
tion, 0 – 1 V with ignition switch at OFF posi-
tion?

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.



IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL) 8G3-5
Inspection of Immobilizer Control Module and Its Circuits
Voltage Inspection

Immobilizer Control Module (1) can be checked at wiring connectors by measuring voltage.

[A]: Immobilizer Control Module connector “G17” (harness side view)

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.



8G3-6 IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL)
Connec-
tor

Terminal Circuit
Normal 
Voltage

Condition

 G17

1 – Not used – –
2 PPL/WHT 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 WHT/RED
Data link connector

(Serial data line)
10 – 14 V SUZUKI scan tool connected
0 – 1 V SUZUKI scan tool disconnected

7 WHT 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 WHT/BLU Power supply 10 – 14 V Anytime



IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL) 8G3-7
DTC B3040 W-Line Communication Failure
Wiring Circuit

Refer to “Wiring Circuit” 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 

G88-88 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 G17-7 terminal.
Is it in good condition?

Go to Step 3. Repair or replace.

3 With connectors connected, measure voltage 
between terminal G17-7 and ground with igni-
tion switch at ON position.
Is it 10 – 14 V?

Go to Step 4. W-line (WHT) circuit 
open.

4 With ignition switch at ON position, measure 
voltage between G88-4, or G88-6 and ground.
Are they 10 – 14 V?

Substitute a known-good 
ECM according to “Proce-
dure for ECM Replace-
ment” in this section and 
recheck.

ECM power supply (BLK/
RED) circuit open.



8G3-8 IMMOBILIZER CONTROL SYSTEM (Z13DT ENGINE MODEL)
DTC B3042 W-Line Circuit Shorted to Ground
Wiring Circuit

Refer to “Wiring Circuit” 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 

G88-88 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G17-7 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) is shorted 
to ground.
Repair and recheck.

[A]: Fig. for Step 2

1. Immobilizer control module connector “G17” (harness side view)
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DTC B3043 W-Line Circuit Shorted to Battery
Wiring Circuit

Refer to “Wiring Circuit” 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 

G88-88 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G17-7 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) is shorted 
to power supply circuit.
Repair and recheck.

[A]: Fig. for Step 2

1. Immobilizer control module connector “G17” (harness side view)
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DTC B3059 No Request from ECM
Wiring Circuit

Refer to “Wiring Circuit” 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 
G88-78 terminal.

Is it in good condition?

Go to Step 3. Repair or replace.

3 1) Check for proper connection to immobilizer 
control module at G17-2 terminal.

Is it in good condition?

Go to Step 4. Repair or replace.

4 1) Check PPL/WHT 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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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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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).
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General Description
Components
The immobilizer control system designed to prevent vehicle burglar and it consists of following components.

• Engine control module (ECM)
• Immobilizer control module (including coil antenna)
• Ignition key with built-in transponder

Operations
1) Each ignition key has its FIX CODE (FC) stored in memory. When the ignition switch is turned to ON (II)

position, immobilizer control module tries to read the FC through the coil antenna built in immobilizer control
module at ignition key switch.

2) Immobilizer control module compares FC read in Step 1 and that registered in immobilizer control module
and checks if they match.

3) ECM sends variable (generated randomly) to transponder via immobilizer control module and calculates it
with SECRET KEY (SKC) stored in memory according to specified algorithm.
On the other hand, transponder also calculates received variable with SKC stored in memory by means of
same algorithm and sends back to ECM.

4) Only when it is confirmed that ECM / transponder calculated values match, ECM keeps running engine.
If 2 calculated values did not match, ECM stops operation of injectors and ignitor to stop engine in about 1.8
seconds at the first time, after the second time ECM do not let engine start. And so it does when FIX CODEs
in Step 2 do not match.

Wiring Circuit

1. Battery 4. Junction box 7. ECM

2. Fuse 5. Main relay 8. Immobilizer Control Module

3. Ignition switch 6. SVS lamp 9. Data Link Connector (DLC)

6

G21-29

G21-51

G21-2

BLK

7

G17-7

G17-5

G17-2

G17-9

G17-4

G17-6
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G09-4G09-5

1
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5
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WHT/BLU

WHT/BLU

BLK
WHT/RED
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BLK/YEL

4

2
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Ignition Key (With Built-in Transponder)

Transponder is built in an ignition key housing. Each transponder
in the key has a FIX CODE (FC) for transmission and SECRET
KEY (SKC) for calculation. The FC will transmitted from the tran-
sponder 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 send from ECM.
SKC is preset (programmed) at factory shipment.

Immobilizer Control Module

Immobilizer control module is installed to steering column beside
ignition key switch. The coil antenna is installed to immobilizer
control module. It energizes transponder and transmits the FIX
CODE and data between transponder and immobilizer control
module.
As main functions, immobilizer control module checks matching
between FIX CODE transmitted from transponder and that regis-
tered in immobilizer control module (up to 5 different FIX CODE
can be registered).
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.

• SECRET KEY (SKC); for ECM and transponder to calculate
with.

• FIX CODE (FC); for checking if transponder is the registered
one.

ECM

As main functions other than engine control, ECM (1) sends ran-
domized data to transponder and checks matching between a
response from transponder and the value calculated in ECM.
According to matching result of the FIX CODE and calculated
value, ECM decides to keep engine running or not.
ECM has 2 different values as follows.

• Password (PWD); for accessing to program immobilizer sys-
tem.

• SECRET KEY (SKC); Calculate with this value for permis-
sion of engine start.

1
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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 ISO9141) is used for SUZUKI
scan tool to communicate with immobilizer control module, Air
bag SDM, ABS control module, etc.

On-board Diagnostic System
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
• Immobilizer control module
• W-line (communication line between ECM and immobilizer

control module)
• Password
• SVS lamp circuit
• Transponder (ignition key)
• Fix code

ECM
• ECM
• Secret key (SK)
• Password (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.
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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 flashing or turning ON the SVS lamp (1).

SVS lamp ON:
No trouble exists in the immobilizer control system.

SVS lamp flashing ON and OFF:
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 5 seconds at maximum.
While the diagnosis is being made, the MIL (malfunction
indicator lamp) stays on and diagnosis result is abnor-
mal, it immediately changes to flashing but if the result is
normal, it remains on.
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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.
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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 G17-7.
Is it 10 – 14 V with ignition switch at ON posi-
tion, 0 – 1 V with ignition switch at OFF posi-
tion?

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 6-4.
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 6-4.

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 6-4.
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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), and then read DTC
according to instructions displayed on SUZUKI scan tool. 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
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 6-4.

Diagnostic Trouble Code (DTC) Clearance
Immobilizer Control Module

1) Connect SUZUKI scan tool to data link connector 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. Refer 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) Check” in Section 6-4.

NOTE:

DTC No. B3040, B3042 and B3043 can not be confirmed
by SUZUKI scan tool unless W-line circuit is repaired.
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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 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 immobilizer con-
trol 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

PASSWORD
REGISTERED: Password is registered in immobilizer control module.
NOT REGISTERED: Password is not registered. It is necessary to register password to set immobilizer control
module in normal operation status.

TRANSPONDER
DETECTED: Transponder in ignition key is detected by immobilizer control module.
NOT REGISTERED: Transponder in ignition key is not detected.

FIX CODE
REGISTERED: The FIX CODE of ignition key which is inserted in key cylinder is registered in immobilizer con-
trol module.
NOT REGISTERED: The FIX CODE of ignition key which is inserted in key cylinder is not registered in immobi-
lizer control module.

NUMBER OF FIX CODE (PCS)
The number of registered ignition key (FIX CODE).

TRANS SECRET KEY
REGISTERED: Secret key is registered in ignition key with built-in transponder.
NOT REGISTERED: Secret key is not registered in ignition key with built-in transponder yet.

WAIT-LOOP
INACTIVE: Security system is inactive. It is ready for password input on scan tool.
ACTIVE: Incorrect password was inputted and system is in wait-loop status. Inputting password is inhibited for
the waiting time described below.

Scan Tool Data Vehicle Condition
Normal Condition / 
Reference Values

IGNITION SWITCH Ignition switch turned to ON position ON
PASSWORD (Vehicle is in normal condition) PROGRAMMED
TRANSPONDER Ignition switch turned to ON position DETECTED
FIX CODE (IGN KEY) Ignition switch turned to ON position REGISTERED
NUMBER OF FIX CODE (Vehicle is in normal condition) 1 – 5 pcs
TRANS SECRET KEY Ignition switch turned to ON position REGISTERED
WAIT LOOP (Vehicle is in normal condition) INACTIVE
WAIT TIME (Vehicle is in normal condition) 0 SEC
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WAIT TIME (SEC, MIN)
The time it must be waited for reinput password for programming SUZUKI scan tool indicates “0 SEC.” when a
correct password is input after wait time.
If failed to input correct password, it increase according to the times of misinput.

Inspection of Immobilizer Control Module and Its Circuits
Voltage Inspection

Immobilizer control module (1) can be checked at wiring connectors by measuring voltage.

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 Immobilizer Control Module Internal Failure
DTC Detecting Condition and Trouble Area

Troubleshooting

Connec-
tor

Terminal Circuit
Normal 
Voltage

Condition

G17

1 – Not used – –
2 PPL/WHT SVS lamp 0 – 1 V SVS lamp lights on
3 – Not used – –
4 BLK Ground 0 – 1 V Anytime

5 BLK/RED Ignition switch signal
10 – 14 V Ignition switch at ON position
0 – 1 V Ignition switch at OFF position

6 WHT/RED
Data link connector

(Serial data line)
10 – 14 V Scan tool connected
0 – 1 V Scan tool disconnected

7 WHT W-line
10 – 14 V

Scan tool connected or ignition switch 
at ON position

0 – 1 V
Scan tool disconnected and ignition 
switch at OFF position

8 – Not used – –
9 WHT/BLU Power supply 10 – 14 V Anytime

DTC Detecting Condition Trouble Area
Immobilizer control module internal fail. Immobilizer control module

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from immobilizer con-
trol 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 referring to “Procedure 
after Immobilizer Control 
Module Replacement” in 
this section and recheck.

Repair or replace.
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DTC B3040 W-Line Communication Failure
Wiring Circuit

Refer to “Wiring Circuit” 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 

G21-2 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 con-

trol module.
3) Check for proper connection to immobilizer 

control module at G17-7 terminal.
Is it in good condition?

Go to Step 3. Repair or replace.

3 With connectors connected, measure voltage 
between terminal G17-7 and ground with igni-
tion switch at ON position.
Is it 10 – 14 V?

Go to Step 4. W-line (WHT) circuit 
open.

4 With ignition switch at ON position, measure 
voltage between G21-33 or G21-49 and 
ground.
Are they 10 – 14 V?

Substitute a known-good 
ECM referring to “Proce-
dure after ECM Replace-
ment” in this section and 
recheck.

ECM power supply (BLK/
RED) circuit open.
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DTC B3042 W-Line Circuit Shorted to Ground
Wiring Circuit

Refer to “Wiring Circuit” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
W-line circuit voltage is low. W-line circuit is shorted to ground

Step Action Yes No
1 1) Ignition switch at OFF position.

2) Disconnect connector from ECM.
3) Check for proper connection to ECM at 

G21-2 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G17-7 terminal of 

immobilizer control module and body 
ground with ignition switch at ON position.

Is it 10 – 14 V?

Substitute a known-good 
ECM referring to “Proce-
dure after ECM Replace-
ment” in this section and 
recheck.

W-line is shorted to 
ground.
Repair and recheck.

[A]: Fig. for Step 2

1. Immobilizer control module connector “G17” (harness side view)
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DTC B3043 W-Line Circuit Shorted to Battery
Wiring Circuit

Refer to “Wiring Circuit” in this section.

DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
W-line circuit voltage is high. W-line circuit is shorted to power supply 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 

G21-2 terminal.
Is it in good condition?

Go to Step 2. Repair or replace.

2 1) Connect connector to ECM.
2) Measure voltage between G17-7 terminal of 

immobilizer control module and body 
ground with ignition switch at OFF position 
and scan tool disconnected.

Is it 0 – 1 V?

Substitute a known-good 
ECM referring to “Proce-
dure after ECM Replace-
ment” in this section and 
recheck.

W-line is shorted to power 
supply circuit.
Repair and recheck.

[A]: Fig. for Step 2

1. Immobilizer control module connector “G17” (harness side view)
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DTC B3055 No Transponder
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
No FIX CODE is transmitted from transponder or no 
code is transmitted.

• Ignition key (not transponder)
• FIX CODE transmission error

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 code 
reading.
Immobilizer control sys-
tem is in good condition.

Go to Step 2.

2 1) Check ignition key for shape by referring to 
figure.

Is it the original one?

Check ignition key refer-
ring to “Precaution in Han-
dling 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
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DTC B3056 No Fix Code (FC) Registered
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC B3057 No Password (PWD) 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 FIX CODE”.

Is it 0?
Go to Step 2. Substitute a known-good 

immobilizer control mod-
ule referring to “Procedure 
after Immobilizer Control 
Module Replacement” in 
this section and recheck.

2 Is DTC B3057 also output? Proceed DTC Flow table 
of DTC B3057.
Then go to Step 3.

Go to Step 3.

3 Register ignition key(s) with built-in transponder 
referring to “How to Register Ignition Key” in this 
section.
Check SUZUKI scan tool DATA LIST “NUMBER 
OF FC”.
Is it 1 or more?

Transponder FIX 
CODE(s) is registered.

Transponder registration 
procedure is not com-
pleted correctly.
Register ignition key 
again.

DTC Detecting Condition Trouble Area
Password is not registered in immobilizer control mod-
ule.

Immobilizer control module

Step Action Yes No
1 1) Register password by using SUZUKI scan 

tool. Refer to “Procedure after ECM 
Replacement” in this section.

2) Confirm that password is registered cor-
rectly, referring to SUZUKI scan tool DATA 
LIST.

Is PASSWORD REGISTERED message out-
put?

Password registration is 
completed.

Register password again 
and recheck.
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DTC B3059 No Request from ECM
Wiring Circuit

Refer to “Wiring Circuit” 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 faulty
• 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 
G21-29 terminal.

Is it in good condition?

Go to Step 3. Repair or replace.

3 1) Check for proper connection to immobilizer 
control module at G17-2 terminal.

Is it in good condition?

Go to Step 4. Repair or replace.

4 1) Check PPL/WHT line for open or short.
Is it in good condition?

Substitute a known-good 
ECM referring to “Proce-
dure after 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 does not match with registered one.
• FIX CODE is not registered in immobilizer control 

module.

• Unregistered ignition key with built-in transponder
• Ignition key with built-in transponder faulty
• Immobilizer control module

Step Action Yes No
1 Is DTC B3056 also output? Proceed DTC Flow table 

of DTC B3056.
Then go to Step 2.

Go to Step 2.

2 Check DATA LIST “FIX CODE (IGN KEY)”.
Is it registered?

Replace ignition key with 
built-in transponder.
Then go to Step 3.

Go to Step 3.

3 Register transponder referring to “How to Reg-
ister Ignition Key” in this section.
Check SUZUKI scan tool DATA LIST for “FIX 
CODE (IGN KEY)”.
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 is not matched between ignition key 

(transponder).
• FIX CODE does not match with registered one.
• FIX CODE is not registered in immobilizer control 

module.

• Ignition key with built-in transponder internally faulty
• Secret key is not registered in transponder
• Secret key is not registered in ECM
• Secret keys are different between ECM and tran-

sponder
• Unregistered ignition key with built-in transponder 

FIX
• CODE is detected
• No FIX CODE in immobilizer control module

Step Action Yes No
1 Is DTC B3060 also output? Proceed DTC Flow table 

of DTC B3060.
Then go to Step 2.

Go to Step 2.

2 Is DTC B3055 also output? Proceed DTC Flow table 
of DTC B3055.
Then go to Step 3.

Go to Step 3.

3 Check scan tool DATA LIST “TRANS SECRET 
KEY”.
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”.

2) Check DTC.
Is DTC B3061 still output?

Go to Step 6. If there is other DTC, pro-
ceed 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 referring to “Procedure 
after Immobilizer Control 
Module Replacement” 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 Code (SKC) and Password (PWD) Not Registered
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
Transponder for other system is detected. Ignition key with 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 
referring to “How to Reg-
ister Ignition Key” in this 
section.

2 Check ignition key for shape by referring to fig-
ure.
Is it the original one?

Check ignition key refer-
ring to “Precaution in Han-
dling 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

DTC Detecting Condition Trouble Area
SKC and PWD are not registered in ECM. ECM

Step Action Yes No
1 1) Register password and secret key by using 

SUZUKI scan tool.
Refer to “Procedure after 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 Control Module
DTC Detecting Condition and Trouble Area

Troubleshooting

DTC Detecting Condition Trouble Area
Password registered in ECM is not correct. ECM

Step Action Yes No
1 Register password and secret key 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 referring to “Proce-
dure after 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 failure

Step Action Yes No
1 Is DTC B3040, B3042 or B3043 output at 

immobilizer control module?
W-line fail.
Proceed to each DTC 
Flow table referring 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 
system is in good condi-
tion.

Substitute a known-good 
ECM referring to “Proce-
dure after ECM Replace-
ment” in this section and 
recheck.
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DTC P1614 Incorrect Signal from Immobilizer Control Module
DTC Detecting Condition and Trouble Area

Troubleshooting

Diagnostic Trouble Code (DTC) Confirmation Procedure
1) Turn ignition switch to (I) or (●) position.
2) Leave it for 5 seconds or more.
3) Check DTC. Refer to DTC CHECK in this section.

DTC Detecting Condition Trouble Area
Signal from immobilizer control module is not 
matched.

• Ignition key with built-in transponder internally faulty
• SKC is not registered in transponder
• SKC key is not registered in ECM
• SKCs are different between ECM and transponder
• Unregistered ignition key with built-in transponder
• FIX CODE is detected
• No FIX CODE 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 referring to “Proce-
dure after ECM Replace-
ment” in this section and 
recheck.

ECM and immobilizer 
control module are pro-
grammed correctly.



8G4-24 IMMOBILIZER CONTROL SYSTEM (Z10XEP / Z12XEP ENGINE MODELS)
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
around its grip (housing) or in contact with it. Or the system
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

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 ass’y.
6) Disconnect wire harness connector from immobilizer control

module.
7) Remove immobilizer control module (2).

Installation

Reverse removal procedure. Before inserting key cylinder to
steering column, push protrusion on key cylinder.

How to Register Ignition Key
To register ignition key with built-in transponder, perform “Register
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 
Replacement
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.

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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