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IMPORTANT

WARNING/CAUTION/NOTE
Please read this manual and follow its instructions
carefully. To emphasize special information, the
words WARNING, CAUTION and NOTE have spe-
cial meanings. Pay special attention to the messages
highlighted by these signal words.

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 deaier.
Refer to “Air Bag System Components and
Wiring Location View” under “General De-
scription” in air bag system section in order
to confirm whether you are performing ser-

vice on or near the air bag system compo-

nents 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. Fail-
ure to follow WARNINGS could result in
unintentional activation of the system or
could render the system inoperative. Either

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 mainte-
nance easier or instructions clearer.

WARNING:
This service manual is intended for authorized
SUZUKI dealers and qualified service me-
chanics only. Inexperienced mechanics or
mechanics without the proper tools and
equipment may not be able to properly per-
form the services described in this manual.
Improper repair may result in injury to the me-
chanic and may render the vehicle unsafe for
the driver and passengers.

of these two conditions may result in severe

injury.

if the air bag system and another vehicle
system both need repair, SUZUKI recom-
mends that the air bag system be repaired
first, to help avoid unintended air bag sys-
tem activation.

Do not modify the steering wheel, instru-
ment panel or any other air bag system com-
ponent (on or around air bag system compo-

nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

if the vehicle will be exposed to tempera-

tures over 93°C (200°F) (for example, during
a paint baking process), remove the air bag
system components (air bag (inflator) mod-
ule, sensing and diagnostic module (SDM),
seat belt pretensioner (if equipped) before-
hand to avoid component damage or unin-

tended activation.



FOREWORD

This manual (Volumes 1 and 2} contains procedures for diagnosis, maintenance, adjustments,
minor service operations, replacement of components (Service) and for disassembly and as-
sembly of major components (Unit Repair-Overhaul).

VOLUME 1 contains Chassis, Electrical and Body sections {all sections except engine).
VOLUME 2 contains Engine sections (Sections 6 — 6K).

Applicable model: $Q416/SQ420/SQ625

The contents are classified into sections each of which is given a section number as indicated
in the Table of Contents on next page. And on the first page of each individual section is an index
of that section.

This manual should be kept in a handy place for ready reference of the service work.
Strict observance of the so specified Items will enable one to obtain the full performance of the
vehicle.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine
parts, tools and service materials Gubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest
product information available at the time of publication approval. And used as the main subject
of description is the vehicle of standard specifications among others.
Therefore, note that illustrations may differ from the vehicle being actually serviced.
The right is reserved to make changes at any time without notice.

RELATED MANUALS:

Manuai Name Manual No.

$Q416/SQ420/SQ625 Unit Repair Manual 99501-65D00
for Manual Transmission, Automatic Transmission,
Transfer and Differential.

$Q416/SQ420/SQ625 Wiring Diagram Manual 99512-65D00

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1998

2000%20Grand%20Vitara%20SQ416%20SQ420%20SQ625%20Unit%20Repair%20Manual%20MT%20AT%20Transfer%20Differential%20%2899501-65D01-01E%29.pdf#page=1
2001%20Grand%20Vitara%20SQ416%20SQ420%20SQ625%20Wiring%20Diagram%20Manual%20%2899512-65D11-015%29.pdf#page=1
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SECTION 6

ENGINE
(G16/J20/H25 ENGINE)

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 autho-

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

© Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS

GENERAL INFORMATION .............-.--.00-000- ween cence neater tenn beeen ete n te enees 6- 1
ENGINE DIAGNOSIS ...... 2.0.0... eee ee cee cere ttn n eee en teens eneee 6- 6

On-Board Diagnostic System . 2.6... eee eee nen erent e nes 6- 6
Precaution in Diagnosing Troubles 6- 6
Engine Diagnostic Flow Table . 0.2.0.0... cece cece eee eee 6- 7
Engine Diagnosis Table 0.0.0... cece eee teen eee eee ene nee nee 6-12

GENERAL INFORMATION

STATEMENT ON CLEANLINESS AND CARE

An automobile engine is a combination of many machined, honed, polished and lapped surfaces with tolerances
that are measured in the thousands of an millimeter (ten thousands of inch). Accordingly, when any internal engine
parts are serviced, care and cleanliness are important. Throughout this section, it should be understood that proper
cleaning and protection of machined surfaces and friction areas is part of the repair procedure. This is considered
standard shop practice even if not specifically stated.

A liberal coating of engine olf should be applied to friction areas during assembly to protect and lubricate the sur-
faces on initial operation.

# Whenever valve train components, pistons, piston rings, connecting rods, red bearings, and crankshaft journal
bearings are removed for service, they should be retained in order. At the time of installation, they should be
installed in the same locations and with the same mating surfaces as when removed.

© Battery cables should be disconnected before any major work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other electrical parts.

eee
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@ Throughout this manual, the four cylinders of the engine are iden-
Gié { 2 3 4 tified by numbers: No.1, No.2, No.3 and No.4 as counted from

crankshaft pulley side to flywheel side.

. No.1 cylinder

. No.2 cylinder

. No.3 cylinder
» 4 No4cylinder

® Throughout this manual, the 6 cylinders of the engine are identi-
fied by numbers; No.1, No.2, No.3, No.4, No.5 and No.6 as
counted from crankshait pulley side to flywheel side.

® Figure at the left shows engine with intake manifold removed and
viewed from the top.

No.1 cylinder LH (No.1) bank consists of No.1, No.3 and No.5 cylinders.No.2 cylinder

. ot Sindee RH (No.2) bank consists of No.2, No.4 and No.6 cylinders.
No.8 cylinder

. No.6 cylinder
LH (No. 4} bank

. RH {No.2}bankPNOM
RON
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GENERAL INFORMATION ON ENGINE
SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE
SHOULD BE NOTED CAREFULLY, ASITIS IMPORTANT IN PRE-
VENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE EN-
GINE PERFORMANCE.
@ When raising or supporting engine for any reason, do not use a

jack under oil pan. Due to smail 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 cir-
cults.
When performing any work where electrical terminals could poss-
ibly be grounded, ground cable of the battery should be discon-
nected at battery.

® Any time the air cleaner, air intake hose, throttle body or intake
manifold is removed, the intake opening should be covered. This
will protect against accidental entrance of foreign material which
could follow intake passage into cylinder and cause extensive
damage when engine is started.

@ When disconnecting couplers, don’t pull wire harness but make
sure to hold coupler itself. With lock type coupler, be sure to un-
lock before disconnection. Attempt to disconnect coupler without
unlocking may result in damage to coupler. When connecting lock
type coupler, insert it till clicking sound is heard and connect it se-
curely.
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With short pipe, fit hose as far as it reaches pipe
joint as shown.

/ Hose

CLL

4 Clamp securely at a position
3to7 mm (0.12 ~ 0.27 in.)
from hose end.

Pipe

With following type pipe, fit hose as far as its
peripheral projection as shown.

LA

Q )
Le

Clamp securely at a position
3to 7 mm (0.12 ~ 0.27 in.)
from hose end.

With bent pipe, fit hose as far as its bent part
as shown or till pipe is about 20 to 30 mm
(0.79 - 1.18 inn.) into the hose.

Clamp securely at a position
‘3 to 7 mm (0.12-0.27 in}
from hose end.

y

With straight pipe, fit hose till pipe is about 20
to 30 mm (0.79 — 1.18 in.) into the hose.

Hose

e—- 20 10 30 mm
(0.79-1.18in)

lamp

lamp securely at a position 3 to 7 mm
(0.12 ~ 0.27 in.) from hose end,

PRECAUTION ON FUEL SYSTEM SERVICE
® Work must be done with no smoking, in a well-ventilated area and

away from any open flames.
© As fuel feed line (between fuel pump and fuel pressure regulator)

is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected.
Before loosening or disconnecting fuel feed line, make sure to re-
lease fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE”.
A small amount of fuel may be released after the fuel line is dis-
connected.
In order to reduce the chance of personal injury, cover the fitting
to be disconnected with a shop cloth. Put that cloth in an approved
container when disconnection is completed.

@ Never run engine with fuel pump 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 left figure.

After connecting, make sure that the hose has no twist or kink.
@ When installing fuel union bolt gasket, always use new gasket

and tighten union bolt to specified torque. See Section 6C for spe-
cifled torque.

* When installing injector, fuel feed pipe or fuel pressure regulator,
lubricate its O-ring with spindle oil or gasoline.

# When connecting fuel pipe flare nut, first tighten flare nut by hand
and then tighten it to specified torque.
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Left hand steering vehicte

1. Fuel pump relay
2. Fuse box

Right hand steering vehicle

1. Fuel pump relay
2, Fuse box

FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. If done so,
it may cause adverse effect to catalyst.

After making sure that engine is cold, relief fuel pressure as follows.
1) Place transmission gear shift lever in “Neutral” (shift selector le-

ver to “P” range for A/T vehicie), set parking brake, and block
drive wheels.

2) Remove fuel pump relay from relay box.
3) Remove fuel filler cap to release fuel vapor pressure in fuel tank

and then reinstail it.
4) Start engine and run ittill It stops for lack of fuel. Repeat cranking

engine 2~—3 times of about 3 seconds each time to dissipate fuel
pressure in lines. Fuel connections are now safe for servicing.

5) Upon completion of servicing, install fuel pump relay to relay
box.

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 pressure
to fuel line (tl fuel pressure is felt by hand placed on fuel return
hose).

2) In this state, check to see that there are no fuel leakages from
any part of fuel system.
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ENGINE DIAGNOSIS

This vehicle is equipped with an engine and emission control system, which controls the A/F mixture, ignition tim-

ing, emission, etc. suitably to engine conditions by ECM (PCM). ECM (PCM) has an On-Board Diagnostic system
which detects a malfunction in this system.
When diagnosing a trouble in the engine including this system, be sure to have understanding of the outline of “On-
Board Diangostic system” and each item in “Precaution in Diagnosing Trouble” and follow “ENGINE DIAGNOSTIC
FLOW TABLE” given below to obtain correct result smoothly.

ON-BOARD DIAGNOSTIC SYSTEM

Refer to “On-Board Diagnostic System” in Section 6E1 or 6E2.

PRECAUTION IN DIAGNOSING TROUBLES

Be sure to read “Precaution in Diagnosing Troubles” in Section 6E1

or 6E2 and observe what is written there.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

STEP ACTION YES NO

1 Customer Complaint Analysis
1) Perform customer complaint analysis.
Was customer complaint analysis performed?

Go to Step 2. Perform customer
complaint analysis.

1) Recheck for DTC referring to “DTC Check” in
Section 6E1.

Is there any DTC{s)?

7 Rechecking and Record of DTC
1) Recheck for DTC referring to “DTC Check’ in

Section 6E1.
Is there any malfunction DTC(s)?

2 Diagnostic Trouble Code (DTC) Check, Record and 1) Print DTC or Go to Step 4.
Clearance write it down and
4) Check for DTC referring to “DTC Check” in clear it by refer-

Section 6E1. ring to “DTC
Is there any malfunction DTC(s)? Clearance” in

section 6E1.
2) Go to Step 3.

3 Visual Inspection 4) Repairorreplace | Go to Step 5.
1) Perform Visual inspection referring to the “Visual malfunction part.

Inspection” in this section. 2) Go to Step 11.
Is there any faulty condition?

4 Visual Inspection Go to Step 8.
1) Perform visual inspection referring to the “Visual

Inspection” in this section.
Is there any faulty condition?

5 Trouble Symptom Confirmation Go to Step 6. Go to Step 7.
1) Confirm trouble symptom referring to the “Trouble

Symptom Confirmation” in this section.
Is trouble symptom identified?

6 Rechecking and Record of DTC Go to Step 9. Go to Step 8.

Go to Step 10.

8 Engine Basic inspection and Engine Diagnosis Table
14) Check and repair according to “Engine Basic Check”

and “Engine Diagnosis Table” in this section.
Are check and repair complete?

9 Trouble shooting for DTC
1) Check and repair according to applicable DTC diag.

flow table in Section 6E1 or 6E2.
Are check and repair complete?

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

2) Go to Step 11.

10 Check for Intermittent Problems 4) Repair or replace Go to Step 11.

1) Clear DTC if any.
2) Perform final confirmation test referring to “Final

Confirmation Test” in this section.
Is there any problem symptom, malfunction DTC or ab-
normal condition?

1) Check for intermittent problems referring to “Check malfunction
for Intermittent Problem” in this section. part(s).

Is there any faulty condition? 2) Go to Step 11.
11 Final Confirmation Test Go to Step 6. End.
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1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (failure, complaint) and how it occurred as described by the customer. For this
purpose, use of such an inspection form will facilitate collecting information to the point required for proper anal-
ysis and diagnosis.

CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name: Model: VIN:
Daie of issue: Date of Reg.: Date of problem: | Mileage:

PROBLEM SYMPTOMS

C) Difficult Starting (] Poor Driveability
(€) No cranking ( Hesitation on acceleration
C) No initiat combustion C) Back fire/() After fire
CI No combustion (] Lack of power
{) Poor starting at (© Surging

(CZ) cold (1 warm [7] always) (] Abnormal knocking
[1 Other ; C] Other

J Poor idling C Engine Stali when
O Poor fast idle OU Immediately after start
0 Abnormal idling speed 0 Accel. pedal is depressed

(CO High D Low) ( r/min.) UO Accel. pedal is released
QO Unstable D Load is applied
1 Hunting ( r/min. to r/min.) DAC OC Electric load 0 P/S
DO Other D Other

[) Other
O OTHERS:

VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS

Environmental Condition
Weather 0 Fair O Cloudy (Rain O Snow 1D Always 0 Other
Temperature OHotO Warm 0 Cool OD Cold( °F/ = °C) 0 Always
Frequency ClAlways 2] Sometimes( times/ day, month) J Only once (1 Under certain condition
Road O Urban 2 Suburb 2 Highway 2 Mountainous (4 Uphill 0 Downhill) C1 Tarmacadam

0 Gravel 2 Other

Vehicie Condition
Engine [J Cold [3 Warming up phase [7] Warmed up [J Always (J Other at starting
Condition C) Immediately after start 1) Racing without load [] Engine speed ( r/min)
Vehicle Cl During driving: [] Constant speed [1] Accelerating [ Decelerating
condition (] Right hand corner (7 left hand corner (] When shifting (Lever position ) CIAt stop

[] Vehicle speed when problem occurs (km/h, —_ Mile/h) (J Other

tee conan ater Cl Always ON C) Sometimes ON (J Always OFF ( Good condition
Diagnostic trouble First check: (J No code [] Normal code [1] Malfunction code ( )

code Second check: (No code (J Normal code (J Malfunction code ( )

NOTE:
The above form is a standard sample. It should be modified according to conditions characteristic of each
market.
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2. DIAGNOSTIC TROUBLE CODE (DTC) CHECK, RECORD AND CLEARANCE
First, check DTC referring to “DTC Check” in Section 61. if DTC is indicated, print it or write it down and then
clear it by referring to “DTC Clearance” in Section 6E1. DTC indicates malfunction that occurred in the system
but does not indicate whether it exists now or it occurred in the past and the normal condition has been restored
now. To check which case applies, check the symptom in question according to Step 5 and recheck DTC accord-
ing to Step 6 or 7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC in this step will lead
to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting.

NOTE:
If only Automatic transmission related DTC is indicated in this step, perform trouble diagnosis accord-
ing to “Diagnosis” in Section 7B or 7B1.

3. and 4. VISUAL INSPECTION
Be sure to perform visual check of the following items that support proper function of the engine.

INSPECTION ITEM REFERRING SECTION
@ Engine oil ~ -~-~— level, leakage Section 0B
@ Engine coolant ~ —~--— level, leakage Section 0B
@ Fuel ----— level, leakage Section 0B
e A/T fluid --—--—— level, leakage Section 0B
@ Air cleaner element ————-— dirt, clogging Section 0B
® Battery -----— fluid level, corrosion of terminal
e Water pump belt and/or cooling fan belt ----—~ tension, damage Section 0B
@ Throttle cable —----- play, installation Section 6E1/6E2
@ A/T throttle cable —-———-— play, installation :
@ Vacuum hoses of air intake system ---—-—— disconnection, looseness,

deterioration, bend
@ Connectors of eleciric wire harness —- -—-—— disconnection, friction
@ Fuses ~- —-—-— burning Section 8
@ Parts -----— installation, bolt ---—-——- looseness
@ Parts ---—- deformation
© Other parts that can be checked visually
Also check following items at engine start, if possible
® Malfunction indicator lamp (“CHECK ENGINE” lamp) Section 6E1
@ Charge warning lamp Section 6H
@ Engine oil pressure warning lamp Operation] Section 8
# Engine coolant temp. meter Section 8
@ Fuel lever meter ; Section 8
@ Abnormal air being inhaled from air intake system
® Exhaust system ~ -———— leakage of exhaust gas, noise
© Other parts that can be checked visually
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5. TROUBLE SYMPTOM CONFIRMATION
Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC check, confirm trouble
symptoms. Also, reconfirm DTC according to “DTC Confirmation Procedure” in Section 6E1 or 6E2.

6. and 7. RECHECKING AND RECORD OF DTC
Refer to “DTC Check’ in section 6E1 for checking procedure.

8, ENGINE BASIC INSPECTION AND ENGINE DIAGNOSIS TABLE
Perform basic engine check according to the “Engine Basic Inspection Flow Table” first. When the end of the
flow table has been reached, check the parts of the system suspected as a possible cause referring to ENGINE
DIAGNOSIS TABLE and based on symptoms appearing on the vehicle (symptoms obtained through steps of
customer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace
faulty parts, if any.

ENGINE BASIC INSPECTION FLOW TABLE

STEP ACTION YES NO

1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE”.

2 Check baitery voltage. Go to Step 3. Charge or replace
Is it 11 V or more? battery.

3 Is engine cranked? Go to Step 4, Go to “DIAGNOSIS”
in section 6G
or 6G1.

4 Does engine start? Go to Step 5. Go to Step 7.

5 Check engine idle speed/IAC duty referring to “Idle| Go to Step 6. Go to “ENGINE
Speed/IAC Duty Inspection” in section 6E1 or 6E2. DIAGNOSIS
Is check result as specified? TABLE”

in this section.

6 Check ignition timing referring to “ignition Timing Inspec- | Go to “ENGINE Adjust ignition
tion” in section 6F1 or 6F2. DIAGNOSIS timing.
\s check result as specified? TABLE”

in this section.
7 Check fuel supply as follows: Go to Step 9. Go to Step 8.

1) Check to make sure that enough fuel is filled in fuel
tank.

2) Turn ON ignition switch for 3 seconds and then OFF.
Repeat this a few times.

Is fuel return pressure (returning sounds) felt from fuel
return hose when ignition switch is turned ON?

8 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler | Table B-3” in section | Table B-1” in section

for about 3 seconds after ignition switch ON and stop? | 6E1 or 6E2. 6E1 or 6E2.

9 Check ignition spark referring to “Ignition Spark Test” Go to Step 10. Go to “DIAGNOSIS”
in section 6F1 or 6F2. in section 6F1 or
Is it in good condition? 6F2.

10 | Check fuel injector referring to “Fuel Injector Inspection” | Go to “ENGINE Go to “Diag. Flow
in section 6E1 or 6E2. DIAGNOSIS Table B-2 in section
Is it in good condition? TABLE” 6E1 or 6E2.

in this section.
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9.

10.

11.

TROUBLESHOOTING FOR DTC :
Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in Section 6E1
or 6E2, locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM
(PCM) or other part and repair or replace faulty parts.

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

FINAL CONFIRMATION TEST
Confirm that the problem symptom has gone and the engine is free from any abnormal conditions, If what has
been repaired is related to the DTC, clear the DTC once, perform DTC confirmation procedure and confirm
that no malfunction DTC (@ normal code) is indicated.
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ENGINE DIAGNOSIS TABLE

@ Faulty spark plug
® Loose connection or disconnection

of lead wires
@ Faulty ignition coil with ignitor
@ Faulty camshaft position sensor

® Improper ignition timing
@ Faulty ECM (PCM)

Fuel system out of order.
@ Lack of fuel in fuel tank
@ Fuel pump circult malfunction

@ Fuel pressure out of specification
~ Dirty fuel filter
~ Dirty or clogged fuel hose or pipe
~ Malfunctioning fuel pressure regulator
~ Malfunctioning fuel pump
@ Vacuum leaks

(or air inhaled in air intake system)

Engine and emission controi system
out of order.
© Faulty idle air control system

@ Fuel injector or its circuit fauity

@ Faulty CMP sensor
@ Faulty ECT sensor or MAF sensor

@ Faulty ECM (PCM)

Low compression.

@ Poor spark plug tightening or faulty
gasket

@ Faulty hydraulic valve lash adjuster
(if equipped)

@ Compression leak from vaive seat

® Sticky vaive stem

@ Weak or damaged valve springs

® Compression leak at cylinder head
gasket

® Sticking or damaged piston ring

® Worn piston, ring or cylinder

Others
® Malfunctioning PCV valve

@ Loose connection or disconnection
of vacuum hoses

Condition Possible Cause Reference Item
Hard starting Ignition system out of order.
(Engine cranks OK) @ Blown fuse

Spark plugs in Section 6F1/6F2.
Connect securely.

Ignition coils in Section 6F 1/6F2.
Camshaft position sensor in Section
6F1/6F2.
Ignition timing in Section 6F1/6F2.
Diagnosis in Section 6F1/6F2.

Refill.
Diag. Flow Table B-1 in Section 6E1/
6E2.
Diag. Flow Table B-3 in Section 6E1/
6E2.

\

Diag. Flow Table B-4 in Section 6E1/
6E2. \
Diag. Flow Table B-2 in Section 6E1/
6E2. .
CMP sensor in Section 6E1/6E2.
ECT sensor or MAF sensorin Section
6E1/6E2.
inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Compression check in Section 6A1/
6A2/6A4.
Spark piug in Section 6F1/6F2.

Valve lash adjuster in Section 6A2/
6A4.
Valves inspection in Section 6A1/
6A2/6A4.
Valves inspection in Section 6A1/
6A2/6A4.
Valves spring inspection in Section
6A1/6A2/6A4.
Cylinder head inspection in Section
6A1/6A2/6A4.
Piston ring inspection in Section
6A1/6A2/6A4.
Cylinders, pistons and piston rings
inspection in Section GA1/6A2/6A4.

PCV system inspection in Section
6E1/6E2.
Connect securely.
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Condition Possible Cause Reference Item
Engine has no power | Engine overheating. Refer to “Overheating” Section.

Ignition system out of order.
@ Incorrect ignition timing ignition timing in Section 6F1/6F2.
® Defective spark plug Spark plugs in Section 6F1/6F2.
@ Faulty ignition coil with ignitor ignition coil in Section 6F1/6F2.

Fuel system out of order.
@ Fuel pressure out of specification Diag. Flow Table B-3 in Section
~ Dirty fuel filter 6E1/6E2.
~ Dirty or clogged fuel hose or pipe
— Malfunctioning fuel pressure regulator
~ Malfunctioning fuel pump
® Clogged air cleaner element Air cleaner element in Section 6A1/

6A2/6A4.
@ Vacuum leaks (or air inhaled) in air

intake system

Engine and emission control system
out of order.
® Maladjusted accelerator cabie play Accelerator cable adjustment in

Section 6E1/6E2.
Maladjusted TP sensor installation TP sensor in Section 6E2.

angle if adjustable
@ Faulty EGR system (if equipped) Diag. Flow Table B-6 in Section

6E1/6E2.
@ Faulty Injector Fuel injector in Section 6E1/6E2.

Faulty TP sensor, ECT sensor or TP sensor, ECT sensor or MAF
MAF sensor sensor in Section 6E1/6E2.

@ Faulty ECM (PCM) Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Low compression. Previously outlined.
Others
@ Loose connection or disconnection of Connect Securely.

vacuum hoses
e Dragging brakes Diagnosis in Section 5.
@ Slipping clutch Diagnosis in Section 7C1.
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Condition Possible Cause Reference Item

Improper engine
idling or engine fails
to idle

Ignition system out of order.
@ Faulty spark plug
@ Faulty ignition coil with ignitor
@ Improper ignition timing

Fuel system out of order.
@ Shortage of fuel in fuel tank
® Clogged air cleaner element

@ Vacuum leaks (or air inhaled) in air
intake system

@ Fuel pressure out of specification

~ Malfunctioning fuel pressure regulator

Engine overheating.

Engine and emission control system
out of order,
© Maladjusted accelerator cable play

@ Maladjusted TP sensor installation
angle if adjustable

© Faulty idle air control system

@ Faulty evaporative emission control
system

¢ Faulty EGR system (if equipped)

@ Faulty injector
@ Faulty ECT sensor, TP sensor or

MAF sensor
@ Faulty ECM (PCM)

Low compression

Others
@ Loose connection or disconnection of

vacuum hoses
® Maifunctioning PCV vaive

Spark plugs in Section 6F1/6F2.
Ignition coil in Section 6F1/6F2.
ignition timing in Section 6F1/6F2.

Refill
Air cleaner element in Section
6A1/6A2/6A4.

Diag. Flow Table B-3 in Section
6E1/6E2.

Refer to “Overheating” Section.

Accelerator cable adjustment in
Section 6E1/6E2.
TP sensor in Section 6E2.

Diag. Flow Table B-4 in Section
6E1/6E2.
Diag. Fiow Table B-5 in Section
6E1/6E2.
Diag. Flow Table B-6 in Section
6E1/6E2.
Fuel injector in Section 6E1/6E2.
ECT sensor, TP sensor or MAF
sensor in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Previously outlined.

Connect Securely.

PCV system inspection in Section
6E1/6E2.
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Condition Possible Cause Reference item

Engine hesitates
(Momentary lack of
response as the
accelerator is
depressed.
Can occur at all
vehicle speeds.
Usually most severe

Ignition system out of order.
@ improper ignition timing
@ Spark plug faulty or plug gap as out

of adjustment

Fuel system out of order.
@ Clogged air cleaner element

®@ Vacuum leaks (or air inhaled) in air

ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Air cleaner element in Section 6A1/
6A2/6A4.

when first trying to intake system

make the vehicle * Fuel pressure out of specification Diag. Flow Table B-3 in Section 6E1/
move, as from a ~ Clogged fuel filter 6E2.
stop sign.) ~ Faulty fuel pressure regulator

@ Clogged fuel filter, hose or pipe Fuel pressure check in Section 6E1/
6E2.

Engine overheating Refer to “Overheating” Section.

Engine and emission controj system out
of order.
*® Faulty EGR system (if equipped) Diag. Flow Table B-6 in Section 6E1/

6E2,
@ Faulty injector Fuel injector in Section 6E1/6E2.
* Faulty TP sensor, ECT sensor or MAF TP sensor, ECT sensor or MAF

sensor sensor in Section 6E1/6E2.
® Faulty ECM (PCN). inspection of ECM (PCM) and its

circuit in Section 6E1/6E2.

Low compression Previously outlined.

Surges Ignition system out of order.
(Engine power varia-
tion under steady
throttle or cruise.
Feels like the vehicle
speeds up and down
with no change in
the accelerator
pedal.)

@ Improper ignition ming
® Defective spark plug (excess carbon

deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.
@ Variable fuel pressure

~ Clogged fuel filter
— Kinky or damaged fuei hose and line
— Faulty fuel pressure regulator

® Vacuum leaks (or air inhaled) in air intake
system

Engine and emission control system out
of order.
* Faulty EGR system (if equipped)

@ Faulty MAF sensor
@ Faulty injector
@ Faulty ECM (PCM)

ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Diag. Flow Table B-3 in Section 6E1/
6E2.

Diag. Flow Table B-6 in Section 6E1/
6E2.
MAF sensor in Section 6E1/6E2.
Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Excessive detonation
(The engine makes
sharp metallic knocks
that change with
throttle opening.
Sounds like pop corn
popping.)

Engine overheating

ignition system out of order.
@ Faulty spark plug
@ improper ignition timing

Refer to “Overheating” Section.

Spark plugs in Section 6F1/6F2.
Ignition timing in Section 6F1/6F2.
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Condition Possible Cause Reference Item

Fuel system out of order.
© Clogged fue! filter and fuel lines

@ Vacuum leaks {or air inhaled) in air intake
system

Engine and emission control system
out of order.
« Faulty EGR system (if equipped)

Faulty ECT sensor or MAF sensor

@ Faulty injector

Fuel pressure check in
Section 6E1/6E2.

Diag. Flow Table B-6 in Section
6E1/6E2.
ECT sensor or MAF sensor in
Section 6E1/6E2.,
Fuel injector in Section 6E1/6E2.

@ Faulty ECM (PCM) Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Others
@ Excessive combustion chamber Piston and cylinder head cleaning

deposits in Section 6A1/6A2/6A4.
Overheating @ Insufficient coolant Coolant level check in Section 6B.

@ Loose water pump beit

@ inoperative thermostat
@ Poor water pump performance
@ improper ignition timing
@ Clogged or leaky radiator
® Improper engine oil grade

@ Clogged oil filter or oil strainer

@ Not enough oil

@ Poor oil pump performance

@ Oil leakage
@ Dragging brakes
@ Slipping clutch
@ Blown cylinder head gasket

Cooling fan belt tension inspection
in Section 6B.
Thermostat in Section 6B.
Water pump in Section 6B.
Ignition timing in Section 6F1/6F2.
Radiator in Section 6B.
Engine oil and oil filter change in
Section OB.
Oil pressure check in Section 6A1/
6A2/6A4.
Engine oil and oil filter change in
Section OB.
Oil pressure check in Section 6A1/
6A2/6A4.

Diagnosis in Section 5.
Diagnosis in Section 7C1.
Cylinder head inspection in Section
6A1/6A2/6A4.
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Condition Possible Cause Reference Item
Poor gasoline Fuel systern out of order.
mileage @ Fue} leakage from fuel tank and lines

® Clogged air cleaner element

ignition system out of order.
@ Improper ignition timing
@ Faulty spark plug (improper gap, heavy

deposits, and burned electrodes, etc..)

Engine and emission control system out
of order.
@ High idle speed

@ Fuel pressure out of specification or
fuel leakage

Faulty TP sensor, ECT sensor or MAF
sensor

¢ Faulty EGR system (if equipped)

® Faulty injector
@ Faulty ECM (PCM)

Low compression

Others
@ Poor vaive seating

@ Dragging brakes
@ Slipping clutch
@ Thermostat out of order
@ improper tire pressure

Air cleaner element in Section 6A1/
6A2/6A4.

ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Diag. Flow Table B-4 in Section
6E1/6E2.
Diag. Flow Table B-3 in Section
6E1/6E2.
TP sensor, ECT sensor or MAF
sensor in Section 6E1/6E2.
Diag. Flow Tabie B-6 in Section
6E1/6E2.
Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Previously outlined.

Valves inspection in Section 6A1/
6A2/6A4.
Diagnosis in Section 5.
Diagnosis in Section 7C1.
Thermostat in Section 6B.
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Condition Possible Cause Reference Item

Excessive engine oil
consumption

Oil leakage
® Loose oll drain plug

@ Loose oil pan bolts

® Deteriorated or broken oil pan sealant

@ Leaky crankshaft oil seal
(flywheel side)

@ Leaky cylinder head cover gasket

@ Improper tightening of oil filter

@ Loose oil pressure switch

@ Blown cylinder head gasket

@ Leaky crankshaft pulley oil seal

@ Deteriorated or broken timing chain
cover sealant

Oil entering combustion chamber
@ Sticky piston ring

@ Worn piston and cylinder

@ Worn piston ring groove and ring

@ Improper location of piston ring gap

@ Worn or damaged valve stem seal

e Worn vaive stem

Oil pan and oil pump strainer in
Section 6A1/6A2/6A4.
Oil pan and oil pump strainer in
Section 6A1/6A2/6A4.
Oil pan and ofl pump strainer in
Section 6A1/6A2/6A4.
Crankshaft in Section 6A1/6A2/6A4.

Cylinder head cover in Section
6A1/6A2/6A4.
Engine oil and oil filter change in
Section 0B.
Oil pressure check in Section 6A1/
6A2/6A4.
Cylinder head Inspection in Section
6A1/6A2/6A4.
Timing chain cover in Section 6A1/
6AZ/EA4.
Timing chain cover in Section 6A1/
6A2/6A4.

Piston cleaning in Section 6A1/
6A2/6A4.
Cylinders, pistons and piston
tings inspection in Section 6A1/
6A2/6A4.
Pistons and piston rings inspection
in Section 6A1/6A2/6A4.
Pistons installation in Section 6A1/
6A2/6A4.
Vaives and cylinder head in Section
6A1/6A2/6A4.
Valves inspection in Section 6A1/
6A2/6A4,

Low oil pressure @ (mproper oil viscosity

®@ Mailfunctioning olf pressure switch

@ Not enough oil
® Clogged oil strainer

Functional deterioration of oil pump
® Worn oil pump relief valve
® Excessive clearance in various sliding

parts

Engine oil and oil filter change in
Section OB.
Oll pressure switch inspection in
Section 8.

Oil pan and oll pump strainer
cleaning in Section GA1/6A2/6A4.
Oil pump in Section 6A1/6A2/6A4,
Oil pump in Section 6A1/6A2/6A4.
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Condition Possible Cause Reference Item

Engine noise
Note: Before check-
ing the mechanical
noise, make sure
that:
@ ignition timing is

properly adjusted.
@ Specified spark

plug is used.
@ Specified fuel is

used.

Valve noise
@ Improper valve lash (G16)
@ Faulty hydraulic valve lash adjuster

(J20/H25)}
@ Worn valve stem and guide

@ Weak or broken valve spring

@ Warped or bent vaive

@ Loose camshaft housing bolts

Piston, ring and cylinder noise
@ Worn piston, ring and cylinder bore

Connecting rod noise
@ Worn crankpin bearing

@ Worn crankpin

®@ Loose connecting rod nuts

@ Low oll pressure

Crankshaft noise
* Low oil pressure
@ Worn crankshaft journal bearing

@ Worn crankshaft journal

@ Loose lower crankcase
(bearing cap) bolts

@ Excessive crankshaft thrust play

Valve lash in Section 6A1.
Hydraulic valve lash adjuster in
Section 6A2/6A4.
Valves inspection in Section 6A1/
6A2/6A4.
Valve springs inspection in Section
6A1/6A2/6A4.
Valves inspection in Section 6A1/
6A2/6A4.
Camshafts in Section 6A1/6A2/
6A4.

Pistons and cylinders inspection
in Section 6A1/6A2/6A4.

Crankpin and connecting rod
bearing inspection in Section 6A1/
6A2/6A4.
Crankpin and connecting rod
bearing inspection in Section 6A1/
6A2/6A4.
Connecting rod installation in
Section 6A1/6A2/6A4.
Previously outlined.

Previously outlined.
Crankshaft and bearing inspection
in Section 6A1/6A2/6A4.
Crankshaft and bearing inspection
in Section 6A1/6A2/6A4.
Crankshaft installation in Section
6A1/6A2/6A4.
Crankshaft inspection in Section
6A1/6A2/6A4.
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intake system
@ Clogged air cleaner element

@ Fuel pressure out of specification

Engine and Emission control system
out of order.
@ Lead contamination of three way catalytic

converter (if equipped)
® Malfunctioning PCV vaive
@ Faulty EVAP control system

* Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)
— Faulty TP sensor
— Faulty ECT sensor or MAF sensor
— Faulty HO2S

© Maladjusted CO adjusting resistor
(vehicle without HO2S)

@ Faulty injector
@ Faulty ECM (PCM)

Low compression

Condition Possible Cause Referring Item
Excessive Ignition system out of order
hydrocarbon (HC) @ Incorrect ignition timing ignition timing in Section 6F1/6F2.
emission or ® Defective spark plug Spark plug in Section 6F1/6F2.

Excessive carbon Fuel system out of order
monoxide (CO) © Vacuum leaks (or air inhaled) in air
emission

Air cleaner element in Section 6A1/
6A2/6A4.
Fuel pressure check in Section 6E1/
6E2.

Check for absence of filler neck
restrictor.
PCV vaive in Section 6E1/6E2,
EVAP control system check in
Section 6E1/6E2.
Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Table in Section 6E1/6E2.

idie mixture adjustment in Section
8E1/6E2.
Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Previously outlined.

Excessive nitrogen
oxides (NOx)
emission

ignition system out of order
@ Improper ignition timing

Fuel system out of order
@ Vacuum leaks (or air inhaled) in air intake

system
© Fuel pressure out of specification

Engine and emission control system
© Lead contamination of three way catalytic

converter (if equipped)
@ Faulty EGR system (if equipped)

© Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)
~ Faulty TP sensor
~ Faulty ECT sensor or MAF sensor
— Faulty HO2S

® Faulty injector
®@ Faulty ECM (PCM)

Ignition timing in Section 6F1/6F2.

Fuel pressure check in Section 6E1/
6E2.

Check for absence of filier neck
restrictor,
Diag. Flow Table B-6 in Section
6E1/6E2.
Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Tabie in Section 6E1/6E2.

Fuel injector Section 6E1/6E2,
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.
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SECTION 6A1

6A
1

ENGINE MECHANICAL
(G16 ENGINE)

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 autho-

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

@ Technical service work must be started at least 90 seconds after the ignition switch is turned to the

“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS

GENERAL DESCRIPTION ....... 00000 e eee entre teen e teen taeenees

ON-VEHICLE SERVICE ..........
Compression Check
Engine Vacuum Check
Oil Pressure Check
Valve Lash (Clearance)
Air Cleaner Element 2.0.0.0... 0. 0c eee ccc ce cee nen e rece cee eee c eben eee eeeeeaeeneneneus
Cylinder Head Cover... 02... ec c ccc ec eee ee cece ee ces c eee cenenensetabacnennenes
Throttle Body and Intake Manifold 2.0.0... c ccc cece cence cence ee teen tee ens enens
Exhaust Manifold .. 0.0.0.0. ccc k cc cece cee cece eee cence pe eee tn ee ten bee beeen bebe eva venees
Timing Belt and Belt Tensioner
Oil Pan and Oil Pump Strainer
OU PUMP ec ne ene Renn Ene een EEE EERE ED ED EER PEE DEERE REE EES
Rocker Arms, Rocker Arm Shaft and Camshaft
Valves and Cylinder Head... 0... c cence eee ne eee eet e beeen nbn ena ee tre
Piston, Piston Rings, Connecting Rods and Cylinders 2.0.0.0... 0... cece cece cece eee n eee aneeenes

UNIT REPAIR OVERHAUL 2.000000. c cere eee cree ete t ene t ener bennees
Engine Assembly 00.0.0... cc ccc cece cee ee cee cet n eee e ne ee arnt ete eeeraebenanens
Main Bearings, Crankshaft and Cylinder Block

SPECIAL TOOLS

NOTE:
For what each abbreviation stands for (i.¢., full term), refer to SECTION OA.
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GENERAL DESCRIPTION

ENGINE

The engine is a water-cooled, in line 4 cylinders, 4 The single overhead camshaft is mounted over the
stroke cycle gasoline unit equipped with its S.O.H.C, cylinder head: itis driven from crankshaft through tim-
(Single Overhead Camshaft) valve mechanism ar- ing belt and opens and closes its valves via the rocker
ranged for “V”-type valve configuration and 16 vaives arms.
(IN 2 and EX 2/one cylinder).
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted on
crankshaft at crankshaft pulley side.
Oil is drawn up through oil pump strainer and passed
through pump to oil filter.
The filtered oil flows into two paths in cylinder block.
In one path, oil reaches crankshaft journal bearings.
Oil from crankshaft journal bearings is supplied to
connecting rod bearings by means of intersecting
passages drilled in crankshaft, and then injected from
a small hole provided on big end of connecting rod to
lubricate piston, rings, and cylinder wall.

In another path, oil goes up to cylinder head and lubri-
cates camshaft journals, rocker arms, camshaft, etc.,
passing through oil gallery in rocker arm shaft.

An oil relief vaive is provided on oil pump. This valve
starts relieving oil pressure when the pressure comes
over about 400 kPa (4.0 kg/cm, 56.9 psi). Relieved
oil drains back to oil pan.
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ON-VEHICLE SERVICE
COMPRESSION CHECK
Check compression pressure on all four cylinders as follows:
1) Warm up engine.
2) Stop engine after warming up.

NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

3) Disconnect fuel injector wire harness connector.

4) Remove ignition coil assemblies and all spark plugs referring to
section 6F1

5) Install special tool (Compression gauge) into spark piug hole.

() Special Tool
(A): 09915-64510-001
(B): 09915-64510-002
(C): 09915-64530
(D): 09915-67010

6) Disengage clutch (to lighten starting load on engine) for M/T
model, and depress accelerator pedal all the way to make
throttle valve full-open.
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7) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at
least 250 r/min. by using fully charged battery.

Compression pressure

1400 kPa
Standard (14.0 kg/em?, 199.0 psi)

lent 1200 kPa
Limit (12.0 kg/cm?, 170.0 psi)
Max. difference between 100 kPa
any two cylinders (1.0 kg/em?, 14.2 psi)

8) Carry out steps 5) through 7) on each cylinder to obtain four
readings.

9) After checking, install spark plugs and ignition coil assemblies
and connect injector wire harness connector securely.
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:

1) Warm up engine to normal operating temperature.

NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

2) With engine stopped, disconnect fuel pressure regulator vacu-
um hose from intake manifold and connect 3-way joint, hoses
and special tool (vacuum gauge and joint) between intake man-
ifald and vacuum hose disconnected.

Special Tool
(A): 09915-67310
(B): 09918-08210

SUZUKI GENUINE PARTS
(C): Hose 09343-03087
(D): 3-way joint 09367-04002

3) Run engine at specified idle speed, and read vacuum gauge.
Vacuum should be within following specification.

Vacuum specification (at sea level):
52.6 ~ 72.3 kPa (40 ~55 omHg, 15.7 ~ 21.6 in.Hg) at specified
idling speed

4) After checking, connect vacuum hose to intake manifold.
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4. Full level mark
2. Low level mark

1. Oil pressure switch
a 2. Oil filter

OIL PRESSURE CHECK
NOTE:
Prior to checking oil pressure, check following items.
@ Ojl level in oil pan.

If off level is low, add oii up to Full level mark on oil level

gauge.

@ Oil quality.
If oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to the table in “MAINTE-
NANCE SERVICE” section.

@ Oil leaks.
if leak is found, repair it.

1) Remove oil pressure switch from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310

3) Start engine and warm it up to normal operating temperature.

NOTE:
Be sure to place transmission gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and block drive wheels.

4) After warming up, raise engine speed to 4,000 r/min and mea-
sure oil pressure.

Oil pressure specification:
330 — 430 kPa (3.3 - 4.3 kg/cm?, 46.9 - 61.1 psi) at 4,000
r/min (rpm)

5) Stop engine and remove oil pressure gauge.
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6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

NOTE:
If sealing tape edge is bulged out from screw threads of

switch, cut it off.

Tightening Torque
{a): 14. N-m (1.4 kg-m, 10.5 lb-ft)

4. Seating taps.

7) Start engine and check oil pressure switch for oil leakage.
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1. Thickness gauge

VALVE LASH (CLEARANCE)
1) Remove negative cable at battery.
2) Remove cylinder head cover referring to item “Cylinder Head

cover’.
3) Using 17 mm socket, turn crankshaft pulley clockwise until “V”

mark (in white paint) on pulley aligns with “O” (zero) calibrated
on timing beit cover.

4) Check if the rocker arms of No.1 cylinder are off the respective
cam lobes (of camshaft); if so, valves (1), (2), (6) and (7) in left
figure are ready for clearance checking and adjustment.
Check valve lashes at valves (1), (2), (5) and (7).
If the rocker arms of No.4 cylinder are off the respective cam
lobes, check valve lashes at valves (8), (4), (6) and (8).

NOTE:
When checking vaive clearance, insert thickness gauge be-
tween camshaft and cam-riding face of rocker arm.

5) If valve lash is out of specification, adjust it to specification by
turning adjusting screw after loosening lock nut.
After adjustment, tighten lock nut to specified torque while hold-
ing adjusting screw stationary, and then make sure again that
valve lash is within specification.

When cold When hot
{Coolant tempera- (Coolant tempera-

Valve ture is 15 ~ 26°C or ture is 60 ~ 68°C or
clearance 59 -77°F) 140 ~ 154°F)
specifica- intake 0.13 ~0.17 mm 0.17 ~ 0.27 mm
tion (0.005 ~ 0.007 in.) (0.007 -- 0.008 in.)

0.23 ~ 0.27 mm 0.28 ~ 0.32 mm
Exhaust | (9.909 — 0.011 in.) (0.011 - 0.013 in.)

Special Tool
(A): 09917-18210

Tightening Torque
(a): 12 N-m (1.2 kg-m, 9.0 Ib-ft)
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6) After checking and adjusting valve lashes at valves (1), (2), (5)
and (7), (or (3), (4), (6) and (8)) rotate crankshaft exactly one full
turn (860°) and check the same at valves (3), (4), (6) and (8) (or
(1), (2), (6) and (7)). Adjust them as necessary.

7) After checking and adjusting all valves, reverse removal proce-
dure for installation.
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AIR CLEANER ELEMENT
REMOVAL
4) Remove air cleaner case clamps.
2) Remove air cleaner element from case.

INSPECT
Check air cleaner element for dirt. Replace excessively dirty ele-
ment.

CLEAN
Blow off dust by compressed air from air outlet side of element.

INSTALLATION
Reverse removal procedure for installation.



6A1-12 ENGINE MECHANICAL (G16 ENGINE}

fI 4. Cylinder head
} cover

K 2. Cylinder head
| cover gasket

3, O-rings

1 Cylinder head
cover gasket

2, O-rings
3. Cylinder head

cover

CYLINDER HEAD COVER
REMOVAL
1) Disconnect negative cable at battery.
2) Remove ignition coil assemblies with high-tension cord.
3} Disconnect PCV valve and breather hose from head cover.
4) Detach accelerator cable from clamp.

5) Remove cylinder head cover with cylinder head cover gasket
and O-rings.

INSTALLATION
1) Install O-rings and cylinder head cover gasket to cylinder head

cover.

NOTE:
Be sure to check each of these parts for deterioration or any

damage before installation and replace if found defective.

2) Install cylinder head cover to cylinder head and tighten cover
bolts to specified torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

NOTE:
When installing cylinder head cover, use care so that cylin-
der head cover gasket or O-rings will not get out of place or
fall off.

3) Fix accelerator cable with clamp.
4) Install ignition coil assemblies with high-tension cord.
5) Connect PCV valve and breather hose to head cover.
6) Connect negative cable at battery.
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THROTTLE BODY AND INTAKE MANIFOLD

WORNRA
MPYV=

. Intake manifold
. Gasket
. Intake manifold No.2 stiffener
. Intake manifold stiffener (Front)
. Engine hook
. Fuel delivery pipe
. Throttle body
. Intake manifold stiffener (Rear)
. EGR valve

(ifequipped) |

REMOVAL
1) Relieve fuel pressure according to fuel pressure relief procedure

described in section 6.
2) Disconnect negative cable at battery.

3) Drain cooling system.

WARNING:
To help avoid danger of being burned, do not remove
drain plug and radiator cap while engine and radiator are
still hot. Scalding fluid and steam can be blown out under
pressure if plug and cap are taken off too soon.

4) Remove air intake hose.
5) Disconnect following electric lead wires:

@ EGR valve (if equipped)

® Ground wires from intake manifold
# Engine coolant temperature sensor
@ injectors lead wires at the coupler

@ EVAP canister purge valve
® Throttle position sensor

@ Idle air control valve
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6) Disconnect accelerator cable and A/T throttle cable (for A/T)
from throttle body.

7) Disconnect following hoses:
@ Brake booster hose from intake manifold
@ Canister purge hose from EVAP canister purge valve
@ Engine cooling water (coolant) hose (outlet side) from throttle

bode Radiator inlet hose from thermostat cap
@ PCV hoses from intake manifold and throttle body

Fuel feed hose and return hose from each pipe

8) Remove generator adjust arm.
9) Remove intake manifold stiffeners from intake manifold.

10) Remove intake manifold with throttle body from cylinder head,
and then its gasket.



ENGINE MECHANICAL (G16 ENGINE) 6A1-15

INSTALLATION
Reverse removal procedure for installation noting the followings.
e Use new intake manifold gasket.

@ When installing intake manifold, install clamps at positions as
shown in figure.

® Adjust accelerator cable play and A/T throttle cable (for A/T) play,
referring to section 6E1.

@ Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.

@ Refill cooling system, referring to “ENGINE COOLING” section.
Adjust water pump drive belt tension, referring to “ENGINE

COOLING?” section.
@ Upon completion of installation, turn ignition switch ON but en-

gine OFF and check for fuel leaks.
@ Finally, start engine and check for engine coolant leaks.
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EXHAUST MANIFOLD

. Exhaust manifold
. Upper cover
. Gasket
. Heated oxygen sensor

(if equipped)
. Lower cover

Exhaust manifold stiffener
. Engine hook

POV
»

No
a

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is stili hot. Service should be performed af-

ter system cools down.

REMOVAL
1) Disconnect negative cable at battery.
2) Disconnect heated oxygen sensor coupler (if equipped).

3) Remove upper cover of exhaust manifold.

4) Remove or disconnect exhaust pipe from exhaust manifold.

1. Exhaust pipe

5) Remove exhaust manifold stiffener.
6) Remove exhaust manifold and its gasket from cylinder head.

1. Exhaust manitoid
2. Exhaust manifold gasket
3. Exhaust manifold stiffener
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1, Exhaust manifold gasket

. Heated oxygen
sensor connector
Gf equipped}

. Bracket

. Engine hook

INSTALLATION
1) Install new gasket to cylinder head.
2) Install exhaust manifold and stiffener.

Tighten bolts and nuts to specified torque.

3) Install pipe gasket and install exhaust pipe to exhaust manifold.
Before installing pipe gasket, check it for deterioration or dam-
age, and replace as necessary.
Tighten pipe fasteners to specified torque.

Tightening Torque
(a): 50 Nem (5.0 kg-m, 36.5 Ib-ft)

4) Install upper cover to exhaust manifold.
5) Connect heated oxygen sensor connector and fit connector to

bracket. (if equipped)
6) Connect negative cable at battery.
7) Check exhaust system for exhaust gas leakage.
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TIMING BELT AND BELT TENSIONER

- Timing bett
. Tensioner
. Tensioner plate
. Tensioner spring
. Camshaft timing pulley
. Tensioner bolt
. Pulley bolt

Seal
. Inside cover seal
. Inside cover
- Outside cover seal
. Outside cover
. Tensioner studANF

 
SC

N 
maaan

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine coolant and disconnect inlet hose from radiator.
3) Remove power steering pump belt or A/C compressor belt, if

equipped.
4) Remove radiator cooling fan, water pump pulley, water pump

drive belt and fan shroud.1. Crankshaft pulley
2, P/S pump pulley
3. A/C compressor

(if equipped)
4, P/S belt

5) Remove crankshaft pulley by removing 5 pulley bolts.

1. Pulley bolt

6) Remove timing belt outside cover.
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4, “Wimark on
cylinder head
cover

2. Timing mark by “E"
on camshatt timing
belt pulley

3. Arrow mark on olf
pump case

4, Punch mark on
crankshaft timing
belt pulley

OVID

Waly 4 £
1. Timing belt 4, Tensioner
2. Tensioner plate stud
3. Tensioner bolt 5. Spring

7) For installation of timing belt, align 4 timing marks as shown in
figure by turning crankshaft.

8) ‘Remove timing belt tensioner, tensioner plate, tensioner spring
and timing belt.

é %e
Cy

1. Camshaft allowable turning range - - - By timing
mark, within 90° trom “V" mark on head cover on
both right and left.

2. Crankshaft allowable turning range - - - By punch
mark, within 90° from arrow mark on olf pump case
on both right and left.

TORENT ORONO

CAUTION:
# After timing belt is removed, never turn camshaft and

crankshaft independently more than such an extent as
shown in figure. if turned, interference may occur
among piston and vaives, and parts related to piston
and valves may be damaged.

* Never bend timing belt.

INSPECTION
@ inspect timing beit for wear or crack.

Replace it as necessary.
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@ Inspect tensioner for smooth rotation.

INSTALLATION
1 14) Install tensioner plate to tensioner.

fe) Insert lug of tensioner plate into hole In tensioner.

4. Lug
2. Hole

2) Install tensioner and tensioner plate:
Do not tighten tensioner bolt with wrench yet. Hand tighten only
at this time.
Check to ensure that plate movement in arrow direction as
shown in figure causes tensioner to move in the same direction.
Ifno associated movement between plate and tensioner occurs,
remove tensioner and plate again and reinsert plate lug into ten-
sioner hole.

1. Tensioner bolt 3. Tensioner plate
2. Tensioner

1 3) Check that timing mark on camshaift timing belt pulley is aligned
with “V" mark on cylinder head cover. {f not, align two marks by
turning camshaft but be careful not to turn it more than its allow-
able turning range which is described on page 6A1-19.

1. “V" mark
2. Timing mark

bye”

4) Check that punch mark on crankshaft timing belt pulley is
aligned with arrow mark on oil pump case. If not, align two marks
by turning crankshaft but be careful not to turn it more than its
allowable turning range which is described on page 6A1-19.

4. Arrow mark
2. Punch mark
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5) Install timing belt and tensioner spring.
With two sets of marks aligned and tensioner plate pushed up,
install timing belt on two pulleys in such a way that drive side of
belt is free from any slack.
And then install tensioner spring as shown in figure, and hand-
tighten tensioner stud.

NOTE:
@ When installing timing belt, match arrow mark (=> ) on

timing belt with rotating direction of crankshaft.
@ In this state, No. 4 piston is at top dead center of compres-

sion stroke.

4. Drive side of belt
2. Tensioner spring
3. Tensioner stud
4, Damper

6) To take up slack of timing belt, tum crankshaft two rotations
clockwise after installing it. After making sure that belt is free
from slack, tighten tensioner stud first and then tensioner bolt to
each specified torque.
Then confirm again that two sets of marks are aligned respec-

5 tively.

Oo Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
(b): 25 N-m (2.5 kg-m, 18.0 ib-ft)

OW tay

7) Install timing belt outside cover.
Before installing, make sure that seal is between water pump
and oil pump case.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

8) Install crankshaft pulley.
Fithole of pulley to pin on crankshaft timing belt pulley, and tight-
en pulley bolts to specified torque.

Tightening Torque
{a): 16 N-m (1.6 kg-m, 11.5 Ib-ft)

2. Crankshaft pulley
3. Pulley bolt 4
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9) Install radiator fan shroud, water pump pulley, cooling fan and
water pump drive belt.
Adjust water pump drive belt tension, referring to “ENGINE
COOLING?” section.

10) Install power steering pump belt or A/C compressor belt, if
equipped.

Adjust its belt tension, referring to section OB.
11) Connect radiator iniet hose to radiator.
12) Refill cooling system, referring to “ENGINE COOLING” sec-

tion.
13} Connect negative cable to battery.
14) Verify that there is no coolant leakage at hose connection,
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OIL PAN AND OIL PUMP STRAINER

. Oltpan

. Oil pump strainer
Seal
Drain plug gasket

. Drain plug

. CKP sensor (if equipped)Papw
ans

REMOVAL
1) Raise vehicle.
2) Remove front differential housing with differential, referring to

“DIFFERENTIAL” section.

1. Differential housing
2. Differential
3. Oilpan

3) Disconnect CKP sensor coupler and remove CKP sensor by re-
moving its bolt. (if equipped)

4) Drain engine oil by removing drain plug.

+. Olpan
2. Drain plug

5) Remove clutch housing (torque converter housing for A/T) low-
er plate.
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1. Cylinder black
2. Strainer
3. Qilpan

6) Remove oil pan and then oil pump strainer.

CLEANING
Clean mating surfaces of oil pan and cylinder block.

Remove oil, old sealant, and dusts from mating surfaces and oil
pan inside.

@ Clean oil pump strainer screen.
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1. Oil pump strainer
2. Seal
3. Ollpan

4. Oif pan

INSTALLATION
1) Apply sealant to oil pan mating surface continuously as shown

in figure.

“A” Sealant: 99000-31150

2) Install oil pump strainer and oif pan.
Install seal in the position as shown in figure.
Tighten strainer bolt first and then bracket bolt to specified
torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
(b): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.
Tighten bolis to specified torque.

Tightening Torque
(c): 11 N-m (1.1 kg-m, 8.6 Ib-ft}

3) Install gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening Torque
{a): 35 N-m (3.5 kg-m, 25.5 lb-ft)

4) Install clutch (torque converter) housing lower plate.
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§) Install CKP sensor and connect its coupler. (if equipped)
6) Install front differential housing with differential according to

installation procedure described in “DIFFERENTIAL” section.
7) Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL’ section.

8) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE?’ in section OB.

9) Verify that there is no engine oil leakage and differential oil
leakage at each connection.
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. Rotor plate

. Inner rotor

. Outer rotor

. Gasket
PinPon

s

. Relief valve

. Retainer ring

Pin

Spring
Retainer

2. Pulley bolt
3. Crank timing bett pulley

1, Flywheel (Drive plate for A/T)

1. Cylinder block
2. Strainer
3. Oilpan

OIL PUMP

REMOVAL
1) Disconnect negative cable at battery.
2) Remove timing belt as previously outlined.
3) Remove generator and its bracket.

NOTE:
When installing bracket, fasten nut first.

4) Remove crankshaft timing belt pulley.
To lock crankshaft, engage special tool (gear stopper) with fly-
wheel ring gear (drive plate ring gear for A/T).
With crankshaft locked, remove crankshaft timing belt pulley
boit.

Special Tool
(A): 09927-56010

5) Remove oil pan and oil pump strainer as previously outlined.
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1 4. Oltpump
2. Bolt

1, Olt pump
2. Oil level gauge

guide
3. Guide bolt
4. Guide seat

1

1. Quter rotor2. Inner rotor 2 . &,

6) Remove oil pump assembly after removing bolts.

DISASSEMBLY
1) Remove oil level gauge guide bolt and pull out guide from oil

pump.

2) Remove rotor plate.

3) Remove outer rotor and inner rotor.

INSPECTION
® Check oil seal lip for fault or other damage. Replace as necessary.
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1. Oil seal
2. Oil pump case

1. Outer rotor
2. Inner rotor

1. Outer rotor
2. Inner rotor 2

NOTE:
When installing oil seal, press-tit it till its end face is flush
with oil pump case end face.

* Check outer and inner rotors, rotor plate, and oil pump case for
excessive wear or damage.

MEASUREMENT
Radial clearance
Check radial clearance between outer rotor and case, using thick-
ness gauge.

if clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between outer rotor and case:
0.310 mm (0.0122 in.)

*@ Side clearance
Using straight edge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.15 mm (0.0059 in.)

ASSEMBLY
1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, oil seal lip

portion, and inside surfaces of oi] pump case and plate.
3) Install outer and inner rotors to pump case.
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4. Oil pump
2 2. Oil level gauge

guide
3. Guide seat

1. No. 1 bolts (short) 1, {a}
2. No. 2 bolts (long)

4) Install rotor plate. Tighten 5 screw securely.
After installing plate, check to be sure that gears turn smoothly
by hand. :

5) Apply engine oil to guide seal and install guide seal and guide.

INSTALLATION
1) Install two oil pump pins and oil pump gasket to cylinder block.

Use a new gasket.
2) To prevent oil seal lip from being damaged or upturned when

installing oil pump to crankshaft, fit special tool (Oil seal guide)
to crankshaft, and apply engine oil to special tool.

Special Tool
(A): 09926-18210

3) Install oil pump to cylinder block.
As there are 2 types of oil pump bolts, refer to figure for their cor-
rect use and tighten them to specified torque.

Tightening Torque
(a): 11 Nem (1.1 kg-m, 8.0 {b-ft)

4) Install rubber seal between oil pump and water pump.
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3, @)

1. Key
2. Crank timing belt pulley
3. Pulley bolt
4. Dowal pin (crankshaft pulley pin)

4

>

5. Flywheel {A}
(Drive plate for A/T)

5) Install timing pulley key and crank timing belt pulley. Refer to
figure for proper installation of these parts.
With crankshaft locked, tighten crank timing belt pulley bolt to
specified torque.

Tightening Torque
(a): 130 N-m (13.0 kg-m, 94.0 Ib-ft)

Special Tooi
(A): 09927-56010

6) Install timing belt, tensioner, oil pump strainer, oil pan and other
paris as previously outlined.

7) Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.

8) Adjust water pump drive belt tension, referring to “ENGINE
COOLING’ section.

9) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section OB.

10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE’ in section OB.

11) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL’ section.

12) Connect negative cable at battery.
18) Verify that there is no coolant leakage and each oil leakage at

each connection.
14) After completing installation, check oil pressure by running en-

gine.
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ROCKER ARMS, ROCKER SHAFT AND CAMSHAFT

11,

SOO
N 

D
A

E
 

OW
>

12.
12-1,

13.
14,
15.
16.
i.
18.
19.
20.

Camshaft
Camshaft oil seal
Rocker arm shaft
O-ring
Rocker shaft bolt
Rocker arm (IN)
Rocker arm No. 1 (EX)
Rocker arm No. 2 (EX)

. Valve adjusting screw
. Valve adjusting screw

Clip
Lock nut (without flange)
Lock nut (with flange)
Rocker arm spring
Intake valve
Exhaust valve
Valve spring
Valve spring retainer
Valve cotter
Valve spring seat
Valve stem seal

REMOVAL
1) Disconnect negative cable at battery.

1, Engine hood lock

2) Removal engine hood lock from front upper member.

3) Remove radiator referring to “ENGINE COOLING” section.
4) Remove timing belt as previously outlined.
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1. CMP sensor
2. CMP sensor case

1. Valve adjusting screw
2. Lock nut
3. Rocker arm

41, Oil plug
2, Timing belt

inside cover

5) Remove camshaft timing belt pulley by using special tool.

Special Tool
(A): 09917-68220

6) Remove cylinder head cover as previously outlined.

7) Disconnect CMP sensor connector and remove CMP sensor
case from cylinder head.
Place a container or rag under CMP sensor case, for a small
amount of oil flows out during removal of case.

8) After loosening all valve adjusting screw lock nuts, turn adjust-
ing screws back all the way to allow all rocker arms to move
freely.

9) Remove camshaft housing and camshaft.

NOTE:
To remove camshaft housing bolts, loosen them in such
order as indicated in figure, a little at a time.

10) Remove rocker arm shaft plug and timing belt inside cover.
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1. Rocker arm shaft bolt
2. Rocker arm shaft

1. Rocker arm shaft
2, O-ring

1. Rocker arm (EX)
2. Rocker arm spring

EX 1 IN

1

2 1. Adjusting screw
2. Rocker arm
3. Cam-riding face

11) Remove intake rocker arm with clip from rocker arm shaft.

NOTE:
Do not bend clip when removing intake rocker arm.

12) Remove rocker arm shaft bolts.

13) Push off rocker arm shaft end to CMP sensor case side and re-
move O-ring from shaft.

14) Remove exhaust rocker arms and rocker arm spring by pulling
rocker arm shaft to front side.

INSPECTION

Adjusting Screw and Rocker Arm
If tip of adjusting screw is badly worn, replace it.
Rocker arm must be replaced if its cam-riding face is badly worn.
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LV

Rocker Arm Shaft Runout
Using “V” blocks and dial gauge, check runout. If runout exceeds
its limit, replace rocker arm shaft.

Runout limit: 0.20 mm (0.008 in.)

Rocker Arm-to-Rocker Arm Shaft Clearance
Using a micrometer and a bore gauge, measure rocker shaft dia.
and rocker arm |.D.
Difference between two readings is arm-to-shaft clearance on
which a limit is specified.
If limit is exceeded, replace shaft or arm, or both.

Item Standard Limit

Rocker arm |.D. 15.996 — 16.014 mm
(0.6298 — 0.6305 in.)

. 15.969 - 15.984 mm
Rocker arm shaft dia. (0.6287 — 0.6293 in.) —_

0.012 - 0.045 mm 0.09 mm
(0.0005 — 0.0018 in.) (0.0035 in.)Arm-to-shaft clearance

Cam Wear
Using a micrometer, measured height of cam. If measured height
is below limit, replace camshaft.

Cam height Standard Limit

Intake cam 36.184 ~ 36.344 mm 36.084 mm
{1.4246 ~ 1.4308 in.) (1.4206 in.)

Exhaust cam 35,800 ~ 36.060 mm 35.800 mm
(1.4134 — 1.4197 in.) (1.4094 in.)

Camshaft Runout
Hold camshaft between two “V” blocks, and measure runout by us-
ing a dial gauge.
If runout exceeds the limit, replace camshaft.

Runout limit: 0.10 mm (0.0039 in.)
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1. Gaging plastic

Camshaft Journal Wear
Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.
if any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housing.

Check clearance by using gaging plastic.
The procedure is as follows.
1) Clean housing and camshaft journals.
2) Install camshaft to cylinder head.
3) Place a piece of gaging plastic the full width of journal of cam-

shaft (parallel to camshaft).
4) Install camshaft housing, referring to page GA1-38.
5) Tighten camshaft housing bolts in such order as indicated in fig-

ure a little at a time till they are tightened to specified torque.

Tightening Torque
(a): 11 N-m (1.1kg-m, 8.0 Ib-ft}

NOTE:
Do not rotate camshaft while gaging plastic is installed.

6) Remove housing and using scale on gaging plastic envelope,
measure gaging plastic width at its widest point.

Standard Limit

Journal 6.040 — 0.082 mm 0.12 mm
clearance (0.0016 ~ 0.0032 in.) {0.0047 in.)
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. 1, Rocker arm spring
2. Rooker arm {EX}

4. Rocker drm shaft
2. O-ring

1, Parallel

If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the dif-
ference from specification is greater.

{tem Standard

28.000 — 28.021 mm
(1.1024 - 1.1031 in.)

27,939 — 27.960 mm
(1.1000 ~ 1.1008 in.)

Camshaft Journal bore dia,

Camshaft journal O.D.

INSTALLATION
1) Apply engine oil to rocker arm shaft and rocker arms.
2) Install rocker arm shaft, rocker arm (exhaust side) and rocker

arm spring.

3) Check O-ring for damage or deterioration. With O-ring groove in
rocker arm shaft exposed to transmission side once, install O-
ring to racker arm shaft.

4) Set rocker arm shaft so that its cut part faces down and becomes
in parallel with head cover mating surface.
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1. Rocker arm
3 2. Clip

3. Pivot holding part

1. Timing beit side
2, Flywheel side

(0)

@ = Indicates position from timing
belt side. Install in numerical
order starting from timing belt
side.

* Indicates directian of housing.
Install so that arrow is directed
toward timing belt side.

5) Install rocker arm shaft bolts and tighten them to specified
torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

6) Fill small amount of engine oil into arm pivot holding part of rock-
er arm shaft. Install rocker arm (intake side) with clips to rocker
arm shaft.

7) Apply engine oil to cams and journals on camshaft and put cam-
shaft on cylinder head. Install camshaft housing to camshaft and
cylinder head.
* Apply engine oil to sliding surface of each housing against

camshaft journal.
@ Apply sealant to mating surface of No.6 housing which will

mate with cylinder head.

“A” Sealant: 99000-31110

# Embossed marks are provided on each camshaft housing, in-
dicating position and direction for installation.
install housing as indicated by these marks.

@ As camshaft housing No. 1 retains camshaft in proper position
as to thrust direction, make sure to first fit No. 1 housing to No,
1 journal of camshaft securely.

® After applying engine ail to housing bolts, tighten them tempo-
rarily first. Then tighten them by following sequence as incli-
cated in figure.
Tighten a little at a time and evenly among bolts and repeat
lightening sequence three to four times before they are tight-
ened to specified torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
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4. Camshaft timing belt pulley 2. Dwell pin

ta)

8)

9)

install camshaft oif seal.
After applying engine oil to oil seal lip, press-fit camshaft oil
seal till oil seal surface becomes flush with housing surface.

Install rocker arm shaft plug and timing belt inside cover.
Then tighten rocker arm shaft plug to specified torque.

Tightening Torque
(a): 33 N-m (8.3 kg-m, 24.0 Ib-ft)

10) Install camshaft timing belt pulley to camshaft while fitting pin
on camshaft into slot at “E” mark.

11) Using special tool, tighten pulley bolt to specified torque.

Tightening Torque
(a): 60 N-m (6.0 kg-m, 43.5 Ib-ft)

Special Tool
(A): 09917-68220

12) Install belt tensioner, timing belt, outside cover, crankshaft
pulley and water pump belt as previously outlined.

13) After applying sealant to part “A” as shown in figure at the left,
install CMP sensor case to cylinder head and tighten its fixing
bolts to specified torque.

“A” Sealant: 99000-31110

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

Connect CMP sensor connector.
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1. Engine hood tock

14) Adjust valve clearance as previously outlined.
18) Install cylinder head cover.
16) Install radiator and refill cooling system referring to “ENGINE

COOLING?” section.

17) Install hood lock to front upper member and adjust lock position
referring to “BODY SERVICE” section.

18) Refill A/T fluid referring to “AUTOMATIC TRANSMISSION”
section.

19) Connect negative cable at battery.
20) Upon completion of installation, verify that there is no coolant

leakage or A/T fluid leakage (for A/T vehicle) at each connec-
tion.

21) Confirm that ignition timing is within specification referring to
“IGNITION SYSTEM” section.
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VALVES AND CYLINDER HEAD

. Valve cotters

. Valve spring retainer
Valve spring

. Valve stem seal

. Valve spring seat

. Exhaust valve

\ i2

NOMa
ON=. Intake valve

REMOVAL
1) Relieve fuel pressure according to fuel pressure relief procedure

described in section 6.
2) Disconnect negative cable at battery.

NL

Coal SS ie rn
ape

—

3) Drain cooling system.

4) Remove intake manifold stiffener.
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5) Remove air intake hose.
6) Disconnect following electric wires:

# Throttle position sensor @ EGR valve (if equipped)

@ idle air control valve @ EVAP canister purge valve
@ Engine coolant temp. sensor © Injector wires at the
¢@ Camshaft position sensor coupler
* Ground wires from intake @ Heated oxygen sensor

manifoid (if equipped)
and then release above wire harnesses from clamps.

7) Disconnect following hoses:
*#EVAP canister purge hose from EVAP canister purge valve
@ Brake booster hose from intake manifold
* Engine coolant hose (outlet side) from throttle body.

@ Radiator inlet hose from thermostat cap.
@ Heater inlet hose from pipe.
@ Fuel feed hose and return hose from each pipe.

8) Disconnect accelerator cable and A/T throttle cable (if
equipped) from throttle body.

1, Fuel feed hose
2. Fuel return hose

9) Remove cylinder head cover as previously outlined.
Loosen all valve lash adjusting screws fully.

10) Remove timing belt and camshaft as previously outlined.
11) Remove generator adjust arm from intake manifold.
12) Remove air conditioning compressor adjust arm from cylinder

head. (if equipped)
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“1”: Camshatt pulley side
“2”, Distributor side

13) Disconnect exhaust pipe from exhaust manifold and remove
exhaust manifold stiffener.

14) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

15) Check all around cylinder head for any other parts required to
be removed or disconnected and remove or disconnect what-
ever necessary.

16) Remove cylinder head with intake manifold and exhaust man-
ifold, using lifting device.
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1, Vaive stem oif seal
2. Valve spring seat

DISASSEMBLY
1) For ease in servicing cylinder head, remove intake manifold with

throttle body and exhaust manifold from cylinder head.
2) Remove intake rocker arm with clip from rocker arm shaft, re-

move rocker arm shaft bolts and remove exhaust rocker arms

and springs by pulling its shaft out to transmission side.
3) Using special too! (Valve lifter), compress valve springs and then

remove valve cotters by using special tool (Forceps) as shown,

Special Tool
(A): 09916-14510
(B): 09916-14910
(C): 09916-84511

4) Release special tool, and remove spring retainer and valve
spring.

5) Remove valve fram combustion chamber side.

6) Remove valve stem oil seal from vaive guide, and then valve
spring seat.

NOTE:
Do not reuse oil seal once disassembled. Be sure to use
hew oil seal when assembling.

7) Using special too! (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.

Special Tool
(A): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

8) Place disassembled parts except valve stem seal and valve
guide in order, so that they can be installed in their original posi-
tion.
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INSPECTION

Valve Guides
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.

ltem Standard Limit

in 5.465 ~ 5,480 mm .
Valve stem (0.2152 ~ 0,2157 in.)
diameter Ex 5.440 ~ 5.455 mm -

(0.2142 ~ 0.2148 in.)

Valve guide in 5.500 ~ 5.512 mm _
LD. Ex (0.2166 ~ 0.2170 in.)

In 0,020 ~ 0.047 mm 0.07 mm

Stem-to-guide (0.0008 - 0.0018 in.) (0.0027 in.)
clearance Ex 0,045 — 0.072 mm 0.09 mm

(0.0018 — 0.0028 in.) (0.0035 in.)

If bore gauge is not available, check end deflection of valve stem
with a dial gauge instead.
Move stem end in directions (1) and (2) to measure end deflection.
If deflection exceeds its limit, replace valve stem and valve guide.

fn 0.14 mm (0.005 in.)

Ex 0.18 mm (0.007 in.)
Valve stem end deflection limit

Valves
@ Remove all carbon from valves.
@ Inspect each valve for wear, burn or distortion at its face and stem

and, as necessary, replace it.
@ Measure thickness of valve head. If measured thickness exceeds

limit, replace valve.

Valve head thickness

Standard Limit

IN 08-1.2mm 0.6 mm (0.024 in.)

EX (0.03 - 0,047 in.) 0.7 mm (0.027 in.)

A/S an

1. Vaive head thickness
2. 45°
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|
* Inspect valve stem end face for pitting and wear. If pitting or wear

is found there, valve stem end may be resurfaced, but not so
much as to grind off its chamfer. When it is worn so much that its
chamfer is gone, replace valve.

® Seating contact width:
Create contact pattern on each valve in the usual manner, i.e., by
giving uniform coat of marking compound fo valve seat and by ro-
tatingly tapping seat with vaive head. Valve lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width revealed
by contact pattern on valve face Ex

1.74-1.38mm

(0.0433 — 0.0512 in.)
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1, Valve seat cutter

1. Valve seat

@ Valve seat repair:
A valve seat not producing a uniform contact with its valve or
showing width of seating contact that is out of specified range
must be repaired by regrinding or by cutting and regrinding and
finished by lapping.
1) EXHAUST VALVE SEAT: Use valve seat cutters to make two

cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for exhaust valve seat:
4.1-1.3 mm (0.0433 — 0.0512 in.)

2) INTAKE VALVE SEAT: Cutting sequence is the same as for ex-
haust valve seats.

Seat width for intake valve seat:
1.1-1.3 mm (0.0433 — 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.

Cylinder Head
@ Remove all carbon from combustion chambers.

NOTE:
Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when
decarboning. The same applies to valves and vaive seats,
too.

@ Check cylinder head for cracks in intake and exhaust ports, com-
bustion chambers, and head surface.



6A1-48 ENGINE MECHANICAL (G16 ENGINE}

@ Flatness of gasketed surface:
Using a straightedge and thickness gauge, check surface ata to-
tal of 6 locations. If distortion limit, given below, is exceeded, cor-
rect gasketed surface with a surface plate and abrasive paper of
about #400 (Waterproof silicon carbide abrasive paper): place
paper on and over surface plate, and rub gasketed surface
against paper to grind off high spots. Should this fail to reduce
thickness gauge readings to within limit, replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage results in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

® Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces should be corrected or cylinder head replaced.

Limit of distortion: 6.10 mm (0.004 in.)
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Valve Springs
@ Referring to data given below, check to be sure that each spring

is in sound condition, free of any evidence of breakage or weak-
- ening. Remember, weakened valve springs can cause chatter,

not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

Item Standard Limit

Valve spring 36.83 rm 35.67 mm
free length (1.4800 in.) (1.4043 in.)

40.7 ~ 12.6 kg for 9.3 kg for
Valve spring 31.5mm 31.5 mm
preload (23.6 — 27.5 tb/ (20.5 Ib/

4.24 ind 1.24 in.)

# Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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ASSEMBLY
1) Before installing valve guide into cylinder head, ream guide hole

with special tool (11 mm reamer) so remove burrs and make it
truly round.

Special Tool
(A): 09916-34542
(B): 09916-38210

(8) 2) Install valve guide to cylinder head.
Heat cylinder head uniformly at a temperature of 80 to 100°C
(176 to 212°F) so that head will not be distorted, and drive new
valve guide into hole with special tools. Drive in new valve guide
until special tool (Valve guide installer) contacts cylinder head.
After installing, make sure that valve guide protrudes by 11.5
mm (0.45 in.) from cylinder head.

Special Tool
(C): 09916-56011
(D): 09916-58210

NOTE:

® Do not reuse valve guide once disassembled.
Install new valve guide (Oversize).

* Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (in and Ex): 11.5 mm (0.45 in.)

1. Valve guide protrusion (41.5 mm}

3) Ream vaive guide bore with special tool (5.5 mm reamer).A
After reaming, clean bore.

Special Tool
(A): 09916-34542

(8) ({B): 09916-34550

4) Install valve spring seat to cylinder head.
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4. Valve stem seal

, Large-pitch
. Smail-pitch
. Vaive spring retainer

side
. Valve spring seat side

ae
s

>

5) Install new valve stem seal to valve guide.
After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.
After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tooi
(A): 09917-98221
(B): 09916-58210

NOTE:
© Do not reuse seal once disassembled. Be sure to install

new seal.
« When installing, never tap or hit special tool with a ham-

mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

6) Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and vaive stem.

7) install valve spring and spring retainer.
Each valve spring has top end (large-pitch end) and bottom end
(small-pitch end). Be sure to position spring in place with its bot-
tom end (small-pitch end) facing the bottom (valve spring seat
side).

8) Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool
(A): 09916-14510
(B): 09916-14910
(C): 09916-84511
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1. Cylinder head gasket
2. Crankshaft putley side
3. Flywheel side

“1": Camshaft pulley side

9) Install rocker arms, springs and rocker arm shaft as previously
outlined.

10) Install intake manifold and exhaust manifold.

INSTALLATION
1} Remove old gasket and oil on mating surfaces and install new

head gasket as shown in figure, that is, “TOP” mark provided
on gasket comes to crankshaft pulley side, facing up (toward
oylinder head side).

2) Check to make sure that oil jet (venturi plug) is installed and if
itis, that it is not clogged.
When insialling it, be sure to tighten to specified torque.

Tightening Torque
(a): 5 N-m (0.5 kg-m, 4.0 Ib-ft}

3) Apply engine oil to cylinder head bolts and tighten them gradu-
ally as follows.
(1) Tighten all bolts to 35 N-m (3.5 kg-m, 25.0 lb-ft) according

to numerical order in figure.
(2)In the same manner as in (1), tighten them to 55 N-m (5.5

kg-m, 40.0 Ib-ft).
(3) In the same manner as in (1) again, tighten them to specified

torque.

Tightening Torque
(a): 68 N-m (6.8 kg-m, 49.5 Ib-ft)



ENGINE MECHANICAL (G16 ENGINE) 6A1-53

4) Reverse removal procedure for installation.
5) Adjust water pump drive belt tension, referring to “ENGINE

COOLING” section.
6) Adjust power steering pump belt tension or A/C compressor

beit tension, if equipped. Refer to section OB.
7) Adjust intake and exhaust valve lashes as previously outlined.
8) Adjust accelerator cable play and A/T throttle cable play. Refer

to section 6E1.
9) Check to ensure that all removed paris are back in place.

Reinstall any necessary parts which have not been reinstalled.
10) Refill cooling system referring to “ENGINE COOLING?” section.
11) Connect negative cable at battery.
12) Verify that there is no fuel leakage, coolant leakage and ex-

haust gas leakage at each connection.
13) Confirm that ignition timing is within specification referring to

“IGNITION SYSTEM” section.
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1. Top ring 6. Cannesting rod
2, 2nd ring bearing cap
3. Oil ring 7. Connecting rod
4. Piston bearing
5. Connecting rod 8. Piston pin

9. Piston pin circlip

1. Guide hoses

PISTON, PISTON RINGS, CONNECTING RODS
AND CYLINDERS

REMOVAL
1) Remove cylinder head from cylinder block as previously out-

lined.

2) Drain engine oil.
3) Remove oil pan and oil pump strainer as previously outlined.
4) Mark cylinder number on all pistons, connecting rods and rod

bearing caps, using silver pencil or quick drying paint.

&) Remove rod bearing caps.
6) Install guide hose over threads of rod bolts. This is to prevent

damage to bearing journal and rod bolt threads when removing
connecting rod.

7) Decarbon top of cylinder bore before removing piston from cylin-
der.

8) Push piston and connecting rod assembly out through the top of
cylinder bore.
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1. Piston pin circlip

DISASSEMBLY
1) Using piston ring expander, remove two compression rings (Top

and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
® Ease out piston pin circlips, as shown.

@ Force piston pin out.

CLEANING
Clean carbon from piston head and ring grooves, using a suitable
tool.
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INSPECTION

Cylinders
© inspect cylinder walls for scratches, roughness, or ridges which

indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use oversize piston.

@ Using a cylinder gauge, measure cylinder bore in thrust and axial
directions at two positions as shown in figure.
If any of following conditions is noted, rebore cylinder.
1) Cylinder bore dia. exceeds limit.
2) Difference of measurements at two positions exceeds taper

limit.
3) Difference between thrust and axial measurements exceeds

out-of-round limit.

; Cylinder bore dia. limit: 75.15 mm (2.9586 in.)

B esmmarainy Taper and out-of-round limit: 0.10 mm (0.0039 in.)
NOTE:
If any one of four cylinders has to be rebored, rebore all

four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Pistons
@ Inspect piston for faults, cracks or other damaged.

Damaged or faulty piston should be replaced.
@ Piston diameter:

As indicated in figure, piston diameter should be measured at a
position 23 mm (0.91 in.) from piston skirt end in the direction per-
pendicular to piston pin.

74.970 ~ 74.890 mm
Standard (2.9516 ~ 2.9523 in.)

Piston ueisize: 75.220 ~ 78.230 mm
diameter (0.0098 in.) (2.9614 ~ 2,9618 in.)

0.50 mm 75.470 ~75.480 mm
(0.0196 in.) (2.9712 ~2.9716 in.)

1, 23mm (0.91 in)
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4. 23mm (0.91 in}

1. Piston ting
2. Thickness gauge

@ Piston clearance:

Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 — 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

® Ring groove clearance:

Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge.
lf clearance is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 — 0.07 mm (0.0012 — 0.0027 in.)
2nd: 0.02 — 0.06 mm (6.6008 - 0.0023 in.)

Piston Pin
@ Check piston pin, connecting rod small end bore and piston bore

for wear or damage, paying particular attention to condition of
small end bore bush, If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

@ Piston pin clearance:
Check piston pin clearance in small end. Replace connecting rod
if ts small end is badly worn or damaged or if measured clearance
exceeds limit.

Item Standard Limit

Piston clearance in 0,003 ~ 0.074 mm 0.05 mm
small end {0.0001 ~ 0.0006 in.) (0.0020 in.)

Smalil-end bore:
49.003 -— 19.011 mm (0.7482 — 0.7486 in.)

Piston pin dia.:
18.997 — 19.000 mm (0.7479 — 0.7480 in.)
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1. Cylinder biock
2. Feeler gauge
3. Piston ring
4, 120 mm (4.72 in}

Piston Rings
To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.
if measured gap is out of specification, replace ring.

NOTE:
Decarbon and clean top of cylinder bore before inserting pis-
ton ring.

ltem Standard Limit

‘ 0.2 ~ 0.35 mm 0.7 mm
Pick Top ting (0.0079 ~ 0.0137 in.) (0.0275 in.)

istonr Pi 6.35 ~ 0.50 mm 0.7 mmoa end éndring | (0.0188 0.0197 in.) | (0.0275 in.)
ot of 0.1-06.4mm 1.7 mmOlling | (0.0039 - 0.0187 in.) _| (0.6869 in.)

Connecting Rod
® Big-end side clearance:

Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

item Standard Limit
Big-end side 0.10-0.25 mm 0.35 mm
clearance (0.0039 — 0.0098 in.) (0.0137 in.)

® Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist and,
if limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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i

4. Rod bearing cap
2. Arrow mark
3. Crankshaft pulley side

“

Crank Pin and Connecting Rod Bearings
® inspect crank pin for uneven wear or damage. Measure crank pin

for out-of-round or taper with a micrometer. If crank pin is
damaged, or out-of-round or taper is out of limit, replace
crankshaft or regrind crank pin referring to following step 6).

Connecting rodbearing size Crank pin diameter

43,982 ~ 44,000 mm
(1.7316 ~ 1.7322 in.)

43.732 ~ 43.750 mm
(1,7218 ~ 1,7224 in.)

Standard

0.25 mm undersize

Out-of-round and taper limit: 0.01 mm (0.0004 in.)

@ Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.
Two kinds of rod bearing are available; standard size bearing and
0.25 mm undersize bearing. To distinguish them, 0. 25 mm under-
size bearing has the stamped number (US025) on its backside as
indicated in figure, but standard size one has no number.

@ Rod bearing clearance:
1) Before checking bearing clearance, clean bearing and crank

pin.
2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crankpin as con-

tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)

eR —————
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1. Gaging plastic
2. Seale

tar2

Piston

No, 1 Cylinder
No, 2 Cylinder
No. 3 Gylinder

C7 No. 4 Cylinder

Flywheet
side

5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (clearance).
if clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

Item Standard Limit

Bearing 6.020 — 0.050 mm 0.080 mm
clearance {0.0008 ~ 0.0019 in.) (0.0031 in.)

6) If clearance can not be brought to within its limit even by using
a new standard size bearing, replace crankshaft or regrind
crankpin to undersize as follows.
~ Install 0.25 mm undersize bearing to connecting rod big end.
-~- Measure bore diameter of connecting rod big end.
~ Regrind crankpin to following finished diameter.

Finished Measured big end
: an . 0.035 mm

crankpin | = | bore dia. (including :
. . ; (0.0014 in.)

dia. undersize bearing)

~— Confirm that bearing clearance is within above standard val-
ue.

ASSEMBLY

NOTE:
Two sizes of piston are available as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Each piston has stamped number 1 or 2 as shown. It represents
outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder biock
as shown. The first number represents inner diameter of No.1
cylinder, the second number of No.2 cylinder, the third number
of No.3 cylinder and the fourth number of No.4 cylinder.



ENGINE MECHANICAL (G16 ENGINE) 6A1-61

Crankshaft
pulley side

Circlip 1, Piston
2. Arrow mark
3. Connecting rod
4, Oil hole

The oit hole should
come on intake side

4. tstring
2. andring
8. Oil ring

1. Arrow mark
2. istring end

gap
3. 2nd ring end

gap and olf ring
spacer gap

4, Oil ring upper
rail gap

5. Oil ring lower
rail gap

§. Intake side
7. Exhaust side

c) Stamped number on piston and that on cylinder block should
correspond. That is, install number 2 stamped piston to cylinder
which is identified with number 2 and a number 1 piston to cylin-

der with number 1.

Piston Cylinder
Number Piston-to-cylinder

atthe top. Outer diameter ‘non Bore diameter clearance
(mark)

‘ 74.98 ~ 74.99 mn ; 75,01 ~ 75.02 mm carver
(2.9820 ~ 2.9824 in.) (2.0531 ~ 2.9536 in.) 0.0018 in.)

2 74.97 ~ 74.98 men 2 75.00~75.01mm | 902 6.04 mm
(2.9516 ~ 2.9820 in.) (2.9528 ~ 2.9531 in, (0.00080.0018 in.)

Also, a letter A, B or C is stamped on piston head but ordinarily
itis not necessary to discriminate each piston by this letter.

1) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
Circlip should be installed with its cut part facing either up
or down as shown in figure.

2) Install piston rings to piston:
¢@ As indicated in figure at the left, 1st and 2nd rings have “RN”,

*“T’ or “R” mark respectively. When installing these piston rings
to piston, direct marked side of each ring toward top of piston.

® ist ring differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

@ When installing oil ring, install spacer first and then two rails.

3) After installing three rings (1st, 2nd and oil rings), distribute their
end gaps as shown in figure.
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INSTALLATION OR CONNECTION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod

bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween hearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crankpin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor) to compress rings.
Guide connecting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

§) Install bearing cap:
Point arrow mark on cap to crankshaft pulley side.
Tighten cap nuts to specification.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)
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6) Reverse removal procedure for installation, as previously out-
lined.

7) Adjust water pump drive belt tension, referring to section 0B.
8) Adjust power steering pump belt tension or A/C compressor

belt tension, if equipped. Refer to section OB.

9) Adjust intake and exhaust valve lashes as previously outlined.
10) Adjust accelerator cable play and A/T throttle cable (for 4 A/T

model) play. Refer to section 6E1.
11) Check to ensure that all removed parts are back in place. Rein-

stall any necessary paris which have not been reinstalled.
12) Refill engine with engine oil, referring to item “ENGINE OIL

CHANGE?” in section 0B.
13) Refill cooling system referring to “ENGINE COOLING? section.
14) Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL” section.
15} Connect negative cable at battery.
16) Verify that there is no fuel leakage, coolant leakage, oil leakage

and exhaust gas leakage at each connection.
17) Verify that ignition timing is within specification referring to

“IGNITION SYSTEM” section.
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ENGINE ASSEMBLY
REMOVAL
1) Release fuel pressure in fuel feed line by referring to Fuel Pres-

sure Relief Procedure in section 6.
2) Disconnect negative cable from battery.
3) Remove engine hood.

4) Drain cooling system.
5) Remove radiator fan and fan shroud.

Refer to “ENGINE COOLING?” section.

6) Remove air intake hose.
7) Disconnect following electric wires:

® Ground wires from intake manifold
* Camshaft position sensor
@ EGR valve (if equipped)

@ EVAP canister purge vaive
@ Engine coolant temp. sensor

# Throttle position sensor
# Idle air control valve

@ Fuel injector wire at the connector
@ Generator
@ Ground cable from cylinder block (if equipped)
@ Heated oxygen sensor (if equipped)
e Engine oil pressure switch
@ Power steering pressure switch (if equipped)
and then release wire harnesses from clamps.

8) Remove starter motor.
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9) Disconnect following hoses:
® Canister purge hose from EVAP canister purge valve
@ Radiator outlet hose from inlet pipe
@ Brake booster hose from intake manifold

@ Heater inlet and outlet hose from pipe

e Fuel feed hose and return hose from each pipe
@ A/T fluid hose clamp from bracket

10) Disconnect accelerator cable and A/T throttle cable (if
equipped) from throttle body and each clamp.

11) With hose connected, detach A/C compressor and/or power
steering pump with bracket from cylinder block if equipped.

12) Loosen bolts fastening cylinder block and transmission.

13) Hoist vehicle.
14) Drain engine oil if necessary.
15) Remove exhaust pipe bolts.
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16) Remove right side transmission stiffener from transmission
and cylinder block (A/T).

17) Remove clutch housing (torque converter housing) lower
plate.

18) Remove torque converter bolts (A/T).

Special Tool
(A): 09927-56010

18) Remove nuts fastening cylinder block and transmission.
20) Lower vehicle.
21) Support transmission with jack.

With A/T vehicle, don’t jack under A/T oil pan to support trans-
mission.

22) Install lifting device.
23) Remove engine mounting bracket nuts (R & L).
24) Before lifting engine, check to ensure ail hoses, electric wires

and cables are disconnected from engine.
25) Remove engine assembly from chassis and transmission by

lifting a little, sliding towards the front side, and then carefully
hoist engine assembly.
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INSTALLATION
1) Lower engine assembly into engine compartment and connect

engine to transmission.
Hand-tighten bolts and nuts fastening cylinder block and trans-
mission.

2) Tighten engine mounting bracket nuts (R & L).

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 fb-ft)

3) Tighten bolts fastening cylinder block and transmission to speci-
fled torque.

Tightening Torque
(a): 85 N-m (8.5 kg-m, 61.5 Ib-ft}

4) Remove lifting device.

5) Reverse removal procedure for installation, noting the following.
@ Tighten torque converter bolts to specified torque (A/T).

Tightening Torque
{a): 65 N-m (6.5 kg-m, 47.0 Ib-ft)

@ Tighten nuts fastening cylinder block and transmission to spe-
cified torque.

Tightening Torque
(b): 85 N-m (8.5 kg-m, 61.5 Ib-ft)
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® Tighten bolts of exhaust pipes to specified torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

® Tighten transmission stiffener bolts (right side) to specified
torque (A/T).

Tightening Torque ,
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

&) Adjust water pump drive beit tension, referring to “ENGINE
COOLING” section.

7) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section OB.

8) Adjust accelerator cable play and A/T throttle cable (for A/T)
play. Refer to section 6E1.

9) Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.

10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE?’ in section OB.

11) Refill cooling system referring to “ENGINE COOLING? section.
12) Verify that there is no fuel leakage, coolant leakage and ex-

haust gas leakage at each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK
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REMOVAL
1) Remove engine assembly from body as previously outlined.
2) Remove clutch cover, clutch disc and flywheel (drive plate for

A/T).

Special Tool
(A): 09924-17810

3) Remove crankshaft pulley, timing belt and crankshaft timing
pulley.

4) Remove cylinder head assembly.
5) Remove oil pan and oil pump strainer.
6) Remove oil pump.

7) Remove oil seal housing.
8) Remove connecting rod bearing caps.

9) Loosen crankshaft bearing cap bolts in such order as indicated
in figure a little at a time and remove bearing caps.

10) Remove crankshaft from cylinder block.
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+. Thrust bearing

INSPECTION

Crankshaft

Crankshaft runout
Using a dial gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play
Measure this play with crankshaft set in cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed.

Use a dial gauge to read displacement in axial (thrust) direction of
crankshaft.
Ifits limit is exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

ltem Standard Limit

Crankshaft thrust 0.11 - 0.31 mm 0.38 mm
play ; (0.0044 - 0.0122 in.) (0.0149 in.)

2.500 mm
Standard .

Thickness of crank- (0.0984 in.)
shaft thrust bearing , 0.425 mm 2.563 mm

Oversize: (6.9049 in) | (0.1009 in.)

Out-of-round and taper (uneven wear) of journals
An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings.
if any one of journals is badly damaged or if amount of uneven wear
in the sense explained above exceeds its limit, regrind or replace
crankshaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
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Main Bearings

Generai information
@ Service main bearings are available in standardsize and 0.25 mm

(0.0098 In.) undersize, and each of them has 5 kinds of bearings
differing in tolerance.

® Upper half of bearing has oil groove as shown in figure. Install this
half with oil groove to cylinder block.

@On each main bearing cap, arrow mark and number are em-
bossed as shown in figure.
.When installing each bearing cap to cylinder block, point arrow
mark toward crankshaft pulley side and install each cap from that
side to flywheel side in ascending order of numbers “1”, “2”, 3",
“4” and “5”. Tighten cap bolts to specified torque.

Inspection
Check bearings for pitting, scratches, wear or damage.
if any malcondition is found, replace both upper and lower halves.
Never replace one half without replacing the other half.

Main bearing clearance
Check clearance by using gaging plastic according to following pro-
cedure.
1) Remove bearing caps.
2) Clean bearings and main journals.
3) Place a piece of gaging plastic to full width of bearing (parallel

to crankshaft) on journal, avoiding oil hole.

4) Install bearing cap as previously outlined and evenly toque cap
bolts to specified torque.
Bearing cap MUST be torqued to specification in order to assure
proper reading of clearance.

Tightening Torque
(a): 54 N-m (5.4 kg-m, 39.0 Ib-ft)

NOTE:
Do not rotate crankshaft while gaging plastic is installed.
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1. Gaging plastic
2. Scale

4. Crank webs of No.2 and No.3 cylinders

5) Remove cap and using scale on gaging plastic envelope, mea-
sure gaging plastic width at its widest point. Ifclearance exceeds
its limit, replace bearing. Always replace both upper and lower
inserts as a unit.
Anew standard bearing may produce proper clearance. If not,
it will be necessary to regrind crankshaft journal for use of 0.25
mm undersize bearing.
After selecting new bearing, recheck clearance.

Standard Limit

Bearing clearance 0.016 ~ 0.036 mm 0.080 mm
(0.0006 ~ 0.0014 in.) (0.0023 in.)

Selection of main bearings
STANDARD BEARING:
ifbearing is in malcondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter by using following procedure.

As shown in figure, crank webs of No.2 and No.3 cylinders have
five stamped numerals.
Three kinds of numerals (“1", “2” and “3”) represent following
Journal diameters.

Numeral stamped Journal diameter
51.994 — 52.000 mm
(2.0470 — 2.0472 in.)

51,988 - 51.994 mm
(2.0468 ~ 2.0470 in.)

51,982 ~ 51.988 mm
(2.0465 ~ 2.0468 in.)

1

2

3

The first, second, third, fourth and fifth (left to right) stamped nu-
merals represent journal diameters at bearing caps 4” 2", 4",
“4” and “5” respectively.
For example, in figure, the first (leftmost) numeral "3" indicates
that journal dia. at bearing cap “1” is within 51 982 --51.988 mm,
and second one “1” indicate that journal dia. at cap “2” is within
51.994 — 52.000 mm.

ee
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1, Paint

2) Next, check bearing cap bore diameter without bearing. On mait-
ing surface of cylinder block, four alphabets are stamped as
shown in figure.
Three kinds of alphabets (“A’, "B” and “C”) represent following
cap bore diameters.

Bearing cap bore diameterAlphabet stamped (without bearing)
A 56,000 - 56.006 mm

(2.2047 ~ 2.2050 in.)
B 56.006 ~ 56.012 mm

(2.2050 ~ 2.2052 in.)
c 56.012 ~ 56.018 mm

(2.2052 — 2.2054 in.)

The first, second, third, fourth and fifth (left to right) stamped al-
phabets reperesent cap bore diameters of bearing caps “1”, “2”,
“3”, “4” and °S”, respectively.
For example, in figure, the first (leftmost) alphabet “B” indicates
that cap bore dia. of bearing cap “1” is within 56.006 — 56.012
mm, and the fifth (rightmost) alphabet “A’ indicates thatcap bore
dia. of cap “5” is within 56.000 — 56.006 mm.

3) There are five kinds fo standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.
Each color indicates following thickness at the center of bearing,

Color painted Bearing thickness

1.998 ~ 2,002 mmGreen (0.0787 ~ 0.0788 in.)
2.001 — 2,005 mmBlack (0.0788 ~ 0.0789 in.)

Colorless 2,004 ~ 2.008 mm
(no paint) (0.0789 ~- 0.0790 in.)

2.007 ~ 2.011 mmYellow (0.0790 ~ 0.0791 in.)
Blue 2.010 — 2.014 mm

(0.0791 — 0.0792 in.)
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1. Gaging plastic
2. Scate

4. Paint

4) From numerals stamped on crank webs of No.2 and No.3 cylin-
ders and the alphabets stamped on mating surface of cylinder
block, determine new standard bearing to be installed to journal,
by referring to table given below.
For example, if numeral stamped on crank web is “1” and alpha-
bet stamped on mating surface is “B”, install a new standard
bearing painted in “Black” to its journal.

Numeral stamped on crank
web (Journal diameter)

4 2 3

Alphabet stamped A Green Black Colorless
on matingsurface (Bearing B Black Colorless Yellow

cap bore dia.) CG | Colorless Yellow Blue
New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.
If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshaft or cylinder block due to any reason,
select new standard bearings to be installed by referring to nu-
merals stamped on new crankshaft or alphabets stamped on
mating surface of new cylinder block.

UNDERSIZE BEARING (0.25 mm):
e@ 0.25 mm undersize bearing is available, in five kinds varying in

thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thickness at the center of bear-
ing.

Color painted Bearing thickness

Green & Red (0.0896 ~ 0.0897 in)
Black & Red (6.0897 ~ 0.0838 in)
Red only (6.0838 0.0889 in)
Yell & Red (6.0889 - 6.0840 in)
Blue & Red (6.0840 ~ 0.0841 in)
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* If necessary, regrind crankshaft journal and select under-size
bearing to use with it as follows.
1) Regrind journal to following finished diameter.

Finished diameter:51.732 — 51.750 mm
(2.0367 — 2.0373 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on mating surface of cylinder block, select an under-
size bearing by referring to table given below.
Check bearing clearance with newly selected undersize bear-
ing.

Measured journal diameter

1. Rear oil seat

c-
o z

oS SS)
° o

1. Oil seat
2. Oil seal housing

51.744 -— 51.750 mm 51.738 ~ 51.744 mm 51.732 — 51.738 mm
(2.0371 — 2.0373 in.) (2.0869 — 2.0371 in.) (2.0367 — 2.0369 in.)

Alphabets stamped A Green & Red Black & Red Red only

on mating surface B Black & Red Red only Yellow & Red

of cylinder block C Red only Yellow & Red Blue & Red
Undersize bearing to be installed

Rear Oil Seal
Carefully inspect oil seal for wear or damage. If its lip is worn or
damaged, replace it.

For oil seal installation, press-fit rear oil seal so that oil seal housing
end face is flush with oil seal end face.
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Flywheel
if ring gear is damaged, cracked or worn, replace flywheel.

@ If the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

@ Check flywheel for face runout with dial gauge.
lf runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface
Using straightedge and thickness gauge, check gasketed surface
for distortion and, if flatness exceeds its limit, correct it.

Item Standard Limit

0.03 mm 0.06 mm
Flainess (0.0012 in.) (0.0024 in.)

Honing or reboring cylinders
1) When any cylinder needs reboring, all other cylinders must also

be rebored at the same time.
2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

75.220 — 75.230 mm
OFS 0.25 (2.9614 — 2.9618 in.)

75.470 — 75.480 mm
(2.9712 - 2.9716 in.)O/S 0.50

3) Using micrometer, measure piston diameter.

1. 23mm (0.91 in}

4) Calculate cylinder bore diameter to be rebored.

D=A+B-C

D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0,02 —0.04 mm

(0.0008 — 0.0015 in.)
C: Allowance for honing = 0.02 mm (0.0008 in.)

a ——
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1. Cylinder block
2. Upper half of

bearing
3. Oil groove

1, Thrust bearing : +
2, Oil groove

5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install ali main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:
@ All parts to be installed must be perfectly clean.
® Be sure to oil crankshaft journals, journal bearings, thrust

bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

* Journal bearings, bearing caps, connecting rods, rod bear-
ings, rod bearing caps, pistons and piston rings are in com-

bination sets. Do not disturb such combination and make
sure that each part goes back to where it came from, when
installing.

1) Install main bearings to cylinder block.
One of two halves of main bearing, has an oil groove. Install it
to cylinder block, and the other half without oil groove to bearing
cap.

Make sure that two halves are painted in the same color.

2) Install thrust bearings to cylinder block between No.2 and No.3
cylinders. Face oll groove sides to crank webs.
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3) Install crankshaft to cylinder block.
4) Install bearing cap to cylinder block, making sure to point arrow

mark (on each cap) to crankshaft pulley side. Fit them sequen-
tially in ascending order, 1, 2, 3, 4 and 5, starting from pulley
side.
After installing bearing cap stiffeners, tighten bearing cap bolts

in such order as shown in figure a little at a time and repeat it till

they are tightened to specified torque.

Tightening Torque
(a): 54 N-m (5.4 kg-m, 39.0 Ib-ft)

NOTE:
After tightening cap bolts, check to be sure that crankshaft
rotates smoothly when turning it by 8.0 N-m (0.8 kg-m, 5.8
lb-ft) torque or below.

5) Install new gasket or apply sealant to mating surface of oil seal
housing as shown in figure, and then install oil seal housing.

CAUTION:
Be sure to use gasket for cylinder block with
P/No.11200-XXXX1 and/or crankshaft oil seal housing
with P/No.11341-82000 or when reassembling engine
that gasket is used originally. Otherwise, oil leakage may
result.

Do not reuse gasket removed in disassembly. Apply engine oil to
oil seal lip before installation. Tighten housing bolts to specification.

“A”: Sealant 99000-31250

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

NOTE:
As there are 2 types of housing bolts, refer to figure for their
correct use.

After installing oil seal housing, gasket edges might bulge out;
if so, cut them off to make them flush with cylinder block and oil
seal housing.

1. Short bolts :
2. Longbolts . 6) Install oil pump.
S$. Section B-B of oll seal housing Refer to item “Oil pump” for installation of oil pump.

7) Install flywheel (M/T model) or drive plate (A/T model).
Using special tool, lock flywheel or drive plate, and torque its
bolts to specification.

Special Tool
(A): 09924-17810

Tightening Torque
(a): 78 N-m (7.8 kg-m, 56.5 Ib-ft)

(a).
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8) Install pistons and connecting rods as previously outlined.
9) Install oll pump strainer and oil pan as previously outlined.

10) Install cylinder head assembly to cylinder block as previously
outlined.

NOTE:
Tighten cylinder head bolts to specified torque as pre-
viously outlined. Whenever installing cylinder head to new
eylinder block, use following procedure to tighten cylinder
head bolts.
@ Tighten cylinder head bolts to specified torque as pre-

viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

11) Install camshaft, crankshaft timing belt pulley, timing belt,
crankshaft pulley, water pump pulley, etc., as previously out-
lined.

12) Instail clutch to flywheel (for M/T vehicle). For clutch installa-
tion, refer to “CLUTCH” section.

13) Install engine mountings brackets.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 ib-ft)
(b): 85 N-m (8.5 kg-m, 61.5 ib-ft)

14) Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

e

3

. 09915-64510-001
Compression gauge
09915-64510-002
Connector

. 09915-64530
Hose

. 09916-67010
Attachment

=
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09915-67310
Vacuum gauge

09918-08210
Vacuum gauge hose joint

09915-77310
Oil pressure gauge

09926-18210

09917-18210 09927-56010 Oil seal guide 09917-68220
Tappet adjuster wrench Gear stopper (Vinyl resin) Camshaft pulley holder

1. 09916-14510
Valve lifter

2. 09916-14910 09916-84511 09916-44910 09916-34542
Valve lifter attachment Forceps Valve guide remover Reamer handle

09916-58210 09916-56011
09916-38210 Valve guide installer Valve guide installer 09916-34550
Reamer (11 mm) handie attachment Reamer (5.5 mm)
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09917-98221 09916-77310
Valve stem seal installer Piston ring compressor

09924-17810 09915-47330
Flywheel holder Oil filter wrench

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE

Sealant $020 99000-31150) 2070 e Mating surfaces of cylinder block and oil pan.
@ Mating surfaces of camshaft housings (No.6).

Sealant one 99000-31 NO ° @ Mating surfaces of camshaft position sensor case and
cylinder head.

Sealant SUZUKI BOND NO.1207F e Mating surfaces of cylinder block and crankshaft oil
(99000-31250) seal housing.
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TIGHTENING TORQUE SPECIFICATIONS

TIGHTENING TORQUE
FASTENING PARTS

Nem kg-m ib-ft

Oil pressure switch 14 1.4 10.5

Valve adjusting screw lock nuts 12 1.2 9.0

Cylinder head cover bolts 1 11 8.0

Timing belt tensioner stud ie 14 8.0

Timing belt tensioner bolt 25 2.5 18.0

Timing belt cover bolts and nut 1 141 8.0

Crankshaft pulley bolt 16 1.6 11.5

Exhaust pipe bolts 50 5.0 36.5

Oil pump strainer bolt and stay bolt

Oil pan bolts and nuts " i 8.0
Oil pan drain plug 35 3.5 25.5

Transmission stiffener boits 50 5.0 36.5

Oil pump rotor plate screws

Oil pump case bolts " "4 6.0
Crankshaft timing belt pulley bolt 130 13.0 94.0

Camshaft housing bolts

Rocker arm shaft bolts " i 8.0
Rocker arm shaft plug 33 3.3 24.0

Camshaft timing belt pulley bolt 66 6.0 43.5

Cylinder head venturi plug 5 0.5 4.0

Cylinder head bolts 68 6.8 49.5

Connecting rod bearing cap nuts 35 3.5 25.5

Bolt and nuts fastening T/M and cylinder block 85 8.5 61.5

Torque converter bolts (A/T) 65 6.5 47.0

Crankshaft main bearing cap bolts 54 5.4 39.0

Flywheel bolts (Drive plate bolts for A/T) 78 7.8 56.5

Engine mounting & bracket bolts and nuts Refer to p. 6A1-80.
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SECTION 6A2

ENGINE MECHANICAL El
(H25 ENGINE)

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 autho-

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

@ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION

ENGINE

The engine is a water-cooled, 60°V 6 cylinders, 4
stroke cycle gasoline unit with its DOHC (Double
overhead camshaft) valve mechanism arranged for
‘V” type valve configuration.

The double overhead camshaft is mounted over the
cylinder head; itis driven from crankshaft through tim-
ing chains, and no push rods are provided in the valve
train system.
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted under
the crankshaft. Oil is drawn up through the oil pump
strainer and passed through the pump to the oil filter.
The filtered oil flows into 3 paths in cylinder block.
In one path, oil reaches the crankshaft journal bear-
ings. Oil from the crankshaft journal bearings is sup-
plied to the connecting rod bearings by means of in-
tersecting passages drilled in the crankshaft, and
then injected from the big end of connecting rod to lu-
bricate piston, rings, and cylinder wall.

In other paths oil goes up to the cylinder heads and
lubricates valves and camshafts, etc., after passing
through the internal oilway of camshafts.

An oil relief valve is provided on the oil pump. This
valve starts relieving oil pressure when the pressure
exceeds about 430 kPa (4.3 kg/cm?, 61.1 psi).
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ON-VEHICLE SERVICE
COMPRESSION CHECK
Check compression pressure on ail 6 cylinders as follows:

1) Warm up engine.
2) Stop engine after warming up.
3) Remove ignition coil covers and disconnect ignition coil har-

ness couplers.
4) Remove ignition coils.

1. Ignition coil 5) Remove all spark plugs.
2. Spark plug 6) Remove fuel pump relay.

7) Install special tool (Compression gauge) into spark plug hole,

Special Tool
(A): 09915-64510
(B): 09915-64530
(C): 09915-67010

8) Disengage clutch (to lighten starting load on engine) for M/T
vehicle, and depress accelerator pedal all the way to make
throttle fully open.

9) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at
least 400 r/min (rpm) by using fully charged battery.

Compression pressure
Standard: 14.0 ~ 16.0 kg/cm?

(199.0 ~ 227.5 psi, 1400 ~ 1600 kPa)
Limit: 13.0 kg/em? (185.0 psi, 1300 kPa)
Max. difference between any two cylinders:

1.0 kg/em? (14.2 psi, 100 kPa)

10) Carry out steps 7), 8) and 9) on each cylinder to obtain 6 read-
ings.
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1. intake
collector

2. EVAP canister
purge valve

ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:
1) Warm up engine to normal operating temperature and make

sure that engine idle speed is within specification.

2) Stop engine and disconnect vacuum hoses from intake collector
to EVAP canister purge valve.

3) Connect special tools (Vacuum gauge and hose joint) to vacuum
hose of intake manifold side.

Special Tool
(A): 09915-67310
{B): T joint
(C): 09918-08210

4) Start engine and run engine at specified idle speed, and read
vacuum gauge. Vacuum should be within specification.

Vacuum specification: 450 — 600 mm Hg
(sea level) (17.7 - 23.7 in.Hg)

at 800 r/min (rpm)

5) After checking, remove vacuum gauge and hose joint.
6) Connect vacuum hoses to intake collector and EVAP canister

purge valve.
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OIL PRESSURE CHECK
NOTE:
Prior to checking oil pressure, check the followings.
@ Oil level in oil pan

If oil level is low, add oil up to Full level hole on oil level
gauge.

© Oil quality
If oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to Section OB.

@ Oil leaks
If leak is found, repair it.

1) Remove oil pressure switch from cylinder block,

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

For LH steering vehicle, use oil pressure gauge (special tool (A))
with special tool (B) instead of the steel adaptor supplied in spe-
cial tool (A).

Speciai Tooi
(A): 09915-77310
(B): 09915-76510

3) Start engine and warm it up to normal operating temperature.
4) After warming up, raise engine speed to 4,000 r/min (rpm) and

measure oil pressure.

Oil pressure specification:
390 - 470 kPa (3.9 ~ 4.7 kg/cm?, 55.5 ~ 66.8 psi) at
4,000 r/min (rpm)

5) After checking oil pressure, stop engine and remove oil pressure
gauge.

6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

Tightening Torque
(a): 14 N-m (1.4 kg-m, 10.0 Ib-ft)

NOTE:
if sealing tape edge is bulged out from screw threads of
switch, cut it off.

7) Start engine and check oil pressure switch for oil leakage.
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| |
AIR CLEANER ELEMENT

This air cleaner element is of dry type. Note that it needs cleaning
according to the following method.

REMOVAL
1) Disconnect IAT sensor coupler.

2) Remove air cleaner upper case.
3) Remove air cleaner element.

INSPECT
Check element for dirt.

CLEAN
Blow off dust by blowing compressed air from air outlet side of ele-
ment (i.e., the side facing up when installed in air cleaner case).

INSTALLATION
1) Install element to air cleaner box.
2) install air cleaner upper case.

8) Connect IAT sensor coupler.
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THROTTLE BODY AND INTAKE MANIFOLD

» Aircteaner box
. Intake air hose
. Intake air pipe
. Surge tank pipe
. Intake manifold
. Throttle body
. Intake collector
. Air temperature sensorSNGRH

RANs

REMOVAL
1) Release fuel pressure in fuel feed line by referring to Section 6.

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.

1. Radiator 3) Drain coolant.
(¢ 2. Radiator drain piugWSS WARNING:

« To help avoid danger of being burned, do not remove
y drain plug and radiator cap while engine and radiator are
a still hot. Scalding fluid and steam can be blown out under

pressure if plug and cap are taken off too soon.

4) Remove strut tower bar.
5) Disconnect air temperature sensor coupler from air cleaner up-

per case.
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1. Surge tank cover

1 1. Intake air pipe
2. Surge tank pipe

1. Accelerator cable
2. A/T throttle cable
3. Water hose

1. Injector wire
2. Brake booster hose

4

4. TP sensor
2. MAF sensor

3. IAC valve coupler
4. Earth wires
5. Clamp bracket

6) Remove surge tank cover.

7) Remove air cleaner upper case, intake air hose, intake air pipe
and surge tank pipe as one component. Do not disassemble
them, when removing and reinstalling.

8) Disconnect accelerator cable and A/T throttle cable (for A/T
vehicle) from throttle body.

9) Disconnect water hoses from throttle body.

10) Disconnect injector wire coupler.
14) Disconnect brake booster hose from intake manifold.

12) Disconnect couplers of TP sensor, MAF sensor and IAC valve.
13) Disconnect earth terminal from intake collector.
14) Remove clamp bracket from intake collector.
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1. EVAP canister purge valve
2, EGR valve
3. EGR pipe
4. EVAP canister purge valve hose

5. Heater hose
6 PCV hose
7. Water hose
8. Breather hose

3. Fuel return hose
4. EVAP canister hose

1. Heater hose
2. Fuel feed hose

1. Throttle body
2. Intake collector

2 } 3. Intake manifold

1. IAC valve hose
2, Throttle body

15) Disconnect couplers EVAP canister purge valve and EGR
valve.

16) Disconnect PCV hose from cylinder head cover.
Disconnect breather hoses from throttle body or cylinder head
cover.

17) Disconnect hoses of EVAP canister purge valve and heater.
18) Remove EGR pipe.

19) Disconnect hoses of heater, EVAP canister, fuel feed and fuel
return.

20) Remove throttle body and intake collector from intake man-
ifold.

21) Disconnect hoses of IAC valve and EVAP canister purge valve
from intake collector.

22) Remove throttle body from intake collector.
23) Remove IAC valve, EGR valve and EVAP canister purge valve

from intake collector.

24) Remove intake manifold bolts (8 pc.) and nuts (4 pc.).
25) Remove intake manifold.
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1, Intake collector
2. Throtile body

1. IAC valve 4. EVAP canister
2. EGR valve purge valve hose
3. EVAP canister &, IAC valve hose

purge valve 6. Clamp

. Heater hose
2. Fuel feed hose

3. Fuel return hose
4, EVAP canister hose

ee entitll

INSTALLATION

1) Install new intake manifoid gaskets to cylinder heads.

2) Install intake manifold.
Tighten bolts and nuts to specified torque.

Tightening Torque
(a): 23.0 N-m (2.3 kg-m, 16.5 fb-ft)

3) Install throttle body to intake collector with new throttle body gas-
ket.
Tighten bolts and nuts to specified torque.

Tightening Torque
(b): 12.0 N-m (1.2 kg-m, 8.5 fb-ft)

4) install IAC vaive, EGR valve, EVAP canister purge valve,
clamps and each hoses to intake collector and throttle body.
Use new gasket, when installing IAC valve and EGR valve.

5) Install throttle body and intake collector assembly to intake man-
ifold with new intake collector gaskets.

6) Connect hoses of heater, EVAP canister, fuel feed and fuel re-
turn.
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. EVAP canister purge valve1 §. Heater hose
2. EGR valve 6. PCY hose
3. EGR pipe 7. Water hose
4. EVAP canister purge valve hose 8. Breather hose

1. TP sensor coupler
2, MAF sensor coupler
3. IAC valve coupler

4, Earth wires
5, Clamp bracket

1. Injector wire
2. Brake booster hose

1, Accelerator cable
2. A/T throttle cable
3, Water hose

1 4. Intake air pipe
2. Surge tank pipe

7) Install EGR pipe with new gaskets.
8) Connect hoses of EVAP canister purge valve and heater.
9) Connect hoses of PCV, breather and water.

10} Connect couplers of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.

11) Install clamp bracket to intake collector.
12) Connect earth terminal to intake collector.
13} Connect couplers of TP sensor, MAF sensor and IAC vaive.

14) Connect brake booster hose to intake manifold.
15) Connect injector wire coupler.

16) Connect water hoses to throttle body.
17) Connect accelerator cable and A/T throttle cable (for A/T ve-

hicle) to throttle body.

18) Install surge tank pipe to intake manifold with new gaskets and
intake air pipe to throttle body.
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4, Strut tower bar

19) Install surge tank cover.

20) Install air cleaner upper case.
21) Connect air temperature sensor (ATS) coupler to air cleaner

upper case.

22) Install strut tower bar.

23) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.

24) Refill cooling system, referring to Section 6B.
25) Connect negative cable at battery.
26) Upon completion of installation, verify that there is no fuel leak-

age at each connection according to procedure described in
Section 6.
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Type 1

1, Exhaust maniiote
2. Exhaust manifoid cover
3. Exhaust No.1 pipe

1. Exhaust manifold
2. Exhaust manifold cover
3. Oil level gauge guide

1. Match mark

EXHAUST MANIFOLD

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-
ter system has cooled off.

REMOVAL
1) Disconnect negative cable at battery.
2) Remove air cleaner upper case and intake air hose.
3) Disconnect oxygen sensor lead wires at couplers and detach

couplers from their bracket.
4) Remove oil level gauge guide.
5) Disconnect EGR pipe from RH bank exhaust manifold,
6) Remove exhaust manifold covers from exhaust manifolds.

NOTE:
Detach EVAP canister from its bracket if necessary.

7) Hoist vehicie.
8) Before disconnecting front propeller shaft, put match mark on

joint flange and propeller shaft to facilitate their installation as
shown in figure.

9) Disconnect propeller shaft from front differential.



J2
ESCUDO

1. Stiffener
2. Exhaust No.1 pipe

1. Exhaust No.1 pipe
2. Catalytic converter
3. Stiffener

1. Exhaust manifold stiffener
2. Exhaust No.1 pipe
3. Transmission

1. Left (No.1) exhaust manifold
2. Right (No.2) exhaust manifold

ENGINE MECHANICAL (H25 ENGINE) 6A2-15

10) Remove exhaust No.1 pipe.

11) For Type 2 exhaust system only:
Detach exhaust manifold stiffener from transmission case.

12) Remove exhaust manifolds and their gaskets from cylinder
heads.

INSTALLATION
1) Install new manifold gaskets to cylinder heads and No.1 pipe

gasket to exhaust pipe No.1.
2) Install exhaust manifolds.

Always install new bolts with pre-coated adhesive to the loca-
tions with � mark.
Tighten manifold nuts and bolts to specified torque.

Tightening Torque
(a): 30 N.m (3.0 kg-m, 21.5 lb-ft)

3) For Type 2 exhaust system only:
Attach exhaust manifold stiffener to transmission.

4) Install exhaust No.1 pipe and stiffener.
Tighten exhaust No.1 pipe bolts and nuts to specified torque.

Tightening Torque
(b): 50 N.m (5.0 kg-m, 36.5 lb-ft)
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Type 1

(0)

Wa manifold
2, Exhaust No.1 pips

4. Match mark

1. Exhaust manifold
2. Exhaust manifold cover3. Oil level gauge guide }

Tightening Torque
(b) 50 N-m (5.0 kg-m, 36.5 Ib-ft)

5) Reverse removal procedure to install front propetler shaft.
When instailing propeller shaft, align match mark.
Use following specification to torque universal joint flange.

Tightening Torque
(c): 55 N-m (5.5 kg-m, 40.0 Ib-ft)

6) Connect EGR pipe to RH bank exhaust manifold.
7) Install exhaust manifold covers.
8) Install oil level gauge guide using new O-ring.

9) Connect oxygen sensor lead wire couplers.
Be sure to clamp its lead wires.

10) Connect negative cable to battery.
Upon completion of installation, start engine and check that no
exhaust gas leakage exists.
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CYLINDER HEAD COVERS
REMOVAL
1) Remove throttle body and intake manifold.

Refer to item “THROTTLE BODY AND INTAKE MANIFOLD?” in
this section for removal.

2) Remove ignition coil covers.
8) Disconnect ignition coil couplers and remove ignition coils.

4) Remove cylinder head covers.

2 ia 1. Cylinder head covery 3 8) Nut
3. Seat washer
4. Cylinder head cover

gasket

ko)

INSTALLATION
LH cylinder 1) Clean sealing surfaces on cylinder heads and covers.
ZZ: Area to apply sealant “A” 2) Remove oil, old sealant, and dust from sealing surfaces. After

cleaning, apply sealant “A” to cylinder heads sealing surface
area as shown in figure.

“A”: Sealant 99000-31150

3) Install new cylinder head cover gaskets to head covers.

RH cylinder
@2: Area to apply sealant “A”

4) Install cylinder head covers to cylinder heads.
5) Using new seal washers, tighten nuts to specified torque.

Tightening Torque
(a): 10.5 N-m (1.1 kg-m, 7.5 Ib-ft)

6) Install ignition coils and connect ignition coil couplers.
7) Install ignition coil covers.
8) Install throttle body and intake manifold.

1. Cylinderheadcover 3. Seat washer Refer to item “THROTTLE BODY AND INTAKE MANIFOLD” in
2. Nut 4, Cylinder head cover gasket this section for installation.
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. Upper oil pan
Lower oil pan
Oil pump strainer

. Bracket
O-ring

. Drain plug

. GasketNoap
epa

1. Differentialhousing 4
2. Differential
3. Oillpan

' |
2 "

1, Upper oil pan 3
2. Lower oil pan
3, Drain plug

OIL PAN AND OIL PUMP STRAINER

REMOVAL
1) Remove oil level gauge guide.
2) Raise vehicle and remove both front wheels.
3) Remove rack and pinion assembly.

Refer to Section 3B1 for removal.

4) Remove front differential housing with differential from chassis.
Refer to Section 7E for removal.

5) Drain engine oll by removing drain plug.
6) Remove lower oil pan from upper oil pan.
7) Remove oil strainer bracket.
8) Detach radiator outlet pipe from upper oil pan.

9) Remove upper oil pan according to following procedure:
Lower upper oil pan until it stops by way of cross member and
oil pump strainer and keep it at that position temporarily.
With wrench inserted between upper oil pan and lower crank-
case, and oil pump strainer mounting bolt removed, remove oil
pump strainer.
Then remove upper oil pan from temporarily supported position.
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4. Oil strainer
2. Soreen

CLEAN
@ inside of oil pan and oil pump strainer screen.

@ Clean sealing surface on upper oil pan, lower oil pan and lower
crankcase.
Remove oil, old sealant, and dust from sealing surface.

INSTALLATION
1) Install new O-ring to lower crankcase as shown in figure.

2) Install two new O-rings to oif pump strainer.

3) Apply sealant “A” to upper oil pan sealing surface area as shown
in figure.

“A”: Sealant 99000-31150

4) Place the upper oil pan on the cross member and suspension
member (just beneath the lower crankcase).
At this point install oll pump strainer.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 ib-ft)
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4. Upper oil pan

1. Upper oil pan
2. Oil pump strainer
3. Bracket

@)

1, Gasket
2. Drain plug

5) Install upper ofl pan to lower crankcase.

Tightening Torque
(b): 11.0 N-m (1.1 kg-m, 8.0 Ib-ft)
(c): 27.0 N-m (2.7 kg-m, 19.5 Ib-ft)

6) Install bracket to oil pump strainer and upper oil pan.

Tightening Torque
(d): 11 Nem (1.1 kg-m, 8.0 ib-ft)

7) Apply sealant “A” to lower oil pan sealing surface area as
shown in figure.

“A”: Sealant 89000-31150

8) Install lower oil pan to upper oil pan.

Tightening Torque
(e): 11 N-m (1.1 kg-m, 8.0 Ib-ft}

9) Install gasket and drain plug to oil pan.

Tightening Torque

(f): 35.0 N-m (3.5 kg-m, 25.5 Ib-ft)

10) Attach radiator outlet pipe to upper ofl pan.

11) Install front differential housing according to installation proce-
dure described in Section 7E.

12) Install rack and pinion assembly.
Refer to Section 3B1 for installation.

13) Refill front differential housing with gear oil, referring to Section
7E.

14) install oil level gauge guide with new O-ring.
15) Refill engine with engine oil, referring to item “ENGINE OIL

CHANGE’ in Section 0B.
16) Check wheel alignment, referring to SECTION 3.
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. Timing chain cover

. Crankshaft pulley

. Crankshait pulley bolt

. Oil seal
. Oving

2. Balt
1, Crankshaft pulley ,

3. Wrench

4. Crankshaft pulley

TIMING CHAIN COVER
REMOVAL

1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove throttle body and intake manifold.

Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for removal.

5) Remove cylinder head covers.
Refer to item “CYLINDER HEAD COVER’ in this section for re-
moval.

6) Remove cooling fan, fan clutch and water pump pulley.
Refer to Section 6B for removal.

7) Remove radiator.
Refer to Section 6B for removal.

8) Remove thermostat cap.
Refer to Section 6B for removal.

9) Remove P/S pump (A/C compressor) drive belt.
Refer to Section 3B1 for removal.

10) Remove water pump drive belt.
Refer to Section 6B for removal.

11) Remove P/S pump and P/S pump bracket.
Refer to Section 3B1 for removal.

12) Raise vehicle.
13) Remove oil pan.

Refer to item “OIL PAN AND OIL PUMP STRAINER?” in this
section for removal.

14) Remove crankshaft pulley bolt.
Te lock crankshaft pulley, use special tool (camshaft pulley
holder) as shown in figure.
Special Tool
(A): 09917-68221

CAUTION:
Be sure to use the following bolt for fixing special tool
to crankshaft pulley.

Bolt size: M8, P1.25 ¢ = 45 mm
g Strength: 7T

15) Remove crankshaft pulley.
To remove crankshaft pulley, use special tools (Steering wheel
remover, Bearing puller attachment) as shown in figure.

Special Tool
(B): 09944-36011
(C): 09926-58010

16) Remove timing chain cover.
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CLEAN

Clean sealing surface on timing chain cover, crankcase, cylinder
block and cylinder heads.
Remove oil, old sealant, and dust from sealing surface.

INSPECTION

Check oil seal lip for damages or deterioration.
Replace as necessary.

Special tool
(D): 09913-75510

INSTALLTION

Reverse removal sequence to install timing chain cover noting fol-
lowing points.
1) Apply sealant “A” to timing chain cover (1) sealing surface area

as shown in figure.

“A”: Sealant 99000-31250

2) Apply sealant “B” to mating surfaces of cylinder head (3) and
cylinder block (4) as shown.

“B”: Sealant 99000-31140

3) Apply engine oil to oil seal lip and water pump O-ring, then
install timing chain cover.

Tightening torque
TIming chain cover bolt: 11 N·m (1.1 kg-m, 7.5 lb-ft)

NOTE:

When installing new oil seal, top it in until its surface is
flash with edge of timing chain cover.
To install oil seal, use special tool (bearing installer).

1.  Timing chain cover
2.  Oil seal

“a”: 3 mm (0.12 in.)

“b”: 2 mm (0.08 in.)

“c”: 7 mm (0.28 in.)

“d”: 67 mm (2.64 in.)

“e”: 17 mm (0.67 in.)

“f”: 18 mm (0.71 in.)

“g”: 10 mm (0.39 in.)

“h”: 34 mm (1.34 in.)

“i”: 50 mm (1.97 in.)

5. Cylinder head gasket

6. Rub into

7. Jig

[A]: View A



1. Oil pump ass’y
2. Oil pump chain quide
3. Oil pump chain
4. Beit

1. Oil pump
2. Crankcase
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4) Install crankshaft pulley.
To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it at shown in figure.

Special tool
(A): 09917-68221

Tightening torque
(a): 150 N·m (15 kg-m, 108.5 lb-ft)

OIL PUMP
REMOVAL

1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove oil pan, oil pump strainer and timing chain cover.

Refer to item “TIMING CHAIN COVER” in this section.
5) Loosen oil pump chain guide bolts.

6) Remove oil pump from crankcase.

CAUTION:

Be sure to use the following bolt for fixing special tool to
crank pulley.

Bolt size: M8, P1.25 = 45 mm
Strength: 7T

(a)

1.  Crankshaft pulley
2.  Bolt
3.  Wrench

CAUTION:

Do not remove oil pump sprocket or bolt.
Otherwise, oil pump sprocket and/or oil pump rotor shaft
might be damaged.



. Oil pump case No.1

. Oil pump case No.2
. Relief vaive
. Relief spring
. RetainerOh

 
Oh

 
-—

1. Oil pump case No.1
2. Outer rotor
3. inner rotor
4. Thickness gauge
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DISASSEMBLY

Disassemble oil pump as shown in figure.

INSPECTION

• Check outer rotor, inner rotor and oil pump cases for excessive
wear or damage.

• Check relief valve for excessive wear or damage.

• Measure free length and tension of oil relief spring.

• Measure clearance of oil pump rotor and oil pump case.

Radial Clearance
Check radial clearance between outer rotor and case, using
thickness gauge.
If clearance exceeds its limit, replace oil pump assembly.

Limit on radial clearance between
outer rotor and case: 0.15 mm (0.0059 in.)

CAUTION:

Do not remove oil pump sprocket or bolt.
Otherwise, oil pump sprocket and/or oil pump rotor shaft
might be damaged.

Item Standard

Spring free length
63.5 mm
(2.5 in.)

Spring preload

86.0 N for
52.0 mm
8.6 kg for
52.0 mm
62.2 lb/
2.05 in.



. Oil pump case No.1

. Outer rotor

. Inner rotor
. Thickness gauge
. StraightedgeOhoO

hw 
=
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Side Clearance
Using straightedge and thickness gauge, measure side clear-
ance.
If clearance exceeds its limit, replace oil pump assembly.

Limit on side clearance: 0.11 mm (0.0043 in.)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, and

inside surfaces of oil pump case.

3) Assemble oil pump. After assembling oil pump check to be
sure that rotor turns smoothly by hand.

Tightening torque
(a): 12.0 N·m (1.2 kg-m, 8.5 lb-ft)

INSTALLATION

1) Install oil pump to crankcase.

Tightening torque
(c), (d): 27.0 N·m (2.7 kg-m, 19.5 lb-ft)

2) Hand-tighten oil pump chain guide bolts.
3) To take up slack of oil pump chain, push center of oil pump

chain guide with a force of 0.5 to 0.6 N (50 – 60 g, 0.11 – 0.13
lb) then tighten oil pump chain guide bolts to specified torque.

Tightening torque
(e): 11 N·m (1.1 kg-m, 7.5 lb-ft)

4) Install timing chain cover, oil pump strainer and oil pan.
Refer to item “TIMING CHAIN COVER” in this section.
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LH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

. LH bank 2nd timing chain
. Timing chain tensioner adjuster No.3
. LH bank intake camshaft sprocket
|. LH bank exhaust camshaft sprocket
» Camshaft sprocket bolt
. ‘Timing chain guide No.4
Timing chain guide No.
. Idler sprocket No.2ONOME

EWH

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.

Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.

5) Turn crankshaft to meet following condition.
® Key (1) on crankshaft positions as shown.
@ Arrow mark on idler sprocket No.2 (2) points the center of

crankshaft. :
® The marks on sprockets (3) match with marks on cylinder

head.
Note that this step must be followed for reinstallation of timing
chain.
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6) Remove timing chain tensioner adjuster No.3.
To remove it, slacken LH bank 2nd timing chain by turning in-
take camshaft counterclockwise a little while pushing back
pad.

R 1. Timing chain tensioner adjuster No.3
zy 2 LH bank intake camshaft

7) Remove LH bank intake and exhaust camshaft sprocket bolts.
To remove it, fit a spanner to hexagonal part at the center of
camshaft to hold it stationary.

2. LH bank exhaust camshaft sprocket
3. Hexagonal part of carnshaft

8) Remove LH bank exhaust camshaft sprocket.

CAUTION:
Removing sprocket from camshaft may cause cam to
turn, resulting in damage to valve and piston. To prevent
this, when removing sprocket, hold camshaft stationary
by using a spanner at its hexagonal part.

9} Remove LH bank intake camshaft sprocket.

10) Remove LH bank 2nd timing chain.
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Es
1. Timing chain guide No.4
2. Timing chain guide No.S
3. Shoe

1. Shoe

1. Latch
2. Tooth surface

INSPECTION
Timing chain guide No.4 and No.5
Check shoe for wear or damage.

Camshaft sprocket
Check teeth of sprocket for wear or damage.

Timing chain
Check timing chain for wear or damage.

Tensioner adjuster No.3
@ Check shoe for wear or damage.

Check that latch and tooth surface are free from damage and
laich functions properly.
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1.
2.
3.

Idler sprocket No.2
mark

Crankshaft

1. Timing chain guide No.4
2. Bolts

Pe
n

. Knock pin of LH bank intake camshaft

. Knock pin of LH bank exhaust camshatt

. Match mark of intake side

. Match mark of exhaust side

1.
2.

Yeltow plate
Match mark of LH bank 2nd timing chain

INSTALLATION
1) Check timing mark on crankshaft as shown in figure.

2) Check timing mark on idler sprocket No.2 as shown in figure.

8) Install timing chain guide No.4.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 7.5 ib-ft)

4) Check that knock-pins of intake and exhaust camshafts are
aligned with match marks on cylinder head as shown in figure.

5) Install by aligning match marks on yellow plate of LH bank 2nd
timing chain and idler sprocket No.2.
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1. Silver plate 4, (b)
2. Arrow mark on intake camshaft timing sprocket
3. Arrow mark on exhaust camshatt timing sprocket
4, Sprocket bolt

. Plunger
2. Latch
3. Set hole
4. Stopper (Pin)

(8), @)
1, Timing drain tensioner adjuster No.3
2. Stopper

6) Instail sprockets to intake and exhaust camshatts by aligning
silver plate of LH bank 2nd timing chain, match marks on intake
sprocket and exhaust sprocket respectively.

CAUTION:
Do not turn camshaft more than necessary.
If turned excessively, valve and piston may get dam-
aged.

7} Install LH bank intake and exhaust camshaft timing sprockets.
To install it, fita spanner to hexagonal part at the center of cam-
shaft to hold stationary.

Tightening Torque
(b): 80 N-m (8.0 kg-m, 57.5 Ib-ft)

8) With latch of tensioner adjuster No.3 returned and plunger
pushed back into body, insert stopper (pin) into set hole.
After inserting it, check to make sure that plunger will not come
out.

9) Install timing chain tensioner adjuster No.3.

Tightening Torque
(c): 25 N-m (2.5 kg-m, 18.0 Ib-ft)
(d): 45 N-m (4.5 kg-m, 32.5 ib-ft)
Tightening order: (1) -+ (2) -+ (3)

10) Pull out stopper (pin) from set hole.
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11) Turn crankshaft two rotations clockwise then align timing mark
on crankshaft and timing mark on cylinder block as shown in
figure.
Check each other timing marks that align them shown in figure.

. Crank timing pulley key
Oil jet

. Timing mark of RH bank ist timing chain sprocket
. Timing mark of RH bank 1st timing chain

‘Timing mari or LH bank 2nd timing chain intake sprocket
Timing mark of L4 bank 2nd timing chain
“Timing mark of LH bank 2nd timing chain exhaust sprocket

. Timing mark of LH bank 2nd timing chain
. Timing mark of RH bank 2nd timing chain intake sprocket
. Timing mark of RH bank 2nd timing chain exhaust sprocketSeEOnNgO

aagens

12) Apply oil to timing chains, tensioner adjusters sprockets, and
guides.

13) Install timing chain cover, oil pan, front differential housing, P/S
system, cooling system, intake manifold with throttle body and
other parts.

14) Refill cooling system, P/S system, front differential and engine
with each oil/fluid.

15) Check wheel alignment, referring to SECTION 3.
16) Verify that there is no fuel leakage, water leakage and oil leak-

age al each connection.

se se
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1ST TIMING CHAIN AND CHAIN TENSIONER

. ‘isttiming chain

. Timing chain tensioner adjuster No.4

. RH bank 1st timing chain intake camshaft sprocket
. ‘Ist timing chain crankshaft sprocket
. Idler sprocket No.2

Shatt
. Idter sprocket No.1
. Shaft
. Washer
. Timing chain tensioner

+ Timing chain guide No.1
. Timing chain guide No.2NS

 
SeGNOOR

ONMs
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REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.

Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.
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1. RH bank 1st timing chain intake camshaft sprocket
2. RH bank intake camshaft
3. Hexagonal part of camshatt

5) For reinstallation of timing chain, align 8 timing marks as shown
in figure by turning crankshaft.

6) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER’ in this section for removal.

7) Remove timing chain guide No.1.
8) Remove timing chain guide No.2.
9) Remove timing chain tensioner adjuster No.1.

10) Remove idler sprocket No.1 and 1st timing chain.
11) Remove idler sprocket No.2 and sprocket shaft.
42) Remove timing chain tensioner.

43) Remove RH bank ‘st timing chain intake camshaft sprocket
bolt. To remove it, fit a spanner to hexagonal part at the center
of camshaft to hold it stationary.

14) Remove RH bank ist timing chain intake camshaft sprocket.

15) Remove ist timing chain crankshaft sprocket.
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2 eT
1

1. Timing chain guide No.t ,
2. Timing chain guide No.2

1. Shoe

1. Bearing

INSPECTION
Timing chain guides No.1 and No.2

. Check shoe for wear or damage.

Timing chain tensioner
' Check shoe for wear or damage.

ist timing chain crankshaft sprocket
Check teeth of sprocket for wear or damage.

RH bank ist timing chain intake camshaft sprocket
Check teeth of sprocket for wear or damage.

Idler sprocket No.1
Check teeth of sprocket for wear or damage.
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1, Bush

4, Latch
2. Tooth surface

1. Crank timing pulley key 2, Oltjet

2. Crankshaft timing sprocket
3. Lower crankcase

Idler sprocket No.2
Check teeth of sprocket for wear or damage.

1st timing chain
Check timing chain for wear or damage.

Timing chain tensioner adjuster No.1
Check that latch and tooth surface are free from damage and latch
functions properly.

INSTALLATION
1) Check timing mark on crankshaft as shown in figure.

2) Install 1st timing chain crankshaft sprocket as shown in figure.
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1. Knock pin of intake camshatt
2. Match mark

papg 3
E. 3 A

BO

5, (@) :
Oo i

1. RH bank tst timing chain intake camshaft sprocket
2. RH bank intake camshaft
3. Hexagonal part of camshaft
4. RH mark 5. Bolt

1. Timing chain
tensioner

2. Spacer
3. RH bank cylinder

head

2. Match mark on intake sprocket
3. AH bank cylinder head

3) Check timing mark on RH bank intake camshaft as shown in fig-
ure.

4) Install RH bank 1st timing chain intake camshaft sprocket noting
following points.
@ The sprocket should be set in such way that its RH mark can

be seen.
* Camshaft should be held stationary by using a spanner at its

hexagonal parts as shown in figure.

Tightening Torque
(a): 80 N-m (8.0 kg-m, 57.5 Ib-ft)

5) Install timing chain tensioner as shown in figure.

Tightening Torque
{b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

8) Install 1st timing chain by aligning match marks on RH silver
plate of 1st timing chain and RH bank {st timing chain intake
camshaft sprocket.

7) Apply oil to bush of idler sprocket No.2.
8) Install idler sprocket No.2 and sprocket shaft.
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1. Silver plate
2. Match mark on intake sprocket
3. RH bank cylinder head

1. Gold or Yellow plate
2. Match mark on crankshaft timing sprocket
3. Crankshatt

4. Plunger
2. Latoh 2
3. Stopper

4. Timing chain tensioner adjuster No.1
2. Timing chain tensioner
3. Stopper

9) Install idler sprocket No.2 by aligning match marks on LH silver
plate of ist timing chain.

10) Install crankshaft sprocket by aligning match marks on gold or
yellow plate of ist timing chain and crankshaft timing sprocket.
To install it, fit a spanner to hexagonal part at the center of RH
bank intake camshaft to turn a little.

CAUTION:
Do not turn camshaft more than necessary.
If turned excessively, valve and piston may get dam-
aged.

11) Apply oil to bearing of idler sprocket No.1.
12) Install idler sprocket No.1.

Tightening Torque
(c): 45 N-m (4.5 kg-m, 32.5 Ib-f)

18) With latch of tensioner adjuster No.1 returned and plunger
pushed back into body, insert stopper into latch and body.
After inserting it, check to make sure that plunger will not come
out.

14) Install timing chain tensioner adjuster No.1.

Tightening Torque
(d): 11 Nem (1.1 kg-m, 7.5 Ib-ft)

15) Pull out stopper from adjuster No.1.

a
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16) Install timing chain guide No.1 and No.2.

Tightening Torque
(e): 11 N-m (1.1 kg-m, 7.5 Ib-ft)

1. Timing chain guide No.2
2. Timing chain guide No.1
3. Spacer

17) Check each aligned timing marks as shown in figure.

3. Match mark of RH bank tst timing chain sprocket 5. Match mark of idler sprocket No.2
4. Silver plate (LH) of 1st timing chain 6. Silver plate (RH} of 1st timing chain

7, Match mark of crankshaft timing sprocket 1. Crank timing pulley key
8. Gold or Yellow plate of 1st timing chain 2, Oltjet
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18) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND TENSION-
ER’ in this section for installation.

19) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

20) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

21) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

22) Check wheel alignment referring to SECTION 3.
23) Verify that there is no fuel leakage, water leakage and oil leak-

age at each connection.
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RH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

1. RH bank 2nd timing chain
2. Timing chain tensioner adjuster No.2
3. RH bank exhaust camshaft sprocket

5, RH bank exhaust camshaft
6. RH bank intake camshaft
7. RH bank exhaust camshaft holder
8. RH bank intake camshaft holder
9. Timing chain guide No.3

4, RH bank 2nd timing chain intake camshait sprocket

REMOVAL
1) For reinstallation of timing chain, align 12 timing marks as shown

in figure by turning crankshaft.
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1, Shoe

2) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN TEN-
SIONER’ in this section for removal.

3) Remove 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

4) Remove timing chain guide No.3.

5) Loosen camshaft housing bolts in such order as indicated in fig-
ure and remove them.

6) Remove camshaft housings.

7) Remove RH bank intake camshaft, RH bank exhaust camshaft,
and RH bank 2nd timing chain as a set.

8) Remove timing chain tensioner adjuster No.2.

INSPECTION
Timing chain guide No.3
Check shoe for wear or damage.
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4. Shoe

vel
1. Timing chain tensioner adjuster No.2
2. Engine front side
3. Water pump side

RH bank 2nd timing chain sprockets
Check teeth of sprocket for wear or damage.

RH bank 2nd timing chain
Check timing chain for wear or damage.

Timing chain tensioner adjuster No.2
@ Check shoe for wear or damage.
®@ Check that plunger slides smoothly.

INSTALLATION
1) Check timing mark on crankshaft as shown in figure.

2) Apply oil to timing chain tensioner adjuster No.2.
3) Install timing chain tensioner adjuster No.2.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 7.5 Ib-ft)
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ESCUDO

1. Yellow or silver colored plate
2. Match mark of RH bank 2nd timing chain exhaust 

camshaft sprocket
3. Match mark of RH bank 2nd timing chain intake 

camshaft sprocket

1. RH bank intake camshaft
2. RH bank exhaust camshaft
3. Pin

I: Intake side
E: Exhaust side

Position from timing chain side

Timing chain side

ENGINE MECHANICAL (H25 ENGINE) 6A2-43

4) Apply oil to sliding surface of each camshafts and camshaft jour-
nals.

5) Install RH bank 2nd timing chain on camshaft sprockets by align-
ing match marks with the plates in silver or yellow color.

6) Install camshaft housing pins as shown in figure.

7) Check position of camshaft housings.
Embossed marks are provided on each camshaft housing, indi-
cating position and direction for installation. Install housings as
indicated by these marks.

8) After applying oil to housing bolts, tighten them temporarily first.
Then tighten them by following sequence as indicated in figure.
Tighten a little at a time and evenly among bolts and repeat tight-
ening sequence two or three times before they are tightened to
specified torque below.

Tightening Torque
12 N.m (1.2 kg-m, 8.5 lb-ft)
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1. Timing chain guide No.3

9) Install timing chain guide No.3.

Tightening Torque
(c): 11 N-m (1.1 kg-m, 7.5 lb-ft)

10) Install 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

11) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER’ in this section for installation.

12) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ for installation.

13) install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

14) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

15) Check wheel alignment referring to SECTION 3.
18) Verify that there is no fuel leakage, water leakage and oil leak-

age at each connection.
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OIL PUMP CHAIN

1. Oil pump chain
2. Qil pump drive sprocket
3. Oil pump chain tensioner

(oit pump guide)

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.

3) Drain coolant.
4) Remove timing chain cover.

Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.

5) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN TEN-
SIONER’ in this section for removal.

8) Remove Ist timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.
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41, Oil pump drive chain
2. Oil pump sprocket
3. Maton mark

7) Put match marks to oil pump chain and oil pump sprocket.

8) Remove oil pump chain guide.

9) Remove oil pump chain.

10) Remove oil pump drive sprocket.
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4. Shoe

1. Crankshaft
2. Oil pump drive sprocket
3. Crankcase

INSPECTION
Oil pump chain guide
Check shoe for wear or damage.

Oil pump drive sprocket
Check teeth of sprocket for wear or damage.

Oil pump sprocket
Check teeth of sprocket for wear or damage.

Oil pump chain
Check oil pump chain for wear or damage.

INSTALLATION
1) Install oil pump drive sprocket as shown in figure.
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1. Oit pump drive chain
2, Oil pump sprocket
3. Match mark

2) Install oil pump chain by aligning match marks on oil pump
chain and oil pump sprocket.

3) Install oil pump chain guide and hand-tighten oil pump chain
guide bolts.

4) To take up slack of oil pump chain, push center of oil pump
chain guide with a force of 0.5 to 0.6 N (50 ~ 60 g, 0.11 ~ 0.13
Ib) then tighten oil pump chain guide bolts to specified torque.

Tightening Torque
(c): 11 N-m (1.1 kg-m, 7.5 Ib-ft)

5) Install ist timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

6) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER? in this section for installation.

7} Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

8) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

9) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

10) Check wheel alignment referring to SECTION 8.
11) Verify that there is no fuel leakage, water leakage and oil leak-

age at each connection.
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CAMSHAFT AND VALVE LASH ADJUSTER

1. RH bank 2nd timing chain
2. RH bank exhaust camshaft
3. RH bank intake camshaft
4, RH bank exhaust camshaft holder
§. RH bank intake camshaft holder
6, LH bank intake camshaft
7. LH bank exhaust camshaft
8. LH bank intake camshaft holder
9. LH bank exhaust camshatt holder

10. LH bank camshaft holder
11. Timing chain guide No.5.
42, Valve lash adjuster



6A2-50 ENGINE MECHANICAL (H25 ENGINE}

LH bank

Don’t apply force

1, Engine oil
2. Valve lash adjuster

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.

Refer to item “TIMING CHAIN COVER?’ in this section for re-
moval.

5) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?’ in this section for removal.

6) Remove ist timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

7) Remove RH bank camshafts.
Refer to item “RH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?’ in this section for removal,

8) Remove CMP sensor. Refer to Section 6F2 for removal.
9) Loosen LH bank camshaft housing bolts in such order as indi-

cated in figure and remove them.
10) Remove LH bank camshaft housings.
41) Remove LH bank camshafts.

12) Remove valve lash adjuster.

NOTE:
* Never disassemble hydraulic valve lash adjuster.
© Don’t apply force to body of adjuster, oil in high pressure

chamber in adjuster will leak.

Immerse removed adjuster in clean engine oil and keep
it there till reinstalling it so as to prevent oil leakage. If it
is left in air, place it with its bucket body facing down.
Don’t place on its side or with bucket body facing up.

INSPECTION
Cam Wear
Using a micrometer, measure cam height. If measured height is be-
low its limit, replace camshaft.

Cam height Standard Limit

39.445 — 39.605 mm 39.400 mm
Intake cam (4.5530 — 1.5593 in.) (1.5512 in.)

39.428 — 39.588 mm 39.400 mm
Exhaust cam (1.5523 — 1.5586 in.) (1.5512 in.)
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Camshaft Runout
Set camshaft between two “V” blocks, and measure its runout by
using a dial gauge.
If measured runout exceeds below specified limit, replace cam-
shaft.

Runout limit 9.10 mm (0.0039 in.)

Camshaft Journal Wear
Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.
If any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housings.

Check clearance by using gaging plastic. The procedure is as fol-
lows.

1) Clean housings and camshaft journals.
2) Make sure that all vaive lash adjusters are removed and install

camshaft to cylinder head.
3) Place a piece of gaging plastic the full width of journal of cam-

shaft (parallel to camshaft).
4) Install camshaft housing.

5) Tighten camshaft housing bolts in such order as indicated in fig-
ure a little at a time till they are tightened to specified torque.

NOTE:
Do not rotate camshaft while gaging piastic is installed.

6) Remove housing, and using scale on gaging plastic envelop,
{ + 2 measure gaging plastic width at its widest point.

~ raos S ; Standard Limit
f } Journal 0.020 ~ 0.074 mm 0.42 mm
Fh clearance (0.0008 — 0.0029 in.) (0.0047 in.)

1. Gaging plastic
2. Scale
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If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the differ-
ence from specification is greater.

Standard

Camshaft journal 26.000 — 26.033 mm
bore dia. (IN & EX) (1.0236 ~ 1.0249 in.)

Camshaft journal 25.959 — 25.980 mm
O.D. (IN & EX) (1.0220 ~ 1.0228 in.)

Wear of Hydraulic Valve Lash Adjuster
Check adjuster for pitting, scratches, or damage.
lf any malcondition is found, replace.

Measure cylinder head bore and adjuster outside diameter to deter-
mine cylinder head-to-adjuster clearance. If clearance exceeds
limit, replace adjuster or cylinder head.

Item Standard Limit
Hydraulic valve

: 30.959 ~ 30.975 mm
lash adjuster (1.2188 — 1.2194 in.) -o.D.

Cylinder head 31.000 — 31.025 mm _
bore (1.2205 ~ 1.2214 in.)

Cylinder head
to adjuster 0.025 ~ 0.066 mm 0.15 mm
clearance (0.0010 ~ 0.0028 in.) (0.0089 in.)
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INSTALLATION
: } 1) Before installing vaive lash adjuster to cylinder head, fill oil pas-

sage of cylinder head with engine oil according to following pro-

8 8 rs a cedure.
C3 i -_ coh | Pour engine oil through ofl holes and check that oil comes out

‘ She ze from oil holes in sliding part of valve lash adjuster.
- ¥ Perform this check on both intake and exhaust sides.res lef "4 Sai

1. Cylinder head
2. Olthole

2) Vaive lash adjuster to cylinder head.
Apply engine oil around valve lash adjuster and then install it to
cylinder head.

3) Check timing mark on crankshaft as shown in figure.

2, Oitjet

4) Install RH bank camshafts, referring to item “RH BANK 2ND
TIMING CHAIN AND CHAIN TENSIONER’ in this section for
installation.

5) Install LH bank camshafts.
Apply oil to sliding surface of each camshaft and camshaft jour-
nal then install them by aligning match marks on cylinder head
and LH bank camshafts as shown in figure.

. LH bank intake camshatt
. LH bank exhaust camshaft
. LH bank cylinder head
. Match markAO

N
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4. LH bank intake camshaft
2. LH bank exhaust camshaft
3. Pin installation position.
4. Area to apply sealant “A*

“es
k tntake side
&: Exhaust side

r~~ Position from timing chain side

rh Timing chain side

O
k

LH bank

6) Install LH bank camshaft housing pins as shown in figure.
7) Apply sealant “A” to LH bank exhaust camshaft housing No.5

sealing surface area as shown in figure.

“A”: Sealant 99000-31150

8) Check position of LH bank camshaft housings.
Embossed marks are provided on each camshaft housing, in-
dicating position and direction for installation. Install housings
as indicated by these marks.

9) After applying oll to housing bolts, tighten them temporarily
first. Then tighten them by following sequence as indicated in
figure. Tighten a little at a time and evenly among bolts and re-

peat tightening sequence two or three times before they are
tightened to specified torque below.

Tightening Torque
12 N-m (1.2 kg-m, 8.5 Ib-ft)

10) Install 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

11) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER’ in this section for installation.

12) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

13) Install oil pan, front differential housing, P/S system, cooling
system, Intake manifold with throttle body and other parts.

14) Install CMP sensor. Refer to Section 6F2 for details.
15) Refill cooling system with coolant, front differential with gear oil,

P/S system with specified fluid and engine with engine oil.
16) Check wheel alignment referring to SECTION 3.
17) Verify that there is no fuel leakage, water leakage and oil leak-

age al each connection.
18) Check ignition timing, referring to Section 6F2.
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VALVES AND CYLINDER HEADS

, Cylinder block
. AH bank cylinder head
. LH bank cylinder head

RH bank cylinder head gasket
LH bank cylinder head gasket

. Exhaust valve
Intake valve

. Valve spring seat

. Outer valve spring
. Inner valve spring
. Valve stem oil seal
. Valve spring retainer
, Valve cotter
. Valve guideBSB

A 
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©
ORO)x Sores

ee]

1, Hex hole doit
2. Timing chain side
3. Flywheel side

REMOVAL
1) Relieve fuel pressure according to procedure described in Sec-

tion 6.
2) Disconnect negative cable at battery.
3) Drain engine oil.
4) Drain coolant.
5) Remove CMP sensor, camshaft and vaive lash adjuster.

Refer to Section 6F2 for CMP sensor removal and item “CAM-
SHAFT AND VALVE LASH ADJUSTER’in this section for cam-
shaft and vaive lash adjuster removal.

6) Remove exhaust manifold.
Refer to item “EXHAUST MANIFOLD’ in this section for remov-
al.

7) Remove water outlet cap.

8) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

NOTE:
Don’t forget to remove two hex bolts shown in figure.

9) Remove cylinder heads.
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1. Valve cotter

1, Valve stem seat
2. Valve spring seat

DISASSEMBLY
1) Using special tools (A), (B} & (C), compress valve springs and

then remove vaive cotters by using special too! (D).

Special Tool
(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84510

2) Release special tool, and remove spring retainer and valve
spring.

3) Remove valve from combustion chamber side.

4) Remove valve stem seal from valve guide, and then valve spring
seat.

NOTE:
Do not reuse seal once disassembled. Be sure to use new
seal when assembling.

5) Using special tool (E) (Vaive guide remover), drive valve guide
out from combustion chamber side to valve spring side.

Special Tool
{E): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

6) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original posi-
tions.
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1. Valve head thickness
2, 45°

INSPECTION

Valve Guides
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.

ltem Standard Limit
5.965 — 5.980 mm

vaive stem | (8*° | (0.2348 - 0.2854 in.) ~
diameter 5.940 — §.955 mm

Exhaust | (9 5339 — 0.2344 in.) -
Vaive guide | In& 6.000 - 6.012 mm _
LD. Exh | (0.2362 - 0.2367 in.)

0.020-0.047mm | 0.07 mm
ia Intake | (6.0008 ~ 0.0018 in.) | (0.0027 in.)

lea 0.045 — 0.072 mm 0.09 mm
cigarance — |Exhaust | (9 9918 — 0.0028 in.) | (0.0035 in.)

Valves
*@ Remove all carbon from valves.
@ Inspect each valve for wear, burn or distortion at its face and stem

and, as necessary, replace it.
® Measure thickness of valve head. if measured thickness exceeds

limit, replace valve.

Item Standard Limit

intake 1.0 mm (0.039 in.) 0.6 mm (0.023 in.)

Exhaust 1.2 mm (0.047 in.) 0.7 mm (0.027 in.)

@ 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.

@ Check each valve for radial runout with a dial gauge and “V” block.
To check runout, rotate valve slowly. If runout exceeds its limit, re-
place valve.

Limit on vaive head radial runout:
0.08 mm (0.003 in.)
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1. Vaive seat cutter

INTAKE EXHAUST

18° ~

@ Seating contact width:
Create contact pattern one each valve in the usual manner, i.e.,
by giving uniform coat of marking compound to valve seat and by
rotatingly tapping seat with valve head. Valve lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width intake 1.1-1.3mm
revealed by contact pattern ¥ 4 :
on valve face Exhaust | (0-0493 ~ 0.0512 in.)

® 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) VALVE SEAT: Use valve seat cutters to make two cuts as illus-

trated in figure. Two cutters must be used: the first for making
15° angle, and the second for making 45° angle. The second
cut must be made to produce desired seat width.

Seat width for valve seat:
1.1 -1.3 mm (0.0433 - 0.0512 in.)

2) INTAKE VALVE SEAT: Use valve seat cutters to make three
cuts as illustrated in figure. Three cutters must be used: the 1st
for making 15° angle, the 2nd for making 60° angle, and 3rd
for making 45° angle. The 3rd cut (45°) must be made to pro-
duce desired seat width.

Seat width for intake valve seat:
1.1 ~ 1.3 mm (0.0433 — 0.0512 in.)

3) VALVE LAPPING: Lap vaive on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.
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Cylinder Head
@ Remove ail carbon from combustion chambers.

NOTE:
Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when decarbon-
ing. The same applies to valves and valve seats, too.

@ Check cylinder head for cracks on intake and exhaust ports, com-
bustion chambers, and head surface.
Using straightedge and thickness gauge, check flatness of gas-
keted surface at a total of 6 locations. If distortion limit, given be-
low, is exceeded, correct gasketed surface with a surface plate
and abrasive paper of about #400 (Waterproof silicon carbide
abrasive paper): Place abrasive paper on and over surface plate,
and rub gasketed surface against paper to grind off high spots.
Should this fail to reduce thickness gauge readings to within limit,
replace cylinder head.

Leakage of combustion gases from this gasketed joint is often

due to warped gasketed surface: such leakage results in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

@ Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether

these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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Valve Springs
@ Referring to data given below, check to be sure that each spring

is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chatter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

Item Standard Limit
36.08 mm 35.00 mmINNER ‘ :

Valve spring (1.4204 in.) (1.3780 in.)
free fength 40.44 mm 39.22 mm

OUTER |) (8921 in.) (1.5441 in.)
6.9 -— 7.9 kg for 5.9 kg for

27.6mm 27.5 mm
INNER | (15.2-17.4Ib/ | (13.0 Ib/

Valve spring 4.08 in.) 1.08 in.)

preload 15.4—17.8kgfor | 13.3 kg for
31.7mm 31.7 mm

OUTER | (33.9-39.2Ib/ | (80.0 Ib/
1.25 in.) 1.25 in.)

® Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: Inner spring 1.6 mm (0.063 in.)
Outer spring 1.8 mm (0.070 in.)
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{F)

1, Valve guide protrusion (43.5 mm}

ASSEMBLY
1) Before installing valve guide into cylinder head, ream guide hole

with special tool (11 mm reamer) so as to remove burrs and
make it truly round.

Special Tool
(E): 09916-34542
(F): 09916-38210

2) Install valve guide to cylinder head.
Heat cylinder head uniformly at a temperature of 80 to 100 °C
(176 to 212 °F) so that head will not be distorted, and drive
new valve guide into hole with special tools. Drive in new
valve guide until special tool (Valve guide installer) contacts
cylinder head.
After installing, make sure that valve guide protrudes by 13.5
mm (0.53 in.) from cylinder head.

Special Tool
(G): 09916-58210
(H): 09917-87810

NOTE:
® Do not reuse vaive guide once disassembled.

install new valve guide (Oversize).
* Intake and exhaust vaive guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (in and Ex): 13.5 mm (0.53 in.)

3) Ream valve guide bore with special tool (6.0 mm reamer). After
reaming, clean bore.

Special Tool
(E): 09916-34542
(1): 09916-37810

4) Install valve spring seat to cylinder head.
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1. Valve steam seal

. Large-pitch
. Smail-pitch
. Valve spring retainer

side
. Vaive spring seat

side

BP
 

Gh

5) install new valve stem seal to valve guide.
After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.
After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tool

(J): 68917-98221
(K): 09916-58210

NOTE:
© Do not reuse seal once disassembled. Be sure to install

new seal.
« When installing, never tap or hit special tool with a ham-

mer or else. install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

6) Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

7) Install valve spring and spring retainer.
Each valve spring has top end (large-pitch end) and bottom end
{small-pitch end). Be sure to position spring in place with its bot-
tom end (small-pitch end) facing the bottom (valve spring seat
side).

8) Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool
(A): 09916-14510
(B): 09916-14910
(C): 09916-84510
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1. Cylinder head gasket
2. Crankshaft pulley side
3. Flywheel side

4, Knock pin
5. “86FA" mark
6. Apply sealant “A”

RH bank fa)

pie S—~e
ee 10 {Not "i

1. Hex hole bolt f@)
2, Grankshatt pulley side
3. Flywheel side

1. Crank timing pultey key
2. Oiljet

INSTALLATION
1) Clean mating surface on cylinder head and cylinder block. Re-

move oil, old gasket and dust from mating surface.
2) Install knock pin to cylinder block.
3) Apply sealant “A” to cylinder head gasket as shown in figure.

“A”: Sealant 99000-31156
Width “w’: Min. 4 mm (0.158 in.)

4) Install new cylinder head gasket to cylinder block as shown in
figure. “86FA” mark on cylinder head gasket should face up (to-
ward cylinder head side).

5) Install cylinder head to block.
After applying oil to cylinder head bolts, tighten then gradually
with a torque wrench, following sequence given in figure. Finally
tighten bolts to specified torque.

Tightening Torque

(a): 105 N-m (10.5 kg-m, 76.0 b-ft)
(b): 11 N-m (1.1 kg-m, 7.5 ib-ft}

NOTE:
Don’t forget to install (b) bolts as shown in figure.

§) Install water outlet cap.

7) Check timing mark on crankshaft as shown in figure.
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8) Install valve lash adjuster, carnshaft, CMP sensor and RH bank
2nd timing chain.
Refer to item “CAMSHAFT AND VALVE LASH ADJUSTER”
and “RH BANK 2ND TIMING CHAIN AND CHAIN TENSION-
ER” in this section. For CMP sensor, refer to Section 6F2 for
installation.

9) Install 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

10) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER’ in this section for installation.

11) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

12} Install oil pan and oll pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER’ in this
section for installation.

13) Install cylinder head cover.
Refer to item “CYLINDER HEAD COVER?’ in this section for
instaliation.

14) Install exhaust manifold.
Refer to item “EXHAUST MANIFOLD’ in this section for instal-
lation.

15) Install radiator outlet pipe radiator, cooling fan and water hose.
Refer to Section 6B installation.

16) Install throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for installation.

17) Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.

18) Adjust power steering pump drive belt tension.
Refer to Section 381 for adjusting procedure.

19) Adjust accelerator cable play and A/T throttle cable play. Refer
to Section 6E2.

20) Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.

21) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE’ in Section OB.

22) Refill cooling system referring to Section 6B,
23) Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL” section.
24) Connect negative cabie at battery.
25) Check ignition timing and adjust as necessary, referring to Sec-

tion 6F2.
26) Verify that there is no fuel leakage, water leakage, oil leakage

and exhaust gas leakage at each connection.
27) Check wheel alignment, referring to SECTION 3.
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PISTON, PISTON RINGS, CONNECTING RODS AND CYLINDERS

4. Top ring
2. 2nd ring
3. Oil ring
4. Piston
5. Connecting rod
6. Connecting rod bearing cap

. Connecting rod bearing

. Piston pin
. Piston pin cirelip
. Cylinder block

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove cylinder heads.

Refer to item “VALVES AND CYLINDER HEADS’ in this section
for removal.

5) Remove oil pump.
Refer to item “OIL PUMP” in this section for removal.
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1. Guide hose

1. Piston pin circlip

6) Mark cylinder number on all pistons, connecting rods and con-
necting rod caps.

7) Remove rod bearing caps.
8) Install guide hose over threads of rod bolts.

This prevents damage to bearing journal and rod bolt threads
when removing connecting rod.

9) Clean carbon from top of cylinder bore before removing piston
from cylinder.

10) Push piston and connecting rod assembly out through the top
of cylinder bore.

DISASSEMBLY
1) Using piston ring expander, remove two compression rings (Top

and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
© Ease out piston pin circlips, as shown.

® Force piston pin out.

CLEANING
Clean carbon from piston head and ring grooves, using a suitable
tool.
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1. 50 mm (1.96 in.)
2, 95 mm (3.74 in.}

1. 26.5 mm (4.04 in.)

INSPECTION

Cylinders
Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use over size piston.

@ Using a cylinder gauge, measure cylinder bore in thrust and axial
directions at two positions as shown in figure.
If any of the following conditions is noted, rebore cylinder.
1. Cylinder bore dia. exceeds limit.
2. Difference of measurements at two positions exceeds taper

limit.
3. Difference between thrust and axial measurements exceeds

out-of-round limit.

Cylinder bore dia. limit: 84.050 mm (3.3090 in.)
Taper and out-of-round limit: 0.10 mm (0.004in.)

NOTE:
lf any one of six cylinders has to be rebored, rebore all six
to the same next oversize. This is necessary for the sake
of uniformity and balance.

Pistons
@ Inspect piston for faults, cracks or other damages.

Damaged or faulty piston should be replaced.
@ Piston diameter:

As indicated in figure, piston diameter should be measured at a
position 26.5 mm (1.04 in.) from piston skirt end in the direction
perpendicular to piston pin.

83.970 ~ 83.990 mmStandard (3.3059 — 3.3067 in.)
Piston nize: 84.220 ~ 84.240 mm
diameter (0.0098 in.) (3.3157 ~ 3.3168 in.)

0.50 mm 84.470 ~ 84.490 mm
(0.0196 in.) (3,3256 ~ 3.3264 in.)
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1. 26.5 mm (1.04 in}

1. Piston ring
2. Thickness gauge

® Piston clearance:

Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 ~ 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

@ Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge. If clearance
is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 — 0.07 mm (0.0012 -— 0.0027 in.)
2nd: 0.02 - 0.06 mm (0.0008 — 0.0023 in.)
Oil: 0.06 - 0.15 mm (0.0023 — 0.0059 in.)

Piston Pin
@ Check piston pin, connecting rod small end bore and piston bore

for wear or damage, paying particular attention to condition of
small end bore bush. if pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

@ Piston pin clearance:
Check piston pin clearance in small end. Replace connecting rod
ifits small end is badly worn or damaged or if measured clearance
exceeds limit.

Item Standard

Piston clearance in 0.003 ~ 0.014 mm
small end {0.0001 — 0,0008 in.)

Small-end bore:
21.003 — 21.011 mm (0.8269 — 0.8272 in.)

Piston pin dia.:
20.997 — 21.000 mm (0.8266 — 0.8268 in.)
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Piston Rings
To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.
If measure gap is out of specification, replace ring.

NOTE:
Clean carbon and any other dirt from top of cylinder bore be-
fore inserting piston ring.

Item Standard Limit
jl 0.20 - 0.35 mm 0.7 mm

Pict Top ring | (0.0079 - 0.0137 in.) | (0.0276 in.)
IStOn

; . 0.35 — 0.60 mm 0.7 mm
oe end | 2ndring | (0.0138 - 0.0196 in.) | (0.0276 in.)

Oil rin 0.20 ~ 0.70 mm 1.8mm
S| (0.0079 — 0.0275 in.) | (0.0709 in.)

1. Cylinder block
2. Feeler gauge
3. Piston ring
4. 120 mm (4.72 in.)

Connecting Red
®@ Big-end side clearance:

Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

ltem Standard Limit
Big-end side 0.25 -—0.40 mm 0.45 mm
clearance (0.0099 - 0.0157 in.) | (0.0177 in.)

@ Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist. If

limit Is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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Crank Pin and Connecting Rod Bearings
@ 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 referring to following step 6).

Connecting rod a. gt
bearing size Crank pin diameter

49,982 ~ 50.000 mm
Standard (1.9678 — 1.9685 in.)
0.25 mm (0.0098 in.) 49.732 ~ 49.750 mm
undersize (1.9580 ~ 1.9586 in.)

Out-of-round: A-B
Taper limit :a~b
Qut-of-round and taper limit: 0.01 mm (0.0004 in.)

* Rod bearing:
Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.
Two kinds of rod bearing are available; standard size bearing and
0.25 mm undersize bearing. For identification of undersize bear-
ing, it is painted red at the position as indicated in figure, under-
size bearing thickness is 1.605 — 1.615 mm (0.0632 — 0.0635 in.)
at the center of it.

@ Rod bearing clearance:

1) Before checking bearing clearance, clean bearing and crank
pin.

2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crank pin as con-

tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
{a): 45 N-m (4.5 kg-m, 32.5 ib-ft)
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1. Gaging plastic
&. Scale

5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (clearance).
If clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

Item Standard Limit

Bearing 9.045 - 0.063 mm 0.08 mm
clearance {0.0018 ~ 0.00285 in.) (0.0031 in.)

6) If clearance can not be brought to within its limit even by using
anew standard size bearing, regrind crank pin to undersize as
follows.
a) Install 0.25 mm undersize bearing to connecting rod big

end.
b) Measure bore diameter of connecting rod big end.
c) Regrind crank pin to following finished diameter:

Finished
crank pin dia.

Measured big end bore
= | dia. (including under-

size bearing)

_ 0.054 mm
(0.0021 in.)

d) Confirm that bearing clearance is within above standard
value.
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FRONT

No. 4
oylinder

No. 6
cylinder

ASSEMBLY

NOTE:
Two sizes of piston are availabie as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as foliows.

a) Each piston has stamped number (1 or 2) on its piston head. It
represents outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder block
as shown.

c}) Stamped number on piston and cylinder block must correspond.
That is, install number “2” stamped piston to cylinder which is
stamped also number “2” and a number “1” piston to cylinder
with number “1”.

Piston Cylinder :
Y Piston-to-

Number Number on cylinder

atihetop | Outer diameter cylinder Bore diameter clearance
(man) block

1 83.98 - 83.99 mm F 84.01 ~ 84.02 mm orn o008
(3.3063 — 3.3066 in.} (8.3075~-3.3078 in) | oo45in)

2 89.97 - 83.98 mm 2 84.00—84.01 mm oro
(3.3059 — 3.3062 in} (8.3071 -3.8074in) |S oo18 in)

Also, a letter A, B or C is stamped on piston head but ordinarily
itis not necessary to distinguish each piston by this letter.
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86
F

|
1. Piston
2. Arrow mark
3. Connecting rod

Girelip

Install so that circlip
end gap comes within
such range as indicated
by arrow.

Crankshaft
pulley side

1. Piston
2. Arrow mark
3. Connecting rod
4. Oil hole

4. dstring
2. andring
3. Oitring

. Arrow mark

. Istring end gap

. 2nd ring end gap
and oil ring

for
o

spacer gap
. Oil ring upper rait

gap
. Oil ring lower rait

NO
 

O
m

 
-

gap
. Intake side
. Exhaust side

1} Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
e“86F” mark on connecting rod must face toward crank«

shaft pulley side.

@ Install circlip with its cut part facing as shown in figure.

2) Install piston rings to piston:
* As indicated in figure at the left, ist and 2nd rings have “RN”

or “R” mark respectively. When installing these piston rings to
piston, direct marked side of each ring toward top of piston.

® ist rings differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish ist ring from 2nd ring by referring to figure.

When installing oil ring, install spacer first and then two rails.

3) After installing three rings (1st, 2nd and oil rings), distribute
their end gaps as shown in figure.
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INSTALLATION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod

bearings and crank pins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crank pin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor) to compress rings.
Guide connecting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Install bearing cap:
Point arrow mark on cap to crankshaft pulley side.
Tighten cap nuts to specification.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 32.5 Ib-ft)
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6) Install cylinder heads and oil pump to cylinder block.
Refer to item “VALVES AND CYLINDER HEADS” and “OIL
PUMP’ in this section.

7) Install valve lash adjusters, camshafts and RH bank 2nd timing
chain.
Refer to item “CAMSHAFT AND VALVE LASH ADJUSTER”
and “RH BANK 2ND TIMING CHAIN AND CHAIN TENSION-
ER’ in this section for installation.

8) Install 1st timing chain.
Refer to itern “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

9) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER’ in this section for installation.

10) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

41) Install oil pan and pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER’ in this
section for instailation.

12) Install cylinder head cover.
Refer to item “CYLINDER HEAD COVER? in this section for
installation.

13) Install exhaust manifold.
Refer to item “EXHAUST MANIFOLD’ in this section for instal-
lation.

14) Install radiator outlet pipe, radiator, cooling fan and water hose.
Refer to Section 6B for installation.

18) install throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for installation.

16) Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.

17) Adjust power steering pump drive belt tension.
Refer to Section 3B1 for adjusting procedure.

18) Adjust accelerator cable play and A/T throttle cable play. Refer
to Section 6E2.

19) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.

20) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section OB.

21) Refill cooling system referring to Section 6B.
22) Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL” section.
23) Connect negative cable at battery.
24) Check ignition timing and adjust as necessary, referring to Sec-

tion 6F2,
25) Verify that there is no fuel leakage, water leakage, oil leakage

and exhaust gas leakage at each connection.
26) Check wheel alignment, referring to SECTION 3.
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1, Accelerator cable
2. A/T throttle cable

1. TP sensor coupler
2, MAF sensor coupler
3. IAC valve coupler

4. Earth wires
5. Clamp bracket

1
2.
3.
4,

. EVAP canister purge vaive
. IAC valve
. EGR valve
. Heater hose

UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY
REMOVAL

1) Release fuel pressure in fuel feed line.
Refer to Section 6.

2) Disconnect negative cable at battery.
3) Remove engine hood.
4) Drain engine oil.
5) Drain coolant.
6) Remove radiator, radiator fan shroud, cooling fan and radiator

reservoir. Refer to Section 6B for removal.
7) Disconnect accelerator cable and A/T throttle cable (for A/T

vehicle) from throttle body.
8) Remove strut tower bar and surge tank cover.
9) Disconnect IAT sensor coupler then remove air cleaner upper

case, intake air hose, intake air pipe and surge tank pipe as a
component.

10) Remove engine oil level gauge guide and A/T fluid level gauge
guide (for A/T vehicle).

11) Remove ignition coil covers.

12) Disconnect following electric lead wires:
@ Injector wire coupler

*#CMP sensor coupler

* Ignition coil coupler
#TP sensor coupler

# MAF sensor coupler
@ IAC vaive coupier
@ Earth wire from surge tank
®@ EVAP canister purge valve coupler
®@ EGR vaive coupler

Oxygen sensor coupler

@ Coolant temperature sensor coupler
e Generator wires
@ Startor wires
@ Oil pressure wire
@P/S pump wire

e Earth wire from generator bracket
13) Remove clamps and brackets.
14) Disconnect following hoses:

@ Heater hose from heater water pipe

@ Heater hose from water outlet cap
eEVAP canister hose from canister pipe
@ Brake booster vacuum hose

15) Remove IAC vaive and EVAP canister purge valve.
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1. Fuel teed hose
2. Fuel return hose FRONT

For A/T vehicle

S)

16) Disconnect following hoses at the location shown in figure:
* Fuel feed hose from fuel feed pipe
@ Fuel return hose from fuel return pipe

17) Remove EVAP canister.

18) Remove P/S pump ass’y. Refer to Section 3B1 for details.
19} Remove A/C compressor ass’y. Refer to Section 1B for details.
20) Remove steering shaft lower assembly. Refer to Section 8C for

details.

21) Raise vehicle.
22) Remove front differential housing with differential from chassis.

Refer to Section 7E for removal.
23) Remove exhaust No.1 pipe. Refer to item “EXHAUST MAN-

IFOLD" in this section for removal.
24) For vehicle with catalytic converter mounted exhaust manifold:

Remove exhaust manifold stiffener from transmission.

25) Remove A/T fluid hose clarnps from engine mounting bracket.
(for A/T vehicle)

26) Remove clutch housing lower plate.
27) Remove torque converter bolts (for A/T vehicle).
28) Remove starter motor.
29) Lower vehicle.

30) Support transmission. For A/T vehicle, don’t jack under A/T oil
pan to support transmission.

31) Remove bolts and nuts fastening cylinder block and transmis-
sion.
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i, Engine side mount bracket

(b)

32) Install lifting device.
33) Disconnect engine side mounting brackets to engine mount-

Ings.

34) Before lifting engine, check to ensure all hoses, wires and
cables are disconnected from engine.

35) Remove engine assembly from chassis and transmission by
sliding toward front, and then, carefully hoist engine assembly.

INSTALLATION
Reverse removal procedure for installation, noting following points.

1) Lower engine assembly into engine compartment. Connect en-
gine to transmission and engine side mounting brackets to en-
gine mountings.

2) Tighten nuts fastening engine side mounting brackets and en-
gine mountings.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

3) Tighten bolts and nuts fastening cylinder block and transmission
to specified torque.

Tightening Torque
(b): 80 N-m (8.0 kg-m, 58.0 Ib-ft)

4) Remove lifting device

§) Tighten torque converter bolts to specified torque (for A/T ve-
hicle).

Tightening Torque
(c): 65 N-m (6.5 kg-m, 47.0 Ib-ft)
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Type 4

1, Exhaust No.1 pipe

6) Tighten bolts and nuts of exhaust No.1 pipe to specified torque.

Tightening Torque
(d): 50 N-m (5.0 kg-m, 36.5 ib-ft)

7) Install front differential housing with differential to chassis. Re-
fer to Section 7E for installation.

8) Install steering shaft lower assembly. Refer to Section 3C for
details.

9) Install A/C compressor ass’y. Refer to Section 1B for details.
10) Install P/S pump ass’y. Refer to Section 3B1 for details.
11) Connect hoses, cables and electric wires.
12) Adjust accelerator cable and A/T throttle cable (for A/T ve-

hicle) according to procedure described in Section 6GE2,
13) Refill engine with engine oil referring to item “ENGINE OIL

CHANGE?’ in Section OB.
14) Refill cooling system, referring to Section 6B.
15) Check to ensure that all fasteners and clamps are tightened.
16) Upon completion of installation, verify that there is no fuel leak-

age, coolant leakage, P/S fluid leakage or exhaust gas leak-
age al each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1, Cylindar black
2. Lower crankcase
3. Crankshaft
4, Main bearing
§. Thrust bearing
6. Rear oil seal
7. Plywheet (M/T)

Orive plate (A/T)
8, Water purnp
9. O-ring

10. Timing chain oil jet
11. O-ring
12. Clutch housing plate
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8

or |
©69/

9

‘1. Flywheel bolt

1. Lower crankcase
2. Bolt (10 mm thread diameter)
3. Bolt (8 mm thread diameter)

. Lower crankcase
- Bolt (10 mm thread diameter)
. Bolt (8 mm thread diameter)
. Long bolt (8 mm thread diameter)PO

N

REMOVAL
1) Remove engine assembly from vehicle as previously outlined.
2) Remove clutch and flywheel (for M/T vehicle) or drive plate (for

A/T vehicle). For clutch removal, refer to Section 7C1.
Using special tool (flywheel holder), remove flywheel (M/T ve-
hicla) or drive plate (A/T vehicle).

Special Tool
(A): 09924-17810

3) Remove throttle body, intake manifold, exhaust manifolds.
4) Remove oil pans (lower and upper) and oil pump strainer. Re-

fer to item “OIL. PAN AND OIL PUMP STRAINER’ in this sec-
tion for removal.

5) Remove cylinder head cover.
6) Remove timing chain cover. Refer to item “TIMING CHAIN

COVER?’ in this section for removal.
7) Remove timing chains and chain tensioners, LH Bank 2nd tim-

ing chain, 1st timing chain and RH Bank 2nd timing chain.
8) Remove cylinder head assembly.
9) Remove pistons and connecting rods.

10) Remove oil pump and oil pump chain.

11) Loosen crankcase bolts, following sequence in figure and re-

move them.

NOTE:
Loosen 8 mm thread diameter bolts first, then loosen 10
mm thread diameter bolts following the order shown infig-
ure.

12) Remove crankshaft from cylinder block.

INSPECTION

Crankshaft runout
Using a diai gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play
Measure this play with crankshaft set in cylinder block in the normal
manner, that Is, with thrust bearing and journal bearing caps
installed. Tighten crankcase bolts to specified torque in such order
as indicated in figure.

NOTE:
Tighten 10 mm thread diameter bolts first (following the order
shown in figure), then tighten 8 mm thread diameter bolts.

Tightening Torque
(a): 58 N-m (5.8 kg-m, 42.0 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)
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Use a dial gauge to read displacement in axial (thrust) direction of
crankshaft.
Ifits limitis exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

Crankshaft Thrust Play
Standard: 0.11 - 6.31 mm (0.0044 - 0.0122 in.)
Limit: 0.38 mm (0.0149 in.)

1. Thrust bearing 2
2. Oil groove

1. Upper half of bearing
2. Oil groove

Thrust Bearing Oversize
iter Standard | 9 425 mm (0.0049 in.)

Thickness of 2.500 mm 2.563 mm
crankshaft (0.984 in.) (0.1009 in.)

thrust bearing . . ; ‘

Out-of-round and taper (uneven wear) of journals
An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings. If any
one of journals is badly damaged or if amount of uneven wear in the
sense explained above exceeds its limit, regrind or replace crank-
shaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
Out-of-round: A-B
Taper: a-b

Main Bearings |
General information
@ Service main bearings are available in standard size and 0.25

mm (0.0098 in.) undersize, and each of them has 5 kinds of bear-
ings differing in tolerance.

@ Upper half of bearing has oll groove as shown in figure. Install this
half with oil groove toward cylinder block.

@ Lower half of bearing does not have oil groove.
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1, Lower crankcase
2. Bolt (10 mm thread diameter)
3. Bolt (8 mm thread diameter)
4, Long bott (8 mm thread diameter}

1. Gaging plastic
2. Scale

Inspect
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 following pro-
cedure.

1) Remove crankcase.
2) Clean bearings and main journals.
3) Place a piece of gaging plastic to full width of bearing (parallel

to crankshaft) on journal, avoiding oil hole.

4) Install crankcase to cylinder block.
Tighten crankcase bolts, following sequence in figure. Tighten
crankcase bolts to specified torque.
NOTE:
Tighten 10 mm thread diameter bolts first (following the or-
der shown in figure) then tighten 8 mm thread diameter

olts,

Tightening Torque
(a): 59 Nm Ge kg-m, 43.0 nent
(b): 27 N-m (2.7 kg-m, 19.5 tb-ft
NOTE:
Do not rotate crankshaft while gaging plastic is installed.

5) Remove crankcase and using scale on gaging plastic envelop,
measure gaging plastic width at its widest point. If clearance ex-
ceeds its limit, replace bearing. Always replace both upper and
lower inserts as a unit.
Anew standard bearing may produce proper clearance. if not,
it will be necessary to regrind crankshaft journal for use of 0.25
mm undersize bearing.
After selecting new bearing, recheck clearance.

Bearing Clearance
Standard: 0.026 — 0.046 mm (0.0010 ~ 0.0018 in.)
Limit: 0.060 mm (0.0023 in.)
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1. Crankshaft
2. Crank web

r- No. 1 Bearing:

1, Crankshaft pulley side
2. Stamped aiphabets

Selection of main bearings

STANDARD BEARING:
lfbearing is in maicondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter. As shown in figure, crank web has

stamped numbers and alphabet at the center.
Three kinds of numbers (“1”, “2” and “3”) represent following
journal diameters.

Stamped numbers Journal diameter

64.994 — 65,000 mm
(2.5588 ~ 2.5590 in.)

64.988 ~ 64.994 mm
(2.5586 — 2.5588 in.)

64.982 ~ 64.988 mm
(2.5583 ~ 2.5586 in.)

1

2

3

2) Next, check crankcase (bearing cap) bore diameter without
bearing. On lower surface of lower crankcase 4 alphabets are
stamped as shown in figure.
Three kinds of alphabets (A, B and C) represent following cap
bore diameters.

Bearing cap bore diameter
Stamped alphabet (without bearing)

A 70.000 — 70.006 mm
(2.7559 — 2.7561 in.)

B 70.006 — 70.012 mm
(2.7561 — 2.7563 in.)

C 70.012 — 70,018 mm
(2.7563 — 2.7566 in.)
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3} There are five kinds of standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.
Each color indicates following thickness at the center of bearing.

Color painted Bearing thickness

2.493 ~ 2.497 mm
(0.0982 — 0.0983 in.)

2.496 ~ 2.500 mm
(0.0983 — 0.0984 in.)

2.499 — 2.503 mm
(0.0984 — 0.0985 in.)

2.502 — 2.506 mm
\ Yellow (0.0985 — 0.0986 in.)

2.505 ~ 2.509 mm
Blue (0.0986 ~ 0.0987 in.)

Green

Black

Colorless (no paint)

1. Paint

4) From number stamped on crank webs at its center and alpha-
bets stamped on crankcase lower side, determine new standard
bearing to be installed to journal, by referring to table shown be-
tow.
For example, if number stamped on crank webs is “1” and alpha-
bet stamped on crankcase is “B”, install a new standard bearing
painted in “Black” to its journal.

Number stamped on crank web
(Journal diameter)

1 2 3

Alphabet Al Green Black Colorless
stamped
on lower B Black Colorless Yellow
crankcase
(Cap bore dia.) |C | Colorless Yellow Blue

New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.
If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshaft or cylinder block and crank case due
to any reason, select new standard bearings to be installed by
referring to number stamped on new crankshaft or alphabets
stamped on new crankcase lower side.
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4, Paint

UNDERSIZE BEARING (0.25 mm):
@ 0.25 mm undersize bearing is available, in five kinds varying in

thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represenis following thicknesses at the center of bear-
ing.

Color painted Bearing thickness

Green & Red 6. $031 0.1082)
Black & Red (6.1062 0.1088 in)
Red only (6.1088 0.1034 in)
Yellow & Red (01034 6.1088 in)

Blue & Red (0.1085 — 0.1086 in)

elf necessary, regrind crankshaft journal and select undersize
bearing to use with it as follows.
1) Regrind journal to following finished diameter.

Finished diameter: 64.732 ~ 64.750 mm
(2.5485 — 2.5492 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets stamped
on lower crankcase, select an undersize bearing by referring
to table given below.
Check bearing clearance with newly selected undersize bear-
ing.

Measured journal diameter

64.744 ~ 64.750 mm
(2.5489 — 2.5492 in.)

64.738 ~ 64.744 mm
(2.5487 ~ 2.5489 in.)

64.732 ~ 64.738 mm
(2.5485 — 2.5487 in.)

Alphabets stamped
on lower crankcase

A Green & Red Black & Red Red only

B Black & Red Red only Yellow & Red

c Red only Yellow & Red Blue & Red

Undersize bearing to be instalied
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Rear Oil Seal
Carefully inspect oil seal for wear or damage. If lip portion is worn
or damaged, replace oil seal.

Flywheel
@ If ring gear is damaged, cracked or worm, replace flywheel.
@ if the surface contacting clutch disc is damaged, or excessively

worn, repiace flywheel.
@ Check flywheel for face runout with a dial gauge.

if runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block
Distortion of gasketed surface
* Using straightedge and thickness gauge, check gasketed sur-

face for distortion and, if flatness exceeds its limit, correct it.

Flatness Limit: 0.06 mm (0.0624 in.)

Honing or reboring cylinders
1) When any cylinder needs reboring, all other cylinders must also

be rebored at the same time.
2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

STD 83.970 ~ 83.990 mm (3.3059 ~ 3.3067 in.)
0/8 0.28 | 84.220 ~ 84.240 mm (3.3157 ~ 3,3165 in.)
O/$ 0.50 | 84.470 ~ 84.490 mm (3.3256 ~ 3.3264 in.)

3) Using micrometer, measure piston diameter.
4) Calculate cylinder bore diameter to be rebored as follows.

D=A+B-C
D: Cylinder bore diameter to be rebored
A: Piston diameter as measured
B: Piston clearance = 0.02 — 0.04 mm

(0.0008 — 0.0015 in.)
C: Allowance for honing = 0.02 mm

(0.0008 in.)

Oo mm

90 mm
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. Cylinder block
O-ring

. Of groove

. Bearing

. Knock pinTRO
N

4. Thrust bearing 2
2. Oil groove

1. Lower crankcase 3. Bearing
2. Apply sealant “A”

5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:
@ All parts to be Installed must be perfectly clean.
¢ Be sure to oil crankshaft journals, journal bearings, thrust

bearings, crank pins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

eJournal bearings, crankcase (bearings caps), connecting
rods, rod bearings, rod bearing caps, pistons and piston
tings are in combination sets. Do not disturb combination
and iry to see that each part goes back to where it came from,
when installing.

Clean mating surface of cylinder block and crankcase, re-
move oil, old sealant and dust from mating surface.

1) Fit main bearings to cylinder block.
One of two halves of main bearing, has oil groove. Install this half
with oll groove to cylinder block, and another haif without oil
groove to crankcase.
Make sure that two halves are painted in the same color.

2) Install O-ring to cylinder block.

3) Fit thrust bearings to cylinder block between No.2 and No.3 cyl-
inders. Face oil groove sides to crank webs.

4) Put crankshaft to cylinder block.

5) Apply sealant “A” to crankcase mating surface area as shownin
figure.

” A: Sealant 99000-31150



6A2-90 ENGINE MECHANICAL (H25 ENGINE)

» Lower crankease
. Bolt (10 mm thread diameter)
. Balt (8 mm thread diameter)
. Long bolt (8 mm thread diameter)PR

N

1. Fly wheel bolt

6) Install crankcase to cylinder block. Apply oil to crankcase bolts be-
fore installing them. Tighten crankcase bolts, following sequence
in figure. Tighten crankcase bolts to specified torque.

NOTE:
Tighten 10 mm thread diameter bolts first (following the order
shown in figure), then tighten 8 mm thread diameter bolts.

Tightening Torque
(a): 58 N-m (5.8 kg-m, 42.0 Ib-ft)
(b): 27 Nm (2.7 kg-m, 19.5 fb-ft}

NOTE:
After tightening crankcase bolts, check to be sure that crank-
shaft rotates smoothly when turned by hand.

7) Using special toois (Oil seal installer and oil seal guide), install
rear oil seal.

Special Tool
(B): 09911-97810
(C): 09911-97710

8) Insiall flywheel (M/T vehicle) or drive plate (A/T vehicle). Using
special tool, lock flywheel or drive plate, and tighten flywheel
or drive plate bolts to specification.

Special Tool
(A): 09924-17810
Tightening Torque
(c): 70 N-m (7.0 kg-m, 56.5 Ib-ft)

9) Install oii pump, pistons and connecting rods as previously out-
lined.

10) install oil pump strainer and oii pan.

11) Install cylinder heads assembly to cylinder block.

NOTE:
Tighten cylinder head bolts to specified torque as pre-
viously outlined.
Whenever installing cylinder head to new cylinder block,
use following procedure to tighten cylinder head bolts.
® Tighten cylinder head bolts to specified torque as pre-

viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

12) Install crankshaft oil pump sprocket, timing chain sprocket, oil
pump chain, timing chain, timing chain cover, crankshaft pulley,
water pump pulley, efc., as previously outlined.

13) Install clutch to flywheel (for M/T vehicle). For clutch installa-
tion, refer to Section 7C1.

14) Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

09911-97810
Oil seal installer

09913-75510
Bearing install

09915-47310

jer Oil filter wrench
09915-64510
Compression gauge

09915-64530
Compression gauge hose

09915-67010
Compression gauge 09915-67316
attachment (c) Vacuum gauge

09915-77310
Oil pressure gauge

1. 09916-14510
Valve lifter

2. 09916-14910
Valve lifter attachment

09916-34541
Reamer handie

09916-37810
Reamer (6 mm)

09916-38210
Reamer (11 mm)

09916-44910
Valve guide remover

09916-58210
Valve guideinstallerhandie

09916-77310
Piston ring compressor

09916-84510
Forceps
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09917-68221
Camshaft lock holder

09917-87810
Valve guide installer

S
w

09917-98221
Valve stem seal installer

09918-08210
Vacuum gauge hose joint

09919-28610
Protective sieeve

09924-17810
Flywheel holder

09926-58010
Bearing puller attachment

09944-36011
Steering wheel remover

09911-97710
Oil seal guide

09915-76510
Oil pressure gauge
attachment

REQUIRED SERVICE MATERIAL

RECOMMENDED SUZUKI PRODUCT USE

Sealant 1207C 99000-31150
® To apply to mating surfaces of cylinder block and oil pan.
® To apply to mating surfaces of cylinder block and timing

chain cover.
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SECTION 6A4

ENGINE MECHANICAL
(J20 ENGINE)

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 autho-

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

@ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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Oil Pressure Check ......0.. 0c cece cece cece cece cece cee e nen bene enentereennaes
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6A4-2 ENGINE MECHANICAL (J20 ENGINE)

GENERAL DESCRIPTION

ENGINE

The engine is water-cooled, in line 4 cylinders, 4
stroke cycle gasoline unit with its DOHC (Double

overhead camshaft) valve mechanism arranged for

“Vv” type valve configuration and 16 valves (4

valves/one cylinder).

The double overhead camshaft is mounted over the

cylinder head; itis driven from crankshaft through tim-

ing chains, and no push rods are provided in the valve

train system.
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted under In other path oll goes up to the cylinder head and lubri-
the crankshaft. Oil is drawn up through the oil pump cates valves and camshafts, etc., after passing
strainer and passed through the pump to the oil filter. through the internal oilway of camshafts.
The filtered oil flows into 2 paths in cylinder block.
In one path, oil reaches the crankshaft journal bear-
ings. Oil from the crankshaft journal bearings is sup-
plied to the connecting rod bearings by means of in-
tersecting passages drilled in the crankshaft, and
then injected from the big end of connecting rod to lu-
bricate piston, rings, and cylinder wall.

An oil relief valve is provided on the oil pump. This
valve starts relieving oil pressure when the pressure
exceeds about 420 kPa (4.2 kg/cm, 59.7 psi).
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« Ignition colt
. Spark plug
. Accelerator cable
. Clamp
. Coupler for injectors

ON-VEHICLE SERVICE
COMPRESSION CHECK
Check compression pressure on all 4 cylinders as follows:
4) Warm up engine.
2) Stop engine after warming up.

NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

3) Disconnect accelerator cable from clamp (For LH steering ve-
hicle only).

4) Disconnect ignition coil couplers.
5) Remove ignition coils.
6) Remove all spark plugs.
7) Disconnect fuel injector wires at the coupler.

8) Install special tool (Compression gauge) into spark plug hole.

Special Too!
(A): 09915-64510-001
(B): 08915-64510-002
(C): 09915-64530
(BD): 09915-67010

9) Disengage clutch (to lighten starting load on engine) for M/T ve-
hicle, and depress accelerator pedal all the way to make throttle
fully open.
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10) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at
least 250 r/min. by using fully charged battery.

Compression pressure

1400 kPa
Standard (14.0 kg/em?: 199.0 psi)

tat 1200 kPa
Limit (12.0 kg/cm: 170.0 psi)
Max. difference between 100 kPa
any two cylinders (1.0 kg/cm 14.2 psi)

11) Carry out steps 8), 9) and 10) on each cylinder to obtain 4 read-
ings.

12) After checking, install spark plugs and ignition coils.
13) Connect ignition coil couplers.
14) Connect accelerator cable to clamp (For LH steering vehicle

only).

li 1. Ignition coll
\ Yi 2. Spark plug

8. Accelerator cable
4. Clamp
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:

1) Warm up engine to normal operating temperature and make
sure that engine idle speed is within specification.

NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

2) Stop engine and disconnect vacuum hose from intake manifold.
3) Connect special tools (vacuum gauge and hose joint) to vacuum

hose and intake manifold.

Special Tool
(A): 09915-67310
(B): 09918-08210

SUZUKI GENUINE PARTS
(C): Hose 09343-03087
(D): 3-way joint 09367-04002

4) Start engine and run engine at specified idle speed (see section
6E1), and read vacuum gauge. Vacuum should be within specifi-
cation.

Vacuum specification: 52.6 ~ 65.8 kPa
(at sea level) (40 ~ 50 om Hg, 15.7 ~ 19.7 in Hg)

at specified idle speed

5) After checking, remove vacuum gauge and hose joint.
6) Connect vacuum hose to intake manifold.
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aoe

t. Oil pressure switch
2. Exhaust manifold

1. Sealing tape

OIL PRESSURE CHECK

WARNING:
To avoid danger of being burned, do not touch exhaust man-
ifold when exhaust system is hot.
When servicing, be sure to perform it after exhaust system
has cooled down.

NOTE:
Prior to checking oil pressure, check the followings.
@ Oil level in oil pan.

If oll level is low, add off up to Full level hole on oil level
gauge.

@ Oil quality.
If oll is discolored, or deteriorated, change it.
For particular oil to be used, refer to Section OB.

@ Oil leaks.
If leak is found, repair it.

1) Remove exhaust manifold cover and then oil pressure switch
from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

Special Tool
{A): 09915-77310
(B): 09915-78211

CAUTION:
Be careful not to make special tool touch exhaust man-
ifold when installing because exhaust manifold becomes
very hot.

3) Start engine and warm it up to normal operating temperature.

NOTE:
Be sure to place transmission gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and biock drive wheels.

4) After warming up, raise engine speed to 4,000 r/min and mea-
sure oil pressure.

Oil pressure specification:
390 ~ 470 kPa (3.9 - 4.7 kg/om?, 55.5 ~ 66.8 psi) at
4,000 r/min (rpm)

5) After checking oil pressure, stop engine and remove oil pressure
gauge.

6) Before reinstalling oll pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

Tightening Torque
(a): 14 N-m (1.4 kg-m, 10.5 Ib-ft)

NOTE:
lf sealing tape edge is bulged out from screw threads of
switch, cut it off.

7) Start engine and check oil pressure switch for oil leakage.
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AIR CLEANER ELEMENT
REMOVAL
1) Remove air cleaner case clamps.
2) Remove air cleaner element from case.

INSPECT
Check air cleaner element for dirt. Replace excessively dirty ele-
ment.

CLEAN
Biow off dust by compressed air from air outlet side of element.

INSTALLATION
Reverse removal procedure for installation.



ENGINE MECHANICAL (J20 ENGINE) 6A4-9

THROTTLE BODY AND INTAKE MANIFOLD

. Intake manifold

. Intake manifold gasket

. Throttle body

. Fuel delivery pipe

. EGR vaive (if equipped)

. Intake manifold rear stiffener

. Intake manifold front stiffener

REMOVAL
1) Relieve fuel pressure according to fuel pressure relief procedure

described in Section 6.
2) Disconnect negative cable at battery.

3) Drain coolant.

WARNING:
=

SS? drain plug and radiator cap while engine and radiator areCami Wy BSS pe still hot. Scalding fluid and steam can be blown out under
[oO pressure if plug and cap are taken off too soon.

To help avoid danger of being burned, do not remove

4) Remove air cleaner outlet hose.

5) Disconnect following electric lead wires:
@ EGR valve coupler (if equipped)
@ IAC valve coupler
@ TP sensor coupler
@ EVAP solenoid purge valve coupler
@ Ground terminal from intake manifold



6A4-10 ENGINE MECHANICAL (J20 ENGINE}

6) Disconnect accelerator cable and A/T throttle cable (For A/T
vehicle) from throttle body.

7) Disconnect following hoses:
@ Brake booster hose from intake manifold

@ PCV hose from intake manifoid
@ Fuel pressure regulator vacuum hose from intake manifold
® Canister purge hose from EVAP canister purge valve
@ Water hoses from throttle body and water bypass pipe
@ Breather hose from throttle body

@ Fuel feed hose and return hose from each pipe
8) Remove fuel delivery pipe with fuel injectors from cylinder

head.
9) Remove intake manifold front stiffener and rear stiffener.

10) Detach water pipe from intake manifold.

11} Remove intake manifoid from cylinder head, and then its gas-
kel.

INSTALLATION
Reverse removal procedure for installation noting the followings.
@ Use new intake manifold gasket.

Install fuel delivery pipe with fuel injectors to cylinder head refer-
ring to “Fuel Injector installation” in Section 6E1.

@ Adjust accelerator cable play and A/T throttle cable play (for ve-
hicle with A/T), referring to Section 6E1.
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@ Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
Refill cooling system, referring to Section 6B.

® Upon completion of installation, turn ignition switch ON but en-
gine OFF and check for fuel leaks.

¢ Finally, start engine and check for engine coolant leaks.
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EXHAUST MANIFOLD

. Exhaust manifold

. Exhaust manifold gasket

. Heated oxygen sensor (if equipped)

. Exhaust manifold upper cover

. Exhaust manifold stiffenerW
M

 PWN
—

1, Heated oxygen 2, Exhaust manifold upper
sensor coupler cover

1. Exhaust manifold stiffener

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-
ter system cools down.

REMOVAL
1) Disconnect negative cable at battery.
2) Disconnect heated oxygen sensor coupler (if equipped) and de-

tach it from its stay.
3) Remove upper cover of exhaust manifold.

4) Remove exhaust manifold stiffener.
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1. Exhaust manifold
2. Exhaust manifold

gasket

1. Exhaust No.1 pipe

5) Remove or disconnect exhaust No.1 pipe from exhaust man-
ifold.

6) Remove exhaust manifoid and its gasket from cylinder head.

INSTALLATION
1) Install new gasket to cylinder head.

2) Install exhaust manifold.
Tighten manifold bolts and nuts to specified torque.

3) Install seal ring and install exhaust No.1 pipe to exhaust man-
ifold.
Before installing seal ring, check it for deterioration or damage,
and replace as necessary.

Tighten pipe fasteners to specified torque.

Tightening Torque
{a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)
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1. Heated oxygen 2. Exhaust manifold
sensor coupler upper cover

4) Install exhaust manifoid stiffener.
Tighten exhaust manifoid stiffener nut and bolt to specified
torque.

5) Install upper cover to exhaust manifold.
6) Connect heated oxygen sensor coupler and fit coupler to brack-

et securely (if equipped).

7) Connect negative cable at battery.
8) Check exhaust system for exhaust gas leakage.
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1. Ci level gauge
2. Breather hose
3._ PCV hose

fo} fe) SO oF

{
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(22: Area to apply sealant “A”

1, Cylinder head cover
2. Cylinder head cover

gasket
3, O-ring

4, Cylinder head
side seal

4, Seat washer
(8) 2. Oillevel gauge

3. Accelerator cable

CYLINDER HEAD COVER
REMOVAL
1) Disconnect negative cable at battery.
2) Disconnect ignition coil couplers.
3) Remove ignition coils.

4) Disconnect accelerator cable from clamp (For LH steering ve-
hicle only).

5) Remove oil level gauge.
6) Disconnect breather hose and PCV hose from cylinder head

cover.

7) Remove cylinder head cover.

INSTALLATION
1) Remove oil, old sealant, and dust from sealing surfaces on cylin-

der head and cover. After cleaning, apply sealant “A” to cylinder
head sealing surface area as shown in figure.

“A”: Sealant 99000-31150

2) install O-rings and cylinder head cover gasket to cylinder head
cover.

NOTE:
Be sure to check each of these parts for deterioration or any
damage before installation and replace if found defective.

3) Install cylinder head side seal and cylinder head cover to cylin-
der head.

4) Tighten nuts in such order as indicated in figure a little at a time
till they are tightened to specified torque.
*# Use new seal washers.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

5) Install ignition coils and connect ignition coil couplers.
6) Install oi] level gauge.
7) Connect breather hose and PCV hose to cylinder head cover.
8) Connect accelerator cable to clamp (For LH steering vehicle

only).
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OIL PAN AND OIL PUMP STRAINER

1, Oil pan
2. Strainer
3. O-ring
4, Gasket
5. Drain plug

1. Differential housing 3. Ollpan REMOVAL
2. Differential 4. Steering gear box 1) Remove oil level gauge.

2) Raise vehicle and remove both front wheels.
3) Remove steering gear box from vehicle referring to “Steering

Gear Box Removal” in Section 3B1.
4) Remove front differentia! housing with differential from chassis.

Refer to Section 7E for removal.

5) Drain engine oil by removing drain plug.
6) Remove transmission stiffener if equipped.
7) Remove clutch (torque converter) housing lower plate.

8) Remove oil pan and oil pump strainer from crankcase,

1. Oil pump
2. Oil pump strainer
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4. Olfpan

CLEAN
1) Inside of oil pan and oil pump strainer screen.

2) Clean sealing surface on oil pan and crankcase.
Remove oil, old sealant, and dust from sealing surface.

INSTALLATION
1) Tofacilitate and ensure installation of oil pan, increase clearance

between engine and vehicle body according to following proce-
dure.
a. Disconnect exhaust pipe from exhaust manifold.
b. Remove engine mounting nuts (Right & Left).
c. Using engine support jack, hoist engine 2 — 3cm (about 1 in).

CAUTION:
Do not hoist engine more than instructed above. That
may cause trouble to engne or transmission.

2) Apply sealant continuously to oil pan mating surface as shown
in figure.

“A” Sealant: 99000-31150
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3) Instail O-rings in the position as shown in figure and install oil
pump strainer to oil pump.
Tighten strainer bolts first and then bracket bolt to specified
torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 lb-ft)
(b): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

4) After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.
Tighten bolts and nuts to specified torque.

Tightening Torque
(c): 11 Nem (1.1 kg-m, 8.0 ib-ft)

5) Lower engine and tighten engine mounting nuts to specified
torque referring to “Engine Assembly Installation” in this sec-

. Oil pump2 Ove tion.
3, Oil pump strainer
4. Oil pan

6) Install gasket and drain plug to oif pan.
Tighten drain plug to specified torque.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 ib-ft)

7) Install clutch (torque converter) housing lower plate.
1 8) Connect exhaust pipe to exhaust manifold referring to Section

ad 6K.
212) 4. Oilpan 9) Install transmission stiffener to transmission and cylinder block

2. Drain plug .if equipped.

10) Install front differential housing according to installation proce-
dure described in Section 7E.

11) Refill front differential housing with gear oil, referring to Section
7E.

12) Install steering gear box to vehicle referring to “Steering Gear
Box Installation” in Section 3B1.

13) Install oil level gauge.
14) Refill engine with engine oil, referring to item “ENGINE OIL

CHANGE?’ in Section OB.
15) Refill power steering system with specified fluid referring to

Section 3B1.
16) Verify that there is no engine oll leakage, differential oil leakage

and power steering fluid leakage at each connection.
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OIL PUMP

4. Cylinder block
2, Oilpump
3. Oil pump sprocket
4, Oil pump sprocket cover

1. Lower crankcase
2. Ollpump

#

6

, ey rt 3
Nae

4

5

4, Retief valve
5. Relief spring
§. Retainer

1. Oil pump case No.1
2. Oil pump case No.2
3. Outer rotor

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Remove oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL PUMP STRAINEP’ in this sec-
tion.

4) Remove oil pump sprocket cover.

5) Remove oil pump from lower crankcase.

CAUTION:
Don’t remove sprocket out of oi] pump. Or damage of oil
pump center shaft and abnormal operation of oil pump
could result.

DISASSEMBLY
@ Disassemble oil pump as shown in figure.

INSPECTION
@ Check outer rotor, inner rotor and oil pump cases for excessive

wear or damage.
® Check relief valve for excessive wear or damage.

NOTE:
If any repair is required on outer rotor, inner rotor and oil
pump cases, replace them as an assembly.
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1. Oil pump case No.4
2. Outer rotor
3. Inner rotor
4, Thickness gauge

. Oil pump case No.1 1 5

. Outer rotor

. Inner rotor
. Thickness gauge
. StraightedgeMpAo

nNo

# Measure free length and tension of oil relief spring.

Item Standard
63.5 mmSpring free length (2.5 in.)

86.0 N for
52.0 mm
8.6 kg for
52.0 mm
62.2 |b/
2.05 in.

Spring preload

* Measure clearance of oil pump rotor and oil pump case.

Radial Clearance
Check radial clearance between outer rotor and case, using thick-
ness gauge.

lf clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between

outer rotor and case: 0.15 mm (0.0059 in.)

Side Clearance
Using straightedge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.11 mm (0.0043 in.)

ASSEMBLY
1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, and inside

surfaces of oil pump case.
3) Install outer rotor to pump case No.1.
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1. Retainer 4, Oif pump case No.2
2. Relief spring 8. Oil pump case pin
3. Relief valve

1, Lower crankcase
2. Oilpump

4) Install relief valve, relief spring and retainer to oil pump case
No.2.
Tighten retainer to specified torque.

Tightening Torque
(a): 29 N-m (2.9 kg-m, 21.0 lb-ft)

5) Install oil pump case pins to oil pump case No.2.

6) Assemble oil pump. After assembling ofl pump check to be sure
that rotor turns smoothly by hand.

Tightening Torque
(a): 12 N-m (1.2 kg-m, 9.0 lb-ft)

INSTALLATION
1) Install oil pump to lower crankcase and tighten bolts to specified

torque.

NOTE:
When installing oil pump, be careful not to allow pins to fall
off.

Tightening Torque
(a): 27 N-m (2.7 kg-m, 19.5 lb-ft)

2) Install oil pump sprocket cover and tighten bolts to specified
forque.

Tightening Torque
(a): 11 Nem (1.1 kg-m, 8.0 Ib-ft)

3) Install oil pan and oil pump strainer. Refer to “OIL PAN AND OIL
PUMP STRAINER’ in this section.

4) Refill engine with engine oil, referring fo item “ENGINE OIL
CHANGE?” in Section 0B.

5) Connect negative cable at battery.
8) After completing installation, check oil pressure by running en-

gine. Refer to “OIL PRESSURE CHECK’ in this section.
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TIMING CHAIN COVER

. Cylinder head cover

. Cylinder head cover
gasket

. Cylinder head side seal
O-ring
Oil pan
Oil pump sivainer

. Timing chain cover

. Crankshait pulley

. Crankshaft pultey bolt

. Oil seal

po
SCOMNO

MAW

1. Water bypass pipe 4. Water pump pulley
2. Water bypass hose No.2 5. Generator beit
3. Cooling fan pulley tensioner

REMOVAL
1) Disconnect negative cabie at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL. PUMP STRAINER’ in this
section for removal,

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER’ in this section for re-
movai.

6) Remove water bypass pipe and bypass hose No.2.
7) Remove cooling fan and fan shroud referring to Section 6B.

And then remove cooling fan belt and cooling fan pulley,
8) Remove generator belt by turning generator belt tensioner

center bolt clockwise to loosen tension of generator belt. Refer
to Section 6H for removal.

9) Remove water pump pulley.
10) Remove generator belt tensioner.
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. Generator belt
idler pulley

. A/C compressor
bracket

3. Radiator outlet hose

fe)

jst lo

Yo wa

i)

]
(A)

~— 2
1. Crankshaft pulley =>
2. Bolt
3. Wrench

1. Crankshait pulley

+. Timing chain cover
2. Oilseat

11) Remove generator belt idler pulley.
12) Disconnect radiator outiet hose from thermostat cap.
13) With hoses connected, detach A/C compressor from com-

pressor bracket if equipped.
14) Remove A/C compressor bracket if equipped.

15) Remove crankshaft pulley boit.
To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it as shown in figure.

Special Tool
(A): 09917-68221

NOTE:
Be sure to use the following bolt for fixing special tool to
crankshaft pulley.

Bolt size: M8, P1.25 €=45 mm
Strength: 7T

16) Remove crankshaft pulley.
Ifitis hard to remove, use special tools (Steering wheel remov-
er and Bearing puller attachment) as shown in figure.
If bolts of steering wheel remover are too long, replace them
with those of suitable length.

Special Tool
(A): 09944-36011
(B): 09926-58010

17) Remove timing chain cover.

CLEAN
@ Clean sealing surface on timing chain cover, crankcase, cylinder

block and cylinder head.
Remove oil, old sealant, and dust from sealing surface.

INSPECTION
*@ Check oil seal lip for fault or other damage.

Replace as necessary.

NOTE:
When installing new oil seal, tap it in until its surface is flash
with edge of timing chain cover.
To instail oil seal, use special tool (bearing installer).

Special Tool
(A): 09913-75510



Timing chain cover
2. Nut
3. Bolt

T.

1. Grankshaft pulley
2. Bolt
3. Wrench
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INSTALLATION

Reverse removal sequence to install timing chain cover noting fol-
lowing points.
1) Apply sealant “A” and “B” to area as shown in figure.

“A”: Sealant 99000-31250
“B”: Sealant 99000-31140

2) Apply engine oil to oil seal lip, then install timing chain cover.
Tighten bolts and nut to specified torque.

Tightening Torque
(a): 11.0 N·m (1.1 kg-m, 8.0 lb-ft)

3) Install crankshaft pulley.
To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it at shown in figure.

Special Tool
(A): 09917-68221

Tightening Torque
(a): 150 N·m (15 kg-m, 108.5 lb-ft)

“a”: 3 mm (0.12 in.)

“b”: 2 mm (0.08 in.)

“c”: 6 mm (0.24 in.)

“d”: 16 mm (0.63 in.)

“e”: 14 mm (0.55 in.)

“f”: 65 mm (2.56 in.)

“g”: 73 mm (2.87 in.)

“h”: 4 mm (0.16 in.)

1. Timing chain cover

2. Cylinder head

3. Cylinder block

4. Cylinder head gasket

5. Rub into

6. Jig

[A]: View A

NOTE:

Before installing timing chain cover, check that pin is
securely fitted.

NOTE:

Be sure to use the following bolt for fixing special tool
to crankshaft pulley.

Bolt size: M8, P1.25 = 45 mm
Strength: 7T
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1. Generator belt
idler pulley

2. A/Gcompressor
bracket

3. Fladiator outlet hose

1. Water bypass pipe
2, Water bypass hose

No.2

3. Water pump pulley
4. Generator belt

tensioner

4) install A/C compressor bracket if equipped.
Tighten bracket bolts to specified torque.

Tightening Torque
(a): 55 N-m (5.5 kg-m, 40.0 Ib-ft)

5) Install generator belt idler pulley.
Tighten nut to specified torque.

Tightening Torque
(b): 45 N-m (4.5 kg-m, 33.0 Ib-ft)

6) Connect radiator outiet hose to thermostat cap.

7) Install generator belt tensioner.
Tighten bolts to specified torque.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.5 Ib-ft)

8) Install water pump pulley.
9) Install generator belt by turning generator belt tensioner center

bolt clockwise to loosen tension of generator belt.
10) Install cooling fan belt, fan pulley, cooling fan and shroud.
11) Install bypass pipe and water bypass hose No.2.

12) instali cylinder head cover.
Refer to item “CYLINDER HEAD COVER’ in this section for
installation.

18) Install oi pan and oil pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER’ in this
section for instaliation.

14) Adjust cooling fan belt tension.
Refer to Section 6B for adjusting procedure.

15) Refill cooling system with coolant, front differential with gear oil,
engine with engine oil and power steering system with speci-
fled fluid.

16) Verify thatthere is no coolant leakage, oil leakage, power steer-
ing fiuid leakage and exhaust gas leakage at each connection.
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2ND TIMING CHAIN AND CHAIN TENSIONER

. 2nd timing chain
. Timing chain tensioner adjuster No.2
. intake camshaft timing sprocket
. Exhaust camshaft timing sprocket
, idler sprocket
. Timing chain guide No.2
. Tensioner adjuster No.2 gasketNOO

R 
O
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w
s

1. Timing marks of intake camshaft timing sprocket
2. Timing marks of exhaust camshatt timing sprocket
3. Arrow mark on idler sprocket
4. Timing marks of crankshaft timing sprocket

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL PUMP STRAINER’ in this sec-
tion for removal.

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER?’ in this section for re-
movai.

6) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.

7) Turn crankshaft to meet following condition.
@ Key (1) on crankshaft position as shown.
@ Arrow mark on idler sprocket (2) points upward vertically.
@The marks on sprockets (3) match with marks on cylinder

head.
Note that this step must be followed for reinstallation of timing
chain.
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1. Timing chain tensioner
adjuster No.2

1. Intake camshaft timing sprocket
2. Exhaust camshaft timing sprocket
3. Hexagonal part of camshaft

8) Remove timing chain tensioner adjuster No.2.
To remove it, slacken 2nd timing chain by turning intake cam-
shaft counterclockwise a little while pushing back pad.

9) Remove intake and exhaust camshaft timing sprocket bolts.
To remove it, fit a spanner to hexagonal part at the center of
camshaft fo hold it stationary.

10) Remove camshaft timing sprockets and 2nd timing chain.

1

2

Oamshatts (IN & EX) allowable turning range...
By knock pin on camshaft within 15° from mark
on cylinder head on both right and feft
Crankshatt allowable tuming range... .
By key on crankshaft, within 90° from mark on
cylinder block on both right and left

CAUTION:
After 2nd timing chain is removed, never turn intake cam-
shaft, exhaust camshaft and crankshaft independently
more than such an extent as shown. If turned, interference
may occur between piston and valves and valves them-
selves, and parts related to piston and valves may be dam-
aged.
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INSPECTION

Timing Chain Guide No.2
@ Check shoe for wear or damage.

2

4, Timing chain guide No.2
2. Shoe

Camshaft Sprocket
@ Check teeth of sprocket for wear or damage.

Timing Chain
@ Check timing chain for wear or damage.

Tensioner Adjuster No.2
@ Check shoe for wear or damage.

4. Shoe
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1, Crank timing sprocket key
2. Timing mark

1, Arrow mark on idler sprocket
2. Knock pin of intake camshaft
3. Knock pin of exhaust camshaft
4. Timing mark of intake side
5, Timing mark of exhaust side

1. Yellow plate
2. Match mark of 2nd timing chain (Arrow mark}

1. Dark blue
2, Arrow mark on intake camshatt timing sprocket
3. Arrow mark on exhaust camshaft timing sprocket

INSTALLATION
1) Check that crank timing sprocket key is in match with timing

mark on cylinder block as shown in figure.

2) Check that arrow mark on idler sprocket faces upward as shown
in figure.

3) Check that knock pins of intake and exhaust camshafts are
aligned with timing marks on cylinder head as shown in figure.

4) Install 2nd timing chain by aligning yellow plate of 2nd timing
chain with arrow mark on idler sprocket.

5) install sprockets to intake and exhaust camshafts by aligning
dark blue plate of 2nd timing chain with arrow marks on intake
sprocket and exhaust sprocket respectively.

CAUTION:
Do not turn camshaft more than allowable turning range.
if turned excessively, valve and piston may get damaged.

NOTE:
As an arrow mark is provided on both sides, camshaft tim-
ing sprocket has no specific installation direction.
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1. Intake camshaft timing sprocket
2. Exhaust camshaft timing sprocket

4. Plunger
2. Body
3. Stopper

1. Timing chain tensioner adjuster No.2
2. Stopper

6) Install intake and exhaust camshaft timing sprocket bolts.
To install it, fita spanner to hexagonal part at the center of cam-
shaft to hold stationary.

Tightening Torque
(a): 80 N-m (8.0 kg-m, 57.5 Ib-ft)

7) Push back plunger into tensioner body and hold it with stopper
at the position by inserting stopper into body.

8) Install timing chain tensioner adjuster No.2 with gasket.

Tightening Torque

(a): 11 N-m (1,1 kg-m, 8.0 Ib-ft)
(b): 45 N-m (4.5 kg-m, 33.0 Ib-ft}

9) Pull out stopper from timing chain tensioner adjuster No.2.
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. Crank timing sprocket key

. Timing mark for crank timing sprocket key

. Timing mark on intake camshatt timing sprocket

. Timing mark for intake carshatt timing sprocket

. Timing mark on exhaust camshaft timing sprocket
Timing mark for exhaust camshaft timing sprocketPASO

NS
10) Turn crankshaft two rotations clockwise then align timing mark

on crankshaft and timing mark on cylinder block as shown in
figure.
Check that timing marks of cylinder head and cylinder block are
in match with match marks on sprockets respectively.

11) Apply oll to timing chains, tensioner, tensioner adjusters,
sprockets and guides.

12) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

13) install cylinder head cover.
Refer to item “CYLINDER HEAD COVER’ in this section for
installation.

14) Install oil pan and oil pump strainer.
Refer to item “OIL PAN AND OJL PUMP STRAINER’ in this
section installation.

15) Install cooling system and other parts.
16) Refill cooling system with coolant, front differential with gear oil,

engine with engine oil and power steering system with speci-
fied fluid.

17) Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.
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1ST TIMING CHAIN AND CHAIN TENSIONER

» tsttiming chain
. idler sprocket
, Idler sprocket shaft
. Crankshatt timing sprocket
. Timing chain tensioner
. Timing chain tensioner adjuster No.1
'. Timing chain guide No.1NOOP

ON

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3} Drain coolant.
4) Remove oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL. PUMP STRAINER’ in this sec-
tion for removal.

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER?’ in this section for re-
moval.

6) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.



ENGINE MECHANICAL (J20 ENGINE) 6A4-33

1. Timing chain guide No.4
2. Timing chain tensioner adjuster No.4
3. Timing chain tensioner

'

1. Timing chain guide No.4

4. Shoe

7) For reinstallation of timing chain, turn crankshaft so that timing
marks on cylinder head and cylinder block match with those on
sprockets as shown in figure.

8) Remove 2nd timing chain.
Refer to item “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

9) Remove timing chain guide No.1.
10) Rernove timing chain tensioner adjuster No.1.
11} Remove timing chain tensioner.
12) Remove idler sprocket and ist timing chain.
13) Remove crankshaft timing sprocket.

INSPECTION

Timing Chain Guide No.1
@ Check shoe for wear or damage.

Timing Chain Tensioner
@ Check shoe for wear or damage.



6A4-34 ENGINE MECHANICAL (J20 ENGINE)

Crankshaft Timing Sprocket
© Check teeth of sprocket for wear or damage.

idler Sprocket
* Check teeth and bush of sprocket for wear or damage.

1. Bush

1st Timing Chain
® Check timing chain for wear or damage.

Timing Chain Tensioner Adjuster No.1
@ Check that latch and tooth surface are free from damage and

latch functions properly.

4, Latch
2, Tooth surface
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INSTALLATION
1) Check that crank timing sprocket key is in match with timing

mark on cylinder block.

1. Crank timing sprocket key
2. Timing mark

2) Install crankshaft timing sprocket as shown in figure.
Match mark faces to chain cover.

1. Crankshaft 3. Cylinder block
2. Crankshaft timing sprocket 4. Mark

3) Apply oil to bush of idler sprocket.
4) Install sprocket shaft and idler sprocket.
5) Install 1st timing chain by aligning dark blue plate of 1st timing

chain and match mark on idler sprocket.

1. Idler sprocket 3. tsttiming chain
2. Match mark on idler sprocket 4, Dark blue plate

6) Bring yellow plate of ist timing chain into match with match mark
LY ye é = on crankshaft timing sprocket.

2, 4 A

‘min 4

a ao)
ws

4. Crankshatt timing sprocket 3. 4st timing chain
2. Match mark 4, Yallow plate

7) install timing chain tensioner as shown in figure.

Tightening Torque
(a): 25 Nm (2.5 kg-m, 18.5 lb-ft)

4. Timing chain tensioner
2, Spacer

$$$
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1. Plunger 4 2
2. Lateh
3. Body
4, Stopper

1. Timing chain tensioner adjuster No.1
2. Timing chain tensioner
3. Stopper

1. Timing chain guide No.1
2. Spacer

1. Match mark on idler sprocket
2. Dark blue plate
3. Match mark on crank timing sprocket
4, Yellow plate

8) With latch of tensioner adjuster No.1 returned and plunger
pushed back into body, hold it at the position by inserting stop-
per between latch and body.

9) Install timing chain tensioner adjuster No.1.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

10) Pull out stopper from adjuster No.1.

11) Install timing chain guide No.1.

Tightening Torque
(a): 11 N-m (1.7 kg-m, 8.6 Ib-ft)

12) Check that dark blue and yellow plate of 1st timing chain are
in match with match marks on sprockets respectively.
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13) Install 2nd timing chain.
Refer to item “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

14) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

15) Install cylinder head cover.
Refer to item “CYLINDER HEAD COVER? in this section for
installation.

16) Install oil pan and oil pump strainer.
Refer to tem “OIL PAN AND OIL PUMP STRAINER?’ in this
section for installation.

17) Install cooling system and other parts.
18) Refill cooling system with coolant, front differential with gear oil,

engine with engine oil and power steering system with speci-
fied fluid.

19) Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.
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CAMSHAFTS AND VALVE LASH ADJUSTERS

. Intake camshaft

. Exhaust camshaft
. Camshaft housing
. Intake camshaft housing

Exhaust camshaft housing
. Valve lash adjuster
. CMP sensor
. Oil relief valve
.. Timing chain guide No.2OONDA

AHDs

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL. PUMP STRAINER’ in this sec-
tion for removal.

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER’ in this section for re-
moval.

6) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for remov-
al.

7) Remove 2nd timing chain.
Refer to item “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

8) Remove CMP sensor.
Refer to Section 6F2 for CMP sensor removal.
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Don't apply force

1. Engine oil
2. Valve lash adjuster

9) After removing 2nd timing chain, set key on crankshaft in posi-
tion as shown by turning crankshaft. This is to prevent interfer-
ence between vaives and piston.

10) Loosen camshaft housing boits in such order as indicated in
figure and remove them.

11) Remove camshaft housings.
12) Remove camshafts.

13) Remove valve lash adjusters.

NOTE:
* Never disassemble hydraulic valve lash adjuster.
*@ Don’t apply force to body of adjuster, oil in high pressure

chamber in adjuster will leak.

e@ immerse removed adjuster in clean engine oi! and keep it

there till reinstalling it so as to prevent oil leakage. If it is

left in air, place it with its bucket body facing down. Don’t

place on its side or with bucket body facing up.

INSPECTION

Cam Wear
Using a micrometer, measure cam height. If measured height is be-
low its limit, replace camshaft.

Cam height Standard Limit

Intake cam 40.402 — 40.562 mm 40.202 mm
(1.5906 — 1.59689 in.) (1.5827 in.)

Exhaust cam 39.921 — 40.081 mm 39.721 mm
(1.5717 — 1.5780 in.) (1.5638 in.)
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(a)

Camshaft Runout
Set camshaft between two “V” biocks, and measure its runout by
using a dial gauge.
If measured runout exceed below specified limit, replace camshaft.

Runout limit 0.10 mm (0.0039 in.)

ri

1. Gaging plastic
2, Scale

Camshaft Journal Wear
Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.
If any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housings.

Check clearance by using gaging plastic. The procedure is as fol-
lows.
1) Clean housings and camshaft journals.
2) Make sure that all valve lash adjusters are removed and install

camshaft to cylinder head.
3) Place a piece of gaging plastic the full width of journal of cam-

shaft (parallel to camshaft).
4) Install camshaft housing.
5) Tighten camshaft housing bolts in such order as indicated in fig-

ure a littie at a time till they are tightened to specified torque.

NOTE:
Do not rotate camshaft while gaging plastic is installed.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 fb-ft)

6) Remove housing, and using scale on gaging plastic envelop,
measure gaging plastic width at its widest point.

Standard Limit

Journal 0.020 — 0.074 mm 0.12 mm
clearance (0.0008 — 0.0029 in.) (0.0047 in.)
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If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the differ-
ence from specification is greater.

Item Standard
Camshaft journal 26.000 — 26.033 mm
bore dia. (IN & EX) (1.0236 — 1.0249 in.)
Camshaft journal 25,959 ~ 25.980 mm
O.D. (IN & EX) (1.0220 — 1.0228 in.)

Wear of Hydraulic Valve Lash Adjuster
Check adjuster for pitting, scratches, or damage.
If any malcondition is found, replace.

Measure cylinder head bore and adjuster outside diameter to deter-
mine cylinder head-to-adjuster clearance. If clearance exceeds
limit, replace adjuster or cylinder head.

item Standard Limit

Hydraulic valve
! 30.959 ~ 30.975 mm _

lash adjuster (1.2189 ~ 1.2194 in.)O.D.

Cylinder head 31,000 ~ 31.025 mm _
bore (1.2205 ~ 1.2214 in.)
Cylinder headto adjuster 0.025 ~ 0.066 mm 0.15 mm

clearance (0.0010 ~ 0.0028 in.) (0.0089 in.)
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1. Cylinder head
2. Oithote

4. Crank timing sprocket
key

2. Timing mark

1. Knock pin of intake camshaft
2, Knock pin of exhaust camshaft
3. Match mark for intake camshatt
4, Match mark for exhaust camshaft

Oil relief valve
Check oil relief valve for clogging and ball for being stuck.

INSTALLATION
1) Before installing vaive lash adjuster to cylinder head, fill oil pas-

sage of cylinder head with engine oil according to following pro-
cedure.
Pour engine oil through oil holes and check that oi! comes out
from oil holes in sliding part of valve lash adjuster.
Perform this check on both intake and exhaust sides.

2) Install valve lash adjusters to cylinder head.
Apply engine oil around valve lash adjuster and then install it to
cylinder head.

3) Match key on crankshaft to timing mark as shown in figure.

4) Install camshafts.
Apply oil to sliding surface of each camshaft and camshaft jour-
nal then install them by aligning match marks on cylinder head
and pins on camshafts as shown in figure.

NOTE:
Install camshaft in such direction that its end with groove
for CMP sensor installation comes to exhaust side.
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5) Install camshaft housing pins as shown in figure.
6) Apply sealant “A” to exhaust camshaft end housing sealing

surface area as shown in figure.
Pr ooF ardeee, 5)es “A”: Sealant 99000-31150

1. Intake camshaft
2. Exhaust camshatt
3. Fin installation position

7) Check position of camshaft housings.
oO I Intake site Embossed marks are provided on each camshaft housing, in-

E: Exhaust side dicating position and direction for installation. Instali housings

\ as indicated by these marks.
Zememen Pasition from timing chain side

4 Timing chain side

O
1 8) After applying oll to housing bolts, tighten them temporarily

first. Then tighten them by following sequence as indicated in
figure. Tighten a little at a time and evenly among bolts and re-
peat tightening sequence two or three times before they are
tightened to specified torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

fa) 1, Stud bolt
2, Timing chain guide

9) install CMP sensor.
Refer to Section 6F2 for CMP sensor installation.

10) Install 2nd timing chain.
Refer to item “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for Installation.

11) Install timing chain cover.
Refer to item “TIMING CHAIN COVER’ in this section for instal-
lation.

12) Install cylinder head cover. Refer to item “CYLINDER HEAD
COVER?’ in this section for installation.

13) Install oil pan and oil pump strainer.
Refer to item “OIL PAN AND OjL. PUMP STRAINER? in this
section for installation.

14) Install cooling system and other parts.
15) Refill cooling system with coolant, front differential with gear oil,

engine with engine oil and power steering system with speci-
fied fluid.

16) Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.

17) Check ignition timing and adjust as necessary, referring to Sec-
tion 6F2.

aa
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CAUTION:
e@ Don’t turn camshafts or start engine (i.e., valves should

not be operated) for about half an hour after reinstalling
hydraulic valve lash adjusters and camshafts. As it takes

time for vaives to settie in place, operating engine within
half an hour after their installation may cause interference
to occur between vaives themselves or valves and piston.

¢ If air is trapped in valve lash adjuster, valve may make tap-
ping sound when engine is operated after valve lash ad-
juster is installed. in such a case, run engine for about half
an hour at about 2,000 r/min., and then air will be purged
and tapping sound will cease. Should tapping sound not
cease, it is possible that valve lash adjuster is defective.
Replace it if defective.
Hf defective adjuster can’t be located by hearing among 16
of them, check as follows.
1) Stop engine and remove cylinder head cover.
2) Push adjuster downward by hand (with less than 20 kg

or 44 ibs force) when cam crest is not on adjuster to be
checked and check if clearance exists between cam
and adjuster. If it does, adjuster is defective and needs
replacement.
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VALVES AND CYLINDER HEAD

P
BH

 
Seemnon

awne

. Cylinder block

. Cylinder head

. Cylinder head gasket
Intake valve

. Exhaust valve

. Valve spring seat

. Valve stem seal

. Valve spring (outer)

. Valve spring (inner)
. Valve spring retainer
. Valve cotter
. Hydraulic valve

lash adjuster
. Valve guide

“A”: Apply sealant (SUZUKI BOND 14,
No. 1215, 39000-31110) to thread 18.

Water outlet pipe
Water outlet cap

REMOVAL
1) Relieve fuel pressure according to procedure described in Sec-

tion 6.
2) Disconnect negative cable at battery.
3) Drain engine oll.
4) Drain coolant.
5) Remove strut tower bar.
6) Remove air cleaner outlet hose.
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7) Disconnect following electric lead wires:
@ EGR valve coupler (if equipped)
@ IAC vaive coupler
TP sensor coupler
@ EVAP solenoid purge valve coupler
@ Ground terminal from intake manifold
@ Heated oxygen sensor coupler (if equipped)
@ CMP sensor coupler
@ ECT sensor coupler
@ Injector wire harness coupier
e Ground wire at the coupler
® ignition coils couplers
@ Wire harness clamps

8) Disconnect accelerator cable and A/T throttle cable (for ve-
hicle with A/T) from throttle body.

9) Disconnect following hoses:
*@ Brake booster hose from intake manifold
@ Canister purge hose from EVAP canister
@ Water hose from bypass pipe

Fuel feed hose and return hose from each pipe
@ Heater hose from heater outlet pipe
e Radiator inlet hose from water outlet pipe

10) Remove intake manifold rear stiffener.
11) Detach water pipe from intake manifold.

12) Remove cylinder head cover, oil pan, timing chain cover, 2nd
and 1st timing chains, camshafts and valve lash adjusters re-
ferring to item “CAMSHAFTS AND VALVE LASH AD-
JUSTERS’ in this section.
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13) Disconnect exhaust No. 1 pipe from exhaust manifold.

14) Remove exhaust manifold stiffener.

1. Crankshaft pulley side
2. Flywheei side
3. Bolt (M6)

15) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

NOTE:
Don’t forget to remove boit (M6) shown in figure.

16) Check all around cylinder head for any other parts required to

ever necessary.

be removed or disconnected and remove or disconnect what-

17) Remove cylinder head with intake manifold, exhaust manifold
and water outlet pipe. Use lifting device if necessary.
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A

1. Valve cotter

1, Valve stem seat
2. Valve spring seat

DISASSEMBLY
1) When servicing cylinder head, remove intake manifoid, injec-

tors, exhaust manifold, water outlet pipe and water outlet cap
from cylinder head.

2) Using special tools, compress valve springs and then remove

valve cotters by using special tool.

Special Tool
(A): 09916-14510
(B): 08916-14910
(C): 09919-28610
(D): 09916-84511

3) Release special tool, and rernove spring retainers and valve
springs.

4) Remove valve from combustion chamber side.

5) Remove vaive stem seal from valve guide, and then valve spring
seat.

NOTE:
Do not reuse seal once disassembled. Be sure to use new
seal when assembling.

8) Using special tool (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.

Special Tool
{A): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

7) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original posi-
tions.
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4. Valve head thickness
2. 45°

Item Standard Limit

in 1.0mm 0.6 mm
| (0.039 in} (0.024 in.)

A, ° | ; Ex 12mm 0.7mm
(0.047 in.) (0.028 in.)

INSPECTION

Valve Guides
Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-io-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.

Item Standard Limit
in | 5.965 -5.980 mm _

Valve stem (0.2348 ~ 0.2354 in.)
diameter Ex |, 5:940- 5.955 mm _

(0.2339 ~ 0.2344 in.)

Valve guide In & 8.000 — 6.012 mm _
1D. Ex | (0.2362 — 0.2366 in.)

in | __.0:020~0.047 mm 0.07 mm
ouide (0.0008 — 0.0018 in.) _| (0.0027 in.)

lea 0.045 — 0.072 mm 0.098 mm
crearance EX | (0.0018 — 0.0028 in.) _| (0.0035 in.)

Valves
@ Remove all carbon deposits from valves.
# Inspect each valve for wear, burn or distortion atits face and stem,

replace as necessary.
® Measure thickness of valve head. if measured thickness exceeds

limit, replace valve.

@ 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.

@ Check each valve for radial runout with a dial gauge and “V” block.
To check runout, rotate valve slowly. If runout exceeds its limit, re-
place vaive.

Limit on valve head radiai runout:
0.08 mm (0.003 in.)
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1. Valve seat cutter

IN EX

60

o ase‘45: 15°

17S

@ Seating contact width:
Create contact pattern on each valve in the usual manner, i.e. by
giving uniform coat of marking compound to valve seat and by ro-
tatingly tapping seat with valve head. Vaive lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ting without any break, and the width of pattern must be within
specified range.

Standard seating width In 11-1.3mm

reveaed py contact pattem ey | (0.0438 ~ 0.0512 in.)

@ 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 vaive seat cutters to make two

cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for valve seat:
1.1 - 1.3 mm (0.0433 - 0.0512 in.)

2) INTAKE VALVE SEAT: Use valve seat cutters to make three
cuts as illustrated in figure. Three cutters must be used: the 1st
for making 15° angle, the 2nd for making 60° angle, and 3rd
for making 45° angle. The 3rd cut (45°) must be made to pro-
duce desired seat width.

Seat width for intake valve seat:
1.1 ~ 1.3 mm (0.0433 — 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.
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Cylinder Head
@ Remove ail carbon deposits from combustion chambers.

NOTE:
Do not use any sharp-edged tool to scrape off carbon depos-
its. Be careful not to scuff or nick metal surfaces when decar-
boning. The same applies to valves and valve seats, too.

@ Check cylinder head for cracks on intake and exhaust ports, com-

bustion chambers, and head surface.
Using straightedge and thickness gauge, check flatness of gas-
keted surface at a total of 6 locations. If distortion limit, given be-
low, is exceeded, correct gasketed surface with a surface plate
and abrasive paper of about #400 (Waterproof silicon carbide
abrasive paper): Place abrasive paper on and over surface plate,
and rub gasketed surface against paper to grind off high spots.
Should this fail to reduce thickness gauge readings to within limit,
replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage results in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

@ Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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Valve Springs
* Referring to data given below, check to be sure that each spring

is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened vaive springs can cause chatter,

not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

Item Standard Limit
36.08 mm 35.00 mm

Vaive spring |'NNER | (4.4204 in.) (1.3780 in.)
free length 40.44 mm 39.22 mm

OUTER | 445921 in.) (1.5444 in.)
6.9 ~ 7.9 kg for 6.2 kg for

27.5 mm 27.5 mm
INNER | (15.2-17.4lb/ | (13.6 Ib/

preload 15.4-17.8kgfor | 13.8 kg for
34.7 mm 31.7 mm

OUTER | (93.9-39.21b/ | (30.4 Ib/
1.25 in) 1.25 in.)

® Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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1. Valve guide protrusion (43.5 mm}

(8)

ASSEMBLY
1) Before installing valve guide into cylinder head, ream guide hole

with special tool (11 mm reamer) so as to remove burrs and
make it truly round.

Special Tool
(A): 09916-34542
(8): 09916-38210

2) Install valve guide to cylinder head.
Heat cylinder head uniformly to a temperature of 80 to 100 °C
(176 to 212 °F) so that head will not be distorted, and drive
new valve guide into hole with special tools. Drive in new
valve guide until special tool (Valve guide installer) contacts
cylinder head.
After installing, make sure that valve guide protrudes by 13.5
mm (0.53 in.) from cylinder head.

Special Tool
(A): 09916-58210
(B): 09917-87810

NOTE:
*# Do not reuse once-disassembled valve guide.

Install new valve guide (Oversize).
# Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (In and Ex): 13.5 mm (0.53 in.)

3) Ream valve guide bore with special tool (6.0 mm reamer). After
reaming, clean bore.

Special Tool
(A): 09916-34542
(B):09916-37810

4) Install valve spring seat to cylinder head.
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1. Valve stem seal

-
 

On
a

. . Large-pitch
. Small-pitch

1 . Valve spring retainer
me side

. Valve spring seat
side

2

A

1. Valve cotter

5) Install new valve stem seal to valve guide.
After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install sea!
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): 09917-98221
(B): 09916-58210

NOTE:
¢ Do not reuse once-disassembled seal. Be sure to install

new seal.
@ When installing, never tap or hit special tool with a ham-

mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

&) Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

7) Install valve springs (inner and outer springs) and spring retain-
er

Each valve spring has top end (large-pitch end) and bottom end
(smali-pitch end). Be sure to position spring in place with its bot-
tom end (small-pitch end) facing the bottom (valve spring seat
side).

8) Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool
(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84511
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9) Install intake manifold, injectors, exhaust manifold, water outlet
pipe and water outlet cap to cylinder head.

5) NOTE:
V4 When installing water outlet pipe, apply sealant to the

thread of the bolt shown in figure.

“A”: Sealant 99000-31110

4, Gylinder head
2. Water outlet pipe

INSTALLATION
1) Clean mating surface of cylinder head and cylinder block.

Remove oil, old gasket and dust from mating surface.
2) Install knock pins to cylinder block.
3) Install new cylinder head gasket to cylinder block.

“TOP” mark provided on gasket comes to crankshaft pulley side,
facing up (toward cylinder head side).

1, Cylinder head gasket 4, Crankshaft pulley side
2. Cylinder block 5. Flywheel side
3._Knock pin

4) Install cylinder head to cylinder block.
Apply engine oil to cylinder head bolts and tighten them gradual-
ly as follows.
(1) Tighten all bolts to 53 N-m (5.3 kg-m, 38.5 lb-ft} according to

numerical order in figure.

(2)In the same manner as in (1), tighten them to 84 N-m (8.4
kg-m, 61.0 Ib-ft).

1, Crankshaft pulley side
2. Flywheel side

(3) Loosen all the bolts until tightening torque is reduced to 0 in
the illustrated order.

1. Crankshaft pulley side
2. Flywheel side

(4) Tighten all bolts to 53 N-m (6.3 kg-m, 38.5 Ib-ft) according to
numerical order in figure.

(6) In the same manner as in (4) again, tighten them to specified
torque.

Tightening Torque

(a): 105 N-m (10.5 kg-m, 76.0 Ib-ft)
(b): 11. N-m ( 1.1 kg-m, 8.0 ib-ft)

1. Crankshaft pulley side .
2. Flywheel side NOTE:
3. Bott (Me) Be sure to tighten M6 bolt after securing the other bolt.
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1. Timing mark
2. Grank timing sprocket key

5) Check that key on crankshaft aligns with timing mark as shown
in figure.

6} Reverse removal procedure for installation.
7) Adjust cooling fan belt tension.

Refer to Section 6B. for adjusting procedure.
8) Adjust accelerator cable play and A/T throttle cable play (for

vehicle with A/T). Refer to Section 6E1.
9) Check to ensure that all removed parts are back in place.

Reinstal! any necessary parts which have not been reinstalled.
40) Refill engine with engine oil, referring to item “ENGINE OIL

CHANGE?’ in Section 0B.
11) Refill cooling system referring to Section 6B.
12} Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL’ section.
13) Refill power steering system with specified fluid referring to

Section 3B1.
14) Connect negative cable at battery.
15) Verify that there is no fuel leakage, coolant leakage, oil leakage

and exhaust gas leakage at each connection.
16) Check ignition timing and adjust as necessary, referring to Sec-

tion 6F2.
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PISTONS, PISTON RINGS, CONNECTING RODS AND CYLINDERS

+ Top ring
. 2nd ring

Oil ring
Piston

. Connecting rod
, Connecting rod bearing cap
. Connecting rod bearing
. Piston pin
. Piston pin circlip

SePmNAg
Aonas . Cylinder block

. Oil pump
. Oil pump sprocket coverxy

1, Guide hose

REMOVAL
1) Relieve fuel pressure according to procedure described in

Section 6.
2) Disconnect negative cable at battery.
8) Drain engine oil.
4) Drain coolant.
8) Remove cylinder head with intake manifold, exhaust manifold

and waier outlet pipe. Refer to item “VALVES AND CYLINDER
HEAD” in this section for removal.

6) Remove oil pump. Refer to item “OIL PUMP" in this section for
removal.

7) Mark cylinder number on all pistons, connecting rods and con-
necting rod caps.

8) Remove rod bearing caps.
9) Install guide hose over threads of rod bolts.

This prevents damage to bearing journal and rod bolt threads
when removing connecting rod.

10) Clean carbon deposits from top of cylinder bore before remov-
ing piston from cylinder.

11) Push piston and connecting rod assembly out through the top
of cylinder bore.
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1. Piston pin circlip

DISASSEMBLY
1} Using piston ring expander, remove two compression rings (Top

and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
@ Ease out piston pin circlips, as shown.

® Force piston pin out.

CLEANING
Clean carbon deposits from piston head and ring grooves, using a
suitable tool.
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INSPECTION

Cylinder
®@ Inspect cylinder walls for scratches, roughness, or ridges which

indicate excessive wear. if cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use over size piston.

@ Using a cylinder gauge, measure cylinder bore in thrust and axial
directions at two positions as shown in figure.
If any of the following conditions is noted, rebore cylinder.
1. Cylinder bore dia. exceeds limit.
2. Difference of measurements at two positions exceeds taper

limit.
3. Difference between thrust and axial measurements exceeds

out-of-round limit.

4. 50mm (1.98in) Cylinder bore dia. limit: 84.050 mm (3.3090 in.)
2. 95 mm (3.74 in.) Taper and out-of-round limit: 0.10 mm (0.004in.)

NOTE:
if any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Pistons
@ inspect piston for faults, cracks or other damages.

Damaged or faulty piston should be replaced.
@ Piston diameter:

As indicated in figure, piston diameter should be measured at a
position 26.5 mm (1.04 in.) from piston skirt end in the direction
perpendicular to piston pin.

83.970 ~ 83.990 mm
Standard (3.3059 — 3.3066 in.)

Piston Oversize: 84.220 ~ 84.240 mm
diameter (0.0098 in.) (3.3157 — 3.8165 in.)

0.50 mm 84.470 ~ 84.490 mm
(0.0196 in.) (3.3256 ~ 3.3263 in.)

4. 26.5 mm (4.04 in}
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® Piston clearance: .
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 - 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

1. 26.5 mem (4.04 in}

* Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon deposits.
Fitnew piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge. If clearance
is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 — 0.07 mm (0.0012 — 0.0027 in.)
2nd: 0.02 — 0.06 mm (0.0008 — 0.0023 in.)

1, Piston ring
2. Thickness gauge

Piston Pin
@ Check piston pin, connecting rod smail end bore and piston bore

for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting red small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

@ Piston pin clearance:
Check piston pin clearance in smail end. Replace connecting rod
if its smail end is badly worn or damaged or if measured clearance
exceeds limit.

Item Standard

Piston clearance in 0.003 ~ 0.014 mm
small end (0.0001 ~ 0.0005 in.)

Smali-end bore:
21,003 — 21.011 mm (0.8269 - 0.8272 in.)

Piston pin dia.:
20.997 ~— 21.000 mm (0.8267 — 0.8267 in.)
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Piston Rings
To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.
If measured gap is out of specification, replace ring.

NOTE:
Clean carbon deposits and any other dirt from top of cylinder
bore before inserting piston ring.

Item Standard Limit
i . 0.20 ~ 0.35 mm 0.7 mm

4 mies Top ring | (9.0079 ~ 0.0137 in.) | (0.0276 in.)
H istoni ° ; 0.35 - 0.50 mm 0.7mm

4 (aia eat ringend | 2ndring | (6.9438 — 0.0196 in.) | (0.0276 in.)
{Nesters} gap _ 0.20 -0.70 mm 1.8mm

TM- Oil ring | (¢.0079 - 0.0275 in.) | (0.0709 in.)

4. Cylinder block
2, Feeler gauge
3. Piston ring
4. 120 mm (4.72 in.)

Connecting Rod
# Big-end side clearance:

Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. !f measured
clearance is found to exceed its limit, replace connecting rod.

ltem Standard Limit

Big-end side 0.25 —0.40 mm 0.45 mm
clearance (0.0099 — 0.0157 in.) | (0.0177 in.)

@ Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist. If
limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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4KC

1. Red paint

co, AL 1. arow mark

Crank Pin and Connecting Rod Bearings
@ 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 referring to following step 6).

Connecting rod
bearing size

Standard

Crank pin diameter

49,982 ~ 50,000 mm
(41,9678 — 1.9685 in.)

49.732 ~ 49,750 mm
(41,9580 — 1,9586 in.)

0.25 mm undersize

Out-of-round: A-B
Taper limit : a~b
Out-of-round and taper limit: 0.01 mm (0.0004 in.)

® Rod bearing:
Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.
Twe kinds of rod bearing are available; standard size bearing and

0.25 mm (0.0098 in.) undersize bearing. For identification of un-
dersize bearing, itis painted red at the position as indicated in fig-
ure, undersize bearing thickness is 1.605 — 1.615 mm (0.0632 —
0.0635 in.) at the center of it.

@ Rod bearing clearance:
1) Before checking bearing clearance, clean bearing and crank

pin.

2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crank pin as con-

tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 33.0 Ib-ft)
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1. Gaging plastic
2. Scale

5) Remove cap and using a scale on gaging plastic envelope, mea-
sure gaging plastic width at the widest point (clearance).
\f clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

Item Standard Limit

Bearing 0.045 — 0,063 mm 9.08 mm
clearance {0.0018 — 0.0025 in.) (0.0031 in.)

6) If clearance can not be brought to within its limit even by using
a new standard size bearing, replace crankshaft or regrind
crankpin to undersize as follows.
~ Install 0.25 mm undersize bearing to connecting rod big end.
~ Measure bore diameter of connecting rod big end.
~ Regrind crankpin to following finished diameter

Finished
crankpin dia.

Measured big end bore
dia. {including under-
size bearing)

0.054 mm
(0.0021 in.)

~ Confirm that bearing clearance is within above standard value.
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No.4 No. 2 No.3 No. 4
Cylinder Cylinder Cylinder Cylinder

1. Piston 4, Crankshaft pulley side
2. Cylinder block 5. Flywheel side
3. Paint

1. Crankshaft pulley side
2. Flywheel side

ASSEMBLY

NOTE:
Two sizes of piston are available as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Each piston has stamped number 1 or 2 as shown. It represents
outer diameter of piston.

b) There are also painted color of red or blue on the cylinder block
as shown. It represent inner diameter of cylinder.

¢) Stamped number on piston and painted mark on cylinder block
should correspond. That is, install number 2 stamped piston to
cylinder which is identified with mark blue and a number 1 piston
to cylinder with mark red.

Piston Cylinder
Piston-to-Number ; . cylinder

at the top Outer diameter Mark Bore diameter clearance
(mark)

' 83.08-8399mm | 4 | 8401-8402 mm [OOF EE mm
(8.3063 - 3.3086 in.) {3.3075 — 3.3078 in.) 0.0015 in)

2 a397-83semm | a, | 84.00-84.01 mm oO
(3.3059 - 3.3062 in} | YS | (3.3074 - 3.9074 in.) 6.0015 in)

Also, a letter A, B or C is stamped on piston head but ordinarily
it is not necessary to discriminate each piston by this letter.
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86
F

di
4. Piston
2. Arrow mark
3. Connecting rod

Circlip

Install so that circlip
end gap comes within
such range as indicated
by arrow.

Crankshaft
pulley side

1. Piston
2. Arrow mark
3, Connecting rod
4, Olt hole

4. isting
2, 2adring
3. Oilring

4. Arrow mark
2. tstring end gap
3. 2nd ring end gap

and olf ring
spacer gap

4. Oil ring upper rail
gap

§ Oil ting lower rail
gap

4) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
@“86F” mark on connecting rod should come on crank-

shaft pulley side.

@Circlip should be installed with its cut part facing as
shown in figure.

2) instail piston rings to piston:
® As indicated in figure at the left, 1st and 2nd rings have “RN”

or “R” mark respectively. When installing these piston rings to
piston, direct marked side of each ring toward top of piston.

@ ist rings differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish ist ring from 2nd ring by referring to figure.

@ When installing oil ring, install spacer first and then two rails.

3) After installing three rings (1st, 2nd and oil rings), distribute their
end gaps as shown in figure.
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‘IOCOO
1. Crankshait pulley side
2. Flywheel side

=> 2

oy

1. Arrow mark 7

INSTALLATION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod

bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crank pin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor) to compress rings.
Guide connecting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston into
bore, Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Install bearing cap:
Point arrow mark on cap to crankshaft pulley side.
Tighten cap nuts to specification.

Tightening Torque
{a): 45 N-m (4.5 kg-m, 33.0 Ib-ft)
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6) Reverse removal procedure for installation, as previously out-
lined.

7) Adjust cooling fan belt tension.
Refer to Section 6B for adjusting procedure.

8) Adjust accelerator cable play and A/T throttle cable play (for
vehicle with A/T). Refer to Section 6E1.

9) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.

10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section OB.

41) Refill cooling system referring to Section 6B.
12) Refill front differential housing with gear oil, referring to “DIF-

FERENTIAL” section.
13) Refill power steering system with specified fluid referring to

Section 3B1.
14) Connect negative cable at battery.
45) Verify that there is no fuel leakage, coolant leakage, oil leakage

and exhaust gas leakage at each connection.
16) Check ignition timing and adjust as necessary, referring to Sec-

tion 6F2.

ENGINE MOUNTINGS

(a)

Tightening Torque
(a): 50 Nm

5.0kg-‘m
36.5 lb-ft

(6): 85 N-m
8.5 kgm
61.5 lb-ft
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ENGINE ASSEMBLY
REMOVAL

1) Release fuel pressure in fuel feed line. Refer to Section 6.
2) Disconnect negative cable at battery.
3) Remove engine hood.
4) Remove strut tower bar.

5) Drain coolant.
6) Remove radiator, radiator fan shroud and cooling fan.

Refer to Section 6B for removal.
7) Remove air cleaner outlet hose.

8) Disconnect following electric lead wires:
® Injector wire harness coupler
CMP sensor coupler
® Ignition coil couplers
® TP sensor coupler
®@ MAF sensor coupler
@ iAT sensor coupler

@ (AC vaive coupler
© Ground wire from intake manifold
® EVAP canister purge valve coupler
@ EGR valve coupler (if equipped)
@ Heated oxygen sensor wire (if equipped)
@ ECT sensor coupler
@ Generator wires
@ Starter wires
@ Oil pressure switch wire
@ Power steering pressure switch wire
@ Wire harness clamps

9) Remove starter motor.

10) Disconnect accelerator cable and A/T throttle cable (for A/T
vehicle) from throttle body.

11) Disconnect following hoses:
® Fuel feed hose and return hose from each pipe
® Heater hoses from heater core
* EVAP canister hose from canister pipe

Brake booster vacuum hose
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12) With hoses connected, detach power steering pump and A/C
compressor from cylinder block if equipped.

13) Raise vehicle.
14) Drain engine oil if necessary.
15) Remove front differential housing with differential from chassis.

Refer to Section 7E for removal.

16) Disconnect exhaust No. 1 pipe from exhaust manifold.

17) Release A/T fluid hoses from clamps (for A/T vehicle).
18) Remove right side transmission stiffener (if equipped).

19) Remove clutch housing lower plate.
20) Remove torque converter bolts (for A/T vehicle).

Special Tool
(A): 09927-56010

21) Lower vehicle.
22) Support transmission. For A/T vehicle, don't jack under A/T oil

pan to support transmission.



6A4-70 ENGINE MECHANICAL (J20 ENGINE}

23) Remove bolt and nuts fastening cylinder block and transmis-
sion.

24) Install lifting device.
25) Remove engine side mounting bracket nuts from engine

mountings.
26) Before lifting engine, check to ensure all hoses, wires and

cables are disconnected from engine.
27) Remove engine assembly from chassis and transmission by

lifting a little, sliding toward front, and then, carefully hoist en-
gine assembly.

INSTALLATION
Reverse removal procedure for installation, noting following points.
1) Lower engine assembly into engine compartment. Connect en-

gine to transmission and engine side mounting brackets to en-
gine mountings.

2) Tighten nuts fastening engine side mounting brackets and en-
gine mountings.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

3) Tighten bolt and nuts fastening cylinder block and transmission
to specified torque.

Tightening Torque
(a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

4) Remove lifting device.
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4. Exhaust No.7 pipe

5) Tighten torque converter bolts to specified torque (for A/T ve-
hicle).

Tightening Torque
{a): 65 N-m (6.5 kg-m, 47.0 ib-ft)

6) Tighten transmission stiffener bolts to specified torque if
equipped.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

7) Tighten bolts of exhaust No.1 pipe to specified torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

8) Install front differential housing with differential to chassis. Re-
fer to Section 7E for installation.

9) Reverse disconnected hoses, cables and electric wires for
connection.

10) Adjust cooling fan belt tension, referring to Section 6B.
11) Adjust accelerator cable and A/T throttle cable (for A/T ve-

hicle) according to procedure described in Section 6E1.
12) Check to ensure that all removed parts are back in place.

Reinstall any necessary parts which have not been reinstalled.
13) Refill engine with engine oil referring to item “ENGINE OIL

CHANGE’ in Section OB.
14) Refill cooling system, referring to Section 6B.
15) Check to ensure that all fasteners and clamps are tightened.
16) Upon completion of installation, verify that there is no fuel leak-

age, coolant leakage or exhaust gas leakage at each connec-
tion.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1. Cylinder block 10. Flywheel (M/T)
2. Lower crankcase Drive plate (A/T)
3. Crankshaft 41. Clutch housing plate
4. Osting 12. Blank
5, Oil pump drive chain 13. Engine side mounting bracket
6. Main bearing 14, Water pump
7. Thrust bearing 15. Heater outlet pipe
8. Rear oil seat 16. Of pump chain guide
9. Check valve

13
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1. Flywheel bolt

1, Water pump
2. Engine side mounting bracket

1. Lower crankcase
2. Bolt (10 mm thread diameter)
3. Bolt (8 mm thread diameter)

REMOVAL
1) Remove engine assembly from vehicle as previously outlined.
2) Remove clutch and flywheel (for M/T vehicle) or drive plate (for

A/T vehicle). For clutch removal, refer to Section 7C1.

Special Tool
{A): 09924-17810

3) Remove throttle body, intake manifold, exhaust manifold.
4) Remove oil pan and oil pump strainer.

Refer to item “OIL. PAN AND OI. PUMP STRAINER’ in this
section for removal.

5) Remove oil pump.
6) Remove cylinder head cover.
7) Remove timing chain cover. Refer to item “TIMING CHAIN

COVER’ in this section for removal.
8) Remove timing chain guide, chain tensioner, tensioner adjust-

ers, 2nd timing chain and 1st timing chain.
9) Remove cylinder head assembly.

10) Remove pistons and connecting rods.

11) Remove water pump and heater outiet pipe.
12) Remove engine side mounting brackets (right and left).

13) Loosen crankcase bolts, following sequence in figure and re-
move them.

14) Remove crankshaft from cylinder block.
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1. Lower crankcase
2. Bolt (10 mm thread diameter)
3. Bolt (8 mm thread diameter)

INSPECTION

Crankshaft

Crankshaft runout
Using a dial gauge, measure runout at center journal, Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play
Measure this play with crankshaft set in cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed. Tighten crankcase bolts to specified torque in such order
as indicated in figure.

Tightening Torque
{a): 60 N-m (6.0 kg-m, 43.5 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 ib-ft)

Use a dial gauge to read displacement in axial (thrust) direction of
crankshafl.
fits limitis exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

Crankshaft Thrust Play
Standard: 0.10 — 0.35 mm (0.0039 — 0.0138 in.)
Limit: 0.42 mm (0.0165 in.}

‘ 1. Thrust bearing2 2. Oli groove

Thickness of Standard (.984'm)
crankshatt 0.125 mm 2 563thrust bearin ive: . . mm

S| Oversize: 0049 in.) _| (0.1009 in.)

Out-of-round and taper (uneven wear) of journals
An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings. If any
one of journals is badiy damaged or if amount of uneven wear in the
sense explained above exceeds its limit, regrind or replace crank-
shaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
Out-of-round: A-B
Taper: a-b
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Main Bearings

General information
@ Service main bearings are available in standard size and 0.25

mm (0.0098 in.) undersize, and each of them has 5 kinds of bear-
ings differing in tolerance.

© Upper half of bearing has oil groove as shown in figure.
Install this half with oil groove to cylinder block.

@ Lower half of bearing does not have oil groove.

1, Upper half of bearing
2. Oil groove

Inspect
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 following pro-
cedure.
1) Remove lower crankcase.
2) Clean bearings and main journals.
8) Place a piece of gaging plastic the full width of bearing (parallel

to crankshaft) on journal, avoiding oil hole.

aio) 3 4) Install lower crankcase to cylinder block.
Tighten crankease bolts, following sequence in figure.
Tighten crankcase bolis to specified torque.

Tightening Torque
(a): 60 N-m (6.0 kg-m, 43.5 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

1. Lowercrankease NOTE:
F Bot errtvead dewey Do not rotate crankshaft while gaging plastic is installed.

Serene en eer
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1. Gaging plastic
2. Scale

TE
C

|

aay i

1. Crankshaft pulley side
2. Flywheel side
3. Crankshaft web No.2

5) Remove lower crankcase and using scale on gaging plastic en-

velop, measure gaging plastic width at its widest point. If clear-
ance exceeds its limit, replace bearing. Always replace both up-
per and lower inserts as a unit.
A new standard bearing may produce proper clearance. If not,
it will be necessary to regrind crankshaft journal for use of 0.25

mm undersize bearing.
After selecting new bearing, recheck clearance.

Bearing Clearance
Standard: 0.032 ~ 0.052 mm (0.0013 - 0.0020 in.)
Limit: 0.060 mm (0.0023 in.)

Selection of main bearings
STANDARD BEARING:
Ifbearing is in malcondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter. As shown in figure, crank web No.2

has stamped numbers.
Three kinds of numbers (“1”, “2” and “3”) represent following
journal diameters.

Stamped numbers Journal diameter

57.994 — 58.000 mm
(2.2832 ~ 2.2834 in.)

57.988 — 57.994 mm
(2.2830 — 2.2832 in.}

57,982 — 57.988 mm
(2.2828 ~ 2.2829 in.)

1

2

3

Stamped numbers on crank web No.2 represent journal diame-
ters marked with an arrow in figure respectively.
For example, stamped number “1” indicates that corresponding
Journal diameter is 57.994 ~ 58.000 mm.
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1, Crankshaft pulley side
2. Flywheel side

4. Paint

2) Next, check crankcase (bearing cap) bore diameter without
bearing. On lower crankcase five alphabets are stamped as
shown in figure.
Three kinds of alphabets (“A”, “B” and “C”) represent following
cap bore diameters.

Bearing cap bore diameter
Stamped alphabet: (without bearing)

A 62.000 ~ 62,006 mm
(2.4409 ~ 2.4411 in.)

B 62.006 ~ 62.012 mm
(2.4412 ~ 2.4414 in.)

C 62.012 ~ 62.018 mm
(2.4414 — 2.4416 in.)

Stamped alphabets on lower crankcase represent crankcase
bore diameter marked with an arrow in figure respectively.
For example, stamped alphabet “A” indicates that correspond-
ing bearing cap bore diameter is 62.000 — 62.006 mm.

3) There are five kinds of standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.
Each color indicated following thickness at the center of bearing.

Color painted Bearing thickness

4.990 ~ 1.994 mm
(0.0783 ~ 0.0785 in.)

1.993 ~ 1.997 mm
(0.0785 - 0.0786 in.)

1.996 ~ 2.000 mm
(0.0786 ~ 0.0787 in.)

1.999 ~ 2.003 mm
(0.0787 ~ 0.0789 in.)

2.002 - 2.006 mm
(0.0788 — 0.0790 in.)

Green

Black

Colorless (no paint)

Yellow

Blue
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1. Gaging plastic
2 Scale

4) From number stamped on crank web No.2 and alphabets
stamped on lower crankcase, determine new standard bearing
to be installed to journal, by referring to table shown below.
For example, if number stamped on crank web No.2 is “1” and
alphabet stamped on lower crankcase is “B’, install a new stan-
dard bearing painted in “Black” to its journal.

Number stamped on crank web
(Journal diameter)

1 2 3

Alphabet Al Green Black Colorless
stamped
on lower B Black Colorless Yellow
crankcase
(Cap bore dia.) | C | Colorless Yellow Blue

New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.
If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshaft or cylinder block and lower crank-
case due fo any reason, select new standard bearings to be
installed by referring to number stamped on new crankshaft or
alphabets stamped on new iower crankcase.
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1, Paint

UNDERSIZE BEARING (0.25 mm):
@0.25 mm undersize bearing is available, in five kinds varying in

thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thickness at the center of bear-
ing.

Color painted Bearing thickness

Green & Red (00833 0.0884 in)
Black & Red (6.0884 0.0895 in)
Red only (6.0888 0.0897 in)
Yellow & Red (6.0886 6.0888 In)
Blue & Red (6.0837 0.0889 in)

@ If necessary, regrind crankshaft journal and select under-size
bearing to use with it as follows.
1) Regrind journal to following finished diameter.

Finished diameter: 57.732 ~ 57.750 mm
(2.2729 ~ 2.2736 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
fo each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on lower crankcase, select an undersize bearing by re-
ferring to table given below.
Check bearing clearance with newly selected undersize bear-
ing.

Measured journal diameter

57.744 - 57.750 mm
(2.2734 - 2.2736 in.)

57.738 — 57.744 mm
(2.2731 — 2.2733 in.)

57.732 — 57.738 mm
(2.2729 — 2.2731 in.)

Alphabets stamped
on lower crankcase

A Green & Red Black & Red Red only

B Black & Red Red only Yellow & Red

c Red only Yellow & Red Blue & Red

Undersize bearing to be installed
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1, Crankshaft
2. Oil pump sprocket

Oil Pump Sprocket
© Check teeth of sprocket for wear or damage.

if any damage or wear is found, replace crankshaft.

Oil Pump Drive Chain
@ Check oil pump drive chain for wear or damage.

Rear Oil Seal
Carefully inspect oil seal for wear or damage. If lip portion is worn
or damaged, replace oil seal.

Fiywheel
If ring gear is damaged, cracked or worn, replace flywheel.

If the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

® Check flywheel for face runout with a dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)
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1. 26.5mm (1.04in.)

Cylinder Block

Distortion of gasketed surface
Using straightedge and thickness gauge, check gasketed sur-

face for distortion and, if flatness exceeds its limit, correct it.

Flatness Limit: 0.06 mm (6.0024 in.)

Honing or reboring cylinders
1) When any cylinder needs reboring, all other cylinders must also

be rebored at the same time.
2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

STD 83.970 ~ 83.990 mm (3.3059 — 3.3066 in.)
0/8 0.25 | 84.220 - 84.240 mm (3.3157 — 3.3165 in.)
0/$ 0.50 | 84.470 — 84.490 mm (3.3256 ~— 3.3263 in.)

3) Using micrometer, measure piston diameter.
4) Calculate cylinder bore diameter to be rebored as follows.

D=A+B-C
D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0.02 — 0.04 mm

{0.0068 — 0.0015 in.)
C: Allowance for honing = 0.02 mm

(0.0008 in.)

5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install lower crankcase and tighten to
specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

Check vaive
Inspect check valve for clogging and ball for being stuck.
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1. Cylinder biock
2, O-ring
3. Oil groove
4. Bearing
5. Knock pin

1. Thrust bearing
2. Oil groove

4. Crankshaft

1. Lower crankcase
2. Bearing

“A’: Apply sealant

INSTALLATION

NOTE:
@ All parts to be installed must be perfectly clean.
@ Be sure to oil crankshaft journals, journal bearings, thrust

bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

«Journal bearings, crankcase (bearings caps), connecting
rods, rod bearings, rod bearing caps, pistons and piston
rings are in combination sets. Do not disturb combination
and try to see that each part goes back to where it came from,
when installing.

@ Clean mating surface of cylinder block and lower crankcase,
remove oil, old sealant and dust from mating surface.

1) Fit main bearings to cylinder block.
One of two halves of main bearing, has oil groove. Install this half
with oil groove to cylinder block, and another half without oil
groove to lower crankcase.

Make sure that two halves are painted in the same color.

2) Install O-ring to cylinder block.

3) Fit thrust bearings to cylinder block between No.2 and No.3 cyl-
inders. Face oil groove sides to crank webs.

4) Put crankshaft with oil pump drive chain to cylinder block.

5) Apply sealant “A” to lower crankcase mating surface area as
shown in figure.

“A”: Sealant 99000-31150
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1. Lower crankcase
2, Bolt (10 mm thread diameter}
3. Balt (8 mm thread diameter}

1. Rear oil seal

NA iA}

2. Crankcase side

1. Engine side mounting bracket
2, Water pump
3. Heater outlet pipe

6) Install lower crankcase to cylinder block. Apply oil to crankcase
bolts before installing them. Tighten crankcase bolts to 70%
torque of specified torque, following sequence in figure and
then tighten crankcase bolts to specified torque according to
numerical order in figure.

Tightening Torque
(a): 60 N-m (6.0 kg-m, 43.5 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

NOTE:
After tightening crankcase bolts, check to be sure that
crankshaft rotates smoothly when turned by hand.

7) Install rear oil seal by using plastic hammer and special tools.

Special Tool
(A): 09911-97710
(B): 09911-97810

8) Install flywheel (M/T vehicle) or drive plate (A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten fly-
wheel or drive plate bolts applied with thread lock cement to
specification.

“A”: Thread lock 99000-32110

Special Tool
(A): 09924-17810

Tightening Torque
(c):70 Nem (7.0 kg-m, 51.0 Ib-ft)

9) install engine side mounting brackets (right and left).
Tighten bracket bolts to specified torque.

Tightening Torque
(d):50 N-m (5.0 kg-m, 36.5 Ib-ft)

10) Install water pump and heater outlet pipe.
Refer to Section 6B.
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11) Install pistons and connecting rods as previously outlined.
12) Install cylinder head assembly to cylinder block.

NOTE:
Tighten cylinder head bolts to specified torque as pre-
viously outlined.
Whenever installing cylinder head to new cylinder block,
use following procedure to tighten cylinder head bolts,
® Tighten cylinder head bolts to specified torque as pre-

viously outlined and loosen them once till tightening
torque becomes “zero”, And then torque them to specifi-
cation again.

13) Install timing chains, timing chain tensioner, timing chain guide,
timing chain sprockets, timing chain cover, crankshaft pulley,
water pump pulley, etc., as previously outlined.

14) Install olf pump strainer and oil pan.
15) Install clutch to flywheel (for M/T vehicle). For clutch instalia-

tion, refer to Section 7C1.
16) Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

09911-97710
Oil seal guide

09911-97810
Oil seal installer

09913-75510
Bearing installer

09915-47330
Ol filter wrench

ad

3
1. 09915-64510-001

Compression gauge
2. 09915-64510-002

Connector 1. 09915-77316
3. 09915-64530 Ol pressure gauge 1. 09916-14510

Hose 2. 09915-78211 Valve lifter
4. 09915-67010 09915-67316 Oil pressure gauge 2. 09916-14910

Attachment Vacuum gauge attachment Valve lifter attachment

09916-34542 09916-37810 09916-38210 09916-44910
Reamer handle Reamer (6 mm} Reamer (11 mm) Valve guide remover

09916-58210
Valve guideinstallerhandle

09916-77310
Piston ring compressor

\
09916-84511
Forceps

S®
09917-68221
Camshaft lock holder
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S
ws

09917-87810 09917-98221 09918-08210 00919-28610
Valve guide installer Valve stem seal installer Vacuum gauge hose joint Protective sleeve

09924-17810 09926-58010 09944-36011 09927-56010
Flywheel holder Bearing puller attachment Steering wheel remover Gear stopper

REQUIRED SERVICE MATERIALS

RECOMMENDED SUZUKI PRODUCT USE

® To apply to mating surfaces of cylinder block and oil pan.
Sealant 1207C 99000-31150 ® To apply to mating surfaces of cylinder block and timing

chain cover.

. ® To apply to mating surface of cylinder block,
Sealant 1207B 99000-31140 cylinder head and timing chain cover.
Sealant 1215 99000-31110 @ To apply to the thread of the bolt of water outlet pipe.

Thread lock 1322 99000-32110 @ To flywheel (M/T) or drive plate (A/T) bolts.
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TIGHTENING TORQUE SPECIFICATIONS

FASTENING PARTS TIGHTENING TORQUE
N-m kg-m lb-ft

Oil pressure switch ; 14 1.4 10.5
Exhaust No.1 pipe bolts 50 5.0 36.5

Cylinder head cover nuts

Oil pump strainer bolts 11 1 8.0
Oil pan bolts and nuts

Drain plug 35 3.5 25.5

Oil pump relief valve retainer 29 29 21.0

Oil pump case bolts 42 12 9.0
Oil pump bolts 27 2.7 19.5
Oil pump sprocket cover bolts 4 4 8.0

Timing chain cover bolts and nut

Crankshaft pulley bolt 750 15.0 108.5

A/C compressor bracket bolts 55 5.5 40.0

Generator belt idler pulley nuts 45 45 33.0

Generator belt tensioner bolts 25 2.5 18.0

Camshaft timing sprocket bolts 80 8.0 57.5

Timing chain tensioner adjuster No.2 Botts 4 i 80
Nut 45 4.5 33.0

Timing chain tensioner nut 28 2.5 18.0

Timing chain tensioner adjuster No.1 bolts

Timing chain guide No.1 bolts

Camshaft housing boits " a 8.0
; (M6)

Cylinder head bolts (M10) 105 105 760

Connecting rod bearing cap nuts 45 4.5 33.0

Engine mounting nuts 50 5.0 36.5

Bolt and nuts fastening T/M and cylinder block 85 8.5 61.5

Torque converter bolts (A/T) 65 6.5 47.0

Transmission stiffener bolts 50 5.0 36.5
(M8) 27 2.7 19.5

Crankcase bolts (M10) 60 60 435

Flywheel bolts (Drive plate bolts for A/T) 70 7.0 51.0

Engine side mounting bracket bolts 50 5.0 36.5

Engine mounting bracket bolts (body side) 85 8.5 61.5
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GENERAL DESCRIPTION

The cooling system consists of the radiator cap, radiator, coolant reservoir, hoses, water pump, cooling fan, and
thermostat. The radiator is of tube-and-fin type.

WARNING:
@ Do not remove radiator cap to check engine coolant level; check coolant visually at the see-through

coolant reservoir.
Coolant should be added only to reservoir as necessary.

* As long as there is pressure in the cooling system, the temperature can be considerably higher than
the boiling temperature of the solution in the radiator without causing the solution to boil, Removal
of the radiator cap while engine is hot and pressure is high will cause the solution to boil instanta-
neously and possibly with explosive force, spewing the solution over engine, fenders and person re-
moving cap. If the solution contains flammable anti-freeze such as alcohol (not recommended for use
at any time), there is also the possibility of causing a serious fire.

COOLING SYSTEM CIRCULATION

1) While the engine is warmed up (thermostat closed), coolant circulates as follows.

Bypass (H25 engine only) ——+ Throttle body ————————-}>_ Thermostat
Heater unit

Water pump — Cylinder — Cylinder head

| Thermostat closed
Bypass

2) When coolant is warmed up to normal temperature and the thermostat opens, coolant passes through the radia-
tor core to be cooled as well as the above flow circuit.

[G16 engine]
10

Hott

. Radiator

. Cooling fan

. Thermostat
. Water pump

Co

6 —

. Radiator inlet way \

. Radiator outlet way 8
. Outlet cap 4 H

i

. Throttle body

. Heater outlet way

. Heater inlet way
» Intake manifold 3 2FOOCMNO

MAVN
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[J20 engine] [H25 engine}
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[G16 & J20 engines]

[H25 engine]
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1. Air bleed vaive
2. Thermostat seal
3. Bypass valve
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1. Cooling fan
2. Fan clutch
3. Bimetal

THERMOSTAT

J20 and
H25 engines :82+2°C (179+3.6°F)
Gi6 engine :8842°C (190+3.6°F)

Temp. at which
valve begins to open

: J20 and
Temp. at which valve .H25 engines : 95°C (203°F)
becomes fullyopen | Gig engine : 100°C (212°F)

J20 and .
H25 engines : More than

Valve lift 8mm at 95°C
Gi6 engine :More than

8 mm at 100°C

COOLING FAN CLUTCH

Fluid is enclosed in the cooling fan clutch and at its center front,
there is a bimetal whose thermal reaction and the engine speed
control the cooling fan speed.

The relation between the temperature detected by the fan clutch
and operation of the fan clutch is as follows.
While the fan clutch detects a temperature lower than 50°C, it re-
mains OFF and the fan revolution speed is constant (400 to 900
r/min. (rpm) : J20 and H25 engines, 600 to 1,300 r/min.(rpm) : G16
engine) regardless of the engine speed. As the temperature reach-
es 50°C to 70°C, the fan clutch turns ON gradually and the fan revo-
lution speed increases.
A temperature exceeding 70°C causes the fan clutch to turn ON
and the fan revolution speed to increase in proportion with the en-
gine speed.
Once the engine speed exceeds 4,000 r/min.(rpm), however, the
fan revolution speed becomes constant (2,350 to 2,650 r/min.(rpm)
: d20 and H25 engines, 2,800 to 3,100 r/min.(rpm) : G16 engine).

NOTE:
Do not disassemble fan clutch.
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ANTI-FREEZE PROPORTIONING CHART

Freezing 716 36
temperature 3 -33

Antifreeze/Anti-
corrosion coolant 30 50
concentration

2 VFIB81 2.8/2.8
>
5 | US pt. | 3.5/8.1] §.8/5.8
is

& | imp. pt.| 2.9/6.8) 4.9/4.9

Ratio of 2 2.0/4.5 | 3.3/3.3

compound to §| US pt. | 4.1/9.6) 6.9/6.9
cacling water ag S| imp. pt.| 3.4/8.0] 5.7/5.7

£ 2.4/8.6) 4.0/4.0
53)

5 | US pt. |5.1/11.8) 8.5/8.5
©

= | tmp. pt.| 4.2/9.9] 7.1/7.1

COOLANT CAPACITY

Engine, radiator 4.6 Hers
| and heater (9.7/8.1 US/imp. pt}
&
= :

& | Reservoir 0.8 liters
o (1.9/1.6 US/imp. pt}

So Total 5.5 liters
(41.6/9,7 US/imp. pt}

Engine, radiator 5.6 liters
| and heater (41.8/9.8 US/imp. pt)
Cc

2 . 0.9 Hters
§| Reservoir3 " (1.9/1.6 US/imp. pt)

Nn

° 6.5 liters
Total

(13.7/11.4 US/imp. pt)

Engine, radiator 7.4 Mers
2 and heater (18.0/12.8 US/imp. pty}

‘> .Fd . 0.9 liters
&| Reservoir2 Servo! (1.9/1.6 US/imp. pt)
=

Total 8.0 liters
(16.9/14.1 US/imp. pt)

COOLANT

The coolant recovery system is standard. The coolant in the radia-
tor expands with heat, and the overflow is collected in the reservoir.
When the system cools down, the coolantis drawn back into the ra-
diator,
The cooling system has been filled at the factory with a quality cool-
ant that is a 50/50 mixture of water and ethylene glycol antifreeze.

This 50/50 mixture coolant solution provides freezing protection to
~36°C (-33°F).
®@ Maintain cooling system freeze protection at ~36°C (-33°F) to

ensure protection against corrosion and loss of coolant from boil-
ing.

This should be done even if freezing temperatures are not ex-
pected.

@ Add ethylene glycol base coolant when coolant has to be added
because of coolant loss or to provide added protection against
freezing at temperature lower than -36°C (-33°F).

NOTE:
@ Alcohol or methanol base coolant or plain water alone

should not be used in cooling system at any time as dam-
age to cooling system could occur.

@ Even in a market where no freezing temperature is antici-

pated, mixture of 70% water and 30% ethylene glyco! anti-
freeze (Antifreeze/Anticorrosion coolant) should be used
for the purpose of corrosion protection and lubrication.

“Hard water”, if used, will foul up the cooling circuit by
scale formation. Tap water available from city water supply
is the best available water, in a practical sense, for the cool-
ing system. Distilled water is ideai but is a luxury in most
cases.
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DIAGNOSIS

Condition Possible Cause Correction

Engine overheats @ Loose or broken water pump belt Adjust or replace.
® Not enough coolant Check coolant level and add

as necessary.

@ Faulty thermostat Replace.
@ Faulty water pump Replace.
®@ Dirty or bent radiator fins Clean or remedy.
® Coolant leakage on cooling system Repair.
© Defective cooling fan clutch or thermo Check and replace as necessary.

switch
® Plugged radiator Check and replace radiator

as necessary.

@ Faulty radiator cap Repiace.

MAINTENANCE

COOLANT LEVEL CHECK

ra
)

Z

To check level, lift hood and look at “see-through” coolant reservoir.
It is not necessary to remove radiator cap to check coolant level.

WARNING:
To help avoid danger of being burned:

@Do not remove reservoir cap while coolant is “boiling”,
and

@ Do not remove radiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under pressure
if either cap is taken off too soon.

When engine is cool, check coolant level in reservoir.
4 A normal coolant level should be between “FULL” and “LOW”

marks on reservoir.
If coolant level is below “LOW” mark, remove reservoir cap and add
proper coolant to reservoir to bring coolant level up to “FULL” mark.
Then, reinstall cap.

NOTE:
@ If recommended quality antifreeze is used, there is no need

to add extra inhibitors or additives that claim to improve sys-
tem.

They may be harmfui to proper operation of system.
1. Reservoir i T i ‘=2. FULL lavel mark @ When installing reservoir cap, align arrow marks on reser-
3. LOW level mark voir and cap.
4. . Arrow mark



ENGINE COOLING 68-7

COOLING SYSTEM SERVICE

WARNING:
To help avoid danger of being burned, do not remove radia-
tor 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.

Cooling system should be serviced as follows.
1) Check cooling system for leakage or damage.
2) Wash radiator cap and filler neck with clean water by removing

radiator cap when engine is cold.
3) Check coolant for proper level and freeze protection.
4) Using a pressure tester, check system and radiator cap for prop-

er pressure holding capacity 110 kPa (1.1 kg/cm?, 15.6 psi). If
replacement of cap is required, use proper cap specified for this
vehicle.

NOTE:
After installing radiator cap to radiator, make sure that its
ear is aligned with reservoir hose as shown in figure. If not,
turn cap more to align its ear with hose.

5) Make sure that hose clamps are tightened securely and inspect
all hoses.
Replace hoses whenever cracked, swollen or otherwise deterio-
tated.

6) Clean frontal area of radiator core.

COOLING SYSTEM FLUSH AND REFILL

1} Remove radiator cap when engine is cool.
Turn cap slowly to the left until it reaches a “stop” (Do not press
down while turning if).
Wait until pressure is relieved (indicated by a hissing sound)
then press down on cap and continue to turn it to the left.

WARNING:
To help avoid danger of being burned, do not remove ra-
diator 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,

2) With radiator cap removed, run engine until upper radiator hose
is hot (this shows that thermostat is open and coolant is flowing
through system).
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oO} B= —

Co We
4 iy

1. Reservoir
2. FULL level mark
3. LOW level mark
4, Arrow mark

3) Stop engine and open radiator drain plug to drain coolant.
4) Close drain plug. 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 tightly.

7) Disconnect hose from reservoir. Remove reservoir and pour
out any fluid. Scrub and clean inside of reservoir with soap and
water. Flush it well with clean water and drain.
Reinstall reservoir and hose.

8) Add 50/50 mixture of good quality ethylene glycol antifreeze
and water to radiator and tank.
Fill radiator to the base of radiator filler neck and reservoir to
“FULL’ level mark. Reinstall reservoir cap, aligning the arrow
marks on the reservoir and cap.

9) Run engine, with radiator cap removed, until radiator upper
hose is hot.

10) With engine idling, add coolant to radiator until level reaches

the bottom of filler neck. Install radiator cap, making sure that
the ear of cap lines up with reservoir hose.



ENGINE COOLING _6B-9

[G16 engine]

{H25 engine]

4. 40g (22 tbs)
2. Adjusting bolt
3. Pivot bolt

“a”, Bolt tension

COOLING FAN BELT TENSION CHECK AND
ADJUSTMENT

WARNING:
Disconnect negative cable at battery before checking and
adjusting belt tension.

[G16 and H25 engines]
1) Inspect belt for cracks, cuts, deformation, wear and cleanliness.

If it is necessary to replace belt, refer to page 6B-14 for proce-
dure.

2) Check belt for tension. Belt is in proper tension when it deflects
6 to 8 mm (0.24 — 0.32 in.) under thumb pressure (about 10 kg
or 22 Ib.).

Belt tension “a”: 6 ~ 8 mm (0.24 — 0.32 in.) (G16 engine)
9— 41 mm (0.35 — 0.43 in.) (H25 engine)
as deflection/10 kg (22 Ibs)

NOTE:
When replacing belt with a new one, adjust belt tension to
5-7 mm (0.20—-0.27 in.) (G16 engine) or 7-9 mm (0.27-0.35
in.) (H25 engine).

3) If belt is too tight or too loose, adjust it to proper tension by dis-
placing generator position.

4) Tighten generator adjusting bolt and pivot bolt.
5) Connect negative cable at battery terminal.
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[J20 engine]

1, 10 kg (22 Ibs)
2. Adjusting bolt
3. Crankshaft pulley

4. Fan pulley ©
5. Pivot bolt

“a?: Belt tension

4. Adjusting bolt 2. Pivot bolt 3. Tension bolt

[J20 engine]
1) Inspect beit for cracks, cuts, deformation, wear and cleanliness.

If itis necessary to replace belt, refer to page 6B-14 for proce-
dure,

2) Check belt for tension. Belt is in proper tension when it deflects
5 to 7 mm (0.20 — 0.27 in.) under thumb pressure (about 10 kg
or 22 |b.).

Belt tension “a”: 5 ~ 7 mm (0.20 — 0.27 in.)
as deflection/10 kg (22 Ibs)

NOTE:
When replacing belt with a new one, adjust belt tension to
4-5 mm (0.16 ~ 0.20 in.).

3) If belt is too tight or too loose, adjust it as follows:
(1) Loosen adjusting bolt and pivot boit.
(2) Tighten adjusting bolt during Keeping fan belt in proper ten-

sion by tightening tension bolt with wrench as shown in figure.
(8) Tighten adjusting bolt and pivot bolt to specified torque.

Tightening torque
(a): 45 N-m (4.5 kg-m, 32.5 Ib-ft}

4) Connect negative cable at battery terminal.
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ON-VEHICLE SERVICE

WARNING:
eCheck 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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1. Water outlet pipe
(320 engine)

1. Radiator inlet hose
2. Radiator outlet hose

3. Radiator outlet pipe

COOLANT DRAINING

1) Remove radiator cap.
2) Loosen drain plug on radiator to drain coolant.
3) After draining coolant, be sure to tighten drain plug securely.
4) Fill cooling system.

Refer to “COOLANT” and steps 8) to 10) of "COOLING SYSTEM
FLUSH AND REFILL’ in this section.

COOLING WATER PIPES OR HOSES
[G16 and J20 engines]
REMOVAL
1) Drain cooling system.
2) To remove these pipes or hoses, loosen screw on each pipe or

hose clip and pull hose end off.

INSTALLATION
Install removed parts in reverse order of removal procedure, noting
the following.
@ Tighten each clamp bolt securely.

@ When installing water outlet pipe to cylinder head, apply sealant
to pipe bolt thread and then tighten it (J20 engine only).

Sealant
“A”: 99000-31110 (SUZUKI BOND No. 1215)

¢ Refill cooling system with proper coolant, referring to description
on “COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

@ Check each part for leakage.

[H25 engine]

REMOVAL
1) Disconnect negative cable at battery.
2) Drain coolant. ;
3) Remove radiator inlet, outlet hoses and radiator outlet pipe.
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1, Thermostat case
2, Water outlet pipe
3._Water outtet cap

4. ECT sensor
5. Heater hose

2 §
4 4

$

3

4, O-ring. Thermostat case1
2. Water outlet pipe 5. Heater hose
3. Water outlet cap 6. Water hose

(To throttle body)

1
2 5

4 4

8

4

3

1, Thermostat case 4. O-ring
2, Water outlet pipe 5. Heater hose
3. Water outlet cap 6. Water hose

(To throttle body)

. Thermostat case

. Water outlet pipe

. Water outlet cap

4. ECT sensor
§. Heater hose

eo

1. Radiator inlet hose 3. Radiator outlet pipe
2. Radiator outlet hose

4) Remove throttle body and intake manifold.
Refer to Section 6A2 for removal.

5) Disconnect coolant temperature sensor (ECT sensor) coupler.
6) Disconnect heater inlet hose from water outlet cap.

7) Remove water outlet cap from cylinder heads.
8) Remove water outlet pipe from thermostat case.
9) Remove thermostat case from cylinder block.

INSTALLATION
install removed parts in reverse order of removal procedure, noting
the following.

1) Install thermostat case to cylinder block with new O-ring.
2) Install water outlet pipe to thermostat case with new O-rings.
3) Install water outlet cap to cylinder heads with new gaskets.

4) Connect heater hose to water outlet cap.
5) Connect ECT sensor coupler.

6) Install throttle body and intake manifold.
Refer to Section 6A2 for installation.

7) Install radiator outlet pipe to thermostat case with new O-ring.
8) Install radiator inlet and outlet hoses.
9) Refill cooling system with proper coolant, referring to descrip-

tion on “COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILW’ in this section.
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[G16 engine]

1. Air bleed valve
2. Thermostat seal

1. Thermostat
2. Thermometer
3. Heater

THERMOSTAT
REMOVAL
1) Drain coolant and tighten drain plug.
2) Remove fan shroud with cooling fan after disconnecting radiator

inlet hose from radiator (H25 engine only).
3) Remove thermostat cap.
4) Remove thermostat.

INSPECTION
1} Make sure that air bleed vaive of thermostat is clean. Should this

valve be clogged, engine would tend to overheat.
2) Check to make sure that vaive seat is free from foreign matters

which would prevent valve from seating tight.
3) Check thermostat seal and O-ring for breakage, deierioration or

any other damage.

4) Check thermostatic movement of wax pellet as follows:
(1)Immerse thermostat in water, and heat water gradually.
(2)Check that valve starts to open at specific temperature.
(8) If valve starts to open at a temperature substantially below or

above specific temperature, thermostat unit should be re-
placed with a new one. Such a unit, if reused, will bring about
overcooling or overheating tendency.
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[G16 engine] 2

1. Thermostat
2. Airbieed vaive
3. Match mark

1. Adjusting bolt

INSTALLATION
1) When positioning thermostat and O-ring on thermostat case, be

sure to position it so that
® air bleed valve comes at top (G16 engine)

® air bleed vaive comes at match mark and into the recession of
thermostat case (J20 and H25 engines).

2) Install thermostat cap io intake manifold (G16 engine), water
pump (J20 engine) or thermostat case (H25 engine).

3) Install cooling fan and fan shroud and connect radiator inlet hose
to radiator (H25 engine only),

4) Fill cooling system. Refer to “COOLANT” and steps 8) to 10) of
“COOLING SYSTEM FLUSH AND REFILL” in this section.

5) Connect negative cable at battery.
6) After installation, check each part for leakage.

COOLING FAN BELT
[G16 and H25 engines]

REMOVAL
1) Disconnect negative cable at battery.
2) Loosen P/S pump drive belt adjusting bolt and then remove P/S

pump beit.
3) Loosen adjusting bolt and pivot bolt.
4) Slacken belt by displacing generator and then remove it.

INSTALLATION
1) Install beltto water pump pulley, crankshaft pulley and generator

pulley. Install P/S pump drive belt.
2) Adjust belt tension as specified.

For Adjustment of P/S pump drive belt tension, refer to Section
0B of this manual.

3) Tighten adjusting bolt and pivot bolt.
4) Connect negative cable at battery.

COOLING FAN BELT TENSION INSPECTION
inspect belt and check belt tension. Refer to “COOLING FAN BELT
TENSION CHECK AND ADJUSTMENT?’ in this section.



ENGINE COOLING _6B-15

1. Adjusting bolt
2. Pivot bolt
3. Cooling fan belt

[J20 engine]

REMOVAL
1) Disconnect negative cable at battery.
2) Loosen adjusting bolt and pivot bolt.
3) Slacken belt by displacing fan pulley.
4) Remove cooling fan. Just detach the fan/clutch from fan pulley.
5) Remove cooling fan belt.

INSTALLATION
1) Install belt to fan pulley and crankshaft pulley.
2) Install cooling fan. Refer toe "COOLING FAN AND FAN CLUTCH”

in this section.
3) Adjust belt tension as specified. Refer to “COOLING FAN BELT

TENSION CHECK AND ADJUSTMENT?’ in this section.
4) Tighten adjusting bolt and pivot bolt.
5) Connect negative cable at battery.

COOLING FAN BELT TENSION INSPECTION
Inspect belt and check belt tension. Refer to “COOLING FAN BELT
TENSION CHECK AND ADJUSTMENT”.
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1. Cooling fan
2. Fanclutch
3. Bimetal

1. Cooling fan/
clutch nut

COOLING FAN AND FAN CLUTCH
REMOVAL
1) Disconnect negative cable at battery.
2) Drain coolant.
3) Disconnect radiator inlet hose from radiator.
4) Loosen cooling fan/clutch nuts.

5) Remove P/S oil tank stay bolts from radiator stay (G16 and H25
engines only).

6) Remove radiator shroud securing clips.
7) Then remove cooling fan/clutch and radiator shroud.

INSPECTION
inspect fluid coupling for oil leakage.
If necessary, replace fan clutch assembly. Do not disassemble
clutch assembly.

INSTALLATION
install removed parts in reverse order of removal procedure. After
installation, adjust belt tension for specification and tighten each
bolt and nut securely.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft) (G16 and J20 engines)
(a): 25 Nm (2.5 kg-m, 18.0 Ib-ft) (H25 engine)

NOTE:
Refill cooling system with proper coolant referring to

“COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

* After installation, check each joint for leakage.
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1, Radiator
2 2. Intet hose (Outlet from oif cooler}

3. Outlet hose (Inlet fo of cooler)

4. inlet hose
2. Outlet hose
3. Reservoir tank hose

RADIATOR
REMOVAL

1) Disconnect negative cable at battery.
2) Drain cooling system by loosening drain plug of radiator.

3) When servicing vehicle equipped with A/T (Automatic Trans-
mission), place oil pan under radiator and disconnect A/T fluid
hoses from radiator.

4) Loosen cooling fan/clutch nuts.
5) Disconnect radiator inlet hose from radiator.

6) Remove P/S oil tank stay bolts from radiator stay.
7) Remove radiator shroud securing clips.
8) Then remove cooling fan/ciuich and radiator shroud.

9) Disconnect water hose and reservoir hose from radiator.
10) Remove radiator.
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INSPECTION
Check radiator for leakage or damage. Straighten bent fins, if any.

CLEAN
Clean frontal area of radiator cores.

INSTALLATION
Reverse removal procedures.
NOTE:
© Refill cooling system with proper coolant referring to

“COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

* Adjust cooling fan belt tension to specification. Refer to
“COOLING FAN BELT TENSION CHECK AND ADJUST-
MENT?” in this section.

® With A/T (Automatic Transmission) equipped vehicle, check
A/T fluid level, referring to SECTION 7B1.

* After installation, check each joint for leakage.

WATER PUMP
[G16 engine]

REMOVAL
1) Disconnect negative cabie at battery.
2) Drain cooling system.
3) Remove timing belt and tensioner according to procedure de-

scribed in item “TIMING BELT AND BELT TENSIONER’ of SEC-
TION 6AT.

4) Remove rubber seal between oi pump and water pump.

5) Remove oil level gauge guide with oil level gauge.
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1. Rubber seal

6) Remove generator adjusting arm.

7) Remove water pump assembly.

NOTE:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.

INSPECTION
Rotate water pump by hand to check for smooth operation.

If pump does not rotate smoothly or makes abnormal noise, replace
it.

INSTALLATION
1) Install new pump gasket to cylinder block.
2) Install water pump to cylinder block.

Tightening Torque
(a): 12 N-m (1.2 kg-m, 8.5 Ib-ff)

3) Alter installing water pump, install rubber seal between water-
pump and oil pump.

4) Install belt tensioner, timing belt and timing belt outside cover ac-
cording to procedure described in item “TIMING BELT AND
BELT TENSIONER” of SECTION 6A1.
ee ee
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1. Oillevel gauge guide
2. O-ring

5) Install generator adjusting arm.

6) With engine oil applied to O-ring, install oil level gauge guide.
7) Install crankshaft pulley, water pump pulley, pump drive belt,

cooling fan/clutch and fan shroud,

Tightening Torque
Cooling fan/clutch nuts: 11 N-m (1.1 kg-m, 8.0 Ib-ft)
Crankshaft pulley No.2 bolts: 16 N-m (1.6 kg-m, 11.5 Ib-ft)

8) Adjust cooling fan belt tension as previously outlined.
9) Connect negative cable at battery.

10) Fill coolant.
11) After installation, check each part for leakage.
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1. Heater outlet pipe bolt
2. Thermostat cap
3. Exhaust manifold cover

+. Water pump
2. Water pump bolt
3. Thermostat cap

4. Water pump
2. Impalter
3. O-ring

[J20 engine]

REMOVAL
1) Disconnect negative cable at battery.
2) Drain coolant.
3) Remove radiator outlet hose from thermostat cap.
4) Remove heater outlet pipe bolt.
5) Remove generator belt by loosening tensioner pulley.

Refer to Section 6H of this manual.

6) Remove water pump assembly by removing its 4 bolts.

NOTE:
Do not lose dowel pin when removing water pump.

INSPECTION

NOTE:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.
1) Rotate water pump by hand to check for smooth operation. If

pump does not rotate smoothly or makes abnormal noise, re-
place it.

2) Inspect water pump impeller for damage.
Replace as necessary.

NOTE:
Do not disassemble water pump to check the water pump
impetier.

INSTALLATION
1) Install new O-ring to water pump.

NOTE:
Do not forget to install dowel pins on water pump side be-
fore mounting water pump to engine block.
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4. Water pump
2, New water pump bolt — 2. (ay
3. Thermostat cap

1. Heater outlet pipe bolt
2. Thermostat cap
3._ Exhaust manifold cover

2) Install water pump by using new bolts to cylinder block and tight-
en to specified torque.

NOTE:
Use NEW bolts (total of 4) to install water pump to engine
block. Failure to do so may result water leakage.

Tightening torque
(a): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

3) Install heater outlet pipe bolt.
4) Install generator belt. Refer to Section 6H of this manual.
5) Install radiator outlet hose to thermostat cap.
6) Fill coolant.
7) Connect negative cable at battery.

[H25 engine]

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3} Drain coolant.
4) Remove timing chain cover.

Refer to Section 6A2 for removal.

5) Remove water pump assembly.

INSPECTION

NOTE:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.

1) Rotate water pump by hand to check for smooth operation. If
pump does not rotate smoothly or makes abnormal noise, re-
place it.

2) Inspect water pump impeller for damage.
Replace as necessary.
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1. Water pump
2. Impeller
3. O-ring

INSTALLATION
4) Install new O-rings to water pump.

2) Install water pump to cylinder block.

Tightening torque
(a): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

3) Install timing chain cover.
Refer to SECTION 6A2 for installation.

4) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

5) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

6) Check wheel alignment referring to SECTION 3A.
7) Verify that there is no fuel leakage, water leakage and oil leak-

age at each connection.
8) Connect negative cable at battery.

REQUIRED SERVICE MATERIAL

MATERIALS USE

Ethylene glycol base coolant
(Anti-freeze/Anti-corrosion coolant)

Additive to engine cooling system for improving cooling
efficiency and for protection against rusting.

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE

Sealant
(99000-31410)
SUZUKI BOND NO. 1215 Water outlet pipe bolt

TIGHTENING TORQUE SPECIFICATIONS

Tightening tFastening parts ightening torque
Nem kg-m lb-ft

Cooling fan pulley adjusting and pivot bolts (J20 engine) 45 45 32.5
; (G16 and J20 engines) W 1.1 8.0

ling f lutch nutCooling fan/clutch nuts (55 engine) 25 25 18.0
(G16 engine) 12 12 8.5

Wat Itater pump bolts (J20 and H25 engines) 27 2.7 19.5
Crankshaft pulley No.2 bolts (G16 engine) 16 1.6 11.5

_epmneseenetil = viene aaamaes
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SECTION 6C

ENGINE FUEL

CONTENTS
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Fuel System 0... 00. e cece cree eee eee 6C-1 Fuel Lines 200. ec ec ee eee eee 6C-4
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Precautions ....... Refer to SECTION 0A and 6 SPECIFICATION ......-..-.-.0-0200e 6C-8
Fuel PUMP .6 6. ccc ee eee tenes 6C-3

GENERAL DESCRIPTION

FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel level gauge and it includes
three lines, fuel feed line, fuel return line and fuel vapor line.
For the details of fuel flow and fuel vapor flow, refer to SECTION 6E1 (G16 and J20 engines) or 6E2 (H25 engine).

Fuel tank
. Fuel pump (with fuel level gauge)
. Fuelfilter
. Fuel filler cap
. Breather hose

Fuel feed line (to delivery pipe)
. Fuel return line (from delivery pipe)
. Fuel vapor line (to EVAP canister)

Fuel tank protector
BeitSoernon

pons
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With short pipe, fit hose as far as it reaches pipe joint
as shown.

vA Hose

“TEsPipe ala Wy tit Yili Lp
“F

hay
Clamp: Clamp securely at a position

> 3to 7 mm (0.12 - 6.27 in}
from hose end.

With following type pipe, fit hose as far as its
peripheral projection as shown.

a
le

Clamp securely at a position
3 to 7 mm (0.12 - 0.27 in}
from hose end.

With bent pipe, fit hose as far its bent part as shown
or till pipe is about 20 to 30 mm (0.79 — 1.18 ind
into the hose.

EZ, titi
t

Lda,
PAGys {

tt

come ie pomrette Clap securely at a position
3t0 7 mm (0.12 ~ 0.27 in.)
from hose end,

With straight pipe, fit hose till pipe is about 20 to 30
mm (0,79 ~ 1.18 in.) in the hose,

fs — 201030 mm
(0.79 + 1,78 in}—TM Clamp

Clamp securely at a position 3to
7 mm (0.12 - 0.27 in.) from hose end.

DIAGNOSIS

DIAGNOSIS CHART

Refer to SECTION 6.

ON-VEHICLE SERVICE
PRECAUTIONS

WARNING:
Before attempting service of any type on fuel system, fol-
lowing cautions should be always observed.
* Disconnect negative cable at battery.
®DO NOT smoke, and place “NO SMOKING” signs near

work area.
@ Be sure to have CO, fire extinguisher handy.
© Be sure to perform work ina well-ventilated area and away

from any open flames (such as gas hot heater).
© Wear safety glasses.
# To release fuel vapor pressure in fuel tank, remove fuel fill-

er cap from fuel filler neck and then reinstall it.
® As fuel feed line is still under high fuel pressure even after

engine was stopped, loosening or discon necting fuel feed
line directly may cause dangerous spout of fuel to occur
where loosened or disconnected. Before loosening or dis-
connecting fuel feed line, make sure to release fuel pres-
sure according to procedure described in SECTION 6.

® A small amount of fuel may be released after the fuel line
is disconnected.
In order to reduce the chance of personal injury, cover the
fitting to be disconnected with a shop cloth. Put that cloth
in an approved container when disconnection is com-
pleted.

¢ Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose correctly
referring to the following.

@ When performing any work that requires to lift up vehicle,
check fuel hose clamp for rust.
For other information, refer to Precautions in SECTION 0A
and SECTION 6 of this manual.
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1. Fuel pump assembly
2. Gasket
3. To fuel filter
4, From delivery pipe

FUEL PUMP
REMOVAL
1) Remove fuel tank. Refer to “FUEL TANK’ in this section.
2) Remove fuel pump assembly from fuel tank.

INSPECTION
Check fue! pump filter for evidence of dirt and contamination.
If present, clean and check for presence of dirt in fuel tank.

INSTALLATION
Reverse removal procedure for installation noting the following.
e Use new gasket.
@ Tighten fuel pump bolts to specified torque.

Tightening Torque
(a): 4.9 N-m (0.49 kg-m, 3.5 Ib-ft)

FUEL FILTER
REMOVAL
4) Relieve fuel pressure in fuel feed line referring to SECTION 6.

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.
3) Hoist vehicle.

4) Disconnect inlet and outlet hoses from fuel filter.

WARNING:
A small amount of fuel may be released after fuel line is
disconnected. in order to reduce the chance of personal
injury, cover the fitting to be disconnected with a shop
cloth. Be sure to put that cloth in an approved container
when disconnection is completed.

1. Fuet filter
2, Fuel filter outlet hose
3. Fuel filter inet hose

5) Remove fuel filter from chassis frame.



6C-4 ENGINE FUEL

1. Fuettilter
2. Fuel filter outlet hose
3. Fuel filter inlet hose

1. To dalivary pipe
2. Fuel tank
3. Fuel fitter

1. Fuel feed hose

2, Fuel return hose
3. Fuet vapor hose
4. Clamp

(if equipped) neal

INSTALLATION
Reverse removal procedure noting the following.
Upon completion of installation, verify that there is no fuel leakage
at each connection according to procedure described in SECTION
6.

FUEL LINES

Due to the fact that fuel feed line is under high pressure, this system
requires special consideration for service.
The feed pipe uses screw couplings and hose clamps.

INSPECTION
Visually inspect fuel lines for evidence of fuel leakage, hose crack-
ing and deterioration, or damage. Make sure all clamps are secure.
Replace paris as needed.
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1. Fuel filler cap
2 2. Gasket

1, Fuel filler hose
2. Fuel tank inlet (check) valve

Daye

1. Tank
2. Breather hose
3. Filler hose
4, Inlet valve

FUEL FILLER CAP
Remove cap, and check gasket for even filler neck imprint, and de-
terioration or any damage.
If gasket is in malcondition, replace cap.

NOTE:
If cap requires replacement, only a cap with the same features
should be used. Failure to use correct cap can result in serious
malfunction of the system.

FUEL TANK
REMOVAL.
1) Relieve fuel pressure in fuel feed line referring to SECTION 6.

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.

3) Insert hose of a hand operated pump into fuel filler hose and
drain fuel in space “A” in the figure (drain fuel through it till fuel
stops).

CAUTION:
Do not force hose of a hand operated pump into fuel tank.
Doing so can damage inlet vaive.

4) Remove fuel tank filler hose protector.
Disconnect filler hose from fuel tank and breather hose from fuel
filler neck.

5) Remove fuel tank inlet vaive.
Use care not to damage inlet valve when removing.

6) Drain fuel tank by pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

CAUTION:
Never drain or store fuel in an open container due to pos-
sibility of fire or explosion.
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1, Fuel filter
2, Fuel tilter outlet hose
3. Fuel tilter intet hose

4, Fust pump
2. Coupier

7) Disconnect fuel filter inlet hose from filter.

8) Disconnect fuel vapor hose and return hose from pipes.
9) Remove fuel tank protector (if equipped) from vehicle.

10) Lower fuel tank gradually while holding it horizontally and pull
out coupler at fuel pump.

INSPECTION
After removing fuel tank, check hoses and pipes connected to fuel
tank for leaks, loose connections, deterioration or damage. Also
check fuel pump and level gauge gaskets for leaks, visually inspect
fuel tank for leaks and damage.
Replace any damaged or maiconditioned parts.
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~ Fuel tank
. Fuel pump (with fuel

level gauge)
. Fueliilter
. Fueltiller cap
» Breather hose
. Fuel feed line

(to delivery pipe)

7, Fuel raturn tine (from.
dalivery pipe}

8, Fuel vapor fine (to
EVAP canister}

. Fuel tank protector
. Beit

FUEL TANK PURGING PROCEDURE

CAUTION:
This purging procedure will NOT remove all fuel vapor. Do
not attempt any repair on tank where heat or flame is re-
quired, as an explosion resulting in personal injury could
occur.

The following procedure is used for purging the fuel tank.
1) After removing fuel tank, remove all hoses and fuel pump as-

sembly from fuel tank.
2) Drain all remaining fuel from tank.
8) Move tank to flushing area.
4) Fill tank with warm water or tap water, and agitate vigorously and

drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.

INSTALLATION
1) Install fuel pump assembly to fuel tank. Refer to “FUEL PUMP”

in this section.

2) Connect fuel hoses to fuel tank, fuel pump assembly.
After connecting, clamp hoses securely, Refer to p. 6C-2.

3) Install inlet valve to fuel tank.
If deformed or damaged in any other way, replace with a new
one.

4) Install fuel tank by using fuel tank belts and then install protector
(if equipped) to vehicle.

5) Connect fuel filler hose to fuel tank and breather hose to fuel filler
neck. Clamp them securely.

6) Install fuel filler hose protector.
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7) Connect fuel vapor hose and return hose to fuel pipe.
Clamp them securely.

\ 1 8) Connect fuel filter inlet hose to fuel filter.
\yN

1. Fuel filter
2. Fuel filter outlet hose
3. Fuel filter intet hose

9) Connect fuel pump assembly coupler.
10) Connect negative cable to battery.
11) Upon completion of installation, check fuel system for leakage.

TIGHTENING TORQUE SPECIFICATION

Tightening torque

Nem kg-m lb-ft
Fastening parts

Fuel pump bolt 4g 0.49 3.5
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SECTION 6E1

ENGINE AND EMISSION CONTROL SYSTEM
(SEQUENTIAL MULTIPORT FUEL INJECTION FOR

G16/J20 ENGINE)
WARNING:

result in severe injury.

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 autho-

rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before perfroming 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

@ 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:
Whether following systems (parts) are used in the particular vehicle or not depends on specifications. Be
sure to bear this in mind when performing service work.
© EGR valve
@ Heated oxygen sensor or CO adjusting resistor
@ Three way catalytic converter

CONTENTS

GENERAL DESCRIPTION .............. 6E1- 3 Code No.13 Heated Oxygen
AIR INTAKE SYSTEM ........0cccceeeee 6E1i- 8 Sensor Circuito... 0.6 eee eee eee 6E1-34
FUEL DELIVERY SYSTEM .........2.005 6E1- 9 Cade No.14 ECT Sensor Circuit ........ 6E1-36
ELECTRONIC CONTROL SYSTEM ...... 6E1-11 Code No.15 ECT Sensor Circuit ........ 6E1-38

DIAGNOSIS 2.0.00. .0. ccc eececeeeeeees 6E1-23 Code No.21 TP Sensor Circuit ......... GE1-39
On-Board Diagnostic System .......... 6E1-23 Code No.22 TP Sensor Circuit ......... 6E1-40
Precautions in Diagnosing Troubles ..... 6E1-23 Code No.23 IAT Sensor Circuit ......... GE1-41
Malfunction Indicator Lamp (MIL) Check . 6E1-24 Code No.25 IAT Sensor Circuit ......+.+ 6E1-43
DTC Check ....0..0cccceecevereeeees 6E1-24 Code No.24 VSS (Vehicle Speed Sensor)
DT eae tNOe sc treertrttestsiees cel oe Code No.33 MAF Sensor Circuit ........ 6E1-46
At MIL Circuit Check ceeeeeeesseseeers Code No.34 MAF Sensor Circuit ........ 6E1-47

(MIL does not light) ..........ccc0eeee 6E1-29 Code No.42 CMP Sensor Circuit (G16) .. 6E1-48
A-2 MIL Circuit Check (MIL flashes) ..... 6E1-30 Code No.42 CMP Sensor Circuit (J20) .. 6E1-50
A-3 MIL Circuit Check Code No.51 EGR Valve (if equipped) .... 6E1-52

(MiL remains ON) .............000005 6E1-31 DTC Confirmation Procedure .......... 6E1-53
A-4 ECM (PCM) Power and Ground B-1 Fuel Pump Circuit Check .......... 6E1-54

Cirouit Check ........... 0.0 eee eee 6E1-32

ee rememmmaneemeem Are

6E
1



6E1-2 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

B-2 Fuel Injector Circuit Check .........
B-3 Fuel Pressure Check ..............
B-4 Idle Air Control System Check ......
B-5 EVAP Control System Check .......
B-6 EGR System Check (if equipped) .. .
B-7 A/C Signal Circuit Check...........

B-8 A/C Condenser Fan Motor Relay
Control System Check ............60-

Inspection of PCM (ECM) and Its Circuit .

ON-VEHICLE SERVICE
General 0... ccc cece ene
Accelerator Cable Adjustment ..........
A/T Throttle Cable Adjustment (4 A/T)...
Idle Speed Inspection .....0. 00... ..000.
Idle Mixture Inspection/Adjustment......

AIR INTAKE SYSTEM
Throttle Body (On-vehicle inspection,

Removal, Cleaning and Installation) ....
Idle Air Control Valve

(Removal and Installation) ............
FUEL DELIVERY SYSTEM ..............

Fuel Pressure Inspection ..............
Fuel Pump (On-vehicle inspection,

Removai, Inspection and Installation) ..
Fuel Pressure Regulator

(Removal and Installation) ............

6E1-61
6E1-62

6E1-63
6E1-65

6E1-74
6E1-75
6E1-75
6E1-75
6E1-76
6E1-78
6E1-79

6E1-79

6E1-81
6E1-82
6E1-82

6E1-83

Fuel Injector (On-vehicie inspection,
Removai, inspection and Installation)

ELECTRONIC CONTROL SYSTEM ....
ECM/PCM (Removal and Installation) .

MAF Sensor (inspection, Removal and
Installation) ...0.. 0... eee

IAT Sensor 2.2... cece eee eee
TP Sensor (inspection, Adjustment,

Removal and Installation) ...........
ECT Sensor (Removal, inspection and

Installation) 6.0.00. eee

HO2S (Removal and installation) .....
Vehicle Speed Sensor (Inspection) ....
Camshaft Position Sensor ........... ;
Main Relay (inspection)
Fuel Pump Relay (inspection) ........
Fuel Cut Operation (Inspection)

EMISSION CONTROL SYSTEM
EGR System (if equipped) ...........
Evaporative Emission Control System .
PCV System ... 0... eee eee eee ee

TIGHTENING TORQUE
SPECIFICATIONS

SPECIAL TOOLS .................00.

6E1- 85
6E1- 89
6Ei- 89

6E1- 90
6E1- 92

6E1- 93

6E1- 94
6E1- 95
GE1- 96
6E1- 97
6E1- 98
6GE1- 99
6E1- 99
6E1-100
6E1-100
6E1-102
6E1-104

6E1-105

6E1-105



ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-3

GENERAL DESCRIPTION

The engine and emission control system has 4 major Electronic control system includes ECM (PCM), vari-
sub-systems: air intake system, fuel delivery system, ous sensors and controlled devices.
electronic control system and emission control sys-

Emission contro! system includes EGR, EVAP and
PCV systems.

tem.

Air intake systern includes air cleaner, mass air flow
sensor, throttle body, idle air control vaive and intake
manifold.
Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.
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G16 ENGINE
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J20 ENGINE
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6E1-8 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

AIR INTAKE SYSTEM

The main components of the air intake system are air
cleaner, mass air flow sensor, air cleaner outlet hose,
throttle body, idle air control vaive and intake man-
ifold.
The air (by the amount corresponding to the throttle
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttle body, is distrib-
uted by the intake manifold and finally drawn into each
combustion chamber.

When the idle air control valve is opened according to
the signal from PCM (ECM), the air bypasses the
throttie vaive through bypass passage and is finally
drawn into the intake manifold.

G16 ENGINE ‘

LLLLLLLL(LG

1. Aircleaner 5. Throttle valve
2, Mass air flow sensor (MAF sensor)
3. Air cleaner outlet hose
4. Throttle body

J20 ENGINE

8 Cylinder head

= Air

em Exhaust gas
<= Fuel vapor
2 Engine coolant

8. idle air control vaive (IAC valve)
7, intake manifold

i
@ Exhaust manifold

10. Bypass air flow
+1. Fresh air
12. intake air temperature sensor

n

1, Alr cleaner 14. Engine
2. Intake air temp. [IAT] sensor 12. PCV valve
3. Mass air flow [MAF] sensor 13. Fuel pressure regulator
4, Resonator 14. Bypass air flow
& Throttle body 15. PCV air flow
&, Throttle valve 16. Engine coolant flow
7. Idle air contol [IAC] valve 17. EGR flow (if equipped)
&. Alrcut valve 18. EVAP purge flow
9. Inlake manifold 19. To brake booster
©. Fuel delivery pipe 20. Fuel pressure control vacuum
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FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fuel
pump, fuel filter, fuel pressure regulator, delivery pipe
and fuel injectors.
The fuel in the fuel tank is pumped up by the fuel
pump, filtered by the fuel filter and fed under pressure
to each injector through the delivery pipe.
As the fuel pressure applied to the injector (the fuel
pressure in the fuel feed line) is always kept a certain

amount higher than the pressure in the intake man-
ifold by the fuel pressure regulator, the fuel is injected
into the intake port of the cylinder head when the in-
jector opens according to the injection signal from
PCM (ECW).
The fuel relieved by the fuel pressure regulator re-
turns through the fuel return line to the fuel tank.

G16 ENGINE » Fuel injectors.
. Fuel delivery pipe
. Fuel pressure regulator

To intake manifold
. Fuel feed line
. Fuel return line
. Fuel vapor line
. Fuel filter
. Fuel tank
. Fuel pumpSCMNan

aaona
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J20 ENGINE

Seas Fual flow

Fuel vapor flow A
j

c¢aren] Air tow (r “Sy aE. ~ \s

~~LaZ2 3

1. Fuel tank 8. Fuelinjectors 11. EVAP canister
2. Fuel pump 7. Fuel pressure regulator 12. Tank pressure control valve
3. Fuel feed line 8. Fuel return line
4. Fuel filter 9. Intake manifold surge tank
5. Fuel delivery pipe 10. EVAP canister purge valve
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ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various @ idle air control system
sensors which detect the state of engine and driving @ Fuel pump conirol system
conditions, 2) ECM (PCM) which controls various de- ®@ Evaporative emission control system
vices according to the signals from the sensors and @ ignition control system
3) various controlled devices. @ EGR system (if equipped)
Functionally, it is divided into the following sub sys- Also, with 4 A/T model, PCM controls A/T.
tems:

@ Fuel injection control system
@Heated oxygen sensor heater control system (if

equipped)

G16 ENGINE

10.

8 Hl qd 5 b 4

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1, MAF sensor @ : Fuel pump relay AS POM/ECM
2. VSS ® «Injectors B : EVAP canister
3. Heated oxygen sensor (if equipped} ¢ 7 EGR valve (if equipped) © : Data link connector
4. Power steering pressure switch d idle alr contro! valve D : Combination meter

(if equipped) @ : Ignition coil assemblies
8, ECT sensor g : Malfunction indicator lamp
6. Battery (‘CHECK ENGINE” light)
7. TP sensor h : Main relay
8. Transmission range switch (A/T only} i: EVAP canister purge valve.
9. Camshaft position sensor (CMP sensor} ] «A/C condenser fan motor relay

140. IAT sensor (if equipped)
11, Ignition timing adjusting resistor
12, CO adjusting resistor (if equipped)
413. ABS control module (if equipped} 7
44. AC amplifier (if equipped) NOTE: . . . . .
15. Monitor connector Above figure shows left-hand steering vehicle. For right-hand steering vehicle,

parts with (*) are installed at the other side.

Tc ene renee etm i eee



6E1-12 ENGINE AND EMISSION CONTROL SYSTEM (Gi16/J20 ENGINE)

J20 ENGINE

INFORMATION SENSORS
» (AT sensor
. MAF sensor
. Power steering pressure switch

(if equipped)
. Heated oxygen sensor (if equipped)
, Monitor connector
» ABS control module (if equipped)

Camshaft position sensor (CMP sensor)
ECT sensor

. TP sensor
Battery

. CO adjusting resistor (if equipped)SSeen
eoa 

wna

NOTE:

CONTROLLED DEVICES
+ idle air control valve
1 A/C condenser fan motor relay

(fequipped)
: EVAP canister purge valve
: ignition coll assemblies
: Main relay
: Fuel pump relay
: Malfunction indicator lamp
(CHECK ENGINE” light}

: Injectors
: EGR valve (if equipped)

on
~

 
OO

 
OO

OTHERS
As ECM (PCM)
B : EVAP canister
: Data link connector
2 : Combination meter

Above figure shows left-hand steering vehicie. For right-hand steering vehicle,
parts with (*) are installed at the other side.
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6E1-14_ ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

M/T Vehicle with G16 Engine
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ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-15

10,
Wy
12.
13.

14,

16.
16.

17.

18.

19.

20.

21.

22.

23.

23-1.

24.
25.

26.

27.

28.

29.

30.
31.
32.
33.

34.
35.

AB
N

 
O

a 
w

n
Fuel injector No.1
Fuel injector No.2
Fuel injector No.3
Fuel injector No.4
EGR valve (if equipped)
Idle air control (IAC) valve
EVAP canister purge valve
Ignition coil assembly for
No.1 and No.4 spark plugs
Ignition coil assembly for
No.2 and No.3 spark plugs
Capacitor (noise suppressor)
Fuel pump relay
Fuel pump
A/C condenser fan relay
(if equipped)
A/C condenser fan motor
{it equipped)
Monitor connector
“CHECK ENGINE” larnp
(Malfunction indicator tamp)
Main relay
Starter magnetic switch
Vehicle speed sensor
Speedometer
Data link connector
Power steering pressure switch
Lighting switch
Rear defogger switch (if equipped)
Heater blower motor (if equipped}
A/C amplifier (if equipped)
ABS control module (if equipped}
Heated oxygen sensor, HO2S
{if equipped)
CO adjusting resistor (it equipped}
Ignition timing adjusting resistor
Intake air temp. (IAT) sensor
Engine coolant temp. (ECT) sensor
Throttle position (TP) sensor
Mass air flow (MAF} sensor

Gamshatt position (CMP) sensor
Engine control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Ai Power source for back up Ci ~

A2 Ground cs
Aa Main relay C6 Intake air temp. sensor

rv ___ C7 —

AS CO adjusting resistor ce
(if equipped) co Power steering pressure

AG aa switch
A? Ci0 | Engine start signal

A Ground for ignition timing~ Data link connector Ci adjusting resistor

a Ignition timing adjustinA110 Duty output terminal Ct2 eoistor a0) 8
Alt Tachometer

Al2 | “CHECK ENGINE” lamp D1 Fuel injector No.2
Ai3 __| Fuel pump relay D2 | Fuel injector No.1
Al4 | Ground D3 IAC valve
AI5 Ground (stepper moter coil 2)

CO adjusting resistor (— IAC valve ,AIG | Get equipped) o D4 | (stepper motor coil 1)
jag. switch termi Ignition coil assembly forAN? Diag se = erminal DS No.2 and No.3 spark plugs

Ais Test switch terminal Toni 4 bly §
ignition coil assembly for

Aig (ifea coped ale DE | No.1 and No.4 spark plugs
Rear defogger switch and D7 EGR valve (stepper motorA20 | lighting switch (if equipped) = 2. ——

5 EGR valve (stepper motor
A2i Heater blower switch DS coil 1, if equipped)

Age "| AIC signal (if equipped) D9 __| Heater of HO2S (if equipped)
A283 DIO Vehicle speed sensor
A24 — Di | CMP sensor (+)
A25 | A/C cut signal (if equipped) Di2 Fuel injector No.4

A/C fan motor relay iniA26 (if equipped) DI3 Fuel injector No.3
Di4 IAC valve

(stepper motor coil 4)
Bi Mass air flow sensor Dis IAC valve

B2 Throttle position sensor (stepper motor coil 3)

Bg _ | Heated oxygen sensor, HO2S|_D16 =—
(if equipped DI7

Ba Engine coolant temp. sensor Dig EGR valve (stepper motor coil
BS _| Power source for TP sensor 4, if equipped)
B6 Power source for CO adjust- | ,,, g | EGRvaive (stepper motor coil

ing resistor (if equipped) 3, if equipped)

B7 ~~ D20 EVAP canister purge valve
Bs Power source D21 _

Bg Ground for MAF sensor D22 | CMP sensor (~)
Bio | Ground for HO2S shield wire

(if equipped)

Bit Ground for TP sensor

Ground for HO2S
Bi2 (if equipped)
B13 | Ground for ECT sensor

B14 Ground for IAT sensor

B15 Ignition switch

Bis Power source



6E1-16 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE}

AIT Vehicle with G16 Engine
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ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-17

10,
t.
12.
13.
14,
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.
37.
38.

39.
40.
41.
42.

43,
44,
46.

46.
47.
48.

49.

ONOAA
OVS

Fuel injector No.1
Fuel injector No.2

. Fuel injector No.3

. Fuel injector No.4

. EGR vaive (if equipped)

. Idle air control (IAC) valve
EVAP canister purge valve
ignition coil assembly for
No.1 and No.4 spark plugs
Ignition coil assembly for
No.2 and No.3 spark plugs
Capacitor (noise suppressor}
Fuel pump relay
Fuel pump
A/C condenser fan relay (if equipped)
A/C condenser fan motor (if equipped)
Monitor connector
“CHECK ENGINE” lamp
(Malfunction indicator lamp)
“O/D OFF" lamp
“POWER? lamp
Power/Normal change switch
O/D cut switch
4WD low switch
Main relay
Transmission range switch

(Park/Neutral Position Switch)
Starter magnetic switch
Vehicle speed sensor
Combination meter
Data link connector
TCC solenoid
Shift solenoid-B
Shift solenoid-A
Transmission range switch {sensor}

A/T input speed sensor
A/T vehicle (output) speed sensor
Power steering pressure switch

Stop lamp switch (Brake pedal switch)
Lighting switch

Rear defogger switch (if equipped)
Heater blower motor (if equipped)
A/C amplitier (if equipped)
ABS contro! module (if equipped)

Heated oxygen sensor {if equipped)
CO adjusting resistor (if equipped}
Ignition timing adjusting resistor
{intake air temp. sensor
Engine coolant temp. sensor
Throttle position sensor
Mass air flow sensor
Camshatt position sensor
Powertrain control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Power source for CO adjust- Bee Ground for ignition timing

ing resistor (if equipped) adjusting resistor

A2 Power source for back up B23 Ground for ECT sensor
AS, Ad — B24 Ground for HO2S (if equipped)

AB Duty output terminal B25 Ground for IAT sensor

AS Tachometer B26 Ground
A? “CHECK ENGINE” lamp
AS A/C cut signal (if equipped) Ci Shift solenoid-B
AQ Main relay C2 Shift solenoid-A

CO adjusting resistor C3 ~ C7 —

ANC _| Gitequipped) C8 [TCC solenoid
Att Com C9 __
Ai2_| Data link connector C10 ___| A/T input speed sensor (-)
A138 ee Cit A/T input speed sengor (+)
Al4 Test switch terminal C12-014 _——

AIS (horsiene er switch C18 _ | Transmission range switch "D”
‘Alé | Heater blower switch C16 Transmission range switch “N®
AiT ATE signal (if equipped) Ci7 Transmission range switch “R”

Ais, A19 — Ci8 Transmission range switch “P”

A20__| “O/D OFF” lamp 19 _—__—— -
Azi “POWER” lamp C20 Sood wire ground for A/T output

A22 (tenapped) relay cei Sead wire ground for A/T input
A23 Fuel pump relay 7 C22 A/T output speed sensor (~)
A24 ffecuisoedy resistor (-) C23 A/T output speed sensor (+)
Aas = __ 24-025 —
ALB C26 4WD low switch
A2g Diag. switch terminal C27 Transmission range switch “L”
Ag0 BPS conto) module C28 Transmission range switch “2”

asi | Power/Normal change D1 __| Fuel injector No.2
Age Lighting switch b2 Fuel injector No.1
433 O/D cut switch BS JAC valve {stepper motor coil 1)
Aad Stop lamp switch D4 Heater of HO2S (if equipped)

(Brake pedal switch) DS-D7 —
ASS — Ds Fuel injector No.4

i] Fuel injector No.3

Bi Intake air temp. sensor DIO IAC valve (stepper motor coil 4)

Be Engine coolant temp. sensor Dii IAC valve (stepper motor coil 3)

BS ignition timing adjusting resistor Di2 JAC valve (stepper motor coil 2)
B4 Power source D13 ona valve ae
BS Ground for MAF sensor pper motor coil 4, ifequipped)

B6 __| Ground Dia (stepper motor coil 3, ifequipped)
87 Power steering pressure switch Dis EGR valve

Be ~~ {stepper motor coil 2, if equipped)
Bo Throtile position (TP) sensor pis EGR valve eee

BIO Mass air flow (MAF) sensor (stepper motor coil 1, equipped)
Heated oxygen sensor D17 EVAP canister purge valve

BH Gf equippe b18-D22 —
Bie Ground for HO2S shield wire pes Ignition coil assembly for

(if equipped) 0.2 and No.3 spark plugs
ae Power source fort P sensor p24 | nition coll herpes Ain

BIS Power source D25 Vehicle speed sensor
D26 CMP sensor (+)

BI6 —

Bi7__| Ground 27 ——
Bi8__| Engine start signal 28 __| CMP sensor (-)

Deg Ground for DLC
Big —

B20 __| Ignition switch 30 —
B21 Ground for TP sensor

cmneninmnmeemmm



6E1-18 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE}

M/T Vehicle with J20 Engine
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ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-19
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21.

22.

23.

24,

25.
26.

27.

28.

29,

30.
31.
32.
33.
34.
35.
36.
37.
38.

P
S

 NOAR
ON 

> Camshaft position [CMP] sensor

Mass air flow [MAF] sensor
Vehicle speed sensor [VSS}

Combination meter
Throttle position [TP] sensor

Intake air temp. [IAT] sensor
Engine coolant temp. [ECT] sensor

Fuel injector No.1

Fuel injector No.2
Fuel injector No.3

« Fuel injector No.4
. Idle air contro! [IAC] valve
. EGR vaive (if equipped)
. EVAP canister purge vaive

. Power steering pressure [PSP] switch

. ABS control module (if equipped)
A/C amplifier (if equipped)

. Monitor connector

. Data link connector

. Immobilizer control module
(if equipped)
A/C condenser fan relay {if equipped)
Lighting switch
Rear defogger switch (if equipped)
Heater blower switch
Fuel pump relay
CO adjusting resistor (if equipped}
Heated oxygen sensor (if equipped}
“CHECK ENGINE” lamp
(Malfunction indicator tamp)
Ignition coil assembly for No.4
Ignition coil assembly for No.3
Ignition coil assembly for No.2

Ignition coil assembly for No.1

Fuse box
Ignition switch

Starter magnetic switch
Main relay

Battery positive voltage
Engine control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Power source for back up Ci ~

A2 Ground cs
AB Main relay cé Intake air temp. sensor

Ad __ C7 —

AS CO adjusting resistor C8
(if equipped) co Power steering pressure

AG switch

AT en C10 | Engine start signal

Ag Data link connector cn
Ag _ C12 ~~

A10 Duty output terminal
Ati Tachometer D4 Fuel injector No.2
Al2 | “CHECK ENGINE” lamp De Fuel injector No.1

IAC valve
Ai _| Fuel pump relay 3 (stepper motor coil 2)
Al4 | Ground

p4__| [AC valve ;
A15 | Ground (stepper motor coil 1)

CO adjusting resistor (~) Ignition coil assembly forAN6 | (if equipped) 05 | No.2 y
Ai7_| Diag. switch terminal De _| Ignition coil assembly for
A18__| Test switch terminal No.1

ABS control module EGR valve (stepper motorAIS (if equipped) b7 coil 2, if equipped)
Rear defogger switch and EGR vaive (stepper motor

A20 | lighting ewitch (f equipped) | 28 | coil 4, if equipped)
A21__| Heater blower switch bs Heater of HO2S (if equipped)
Ago A/C signal (if equipped) Dio Vehicle speed sensor
AQ3 —. D1 CMP sensor (+)
Ag4a — Di2 Fuel injector No.4

A256 | A/C cutsignal (if equipped) | D13 | Fuel injector No.3
IAC valveA26 fit soupee relay Di4 (stepper motor coil 4)

DI5 IAC valve i

Bi Mass air flow sensor Die eee — col 2 Nod
B2 Throttle position sensor Dy ae = rr 7" 3

ssem lo.B3 Heated oxygen sensor, HO2S green corns y
Gf equipped Dis EGR vaive (stepper motor coil

" 4, if equipped)
Ba Engine coolant temp. sensor ~

BS Power source for TP sensor Dig 5 teaipesd motor coil
Power source for CO adjust- "B6 ing resistor (if equipped) D20 EVAP canister purge valve

By ~~ D214 —

BS | Power source Dee _LOMP sensor (~)
Bg Ground for MAF sensor
B10 Ground for HO2S shield wire

(if equipped)

Bi Ground for TP sensor

Big | Ground for HO2S
(if equipped)

B13 Ground for ECT sensor

Bi4 Ground for [AT sensor

BI5 ignition switch

Bis Power source



6E1-20 ENGINE AND EMISSION CONTROL SYSTEM (Gi6/J20 ENGINE)

A/T Vehicle with J20 Engine
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ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-21

ao
n 

ao

Qap
ap 

=
2

 
=

On
ONDNNNN

NNNN
OOoOnnanh

aNnxne

a.
42,
43.
44,
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31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

Camshaft position [CMP] sensor
Mass air flow [MAF] sensor
Vehicle speed sensor [VSS]
Combination meter
Throttle position [TP] sensor
Intake air temp. [{AT] sensor
Engine coolant temp. [ECT] sensor
Fuel injector No.1
Fuel injector No.2
Fuel injector No.3
Fuel injector No.4

. Idle air contro! [AC] valve
. EGR valve (if equipped)
. EVAP canister purge vatve
. Power steering pressure [PSP] switch

ABS control module (if equipped)
. A/C amplifier (if equipped)
. POWER/NORMAL change switch

Q/D cut switch
. 4WD tow switch
. Shift solenoid A
. Shift solenoid B
. TCC solenoid
. A/T vehicle (output) speed sensor
. A/T input speed sensor
. Monitor connector

. Stop lamp switch

. Lighting switch

. Data link connector
. Immobilizer contro! module

(if equipped)
A/C condenser fan relay (if equipped)
Lighting switch
Rear defogger switch (if equipped)
Heater blower switch
Fue! pump relay
“POWER? lamp
“O/D OFF” lamp
Transmission range switch (sensor)
CO adjusting resistor (if equipped)
Heated oxygen sensor {if equipped)
“CHECK ENGINE” lamp
(Malfunction indicator lamp)
Ignition coil assembly for No.4
Ignition coil assembly for No.3
Ignition coil assembly for No.2
Ignition coil assembly for No.1
Fuse box
Starter magnetic switch
Transmission range switch
(Park/Neutral Position Switch)
Ignition switch
Main relay
Battery positive voltage
Powertrain control module

TERMINAL CIRCUIT TERMINAL CIRCUIT

B23 Ground for ECT sensor

Aa _| Power source for back up B24 _ | Ground for HO2S (if equipped)
Ag, AA — B25__| Ground for IAT sensor

AS Duty output terminal B26 Ground

AS Tachometer

AY “CHECK ENGINE” lamp Ci Shift sclenoid-B
Ag Ale cut signal {if equipped} C2 Shift solenoid-A

Ag Main relay. . C3 ~ O7 —

aio | Groauippedy €8__| Tee solenoid
Ai — £8 =
A12 Data fink connector C10 A/T input speed sensor (-)
Ai3 _ Ci A/T input speed sensor (+)

A14__| Test switch terminal Ci2-C14 —_
AIS Rear defogger switch C15 | Transmission range switch “b”
Ai6 Heater blower switch Cis Transmission range switch “N"”

AZ A/C signal (if equipped) Ci7 Transmission range switch “R”
AtS, AIS eee C18 Transmission range switch “P”

A20__| “O/D OFF" lamp 19 ST
A24 “POWER” lamp ceo oe iy wire ground for A/T output

nee | Oo cai | Shield wire ground for A/T input

Ags Fuel pump relay - C22 A/T output speed sensor (-)
AOA Secsioseay resistor (} Ce3 A/T output speed sensor (+)
ro _ 24-C25 —

A28 C26 4WD low switch
A2g Diag. switch terminal C27 Transmission range switch “L”
A30 frequmpe te C28 | Transmission range switch “2”

asi | Power/Normal change D1 __| Fuel injector No.2
ASD Lighting switch D2 Fuel injector No.1
ASS O/D cut switch DS IAC valve (stepper motor coil 1)
AB Stop lamp switch D4 Heater of HO2S (if equipped)

(Brake pedal switch) D5-D7 —_—
ASS — BS Fuel injector No.4

Dg Fuel injector No.3

Bi Intake air temp. sensor Dio {AC valve (stepper motor coil 4)
B2 Engine coolant temp, sensor Di IAC valve (stepper motor coil 3)
BS _ Bi2 JAC valve (stepper motor coil 2)
B4 Power source p13 EGR valve . |
BS Ground for MAF sensor (stepper motor coil 4, if equipped)

BG Ground D14 (stepper motor coil, it equipped)
B7 Power steering pressure switch Dis EGR valve

Bs —_— (stepper motor coil 2, if equipped)
Bo Throttle position (TP) sensor Di6 EGR vaive ee

BIO Mass air flow (MAF) sensor (stepper motor coil 1, ifequipped)
Heated oxygen sensor DI7 EVAP canister purge valve

Bit (if equipped D18-D20 —
Biz | Ground for HO2S shield wire D21___| Ignition coil assembly for No. 4

(equipped) 022 __| Ignition coil assembly for No. 3
Bi3 _| Power source for TP sensor D23__| Ignition coil assembly for No. 2
Bi4 = D24 | Ignition coil assembly for No. 1
BIS. Power source D25 | Vehicle speed sensor
Bis — p26 ___ | CMP sensor (+)
BI7 Ground D27 —

Bis _| Engine start signal D28___| CMP sensor (-)
Bid — D29__ | Ground for DLC
B20 Ignition switch D30 —

Bei Ground for TP sensor
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ENGINE & EMISSION CONTROL INPUT/OUTPUT TABLE

fe) AIM S Lo sigiz zmictoislaelol> alecloZS WS SSS S22 S2Sisis sz slagsinput s i?) 2BMS Fle Bia (P SIR POS IF AAO) Ole js] eel@iSigis 2a) Slale) [sie is/2la/Slslal®Sees ssl2 @lelelel$/s sleigBSS BigielZ) SSS) (ise e/e/S/Fiss27s gs 213 2 lBi= SIIB ISISlslo/ 5/8
ge) [2/8 2/2 /8/S/ai2 (S32Sic =j4 Bis = =_
Big ible $13 Blels sBig rs. mil D €/8/91S S ® | olel= 4

= Sl 3 2/3 | $Function ey 2 5 olet é® ® D 82 ®g 8 2 | 2

s = 33 w o
a & £
2 &

Output

Main relay contro! Main relay

Fuel Pump control Fuel pump relay
injection control Injectors

Idle air control IAC vaive

Ignition control Ignition coil with igniter

A/C condensor fan
control

MIL control MiL.

EVAP canister purgeEVAP purge control valve e) 5

EGR contro! EGR vaive (if equipped) ie) ie) o
HO2S heater control HO2S (if equipped) eo) ie) {e)

A/C amplifierA/C control (if equipped) ie) ie) ie)

ie) e) ie)
A/C condenser fan
relay {if equipped}
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DIAGNOSIS

The engine and emission control system in this vehicle are con-
trolled by ECM/PCM. ECM/PCM has an On-Board Diagnostic sys-
tem which detects a malfunction in this system.
When diagnosing troubles, be sure to have full understanding of the
outline of “On-Board Diagnostic System” and each item in “Precau-
tion in Diagnosing Trouble” and execute diagnosis according to
“Engine Diagnostic Flow Table” in section 6.

ON-BOARD DIAGNOSTIC SYSTEM
ECM/PCM performs on-board diagnosis (self-diagnosis) on the
system and operates “CHECK ENGINE” lamp (malfunction indica-
tor lamp) as follows.
@ Malfunction indicator lamp (CHECK ENGINE?” light) lights when

Vids the ignition switch is turned ON (but the engine at stop) regardless
CHECK” _ of the condition of Engine and emission control system. This is
ENGINES only to check the malfunction indicator lamp (“CHECK ENGINE”

light) bulb and its circuit.
@ ifthe areas monitored by ECM/PCM is free from any trouble after

the engine start (while engine is running), malfunction indicator
lamp (CHECK ENGINE” light) turns OFF.

@When ECM/PCM detects a trouble which has occurred in the
areas, it makes malfunction indicator lamp (“CHECK ENGINE”
light) turn ON while the engine is running to wam the driver of such
occurrence of trouble and at the same time it stores the exact
trouble area in ECM/PCM back-up memory.

PRECAUTIONS IN DIAGNOSING TROUBLES
@ Before identifying diagnostic trouble code, don’t disconnect cou-

plers from ECM/PCM, battery cable from battery, ECM/PCM
ground wire harness from engine. Such disconnection will erase
memorized trouble in ECM/PCM memory.

@ Be sure to read “Precautions for Electrical Circuit Service” in Sec-
tion 0A before inspection and observe what is written there.

@ ECM/PCM replacement
When substituting a known-good ECM/PCM, check for following
conditions. Neglecting this check may cause damage to known-
good ECM/PCM.
~ Resistance value of all relays, actuators is as specified re-

spectively.
~ TP sensor and fuel tank pressure sensor (if equipped) are in

good condition and none of power circuits of these sensors is
shorted to ground,
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Vis

“ TIN a“

\iaé
CHECK.
ENGINE”

7 oN

MALFUNCTION INDICATOR LAMP (“CHECK ENGINE”
LAMP) CHECK
1) Turn ON ignition switch (but engine at stop) and check that mal-

function indicator lamp (CHECK ENGINE?” lamp) lights.
if lamp does not light up, go to “Diagnostic Flow Table A-1” in this
section.
if lamp flushes, go to “Diagnostic Flow Table A-2” in this section.

2) Start engine and check that malfunction indicator lamp
(°CHECK ENGINE” lamp) turns OFF.
If lamp remains ON, go to “Diagnostic Trouble Code Check Not
Using SUZUKI Scan Tool (Tech-1)” in this section.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
[Using SUZUKI scan tool (Tech 1)]

NOTE:
It is not possible to read DTCs of immobilizer control system
by using Tech-1. If immobilizer control system is suspected to
be defective (engine fails to start and “CHECK ENGINE” lamp
flashes at ignition switch ON), check DTCs by using “CHECK
ENGINE” lamp.

1) Check malfunction indicator lamp (“CHECK ENGINE” lamp) re-
ferring to “Malfunction Indicator Lamp (CHECK ENGINE” lamp)
Check’ in this section.
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1. Data link connector

1
2.
3.
4

Vis

a arn ~

. Malfunction indicator lamp (“CHECK ENGINE” light)
Diagnostic switch terminal

. Ground terminal

. Monitor coupler

2) Turn ignition switch OFF.
3) After setting cartridge to Tech 1, connect it to data link connector

(DLC) located on underside of instrument panei at driver's seat
side.

Special Tool
(A): 09931-76011 (Tech 1)
(B): Mass storage cartridge
(C): 09931-96020 (16/12 pin DLC adapter)

4) Turn ignition switch ON.
5) Read DTC according to instructions displayed on Tech 1 and

print it or write it down. Refer to Tech 1 operator’s manual for fur-
ther details.
If communication between Tech 1 and ECM/PCM is not pos-
sible, check if Tech 1 is communicable by connecting it to
ECM/PCM in another vehicle. If communication is possible in
this case, Tech 1 is in good condition. Then check data link con-
nector and serial data line (circuit) in the vehicle with which com-
munication was not possible.

6) After completing the check, turn ignition switch OFF and discon-
nect Tech 1 from data link connector (DLC).

[Not using SUZUKI scan tool (Tech 1)]
1) Check malfunction indicator lamp (“CHECK ENGINE?’ light) re-

ferring to “Malfunction Indicator Lamp (“CHECK ENGINE?’ light)
Check’ in this section.

2) Using service wire, ground diagnosis switch terminal in monitor
coupler.

3) Read DTC from flashing pattern of malfunction indicator lamp
(‘CHECK ENGINE” light). Refer to “Diagnostic Trouble Code
Table”.
If lamp remains ON, go to “Diagnostic Flow Table A-3”.

NOTE:
elf abnormality or malfunction lies in two or more areas,

malfunction indicator lamp (“CHECK ENGINE” light) indi-
cates applicabie codes three times each.
And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at

ON position.
@ Take a note of diagnostic trouble code indicated first.

4) After completing the check, turn ignition switch OFF and discon-
nect service wire from monitor coupler.
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DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

[Using SUZUKI scan tool (Tech 1)]
1) Turn ignition switch OFF.
2) Connect Tech 1 to data link connector (DLC) inthe same manner

as when making this connection for DTC check.
3) Turn ignition switch ON.
4) Erase DTC according to instructions displayed on Tech 1.

Refer to Tech 1 operator's manual for further details.
5) After completing the clearance, turn ignition switch OFF and dis-

connect Tech 1 from data link connector (DLC).

[Not using SUZUKI scan tool (Tech 1)]
1) Turn OFF ignition switch.
2) Disconnect battery negative cable for specified time below to

erase diagnostic trouble code stored in ECM/PCM memory and
reconnect it.

Time required to erase DTC:

Ambienttemperature Time to cut power to ECM/PCM

Over 0°C (82°F) 30 sec. or longer

Not specifiable.
Under 0°C (32°F) Select a place with higher than

9°C (32°F) temperature.
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DIAGNOSTIC TROUBLE CODE TABLE (M/T AND A/T)

EXAMPLE: When throttle position sensor is defective (Code No. 21)
Malfunction indicator Code No. 21lamp (CHECK ENGINE” Code No. 21 Code No. 21
light) ON 2 4 2 i 2 4

OFF alll il | | |
idl 0310 03 3.0 30 Time (sec.}

0.3

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. | LIGHT) FLASHING PATTERN

a 3 Heated oxygen sensor
13 . "

(if equipped}

4 4

“| LAUL_ Engine coolant

15 1 5 temperature sensor

2 1

2 9 Throtile position sensor

2 3

23 f | j | j | j | intake air te ‘ Diagnose trouble according to “DIAGNOS-
Htake air temperature TiC FLOW TABLE” corresponding to each

2 5 sensor

| ML cone Noe
2 4

24 FUL}. Vehicle speed sensor

93 3 3

LJ U U L Mass air flow sensor
34 fl i ma nin Tl

4 2
42 jl fl fl fl j fl Camshaft position sensor

51 5 1 EGR valve (stepper motor,
. UL i] if equipped)

1 2 This code appears when none of the other
12 N| [ | { | ormal codes (above codes) are identified.
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DIAGNOSTIC TROUBLE CODE TABLE (A/T ONLY)
DIAGNOSTIC | MALFUNCTION INDICATOR

TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. | LIGHT) FLASHING PATTERN

6 +

Shift solenoid A
6 2

6 3

6 | AULA.
Shift solenoid B

6 4

“AULA
65 NAAN ANINT. Refer to SECTION 7B1 “AUTOMATIC

NSMISSION’,i" TCC solenoid TRANSMISSION

7 2
72 jl | i] Hl jl fl fl if Transmission range switch

7 5
75 fl if] i ny ANA A/T Vehicle speed sensor

7 6
76 A/T Input speed sensor

DIAGNOSTIC TROUBLE CODE TABLE
(FOR VEHICLE EQUIPPED WITH IMMOBILIZER CONTROL SYSTEM ONLY)

DIAGNOSIS

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM
CODE NO. | LIGHT) FLASHING PATTERN

8 7
81

8 4 (PCM/ICN) code
S| SU

S z

82 ULLAL rl ECM/PCM
i) Ey

83 jl | lJ iL ffl ALLA Serial data link

Refer to “IMMOBILIZER CONTROL SYS-
TEM” section.
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A-1 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP ("CHECK ENGINE” LAMP) DOESN'T LIGHT AT IGNITION

. Main fuse box
“IG” fuse
“FI fuse

. Ignition switch
“IG” circuit fuse
Malfunction indicator lamp

SWITCH ON)

5 6

Biwst VY ——1A12 (a7)
B/W——1815 (820)

. BI A3 (A9) 8 f
1 pe Bs (84)

B16 (B15)

B/G ———) A2 (B6) A18 (A14) b—— W/R
B/B! ———1A14 (817)

B/BI Al5 (826)

ae SS
3|\ GX€ Non ber

maMm wn (a
M/T Vehicle : ECM

(‘CHECK ENGINE" lamp)
, Main relay
. FCM (PCM)
. Ground at intake manifold
. Test switch terminal in

monitor connector

BEON
 

MH
A

CPP ECC LLP ERE re err Cocco
CeCerry ESREES ee De

SW SWAIN
AIT Vehicle : (PCM)

Ay
A =

LQ \\ 1/2 =A, SZ Wi
NOTE:
If malfunction indicator lamp (“CHECK ENGINE” lamp) lights for 2 to 3 seconds and remains OFF after that
at ignition switch ON, check test switch circuit for short to ground.

STEP ACTION YES NO
1 MIL (“CHECK ENGINE” Lamp) Power Supply | Go to Step 2. “IG” fuse blown, main fuse

Check blown, ignition switch
1) Turn ignition switch ON, malfunction, ‘BIW circutt

indi ing Ii ; nati between IG” fuse and com-Do ther indicator/warning lights in combination bination meter or poor coupler
: connection at combination

meter.

2 ECM (PCM) Power and Ground Circuit Check Go to Step 3. Go to TABLE A-4 ECM (PCM)
Does engine start? POWER AND GROUND

CIRCUIT CHECK.
{f engine is not cranked, go to
DIAGNOSIS in SECTION 6G
or 6G1.

3 MIL (“CHECK ENGINE” Lamp) Circuit Check Substitute a Bulb burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect con- | known-good ECM | circuit open.

nectors from ECM (PCM). (PCM) and
2) Check for proper connection to ECM (PCM) at | recheck.

terminal A12 {A7).
3) If OK, then using service wire, ground terminal

A12 (A7) in connector disconnected.

Does MIL (“CHECK ENGINE” lamp) turn on at
ignition switch ON?

a a
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A-2 MALFUNCTION INDICATOR LAMP (“CHECK” ENGINE LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) FLASHES AT IGNITION SWITCH ON)

1) Turn ignition switch ON.
Does iamp flashing pattern indicate diagnostic
trouble code?

1. Ignition switch
3 2. Malfunction indicator lamp

4 (CHECK ENGINE” lamp)i 2 |g 3. ECM(PCM) ;
Vi¥——4a12 (a7) AIT (Aza) Ly En 4. Diag switch terminal in monitor

B/W-—1 815 (B20) 5. Serial data line in DLC
, ERR 1 A3 (A9} t 6, feumeaee! modute

Ome BIB 88 (84) Vad—| Co B16 (B15)
B/G———4 A2 (B6) AB (AI2) + Y/W. YW my
B/Bt med AY4 (B17) i

a B/Bt md ATS (B26) i

z 6

M/T Vehicle : ECM

Coot at | am f

SASS

A/T Vehicle : (PCM)

jf ea HA =o = pee
— _— Hi jf

+ q

MN. Wi SZ Wi
A2g

STEP ACTION YES NO
1 “CHECK ENGINE” Lamp Flashing Pattern Go to Step 2. Go to “Diagnosis”

Check in section 8G.

Diag. Switch Circuit Check
\s diag. switch terminal connected to ground via
service wire?

System is in good
condition.

“¥" circuit shorted to
ground. If circuit is OK
substitute a known-good
ECM(PCM) and
recheck.
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A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP} DOES NOT FLASH OR JUST REMAINS
ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.

2an in AI2 (A7}
B/W ed B18 (B20)

LETT Bi 4 A8 (A9)
QA Onmle BEB B8 (84)TT B16 (B18)

B/Gm—mnl A2 (BE)
B/Bl-—n4 A44 (B17)
B/BtL-——~4 A15 (B26)

MIT Vehicle : ECM

AI? (A29} by _ fh

AS {A12) var YA

é)

{TT iT TLeTtr jfneeneenCOCO SEE CCH EEE HCE HE l
| re
i if I

WH ie YE AN-ER
Al7

AIT Vehicle : (PCM)

= =
4

A

re
ly

S\N
Azo

SWU/4
AO

 
Mo

oe

. Ignition switch

. Malfunction indicator lamp

. ECM (PCM)

. Diag. switch terminal in monitor

, Serial data line in DLC
. Immobilizer control module

(‘CHECK ENGINE” lamp)

connector

(if equipped)

STEP ACTION YES NO

MIL (“CHECK ENGINE" Lamp) Circuit Check
1) Turn ignition switch OFF and disconnect

connectors from ECM (PCM).
Does MIL (“CHECK ENGINE” lamp) turn ON
at ignition switch ON?

‘V/Y” circuit shorted
fo ground.

Go to Step 2.

ho ECM/PCM connection check
1) Turn ignition switch OFF.
Is connector (A17 (A28) connection) connected
to ECM/PCM properly?

Go to Step 3. Poor connector
connection.

a Diag. switch Terminal Circuit Check
1) Connect connectors to ECM (PCM).
2) Using service wire, ground A17 (A29) terminal

with connectors connected to ECM (PCM).
3) Turn ignition switch ON.
Does MIL (“CHECK ENGINE” lamp) flash?

“Y” or “B” circult open. Substitute a known-good
ECM (PCM) and
recheck,
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A-4 ECM (PCM) POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION SWITCH
ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

8
. Main fuse box
. IG" fuse
. “Fl fuse
. Ignition switch
. “IG” circuit fuse
. Malfunction indicator lamp

(‘CHECK ENGINE” lamp)
. Main relay
. ECM (PCM)

BIS (820)

4 BRL STI ree By mone} AB (AD)
B/R Om BB t B8 (84)

1 — B16 (B18)/ B/G——4 A2 (B6)
7 B/BI——} A14 (B17)

B/BI-—| 18 (826)

g = x nN 3

Sn
 

Pap
on

M/T Vehicle : ECM
Ala

; “Cee CT
Crt 4 {ltee

AIT Vehicle : (PCM)

AZ
4

Wa << WI/F— Zi ire
AQ B17 BE B4

j A, f+
‘ aS eo +, === it ILi [4 CCE SECT SEECC HH

he

= \1/// SINS S\N

STEP ACTION YES NO

1 Main Relay Opening Sound Check Go to Step 5. Go to Step 2.
ls operating sound of main relay heard at ignition
switch ON?

2 Fuse Check Go to Step 3. Check for short in
Is main “FI” fuse in good condition? circuits connected to

this fuse.

3 Main Relay Check Ga to Step 4. Replace main relay.
1) Turn OFF ignition switch and remove main

relay.
2) Check for proper connection to main relay at

terminal 3 and 4.
3) If OK, check main relay for resistance and

operation referring to “Main Relay Inspection”
in this section.

ls check result satisfactory?

4 ECM (PCM) Power Circuit Check Go to Step 5. "B/W", “BI’ or “B/R”
1) Turn OFF ignition switch, disconnect circuit open.

connectors from ECM (PCM) and install
main relay.

2) Check for proper connection to ECM (PCM) at
terminals B15, A3, B8 and B16 (B20, A9, B4
and B15).

3) If OK, then measure voltage between terminal
B15 (B20) and ground, A3 (A9) and ground
with ignition switch ON.

Is each voltage 10 - 14 V?
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STEP ACTION YES NO

5 ECM (PCM) Power Circuit Check Check ground circuits “B/G” | Go to Step 6.
1) Using service wire, ground terminal A3 (A9) | and “B/BI’ for open.

and measure voltage between terminal If OK, then substitute a
B8 (B4) and ground at ignition switch ON. known-good ECM (PCM)

Is it 10-14 V? and recheck.

6 Is operating sound of main relay heard in Step 1? | Go to Step 7. “B/R” or “BI/B”
wire open.

7 Main Relay Check “B/R’ or “BI/B” wire open. Replace main
1) Check main relay according to procedure in relay.

Step 3.

Is main relay in good condition?

iene
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CODE NO.13 HEATED OXYGEN (OXYGEN SENSOR OUTPUT
SENSOR CIRCUIT VOLTAGE LOW)

NOTE:
Ay ECM Soe sensor * Before diagnosing trouble according to flow table

2-1. Heater given below, check to make sure that following sys-
2-2. Sensor tem and parts other than electronic contro! system

are in good condition.
~ Air cleaner (clogged)
~ Vacuum leaks (air inhaling)
~ Spark plugs (contamination, gap)
~ ignition coil assembly
~ ignition timing
~ Engine compression

1 ~ Any other system and parts which might affect
AIF mixture or combustion,

t Po fos @ If code No.13 and another code No. are indicated
Let together, the fater has priority. Therefore, check and9 (D4) Hb Gr 2 www correct what is represented by that code No. first

[oon ee A a and then proceed to the following check.
63 (B11) He Amr i Wn . Be Sure to use a voltmeter with high impedance

5 t minimum) or digital type voltmeter for accu-B12 (B24) [OC rn TH 2 p22 tate measurement.
B10 (B12)

M/T Vehicle : ECM
53

{ ianee Se Sa oe 2 eo(CCBEEEEEEH DEEEEEEEE EEE ES EPEEEEEEEEE
FAM /F YA

Bi2

AIT Vehicle : (PCM)

BH

nNVBA EH

STEP ACTION YES NO

1 1) Remove ECM (PCM) cover. Heated oxygen sensor and | Go to Step 2.
2) Warm up engine to normal operating its circuit (closed loop

temperature. system, A/F ratio feed back
3) Connect voltmeter between B3 (B11) terminal | system) are in good

of ECM (PCM) coupler and body ground. condition.
4) Maintain engine speed at 2000 rpm and after | Intermittent trouble or faulty

60 seconds, check voltmeter. ECM (PCM).
Does the voltage deflect between above and Recheck, referring to
below 0.45 V repeatedly? “Intermittent and Poor

Connection” in
SECTION 0A.

2 Does the voltage remain unchanged at 0.45 V “R” circuit shorted to power | Go to Step 3 on
above? circuit or rich A/F mixture. the next page.

If circuit is OK, check MAF
sensor, ECT sensor, fuel
pressure, injectors and their
circuit. If all above are OK,
check ECM (PCM) and its
circuit, referring to p.6E1-65.
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STEP ACTION YES NO

3 4) Maintain engine speed at 2000 rpm for 60 | Poor B3 (B11) connection | “R” circuit open/short,
seconds. or lean A/F mixture. “Gr/Y" circuit open or

2) Check voltmeter while repeating racing If connection is OK, check | oxygen sensor
engine. MAF sensor, ECT sensor, | malfunction.

Does it indicate 0.45 V or more even once? | fuel pressure, injectors If wire and connection are
and their circuit. OK, replace oxygen
[f all above are OK, check | sensor and recheck,
ECM (PCM) and its
circuit, referring to
p.6E1-65.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.14 ECT SENSOR CIRCUIT (LOW TEMPERATURE INDICATED, SIGNAL

Sensor Inspection” in this section.
Is check result as specified?

connection.
If connections are OK,
intermittent trouble or faulty
ECM (PCM).
Recheck, referring to
“intermittent and Poor
Connection” in Section 0A.

VOLTAGE HIGH)

1, ECM (PCM) 1

oa. Ect oencor es2-2, ECT gauge = 73. To combination meter 84 (82) ore = ee z

2.2

B13 (B23) BI

M/T Vehicle : ECM
84

CORECECCOEEEE EEE EEE EER EEE
MSIE 7
AIT Vehicle : (PCM)

B2

+ =‘| et tal | pet 7 = as So Lit

\\\| We B23 WZ NZ Wii

STEP ACTION YES NO

1 1) With ignition switch OFF, disconnect | Go to Step 2. “Or/B” wire open, poor B4
ECT sensor coupler. (B2) connection or “Or/B”

2) With ignition switch ON, check wire shorted to power circuit.
voltage at “Or/B” wire terminal if wire and connection are
of ECT sensor coupler. OK, substitute a known-good

Is it about 4-5 V? ECM (PCM) and recheck.

2 1) Using service wire, connect “Or/B” | Go to Step 3. “BP wire open or poor B13
and “BI’ wire terminal of ECT sensor (B23) connection.
coupler. lf wire and connection are

2) Check voltage at “Or/B” wire OK, substitute a known-good
terminal of ECT sensor coupler ECM (PCM) and recheck.
with ignition switch ON.

Is it below 0.15 V?

3 1) Check ECT sensor referringto “ECT | Poor ECT sensor-to-coupler | Faulty ECT sensor.
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Fig. for STEP 1 Fig. for STEP 2

2 1, ECT sensor coupler
2. Engine ground

41, ECT sensor coupler
2. Service wire
3, Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.15 ECT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL

ECT sensor coupler.
2) With ignition switch ON, check

voltage between “Or/B” wire
terminal of ECT sensor coupler
and ground.

Is it about 4-5 V?

CIRCUIT VOLTAGE LOW}

1 2 24
a

B4 (82) or8—4 er :
2 Eoy omy and gauge Sone ms

2-1. ECT sensor
2-2. ECT gauge 2-2

3. To combination meter 813 (623) BI

M/T Vehicle : ECM
84

f £COREE EEEC EEE EEE RAE HEE
SEAS Ea
AIT Vehicle : (PCM)

Be

}

= \\\1/// AWA. Wii

STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect | Go to Step 2. “Or/B” wire shorted to “BI”

wire or ground circuit.
if wire is OK, substitute a
known-good ECM (PCM)
and recheck.

1) Check ECT sensor, referring to
“ECT Sensor Inspection’ in this
section.

Is check result as specified?

Poor ECT sensor coupler
connection.
If connection is OK,
intermittent trouble
or faulty ECM (PCM).
Recheck referring to “Inter-
mittent and Poor Connec-
tion” in section OA.

Faulty ECT sensor.

Fig. for STEP 1

4. ECT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.21 TP SENSOR CIRCUIT (SIGNAL VOLTAGE HIGH)

3 2

85 (813) FI Gur =

82 (Bo). RIG

4. ECM (PCM)
B11 (Bet) fF Grl¥ 2, TP sensor

M/T Vehicle : ECM
88 Be

EEEEEEELOEEEEEE PREECE
S/F VANIER
AIT Vehicle : (PCM)

Bis Bg
i

Lt} ae fenton = me 4 oa pH ae +44

WI, NZL Wi

STEP ACTION YES NO

1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/Y” wire open, poor
TP sensor coupler. Bi1i (B21) connections,

2) Check voltage between “Gr/R” wire or "Gr/R” wire shorted to
terminal and “Gr/Y” wire terminal of power circuit.
disconnected TP sensor coupler with
ignition switch ON.

Is it about 4 -— 5 V?

2 1) Check TP sensor referring to “TP Sensor | “R/G’ wire shorted to power} TP sensor malfunction.
Inspection” in this section. circuit.

Is check result as specified? If wire is OK, intermittent
trouble or faulty ECM
(PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section 0A.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.22 TP SENSOR CIRCUIT (SIGNAL VOLTAGE LOW}

u 2

Bs (813) Gr/R

82 (Ba): RIG

1. ECM (PCM)
B11 (B21) ary 2, TP sensor

M/T Vehicle ; ECM

BS Be
coer trace conLIITrrI Coerert “Ct

FQN AMEE VV
AIT Vehicle : (PCM)

B13

i ==
Ho aa LCL CAR PREC PPrret ty

\\/// MAES. WUE

STEP ACTION YES NO

1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/R” wire open, “Gr/R”
TP sensor coupler. wire shorted to ground

2) Check voltage between “Gr/R” wire circuit or poor BS (B13)
terminal and “Gr/Y” wire terminal of connection.
disconnected TP sensor coupler {f wire and connection are
with ignition switch ON. OK, substitute a known-

Is it about 4-5 V? good ECM (PCM) and
recheck.

2 1) Check TP sensor referring to “TP “R/G” wire open/shorted to | Faulty TP sensor.
Sensor Inspection” in this section. ground or poor B2 (B9)

Is check result as specified? connection.
If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM).
Recheck, referring to
“intermittent and Poor
Connection” in section OA.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.23 IAT SENSOR CIRCUIT (LOW TEMPERATURE INDICATED, SIGNAL
VOLTAGE HIGH)

2

~ c6 (81) tot : it 5

1. BOM (PCM)
B14 (825) Bw 2. IAT sensor

M/T Vehicte : ECM

oO

BEEF CEEE eeeeh
>) le iz MMe NY Lame, ~
A/T Vehicle : (PCM) BI

h
; ct ro == =e =a a8

S\ EL EEA \\' | Za Z

STEP ACTION YES NO

1 1) With ignition switch OFF, Go to Step 2. “Lol” wire open, poor C6 (B14)
disconnect IAT sensor coupler. connection or “Lb!” wire

2) With ignition switch ON, check shorted to power circuit.
voltage between “Lbi” wire {f wire and connection are OK,
terminal of IAT sensor coupler substitute a known-good ECM
and ground. (PCM) and recheck.

ls it about 4-5 V?

2 1) Using service wire, connect two Go to Step 3. “BI/W” wire open or poor B14
terminals in IAT sensor coupler. (B25) connection.

2) Check voltage between “Lb!” wire if wire and connection are OK,
terminal of [AT sensor coupler and substitute a known-good ECM
ground with ignition switch ON. (PCM) and recheck.

Is it below 0.15 V?

3 4) Check IAT sensor referring to Poor IAT sensor coupler Faulty IAT sensor.
“IAT Sensor Inspection” in this connection.
section. If connections are OK,

Is check result as specified? intermittent trouble of faulty
ECM (PCM). Recheck,
referring to “Intermittent and
Poor Connection’ in
section 0A.

_ ee
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Fig. for STEP 1 Fig. for STEP 2

3 5
1 

3

2

4. IAT sensor coupler4. LAT sensor coupler 2 “ 2. Service wire
2. Engine ground 3. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.25 IAT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
VOLTAGE LOW)

2
1 a —C6 (81) bi : wr Ht

1. ECM (POM)
2, IAT sensor

B14 (825) puw

M/T Vehicle : ECM

os
TiCeEreeect CCC Cee

SAN EIEN
A/T Vehicle : (PCM) BI

7
Lf Sasa ptt ee # —— Li) il Pe pi
a il Ch L F if

WL SEAN MW

STEP ACTION YES NO
4 1) With ignition switch OFF, Go to Step 2. “Lb!” wire shorted to “BI/W”

disconnect IAT sensor coupler. wire or ground circuit.
2) With ignition switch ON, is voltage if wire is OK, substitute a

applied to “Lbl” wire terminal of IAT known-good ECM (PCM) and
sensor coupler 4 V or more? recheck.

2 1) Check IAT sensor referring to “IAT | Poor IAT sensor coupler Faulty IAT sensor.
Sensor Inspection" in this section. | connection.

Is check result as specified? If connection is OK,
intermittent trouble or fauity
ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section 0A.

Fig. for STEP 1

1. [AT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E1-53 to confirm that the trouble has been corrected.

er



6E1-44_ ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

CODE NO.24 VSS CIRCUIT (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH
FUEL IS KEPT CUT FOR LONGER THAN 5 SECONDS)

disconnect VSS coupler.
2) With ignition switch ON, check

voltage between "BI/B” wire
terminal and “B/Y” wire terminal of
VSS coupler.

Is voltage about 10 - 14 V?

3

2 4 1. Vehicle speed sensor

4, ECM (PCM)

Bye BUY

ct

C BUY C O10 (028)

BY i

M/T Vehicle : ECM

_ id

HEHE EEE EEE Ee
IZ Sli a0

A/T Vehicle : (PCM)

1 a tt Sear i —— ae ht
1 Lt 4 Zz [ - pf

tN NN ee ae
B25

STEP ACTION YES NO

1 Does speedometer indicate vehicle { Faulty “BI/Y” wire or poor Go to Step 2.
speed? *D10" (“D25") connection.

if wire and connection are
OK, intermittent trouble or
faulty ECM (PCM). Recheck
referring to “Intermittent and
Poor Connection” in section
OA.

2 1) With ignition switch OFF, Go to Step 3. “BI/B” or “B/Y” wire open or
short,
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instrument panel referring to
section 8C.

2) Turn ignition switch ON, check
voltage between “BI/Y” and “B/Y”
terminals of VSS coupler.

Is voltage about 4 ~ 5 V?

STEP ACTION YES NO
3 1) Under the same condition in Go to Step 4. Go to Step 5.

Step 2, check voitage between
“BI/Y’ and “B/Y” terminals of VSS
coupler.

Is voltage 4 V or more?

4 1) Remove VSS referring to Poor VSS connection or VSS | Malfunction of VSS drive
“Transfer” section. malfunction. or driven gear.

2) Check VSS drive and driven gears | If connection is OK,
for damage and excessive wear. | substitute a known-good

Is itin good condition? VSS and recheck.

5 1) Remove combination meter from | Speedometer malfunction. “BI/Y” wire open/short or faulty
ECM (PCM).
if wire and connection are OK,
substitute a known-good ECM
(PCM) and recheck.

Fig. for Step 2 Fig. for Step 4

4. VSS coupter
2, “BI/Y” terminal
3. “B/Y" terminal
4. “BI/B” terminal

,
ow

1. VSS
2. VSS driven gear
3. VSS drive gear



6E1-46 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

CODE NO.33 MAF (MASS AIR FLOW) (LARGE SIGNAL CURRENT FLOW, SIGNAL
SENSOR CIRCUIT VOLTAGE HIGH)

1. ECM (PCM)
1 2. ECM (PCM) coupler

3. MAF sensor

4 5. From main relay’y—— 2 B/B >
Bi (B10) O MEW

89 (BS) WS
(J

M/T Vehicle : ECM

at

FMI /E WEEE I
A/T Vehicle : (PCM)

8S B10
iy rs

rt ppt ao neal === Seer

ZZ NZ, 772

STEP ACTION YES NO
1 1) Remove ECM (PCM) cover. Go to Step 2. “¥/G” wire open, poor B9 (B5)

2) With ignition switch ON, check connection, “V/W” wire
voltage between “B1” (“B10”) shorted to power circuit or
terminal and “B9” (“B5”) terminal. faulty MAF sensor.

Is voltage 1.0 — 1.6 V? if wires are OK, substitute a
known-good MAF sensor and
recheck.

2 1) Start engine and check voltage Intermittent trouble or faulty | Substitute a known-good MAF
between “B1” (“B10”) terminal and | ECM (PCM). sensor and recheck.
“BQ” (“BS”) terminal. Recheck referring to

Does voltage rise within 5 V range “intermittent and Poor
when engine speed is increased? Connection” in section 0A.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.34 MAF(MASS AIR FLOW) (SMALL SIGNAL CURRENT FLOW, SIGNAL

MAF sensor coupler.
2) Remove ECM (PCM) cover.
3) With ignition switch ON, check

voltage between “B1” ("B10")
terminal and “BS” (“B5”) terminal of
ECM (PCM) coupler.

Is voltage 1.0 - 1.6 V?

If connection is OK,
intermittent trouble or faulty
ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section 0A.

SENSOR CIRCUIT VOLTAGE LOW)

5
1 1. ECM (PCM)

2. ECM (PCM) coupler

4 = 4. MAF sensor couplee:—— 2 a/R »~ 5. From main relay
B1 (B10) ie MAA

WIG
89 (88)

M/T Vehicle : ECM
81

A Gk S| nM
CECecrt CCCCCCECCCCCOCCeT rer

SMH AEM WM
AIT Vetiicle : (PCM) a6 B10

iN Z.

WA NI Wim

STEP ACTION YES NO

1 1) With ignition switch OFF, Go to Step 2. “BI/B” wire open or poor
disconnect MAF sensor coupler. connection.

2) With ignition switch ON, check
voltage between “BI/B” terminal of
MAF sensor coupler and ground.

Is voltage 10 - 14 V?

2 1) With ignition switch OFF, connect | Poor“Bi” (“B10°} connection. | “V/W” wire open/short, poor
MAF sensor coupler connec-
tion or faulty MAF sensor.
lf wire and connection are OK,
substitute a known-good MAF
sensor and recheck.

Fig. for STEP 1

2. Engine ground
14. MAF sensor coupler

NOTE:

corrected,

Upon completion of inspection and repair work,
perform DTC Confirmation Procedure, referring
to p.6E1-53 to confirm that the trouble has been



6E1-48 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

CODE NO.42 CMP SENSOR (CAMSHAFT (SENSOR SIGNAL NOT INPUTTED FOR
POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)

|
on

M/T Vehicle : ECM

PEtTTT mei aml
a DEEP De am

AMIE

A/T Vehicle : (PCM)

WI p22

jee
TLE

Wifi

SEL hy
p26

FOR Gi6 ENGINE

Gi6 ENGINE 3 4. Signal rotor on camshafti} 4 2. CMP sensor
2 BB 3. To main relay

| 4, ECM (PCM)
1

pone ¥ 1B] mein O11 (026)

C

v p22 (028)

STEP ACTION YES NO

Is engine cranked? Go to Step 2. Goto section 6G or 6G1.

Check CMP Sensor and connector for proper
installation. :
ls CMP sensor installed properly and connector
connected securely?

Go to Step 3. Correct.

Check Wire Harness and Connection.
1) Disconnect connector from CMP sensor.
2) Check for proper connection to CMP sensor at

each terminal.
3) If OK, turn ignition switch ON and check for

voltage between “BI/B” and “V” terminals
of sensor connector disconnected.

Is voltage 10 ~ 14 V?

Go to Step 4. “BL/B? or “V" wire open,
short or poor connection.

Check for voltage between “Y/BI" and “/”
terminals of sensor connector disconnected.

Is voltage 4 ~ 5 V?

Go to Step 5. “Y¥/BI wire open, short
or poor connection.
If wire and connection
are OK, substitute a
known-good ECM
(PCM) and recheck,
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STEP ACTION YES NO

Check CMP Sensor for Operation.
1) Remove CMP sensor from sensor case.
2) Remove metal particles on end face of

CMP sensor, if any.
3) Connect connecter to CMP sensor.

Disconnect connectors from ignition coil
assemblies and fuel injectors.

4) Turn ignition switch ON.
5) Check for voltage at terminal D11 (D26) of

connector connected to ECM (PCM) by
passing magnetic substance (iron) while
keeping approximately 1 mm (0.03 in.) gap
with respect to end face of CMP sensor.

Does voltage vary from low (0 ~ 1 V) to high
(4 —6 V) or from high to low?

Go to Step 6. Replace CMP sensor.

Check signal rotor for the following, using
mirror.

* Damage
® No foreign material attached

Is it in good condition?

Intermittent trouble or
faulty ECM (PCM).
Check for intermittent re-
ferring to “Intermittent and
Poor Connection” in
section 0A.

Clean rotor teeth or
replace camshaft.

Fig. for Step 3 Fig. for Step 5 Fig. for Step 6

“Bl/B"

"Tetoh aa Yi,
Laote “esCo > 4. OMP sensor if 7~ /if

1. CMP sensor coupler 2. Magnetic substance {iron}
+. Mirror
2. Signal rotor

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.



6E1-50 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

CODE NO.42 CMP SENSOR (CAMSHAFT (SENSOR SIGNAL NOT INPUTTED FOR
POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)
FOR J20 ENGINE

Is CMP sensor installed properly and connector
connected securely?

420 ENGINE 2 Sere,
3. To main relay
4. ECM (PCM)

B11 (B26)

D22 (028)

COCO ee Ce oooCeCe CECCEE OEE ETT ere

SAMI /Z YY YAMWIGEnQMW
A/T Vehicle : (PCM)

N77 Wir NM SSW

STEP ACTION YES NO
1 Is engine cranked? Go to Step 2. Goto section 6G or 6G1.
2 Check CMP Sensor and connector for proper Go to Step 3. Correct.

installation.

3 Check Wire Harness and Connection. Go to Step 4.
1) Disconnect connector from CMP sensor.
2) Check for proper connection to CMP sensor at

each terminal.
3) If OK, turn ignition switch ON and check for

voltage between “BI/B” and “V” terminals
of sensor connector disconnected.

Is voltage 10 ~ 14 V?

“BI/B” or “V” wire open,
short or poor connection.

4 Check for voltage between “Y/BP’ and “Vv” Go to Step 5.
terminals of sensor connector disconnected.
Is voltage 4 ~ 5 V?

“Y/BI" wire open, short
or poor connection.
Hf wire and connection
are OK, substitute a
known-good ECM
(PCM) and recheck.
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STEP ACTION YES NO

Check CMP Sensor for Operation.
1) Remove CMP sensor.
2) Connect connector to CMP sensor.

Disconnect connectors from ignition coil
assemblies and fuel injectors.

3) Turn ignition switch ON,
4) Check for voltage between D11 (D26)and

D22 (D28) of connector connected to
ECM (PCM) by rotating CMP sensor
coupling.

Does voltage vary from low (0 - 1 V) to high
(4-6 V) or from high to low?

Go to Step 6. Replace CMP sensor.

Check Signal Rotor.
1) Remove roter cover from CMP sensor.
2) Check signal rotor for the following.

Damage
@ No foreign material attached

Is it in good condition?

Intermittent trouble or Clean rotor teeth or
faulty ECM (PCM). replace CMP sensor.
Check for intermittent re-
ferring to “Intermittent and
Poor Connection” in
section OA.

Fig. for Step 2 Fig. for Step 5 Fig. for Step 6

1. CMP sensor coupter

1. CMP sensor
2. Coupling

1. CMP sensor
2. Rotor

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.



6E1-52 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

CODE NO.51 EGR VALVE (IF EQUIPPED) (STEPPER MOTOR OR ITS CIRCUIT OPEN OR
SHORT)

oO TOON Fas cao) 1. EGR valve
QO BuB 88 (84) 2, Main relay

7 1 _ tL B16 (@t5) 3. ECM (PCM)

e — rv ra Lg 08 (B16)
BI/B.

Lay Lgsw 7 (p18)
pve. Lg/Y D198 014)

ave

“| Ln Lg/R —h4 18 (013)

MIT Vehicle : BOM 88 be if

ECCEEEECECERE-EBEEH--BEEEEA-F}
aI, ST an eam N17 Zemn

O19 p18 Di4
AIT Vehicle : (PCM) BS be va D13

f ia bof
4 is He i BRerr i (SeeLt I | LU

WAI MHZ

STEP ACTION YES NO

1 EGR Valve Check Go to Step 2. EGR valve malfunction.
1) With ignition switch OFF, disconnect

connector from EGR vaive.
2) Check for proper connection to EGR

valve at each terminal.
3) If OK, check EGR valve for resistance

referring to “EGR Vaive Inspection” in
this section.

Is check result as specified?

2 Wire Harness Check Intermittent trouble or “BI/B”, “Lg”, “Lg/W"
1) Connect connector to EGR valve. faulty ECM (PCM). “Lg/¥" or “Lg/R” circuit
2) Remove ECM/PCM cover and disconnect| Recheck referring to open or shorted to

connector from ECM (PCM). “Intermittent and Poor ground,
3) Check for proper connection to ECM Connection’ in

(PCM) at system related terminals. section OA.
4) If OK, check for resistance between

following terminals of ECM (PCM)
connector disconnected.
D8 (D16) ~B8 (B4)—7~ 20-24 Qat
D7 (D15)~-B8(B4)—4 20°C, 68°F
D19 (D14) — B8 (B4)
D18 (D13) ~ B8 (B4) ~

D8 (D16) — ground ~7— Infinity (0)
D7 (015) ~ ground ~
D19 (D14) ~ ground |
D18 (D13) — ground —

Is check result as specified?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION PROCEDURE

WARNING:
@ When performing a road test, select a place where there is not traffic or possibility of a traffic accident

and be very careful during testing to avoid occurrence of an accident.
e Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Clear DTC stored in ECM memory referring to “DTC Clearance” in this section.
2) Perform DTC confirmation test under the following conditions.
3) Check DTC referring “DTC Check” in this section.

Test Condition for Code No.14, 15, 21, 22, 23, 25, 33, 34, 51
Turn ignition switch ON for 8 seconds or more.

Test Condition for Code No.42
Crank engine for 3 sec.

Driving Test Condition for Code No.24

(r/min) 1) Start engine and warm up engine to normal
4,000 operating temperature.

2) Increase engine speed to 4,000 r/min. in 3rd
gear in case of M/T model and in “2” range in
case of A/T model.

3) Release accelerator pedal and with engine
brake applied, keep vehicle coasting for 7 to
10 seconds till engine speed reaches 2,000 r/min.

4) Repeat above steps 2) and 3) 3 times or more.
5) Stop vehicle.
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Driving Test Condition for Code No.13

(km/h) 1) Start engine and warm up engine to normal
operating temperature.

2) increase vehicle speed to 50 to 55 mile/h
{80 — 90 km/h) in 5th gear of M/T or in 4th of
“D? range of A/T.

3) Keep driving at above vehicle speed for 30 to 40
seconds.

4) Release accelerator pedal and with engine brake
} applied, keep vehicle coasting for 15 to 20 seconds.

5) Repeat above steps 2) to 4) 3 times or more.
6) Stop vehicle.

80-90 F--—

Engi
ne 

spee
d

i
et

i
'

Dy
n 

m
e

 
n

e

2) 8)

NOTE:
If the above driving test can not be performed, check oxygen sensor for voltage referring to Step 1 of
Code No.13 Diag. Flow Tabie and confirm that heated oxygen sensor and its circuit (Closed Loop Sys-
tem) are in good condition.
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B-1 FUEL PUMP CIRCUIT CHECK

to p.6E1-99.
Is it in good condition?

connection, “W/G” wire open or
poor A13 (A23) connection.
If wire and connection are OK,
substitute a known-good
ECM (PCM) and recheck.

5 = 1. Main fuse box

Biw B15 (B20) 2. “IG? tuse
Pa 3. “FI fuse

4 s/f No a8 iH £5 (4) 3. el pure relay
1 Bw B16 (B15) 8. Fuel pump

a ® LIAL wet A13 (A23) 9. ECM (PEM)
BB PQ Om PB 2 (86) B/G

= 2 3 ? Ai4 (B17) B/Bi

x 8 2 A15 (826) }- B/BI

M/T Vehicle : ECM
AI3

EEC EDIRC EEE BAER
PMH A MS
AIT Vehicle : (PCM)

AQ3

rr} pI a. a oe oe Ce == ee ao

W/Z Wi/r NZ SZ

STEP ACTION YES NO

1 Is fuel pump heard to operate 3 Fuel pump and its circuit are in Go to Step 2.
seconds after ignition switch ON? good condition.

2 1) With ignition switch OFF, remove | Go to Step 3. “P/B” or “B” wire open,
fuel pump relay from relay box. poor fuel pump relay-to-

2) Using service wire, connect coupler connection or
two terminais of relay connector as fauity fuel pump.
shown in figure.

Is fuel pump heard to operate with
ignition switch ON?

3 1) Check fuel pump relay, referring Poor fuel pump relay-to-coupier Faulty fuel pump
relay.

Fig. for Step 2

Lett hand steering vehicle

1. Service wire

Right hand steering vehicle
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B-2 FUEL INJECTOR CIRCUIT CHECK

= 1. FI’ fuse
BIW B15 (820) mi 2. Main relay

. Fuel inj .LETH. Bi A3(A9) Fuel injector No2
BR} ao} ¢— 818 - 38 (24) 6. Fuel injector Not

J B16 (B15) 7. ECM (PCM)
— 3 P ted D2 (D2)

4 P/B+4-4 D1 {D1} A2 (B6) B/G

= 8 P/G 4—{ D13 (D9) A14. (B17) > B/BI

ZZ 6 P/BI4+-4 D12 (08) A168 (B26) 8/3)

M/T Vehicle : CM ee oe bt

/ _

EEREEEECTIECEE EEE EEE
MA AW Wid 5

AIT Vehicle : (PCM)

il oR
fi ‘ +

\\\0 1/1 Za MW NS Zana

INSPECTION

STEP ACTION YES NO

1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.
Using sound scope, check each injector for
operating sound at engine cranking.
Do all 4 injectors make operating sound?

2 Wire Harness Check Fuel injector circuit is “P”, “P/B”, “P/G” and
1) Remove ECM (PCM) cover and in good condition. “P/BI’ shorted each other.

disconnect connectors from ECM (PCM).
2) Check for resistance between following

terminals of ECM (PCM) connector
disconnected.
Di (D1)~B8 (B4) 13-16 Qat
D2 (D2) ~ BS (B4) 20°C, 68°F
Di2 (D8) ~ B8 (B4)
D13 (D9) — B8 (B4)

Is check result as specified?

3 Does none of 4 injectors make operating Go to Step 4. Check coupler connec-
sound at Step 1? tion and wire harness of

injector not making oper-
ating sound and injector
itself (Refer to “Fuel
Injector Inspection” in this
section).

4 Check power circuit of injectors for open and | Check all 4 injectors for Power circuit open or
short. resistance respectively. short.
Is it normal? Ifresistance is OK, substi-

tute a known-good ECM
(PCM) and recheck.
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B-3 FUEL PRESSURE CHECK

. Injector

. Delivery pipe

. Fuel pressure
regulator

. Fuel filter
. Fuel pumpO

L 
Om

(A): Gauge
(B): Hose
(C): Attachment

NOTE:
Before using following flow table, check to make sure that battery voltage is higher than 11 V. If battery
voltage is low, pressure becomes lower than specification even if fuel pump and line are in good condition.

STEP ACTION YES NO
1 1) Install fuel pressure gauge, referring Go to Step 2. Go to Step 5.

to p.6E1-82.
2) Operate fuel pump, referring to p.6E1-82.
Is fuel pressure then 250 — 300 kPa (2.5 — 3.0
kg/cm?, 35.6 — 42.7 psi)?

2 Is 180 kPa (1.8 kg/cm?, 25.6 psi} or higher Go to Step 3. Go to Step 4.
fuel pressure retained for 1 minute after
fuel pump is stopped at Step 1?

3 1) Start engine and warm it up to normal Normal fuel pressure. Clogged vacuum
operating temperature. passage for fuel

2) Keep it running at specified idle speed. pressure regulator or
Is fuel pressure then within 210 — 260 kPa faulty fuel pressure
(2.1 — 2.6 kg/cm?, 29.8 — 37.0 psi)? regulator.

4 ls there fuel leakage from fuel feed line Fuel leakage from Goto Step 10 on the next
hose, pipe or joint? hose, pipe or joint. page.

5 Was fuel pressure higher than spec. in Step 17 | Go to Step 6. Go to Step 7.
6 1) Disconnect fuel return hose from fuel pipe Restricted fue! return Faulty fuel pressure

and connect new hose to it. hose or pipe. regulator.
2) Put the other end of new return hose into

approved gasoline container.
3) Operate fuel pump.
Is specified fuel pressure obtained then?

7 Was no fuel pressure applied in Step 1? Go to Step 8 on the Go to Step 9 on the next
next page. page.

{Low pressure is
measured.)
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STEP ACTION YES NO

8 With fuel pump operated and fuel return | Fauity fuel pressure Shortage of fuel or fuel pump
hose blocked by pinching it, is fuel pres- | regulator. or its circuit defective (Refer
sure applied? : to Table B-1 “Fuel Pump

Circuit Inspection”).

9 1) Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted
2) With fuel return hose blocked by regulator. fuel feed hose or pipe, faulty

pinching it, check fuel pressure. fuel pump or fuel leakage
Is it 450 kPa (4.5 kg/em?, 64.0 psi) or from hose connection in fuel
more? tank.

10 1) Disconnect fuel return hose from fuel | Faulty fuel pressure Fuel leakage from injector,
pipe and connect new hose to it. regulator. faulty fuel pump (faulty check

2) Put the other end of new return hose
into approved gasoline container.

3) Check again if specified fue! pressure
is retained.

While doing so, does fuel come out return
hose?

valve in fuel pump) or fuel
leakage from fuel pressure
regulator diaphragm.
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B-4 IDLE AIR CONTROL SYSTEM CHECK

. Main relay1
4 5 2. Throttle body

ae - 3. Idle air contro! valveB/W B15 (B20) A17 (A29) Y o 4. ECM (PCM)
5. Monit teatte BI AS (A9) AiO (48) v—to 6. Sensedintormation

ao ave t Bg (B4) p—lo
B16 (B18) »

|. 2

eee, cor 6
BYB\ g A2 (86) |-+- B/G

is y ICL LOB F440} gia ain LL sven
= Le VIB] D3 (012)

a 44 AIS (826) bt B/ BIBSS i Sse rovet Dis (011) (
DP cae am VIY te] B14 (010) i

a

M/T Vehicle : ECM
D4 08

OCG nc waeCeerrrt EeEEE HEHE PEE
FS AMI/E Ait > i 7

BIs Did

A/T Vehicle : (PCM)
03

i
+rit Si bad. ppt = ano it =a RH

am | = t =

WAM, NZ Wa
Diz Dit Bio

STEP ACTION YES NO

1 Check engine idle speed referring to “Idie | Go to Step 2. Go to Step 3.
Speed Inspection” in this section.
|s idle speed within specification?

2 Is engine idle speed kept at specified speed | System is in good condition. | Go to Step 3.
even when electric load(s) (wiper, heater,
lights) is applied and/or power steering
wheel is turned to right or left as far as it
stops?
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STEP ACTION YES NO

3 Check IAC vaive referring to “IAC Valve In- | Check for following: {AC valve malfunction,
spection” in this section. — Vacuum leaks “BI/B”, “Lg/B”, “V/B’,
Is check result as specified? — Air inhaling “Gr/BI’ or “V/Y” wire

—EVAP canister purge open or short or poor
control system coupler connection.

~ Accessory engine load lf all above are OK,
~ Stuck of PCV valve substitute a known-
~ Clog of idle air passage good ECM (PCM)
~ MAF sensor and recheck,
~ TP sensor
~ ECT sensor
~ EGR vaive malfunction

if equipped (leakage from
valve seat)

~ A/C signal (p.6E1-62)
~ Transmission range switch

signal (A/T. p.6E1-70)
~ ABS signal circuit

if equipped (p. 6E1-66 or
6E1-69)

Se
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B-5 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

connection
®@ Poor B20 (D17) terminal

connection.
If wire and connection are OK,
substitute a known-good
ECM (PCM) and recheck.

co 2 .
Bw ais(e20) kas 2 BGM (Pew)
BYB t BS (B4) 5. EVAP canister purge valve

B16 (B15) 6. EVAP canister
7. Tank pressure control valve

BuUB B/G 8. Fuel tank
A2 (BE)

B/BIY/8 peony *
UW Ais (826) 4-8/8!

MIT Vehicle : ECM Deo
i

EEE EEE EEE HEF
FAN /Z RW

A/T Vehicle : (PCM)

DI?
i

W/L NZ SH

STEP ACTION YES NO

1 1) Check EVAP canister purge system | EVAP canister purge systemis in | Go to Step 2.
for operation, referring to good condition.
p.6E1-102. Check EVAP canister, tank

Is it in good condition? pressure control valve and fuel
filler cap.

2 1) Check vacuum passage, hoses and | @“Y/B” wire open Vacuum passage
EVAP canister purge solenoid @ “Y/B” wire shorted to ground clogged
valve, referring to p.6E1-102. @ Poor EVAP canister purge ® Vacuum leakage

Are they in good condition? solenoid valve coupler @ Faulty EVAP canister
purge solenoid valve
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B-6 EGR SYSTEM CHECK (IF EQUIPPED)

41. Main relay
2. ECM(PCM)

B/W B15 (820) t eGR
rare Bi A3{A0) nk é Oates

QO BYB 88 (84)
1 L B16 (818)

— Bye

ig Ds (016) AD eat] BIG

Lgiw 4-1 07 (015)
A14 (B17) Biot

pom LgiY Pp] DI9{D14)

Lg/R | pis (aia, 415 (B26) (7) B18)

M/T Vehicle : ECM DB 97

Trftto =aanand Sonnes SERULAEEEee
COO CCE EI PE eeree 7 AS

AST Vehicle : (PCM) Dis Dis
iY

i+ ai Sap = =—==anee eS ae

S\N, SIZ WW
Di DIS

STEP ACTION YES NO
1 4) Check DTC referring to “DTC Check” | Go to applicable DTC Diag. Go to Step 2.

in this section. Flow Table.
ls there any malfunction DTC?

2 1) Check EGR system referring to
“EGR System Inspection” in this
section.

ls check result as specified?

EGR system is in good
condition.

Ciogged EGR pipe, stuck
or faulty EGR valve.
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TABLE B-7 A/C SIGNAL CIRCUITS CHECK (IF EQUIPPED)

4

. A/C amplifier

ignition switch ON.
A/C switch and/or heater
blower switch OFF
(A/C is not operating):
Both A/C switch and heater
blower switch ON:

Are check result as specified?

1) Check voltage at terminal A22 (A17) with

10-14V

0-1.5V

3— y Sensed information
3. ECM (PCM)

Le mo 4. TP sensor signal

eriw A265 (A8) 8. OMP sencor salToe <— 5
YiB A22(A17)

7 “| Kore B

MIT Vehicle : BOM

CCC or aa cer
PLCGET eet ae CeeN77 =A ee |

A2S Aa2

AIT Vehicle : (PCM)

AB
AN _
H ea ae Be Se He RC Saas

SA 1/// IZ NZ Wi

STEP ACTION YES NO
1 Check A/C Signal Circuit. Go to Step 2. “¥/B” circuit open or

short, Evaporative
temperature is below
1°C (34°F) or faulty
A/C system.

2 Check A/C Cut Signal Circuit.

While engine running and
A/G switch and/or heater
blower switch OFF
(A/C is not operating):
While engine running at
idle speed and both A/C
switch and heater blower

Are check result as specified?

1) Check voltage at terminal A25 (A8).

O~1.5V

switch ON (A/C is operating): 10-14 V

A/C control signal
circuits are in good
condition.

“Gr/W’" circuit open or
short, Poor performance
of ECT sensor, TP
sensor, Engine start
signal inputted or A/C
amplifier malfunction.
lf none of the above
exists, substitute a
known-good ECM (PCM)
and recheck.
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TABLE B-8 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM CHECK
(IF EQUIPPED)

8
4 1. Main fuse box

BIw B15 (B20) oy 9 2. SHTR’ ftB20) 3. AIC fuse
B AS {Ad} 4. A/G condenser fan motor relay

5. A/C condenser fan motor
Bue t Bs (B4) 6. Ignition switch

616 (815) 7. Main relay
8. ECM (PCM)

POPPIN ava -a- Y/BI-L A26 (A422) 9, Sensed information

al nue A2 (B6) BIG
4 3 A14 (B17) + Bar

aa A15 (B26) B/BE

M/T Vehicle : ECM

ASS a a ee
CELE Trt MERE S BEER Pitter

as SW Ml WH

AIT Vehicle : (PCM)

S77 \\) Zeman a Wi
A22

WARNING:
Keep hands, tools, and clothing away from A/C condenser 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 re-
sponse to the ECT sensor with the ignition switch in the “ON” position.

A/C condenser fan should be operated
under following condition A or B only.
A: When engine is running and A/C

is operating.
B: When engine coolant temp. is 118°C,

235°F or more with ignition switch ON.

Is check result as specified?

condition.

STEP ACTION YES NO
1 1) Check DTC referring to “DTC Check” Go to applicable Go to Step 2.

in this section. DTC Diag. Flow Table.
ls there any malfunction DTC?

2 1) Check A/C condenser fan for operation. | This system is in good Go to Step 3.
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STEP ACTION YES NO
3 1) Remove ECM (PCM) cover.

2) Check voltage between A26 (A22)
terminal of ECM (PCM) connected
coupler and ground.
Other than conditions
A and B in Step 2:
Under condition A or
Bin Step 2:

Is check result as specified?

10-14V

O-1V

Fuse blown, “R” or “R/BI"
circuit open, malfunction
of condenser fan motor
or relay.

“Y/G? circuit open,
“BI/R” or “Y/BI” circuit
open or short, or relay
malfunction.
lf above are OK, substitute
a known-good ECM (PCM)
and recheck.
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INSPECTION OF PCM (ECM) ANDITS CIRCUITS
PCM (ECM) and its circuits can be checked at PCM (ECM) wiring
couplers by measuring voltage and resistance.

CAUTION:
PCM/ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to PCM (ECM) with
couplers disconnected from it.

Voltage Check
1) Remove PCM (ECM) cover from bracket referring to PCM

(ECM) REMOVAL.
2) Check voltage at each terminal of couplers connected.

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

M/T Vehicle

oy] ej pz} 0
w {020 081 08 f07 1 D6 | D5 | bs {05

i
ATSIAIZIATITA rol aa [as [a7 | ag | as | as [As (1 * {foal ar {a6 [as] ea [as |e2 | ar] [ce] cs] ce] esta cr
JAG /A25 JA24 1a29 [ane ADI TAZOLAISTALQTAI? LAB JARS [ATS rd aisjar jor 812/841 [Bie aS | [o1z}crt [C19] Co | ce 167 | P22 Darlozojors}orelor

SY) | {= | /--EOMIFON\N( N
“avons _ ore

a)
a [ar 88488 caer ej ovAG] 45] Proponent Tae FAS Poe) az Lat BA] Popo?) 83]82| 85 | [or cafes |ce] Pom bee fee or] oe ef os[oe] Jota] Tos
A23)A22| 42 ctaza|avalaratArz|ave]arsiaralAtapatctAtiiasgia sislerdon 89 | 60] a7] | Glovelossporetcr rakcraioigas fora © |°"| bed: sHovelorsto abovaio1 Difo voy 224% |-1
435 aod [aao]ase| aai[aaol 9< fava} aaa] zr azal SC 1az5| A ¥ cor] Sh bod 6} fozetoey

1. PCM (ECM)
2, PCM (ECM) connector

(Viewed from harness side)
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M/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

Al Power source for back up 10-14V Ignition switch ON and OFF

A2 Ground —_—

. _ ignition switch ON or for 4 sec. after ignitionA3 Main relay 0-2V switch OFF

A4 _ =_—_
AS CO adjusting resistor (if equipped) —_— —

AG/A7 ec
Ag Data link connector 4~8V ignition switch ON

AQ — —

Aid Duty output terminal o-1V Ignition switch ON
All Tachometer O-1V Ignition switch ON, engine stops
At2 Malfunction indicator tamp 0-2.5V Ignition switch ON and engine stops

(‘CHECK ENGINE” lamp) 10-14V Engine running

0-25V For 3 sec. after ignition switch ON or while
A13 Fuel pump rala ” engine running

tePump relay After 3 sec. from ignition switch ON with10-14V .
engine stopped

A14/A15 | Ground —_ —

CO adjusting resistor (-}
A16 ‘ : — —. {if equipped)

AI7 Diag. switch terminal 10-14V Ignition switch ON
A18 Test switch terminal 10-14V Ignition switch ON

Aig ABS control module {if equipped} 10-14V Ignition switch ON

o-1V Rear defogger switch and lighting switch OFFRear defogger switch (if equipped) — = 29g gang
420 | and lighting switch 10-14V ignition switch ON

Rear defogger switch or lighting switch ON

10-14V Igniti itch ON, heater blower switch OFFA21 Heater blower switch ge a “ ee ~ <
o-1V Ignition switch ON, heater blower switch ON

Ignition switch ON, A/C switch or heater blower
10-14V switch OFF

A22 A/C signal (if equipped) — , :
o-1v ignition switch ON, A/C switch ON and heater

blower switch ON
A23/A24 — — —_—_.

. . . 0-15V A/C Is not operating
A25 A/C cut signal (if equipped)gnal (if equipped) 10~14V A/C is operating
Ape A/G condenser fan motor 10-14V Ignition switch ON.

relay (if equipped) Engine coolant temp.: less than 113°C, 235°F

10-1.6V igniti itch ON and engine stopsBi Mass air flow sensor oe = switch ~ ~ g B
17-2.0V With engine running at idle speed

0.5—1.2V Igniti itch ON. Throttle valve at idle positionB2 Throttle position sensor g : al Swite o a a
3.4-4.7V ignition switch ON. Throttle valve at full open position

Defects between . . : . .BS Heated oxygen sensor over and under While engine running at 2,000 r/min. for 1 min,
(if equipped)

045 V
or longer after warmed up
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M/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
. ignition switch ON, Engine coolant temp.

B4 Engine coolant temp. sensor 0.5-0.9V 80°C, 176°F

BS Power source for TP sensor 4.76 -5.26V ignition switch ON

BG Power source for CO adjusting 4,75-5,.25V Ignition switch ON
resistor (if equipped)

B7 ae en
BS Power source 10—14V ignition switch ON
Bo Ground for MAF sensor _ te

Ground for HO2S shield wire
Bio " . _ ~~

{if equipped)

B11 Ground for TP sensor — —_—

B12 Ground for HO2S (if equipped) ~~ cama
B13 Ground for ECT sensor ~~ a
B14 Ground for [AT sensor ~~ ~
Bis ignition switch 10-14V Ignition switch ON

B16 Power source 10-14V Ignition switch ON

C1-CS —

C6 intake air temp. sensor 2.2-3.0V Ignition switch ON, Sensor ambient temp. 20°C, 68°F
C7/C8 — —

P teri 10-14V ignition switch ON
cg switch Steering pressure o-1V With engine running at idle speed, turning

steering wheel to the right or left as far as it stops

cto Engine start signal 6-14V While engine cranking
ngine star signa OV Other than above

cH Ground for ignition timing adjusting
resistor (-) (G16 engine only)

C12 Ignition timing adjusting resistor
(G16 engine only)

D1 Fuel injector No.2 40-14¥ lori ftch ON
- n switeD2 | Fuel injector No.1 nition Swi

D3 IAC valve (stepper motor coil 2) —

D4 IAG valve (stepper motor coil 1) —
Ignition coil assembly for No.2 and
No.3 spark plugs (G16 engine) _

Ds Ignition coil assembly for No.2 o-1V
{420 engine) ignition ewiteh ONin swiIgnition coil assembly for No.1 and 9

De No.4 spark plugs (G16 engine} on1V
Ignition coil assembly for No.1
(J20 engine)

D7 EGR valve (stepper motor coil 2, 40-14V
if equipped) oe .

~ Ignition switch ON
D EGR valve (stepper motor coil 1,

8 . . o-1V
if equipped}

be Heater of HO28 (if equipped 10-14V Ignition switch ON
eater ot {if equipped) Q-2V At specified idle speed after engine warmed up
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M/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

. Deflects between Ignition switch ON, rear right tire turned slowly

D190 Vehicle speed sensor 0-1 Vand over4V | with rear left tire locked
Dit Camshaft position sensor (+) Deflects between Ignition switch ON, crankshaft turned slowly

0-1 Vand46V

D12 Fuel injector No.4
Dig Fuel injector No.3 10-14 V Ignition switch ON

D14 IAG valve (stepper motor coil 4) —

D1S |AC valve (stepper motor coil 3) — ~~
pie Ignition coil assembly for No, 4

(J20 engine only) 7 ,
om ~ O-1V Ignition switch OND17 Ignition coil assembly for No. 3

(J20 engine only)

p18 fea motor coll 4, On1V

~ Ignition switch OND19 EGR valve (stepper motor coil 3, 10-14
if equipped)

D20 EVAP canister purge valve 10-14V Ignition switch ON

D21 — —

D22 Camshaft position sensor (-) — —

A/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

Al is vitor {if eauipoed) adjusting 4.75 -5.25V Ignition switch ON
A2 Power source for back up 10-14V Ignition switch ON and OFF

A3/A4 — —-

AS Duty output terminal o-1V Ignition switch ON

AG Tachometer o-1V Ignition switch ON, engine stops
AT Malfunction indicator lamp 0-25V Ignition switch ON, engine stops

("CHECK ENGINE” lamp) 10-14V Engine running

A8 A/G cut signal (if equipped) O-48V AIC’ not operating
10-14V A/G is operating

10-14V Ignition switch OFF

Ag Main relay 0~2V Ignition switch ON or for 4 seconds after
ignition switch OFF,

A10 CO adjusting resistor (if equipped) —_— me
Alt — —_
A1l2 Data link connector 4-5V Ignition switch ON

At8 —_— —_
Ai4 Test switch terminal 10~14V Ignition switch ON
AMS Rear defogger switch 0-1.5V Rear defogger switch OFF

(if equipped) 10-14V ignition switch ON, rear defogger switch ON
Ate Heater blower switch 10-14V Ignition switch ON, heater blower switch OFF

0-1.5V ignition switch ON, heater blower switch ON

40-14V Ignition switch ON, A/C switch or heater

A17 A/C signal {if equipped) blower switch OFF =
o-iv ignition switch ON, A/C switch ON and heater

blower switch ON
A18/A19
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A/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
For 4 sec. after ignition switch ON or overdrive cut

o-1V

A20 “O/D OFF” | switch ON
amp After 4 sec. from ignition switch ON and overdrive cut

10-14V ,
switch OFF

O-1V Ignition switch ON, P/N change switch: POWER
mode

A2i “POWER” lam ~e Ignition switch ON, P/N change switch: NORMAL
10~14V

mode

Age A/C condenser fan motor relay 10-14V ignition switch ON,
(if equipped) Engine coolant temp.: less than 113°C, 235°F

0-28V For 3 sec. after ignition switch ON or while engine run-
. ning

2: Fuel pump relAas Pump relay After 3 sec. from ignition switch ON with engine
10~14V stopped

CO adjusting resistor (~)
Aea {if equipped)

A25-A28 — —-

A29 Diag. switch terminal 10-14V ignition switch ON
} A30 ABS control module (if equipped) 10-14V Ignition switch ON

Ignition switch ON, P/N change switch: POWER
o-iV mode

A81 P 7N I ch itchower/Normal change swite Ignition switch ON, P/N change switch: NORMAL
10-14V

mode

a . o-1V Ignition switch ON, lighting switch OFF
A32 Lighting switch Te , ree ‘

10-14V Ignition switch ON, lighting switch ON

A338 Overdri t switch 70-14V ignition switch ON, overdrive cut switch OFF
verdrive cl clWve Cut Sw! 0O-1V Ignition switch ON, overdrive cut switch ON

o-1v Brake pedal released (switch OFF),

A384 Stop lamp switch ignition switch ON
10-14V Brake pedal depressed (switch ON), Ignition switch ON

A35 — —.

. ignition switch ON, Sensor ambient temp.:
Bi Intake air temp. sensor 22-3.0V 20°C, 68°F

. Ignition switch ON, Engine coolant temp.:
B2 Engine coolant temp. sensor 05-0.8V 80°C, 176°F

Bs Ignition timing adjusting resistor
(G16 engine only)

B4 Power source 10-14V ignition switch ON
BS Ground for MAF sensor _ ee

66 Ground ~~ —
10-14V ignition switch ON

B7 Power steering pressure switch o-1V With engine running at idle speed, turning
steering wheel to the right or left as far as it stops

Bs — —~—

B9 Throttl +i 05-12V Ignition switch ON, Throttle valve at idle position
rottle position sensor 34-47V ignition switch ON, Throttle valve at full open position

. 1.0-1.6V Ignition switch ON and engine stops
B10 Mass air flow sensor 7 ‘i - -

17-2.0V With engine running at idle speed

Bit Heated oxygen sensor Deflects between While engine running at 2,000 r/min.
(if equipped) over and under 0.45V|_ for 1 min. or longer after warmed up

ar
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A/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
B12 Ground for HO2S (if equipped) —
Bi3 Power source for TP sensor 4,76 -5.25V Ignition switch ON
B14 —_ —_—
B15 Power source 10-14V Ignition switch ON
B16 —_— —_— —
Bi7 Ground — _—

. . 6~14V While engine crankingB18 Engine start signal Oni Other than above

B19 —_ ~~ ~~
B20 Ignition switch 10-14V Ignition switch ON
B21 Ground for TP sensor ~~ ~~
Boe Ground for ignition timing adjusting __ ee

resistor (G16 engine only)

B23 Ground for ECT sensor me aaa
B24 Ground for HO2S (it equipped) — —_
B25 Ground for IAT sensor —_— —
B26 Ground — —

Cl Shift solenoid B O-1V Ignition switch ON
C2 Shift solenoid A 10-14V Ignition switch ON

C3 ~ C7 — —-
c8 TCC solenoid O-1V Ignition switch ON
ce — —-

C10 A/T input speed sensor (-) About 2.5 V Ignition switch ON
Crt A/T input speed sensor (+) About 2.5 V Ignition switch ON

C12 ~ _ __ _
C14

10-14V ignition switch ON, selector lever: “D” range
C1 Transmission range switch “D” 0-1¥ Ignition switch ON, selector lever: Other than “D”

range

10-14V ignition switch ON, selector lever: “N” range
C16 Transmission range switch “N” O-1V Ignition switch ON, selector fever: Other than “N”

tange

10-14V ignition switch ON, selector lever: “R” range
C17 Transmission range switch “R" o-1V ignition switch ON, selector lever: Other than “R”

range

10-14V Ignition switch ON, selector lever: “P” range
C18 Transmission range switch “P” ontV Ignition switch ON, selector lever: Other than “P”

range

C19 — —
C20 Shield wire ground for A/T __ ee

output speed sensor

C21 Shield wire ground for A/T __ ene
input speed sensor
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A/T VEHICLE

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
C22 A/T output speed sensor {-} About 2.5 V ignition switch ON

C23 A/T output speed sensor (+} About 2.5 V ignition switch ON

C24/C25 —

26 AWD Io itch o-1V ignition switch ON, Transfer lever: 4WD low range
w swite

10-14V ignition switch ON, Transfer lever: 4H or 2H range

— 10~14V Ignition switch ON, selector lever: “L.” range
C27 Transmission range switch “1.” - ~

O-1V ignition switch ON, selector lever: Other than “L.” range

a ; 10-14V ignition switch ON, selector lever: “2” range
C28 Transmission range switch “2” “

0-1V Ignition switch ON, selector lever: Other than “2” range

D1 Fuel injector No.2 7 ;
be Fuel injactor Nod 10-14V ignition switch ON

D3 \AC valve (stepper motor coif 1) see mn

10~14V ignition switch OND4 Heater of HO2S (if equipped) g
o-2V At specified idle speed after engine warmed up

D5 ~ D7 —_—

D8 Fuel injector No.4 ae ;

Dg Fuel injector No.3 0-44 Ignition switch ON
Di0 IAC valve (stepper motor coil 4) —_

O11 {AC valve (stepper motor coil 3) — —

D12 IAC valve (stepper motor coil 2} —

EGR valve (stepper motor ceil 4,
bis if equipped) O-1¥
p14 EGR valve (stepper motor coil 3, 10-14V

if equipped) leniti itch ON
tion Swilc!DIS EGR valve (stepper motor coil 2, 40-44V game "

if equipped)

EGR valve (stepper motor coll 1,
Di6 if equipped) O-1¥
D17 EVAP canister purge vaive 10-14V ignition switch ON

Di8 ~ — —-.
D20

Det (gnition coil assembly for No.4

(120 engine only) 0-1V Ignition switch ON~ nition swip22 Ignition coil assembly for No.3 $
(J20 engine onty)

Ignition coil assembly for No.2
and No.3 spark plugs (G16 engine) .

bas Ignition coil assembly for No.2 9-4¥
(20 engine) ignition switch ONIgnition coil assembly for No.4 i
and No.4 spark plugs (G16 engine} _

ba4 tgnition coil assembly for No.1 9-4
(J20 engine)

pes Vehict J Deflects between ignition switch ON, Rear right tire
cle speed sensor 0~ 1 Vand over 4 V | turned slowly with rear left tire locked

D26 Camshaft position sensor (+) oa ey Ignition switch ON, crankshaft tuned slowly
B27 —_— —
D238 Camshaft position sensor (-) — —_—
D29 Ground for DLC — ——

B30 — ___

renal anand ST SSS rrr!
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Resistance Check
1) Disconnect couplers from ECM/PCM with ignition switch OFF.

CAUTION:
Never touch terminals of ECM/PCM itself or connect
voltmeter or ohmmeter.

2) Check resistance between each pair of terminals of ciscon-
nected couplers as listed in following table.

CAUTION:
Be sure to connect ohmmeter probe from wire harness
side of coupler.

@ Be sure to turn OFF ignition switch for this check.
¢ Resistance in table represents that when parts temper-

ature is 20°C (68°F).

1. ECM/PCM coupler disconnected
2. Ohmmeter

M/T VEHICLE

TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
A3-A1 Main relay 7O-—1102 —

A13 - Bi5 Fuel pump relay 70-1102 _

. . Battery disconnected andA26 ~ B15 A/C fan motor relay (if equipped) 75-1102 ignition switch ON

Di ~B8 Fuel injector No.2 139-160

D2 - B8& Fuel injector No.1 ~
D3 - B8 IAC valve (stepper motor coil 2) 38 430

D4 - B8 IAC valve (stepper motor coil 1) ~
_ EGR valve (stepper motor coil 2,

D7 —B8 if equipped)
20-2492 —

EGR valve (stepper moter coil 1,
D8 — B8 .

if equipped)

Dg ~ Bis Heater of HO2S (if equipped) W7-1430 —_—
D12~B8 Fuel injector No.4 13-160

Di3~B8 Fuel injector No.3 ~
014 —B8 IAC valve (stepper motor coil 4) 36-49.0
D185 ~B8 (AC valve (stepper motor coil 3) ~
D1i8~ Be EGR valve (stepper motor coil 4,

if equipped)
" 20~ 242 —EGR valve (stepper motor coil 3,D19 ~ B8 , .

if equipped)

D20 ~ B8 EVAP canister purge vaive 28 ~ 35 Q

A2 ~ Body ground | Ground Continuity
A14- Body ground | Ground Continuity

A15 ~ Body ground | Ground Continuity
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A/T VEHICLE

TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
AG—A2 Main relay 70-1100 —

A22 - B20 A/C fan motor relay (if equipped) 78-1100 wonton disconneee and
A23 - B20 Fuel pump relay 70-1102 —_—

B6 - Body ground | Ground Continuity —_—
B17 ~ Body ground | Ground Continuity —
B26 - Body ground | Ground Continuity —_—
C1 - Body ground | Shift solenoid B

C2- Body ground | Shift solenoid A W-18Q —

C8 ~ Body ground | TCC solenoid

Di ~ B4 Fuel injector No.2 18-162 __

02 ~—B4 Fuel injector No.1

D3 ~ B4 \AC vaive (stepper motor coil 1) 35 ~ 43. Q comma’

D4 ~ B20 Heater of HOZS {if equipped) 11.7- 14.32 ~~

De - B4 Fuel injector No.4

D9 ~ B4 Fuel injector No.3 18-169 ~~
D1i0- B4 IAC valve (stepper motor coil 4)

D11 - B4 {AC valve (stepper motor coil 3) 35-43 Q _

D12 - B4 IAC valve (stepper motor coil 2)

D13-B4 Fequmey ee motor coil 4,

D14—B4 equipped yetepper motor coil 3,

7 - 20-249 —
D15—B4 EGR valve {stepper motor coll 2,

if equipped}

D1i6—B4 equipped Stepper motor coil 1,

Di7 -B4 EVAP canister purge valve 28-352 —
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ON-VEHICLE SERVICE

G16 ENGINE

J20 ENGINE

a Cy

cs

. Brake booster hose

. Engine ground
Vacuum hose for fuel pressure regulaior

. AIT throttle cable (A/T)

. Throttle cable
» PCY hosePapw

ns

w
y

QO
N

- Brake booster hose
. Vacuum hose for fuel

pressure regulator
. PCV valve
. Engine coolant hose
. EVAP canister purge valve
. EVAP canister
. Tank pressure control valve
. Fuel feed and return hoses

pe
a

BNMOA
ERA

. Breather hose

. Fuel pressure regulator

. EVAP canister
0.
WwW
42.

Tank pressure control valve
Fuel return hose
Fuel feed hose
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1. Accelerator cable
2. Adjusting nut
3. Lock nut

1. Lever stopper
2. Throtiie lever

1. AT throttle cable
2. Adjusting nut
3. Lock nut

GENERAL
When hoses are disconnected and system components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer to figure on previous
page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT
1) With throttle valve closed, check accelerator pedal play which

should be within following specification.

Pedal play “a”: 2~7 mm (0.08 — 0.27 in.)

If measured value is out of specification, adjustit to specification
with cable adjusting nut.

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Clearance “b” : 0.5 — 2.0 mm (0.02 — 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt.

A/T THROTTLE CABLE ADJUSTMENT (4 A/T)
1) Make sure that accelerator cable is adjusted as specified.
2) Check clearance “c”. If itis out of specification, adjust it by turn-

ing cable adjusting nut.

Clearance “c”: 0.8 — 1.5 mm (0.03 — 0.06 in.)

3) Tighten lock nut securely.
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IDLE SPEED INSPECTION
Before idle speed check, make sure of the following.
Lead wires and hoses of engine/emission control systems are

connected securely.

* Accelerator cable has some play, that is, it is riot tight.
@ Valve lash is checked and adjusted according to maintenance

schedule.
@ Ignition timing is within specification.
@ All accessories (wipers, heater, lights, A/C, etc.) are out of ser-

vice.

® Air cleaner has been properly installed and is in good condition.
*# ECM (PCM) does not detect any malfunction DTC.
After above items are ail confirmed, check idle speed and IAC duty
as follows.

NOTE:
Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T vehicle),
and set parking brake and block drive wheels.

[Using SUZUKI scan tool, Tech 1]
1) Connect SUZUKI scan tool to DLC with ignition switch OFF.

Special Tool
(A): SUZUKI scan tool, Tech 1
(B): Mass storage cartridge
(C): 16/12 pin adapter

2) Warm up engine to normal operating temperature.

3) Check idle speed by using SUZUKI scan tool.

AIC OFF AIC ON
850 + 50 r/min.

— 

. for G16

Engine idle speed 750250 r/min. | gon 4.50 r/min.
for J20

If idle speed is out of specifications, check idle air control system
referring to “Diagnostic Flow Table B-4 IDLE AIR CONTROL
SYSTEM CHECk’ in this section.

4) Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idle air control system.
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[Not using SUZUKI scan tool]
4) Warm up engine to normal operating temperature.
2) Stop engine.
8) Set tachometer.
4) Start engine and warm it up completely.
5) Check idle speed. Ifidle speed is out of specifications, check idle

air control system referring to “Diagnostic Flow Table B-4 IDLE
AIR CONTROL SYSTEM CHECK’ in this section.

AIC OFF AIG ON

ani f 850 + 60 r/min. for G16
Engine idle speed 750 £60 r/min. 200 + 50 r/min, for J20

6) Check that specified engine idie speed is obtained with A/G ON
it vehicle is equipped with A/C.
If not, check A/C ON signai circuit and idle air control system.
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1. CO adjusting resistor knob

IDLE MIXTURE INSPECTION/ADJUSTMENT
(VEHICLE WITHOUT HEATED OXYGEN SENSOR)
All vehicles not equipped with heated oxygen sensor are shipped
with their CO% factory adjusted as follows.

i Engine idle mixture (CO%) | 0.8 - 1.3 % at specified idle speed |

idle mixture adjustment should never be changed from the original
factory setting. However, if during diagnosis, the check indicates
idle mixture to be the cause of a driver performance complaint or
emission failure, the idle mixture can be adjusted using the follow-
ing procedures.

NOTE:
For this inspection and adjustment, exhaust gas tester (CO
meter) and engine tachometer are necessary.

1) Check idle speed according to “idle Speed Inspection” section.
2) Using exhaust gas tester, check that idle mixture CO% is within

above specification. If itis out of specification, adjust it to specifi-
cation by turning resistor knob.

3) Ifidie mixture has been adjusted, confirm that idle speed is with-
in specification.
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AIR INTAKE SYSTEM
THROTTLE BODY

. Cable bracket
. Throttle body

TP sensor
. Idle air control valve

O-ringQo
s

mii
os

ns Cn
A

On-Vehicle Inspection
@ Check that throttle valve lever moves smoothly.

Removal
1) Disconnect negative cable at battery.
2) Drain cooling system.
3) Disconnect accelerator cable and/or A/T throttle cable from

throttle body.
4) Remove air cleaner outlet hose.

5) Disconnect electric coupler from TP sensor and IAC valve.
6) Disconnect coolant hoses from throttle body.
7) Remove throttle body from intake manifold.
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1. Bypass air passage

Cleaning
1) Remove IAC vaive from throttle body.
2) Clean throttle body bore and bypass air passages by blowing

compressed air.

CAUTION:
@ Do not blow compressed air through bypass air pas-

sage with IAC valve installed to throttle body. This will
cause IAC valve to malfunction.

® TP sensor, idle air control valve or other components
containing rubber must not be places in a solvent or
cleaner bath.
A chemical reaction will cause these parts to swell,
harden or get distorted.

Installation
1) Clean mating surfaces and install throttle body gasket to intake

. manifold.

Use new gasket.

2) Install throttle body to intake manifold and tighten bolts and nuts
to specified torque.

3} Connect coolant hoses to throttle body.
4) Connect couplers to TP sensor and !AC valve securely.
5) Install air cleaner outlet hose.

6) Connect accelerator cable and A/T throttle cable, and adjust
each cable play to specification.

7) Refill cooling system.
8) Connect negative cable at battery.
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4. Plunger

IDLE AIR CONTROL VALVE (IAC VALVE)
Inspection
1) Disconnect connector from IAC valve.
2) Check each coil of IAC valve for resistance.

Terminals Resistance

Between “1” and “2”
“ge and“

“4? and “5” 35 - 43.2
“e" and S"

If resistances Is out of specification, replace.

3) Remove air cleaner outlet hose and remove IAC valve from
throttle body.

4) Connect connector to IAC valve.
5) Check that plunger of IAC valve moves once and then stops as

soon as ignition switch is turned OFF after cranking engine for
2 sec.

NOTE:
This check should be performed by two people, one person
operates ignition switch while the other checks plunger op-
eration.

If plunger of IAC valve does not operate at all, check wire har-
nesses for open and short. if wire harnesses are in good condi-
tion, replace [AC valve and recheck.

Removal
1) Disconnect negative cable from battery.
2) Disconnect connector from IAC valve.
3) Remove IAC valve from throttle body.

Installation
1) Install new O-ring to throttle body.
2) Install IAC valve to throttle body.

Tighten IAC valve screws to specified torque.

Tightening Torque
(a): 3.5 N-m (0.35 kg-m, 2.5 Ib-ft)

3) Connect IAC valve connector securely.
4) Connect negative cable to battery.
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FUEL DELIVERY SYSTEM
FUEL PRESSURE INSPECTION
1) Relieve fuel pressure in fuel feed line referring to p. 6-4.

2) Using backup wrench, loosen piug bolt on fuel delivery pipe and
remove it. Connect special tools (fuel pressure gauge) to deliv-
ery pipe.

(A) CAUTION:
A small amount of fuel may be released when plug bolt
is loosened. Place container under the bolt or cover bolt
hole with a shop cloth so that released fuel is caught in
container or absorbed in cloth. Place that cloth in an ap-

proved conlainer.

Special Tool
(A): 09912-58441
(B): 09912-58431
(C): 09919-46010

3) Check that battery voltage is above 11V.

CONDITION FUEL PRESSURE 4) Tum ignition switch ON to operate fuel pump and after 3 seconds
With fuel pump 250 - 500 KPa turn it OFF. Repeat this 3 or 4 times and then check fuel pres-

operating and 2.5- 3.0 kgfcm? sure.
engine stopped 35.6 — 42.7 psi 5) Start engine.
At specified 210-260 KPa, 6) Measure fuel pressure at idling.

idle speed 2.1 ~ 2.6 kg/em . gana29.8 ~ 37.0 psi If measured pressure doesn’t satisfy specification, refer to
with 1 ‘telson ) over 180 kPa “Diagnostic Flow Table B-3” and check each possibly defective
stop (Pres sue re. ‘8 kg/am? part. Replace if found defective.
duces as time passes)

7) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:
As fuel feed line is still under high fuel pressure, make
sure to release fuel pressure according to following
procedures.
@ Place fuel container under joint.
Cover joint with rag and loosen joint nut slowly to

release fuel pressure gradually.
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1. Fuel filler
2. ignition switch

8) Install plug bolt to fuel delivery pipe.
Use new gasket.
Tighten it to specified torque, using backup wrench.

Tightening Torque

(a): 30 N-m (3.0 kg-m, 22.6 Ib-ft)

9) With engine “OFF” and ignition switch “ON”, check for fuel leaks.

FUEL PUMP

On-Vehicle Inspection

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.

1) Remove filler cap and turn ON ignition switch. Then fue! pump
operating sound be heard from fuel filler for about 3 seconds and
stop. Be sure to reinstail fuel filler cap after checking.
If above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1” in this section.

2) Fuel pressure should be felt at fue! return hose for 3 seconds af-
ter ignition switch ON.
If fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3” in this section.

Removal
1) Remove fuel tank from body according to procedure described

in section 6C and remove fuel pump from fuel tank.

Inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fuel tank.
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Installation
1) Install fuel pump to its bracket.
2) Install fuel pump to fuel tank and then install fuel tank to body ac-

cording to procedure described in “Fuel System” section.

FUEL PRESSURE REGULATOR

Removal
1) Relieve fuel pressure according to procedure described on p.

6-4.
2) Disconnect battery negative cable from battery.
3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuel pressure regulator from fuel delivery pipe.

CAUTION:
A small amount of fuel may be released when it is from
delivery pipe.
Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure regulator.

Installation
For instailation, reverse removal procedure and note following pre-
cautions.
@ Use new O-ring.
@ Apply thin coat of gasoline to O-ring to facilitate installation.

@ Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

@ With engine “OFF” and ignition switch “ON”, check for fuel leaks
around fuel line connection.
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FUEL INJECTOR

On-Vehicle Inspection
1) Using sound scope or such, check operating sound of injector

when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector circuit
(wire or coupler) or injector.

2) Disconnect coupler from injector, connect ohmmeter between
terminals of injector and check resistance.

Resistance of injector: 13 ~ 16 Q at 20°C, 68 °F

If resistance is out of specification, replace.
3) Connect coupler to injector securely.

Removal
1) Relieve fuel pressure according to procedure described on p.

6-4.

2) Disconnect battery negative cable at battery.
3) Detach intake manifold stiffener (front) from intake manifold.

4) Disconnect coupler from each injector.

5) Remove clamp bolt for fuel feed pipe and return pipe.
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1. Injectors
2. Delivery pipe

(for G16)

. Fuel feed pipe and hose

. Fuel injector
. Fual pressure regulator
. Fuel return pipe

1

2.
3.
4

8) Remove fuel delivery pipe bolts.
7) Remove fuel injector(s) from delivery pipe and intake manifold

or cylinder head.

WARNING:
A small amount of fuel may be released when fuel injec-
tor is removed. In order to reduce the chance of personal
injury, cover than with a shop cloth.

Inspection

WARNING:
As fuel is injected in this inspection, perform in a well venti-
lated area and away from open flames.
Use special care to prevent sparking when connecting and
disconnecting test lead to and from battery.

1) Install injector and fuel pressure regulator to special tool (injector
checking tool).

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to hose and pipe
of vehicle.

Special Tool
(B): 09912-58431

3) Connect special tool (test lead) to injector.

Special Tool
(D): 08930-88530
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Left hand
steering vehicle

3 2

ena

Right hand
steering vehicle

ay |

3

4, Fuel pump relay
connector

2. Service wire
3. Fuse box

oe oO
2

1. Injector 3. Keep as far apart
2. Battery as possible

4. injector
2. Vinyl tube
3. Less than one fuel

drop/min
4, Graduated cylinder

1. Insulator
2. Grommet
3, O-ring
4, Cushion
5. Delivery pipe

(for J20)

a

4) Install suitable vinyl tube onto injector nozzle to prevent fuel from
splashing out when injecting.

5) Put graduated cylinder under injector as shown.
6) Remove fuel pump relay.
7) To operate fuel pump and apply fuel pressure to injector, using

wire harness as thick as the one used for fuel pump circuit, con-
nect two terminals of relay connector as shown in figure.

CAUTION:
Check to make sure that connection is made between
correct terminals. Wrong conneciion can cause damage
to PCM(ECM), wire harness, etc.

Turn ignition switch ON.
8) Apply battery voltage to injector for 15 seconds and measure in-

jected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:
42 ~ 52 cc/15 sec. (1.42/1.48 - 1.75/1.83 US/Imp. 02/15 sec.)
for G16 engine.
55 — 62 cc/15 sec. (1.94/2.09 — 2.18/2.36 US/Imp. oz/15 sec.)
for J20 engine.

9) Check fuel leakage from injector nozzle. Do not operate injector
for this check (but fuel pump should be at work).
lf fuel leaks more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.

Installation
1) Replace injector O-ring with new one using care not to damage

it. Install grommet to injector.

2) Check if insulator is scored or damaged. Ifitis, replace with new
one.

Install insulators and cushions to intake manifold or cylinder
head.
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3) Apply thin coat of fuel to O-rings and then install injectors into de-
livery pipe and intake manifold or cylinder head.
Make sure that injectors rotate smoothly. If not, probable cause
is incorrect installation of O-ring. Replace O-ring with new one.

4) Tighten delivery pipe bolts and make sure that injectors rotate
smoothly.

Tightening Torque
{a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

1. O-ring
2. Grommet

5) Connect couplers to injectors securely.
6) Install intake manifold stiffener (front) to intake manifold.
7) install clamp bolts for fuel feed pipe and return pipe.
8) Connect battery negative cable.
9) With engine “OFF” and ignition switch “ON”, check for fuel leaks

around fuel line connection.
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1, Gover
2. Clip

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)/POWERTRAIN
CONTROL MODULE (PCM)

CAUTION:
As ECM/PCM consists of precision parts, be careful not to
expose it to excessive shock.

Removal
1) Disconnect battery negative cable from battery.
2) Disable air bag system (if equipped) referring to “Disabling the

Air Bag System’ in Air Bag System section.
3) Remove ECM/PCM cover from bracket.

4) Disconnect connectors from ECM/PCM.
5) Remove ECM/PCM with bracket.

Installation
1) Install ECM/PCM with bracket to vehicle.
2) Connect connectors to ECM/PCM securely.
3) Install ECM/PCM cover to bracket.
4) Enable air bag system (if equipped) referring to “Enabling Air

Bag System’ in Air Bag system section.
5) Connect negative cable to battery.
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MIT mi

Wie Ui Nee

Bid

HE
SEE/Z Mz Mi

MASS AIR FLOW SENSOR (MAF SENSOR)
Inspection

NOTE:

Use voltmeter with high-impedance (10 kQ/V minimum) or
digital type voltmeter.

1} Connect voltmeter to “B +” terminal of MAF sensor coupler dis-
connected and ground.

2) Turn ignition switch ON and check that voltage is battery volt-
age.

If not, check if wire harness is open or connection is poor,

3} Turn ignition switch OFF and remove ECM/PCM cover from
bracket.

4) Connect MAF sensor coupler to MAF sensor.
5) Turn ignition switch ON and check voltage at MAF sensor output

terminal.

Voltage: 1.0 - 1.6V

6) Start engine and check that voltage is lower than 5V and it rises
as engine speed increases.
(Reference data: 1.7 ~ 2.0V at specified idle speed)
If check result is not as specified above, cause may lie in wire
harness, coupler connection, MAF sensor or ECM/PCM.
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Removal
1) Disconnect negative cable at battery and coupler from MAF sen-

sor.

2) Remove air cleaner outlet hose from throttle body and MAF sen-
sor.

3) Remove MAF sensor from air cleaner case.

NOTE:
Don’t disassemble MAF sensor.

CAUTION:
®@ Do not expose MAF sensor to any shock.
® Do not blow compressed air by using air gun or the like.
@ Do not put finger or any other object into MAF sensor.

Malfunction may occur.

Installation
1) Check MAF sensor seal for deterioration and damage.
2) Install MAF sensor to air cleaner case.
3) Install air cleaner outlet hose.
4) Connect MAF sensor coupler securely.
5) Connect battery negative cable to battery.
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RESISTA
NCE 2.09 - 2.81

ko (_ ) for reference

0.322

0 20 40 60 80°C
32. «68 «4104 140 176°F

TEMPERATURE

2. Seal

aN1. IAT sensor SY

INTAKE AIR TEMPERATURE (IAT) SENSOR
Removal
1) Disconnect negative cable from battery.
2) Disconnect IAT sensor coupler.
3) Remove IAT sensor from air cleaner case.

Inspection
Immerse temperature sensing part of IAT sensor in water (or ice)
and measure resistance between sensor terminals while heating
water gradually.
if measured resistance doesn’t show such characteristic as shown
in figure, replace [AT sensor.

installation
1) Clean mating surface of sensor and seal on air cleaner case.
2) Install IAT sensor into seal.
3) Connect connector to IAT sensor securely,
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1. Ground terminal
2. Output voltage terminal
3. Reference voltage terminal

THROTTLE POSITION SENSOR (TP SENSOR)
Inspection
1) Disconnect negative cable at battery and coupler from TP sen-

sor.

2) Using ohmmeter, check resistance between terminals under
each condition given in table below.

TERMINALS RESISTANCE

Between 1 and
3 terminals 4.0 ~6.0 kQ

0.02 ~ 6.0 kQ., varying linearly
according to throttle

valve opening

Between 1 and
2 terminals

If check result is not satisfactory, replace TP sensor.

3) Connect TP sensor coupler securely.
4) Connect negative cable to battery.

Removal
4) Disconnect battery negative cable at battery.
2) Disconnect coupler from TP sensor.
3) Remove TP sensor from throttle body.

Installation
1) Install TP sensor to throttle body.

Fit TP sensor to throttle body in such way that its holes are a little
away from TP sensor screw holes as shown in left figure andturn
TP sensor clockwise so that those holes align.

Tightening Torque
(a): 3.5 N-m (0.35 kg-m, 2.5 Ib-ft)

2) Connect coupler to TP sensor securely.
3) Connect battery negative cable to battery.
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J20 Engine

1. ECT sensor
2. O-ring
3. Water outlet pipe

(_ ) for reference

2.28 ~ 2.61 4--

RESISTA
NCE

(1.78)

(0.584)
0,803 ~ 0.326 [17 en

Q 20 40 60 86°C
$2 68 104 140 176°F

TEMPERATURE

ENGINE COOLANT TEMPERATURE SENSOR
(ECT SENSOR)
Removal
1) Disconnect negative cable from battery.
2) Drain cooling system.
3) Disconnect coupler from ECT sensor.
4) Remove ECT sensor from intake manifold or water outlet cap.

Inspection
immerse temperature sensing part of ECT sensor in water and
measure resisiance between sensor terminals while heating water
graduaily.
If measured resistance doesn't shown such characteristic as
shown, replace ECT sensor.



ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-95

installation
Reverse removal procedure noting the following.
@ Clean mating surfaces of sensor and intake manifold.
@ Check O-ring for damage and replace if necessary.
® Tighten ECT sensor to specified torque.

Tightening Torque
(a): 15 N-m (1.5 kg-m, 11.0 Ib-ft)

Connect coupler to sensor securely.
@ Refill cooling system.

HEATED OXYGEN SENSOR (HO2S) IF EQUIPPED
Oxygen Sensor Inspection
Inspect oxygen sensor and its circuit referring to flow table of diag-
nostic trouble code No. 13 in this section. If malfunction is found,
replace.

Oxygen Sensor Heater inspection
1) Disconnect oxygen sensor coupler.
2) Using ohmmeter, measure resistance between terminals “Ve”

and “GND” of sensor coupler.

NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.

Resistance of oxygen sensor heater:
11.7~14.3.Q (at 20°C, 68°F)

If found faulty, replace oxygen sensor.
3) Connect oxygen sensor coupler securely.

1. Sensor coupler
(Viewed from terminal side}

i meeeenn
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Pen
a

HO2s,
. Exhaust manifold upper cover
. Bracket
. Connector lock for clamp
. Remove while releasing lock

M/T
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Removal

WARNING:
To avoid danger of being burned, do not touch exhaust sys-
tem when system is hot. Oxygen sensor removal should be
performed when system is cool.

1) Disconnect negative cable trom battery.
2) Remove connector from bracket and disconnect coupler of oxy-

gen sensor.

3) Remove exhaust manifoid upper cover.
4) Remove oxygen sensor from exhaust manifold.

NOTE:
Be careful not to expose it to excessive shock.

Installation
Reverse removal procedure noting the following.
® Tighten oxygen sensor to specified torque.

Tightening Torque
{a): 45 N-m (4.5 kg-m, 32.5 ib-ft}

@ Connect coupler of oxygen sensor and fit connector to bracket.
After installing oxygen sensor, start engine and check that no ex-
haust gas leakage exists.

VEHICLE SPEED SENSOR (VSS)
On-Vehicle Inspection
1) Hoist vehicle.
2) Release parking brake lever, set transmission in neutral and

transfer in “2H”.
3) Remove ECM/PCM cover.
4) Connector voltmeter between VSS terminal of ECM/PCM con-

nector and body ground.
5) Turn ignition switch ON and turn rear right tire slowly with rear

left tire locked.
Voltmeter should indicate deflection between 0 ~ 1 V and 8 ~14.V
a few times while tire is turned one revolution.
If check result is not satisfactory, proceed to flow table of diag-
nostic trouble code No.24 in this section.
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Removal, Inspection and Installation
Refer to “VSS Removal, Inspection or Installation” in “Transfer”
section.

CAMSHAFT POSITION SENSOR (CMP SENSOR)
On-Vehicle Inspection
Check CMP sensor and its circuits referring to flow table of diagnos-
tic trouble code No.42 in this section.
If malfunction is found, replace.

Removal and Installation (J20 Engine)
Refer to “CMP Sensor Removal/installation” in section 6F2.

Removal (G16 Engine)
1) Disconnect negative cable from battery.
2) Disconnect connector from CMP sensor.
3) Remove CMP sensor from sensor case.

installation (G16 Engine)
4) Check that O-ring is free from damage.
2) Check that CMP sensor and signal rotor tooth are free from any

metal particles and damage.
8) Install CMP sensor to sensor case.

Tightening Torque
{a): 9 N-m (0.9 kg-m, 6.5 Ib-ft)

4) Connect connector to it securely.
5) Connect negative cable to battery.
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1. Main relay
2. Fuse bo: a3. Instrument panel Right-hand steering vehicte

MAIN RELAY

Inspection
1) Disconnect negative cable at battery.
2) Remove main relay from relay box.

3) Check resistance between each two terminals as in table below.

TERMINALS RESISTANCE

Between A and B ee (Infinity)

Between C and D 70 — 110 Q at 20°C, 68°F

If check results are as specified, proceed to next operation
check. If not, replace.

4) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D”.
If malfunction is found, replace.
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1. Fuse pump relay
2, Fuse box
3. Instrument panel

Right-hand steering vehicle

4. Sound scope

FUEL PUMP RELAY

Inspection
1) Disconnect negative cable at battery.
2) Remove fuel pump relay from relay box.
3) Structure of fuel pump relay is the same as that of main relay.

Check its resistance and operation using the same procedure as
that for main relay.
If malfunction is found, repiace.

FUEL CUT OPERATION

Inspection

NOTE:
Before inspection, check to make sure that gear shift lever is
in Neutral position (with A/T model, selector lever in “P”
range) and that parking brake lever is pulled all the way up.

1) Warm up engine to normal operating temperature.

2) While listening to sound of injector by using sound scope or
such, increase engine speed to higher than 3,000 r/min.

3) Check to make sure that sound to indicate operation of injector
stops when throtile valve is closed instantly and itis heard again
when engine speed is reduced to less than about 2,000 r/min.
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1. Data link connector

1

COOLANT TEMP
* 86°C isf°F EGR
EGR

OW 6
2

1. Tech 1 display
2. EGR vaive opening (0: Close, 100: Full Open}

1. EGR vatve
2. EGR valve coupler
3. intake monifold

EMISSION CONTROL SYSTEM
EGR SYSTEM (IF EQUIPPED)

System Inspection [Using SUZUKI scan tool (Tech 1)]
1) Connect Tech 1 to data link connector (DLC) with ignition switch

OFF.

Special tool
(A): SUZUKI scan tool, Tech 1
(B):Mass storage cartridge
(C):16/12 pin DLC adapter

NOTE:
For operation procedure of cartridge, refer to its cartridge
operator’s manual.

2) Start engine and warm up it to normal operating temperature.

3) With engine idling (without depressing accelerator pedal), open
EGR valve by using “MISC. TEST” mode.
In this state, according as EGR valve opening increases engine
idle speed drops. If not, possible cause is clogged EGR gas pas-
sage, stuck or faulty EGR valve.

Removal
1) Disconnect negative cable at battery.
2) Disconnect EGR valve coupler.
3) Remove EGR valve and gasket from intake manifold.
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Aaefos

cae €
DB

4 1. EGR valve
2. Connector

1, EGR valve
2. Valve
3. Valve seat

J20 Engine

1. EGR valve
2, Gasket
3. Intake manifold

Inspection
1) Check resistance between following terminals of EGR valve in

each pair.

Terminals

A-B
c-B
F-E
D-E

B -~ valve body
E -- valve body

If found faulty, replace EGR valve assembly

2) Remove carbon from EGR valve gas passage.

Standard resistance

20 - 24 O at 20°C, 68F

infinity (20)

NOTE:
Do not use any sharp—edged tool to remove carbon.
Be careful not to damage or bend EGR valve, valve seat and
rod.

3) Inspect valve, valve seat and rod for fault, cracks, bend or other
damage.
If found faulty, replace EGR valve assembly.

installation
Reverse removal procedure noting following.
# Clean mating surface of valve and intake manifold.
@ Use new gasket.
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EVAPORATIVE EMISSION CONTROL SYSTEM

Evap Canister Purge System Check
1) Warm up engine to normal operating temperature.
2) Stop engine and hoist vehicle so that all wheels rotate freely.
3) Start engine, release parking brake lever, set transfer in “2H”

and M/T in “5th” or A/T in “D”.

WARNING:
Make sure that transfer is set to “2H” range position for
this check. Ifitis set to “4H” or “4L.” position, front wheel
turn at high speed and a very dangerous situation may
occur.

4) Disconnect purge hose from EVAP canister.
5) Place finger against the end of disconnected hose and check

that vacuum is not felt there when engine is running at idie
speed.

6) Also check that vacuum is felt when throttle valve is opened and
vehicle speed (speedometer Indication) is higher than 40 km/h.

Vacuum Passage Inspection
Start engine and run itatidie speed. With finger placed against vac-
uum nozzle, check that vacuum is applied.

If it is not applied, clean vacuum passage by blowing compressed
air.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

EVAP Canister Purge Valve Inspection
1) With ignition switch OFF, disconnect coupler from canister

purge valve.
2) Check resistance between two terminals of EVAP canister

purge valve.

Resistance of EVAP canister purge valve:

28-350 at 20°C (68°F)

If resistance is as specified, proceed to next operation check. If
not, replace.
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1, Hose “A”
2. Hose “B"
3. EVAP canister

purge valve

1. Hose “A”
2 2. Hose “B”

3. EVAP canister
purge valve

4. Tank pipe
2. Purge pips
3. Air pipe
4. Blow air

3) Disconnect vacuum hoses from intake manifold and its EVAP
canister.

4) With coupler disconnected, blow into hose“A”. Air should not
come out of hose “B”.

5) Connect 12V-battery to EVAP canister purge valve terminals. in
this state, blow hose“A”.
Air should come out of hose “B”,

WARNING:
Do not suck the air through valve. Fuel vapor inside valve
is harmful.

lf check result is not as described, replace EVAP canister purge
valve.

6) Connect vacuum hoses.
7) Connect EVAP canister purge valve coupler securely.

EVAP Canister Inspection

WARNING:
DO NOT SUCK nozzles on EVAP canister. Fuel vapor inside
EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister and remove
EVAP canister.

2) When air is blown into tank pipe, there should be no restriction
of flow through purge pipe and air pipe.
If operation differs from above description, EVAP canister must
be replaced.

3) Install EVAP canister and connect hoses to canister.
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3, Black side
4. To canister
5. From fuel tank

1. Tank pressure
control valve

2. Orange side

1, PCV valve

LON. 1. POV valve

Tank Pressure Control Vaive Inspection
1) Remove tank pressure control valve installed around EVAP can-

ister.
2) Air should pass through valve smoothly from fuel tank side

(black side of tank pressure control valve) to orange side when
biown hard.

3) From orange side, even when blown softly, air should come out
of black side.

4) If air doesn’t pass through valve in step 2) or hard blow is re-
quired in step 3), replace tank pressure control valve.

WARNING:
DO NOT SUCK air through tank pressure control valve.
Fuel vapor inside the valve is harmful.

§) Install tank pressure control valve.

NOTE:
When connecting tank pressure control valve between
hoses, refer to figure at the left for installing direction.

PCV SYSTEM

NOTE:
Be sure to check that there is no obstruction in PCV valve or
its hoses before checking engine idle speed/IAC duty for ob-
structed PCV valve or hose hampers its accurate checking.

PCV HOSE
Check hoses for connection, leakage, clog, and deterioration.
Replace as necessary.

PCV VALVE
1) Disconnect PCV valve from cylinder head cover and plug head

cover hole.
2) Run engine at idle.
3) Place your finger over end of PCV valve to check for vacuum.

if there is no vacuum, check for clogged valve. Replace as nec-
essary.

4) After checking vacuum, stop engine and remove PCV valve.
Shake valve and listen for the rattle of check needle inside the
valve. If valve does not rattle, replace valve.

§) After checking, connect PCV valve, PCV hose and clamp se-
curely.
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TIGHTENING TORQUE SPECIFICATIONS
Fastening parts Tightening torque

Nem kg-rn lb-ft

Delivery pipe plug bolt 30 3.0 22.0

Delivery pipe bolts 23 2.3 17.0

Camshaft position sensor bolt (G16 engine) i) 09 6.5
Heated oxygen sensor 45 45 82.5

Fuel pressure regulator bolts 10 1.0 75

Engine coolant temp. (ECT) sensor 15 15 11.0

SPECIAL TOOLS

Pressure gauge
09912-58441
Pressure hose
09912-58431
Attachment
09919-46010
Checking tool set
09912-58421
Tool body & washer

. Body plug
Body attachment

. Holder

. Return hose & clamp

. Body attachment-2 & washer
. Hose attachment-1
. Hose attachment-2

4. Storage case
2. Operator’s manual
3. Tech 1A
4. DLC cable
5, Test lead/probe
6. Power source cable
7. DLC cable adaptor
8. Self-test adaptor

09917-47910 09930-88530 09931-76011
Vacuum pump gauge injector test lead Tech 1 (scan tool) kit

ecememnmncnnescrearuararenesimeaeay

El

a

Mass storage cartridge 09931-26020
16/412 pin DLC adaptor
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SECTION 6E2

ENGINE AND EMISSION CONTROL SYSTEM
(SEQUENTIAL MULTIPORT FUEL INJECTION FOR

H25 ENGINE)

WARNING:

result in severe injury.

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 autho-

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

@ 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:
Whether following systems (parts) are used in the particular vehicle or not depends on specifications. Be
sure to bear this in mind when performing service work.
@ EGR valve

@ Heated oxygen sensor or CO adjusting resistor
e Three way catalytic converter
For the descriptions (items) not found in this section, refer to section “6E1” of this manual.
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Code No.42 CMP Sensor Circuit ....... 6E2-37
Code No.46 IAC System .............. 6E2-39
Code No.51 EGR Valve (if equipped) .... 6E2-44
Code No.52 Fuel System ............04 6E2-42
DTC Confirmation Procedure .......... 6E2-43
B-1 Fuel Pump Circuit Check .......... 6E2-44
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B-6 EGR System Check (if equipped) ... 6E2-51
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ON-VEHICLE SERVICE ................ 6E2-62
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Idle Air Control Valve

(Removal and installation) ............ 6E2-70
FUEL DELIVERY SYSTEM .............. 6E2-72

Fuel Pressure inspection .............. 6E2-72
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Removal, Inspection and Installation) .. 6E2-73
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(Removal and Installation) ............ 6E2-74
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Removal, inspection and Installation) 6E2-75
ELECTRONIC CONTROL SYSTEM .... 6E2-80

ECM/PCM (Removal and Installation). 6E2-80
MAF Sensor (inspection, Removal and

Installation)
IAT Sensor
TP Sensor (inspection, Adjustment,

Removal and Installation)........... 6E2-82
ECT Sensor (Removal, inspection and

Installation) 0.0.0.0... ccc cece 6E2-84
HO2S (Removal and installation) ..... 6E2-85
Vehicle Speed Sensor (Inspection).... 6E2-86
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EMISSION CONTROL SYSTEM ....... 6E2-87
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SPECIFICATIONS .................. 6E2-89
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GENERAL DESCRIPTION

The engine and emission control system has 4 major
sub-systems: air intake system, fuel delivery system,
electronic control system and emission control sys-
tem.

Air intake system includes air cleaner, mass air flow
sensor, throttle body, idle air control valve and intake
manifold.
Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.

Electronic control system includes ECM (PCM), vari-
ous sensors and controlled devices.

Emission control system includes EGR, EVAP and
PCV systems.



SE2-4 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

52 55

a
,5

46

P M
b

° y

6

3 in

ed Zoewa

5 3

CF

ny
pee

8

5
x

rs
A elel<la AAA

SERRE
e

_

*(O
O)

14

16

12 10

12

43



ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-5

(Liv
)

sogues
pasd

s

(iv
)

Josuas
pead

s
indu

t
1/y

(Liv
)

BAIBA
PIOUBJO

S
NOL

(L/W
)

OAPBA
plous|os

(L/v
)

Y
@AjeA

ploUa|o
s

(Lv
)

youm
s

ebue
s

uoissiwsue
l)

(L/v
)

YOHM
S

MO
)

GMP
(L/¥

)
youms

ebuey
o

"WAWHON/
HAMOd

(iw
)

YOUM
S

39
C/O

(Liv
)

yous
due

]
doi

s
(Liv

)
youms

Buyy6
r]

(Liv
)

due
l

YIMOd»
(Liv

)
dwe}

.ddO
0/0»

uoHM
s

onouB
ew

JOUR
S

Avey
eg

(L/¥
)

YOHMS
UL

UL
USMS

uojis
od

jeynenpu
ed

Aey
es

ure
y

(peddi
nbe

31
)

anpo
w

josjuc
o

Say

“4S‘9S‘Sg

“eGGSCS“4G‘0g‘6y“Sy“Ly“OP‘Sy‘ve“ey

wA4“LP“OF“CE

(paddi
nbe

$1
)

ajnpou
s

joQuo
a

JOZI[IQOWLUI/JO
JOBUUOD

Yu
l]

ByE
Q

(paddi
nbe

4!
)

sayjquu
os

o/y
(paddi

nbe
y1

)
Aeja

s
wey

sosuapu
0d

9/¥
(peddin

bs
})

)
s0ysise

s
Buysn

ipe
OO

J9}o
W

UOReUIq
uosg

Josuas
pes

ds
a/O1U

dA
JEUILUa

}
OSe

s
Ajn

p
jNdN

o
[BUILU

JE}
JOUUO

Y|

JBUIW
US}

YOU
MS

1S2
1,

eUILE
}

YoUM
s

“Be
ig

YoUM
s

aunsse
d

Buaa
ys

M0

(paddi
nbe

41
)

seBBo
jap

seay
—-

(QU
Bt

ANION
S

MOSH
O»)

du
e]

soyBoIP
ul

UOHOUN
eYy

(e|Np
ow

jo.QUO
D

UTBAM
O,

/aynpo
w

joquo
o

auibu
gz)

WOd/N
OA

BABA
[04]U0

9
OJNsseu

d
Yue

]
au

l]
WINj

os
jon

{

Joyein
Bas

oanssea
d

jeny

duun
d

jen
*

(padai
nbe

1
)

J@POAUO
S

OBATE
PEO

ABM
BOI

)
(paddi

nbe
1

)
seyeauo

d
ondjey

eo
Aem

ooru
y

dn-wue
My

(peddi
nbe

41
)

s0sues
uabdx

o
poyeo

y
yueg

(}
ON

)
YO

Aquie
sse

joo
uonu

b]

JOSUues
“dwi

d}
UR;|OO

D
eulb

Uy
soyoe

|ul
[on

y
(peddi

nbe
4

)
aaye

a
YD

S
sosues

uons
od

yeysw
eo

BATR
A

[0.U
09

HE
QP

]
Josues

uoRis
od

ayoy
),

aare
a

oBun
d

saysue
d

dVA
F

JOSUS
S

MO
}

We
SSEY

|
Josuas

"dw
ia;

We
ayejU

]

6L‘Sh“eh“Sb“bh‘Oh68‘L‘9g¥€%h



6E2-6 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

AIR INTAKE SYSTEM

The main components of the air intake system are air
cleaner, mass air flow sensor, air cleaner intake air
pipe, throttle body, intake collector, idle air control
valve and intake manifold.
The air (by the amount corresponding to the throttle
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttle body, is distrib-
uted by the intake manifold and finally drawn into each
combustion chamber.

When the idle air control valve is opened according to
the signal from ECM (PCM), the air bypasses the
throttle valve through bypass passage and is finally
drawn into the intake manifold.

a av 4
4m ece
as Engine coolant
an

| )ca

£2 °
5 O00
1:

an

a COLD HOT

1. Aircleaner &. Fuel pressure 13.
2. IAT sensor regulator hose 14,
3. Resonator 9, Intake air pipe 16.
4. Intake manifold 10. Throtile body 16.
5. Intake collector 11. Breather hose 17.
6. PCV hose 12. Fast idle up thermo wax 18.
7. Brake booster

JAC valve and
fast idle control
system

EGR valve
TP sensor
iAC hose
MAF sensor
IAC valve
Spring
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FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fuel
pump, fuel filter, fuel pressure regulator, delivery pipe
and fuel injectors.
The fuel in the fuel tank is pumped up by the fuel
pump, filtered by the fuel filter and fed under pressure
to each injector through the delivery pipe.
Ag the fuel pressure applied to the injector (the fuel
pressure in the fuel feed line) is always kept a certain

amount higher than the pressure in the intake man-
ifold by the fuel pressure regulator, the fuel is injected
into the intake port of the cylinder head when the in-
jector opens according to the injection signal from
ECM (PC).
The fuel relieved by the fuel pressure regulator re-
turns through the fuel return line to the fuel tank.

. Fuel tank

. Fuel pump

. Fuel filter

. Fuel feed tine

. Fuel return line
, Fuel pressure regulator
. Vacuum hose for fuel

pressure regulator
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. Intake manifold surge tank

. Fuel injector

. Fuel delivery pipe
. Throttle valve
. EVAP canister purge valve
. EVAP canister
. Tank pressure control valve
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ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various @ idie air control system
sensors which detect the state of engine and driving @ Fuel pump control system
conditions, 2) ECM (PCM) which controls various de- @ Evaporative emission control system
vices according to the signals from the sensors and @ Ignition control system
3) various controlled devices. @EGR system (if equipped)
Functionally, it is divided into the following sub sys- Also, with A/T model, PCM controls A/T.
tems;

@ Fuel injection control system
Heated oxygen sensor heater control system {if

equipped)

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. JAT sensor @ : A/C condenser fan motor relay A: Main fuse box
2. CO adjusting resistor (if equipped) (equipped) B BOM (POM)
3, Heated oxygen sensor (if equipped) & : ignition coil assemblies C : Data fink connector
4, ECT sensor © EVAP canister purge valve D : Combination meter
5, TP sensor ¢ EGR valve {if equipped) £ : Fuse box
6. MAF sensor @ : Idle air control valve F : EVAP canister
7. Camshaft position sensor (CMP sensor) f : Injectors
8. ABS contrat madule (if equipped) g : Malfunction indicator lamp
9. Monitor connector (CHECK ENGINE” light)

h : Fuel pump relay
F : Main relay

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
parts with (*) are installed at the other side.
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=
_~ =a

= Le
]

13.

14.

49.

50.
51.
52.
53.
54,
55.
56

SCODMNO
DPAN>

Fuel injector No.1
Fuel injector No.2
Fuel injector No.3

. Fuel injector No.4
Fuel injector No.5
Fuel injector No.6
EGR valve (if equipped)
Idle air control (IAC) valve
EVAP canister purge valve
Ignition coil assembly for
No.1 spark plug

. Ignition coil assembly for
No.2 spark plug

. Ignition coil assembly for
No.3 spark plug
ignition coil assembly for
No.4 spark plug
Ignition coil assembly for
No.5 spark plug

. Ignition coil assembly for
No.6 spark plug

. Fuel pump relay
~ Fuel pump
. A/C condenser fan relay (if equipped)
. A/C condenser fan motor (if equipped)
. Monitor connector
. “CHECK ENGINE” lamp

(Malfunction indicator lamp)
. “O/D OFF” lamp
. "POWER" lamp
. Shift solenoid-A

Shift solenoid-B
. TCC solenoid
. Power/Normal change switch
. O/D cut switch
. 4WD low switch

Ignition switch
. Main relay
. Transmission range switch

(Park/Neutral Position switch)
. Starter magnetic switch
. Battery
. Vehicle speed sensor
. Combination meter

Data link connector
. Transmission range switch (Sensor)
. A/T input speed sensor
. A/T vehicle (output) speed sensor
. Power steering pressure switch
. Stop lamp switch (Brake pedal switch)
. Lighting switch
. Rear defogger switch (if equipped)

Heater blower switch
. A/C amplifier (if equipped)
. ABS control module (if equipped)
. Left (No.1) bank heated oxygen sensor

{if equipped)
Right (No.2) bank heated oxygen sensor
(if equipped)
CO adjusting resistor (if equipped)
Intake air temp. sensor
Engine coolant temp. sensor
Throttle position sensor
Mass air flow sensor
Camshaft position sensor

. ECM (PCM)

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Fuel pump relay B26 Ground

A2/A3 —_—

A4 Tachometer C1 Shift solenoid B (A/T VEHICLE)
AS A/C condenser fan motor relay c2 TCC solenoid (A/T VEHICLE)

(if equipped) C3 Transmission range switch “R”
AT “O/D OFF” lamp (A/T VEHICLE) (A/T VEHICLE)
As Main relay C4 Transmission range switch “P”
AQ Power/Normal change switch (A/T VEHICLE)

(A/T VEHICLE) C5 4WD low switch (A/T VEHICLE)

A10 “POWER” lamp (A/T VEHICLE) cé Shift solenoid A
A11/A12 = C7 —_—

A13 Heater blower switch c8 ann put ‘ eee sensor
Al4 Overdrive cut switch AIT wehiole cr wh speed

AIS M/T VEHICLE) cio A/T vehicle (output) speed
Rear defogger switch sensor (A/T VEHICLE)
(if equipped, A/T VEHICLE) cli —

Al6 Test switch terminal c12 (at venien gree switch “D”
Al7 Output duty select terminal Tranemission range switch

A1g | ABS control module (ifequipped)| 613 (A/T VEHICLE) 9
AI9 fireasioeae resistor 6 Shield wire ground for A/T input speed

14 sensor and A/T vehicle (output) speed
A20-A22 “a sensor (A/T VEHICLE)

A238 Outy output terminal CAS Smead
A24 Data link connector cw A/T input speed sensor
re —~ (A/T VEHICLE)

Aa6 Power steering pressure switch CATICAS — Tas
Aa7__ | A/C cut signal (f equipped) cia | [ansmission range switeh “L
A281 A/C signal (if equipped) 20 | Transmigsion range switch *2”
AGg Lighting switch (A/T VEHICLE) (A/T VEHICLE)
A30 Diag. switch terminal

A31 Stop lamp switch (A/T VEHICLE) Di EVAP canister purge valve
CO adjusting resistor (~) be Ground

Ae (if equipped) ee 03 Ignition switch
A383 reer Ut euipped) adjusting ba GR valve (stepper motor coil 2,
Aad. veneCK e NGINE lane bs EGR valve (stepper motor coil 1,
ARS Power source for back up be Fuel injector No.2

D7 Fuel injector No.1
81 Vehicle speed sensor be Ground

62/33 — bg Ground
B4 sen tit enuippedy oxygen [510 Ignition coll assembly for No.4
BS Heater of right (No.2) bank HO2S O11 Ignition coll assembly for No.3

(if equipped) B12 ignition coil assembly for No.2
Be Heater of left (No.1) bank HO2S D13 Ignition coil assembly for No.1

(if equipped) D14___| IAC valve (stepper motor coil 2)
87 —— Dis \AC valve (stepper motor coil 1)
B8 Intake air temp. sensor Die EGR vaive (stepper motor coil 4,
B9 Camshaft position sensor (POS) if equipped)

B10 Camshaft position sensor (REF) DI7 EGR valve (stepper motor coil 3,
B11 Power source for TP sensor if equipped)
B12 _| Throttle position sensor Di8___| Fuel injector No.4

B13/B14 ___ D19 Fuel injector No.3

Bis Right (No.2) bank heated oxygen [020/021 Power source
sensor (if equipped) D22 | Ignition coil assembly for No.6

B16-B19 — D23 Ignition coil assembly for No.5
B20/B21 | Ground 024 IAC valve (stepper motor coil 4)

B22 Engine coolant temp. sensor Des IAC valve (stepper motor coil 3)

B23 Mass air flow sensor D26 Engine start signal

B24 — B27 Fuel injector No.6

B25 Ground D2s8 Fuel injector No.5
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ENGINE & EMISSION CONTROL INPUT/OUTPUT TABLE

O/F|almls|Z/OQ]s/2/Dl Plolalialaelal> sfclonot EI SIS/SSIS IB SIS SSF aS (2 BS /z18 (8elo|8 lols (oR Slale S/e@lslSlo|#@/2/F1eSislalelslale 3/a = Bi/zlF lls |sl2/E le2I12lolalSl[Flea Sols al|sl¢/ZlelBl(Sizi=z@l2IS/8i2to}s 5/8 /& ©'8\e/S/2/51/7 15/2o/e8 Q)*/a}a a\> o/|B1F Sis la/S/sg|s 2/3 g be} 2/3/38) 3{2 & >
a |F 2/5 s|s = =
3/2] lela 3/3, alel<| Is
a{s s/z ale £(8\q
~—|> Ss 2/2 o/c l|z <

= = 3 als|s) |2Function s 2 8 8 hl |8
5 2 | hm
8 3 8
— QD

&

Output

Main relay control Main relay (e)
Fuel pump control Fuel pump relay © OLO
Injection control Injectors CLOLOLO}, FOO O|O
Idle air contro! IAC valve OLO} OO] O OLOLOLO]O OLOLO]Olo
Ignition control Ignition coil with igniter {O}O] | O;O OL LOL [oO
MIL control MIL. Oo @)

EVAP purge control nee canister purge OO] O; 0 eo)
EGR control EGR valve (if equipped) | QO) O/ OO] O o ©
HO2S heater contro! HO2S (if equipped) OO

A/G amplifierA/C control (if equipped) OF [oro O1 [Oo

A/C candensor fan A/C condensor fan O Oo
control relay (if equipped)
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DIAGNOSIS

The engine and emission control system in this vehicle are con-
trolled by ECM(PCM). ECM (PCM) has an On-Board Diagnostic
system which detects a malfunction in this system.
When diagnosing troubles, be sure to have full understanding of the
outline of “On-Board Diagnostic System” and each item in “Precau-
tion in Diagnosing Trouble” and excecute diagnosis according to
“Engine Diagnostic Flow Table” in section 6.

ON-BOARD DIAGNOSTIC SYSTEM
ECM (PCM) performs on-board diagnosis (self-diagnosis) on the
system and operates “CHECK ENGINE” lamp (malfunction indica-
tor lamp) as follows.
@ Malfunction indicator lamp “CHECK ENGINE?” light) lights when

the ignition switch is turned ON (but the engine at stop) regardless
of the condition of Engine and emission control system. This is
only to check the malfunction indicator lamp (“CHECK ENGINE”
light) bulb and its circuit.

@ If the areas monitored by ECM (PCM) is free from any trouble af-
ter the engine start (while engine is running), malfunction indica-
tor lamp (CHECK ENGINE” light) turns OFF.

@ When ECM (PCM) detects a trouble which has occurred in the
areas, it makes malfunction indicator lamp “CHECK ENGINE”
light) turn ON while the engine is running to warn the driver of such
occurrence of trouble and at the same time it stores the exact
trouble area in ECM (PCM) back-up memory.

PRECAUTIONS IN DIAGNOSING TROUBLES
* Before identifying diagnostic trouble code, don’t disconnect cou-

plers from ECM (PCM), battery cable from battery, ECM (PCM)
ground wire harness from engine. Such disconnection will erase
memorized trouble in ECM (PCM) memory.

@ Be sure to read “Precautions for Electrical Circuit Service” in Sec-
tion 0A before inspection and observe what is written there.

@ ECM (PCM) replacement
When substituting a known-good ECM (PCM), check for following
conditions. Neglecting this check may cause damage to known-
good ECM (PCM).
— Resistance value of all relays, actuators is as specified re-

spectively.
— TP sensor is in good condition and none of power circuits of

TP sensor is shorted to ground.
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MALFUNCTION INDICATOR LAMP (“CHECK ENGINE”
LAMP) CHECK
Refer to section 6E1.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
Refer to section 6E1.

DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE
Refer to section 6E1.
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DIAGNOSTIC TROUBLE CODE TABLE (M/T AND A/T)

EXAMPLE: When throttle position sensor is defective (Code No. 21)

eat ONEOR ENGINE? Code No. 24 Code No. 24 Code No. 21
light) ON ——> —2 1 2 1 2 1

| i __
aiba 031.0 03 3.0 3.0 Time (gec.)

0.3

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. | LIGHT) FLASHING PATTERN

18 A 2 Left (No.1) bank heated oxygen
on ||| || sensor (if equipped)

26 2 6 Right (No.2) bank heated oxygen
JUL SUL _| sensor i equipped)

1 4

Engine coolant

45 1 5 temperature sensor

2 1

| SULIL2 2 Throtile position sensor

2 3

Se SUL2 5 mate a temperature Diagnose trouble according to “DIAGNOS-
25 LAL. TiC FLOW TABLE’ corresponding to each

code No.
2 4

24 fh fl fl jl fl Vehicle speed sensor

3 Mass air flow sensor

3 7

‘7 | ULL “°°
4 2

42 _ ULL. Camshaft position sensor

4 6

“| A_Inn ““"*
541 8 1 EGR valve (stepper motor,

FULL fl if equipped)

eee
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DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN

. . Diagnose trouble according to “DIAGNOS-5 2
52 Fuel system (vehicle with heated | 5.5 ow TaBLe” corresponding to each| | | j | j | fl oxygen sensor only) code No
12 A 2 Normal This code appears when none of the otherJLSUL. codes (above codes) are identified.

NOTE:

For DTC 37 with *, malfunction indicator lamp does not light even if it is detected.
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A-1 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (‘CHECK ENGINE” LAMP} DOESN'T LIGHT AT IGNITION
SWITCH ON)

VAY nnd AB

8/W-——1D3

Bt Ag

Teebai

BIG mond B25, DB.

B/BI ———d B26, D9

BLOF meme OQ

. Main fuse box
4G” tuse
“FI” fuse

. Ignition switch

. “IG” circuit fuse

. Malfunction indicator lamp
(CHECK ENGINE” lamp)

A16 Pom W/R med

. Main relay

. ECM (PCM)

. Test switch terminal in
monitor connector

SN
 

SAP
O

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

AB AS4 D2

Ppa Sea Se SS * Ca

SVILOOSSY ONION te
NOTE:
If malfunction indicator lamp (“CHECK ENGINE” lamp) lights for 2 to 3 seconds and remains OFF after that
at ignition switch ON, check test switch circuit for short to ground.

terminal A34.
3) If OK, then using service wire, ground terminal

A34 in connector disconnected.
Does MIL (“CHECK ENGINE” lamp) turn on at
ignition switch ON?

STEP ACTION YES NO

4 MIL (“CHECK ENGINE” lamp) Power Supply | Go to Step 2. “4G” fuse blown, main fuse
Check blown, ignition switch
1) Turn ignition switch ON. maffunction, BIW" ciroult

indi ina fi } nati etween “IG” fuse and com-no other indicator/warning lights in combination bination meter or poor coupler
‘ connection at combination

meter.

2 ECM (PCM) Power and Ground Circuit Check Go to Step 3. Go to TABLE A-4 ECM (PCM)
Does engine start? POWER AND GROUND

CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in SECTION 6G
or 6G1,.

3 MIL. (“CHECK ENGINE” lamp) Circuit Check Substitute a Bulb burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect con- | known-good ECM | circuit open.

nectors from ECM (PCM}. (PCM) and
2) Check for proper connection to ECM (PCM) at | recheck,
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A-2 MALFUNCTION INDICATOR LAMP (“CHECK” ENGINE LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) FLASHES AT IGNITION SWITCH ON)

AM

03

AB

ao

O21

826, 08
B26, 9
de

A380

Aa

_yt i
t
B

ad
1 Ga

&

O
r 

BO
 

Nm

. ignition switch

. Malfunction indicator lamp
(‘CHECK ENGINE” lamp)

. ECM (PCM)

. Diag. switch terminal in monitor
connector

. Serial data line in DLC

. Immobilizer control module
(if equipped)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

AB AS4 AIG B26 B25 De Dg

aan os
5 WT Arse ee = heft

1H
raat

NV VSI,
STEP ACTION YES NO

1 “CHECK ENGINE” lamp Flashing Pattern Go to Step 2. Go to “Diagnosis”
Check in section 8G.
1) Turn ignition switch ON.
Does lamp flashing pattern indicate diagnostic
trouble code?

2 Diag. Switch Circuit Check System is in good *Y¥” circuit shorted to
Is diag. switch terminal connected to ground via | condition. ground. If circuit is OK
service wire? substitute a known-good

ECM(PCM) and
recheck.
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A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) DOES NOT FLASH OR JUST REMAINS
ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.)

AS

Ag0

Aga

yt A
hd
8

my

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

Ag4 A30 A24 Bog BES

re "Co

&

On
 

Pw
 

Vs

» Ignition switch
. Malfunction indicator lamp

. ECM (PCM)

. Diag, switch terminal in monitor

, Serial data line in DLC
. Immobilizer control madule

(CHECK ENGINE? tamp)

connector

(if equipped)

oe
t Was

+4 —La-t— i= S= =<

> AN
D8

v

\y x

Ty A
id

TIAN 7 Ny 6 S\N vet,

STEP ACTION YES NO

MIL (“CHECK ENGINE” lamp) Circuit Check
1) Turn ignition switch OFF and disconnect

connectors from ECM (PCM).
Does MIL (“CHECK ENGINE” lamp) turn ON
at ignition switch ON?

‘V/¥" circuit shorted
to ground.

Go to Step 2.

ECM (PCM) Connection Check
1) Turn ignition switch OFF.
Is connector (A30 connection) connected
to ECM (PCM) properly?

Go to Step 3. Poor connector
connection.

Diag. switch Terminal Circult Check
1) Connect connectors to ECM (PCM).
2) Using service wire, ground A30 terminal

with connectors connected to ECM (PCM).
8) Turn ignition switch ON.
Does MIl. (“CHECK ENGINE” lamp) flash?

“VY” or “B” circuit open. Substitute a known-good
ECM (PCM) and
recheck,
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A-4 ECM (PCM) POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION SWITCH
ON AND ENGINE DOESN’T START THOUGH IT IS CRANKED UP.)

A8

PN
 

OAReE
W+

. Main fuse box

. 1G" fuse
. “FP fuse
. ignition switch
. “IG? circuit fuse
. Malfunction indicator lamp

(‘CHECK ENGINE” lamp)
. Main retay
, ECM (PCM)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

A34 B26 B25 D3 De 0g

\ D8IF po+] ee V
i it AN ve

eepact |S

SV 66 \ (SNSy 7,
STEP ACTION YES NO

Main Relay Opening Sound Check
Is operating sound of main relay heard at ignition
switch ON?

Go to Step 5. Go to Step 2.

Fuse Check
Is main “FI” fuse in good condition?

Go te Step 3. Check for short in
circuits connected to
thi is fuse.

Main Relay Check
1) Turn OFF ignition switch and remove main

relay.
2) Check for proper connection to main relay at

terminal 3 and 4.
3) If OK, check main relay for resistance and

operation referring to “Main Relay Inspection”
in section 6E1.

Is check result satisfactory?

Go to Step 4. Replace main relay.

ECM (PCM) Power Circuit Check
1) Turn OFF ignition switch, disconnect

connectors from ECM (PCM) and install
main relay.

2) Check for proper connection to ECM (PCM) at
terminals D3, A8, 020 and Det.

3) If OK, then measure voltage between terminal
D3 and ground, A8 and ground with ignition
switch ON.

Is each voltage 10 ~ 14 V?

Go to Step 5. “B/W", “BP or “B/R®

olrcuit open.
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STEP ACTION YES NO

5 ECM Power Circuit Check Check ground circuits “B/G”, | Go to Step 6.
1) Using service wire, ground terminal A& “B/Or’ and “B/BI’ for open.

and measure voitage between terminal If OK, then substitute a
D20 and ground at ignition switch ON. known-good ECM (PCM)

Is it 10-14 V? and recheck.
6 Is operating sound of main relay heard in Step 1? | Go to Step 7. “B/R” or “BP” wire

open.

7 Main Relay Check “B/R’ or “BP wire open. Replace main
1) Check main relay according to procedure in relay,

Step 3.

Is main relay in good condition?

ees SSN mena aanae nanan
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CODE NO.13 LEFT (NO.1) BANK HEATED OXYGEN SENSOR CIRCUIT AND/OR

Terminal side Sensor Sensor
view of sensor signat GND
coupler terminal terminal

i 3

2 Heater terminal

padlf ewawennnnffnn nnd hbonoe
\if

B20, B21 oP O= == a Tae po
Onn nnn nnn *

ets R/BI fn Hi

i ;
te

e 
w

e
 

o
e

 #

Panansntanan
annNnnAi

[l. [1].
. ECM (PCM) TT TT
. ECM (PCM) coupler
. Heater oxygen sensor
. Right (No.2) bank heatedPon

s

oxygen sensor
. Left (No.1) bank heated

oxygen sensor

6. To other sensor

a

Bis B84 B21 B20

CODE NO.26 RIGHT (NO.2) BANK HEATED OXYGEN SENSOR CIRCUIT (IF EQUIPPED)

NOTE:
© Before diagnosing trouble according to flow table giv-

en below, check to make sure that following system
and parts other than Electronic Fuel Injection system
are in good condition.
~ Air cleaner (clogged)
~ Vaccum leaks (air inhaling)
~ Spark plugs (contamination, gap)
~ Ignition coll
~ Ignition timing
~ Engine compression
~ Any other system and parts which might affect A/F!

mixture or combustion.
@ If code No.13 (26) and another code No. are indicated

together, the later has priority. Therefore, check and
correct what is represented by that code No. first and
then proceed to the follwing check.

@ Be sure to use a voltmeter with high impedance (MO/V|
minimum) or digital type voltmeter for accurate mea-
surement.

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

= —beet] eH rimV

ay a a
P4 +f

i
|

|
f

SIF IIOON\IOONY

STEP ACTION YES NO

1 1) Remove ECM (PCM) cover.
2) Warm up engine to normal operating

temperature.
3) Connect voltmeter between B4 (LEFT (No.1)

BANK) or B15 (RIGHT (No.2) BANK) terminal
of ECM (PCM) coupler and body ground.

4) Maintain engine speed at 2000 rpm and after
60 seconds, check voltmeter.

Does the voltage deflect between above and
below 0.5 V repeatediy?

Heated oxygen sensor and | Go to Step 2.
its circuit (closed loop
system, A/F ratio feed back
system) are in good
condition.
Intermittent trouble or faulty
ECM (PCM).
Recheck, referring to
“Intermittent and Poor
Connection” in
SECTION 0A.

2 Does the voltage remain unchanged at 0.5 V
above?

“R” (LEFT (No.1) BANK) or | Go to Step 3.
“R/BI’ (RIGHT (No.2) BANK)
circuit shorted to power
circuit or rich A/F mixture.
If circuit is OK, check MAF
sensor, ECT sensor, fuel
pressure, injectors and their
circuit. If all above are OK,
check ECM (PCM) and its
circuit, referring lo p.GE2-55.
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engine.
Does it indicate 0.5 V or more even once?

or lean A/F mixture.
If connection is OK, check
MAF sensor, ECT sensor,
fuel pressure, injectors
and their circuit.
If all above are OK, sub-
stitute a known-good
ECM (PCM) and recheck.

STEP ACTION YES NO
3 1) Maintain engine speed at 2000 rpm for 60 | Poor B4 (Left (No.1) “R” (LEFT (No.1) BANK)

seconds. BANK) or B15 (RIGHT or “R/BI’ (RIGHT (No.2)
2) Check voltmeter while repeating racing (No.2) BANK) connection | BANK) circuit open/short,

“Gr/Y” circuit open or
oxygen sensor

malfunction.
If wire and connection are
OK, replace oxygen
sensor and recheck.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.14 ECT SENSOR CIRCUIT (LOW TEMPERATURE INDICATED, SIGNAL
VOLTAGE HIGH)

1. ECM (PCM)
2. ECT sensor and gauge

2-1, ECT sensor +
2-2. ECT gauge

3. To combination meter

Baz O/B

21

820, 821

ze
2

Gry

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

B22

\
B21 Bao

—eY i i Vy I
ee

\ |
7
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Sensor Inspection” in section 6E1.
Is check result as specified?

connection.
if connections are OK,
intermittent trouble or faulty
ECM (PCM).
Recheck, referring to
“Intermittent and Poor
Connection” in Section 0A.

STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect | Go to Step 2. “Or/B” wire open, poor B22

ECT sensor coupler. connection or “Or/B”
2) With ignition switch ON, check wire shorted to power circuit.

voltage at “Or/B” wire terminal If wire and connection are
of ECT sensor coupler. OK, substitute a known-good

Is it about 4-5 V? ECM (PCM) and recheck.
2 1) Using service wire, connect “Or/B” | Go to Step 3. “Gri” wire open or poor B20

and “BP wire terminal of ECT sensor and B21 connection.
coupler. if wire and connection are

2) Check voltage at “Or/B” wire OK, substitute a known-good
terminal of ECT sensor coupler ECM (PCM) and recheck.
with ignition switch ON.

Is it below 0.15 V?

3 1) Check ECT sensor referring to “ECT | Poor ECT sensor-to-coupler | Faulty ECT sensor.
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Fig. for STEP 1 Fig. for STEP 2

1. ECT sensor coupler
2. Service wire
3, Engine ground

1. ECT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.



6E2-26 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.15 ECT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
CIRCUIT VOLTAGE LOW)

1. ECM (PCM) U at
2. ECT sensor and gauge

2-1. ECT sensor

2

2-2. ECT gauge = i
3. To combination meter Ba2 OB

2

co

Q

tod

os

820, 821 Gry

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
Bee B21 B20

\ |

ii
¥ €

NYO ee en eee
STEP ACTION YES NO

1 1) With ignition switch OFF, disconnect | Go to Step 2. “Or/B” wire shorted to “Gr/Y”
ECT sensor coupler. wire or ground circuit.

2) With ignition switch ON, check If wire is OK, substitute a
voltage between “Or/B” wire known-good ECM (PCM)
terminal of ECT sensor coupler and recheck.
and ground.

Is it about 4-5 V?

2 1) Check ECT sensor, referring to Poor ECT sensor coupler | Faulty ECT sensor.
“ECT Sensor Inspection” in connection.
section 6E1. if connection is OK,

Is check result as specified? intermittent trouble
or faulty ECM (PCM).
Recheck referring to “Inter-
mittent and Poor Connec-
tion” in section OA.

Fig. for STEP 1

2 +. ECT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to

p.6E2-43 to confirm that the trouble has been corrected.
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(SIGNAL VOLTAGE HIGH)CODE NO.21 TP SENSOR CIRCUIT

al

an Al GrHiR =

812 RIG

820, 821 4 Grit

4. ECM (PCM)
2, TP sensor

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
BI2 Bn

\
|
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pp Vy I ay

N00 ey oe a vinl eae

STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/Y” wire open, poor

TP sensor coupler. B20 and B21 connections,
2) Check voltage between “Gr/R” wire or “Gr/R” wire shorted to

terminal and “Gr/Y” wire terminal of power circuit.
disconnected TP sensor coupler with
ignition switch ON.

Is it about 4 — 5 V?

2 1) Check TP sensor referring to “TP Sensor | “R/G” wire shorted to power} Faulty TP sensor.
Inspection” in this section. circuit.

is check result as specified? If wire is OK, intermittent
trouble or faulty ECM
(PCN).
Recheck referring to
“Intermittent and Poor
Connection’ in section 0A.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.22 TP SENSOR CIRCUIT (SIGNAL VOLTAGE LOW)

4
Lo"

en Al GUA

812 RIG

820, Bat fy Guy

1. ECM (PCM)
2. TP sensor

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

B12 Bit

\

Vy if fA Pp

TAN 7 NVA ONION

STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/R” wire open, “Gr/R”

TP sensor coupler. wire shorted to ground
2) Check voltage between “Gr/R” wire circuit or poor B11

terminal and “Gr/Y” wire terminal of connection.
disconnected TP sensor coupler If wire and connection are
with ignition switch ON. OK, substitute a known-

Is it about 4~—5 V? good ECM (PCM) and
recheck.

2 1) Check TP sensor referring to “TP “R/G” wire open/shorted to | Faulty TP sensor.
Sensor Inspection” in this section. ground or poor B12

Is check result as specified? connection.
If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM).
Recheck, referring to
“intermittent and Poor
Connection” in section OA.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.23 IAT SENSOR CIRCUIT (LOW TEMPERATURE INDICATED, SIGNAL
VOLTAGE HIGH)

BS Lot in

820, B2t

rm
.

ja
a

1. ECM (POM)
2. IAT sensor

ay

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO

1 1) With ignition switch OFF, Go to Step 2. “Lbl’ wire open, poor B8
disconnect IAT sensor coupler. connection or “Lb!” wire

2) With ignition switch ON, check shorted to power circuit.
voltage between “Lb?” wire If wire and connection are OK,
terminal of IAT sensor coupler substitute a known-good ECM
and ground. (PCM) and recheck.

Is it about 4 — 5 V?

2 1) Using service wire, connect two Go to Step 3. “Gr/Y” wire open or poor B20
terminals in [AT sensor coupler. and B21 connection.

2) Check voltage between “Lbi” wire {f wire and connection are OK,
terminal of (AT sensor coupler and substitute a known-good ECM
ground with ignition switch ON. (PCM) and recheck.

Is it below 0.15 V?

3 1) Check IAT sensor referring to Poor IAT sensor coupler Faulty IAT sensor.
‘IAT Sensor Inspection” in connection.
section 6E1. If connection is OK,

Is check result as specified? intermittent trouble of faulty
ECM (PCM). Recheck,
referring to “Intermittent and
Poor Connection” in
section OA.

nt eee
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Fig. for STEP 1 Fig. for STEP 2

jo
r

2

}. IAT sensor coupler
1. IAT sensor coupler “2, Service wite
2. Engine ground 3, Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.25 IAT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
VOLTAGE LOW)

88 cr
.

Q
a

820, Bat

Lol cn.

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

ay

4, ECM (PCM)
2. IAT sensor

Sensor Inspection” in section 6E1.
Is check result as specified?

x nd
b+ a == ee

d.

L-?NVO7 en eee
Bat Bzo

STEP ACTION YES NO
1 1) With ignition switch OFF, Go to Step 2. “Lol” wire shorted to “Gr/Y”

disconnect |AT sensor coupler. wire or ground circuit.
2) With ignition switch ON, is voltage If wire is OK, substitute a

between “Lbi” wire terminal of IAT known-good ECM (PCM) and
sensor coupler and ground 4 V or recheck.
more?

2 1) Check !AT sensor referring to “IAT | Poor IAT sensor coupler Faulty IAT sensor.
connection.
If connection is OK,
intermittent trouble or faulty
ECM (PCW).
Recheck referring to
“Intermittent and Poor
Connection” in section 0A.

Fig. for STEP 1

1. IAT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.24 VSS CIRCUIT (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH
FUEL IS KEPT CUT FOR LONGER THAN 5 SECONDS)

Lo

ee
BY

Buy
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l 81
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1. Vehicle speed sensor
2. Power supply from main relay
3. Speedometer
4. &CM (PCM)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
Does speedometer indicate vehicle
speed?

Faulty “BI/Y” wire or poor
Bi connection.
If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM). Recheck
referring to “Intermittent and
Poor Connection” in
SECTION OA.

Go to Step 2,

1) With ignition switch OFF,
disconnect VSS coupler.

2) With ignition switch ON, check
voltage between “BI/B” wire
terminal and “B/Y” wire terminal of
VSS coupler.

Is voltage about 10 ~ 14 V?

Go to Step 3. “BI/B” or “B/Y” wire open or
short.
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instrument panel referring to
section 8C.

2) Turn ignition switch ON, check
voltage between “BI/Y’ and “B/Y”
terminals of VSS coupler.

Is voltage about 4 ~ 5 V?

STEP ACTION ; YES NO

3 1) Under the same condition in Go to Step 4. Go to Step 5.
Step 2, check voitage between
“BI/Y” and “B/Y” terminals of VSS
coupler.

Is voltage 4 V or more?

4 1) Remove VSS referring to Poor VSS connection or VSS | Malfunction of VSS drive
“Transfer” section. malfunction. or driven gear.

2) Check VSS drive and driven gears | If connection is OK,
for damage and excessive wear. | substitute a known-good

Is it in good condition? VSS and recheck.

5 1) Remove combination meter from | Speedometer malfunction. “BI/Y” wire open/short or faulty
ECM (PCM).
if wire and connection are OK,
substitute a known-good ECM
(PCM) and recheck.

Fig. for Step 2 Fig. for Step 4

4. VSS coupier
2. “BI/Y” terminat
3. “B/Y” terminal
4, “BB” terminal

1, VSS
2, VSS driven gear
3. VSS drive gear

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.33 MAF (MASS AIR FLOW) (LARGE SIGNAL CURRENT FLOW, SIGNAL
SENSOR CIRCUIT VOLTAGE HIGH)

1. ECM (PCM)
2. ECM (PCM) coupler

1 § 3. MAF sensor
4, MAF sensor coupler

3 5. From main relay
4 6. To other sensors

penn E BiB

B23 viw

820, 821 Su.

6

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO

1 1) Remove ECM (PCM) cover. Go to Step 2. “Gr/¥” wire open, poor B20
2) With ignition switch ON, check and B21 connection, “V/W”

voltage between B23 terminal wire shorted to power circuit or
and B20 terminal. faulty MAF sensor.

Is voltage 0.5 — 1.0 V? if wires are OK, substitute a
known-good MAF sensor and
recheck.

2 1) Start engine and check voltage Intermittent trouble or faulty | Substitute a known-good MAF
between B23 terminal and ECM (PCM). sensor and recheck.
B20 terminal. Recheck referring to

Does voltage rise within 5 V range “Intermittent and Poor
when engine speed Is increased? Connection” in SECTION OA.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.34 MAF(MASS AIR FLOW) (SMALL SIGNAL CURRENT FLOW, SIGNAL
SENSOR CIRCUIT VOLTAGE LOW)

1 5 1. ECM (PCM)
2. ECM (PCM) coupler

3 3. MAF sensor
“NN 4. MAF sensor coupler

2 aus & Toolher sensors
823} MON

820, cod ’ Guy.
j |

6

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

7

1. MAF sensor coupler
2. “BIB” wire terminal

oneal a PP nl

i

NV OC ie NOS (—
STEP ACTION YES NO

1 1) With ignition switch OFF, Go to Step 2. “BI/B” wire open or short.
disconnect MAF sensor coupler.

2) With ignition switch ON, check
voltage between “BI/B” terminal of
MAF sensor coupler and ground.

Is voltage 10 - 14 V?

2 1) With ignition switch OFF, connect | Poor B23 connection. “V/W" wire open/short, poor
MAF sensor coupler. If connection is OK, MAF sensor coupler connec-

2) Remove ECM (PCM) cover. intermittent trouble or faulty | tion or faulty MAF sensor.
3) With ignition switch ON, check ECM (PCM). if wire and connection are OK,

voltage between B23 terminal Recheck referring to substitute a known-good MAF
and B20 terminal of ECM (PCM) | “Intermittent and Poor sensor and recheck.
coupler. Connection” in SECTION OA.

Is voltage 0.5 — 1.0 V?

Fig. for STEP 1
NOTE:
Upon completion of inspection and repair work,
perform DTC Confirmation Procedure, referring
to p.6E2-43 to confirm that the trouble has been
corrected.
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CODE NO.37 ABS CIRCUIT (ABS OPERATION SIGNAL DETECTED AS SOON AS
ENGINE STARTED)
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P/B
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1. ABS control module
2, ECM (PCM)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO

1) Disconnect ECM (PCM)
connector.

2) Check continuity between A18
terminal and body ground.

Is there continuity?

“P/B" wire shortd to ground.
Hf wire is OK, substitute a
known-good ABS control
module and recheck.

Go to Step 2.

2 1) Connect ECM (PCM) connector. | Intermittent trouble. If OK, Substitute a known-good ECM
2) With ignition switch ON, check substitute a known-good (PCM) and recheck.

voltage between A18 terminal and | ECM (PCM) and recheck.
ground.

Is voltage 10 - 14 V?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.42 CMP SENSOR (CAMSHAFT (REF SIGNAL NOT INPUTTED FOR 3 SECONDS
POSITION SENSOR) CIRCUIT AT ENGINE CRANKING AND/OR POS SIGNAL NOT

AT ENGINE RUNNING)

§ 1. Signal generator
5 2. Rotor plate

3. Slit for reference (REF) signal
4, Slit for position (POS) signal
5. ECM (PCM)
6. Power surply from main relay

BYUB 020, 021

VIG. BS

Y¥/81 BIO

Gry
1 B20, B24

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect CMP Go to Step 2. “BI/B” wire or “Gr/Y"

sensor connector. wire open.
2) With ignition switch ON, check voltage

between “BI/B” wire terminal and “Gr/Y”
wire terminal of disconnected CMP sensor
connector.

Is voltage 10 — 14 V?

2 1) Connect CMP sensor connector. Go to Step 3. “Y/BI" wire open or
Disconnect connectors from ignition coil shorted to ground
assemblies and fuel injectors. circuit.

2) With ignition switch ON and crankshaft turned If wire is in good
slowly, check voltage between B10 terminal of condition, substitute a
ECM (PCM) connector and B20 terminal. known-good ECM

Does voltmeter indicator diflect between 0 ~ 1 V (PCM) and recheck.
and 4 — 6 V 6 times while crankshaft turned two
revolutions?

3 1) With ignition switch ON and crankshaft turned | Poor B20 and B21 *Y/G” wire open or
slowly, check voltage between B9 terminal of | terminal connection or | shorted to ground
ECM (PCM) connector and B20 terminal. B9 and B10 terminal circuit.

Does voltmeter indicator deflect between 0-1 V | connection of ECM If wire is in good
and 4-6 V? (PCM) connector. condition, substitute a

If connections are OK, | known-good ECM
substitute a known- (PCM) and recheck.
good ECM (PCM) and
recheck.

a
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Co 3.2 J
=

ae
4. Disconnected

CMP sensor coupler
2. “BI/B" wire terminal
3. “Gr/Y" wire terminal

REFERENCE: REFERENCE:Voltage wave form between B10 terminal and GND Voltage wave form between 89 terminald and GND
Crankshaft 2 revolutions
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Crankstatt 2 revolutions ey”

Crankshaft angle 2°

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.46 IAC SYSTEM (IAC VALVE CIRCUIT OPEN, SHORT OR AIR
LEAKAGE)

male Flas 3
Qo , BUB r Da6

/ ta L, B21 1. IAG valve ,
2 ave _ OY Lg/B pis 2 ene cou from main relay

FH vip 14
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TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) Clear DTC referring to section 6E1. Go to Step 2. Go to Step 4.

2) Check IAC vaive referring to “IAC valve
Inspection” in this section.

Is IAC valve in good condition?

2 Check engine idle speed and IAC duty referring | Go to Step 3. Check Idle Air Control _
to “Idle Speed/IAC Duty Inspection” in this System referring to ~
section. Table B-4 “Idle Air
Is idle speed/IAC duty within specification? Control System Check”

in this section.

3 Check MAF sensor referring to “Mass Air Flow | Intermittent trouble. Faulty MAF sensor.
Sensor Inspection’ in this section. If OK, substitute a
Is MAF sensor in good condition? known-good ECM

(PCM) and recheck.
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2) Disconnect IAC valve connector.
3) With ignition switch ON, check

voltage between
D14 - ground
D15 — ground
D24 — ground
D25 — ground

Is voltage 10 — 14 V?

“Gr/BP wire shorted to
power circuit.

STEP ACTION YES NO
4 1) With ignition switch OFF, Go to Step 5. “BI/B” wire open or shorted to

disconnect IAC connector. ground circuit.
2) With ignition switch ON, check

voltage between “b”, “e” terminals
and ground. (Refer to Fig for
Step 4)

Is voltage 10 — 14 V?

§ 1) With ignition switch OFF, connect | Go to Step 6. ‘V/B”, “Lg/B”, “V/Y" or “Gr/BP’
connector to IAC valve. wire open or short.

2) Remove ECM (PCM) cover and If wire is OK, substitute a
disconnect ECM (PCM) known-good IAC valve and
connectors. recheck.

3) Check resistance between “D14”
and “D715”, “D24”" and “D25”.

ls resistance 40 ~ 48 Q?

6 1) Check resistance between Go to Step 7. “V/B", “Lg/B", “V/Y" or “Gr/BI"
“D14’ and ground wire shorted to ground circuit.
“D18” and ground if wire is OK, substitute a
“D24” and ground known-good IAC valve and
“D25” and ground recheck.

Is each resistance infinity?

7 1) Connect ECM (PCM) connectors. | “V/B”, “Lg/B”, “V/Y”, or Substitute a known-good ECM
(PCM) and recheck.

Fig. for STEP 4

8
 

po

7 i;

4. [AC connector

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected,



!

ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-41

CODE NO.51 EGR VALVE (IF EQUIPPED) (STEPPER MOTOR OR ITS CIRCUIT OPEN OR

Ag

SHORT)

Cas 3 1. EGRvalve
im Ea 2. Power supply from main relay

Ln o av8—y 20 3. ECM (PCM)
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TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO

EGR Valve Check
1) With ignition switch OFF, disconnect

connector from EGR valve.
2) Check for proper connection to EGR

valve at each terminal.
3) If OK, check EGR valve for resistance

referring to “EGR Valve Inspection” in
section 6E1.

Is check result as specified?

Go to Step 2. EGR valve malfunction.

Wire Harness Check
1) Connect connector to EGR vaive.
2) Remove ECM (PCM) cover and

disconnect connector from ECM (PCM).
3) Check for proper connection to ECM

(PCM) at system related terminals.
4) If OK, check for resistance between

following terminals of ECM (PCM)
connector disconnected.
DS ~D20 20 ~ 24 Qat
D4 — al 20°C, 68°F

Infinity (c2)

D17 ~ ground 7
D16 — ground

D17 ~ D20
D16 ~ 020

Is check result as specified?

DS ground
D4 ~ ground

Intermittent trouble or
faulty ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in
SECTION OA.

"BI/B”, “Lg”, “Lg/W"

“Lg/Y" or “Lg/R” circuit
open or shorted to
ground.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.52 FUEL SYSTEM (FUEL LEAKAGE FROM FUEL INJECTOR, OXYGEN SENSOR
(IF EQUIPPED WITH OUTPUT VOLTAGE DOES NOT REDUCE WHEN FUEL IS CUT)
OXYGEN SENSOR)

STEP ACTION YES NO

1 1) Check all injectors referring to Go to Step 2. Faulty injector(s).
“Fuel Injector Inspection” in this section.

Are all injectors in good condition?

2 1) Check heated oxygen sensors referring to | Intermittent trouble. Refer to “Heated Oxygen
“Heated Oxygen Sensor Inspection” in if OK, substitute a known- | Sensor Inspection”.
this section. good ECM (PCM) and

Are heated oxygen sensors in good recheck.
condition?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION PROCEDURE

WARNING:
© When performing a road test, select a place where there is not traffic or possibility of atraffic accident

and be very careful during testing to avoid occurrence of an accident.
@ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Clear DTC stored in ECM (PCM) memory referring to “DTC Clearance” in section 6E1.
2) Perform DTC confirmation test under the following conditions.
3) Check DTC referring “DTC Check” in section 6E1.

Test Condition for Code No.14, 15, 21, 22, 23, 25, 33, 34, 51
Turn ignition switch ON for 5 seconds or more.

Test Condition for Code No.37
Running engine for 60 seconds.

Test Condition for Code No.42
Crank engine for 3 sec.

Driving Test Condition for Code No.24, 46, 52

(r/min)
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1) Start engine and warm up engine to normal
operating temperature.

2) increase engine speed to 4,000 r/min. in 3rd
gear in case of M/T model and in “2” range in
ease of A/T model.

3) Release accelerator pedal and with engine
brake applied, keep vehicle coasting for 7 to
10 seconds till engine speed reaches 2,000 r/min.

4) Repeat above steps 2) and 3) 3 times or more.
5) Stop vehicle and then engine. ©

Driving Test Condition for Code No.13, 26

(km/h)

65-757 7 7 >

Engi
ne 

spe
ed

Qai
m

5}

2

~~
.

2)

NOTE:

1) Start engine and warm up engine to normal
operating temperature. :

2) increase vehicle speed to 40 to 45 mile/h
(65 - 75 km/h). ;

8) Keep driving at above vehicle speed for 70 to 80
seconds (M/T: Sth, A/T: O/D).

4) Repeat above steps 2) to 3) 2 times or more.
5) Stop vehicle and then engine.

If the above driving test can not be performed, check oxygen sensor for voitage referring to Step 1 of
Code No.13, No.26 Diag. Flow Table and confirm that heated oxygen sensor and its circuit (Closed
Loop System) are in good condition.
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B-1 FUEL PUMP CIRCUIT CHECK
oa

5 -
BIW D3

Bint UO Bi A8 i
B/R-}~Q_o-—+—¢ ee 20

BIW pat

— 6 UU i WiG-LiAt
BUB4+—Q_ ob P/B 825, 08 Bg

g 4 7 
826, De-+- BB!

8
Da bd. B/Or

B

m

. Main fuse box
“IG” fuse
“Fl” fuse

. Ignition switch
IG” circuit fuse

. Main relay

. Fuel pump relay

. Fuet pump

. ECM (PCM)CONMA
RODA

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

|

1. Service wire

a) iw)

AB “ D3 D2 de
¥ iN y o8

=e == EEx PET

im ai fly

NV OZ x PN) a a (a |
B25. D20

STEP ACTION YES NO
1 Is fuel pump heard to operate 3 Fuel pump and its circuit are in Go to Step 2.

seconds after ignition switch ON? good condition.
2 1) With ignition switch OFF, remove | Go to Step 3. “P/B” or “B” wire open,

fuel pump relay from relay box. poor fuel pump relay-to-
2) Using service wire, connect coupler connection or

two terminals of relay connector as faulty fuel pump.
shown in figure.

Is fuel pump heard to operate with
ignition switch ON?

3 1) Check fuel pump relay, referring Poor fuel pump relay-to-coupler Faulty fuel pump
to section 6E1, connection, “W/G” wire open or relay.

Is it in good condition? poor A1 connection.
if wire and connection are OK,
substitute a known-good
ECM (PCM) and recheck.

Fig. for Step 2

Left hand steering vehicle Right hand steering vehicle
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B-2 FUEL INJECTOR CIRCUIT CHECK

1

u LS7TLe0—Hore
ae i -eve bes
T

1272 BS s | |

BIW Fos
[8

LEED. BI Ag
+B/R-+o 0 BB p20, 021

2 i‘ P D? B28, DBF~-B/G

+ Hee 06 peeve
{LTT Pc—Hore 626, DokB/Or

. Main relay

. Fuel injector No.t

. Fuel injector No.2

. Fuel injector No.3

. Fuel injector No.4
. Fuel injector No.5
. Fuel injector No.6
. ECM (PCM)SBNAAA

YOW 
=

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

Using sound scope, check each injector for
operating sound at engine cranking.
Do all 6 injectors make operating sound?

48 019.07 D6 pie pos DP
¢ \ L r bs

a a a \

1 .a ZL ry

NN OCA obs VIVO (|
B25 D20

INSPECTION

STEP ACTION YES NO
1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.

2 Wire Harness Check
1) Remove ECM (PCM) cover and

disconnect connectors from ECM (PCM).
2) Check for resistance between following

terminals of ECM (PCM) connector
disconnected.
D6 ~D20 10-14 Qat
D7 ~D20 20°C, 68°F
D1i8 ~D20
D19 -D20
D27 —D20
B28 ~D20

Is check result as specified?

Fuel injector circuit is
in good condition.

Faulty wire harness.

3 Does none of 6 injectors make operating
sound at Step 17

Go to Step 4. Check coupler connection
and wire harness of injector
not making operating
sound and injector itself
(Refer to “Fuel Injector in-
spection” in this section).

4 Check power circuit of injectors for open and
short.
Is it normal?

Check all 6 injectors for
resistance respectively.
lf resistance is OK, substi-
tute a known-good ECM
(PCM) and recheck.

Power circuit open or
short.
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B-3 FUEL PRESSURE CHECK

. Injector

. Delivery pipe

. Fuel pressure
regulator

. Fuel filter

. Fuel pumpoO
, 

on
a

{A): Gauge
{B): Hose
(C): 3-way joint

NOTE:
Before using following flow table, check to make sure that battery voltage is higher than 11 V. If baitery
voltage is low, pressure becomes lower than specification even if fuel pump and line are in good condition.

STEP ACTION YES NO
1 1) Install fuel pressure gauge, referring Go to Step 2. Go to Step 5.

to p.6E2-72.
2) Operate fuel pump, referring to p.6E2-72.
Is fuel pressure then 270 — 310 kPa (2.7 -3.1
kg/om?, 38.4 — 44.0 psi)?

2 Is 200 kPa (2.0 kg/cm?, 28.4 psi) or higher Go to Step 3. Go to Step 4.
fuel pressure retained for 1 minute after
fuel pump is stopped at Step 1?

3 1) Start engine and warm it up to normal Normal fuel pressure. Clogged vacuum
operating temperature. passage for fuel

2) Keep it running at specified idle speed. pressure regulator or
Is fuel pressure then within 210 ~ 260 kPa faulty fuel pressure
(2.1 ~ 2.6 kg/em?, 29.8 — 37.0 psi}? regulator.

4 Is there fuel leakage from fuel feed line Fue! leakage from Go to Step 10 on the next
hose, pipe or joint? hose, pipe or joint. page.

5 Was fuel pressure higher than spec. in Step 1? | Go to Step 6. Go to Step 7.
6 1) Disconnect fuel return hose from fuel pipe Restricted fuel return Faulty fuel pressure

and connect new hose to it. hose or pipe. regulator.
2) Put the other end of new return hose into

approved gasoline container.
3) Operate fuel pump.
Is specified fuel pressure obtained then?

7 Was no fuel pressure applied in Step 1? Go to Step 8, Go to Step 9.
(Low pressure is
measured.)
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STEP ACTION YES NO
8 With fuel pump operated and fuel return | Faulty fuel pressure Shortage of fuel or fuel pump

hose blocked by pinching it, is fuel pres- | regulator. or its circuit defective (Refer
sure applied? to Table B-1 “Fuel Pump

Circuit Inspection’).

9 1) Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted
2) With fuel return hose blocked by regulator. fuel feed hose or pipe, faulty

pinching it, check fuel pressure. fuel pump or fuel leakage
Is it 450 kPa (4.5 kg/om?, 64.0 psi) or from hose connection in fuel
more? tank.

10 1) Disconnect fuel return hose from fuel | Faulty fuel pressure Fuel leakage from injector,
pipe and connect new hose te it.

2) Put the other end of new return hose
into approved gasoline container.

3) Check again if specified fuel pressure
is retained.

While doing so, does fuel come out return
hose?

regulator. faulty fuel pump (faulty check
valve in fuel pump) or fuel
leakage from fuel pressure
regulator diaphragm.
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B-4 IDLE AIR CONTROL SYSTEM CHECK

TR
ss Engine coolant

B/w—A3 AB0H-Y.Has A23 vfs
020, 24 Fs
p18 ir
Did
peg BORE

peH-B/e!
4P24 26, DaisB/Or

ey Air

‘E
LL

COLD HOT

- IAC valve
. Fast idte controt system

Bypass air
. Engine coolant
. ECM (PCM)
. Monitor coupterPUR

O

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

with headlights turned ON? tion.

AS Alg& Dig DI4 p3 b2 D9

\_ of
: Soca Pe =o TEES : m8fl a ¥ t

| at. ji}

tan i i aaad A30 B25 25 pbs B20

STEP ACTION YES NO
1 Check engine idle speed and IAC duty referring | Go to Step 2. Go to Step 3.

to “Idle Speed/IAC Duty Inspection” in this sec-
tion.
Is idle speed/IAC duty within specification?

2 Is engine idle speed kept specified speed even | Systemisin goodcondi- | Go to Step 3.

3 Check IAC valve referring to “AC Valve Inspec-
tion” in this section.
Is check result as specified?

Go to Step 4, {AC valve malfunction,
“BI/B”, “Lg/B”, “V/B”,
“Gr/Bl” or “V/Y" wire
open or short or poor
coupler connection.
If all above are OK,
substitute a known-
good ECM (PCM)
and recheck.
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STEP ACTION YES NO

4 Was idle speed within specification Check for following: Go to Step 5.
in Step 1? ~ Vacuum leakage

— Air inhaling
— Fast idle control system
~EVAP canister purge

control system
~ Accessory engine load
~ Stuck of PCV vaive
~ Clog of idle air passage
~ MAF sensor
~ TP sensor
~ ECT sensor
~ EGR vaive malfunction

if equipped
(leakage from valve seat)

~ A/C signal (p.6E2-52)
~ Transmission range switch

signal section 7B1.

5 Was idle speed higher than Go to Step 6. Go to Step 9.
specification in Step 1?

6 Check A/C (input) signal circuit referring to| Go to Step 7. A/C signal circuit open
Step 1 of Table B-7 “A/C Signal Circuit or short, or A/C system
Check”, if equipped. (A/C signal can be malfunction.
also checked by using Tech-1.)
Is it in good condition?

7 Check ABS signal circuit for voltage Go to Step 8. ABS signal circuit
if equipped. shorted to ground
1) Turn ignition switch ON. or ABS malfunction
2) Check voltage between A18 terminal

of ECM (PCM) connector connected
and body ground.

Is voltage 10-14 V?

8 Was IAC duty less than about 10 % Check abnormal air inhaling Check TP sensor
(or more than about 90% for OFF duty from intake manifold, throtile | (closed throttle
meter) in Step 1 of this table? body, fast idle control system, } position) and ECT sen-

PCV vaive and EVAP canister | sor for performance.
purge control system. If sensors are OK, sub-

stitute a known-good
ECM (PCM) and
recheck.

9 Check transmission range switch signal Go to Step 10. Transmission range
referring to section 7B1. switch malfunction or its
Is check result satisfactory? circuits open or short.

10 | Was IAC duty more than about 50 % Check parts or system which | Substitute a known-
(or less than 50 % for OFF duty meter) can cause engine low idle. good ECM (PCM) and
in Step 1 of this table? ~ EGR vaive malfunction if recheck.

equipped. (leakage from
valve seat)

~ Accessory engine load
— Clog of idle air passage
—~ Etc.
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B-5 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

2

B/W Pips 1 3

LOT BI— AB
cs BUB D209

= l p21X
— 1 BvB

B25, D8P+-B/G

vie pt b2--8/81

vv B26, D9} +B/0r

. Main relay
ECM (PCM)
Sensed information
intake manifold
EVAP canister purge valve
EVAP canister

. Tank pressure contro! valve

. Fuel tankPN
 

OM
 

BE
D

V i iA Vy {\ =
p+ i V

i i fa
t

SN) ah be

EVAP canister purge solenoid
vaive, referring to p.6E2-88.

Are they in good condition?

e “Y/B” wire shorted to ground
@ Poor EVAP canister purge

solenoid vaive coupler
connection

®@ Poor D1 terminal connection.
If wire and connection are OK,
substitute a known-good ECM
(PCM) and recheck.

NV 60 PSY (77S
B25

STEP ACTION YES NO

1 1) Check EVAP canister purge system | EVAP canister purge system isin | Go to Step 2.
for operation, referring to p.6E2-88. | good condition.

Is it in good condition? Check EVAP canister, tank
pressure control valve and fuel
filler cap.

2 1) Check vacuum passage, hoses and | @ “Y/B” wire open # Vacuum passage
clogged

@ Vacuum leakage
@ Faulty EVAP canister

purge solenoid valve
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B-6 EGR SYSTEM CHECK (IF EQUIPPED)

1. Main relay
= 2. ECM (PCM)

ON Den Bw D3 3. Sensed information
4. EGR valve

SEO 5. Intake manifoldal As Ko 3 6. Exhaust gas
Qo BvB t 020

021
4

~~ BB
lg DS

B28, Dar PB/G
LghW -+—|D4

Dobe tel / Bt
prmenee LEY mmo 17

Lg/R I O16 B26, 09 +B/Or:

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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‘ {J \_|

= — Ty FT oe
+P a BES TT TEFEPrT

“|L_ —-pe
Jt tf

jit. | i

STEP ACTION YES NO
1 1) Check DTC referring to “DTC Check” | Go to applicable DTC Diag. | Go to Step 2.

in section 6E1. Flow Table.
Is there any malfunction DTC?

2 1) Check EGR system referring to EGR system is in good Clogged EGR pipe, stuck
“EGR System inspection” In condition. or faulty EGR valve.
section 6E1.

Is check result as specified?
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TABLE B-7 A/C SIGNAL CIRCUITS CHECK (IF EQUIPPED)

GriW A27

Y/8 A28

<4

. A/C amplifier
. Sensed information
. ECM (PCM)
- TP sensor signal
. ECT sensor signal
. CMP sensor signalPOboO

n-~

mae &

Keen

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

seen a woes a a ee ae atLop Fnd i me Lp} ane a ie:

Ppt |

27

SV 0 NV (-

A/C switch and/or heater
blower switch OFF
(A/C is not operating): 0~-1.5V
While engine running at
idle speed and both A/C
switch and heater blower
switch ON (A/C is operating): 10-14 V

Are check result as specified?

STEP ACTION YES NO

1 Check A/C Signal Circuit. Go to Step 2. “¥/B” circuit open or
1) Check voltage at terminal A28 with short, Evaporative

ignition switch ON. temperature is below
A/C switch and/or heater 1°C (34°F) or faulty
blower switch OFF A/C system.
(A/C is not operating): 10-14V
Both A/C switch and heater
blower switch ON: 0-15V

Are check result as specified?

2 Check A/C Cut Signal Circuit. A/C control signal “Gr/W’" circuit open or
1) Check voltage at terminal A27. circuits are in good short, Poor performance

While engine running and condition. of ECT sensor, TP
sensor, Engine start
signal inputted or A/C
amplifier malfunction,
If none of the above
exists, substitute a
known-good ECM (PCM)
and recheck.
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(IF EQUIPPED)
TABLE B-8 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM CHECK

BIW 03 Kos

a Ag

a8 p20
i

RIBae

h

LESH BYR YB Las

024

B28, D8 B/G

D2 B/BE

B26, Do}-4-B/Or

. Main fuse box
“HTR” fuse
AIC fuse
A/C condenser fan motor relay
A/C condenser fan motor

. Ignition switch
Main relay

. ECM (PCM)

. Sensed informationPO
N 

MOP
ED

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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Sd et i ae ae

WARNING:
Keep hands, tools, and clothing away from A/C condenser 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 re-

sponse to the ECT sensor with the ignition switch In the “ON” position.

A/C condenser fan should be operated
under following condition A or B only.
A: When engine is running and A/C

is operating.
B: When engine coolant temp. is 113°C,

235°F or more with ignition switch ON,

Is check result as specified?

condition.

STEP ACTION YES NO

1 1) Check DTC referring to “DTC Check” Go to applicable Go to Step 2.
in section 6E1, DTC Diag. Flow Table.

Is there any malfunction DTC?

2 1) Check A/C condenser fan for operation. | This system is in good Go to Step 3.

Ne
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STEP ACTION YES NO

3 1) Remove ECM (PCM) cover.
2) Check voltage between A5 terminal of

ECM (PCM) connected coupier and
ground.
Other than conditions
A and B in Step 2:
Under condition A or
B in Step 2:

ls check result as specified?

10-14V

O-1V

Fuse blown, “R’” or “R/BI”
circuit open, malfunction
of condenser fan motor
or relay.

*Y/G" circuit open,
“BI/R” or “Y/BI’ circuit
open or short, or relay
maifunction.
if above are OK, substitute
aknown-good ECM (PCM)
and recheck.
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INSPECTION OF ECM (PCM) AND ITS CIRCUITS
ECM (PCM) and its circuits can be checked at ECM (PCM) wiring
couplers by measuring voltage and resistance.

CAUTION:
ECM (PCM) cannot be checked by itself. Itis strictly prohib-
ited to connect voltmeter or ohmmeter to ECM (PCM) with
couplers disconnected from it.

Voltage Check
1) Remove ECM (PCM) cover from bracket referring to “ECM

(PCM) REMOVAL”.
2) Check voltage at each terminal of couplers connected.

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

1. Glove box
2. Engine ground

[3] € cle BloELE ral em {SPE ai Seer eet
alah $ ATATAIATS pers 8 Br BT 8 BS BGS es sisi IPRA Be
AISA DISIAMADIAMI SADR SIELE Slabdsl Sigh Sais sD iRis RIDA RIB

2 4. ECM (PCM)
2. Connector (viewed from hamess side)
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

0-25V For 3 sec. after ignition switch ON or while engine

At Fuel pump relay ane
After 3 sec. from ignition switch ON with engine10-14V
stopped

A2/A3 —- —
A4 Tachometer O-1V Ignition switch ON, engine stops
AS A/C condenser fan motor relay 10-14V Ignition switch ON, Engine coolant temp.:

(if equipped) (less than 113°C, 235°F)
AG me —

For 4 sec. after ignition switch ON or overdrive cut
O-1N switch ON

A? “O/D OFF" lamp (A/T VEHICLEIDO pIAIT VE ) Jo-14V After 4 seo. from ignition switch ON and overdrive cut
switch OFF

10—14V ignition switch OFF
A8 Main relay o-2V ignition switch ON

o-tV ignition switch ON, P/N change switch: POWER

AQ Power/Normal change switch mode
(A/T VEHICLE) $0-14V Ignition switch ON, P/N change switch: NORMAL

mode

o-1V Ignition switch ON, P/N change switch: POWER
mode

Ai0 “POWER?” | ‘A/T VEHICLEamp ( ) ignition switch ON, P/N change ewitch: NORMAL
10-14V

mode

A11/A12 —— —

AIS Heater blower switch 10-14V Ignition switch ON, heater blower switch OFF
eater blower switc!wl O-15V ignition switch ON, heater blower switch ON

; . 10~14V Ignition switch ON, overdrive cut switch OFF
Al4 Overdrive cut switch = r r ~e-1V Ignition switch ON, overdrive cut switch ON

o-1V Rear defogger switch and lighting switch OFFRear defogger switch (if equipped) ignition ae ON ging
and lightin itch (M/T VEHICLE ~ ‘A15 ighting switch ( ) 10-14¥ Rear defogger switch or lighting switch ON
Rear defogger switch 0-15V Rear defogger switch OFF

(if equipped, A/T VEHICLE) 40-14V Ignition switch ON, rear defogger switch ON
A1l6 Test switch terminal 10-14V Ignition switch ON

Al7 Output duty select terminal 10-14V ignition switch ON
A18 ABS control module (if equipped) 10-14V Ignition switch ON
At9 CO adjusting resistor (if equipped) —_— ne

A20 ~ A22 — —_——
A23 Duty output terminal O-1V Ignition switch ON
A24 Data link connector 4mBV Ignition switch ON
A25 _—— mm

10-14V Ignition switch ON

A26 Power steering pressure switch 0-1¥ With engine running at idle speed, turning
steering wheel to the right or left as far as it stops
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
27 AIC cut signal (if ioped o-15V A/C is not operating

cut signal (if equipped) 10-14¥ A/G is operating
40-44V Ignition switch ON, A/C switch or heater blower

a2 | A/C signal (it equipped switch OFFsignal (if equipped) ignition switch ON, A/C switch ON and heater blower
o-1V 1

switch ON

A29 Light! itch (A/T VEHICLE) Q~1V ignition ewitch ON, lighting switch OFF
ighting switch ( 70-14V ignition switch ON, lighting switch ON

A380 Diag. switch terminal 10-14V Ignition switch ON
OntV¥ Brake pedal released (switch OFF),

Asi | Stop lamp swith (A/T VEHICLE: Ignition ewiteh ONitP lamp e ) Brake pedal depressed (switch ON), ignition switch
10-14V

ON

Ag2 co adjusting resistor (~}
(if equipped)

Power source for CO adjusting _ oat ;
A33 resistor (it equipped) 4.75 ~5.25V Ignition switch ON

A34 Malfunction indicator lamp 0-25V ignition switch ON, engine stops
(“CHECK ENGINE” lamp) 40-14V Engine running

A35 Power source for back up 10-14V ignition switch ON and OFF

BI Vehicle speed sensor Deflects between ignition switch ON, Rear right tire turned slowly with
p Oand over4V rear left tire locked

B2/B83 _ — —

Left (No.1) bank heated oxygen Deflecis between 1 write engine running at 2,000 r/min.
B4 . over and under ,sensor (if equipped) O5V for 1 min, or longer after warmed up

. 10-14V ignition switch ON
BS Heater of right (No.2) bank HO2S Daflects between

(if equipped) 0-1 Vand 10-14V At specified idle speed after engine warmed up

10-14V Ignition switch ON
BE Heater of left {No.1} bank HO2S Dalloots between

(if equipped) b~4V and 10-14V At specified idle speed after engine warmed up

B7 — —

| ignition switch ON, Sensor ambient temp.:
Bs Intake air temp. sensor 2.2-3.0V 20°C, 68°F

a Deflects between iss .
B9 Camshaft position sensor (POS) O-iVand4-6V ignition switch ON, Crankshaft turned slowly

ays Deflects between at .
B10 Camshaft position sensor (REF) O-1Vand4—6V ignition switch ON, Camshaft turned slowly

B11 Power source for TP sensor 4,75 ~5.25V Ignition switch ON
0.35 ~ 0.65 V ignition switch ON, Throtile valve at idle position

Bi2 Throttl ition meOne position Sensor 35-45V Ignition switch ON, Throttle valve at full open position
B13/B14 _ —

BIS Right (No.2) bank heated oxygen Detlocts between While engine running at 2000 r/min. for 1 min. or
sensor (if equipped) 05V tonger after warmed up

B16-B19 —_ — ——.

B20/B21 | Ground —

B22 Engine coolant temp. sensor 05-098V Ignition switch ON, Engine coolant temp.:80°C, 176°F
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

aes M inf 05-1.0V Ignition switch ON and engine stops

a88 air How Sensor 15-18V With engine running at idle speed
B24 — —

B25 Ground — —.

B26 Ground = —
Ct Shift solenoid B (A/T VEHICLE) o-1V Ignition switch ON

C2 TCC solenoid (A/T VEHICLE) 0~-1V ignition switch ON
1 a itch “PY 10-14V ignition switch ON, selector lever: “R” range

transmission range switch “R” ~ " ~ maaanC3 (A/T VEHICLE) o-4V Ignition switch ON, selector lever: Other than “R
range

Transmission ra itoh “P* 10-14V Ignition switch ON, selector lever; "P” range
nsmission range swite! ay : . “p”C4 (A/T VEHICLE) o-1¥ Ignition switch ON, selector lever: Other than “P’

range

C8 AND | itch (A/T VEHICLE O-1V ignition switch ON, Transfer lower: 4WD low rangejo iw switch ( ) 10-14V ignition switch ON, Transfer lever: 4H or 2H range
C6 Shift solenoid A 10-14V Ignition switch ON
C7 — _—

ce A/T input speed sensor
(A/T VEHICLE)

co A/T vehicle (output) speed sensor
(A/T VEHICLE)

C10 AIT vehicle (output) speed sensor
(A/T VEHICLE)

C11 —— oon

1 . itch “D” 10-14V Ignition switch ON, selector lever: “D” range
ransmission range switc! = 7 7 “TpC12 (A/T VEHICLE) o-1V Ignition switch ON, selector lever: Other than “D’

range

T _, toh “N” 10-14V Ignition switch ON, selector lever: “N” range
ransmission raniC13 A PT VEHICLE) ge swe o-1V Ignition switch ON, selector lever: Other than “N”

range

Shield wire ground for A/T
input speed sensor and A/T vehicleC14 — —(output) speed sensor
(A/T VEHICLE)

C15 — _—
cis A/T input speed sensor

(A/T VEHICLE)

C17/C18 — _—

i, . 10-14V Ignition switch ON, selector lever: “L” range
Transmission range switch “1.” “c19 (A/T VEHICLE) o-1¥ ignition switch ON, selector lever;

Other than “L” range
. . 10~14V Ignition switch ON, selector lever: “2” range

Transmission range switch “2” ~— ~c20 (AIT VEHICLE) 0-1V Ignition switch ON, selector lever:
Other than “2” range

D1 EVAP canister purge valve 10~14V Ignition switch ON
D2 Ground — we
D3 Ignition switch 10-14V Ignition switch ON
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

D4 fequped motor coil 2, jo-14V -

- ignition switch ON
Ds EGR valve (stepper motor coll 7, o-1V¥

if equipped}

D6 _| Fuel injector No.2 40-14V ignition switch ON
D7 Fuel injector No.1

08 Ground — —

De Ground — ———
Di0 Ignition coil assembly for No.4 ~~ te
O11 {gnition coil assembly for No.3 ~~ i
D12 Ignition coil assembly for No.2 eo ~_
O13 Ignition coil assembly for No.1 ~ —_—

Di4 IAC valve (stepper motor coil 2) ~~ —_—
D168 IAC valve (stepper motor coil 1} — nn

Die i equipped sSrepper motor coil 4, O-1V .

EGR valve (stepper motor coil 3, ignition switch ON
D17 if equipped) 10-14V

D18 Fuel injector No.4 a .
Dia Fuel injector No.3 10-i14V ignition switch ON

D20/D21 | Power source 10-14V Ignition switch ON

D22 Ignition coil assembly for No.6 — —

D23 Ignition coil assembly for No.5 —_ —
D24 IAC valve (stepper motor coil 4} — —

D25 IAC valve (stepper motor coil 3) — ——

; | 6-14V While engine cranking
B26 Engine start signal On1V Olher than above

D27 Fuel injector No.6 aes ;
Dee Fuel injector No.5 10-14V ignition switch ON
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Resistance Check
1) Disconnect couplers from ECM (PCM) with ignition switch OFF.

CAUTION:
Never touch terminalis of ECM (PCM) itself or connect

voltmeter or ohmmeter.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in following table.

CAUTION:
@ Be sure to connect ohmmeter probe from wire harness

side of coupler.
« Be sure to turn OFF ignition switch for this check.
e Resistance in table represents that when parts temper-

ature is 20°C (68°F).

1. ECM (PCM) coupler disconnected
2. Ohmmeter

TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION

A1-D3 Fuel pump relay 70-1102 —

AS—D8 A/C fan motor relay {if equipped) 75-1102 Battery disconnected and ignition
switch ON

A8 — A35 Main relay 7O~—110& _

BS -—D3 Heater of right bank HO2S {if equipped) 5-72 —

B6 - D3 Heater of left bank HO2S {if equipped} 5-72 —_—

B25 — Body ground | Ground Continuity —

B26 — Body ground } Ground Continuity —

Ci — Body ground | Shift solenoid B (A/T VEHICLE} 1-152 —

C2 — Body ground | TCC solenoid {A/T VEHICLE} 11-162 —_

C6 ~ Body ground | Shift solenoid A {A/T VEHICLE) 11-152 =—_

Di - D20 EVAP canister purge valve 33-390 —

D2 — Body ground | Ground Continuity —_—

EGR vaive (steering motor coil 2, ifD4- D20 equipped) ( 9 20-242 —
DS —D20 cavinneay (stepper motor coil 1, if 20 ~24.2 __

D6 ~ D20 Fuel injector No.2 7-102 —

D7 ~ D20 Fuel injector No.4 7102 —

D8 ~ Body ground | Ground Continuity ~~

D9 = Body ground | Ground Continuity —

014 ~ 020 IAC valve (stepper motor coil 2} 21~23Q —_—

D15 ~ 620 IAC valve (stepper motor coil 1) 21-239 —

D16—D20 cau vagy (stepper motor coil 4, if 20-242 __

D17 = D20 sauipeec) (stepper motor coil 3, if 20-249 __

Dt8 — D20 Fuel injector No.4 10-142 —_—

D19—D20 Fuel injector No.3 19-142 —
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TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
D24 -D20 IAC valve (stepper motor coil 4) 21-232 _—

D25 - D20 IAC valve {stepper motor coil 3) 21-2392 —

D27 — D20 Fuel injector No.6 10-1492 _

D28 - D20 Fuel injector No.5 10-149 —

a
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ON-VEHICLE SERVICE

. Brake booster hose pipe
. Vacuum hose for fuel pressure regulator
. Fuel pressure regulator
. EVAP canister
. Tank pressure control valve
. Engine coolant hoseOnpo

pe

. EVAP canister purge valve

. Breather hose
» EGR pipe

10.
n.
12.

Exhaust manifold
Heated oxygen sensor (if equipped}
EGR valve (if equipped)

13. PCV hose
14, JAC valve
15, IAC hose
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1. Accelerator cable
2, Adjusting nut
8. Lock nut

1, Lever stepper
2. Throttle lever

3 3. Pedal stopper bolt

1, A/T throttle cable
» 2, Adjusting nut

3. Lock nut

GENERAL
When hoses are disconnected and sysiem components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer to figure on previous
page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT
1) Warm up engine to normal operating temperature. And check to

make sure that fast idle control cam is off cam follower lever, if
not check fast idle control system referring to ‘Throttle Body In-
spection” in this section.

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Pedal play “a”: 2 — 7 mm (0.08 — 0.27 in.)

If measured value is out of specification, adjust it to specification
with cable adjusting nut.

3) With accelerator pedal depressed fully, check clearance be-
tween throtile lever and lever stopper (throttle body) which
should be within following specification.

Clearance “b” : 0.5 - 2.0 mm (0.02 — 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt.

A/T THROTTLE CABLE ADJUSTMENT (A/T VEHICLE)
1) Make sure that accelerator cable is adjusted as specified.
2) With throttle valve closed, check clearance “c” which should be

within following specification.

Clearance “c”: 0.8 — 1.5 mm (0.03 — 0.06 in.)

If itis out of specification, adjust it by turning cable adjusting nut.
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IDLE SPEED/IDLE AIR CONTROL (IAC) DUTY INSPECTION
Before idle speed/IAC duty check, make sure of the following.
Lead wires and hoses of engine/emission control systems are

connected securely.
@ Accelerator cable is adjusted.
@ ignition timing is within specification.

¢ All accessories (wipers, heater, lights, A/C, etc.) are out of ser-
vice.

@ Air cleaner has been properly installed and is in good condition.
@ ECM (PCM) does not detect any malfunction DTC.
After above items are all confirmed, check idle speed and IAC duty
as follows.

NOTE:
Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T vehicle),
and set parking brake and block drive wheels.

[Using SUZUKI sean tool, Tech 1]
1) Connect SUZUKI scan tool to DLC with ignition switch OFF.

Special Tool
(A): SUZUKI scan tool, Tech 1
(B): Mass storage cartridge
(C): 16/12 pin adapter

4 2) Warm up engine to normal operating temperature.

(6) 1 1. DEC

3) Check IAC duty and idle speed by using “IAC CAL” mode of SU-
ZUKI scan tool.

A/C OFF A/C ON

Engine idle speed: 750 + 56 r/min.

IAC duty at specified idle speed: 10-50%
800 + 50 r/min,

If duty and/or idle speed is out of specifications, check idie air
control system referring to Diagnostic Flow Table B-4 “IDLE AIR
CONTROL SYSTEM CHECK’ in this section.

4) Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C,
If not, check A/C ON signal circuit and idle air control system.
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oN
A

. B;
. Monitor coupler Cc

is)
E;
F;en

. Service wire

. Duty meter

(engine, colortess coupler)

+ Output duty select
switch terminal

: Diagnosis switch terminal
: Blank
; Ground terminal
i Test switch terminal
+ Duty output terminal

[Not using SUZUKI scan tool]

NOTE:
If ECM (PCM) parts No. ends with “0”, ECM (PCM) does not out-
put IAC duty through duty output terminal in monitor coupler.
First of all, check label on ECM (PCM) for part No. if so, check
IAC duty by using Tech 1.

1) Disconnect scan tool from DLC if connected.
2) Warm up engine to normal operating temperature.
3) Stop engine and connect duty meter between duty output termi-

nai and ground terminal of monitor connector.
4) Using service wire, ground diagnosis switch terminal in monitor

connector.
5) Set tachometer.
6) Start engine and warm it up completely.
7) Check IAC duty and idle speed. If duty and/or idle speed is out

of specifications, check idie air control system referring to Diag-
nostic Flow Table B-4 “IDLE AIR CONTROL SYSTEM CHECK”
in this section.

A/C OFF A/C ON

Engine idle speed: 750 + 50 r/min. 800 + 50 r/min.

IAC duty at specified | 19-50% (1.4~7.0V
idle speed: when battery —

° voltage is 14V)

NOTE:
IAC duty can be checked roughly by using voltmeter. IAC
duty to voltage relation is as follows.

ON DUTY OFF DUTY VOLTMETER
METER INDICA- METER INDICA- INDICATION

TION (%) TION (%) (Vv)

r 100 0
50 50 0.5 x VB
100 0 vB

e“OFF DUTY METER” is such duty meter that indicates
approx. 100% when terminal voltage is approx. “OV”.

e “Ve” represents battery voltage while engine of vehicle be-
ing checked is running.

8) Remove service wire from monitor connector.
9) Install cap to monitor connector.

10) Check that specified engine idle speed is obtained with A/C
ON if vehicle is equipped with A/C.
If not, check A/C ON signal circult and idle air control system.



6E2-66 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

1. CO adjusting resistor knob

IDLE MIXTURE INSPECTION/ADJUSTMENT

(VEHICLE WITHOUT HEATED OXYGEN SENSOR)
All vehicles not equipped with heated oxygen sensor are shipped
with their CO% factory adjusted as follows.

Engine idle mixture _ wy nit j(CO%) 0.8 - 1.3 % at specified idle speed

idle mixture adjustment should never be changed from the original
factory setting. However, if during diagnosis, the check indicates
idle mixture to be the cause of a driver performance complaint or
emission failure, the idle mixture can be adjusted using the follow-
ing procedures.

NOTE:
For this inspection and adjustment, exhaust gas tester (CO
meter) and engine tachometer are necessary.

1) Check idle speed according to “Idle Speed/Idle Air Control Duty
Inspection” section,

2) Using exhaust gas tester, check that idle mixture CO% is within
above specification. if itis out of specification, adjust it to specifi-
cation by turning resistor knob.

3) If idle mixture has been adjusted, confirm that idle speed/IAC
duty is within specification.
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AIR INTAKE SYSTEM
THROTTLE BODY

. Throttle body

. Intake collector
Breather hose
Water hose
MAF sensor
TP sensor

. Fast idle up
thermo wax

NO
PE 

>

On-Vehicle Inspection
1) Check that throttle valve lever moves smoothly.
2) Measure plunger protrusion “a” at engine coolant temp. is 25°C

(77°F).

“a”; 26.6 — 27.4 mm (1.048 - 1.078 in.)

4. Plunger
2, Fastidie

contol cam

3) Warm up engine and check to make sure that fast contro! cam
is off cam follower lever at engine coolant temp. is 52 — 68°C
(126 — 154°F).

O\ Ov 4
N.

f —\, 4. Cam follower lever
If check result in step 2) or 3) is out of specification, replace
throttle body assembly.
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aN
> 1. Accelerator cable

a 2. A/T throttle
3. Water hose

1. Intake air pipe
2. Surge tank pipe

1, MAF sensor 6
2, TP sensor 4. Clampblacket 6. Ground terminal
3. IAC valve 5. Clamp. 7. Intake manifoid

i. EVAP canister purge valve
2, EVAP canister purge 4. EGR pipe

valve hose §. EGR valve (if equipped)
3. Breather hose 6. PCV hose

Removal
1) Disconnect negative cable at battery.
2) Drain cooling system.
3) Remove strut tower bar.
4) Disconnect accelerator cable and or A/T throttle cable from

throttle body.
5) Disconnect water hose from throttle body,

6) Remove intake air pipe and surge tank pipe.

7) Disconnect connector of injector wire.
8) Disconnect connectors of TP sensor, MAF sensor and IAC

valve.

9) Disconnect ground terminal from intake manifold.
10) Remove clamp bracket from intake collector.

11) Disconnect connectors of EVAP canister purge valve and EGR
valve (if equipped).

12) Disconnect PCV hose, breather hose and EVAP canister purge
vaive hose.

13) Remove EGR pipe.
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rN “ —~$

=Y >

5. TP sensor
6. Throttle fever

1. Intake manifold
2. Intake collector
3. Throttle body

4. Intake collector
2. Gasket

4, Strut tower bar

14) Remove throttle body and intake collector from intake man-
ifold.

15) Disconnect hoses of IAC valve and PCV from throttle body.
16) Remove throttle body from intake collector.

NOTE:
@ MAF sensor, TP sensor, or other components containing

rubber must not be placed in a solvent or cleaner bath.
Achemical reaction will cause these parts to swell, hard-
en or get distorted.

Don’t put drills or wires into passages for cleaning. It
causes damages in passages.

Installation
1) Clean mating surfaces and install throttle body gasket to intake

collector with new gasket.
2) Install throttle body to intake collector and tighten bolts.
3) Connect IAC valve hose and PCV hose.
4) Install throttle body and intake collector to intake manifold with

new intake collector gaskets.
5) Install EGR pipe with new gaskets.
6) Connect PCV hose, breather hose and EVAP canister purge

valve hose.

7) Connect connectors of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.

8) Install clamp biacket to intake collector.
9) Connect ground terminal to intake manifold.

10) Connect connectors of TP sensor, MAF sensor and IAC valve.
11) Connect connector of injector wire.
12) Install surge tank pipe to intake manifold with new gaskets and

intake air pipe to throttle body.
13) Connect engine coolant hoses to throttle body.
14) Connect accelerator cable and A/T throttle cable (A/T).

15) Install strut tower bar and tighten bolts.
16) Refill cooling system.
17) Connect negative cabie at battery.
18) Adjust accelerator cable and A/T throttle cable, refer to “AC-

CELERATOR CABLE ADJUSTMENT” and "A/T THROTTLE
CABLE ADJUSTMENT’ in this section.
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IDLE AIR CONTROL VALVE (IAC VALVE)

Removal
1) Disconnect battery negative cable at battery.

2) Disconnect IAC vaive connector.
3) Remove IAC vaive from intake collector.

« IAC valve
. IAC valve gasket
. Intake collector
. Intake manifoldPen

s

On-Vehicle Inspection
1) Disconnect connector from IAC valve.
2) Check each coil of IAC vaive for resistance.

Terminals Resistance
Between“a” and “b”

“b’ and “c” 20-249
“a” and “e” at 20°C, 68°F
“e" and“?

If resistances is out of specification, replace.
3} Remove [AC valve from intake collector.
4) Connect connector to IAC vaive.
8) Check that plunger of IAC valve moves once and then stops as

soon as ignition switch is turned OFF.

NOTE:
This check should be performed by two people, one person
operates ignition switch while the other checks plunger op~
eration.

if plunger of IAC vaive does not operate at all, check wire har-
nesses for open and short. If wire harnesses are in good condi-
tion, replace IAC vaive and recheck.
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PO
N

. IAC valve

. IAC valve gasket
. Intake collector
. Intake manifold

Installation
For installation, reverse removal procedure and note following pre-
cautions.

@ Use new gaskets.
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1. Fuel feed pipe
2. Fuel return pipe
3. Fuel pressure regulator
4. ENGINE

CONDITION FUEL PRESSURE
With fuel pump 270-310 KPa
operating and 2.7 —3.1 kg/em?
engine stopped 38.4 -— 44.0 psi

At specified 210 — 260 KPa |idle speed 2.1 — 2.6 kg/cm

29.8 — 37.0 psi

With 1 min. after
engine (fuel pump) OO glows
stop (Pressure re- 28.4 psi
duces as time passes)

FUEL DELIVERY SYSTEM
Fuel Pressure Inspection
1) Relieve fuel pressure in fuel feed line referring to “Fuel Pres-

sure Relief Procedure” in “ENGINE GENERAL INFORMA-
TION” section.

2) Disconnect fuel feed hose from delivery fuel feed pipe.

CAUTION:
Asmall amount of fuel may be released when fuel feed
hose is removed. Place container under the fuel feed
hose or fuel feed pipe with a shop cloth so that released
fuel is caught in container or absorbed in cloth. Place
that cloth in an approved container.

3) Connect special tools and hose between fuel feed hose and
fuel feed pipe as shown in figure, and clamp hose securely to
ensure no leaks occur during checking.

Special Tool
(A): 09912-58441
(B): 09912-58431
(C): 09912-58490

4) Check that battery voltage is above 11 V.

5) Turn ignition switch ON to operate fuel punp and after 3 se-
conds turn it OFF. Repeat this 3 or 4 times and then check fuel
pressure.

6) Start engine.
7) Measure fuel pressure at idling.

If measure pressure doesn’t satisfy specification, refer to
“Diagnostic Flow Table B-3” and check each possibly defective

part. Repiace if found defective.

8) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:
As fuel feed line is still under high fuel pressure, make
sure to release fuel pressure according to following
procedures.
@ Place fuel container under joint.
Cover joint with rag and loosen joint nut slowly to

release fuel pressure gradually.

9) Remove fuel pressure gauge, hose and 3-way joint.
10) Connect fuel feed hose and clarnp it sescurely.
11) With engine “OFF” and ignition switch “ON”, check for fuel

leaks.
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FUEL PUMP

On-Vehicle Inspection

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.

1) Remove filler cap and turn ON ignition switch. Then fuel pump
operating sound should be heard from fuel filler for about 3 se-
conds and stop. Be sure to reinstall fuel filler cap after checking.

if above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1”.

1, Fuel filter
2. ignition switch

2) Fuel pressure should be felt at fuel return hose for 3 seconds af-
ter ignition switch ON.

If fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3”.

1. Fuel reutrn hose

Removal
1) Remove fuel tank from body according to procedure described

in section 6C and remove fuel pump from fuel tank.

Inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fuel tank.

Installation
1) Install fuel pump to fuel tank and then install fuel tank to body ac-

cording to procedure described in section 6C.

a cea ptaa
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1. Vacuum hose
5

1. Fuel pressure regulator
2. Fuel return hose
3. Delivery pipe

re
d

1. Fuel pressure regulator

FUEL PRESSURE REGULATOR

Removal
1) Relieve fuel pressure according to procedure described on

p. 6-4.

2) Disconnect battery negative cable from battery.
3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuei pressure regulator from fuel delivery pipe.

CAUTION:
A small amount of fuel may be released when it is from
delivery pipe.
Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure regulator.

CAUTION:
Asmall amount of fuel may be released when hoseis dis-
connected. Cover hose to be disconnected with a shop
cloth.

Installation
For installation, reverse removal procedure and note following pre-
cautions,

@ Use new O-ring.
@ Apply thin coat of gasoline to O-ring to facilitate installation.

@ Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
(a): 10 N-m (1.0 kg-m, 7.5 lb-ft)

@ With engine “OFF” and ignition switch “ON”, check for fuel leaks
around fuel line connection.
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1. Sound scope

1. Fuel feed hose
2. Fuel retum hose
3. Injector wire
4. Vacuum hose

ro
)

6.
7.
8

. Pressure reguiator
. Delivery pipe
. Fuel connect pipe
. Fuel teed pipe

FUEL INJECTOR

On-Vehicle Inspection
1) Using sound scope or such, check operating sound of injector

when engine is running or cranking.

Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector circuit
(wire or coupler) or injector.

2) Disconnect connector from injector, connect ohmmeter be-
tween terminals of injector and check resistance.

Resistance of injector: 10 ~ 14.2

If resistance is out of specification, replace.
3) Connect connector to injector securely.

Removal
1) Relieve fuel pressure according to procedure described on

p. 6-4.

2) Remove throttle body intake collector, refer to “THROTTLE
BODY REMOVAL?’ in this section.

3) Disconnect fuel feed hose and fuel return hose.
4) Disconnect vacuum hose and fuel return hose from fuel pres-

sure regulator.
5) Remove fuel feed pipe and fuel connect pipe from delivery pipes

(right and left).

CAUTION:
A small amount of fuel may be released when it is from
delivery pipe.
Place a shop cloth under delivery pipe so that released
fuel is abosorbed in it.

6) Disconnect connector from each injector.
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1. Fuel feed pipe
2. Fuel return pipe
3. Injector
4. Pressure regulator

7) Remove delivery pipes (right and left) from intake manifold.
8) Remove fuel injector(s).

Inspection

WARNING:
As fuel is injected in this inspection, perform in a well venti-
lated area and away from open flames.
Use special care to prevent sparking when connecting and
disconnecting test lead to and from battery.

1) Install injector and fuel pressure regulator to special tool (injector
checking tool).

NOTE:
Remove grommet from injector, then install injector to spe-
cial tool and tighten bolts by hand.

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to pipes of ve-
hicle.

Special Tool
(B): 09912-58431

8) Connect speciai tool (test lead) to injector,

Special Tool
({C): 09930-88521
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Left hand steering vehicle Right hand steering vehicle

4, Injector
2. Battery
3. Keep as far apart

as possible

4. Injector
2. Vinyl tube
3. Less than one fuel

drop/min
4. Graduated cylinder

1. Insulator
2. Grommet
3. O-ting
4, Cushion

4) Install suitable vinyl tube onto injector nozzle to prevent fuel from
splashing out when injecting.

5) Put graduated cylinder under injector as shown.
6) Disconnect fuel pump relay.
7) To operate fuel pump and apply fuel pressue to injector, using

wire harness as thick as the one used for fuel pump circuit, con-
nect two terminals of relay connector as shown in figure.

8) Apply battery voltage to injector for 15 seconds and measure in-
Jected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:
64 ~ 70 co/15 sec. (2.16/2.25 ~ 2.37/2.47 US/imp, 0z/15 sec.)

9) Check fuel leakage from injector nozzle. Do not operate injector
for this check (but fuel pump should be at work). If fuel leaks
more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.

Installation
1) Replace injector O-ring with new one using care not to damage

it. Install grommet to injector.
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1. insulator
1 2. Cushion

a NX 1, O-ring \
2. Grommet
3. Delivery pipe bolt

. Fuel connect pipe

. Fuel feed pipe

. Gaskets
Fuel return hose
Vacuum hoseope

n

2) Check if insulator is scored or damged. If it is, replace with new

one.

install insulators and cushions to intake manifold.

3) Apply thin coat of fuel to O-rings and then install injectors into de-
livery pipes (right and left) and intake manifold.
Make sure that injectors rotate smoothly. If not, probable cause
is incorrect installation of O-ring. Replace O-ring with new one.

4) Tighten delivery pipe bolts and make sure that injectors rotate
smooihly.

5) Install fuel connect pipe and tighten union bolts to specified
torque with new gaskets.

Tightening Torque
(b): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

6) Install fuel feed pipe and tighten unionbolt fo specified torque
with new gaskets.

Tightening Torque
{a): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

7) Connect vacuum hose and fuel return hose to fuel pressure reg-
ulator.
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AAPo
nps

. Fuel feed hose

. Fuel return hose

. Injector wire

. Vacuum hose

. Pressure regulator

. Delivery pipe

8) Connect fuel feed hose and fuel return hose.
9) Connect connectors to injectors.

10) Install throttle body and intake collector, refer to “THROTTLE
BODY INSTALLATION?” in this section.

11) With engine “OFF” and ignition switch "ON”, check for fuel
leaks around fuel line connection.
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1, MAF sensor connector
2. “BI/B" wire terminat

TERMINAL ARRANGEMENT OF ECM (PCM)
COUPLER (VIEWED FROM HARNESS SIDE)

823 820

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)/POWERTRAIN
CONTROL MODULE (PCM)
Removal/Installation
Refer to section 6&1.

MASS AIR FLOW SENSOR (MAF SENSOR)

Inspection

NOTE:
Use voltmeter with high-impedance (10 kQ/V minimum) or dig-
ital type voltmeter.

1) Remove ECM (PCM) cover from brakcet.
2) With ignition switch OFF, disconnect MAF sensor connector.
3) Connect voltmeter to “BI/B” wire terminal of MAF sensor con-

nector disconnected and ground.
4) Turn ignition switch ON and check that voltage is battery voltage.

H not, check if wire harness is open or connection is poor.
5) Turn ignition switch OFF and connect MAF sensor connector to

MAF sensor.

6) Turn ignition switch ON and check voltage between B23 and
B20 terminal.

Standard voltage: 0.5-1.0V

7) Start engine and check that voltage is lower than 5V and it rises
as engine speed increases.
(Reference data: 1.5—~ 1.8 V at specified idle speed)

if check result is not as specified above, cause may lie in wite
harness, coupler connection, MAF sensor or ECM (PCM).
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1. Throttle body
2. MAF sensor

Removal
1) Disconnect negative cable at battery and coupler from MAF sen-

sor.

2) Remove throttle body, referring to “THROTTLE BODY RE-
MOVAL’ in this section.

NOTE:

Don’t remove MAF sensor.

CAUTION:
@Do not expose MAF sensor (throttle body) to any

shock.
@ Do not blow compressed air by using air gun or the like.
@ Do not put finger or any other object into MAF sensor

and keep away from net. Malfunction may occur.

Installation
4) Install throttle body, referring to “THROTTLE BODY INSTALLA-

TION’ in this section.

INTAKE AIR TEMPERATURE (IAT) SENSOR
Removal/Inspection/installation
Refer io section 6E1.
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1. Reference voltage terminal
2. Output voltage terminal
3. Ground terminal

1, Throttle body lever
2. Throttle position sensor pickup lever
A: Should engage with B

THROTTLE POSITION SENSOR (TP SENSOR)
Inspection
1) Warm up engine and stop it when its temperature has reached

normal operating temperature (Check to make sure that they
have some clearance between fast idle cam and cam follow le-
ver.).

2) Disconnect negative cable at battery and coupler from TP sen-
sor.

3) Using ohmmeter, check resistance between terminals under
each condition given in table below.

TERMINALS RESISTANCE

Between 1 and
3 terminals 4-6 kQ
Between 2 and 0 ~ 4.6 kQ, varying linearly
3 terminais according to throttle valve opening

If check resuit is not satisfactory, replace TP sensor.
4) Connect TP sensor coupler securely.
5) Connect negative cable to battery.

Removal
1) Disconnect battery negative cable at battery.
2) Disconnect connector from TP sensor.
3) Remove TP sensor from throttle body.

Installation
1) To install sensor, place it onto throttle body so that sensor pickup

lever can engage with throttle body lever.
2) Hand-tighten TP sensor screws.

3) Connect connector to TP sensor securely.
4) Connect battery negative cable to battery.
5) Adjust installation angle of TP sensor according to procedure

described in item "Adjustment’.
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TERMINAL ARRANGEMENT OF ECM (PCM)
COUPLER (VIEWED FROM HARNESS SIDE)

1. Throtile body

Adjustment
1) Warm up engine to normal operating temperature.
2) Check to make sure that fast idle cam and cam follower lever are

not in contact with each other. If they are, check fast idle control
system.

3) Loosen TP sensor screws.
4) Remove ECM (PCM) cover from bracket.
5) Turn TP sensor clockwise or counterclockwise and tighten TP

sensor screw at a position where voltage as specified below is
obtained at coupler terminal B12.

NOTE:
If tech 1 and cartridge are available, make an adjustment by
using tech 1 while observing TP sensor voltage.

TP sensor voltage when throttle is fully close: 0.50 + 0.15 [V]

Tightening Torque
(a): 2.5 N-m (0.25 kg-m, 1.8 Ib-ft)

6) Check to make sure that when throttle is fully open TP sensor
voltage is as shown below.

TP sensor voltage when throttle is fully open: 4.0 + 0.5 [V]

7) Install ECM (PCM) cover.
8) Disconnect negative cable at battery for 30 sec. or more and

connect negative cable at battery.



GE2-84 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE}

1, ECT sensor
2. Water outlet cap

1. Water outlet cap

ENGIEN COOLANT TEMPERATURE SENSOR
(ECT SENSOR)

Removal
1) Disconnect negative cable from battery.
2) Drain cooling system.
3) Disconnect coupler from ECT sensor.
4) Remove ECT sensor from water outlet cap.

Inspection
Refer to section 6E1.

Installation
Reverse removal procedure noting the following.
@ Clean mating surfaces of sensor and water outlet cap.
* Use new O-ring.
* Tighten ECT sensor to specified torque.

Tightening Torque
(a): 15 N-m (1.5 kg-m, 11.0 Ib-ft)

® Connect coupler fo sensor securely.
© Refill cooling system.
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1. HO2S connector

1, Left (No.1) bank oxygen sensor

HEATED OXYGEN SENSOR (if equipped)
Sensor Inspection
Inspect oxygen sensor and its circuit referring to flow table of diag-
nostic trouble code No.13 (No.26) in Diagnosis section.

Oxygen Sensor Heater Inspection
1) Disconnect sensor connector.
2) Using ohmmeter, measure resistance between terminals “a”

and “b” of sensor connector.
NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.
Resistance of oxygen sensor heater:
5-7 Qat 20°C, 68°F

If found faulty, replace oxygen sensor.
3) Connect sensor coupler securely.

Removal

WARNING:
To avoid danger of being burned, do not touch exhaust sys-
tem when system is hot. Oxygen sensor removal should be
performed when system is cool.

1) Disconnect negative cable from battery.
2) Disconnect coupler of oxygen sensor (s).
3) Remove oxygen sensor (s) from exhaust manifold (s).

NOTE:

Be careful not to expose it to excessive shock.

Installation
Reverse removal procedure noting the followings.
* Tighten oxygen sensor (s) to specified torque.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 32.5 fb-ft)

@ Connect connector of oxygen sensor (s) and clamp wire harness
securely.

© After installing oxygen sensor (s), start engine and check that no
exhaust gas leakage exisis.
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VEHICLE SPEED SENSOR (VSS)
Inspection/Removai/installation
Refer to section 6E1.

CAMSHAFT POSITION SENSOR (CMP SENSOR)
On-Vehicle Inspection
Refer to flow table of “CMP Sensor Circuit Check” in “Diagnosis”
section.

Removal/installation
Refer to section 6F2.

MAIN RELAY

Inspection
Refer to section 6E1.

FUEL PUMP RELAY
Inspection
Refer to section 6E1.

FUEL CUT OPERATION
Inspection
Refer to section 6E1.
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PUPe
po

. EVAP canister purge vaive

. EVAP canister purge valve hose.

. Breather hose

. EGR pipe

. EGR valve
POV hose

EMISSION CONTROL SYSTEM
EGR SYSTEM (IF EQUIPPED)
System Inspection [Using SUZUKI scan tool (Tech 1)]
Refer to section 6E1.

Removal
1) Disconnect negative cable at battery.
2) Disconnect EGR valve coupler.
3) Remove EGR valve and gasket from intake collector.

Installation
Reverse removal procedure noting following.
@ Clean mating surface of valve and intake collector.

@ Use new gasket.
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1. Purge hose:

.@
)

PAP
O

nD
)

}

cS

. EVAP canister purge valve
EVAP canister purge valve hose

. Breather hose

. EGR pipe

. EGR valve
PCV hose

EVAPORATIVE EMISSION CONTROL SYSTEM

EVAP Canister Purge Inspction
1) Warm up engine to normal operating temperature and keep id-

ling 5 min. or more.
2) Disconnect purge hose from EVAP canister when engine is run-

ning at idle speed.

3) Place finger against the end of disconnected hose and check
that vacuum is not felt but vibration is felt there when engine is
running at idle speed.

4) Also check that vacuum is felt when engine speed is increased
to higher than about 2,000 r/min.
lf check result is not satisfactory, check vacuum passage,
hoses, EVAP canister purge valve, wire harness and ECM
(PCM).

EVAP Canister Purge Vaive Inspection

EVAP Canister Inspection

Tank Pressure Control Valve Inspection
Refer to section 6E1.

PCV SYSTEM
Refer to section 6&1.
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TIGHTENING TORQUE SPECIFICATIONS
Tightening torqueFastening parts 9 ing foray

Nm kg-m lb-ft

Heated oxygen sensor 45 45 32.5
Fuel pressure regulator boits 10 1.0 75
Fuel pipe union bolts 30 3.0 22.0
Engine coolant temp, sensor 18 15 11.0

SPECIAL TOOLS

42 1. Pressure gauge
At 43 09912-58441

. Pressure hose
09912-58431
3-way joint & hose
09912-58490
Checking too! set
09912-58421

. Tool body & washer
. Body plug
. Body attachment-1

Holder
. Return hose & clamp
. Body attachment-2 & washer
. Hose attachment-1
. Hose attachment-2

4-5

ce
]

.

bRSS
BE 

BP 
O 

NV
OA

R 
OM

 
>

BE
D

on

I~ 4. § 1. Storage case
wey 2. Operator's manual
6S 3. Tech 1A

G 4. DLC cable
5. Test lead/probe

— 6. Power source cable
7. DLC cable adaptor
8. Self-test adaptor

09917-47910 09930-88821 09931-76011
Vacuum pump gauge Injector test lead Tech 1 (sean tool) kit

ff cetnntnrnaanaec

EB]

| wsecsrerieteararesemcarinecent |

Mass storage cartridge 09931-96020
16/12 pin DLC adaptor
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SECTION 6F1

IGNITION SYSTEM
(FOR G16 ENGINE)

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 autho-

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

@ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

High-tension cord
Ignition coil assembly (igniter and ignition coll)... cc ete e ene eens
Spark Plug occ ccc cece eee e eee eee eee eee eee EEE NEE EERE EE DEE EE HEED EEE EE EEE
Ignition resistor
CMP sensor
Noise suppressor

TIGHTENING TORQUE SPECIFICATION 0.0.0.6 occ cee enn een ee rennet tenn e nes 6F1-12

SPECIAL. TOOLS

CONTENTS

GENERAL DESCRIPTION ..... 2.002. e cece eee ee renee e een e eee een ene es 6F1- 2
System WING 0... Eee eee eee n een e nee e ETE een SEES 6Fti- 2
COMPONENES 6... eee eee reece terete net ene e tenn snes 6F1- 3

DIAGNOSIS 2... ec ee rece eee e nent eres nee este een nee n ees 6F1- 3
Diagnostic flow table ..... 0.0... cece ccc ce eee nee eben en een ene n enter eee 6Fi- 4
Ignition spark check 5
Ignition timing check and adjustment 2.0.0.0... ccc eee eee ee eee n eee ene eee 6F1- 6

ON-VEHICLE SERVICE 8
8

6F
1



6F1-2_ IGNITION SYSTEM (FOR G16 ENGINE)

GENERAL DESCRIPTION

The ignition system is a distributoriess ignition system. Its consists of the paris as described below and has an
electronic ignition system.
@ ECM (or PCM)

It detects the engine condition through the signals from the sensors, determines the most suitable ignition timing
and time for electricity to flow to the primary coil and sends a signal to the igniter (in ignition coil assembly).

@ Ignition coil assembly (including an igniter and an ignition coil)
The ignition coil assembly has a built-in igniter and ignition coil which turns ON and OFF the primary current of
the ignition coil according to the signal from ECM (or PCM). When the ignition coil primary current is turned OFF,
a high voltage is induced in the secondary wiring.

@ Ignition resistor

ECM (or PCM) uses this resistor to correct initial ignition timing. Therefore, fine adjustment of initial ignition timing
is possible by replacing it.

@ Spark plug , high-tension cord and noise suppressor

CMP sensor, TP sensor, ECT sensor and MAP sensor
For their details, refer to SECTION 6E1.

Although this distributorless ignition system does not have a distributor, it has two ignition coil assemblies (one is
for No.1 and No.4 spark plugs and the other is for No.2 and No.3 spark plugs). When an ignition signal is sent from
ECM (or PCM) to the igniter in the ignition coil assembly for No.1 and No.4 spark piugs, a high voltage is induced
in the secondary coil. Then, it is fed to No.1 spark plug through high-tension cords and to No.4 spark plug directly
from ignition coil assembly to cause both of these plugs to spark simultaneously. Likewise, when an ignition signal
is sent from ECM (or PCM) to the ignition coil assembly for No.2 and No.3 spark plugs, a high voltage is induced
in the secondary coil. Then, it is fed fo No.3 spark plug through high-tension cords and to No.2 spark plug directly

from ignition coil assembly to cause both No.2 and No.3 spark plugs to spark simultaneously.

SYSTEM WIRING

1 BBE BAN 43 fad ng 5
B15(B20) BW §

a
s/s2 * /ave ‘=08(023) i SHS 1 alg

BO]

c12(83) Su8. 8 8
c11(B22) 0

Yet Bye

v Py "
011(026)

022(028)

1. To ignition switch ¥. High-tension cord
2, IG: COIL METER” fuse 8. Spark plug
3. ECM (or PCM) 8, ignition resistor
4, Noise suppressor 10. CMP sensor
5. Ignition coil assembly (igniter and ignition coil} for No.1 and No.4 cylinders 71. To main relay
6. Ignition coil assembly (igniter and ignition coil} for No.2 and No.3 cylinders



J2
ESCUDO

1. Ignition coil assembly for No.1 and No.4 cylinders
2. Ignition coil assembly for No.2 and No.3 cylinders
3. Monitor coupler (*)
4. CMP sensor
5. ECM (or PCM) (*)
6. High-tension cord
7. Spark plug
8. Noise suppressor
9. Ignition resistor (*) ... Type-I

9-1. Ignition resister (*) ... Type-II
10. Ignition Label

NOTE:
Above figure shows left hand steering vehicle. For right hand
steering vehicle, parts with ( *) are installed at the other side.

TYPE-II
RESISTER SHAPE AND LOCATION
(Located in the engine room)

IGNITION SYSTEM (FOR G16 ENGINE) 6F1-3

COMPONENTS

DIAGNOSIS
Condition Possible Cause Correction

Engine cranks, but will not
start or hard to start

No spark
� Blown fuse for ignition coil
� Loose connection or disconnection of lead 

wire or high-tension cord(s)
� Faulty high-tension cord(s)
� Faulty spark plug(s)
� Faulty ignition coil assembly (s)
� Faulty CMP sensor
� Faulty ECM (or PCM)

Replace.
Connect securely.

Replace.
Adjust, clean or replace.
Replace.
Clean, tighten or replace.
Replace.

Poor fuel economy or engine
performance

� Incorrect ignition timing
� Faulty high-tension cord(s)
� Faulty spark plug(s)
� Faulty ignition coil assembly (s)
� Faulty CMP sensor
� Faulty ECM (or PCM)

Adjust.
Replace.
Adjust, clean or replace.
Replace.
Clean, tighten or replace.
Replace.
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DIAGNOSTIC FLOW TABLE

STEP ACTION YES NO
1 Was “Engine Diagnostic Flow Table” in SECTION

6 performed ?
Go to Step 2. Go to “Engine Diag-

nostic Flow Table” in
SECTION 6,

Ignition Spark Test
1) Check all spark plug for condition and type,

referring to “Spark Plug” in this section.
2) If OK, perform ignition spark test, referring to

“Ignition Spark Check” in this section.
Is spark emitted from all spark plugs?

Go to Step 11 on the
next page.

Go to Step 3.

Diagnostic Trouble Code (DTC) Check
1) Check DTC stored in ECM (or PCM), referring

to “Diagnostic Trouble Code (DTC) Check” in
SECTION 6E1.

Is DTC stored?

Go to applicable flow
table corresponding
to that code No. in
SECTION 6E1.

Go to Step 4.

Electrical Connection Check
1) Check ignition coil assemblies for electrical con-

nection.
Are they connected securely?

Go to Step 5. Connect securely.

High-tension Cord Check
1) Check high-tension cord for resistance, refer-

ring to “High-tension Cord” in this section.
Is check result satisfactory?

Go to Step 6. Replace high-tension
cord(s).

Ignition Coil Assembly Power Supply And Ground
Circuit Check
1) Check ignition coil assembly power supply

(‘B/O” wire) circuit for open and short.
Are circuits in good condition?

Go to Step 7. Repair or replace.

ignition Coil Assembly Check
1) Check ignition coil assembly for resistance,

referring to “Ignition Coil Assembly” in this
section.

Is check result satisfactory?

Go to Step 8. Replace ignition coil
assembly.

A Known-good Ignition Coit Assembly Substitution
1) Substitute a known-good ignition coll assembly

and then repeat STEP 2.
Is check result of STEP 2 satisfactory?

Replace ignition coil
assembly.

Go to Step 9.

CMP Sensor Check
1) Check CMP sensor and signal rotor, referring to

STEP 5 and 6 of “Diagnostic Flow Table Code
42” in SECTION 6E1.

Is check result satisfactory?

Go to Step 10 on the
next page.

Tighten CMP sensor
bolt, replace CMP
sensor.
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STEP ACTION YES NO
10 ignition Trigger Signal Circuit Check Go to Step 11. Repair or replace.

1) Check ignition trigger signal (Br’ and “Br/B”
wire) circuit for open, short and poor connec-
tion.

Are circuits in good condition?

4 Ignition Timing Check Substitute a known- | Go to Step 12.
1) Check initial ignition timing and ignition timing good ECM (or PCM)

advance, referring to “Ignition Timing Check and then repeat
And Adjustment” in this section. STEP 2.

Is check result satisfactory?

12 Ignition Timing Adjustment And Recheck System is in good Repair or replace.
1) Adjustment initial ignition timing and ignition condition. Check CMP sensor,

timing advance, referring to “Ignition Timing input signals related
Check And Adjustment” in this section. to ignition system

2) Recheck initial ignition timing and ignition timing and exhaust cam-
advance, referring to “ignition Timing Check shaft installation.
And Adjustment” in this section.

Is check result satisfactory?

IGNITION SPARK CHECK

1) Disconnect injector coupler.

WARNING:
Without disconnection of injector coupler, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

1. Injector coupler

2) Remove spark plug and check it for condition and type, referring
to “Spark Plug” under “On-Vehicle Service’ later in this section.

3) If OK, connect ignition coil coupler to ignition coil assembly and
connect spark plug to ignition coil assembly or high-tension
cord, Ground spark piug.

4) Crank engine and check if each spark plug sparks.
if no spark is emitted, inspect the related parts as described un-
der *Diagnosis” earlier in this section.

5) After checking, install spark plug and ignition coil, referring to
"Spark Plug’ and “Ignition Coil Assembly” under “On-Vehicle
Service” later in this section.

6) Connect injector coupler.
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2. DLC

¢ 1, Monitor coupier
2. Service wire
3. Ground terminal
4, Test switch terminai

3, (A)
1. “V" mark on crankshaft pultey
2. §° 8TOC
3. Timing light

2. ignition resistor
3. ECM {or PCM}

IGNITION TIMING CHECK AND ADJUSTMENT

NOTE:
Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T model), and
set parking brake.

1) Start engine and warm it up to normal operating temperature.
2) Make sure that all of electrical loads except ignition are switched

off.

3) Check to be sure that idle speed is within specification.
(Refer to SECTION 6E1,)

4) [Using SUZUKI scan tool (Tech 1)]
Connect SUZUKI scan tool (Tech 1) to DLC with ignition switch
OFF, restart engine and fix ignition timing by using fixed spark
mode of SUZUKI scan tool (Tech 1).

Special Tool
(A): 09931-76011 (Tech 1)
(B): 09931-96020 (16/12 pin DLC adapter)
(C): Mass storage cartridge

[Not using SUZUKI scan tool (Tech 1)]
i) Remove monitor coupler cap.
ii) Ground test switch terminal in monitor coupler by using ser-

vice wire so that ignition timing is fixed on initial one.

5) Set timing light to high-tension cord for No.1 cylinder.
8) Using timing light, check that timing is within specification.

Initial ignition timing of viewpoint
(test switch terminal grounded): 5 + 1° BTDC
Ignition order: 1-3-4-2

Special Too!
(A): 09930-76420

7) If ignition timing is out of specification, check resistance of igni-
tion resistor, referring to “ignition Resistor’ under “On-Vehicle
Service" later in this section.
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4. ignition resistor
2, Timing belt cover
3. ignition label

=
2

1

1. “V" mark on crankshaft (located in about BTDC 6° - 10°)
2. Timing light,

8) If check result is not satisfactory, change ignition resistor and
recheck that initial ignition timing is within specification.
For example, if the vehicle being serviced has an ignition resis-
tor with an “X” or “N” mark, initial ignition timing can be changed
by replacing it with the following ignition resistor.

Characters printed on the ignition
resistor 1 2 3 4
Difference in advance degrees as
compared with those of “X” or “N” | —5° | —4° | -3° | -2°
(before replacement)

5 XorN 6 7 8 9 10 | 11
—1° o° 1° Be 3° 4° 5° 6°

NOTE:
If ignition resistor has been replaced, be sure to also re-
place ignition label attached to timing belt cover with the
one that has the same symbol as that marked on ignition
resistor.

9) [Using SUZUKI scan tool (Tech 1)]
After checking and/or adjusting, end fixed spark mode of SU-
ZUKI scan tool (Tech 1).
[Not using SUZUKI scan tool (Tech 1)]
After checking and/or adjusting, disconnect service wire from
monitor coupler.

CAUTION:
Driving with test switch terminal grounded will cause
damage to catalyst. Be sure to disconnect service wire
after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

10) With engine idling (closed throttle position and vehicle
stopped), check that ignition timing is about BTDC 6° -10°
(shown in the figure). Aliso, check that increasing engine speed
advances ignition timing. If above check results are not satis-

factory, check TP sensor, test switch terminal circuit and ECM
(or PCM).
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1. Ignition coil assembly
2, High-tension cord

1. Ignition coit assembly
2. High-tension cord

ON-VEHICLE SERVICE
HIGH-TENSION CORD
REMOVAL
1) Remove high-tension cord from ignition coil assembly while

gripping its cap.
2) Pull out high-tension cord from spark plug while gripping its cap.

CAUTION:
Removal of high-tension cords together with clamps

will be recommended so as not to damage their inside
wire (resistive conductor).

# For the same reason, pull out each connection by grip-
ping cap portion.

INSPECTION
Measure resistance of high-tension cord by using ohmmeter.

High-tension cord resistance: 4 — 10 kQ/m (1.2 - 3.0 kQ/ft)

lf resistance exceeds specification, replace high-tension cord(s).

INSTALLATION
1} Install high-tension cord to spark plug and ignition coil assembly

while gripping its cap.

CAUTION:
@ Never attempt to use metal conductor high-tension

cord(s) as replacing parts.
Insert each cap potion fully when installing high-ten-

sion cords.
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IGNITION COIL ASSEMBLY (IGNITER AND
IGNITION COIL)
REMOVAL
1) Disconnect ignition coil coupier.
2) Disconnect high-tension cord from ignition coil assembly.
3) Remove ignition coil bolt, and then pull out ignition coil assem-

~ bly.
xR

1. Ignition coil bolt 3. High-tansion cord
2. Ignition coil assembly

INSPECTION
Check resistance between terminals as follows by using analog
type ohmmeter.

“a? — “b” 57.5 — 14 kQ (at 20°C, 68°F)

“B” ~ “G”: Neither 0 Q or » (infinity)
“4° — “BY: Notoa
“4” °G" Nota

If check result is not satisfactory, replace ignition coil assembly.

1. tgnition coil assembly

INSTALLATION
1) Install ignition coil assembly.
2) Tighten ignition coil bolt, and then connect ignition coil coupler.
3) Install high-tension cord to ignition coil assembly while gripping

its cap.

1. ignition coll bolt
: 2. Ignition coll assembly

| 3. High-tension cord

| _—_——~eaeguerenmen _ |
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1. Spark plug for No,t cylinder

1. Spark plug for No.t cylinder

1. Glove box
2. Ignition resistor
3. ECM (or PCM}

SPARK PLUG
REMOVAL
1} Pull out high-tension cord while gripping its cap.
2) Remove ignition coil assembly, referring to “Ignition Coil Assem-

bly” under “On-Vehicle Service” earlier in this section.
3) Remove spark plug

INSPECTION
Inspect them for:
@ Electrode wear
@ Carbon deposits
@ insulator damage
lf any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plug.

Spark plug air gap “a”: 1.0 — 1.1 mm (0.039 — 0.043 in.)
Spark plug type: NGK BKRGE-11

DENSO K20PR-U11

INSTALLATION
1) Install spark plug and tighten them to specified torque.

Tightening Torque

(a): 25 N-m (2.5 kg-m, 18.0 Ib-ft)

2) Install ignition coil assembly, referring to “Ignition Coil Assembly”
under “On-Vehicle Service” earlier in this section.

3) Install high-tension cord while gripping its cap.

IGNITION RESISTOR
REMOVAL
1) With ignition switch OFF, remove ECM (or PCM), referring to

“ECM (or PCM)” under “On-Vehicle Service” in SECTION 6E1.
2) Remove ignition resistor.
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4. CMP sensor

4. Noise suppressor
2. Engine harness

INSPECTION
Measure resistance of ignition resistor by using ohmmeter.

NOTE:
Depending on number marked on ignition resistor, resistor
value varies as follows.

1: 0 Q & 980-1020 ©

2: 80-84 2 7: 1.35-1.53 kQ
3: 157 - 163 Q 8: 2.16 -2.24kQ
4: 265 -— 2742 & 3.53 ~ 3.67 kO
5: 421 - 439 Q 10: 6.08 - 6.32 kQ
XorN: 666-6942 MW: 11.8-12.2kQ2

If check result is not satisfactory, replace ignition resistor.

INSTALLATION
For installation, reverse removal procedure.

CMP SENSOR

Refer to “CMP Sensor” under “On-Vehicle Service” in SECTION
6E1 for removal, inspection and installation.

NOISE SUPPRESSOR
REMOVAL
1) Disconnect coupler of noise suppressor.
2) Remove noise suppressor.

INSPECTION
Using ohmmeter, check to be sure that capacitor (condenser) in
noise suppressor is not conductive.
if check result is not satisfactory, replace noise suppressor.

INSTALLATION
For installation, reverse removal procedure.



6F1-12 IGNITION SYSTEM (FOR G16 ENGINE}

TIGHTENING TORQUE SPECIFICATION

; . Tightening torque
Fastening portion

N-m kg-m ib-ft

Spark Plug 25 2.5 18.0

SPECIAL TOOLS

09930-76420.
Timing light (Dry cell type)

09931-76011
Tech 1 (scan tool) kit

PNA
S 

O
N

 
= Storage case

Operator's manual
Tech 1A
DLC cable
Test lead/probe
Power source cable
DLC cable adapter
Selftest adapter |

 ie
 |

09931-96020
16/12 pin DLC adapter

Mass storage cartridge
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SECTION 6F2

IGNITION SYSTEM
(FOR J20 AND H25 ENGINE)

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 autho-

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

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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6F2-2 IGNITION SYSTEM (FOR J20 AND H25 ENGINE)

GENERAL DESCRIPTION

The ignition system is a direct ignition system. It consists of the parts as described below and has an electronic
ignition control system.
@ ECM (or PCM)

It detects the engine condition through the signals from the sensors, determines the most suitable ignition timing

and time for electricity to flow to the primary coll and sends a signal to the igniter (in ignition coil assembly).
@ Ignition coil assembly (including an igniter and an ignition coil)

The ignition coil assembly has a built-in igniter and ignition coil which turns ON and OFF the primary current of
the ignition coil according to the signal from ECM (or PCM). When the ignition coil primary current is turned OFF,
a high voltage is induced in the secondary wiring. One ignition coil is in charge of ignition of one cylinder only.

® Spark plug and noise suppressor ;
® CMP sensor, TP sensor, ECT sensor and MAF sensor

For their details, refer to SECTION 6&1 (For J20 engine) or 6E2 (For H25 engine).
This ignition system does not have a distributer and high-tension cords but each cylinder has an ignition coil assem-
bly (igniter and ignition coil) and the secondary voltage which occurred in the ignition coil is sent to the spark plug
directly. Also, the signal(s) are sent from the CMP sensor to ECM (or PCM) so as to contro! each ignition coil inde-
pendently through the igniter (in ignition coil assembly).

For J20 engine For H25 engine
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NOTE: B20 anv
For terminal numbers in above wiring diagram, refer 821
to SECTION 6E1 in the case of J20 type engine and U
SECTION 6E2 in the case of H25 type engine.

1. To ignition switch 6. Ignition colt assembly (For No.1 cylinder) 41. ignition coil assembly (For No.5 cylinder)
2. “IG-COIL METER” fuse 7. ignition coil assembly (For No.2 cylinder} 12, ignition coil assembly (For No.6 cylinder)
3. ECM (or PCM) 8. ignition coil assembly (For No.3 cylinder) 413. To main relay
4. CMP sensor 9. Ignition coil assembly (For No.4 cylinder}
5. Noise suppressor 10, Spark plug



IGNITION SYSTEM (FOR J20 AND H25 ENGINE) 6F2-3

COMPONENTS

For J20 engine

For H25 engine

4. ignition coil assembly (igniter and ignition coil)
NOTE: 2. Monitor coupler (*)
Above figure shows teft hand steering vehicle. 3. CMP sensor
For right hand steering vehicle, parts with (*) are - Noise oreo C)
installed at the other side. 6. Spark plug 0

— eal



6F2-4 IGNITION SYSTEM (FOR J20 AND H25 ENGINE}

@ Loose connection or disconnection of or lead

DIAGNOSIS

Condition Possible Cause Correction
Engine cranks, but will not No spark
start or hard to start ® Blown fuse for ignition coil assembly Replace

Connect securely
wire

@ Faulty spark plug(s) Adjust, clean or replace
© Faulty ignition coil assembly (s) Replace
@ Faulty CMP sensor Replace
@ Faulty ECM (or PCM) Replace
@ Maladjusted ignition timing Adjust

Poor fuel economy or engine | ¢ Incorrect ignition timing Adjust
performance @ Faulty spark plug(s) Adjust, clean or replace

© Faulty ignition coll assembly (s) Replace
Faulty CMP sensor Replace

@ Faulty ECM (or PCM) Replace

DIAGNOSTIC FLOW TABLE

1) Check ignition coil assembly power supply "B/W"
wire) circuit for open and short.

Are circuits in good condition?

STEP ACTION YES NO

1 Was “Engine Diagnostic Flow Table” in SECTION 6 Go to Step 2. Go to "Engine Diag-
performed? nostic Flow Table” in

SECTION 6.

2 Ignition Spark Test Go to Step 9 on the Go to Step 3.
1) Check all spark plug for condition and type, refer- | next page.

ring to “Spark Plug” in this section.
2) If OK, perform ignition spark test, referring to

“Ignition Spark Check’ in this section.
Is spark emitted from all spark plugs?

3 Diagnostic Trouble Code (DTC) Check Go to applicable flow | Go to Step 4.
1) Check DTC stored in ECM (or PC), referring to table corresponding

“Diagnostic Trouble Code (DTC) Check” in to that code No. in
SECTION 6E1 or 6E2. SECTION 661 or

Is DTC stored? 6E2.

4 Electrical Connection Check Go to Step 5. Connect securely,
1) Check ignition coil assemblies for electrical con-

nection.
Are they connected securely?

5 Ignition Cail Assembly Power Supply And Ground Go to Step 6 on the Repair or replace.
Circuit Check next page.
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STEP ACTION YES NO

6 A Known-good ignition Coil Assembly Substitution | Replace ignition coil | Go to Step 7.
1) Substitute a known-good ignition coil assembly | assembly.

and then repeat Step 2.
Is check result of Step 2 satisfactory?

7 CMP Sensor Check Go to Step 8. Tighten CMP sensor
1) Gheck CMP sensor. bolt, replace CMP

For J20 engine sensor.
Refer to Step 5 and 6 of “Diagnostic Flow Table
Code 42” in SECTION 6E1.
For H25 engine
Refer to Step 2 and 3 of “Diagnostic Flow Table
Code 42” in SECTION 6E2.

ls check result satisfactory?

8 Ignition Trigger Signal Circuit Check Substitute a known- | Repair or replace.
1) Check ignition trigger signal (‘Br’, “Br/B”, good ECM (or PCM)

“Br/Y", “Br/W”", (Br/R") and (‘B/Br’) wires) and then repeat Step
circuits for open, short and poor connection. 2 on the previous

Are circuits in good condition? page.

9 Ignition Timing Check System is in good Check CMP sensor,
1) Check initial ignition timing and ignition timing condition. input signals related

advance, referring to “Ignition Timing Check to ignition system
And Adjustment” in this section. and (LH bank)

Is check result satisfactory? exhaust camshaft
installation.

For J20 engine IGNITION SPARK CHECK

1) For H25 engine, remove surge tank cover.
2) Disconnect injector coupler.

WARNING:
Without disconnection of injector coupler, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

1, injector coupler



6F2-6 IGNITION SYSTEM (FOR J20 AND H25 ENGINE)

For J20 engine

1. Ignition coil assembly
2, Spark piug

1, SUZUKI scan toot (Tech 1}
2. DLC

3) Remove spark plug and check it for condition and type, referring
to “Spark Plug” under “On-Vehicle Service” later in this section.

4) It OK, connect ignition coil coupler to ignition coil assembly and
connect spark plug to ignition coil assembly. Ground spark plug.

5) Crank engine and check if each spark plug sparks.
If no spark is emitted, inspect the related parts as described un-
der “Diagnosis” earlier in this section.

6) After checking, install spark plug, referring to “Spark Plug” under
“On-Vehicle Service” later in this section.

7) Connect injector coupler.
8) For H25 engine, install surge tank cover.

IGNITION TIMING CHECK AND ADJUSTMENT

NOTE:
Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T model), and
set parking brake.

1) Start engine and warm it up to normal operating temperature.
2) Make sure that all of electrical loads except ignition are switched

off.
3) Check to be sure that idle speed is within specification.

Refer to SECTION 661 (for J20 engine) or 6E2 (for H25 engine).

4) [Using SUZUKI scan too! (Tech 1)]
Connect SUZUKI scan tool (Tech 1) to DLC with ignition switch
OFF, restart engine and fix ignition timing by using fixed spark
mode of SUZUKI sean tool (Tech 1).

Special Tool
(A): 09931-76011 (Tech 1)
(B): 09931-96020 (16/12 pin DLC adapter)
(C): Mass storage cartridge
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iq 4. Monitor coupter
2. Service wire
3. Ground terminal
4, Test switch terminal

1. Viewpoint
2. Timing mark
3. Timing mark on crankshaft pulley

For J20 engine

[Not using SUZUKI scan too! (Tech 1)]
i) Remove monitor coupler cap.
ii) Ground test switch terminal in monitor coupler by using ser-

vice wire so that ignition timing is fixed on initial one.

5) Set timing light to ignition harness for No.1 cylinder.
6) Using timing light, check that timing observed from viewpoint is

within specification.

Initial ignition timing of viewpoint
(test switch terminal grounded): 5 + 1° BTDC
For J20 engine
Ignition order: 1-3-4-2
For H25 engine
Ignition order: 1-6-5-4-3-2

Special Tool
(A): 09930-76420

7) Ifignition timing is out of specification, loosen flange bolt(s), ad-
just timing by turning CMP sensor while engine is running, and
then tighten bolt(s).

Tightening Torque
(a): 15 N-m (1.5 kg-m, 11.0 Ib-ft)

8) After tightening bolt(s), recheck that ignition timing is within
specification.



6F2-8 IGNITION SYSTEM (FOR J20 AND H25 ENGINE)

9) [Using SUZUKI scan tool (Tech 1}]
After checking and/or adjusting, end fixed spark mode of SU-
ZUKI scan tool (Tech 1).
[Not using SUZUKI scan tool (Tech 1)]
After checking and/or adjusting, disconnect service wire from
monitor coupler.

CAUTION:
Driving with test switch terminal grounded will cause
damage to catalyst. Be sure to disconnect service wire
after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

For J20 engine ; 10) With engine idling (throttle vaive closed and vehicle stopped),
4 check that ignition timing is about BTDC 12° -16° for J20 en-

gine or BTDC 11° — 15° for H25 engine (shown in the figure).
Also, check that increasing engine speed advances ignition
timing.
If above check results are not satisfactory, check TP sensor,
test switch terminal circuit and ECM (or PCM).

1. Viewpoint
2. Timing mark
3. Timing mark on crankshaft
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For J20 engine

1. Ignition colt bolt
2. Ignition coil assembly

4. ignition coll bolt
2. Ignition soit
3. Spark plug

ON-VEHICLE SERVICE

IGNITION COIL ASSEMBLY (IGNITER AND
IGNITION COIL)
REMOVAL
1) For H25 engine, remove ignition coil cover.
2) Disconnect ignition coil coupter.
3) Remove ignition coil bolt, and then pull out ignition coil assem-

bly.

INSTALLATION
Install in reverse order of removal.

SPARK PLUG
REMOVAL
1) For H25 engine, remove ignition coil cover.
2) Disconnect ignition coil coupter.
3) Remove ignition coil bolt, and then pull out ignition coil assem-

bly.
4) Remove spark plug.

INSPECTION
Inspect them for electrode wear, carbon deposits and Insulator
damage.
If any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plug.

Spark plug type: NGK BKR6E-11
DENSO K20PR-U11

Spark plug air gap “a”: 1.0 - 1.1 mm (0.039 — 0.043 in.)



6F2-10 IGNITION SYSTEM (FOR J20 AND H25 ENGINE)

For J20 engine

1. Ignition coil boit
2. Ignition coil assembly
3. Spark plug

For J20 engine

1. CMP sensor
2. CMP sensor coupler
3. Balt

4

2

igél |

1. CMP sensor
2. O-ring

INSTALLATION
1} Install spark plug and tighten them to specified torque.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.0 Ib-ft)

2) Install ignition coil assembly securely.
3) Tighten ignition coil bolt, and then connect ignition coil coupler.
4) For H25 engine, install ignition coll cover.

CMP SENSOR

CAUTION:
Disassembly is prohibited. {f anything faulty is found, re-
place as an assembly unit.

REMOVAL
1) Disconnect CMP sensor coupler.
2} Remove CMP sensor by removing bolt(s).

INSTALLATION

NOTE:
After installing CMP sensor, adjust ignition timing. (Refer to
“ignition Timing Check And Adjustment” in this section).

1) Install a new O-ring with engine oil applied to CMP sensor.
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4. CMP sensor
2. CMP sensor coupling
3. Camshaft
A: Slot offset

For J20 engine

1. CMP sensor
2. CMP sensor coupler
3. Bolt

2) Install CMP sensor to camshaft.
Fit the dog of CMP sensor coupling into the slots of camshaft,

when installing. The dogs of CMP sensor coupling are offset.
Therefore, if the dogs can not be fitted into the slots, turn the
CMP sensor shaft by 180 degree and try again.

3) Tighten CMP sensor boits.

Tightening Torque
(a): 15 N-m (1.5 kg-m, 11.0 Ib-ft)

4) Connect CMP sensor coupler.
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For J20 engine

1. Noise suppressor
2. Engine hamess

NOISE SUPPRESSOR
REMOVAL
1) Disconnect coupler of noise suppressor.
2) Remove noise suppressor.

INSPECTION
Using ohmmeter, check to be sure that capacitor (condenser) in
noise suppressor is not conductive.
lf check result is not satisfactory, replace noise suppressor.

INSTALLATION
For installation, reverse removal procedure.
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TIGHTENING TORQUE SPECIFICATIONS

| | Tightening Torque
Fastening portion

Nem kg-m lb-ft

Spark Plug 25 25 18.0

CMP sensor bolt 16 1.5 41.0

- SPECIAL TOOLS

1. Storage case
2, Operator’s manual

1 a § 3. Tech 1A rn
A, y om 4, DLO cable —

Z . Test lead/probe
8 : 6. Power source cable Ee]

= * 7. DLC cable adapter
2 ib 8. Self-test adapter =

————

09930-76420 09931-76011 09931-96020
Timing light (Dry cell type) Tech 1 (scan tool) kit 16/12 pin DLC adapter

Mass storage cartridge



CRANKING SYSTEM 6G-1

SECTION 6G

CRANKING SYSTEM
(0.9 kW and 1.2 kW Reduction Type)

NOTE:
Starting motor vary depending on specifications, etc.
Therefore, be sure-to check model and specification of the vehicle being serviced before replacing parts.

CONTENTS

GENERAL DESCRIPTION
Cranking Circuit 2.0... e teen eee e rene beans nent neta eneenenenes
Starting Motor Circuit
Starting Motor

DIAGNOSIS ... 0... ce cree eee ne ene n deeb ener enter e bane eeteeneaes

UNIT REPAIR OVERHAUL ..............00 02.2 cece cece cece cece n eben teen enenreenennanes
Dismounting and Remounting
Disassembly
Reassembly
INSPECHION 26. cee cee ee nner etree testes ee eebaeneneeeevesnavestetunes
Performance Test

Pull-in test

Hold-in test
Plunger and pinion return test
No-load performance test

SPECIFICATIONS 2.00... cece ne nent ene ere bebe e etn eben t eet

REQUIRED SERVICE MATERIAL

SPECIAL TOOL



6G-2 CRANKING SYSTEM

GENERAL DESCRIPTION

CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition swlich, and related electrical wiring. These com-
ponents are connected electrically. :

Only the starting motor will be covered in this section.

STARTING MOTOR CIRCUIT

@ The magnetic switch coils are magnetized when the ignition switch is closed.
@ The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel gear

and the magnetic switch main contacts to close, and cranking takes piace.
When the engine starts, the pinion over-running clutch protects the armature from excessive speed until the

switch is opened, at which time the return spring causes the pinion to disengage.

MIT. Nothing
C AST. Shift tever switch

a
Fo distributor

Magnetic switch

Hold-in coil Magnetic switch Contacts Lt
roe aie —_ |

Battery

Pinion drive lever

Ignition &
Starting motor

Pull-in coit

. . = Starting motor
Pinion & Over-running ¥
clutch

a
t ff



CRANKING SYSTEM 6G-3

STARTING MOTOR

The starting motor consists of parts shown in below and has permanent magnets mounted in starting motor yoke
(frame).
The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they will be
protected against possible dirt and water splash.

NOTE:
@ Make sure to apply grease before assembly where so indicated “A” in the figure below.
® Spare parts have been lubricated.

16 «13 it

1. Front housing g. Plate 17, Yoke
2. Bush 10. Seal rubber 18, Armature

"K: Apply grease (99000-25010) 3. Snapring 41. Magnetic switch 49. Brush
4, Pinion stop ring 12. Ball 20. Brush holder
5. Pinion gear 13. internal gear 21. Rear bracket
6. Overrunning cluich 14. Planetary carrier shaft 22. Rear bush
7. Lever 15, Planetary gear 23. Brush spring
8. Plunger 16. Packing

eel



6G-4_CRANKING SYSTEM

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 har-
ness, (including starting motor switch), starting motor or engine.

Do not remove motor just because starting motor does not run. Check following items and narrow down scope of
possible causes.
1) Condition of trouble
2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor terminals
3) Discharge of battery
4) Mounting of starting motor

Condition Possible Cause Correction

Motor not running No operating sound of magnetic switch

® Shift lever switch is not in P or N, or
not adjusted (A/T}

® Battery run down

© Battery voltage too low due to battery
deterioration

@ Poor contact in battery terminal connection

@ Loose grounding cable connection

@ Fuse set loose or blown off

® Poor contacting action of ignition
switch and magnetic switch

@ Lead wire coupler loose in place

@ Open-circult between ignition switch
and magnetic switch

@ Open-circult in pull-in coil

Shift in P or N, or adjust
switch.

Recharge battery.

Replace battery.

Retighten or replace.

Retighten.

Tighten or replace.

Replace.

Retighten.

Repair.

Replace magnetic switch.

® Brushes are seating poorly or worn down | Repair or replace.
@ Poor sliding or plunger and/or pinion Repair.

Operating sound of magnetic switch
heard

* Battery run down Recharge battery.
@ Battery voltage too low due to battery Replace battery.

deterioration

@ Loose battery cable connections Retighten.

® Burnt main contact point, or poor
contacting action of magnetic switch

¢ Brushes are seating poorly or worn down

@ Weakened brush spring

Repiace magnetic switch.

Repair or replace.

Replace.
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Condition Possible Cause Correction

Motor not running @ Burnt commutator

@ Layer short-circuit of armature

@ Crankshaft rotation obstructed

Replace armature.

Replace.

Repair.

Starting motor running
but too slow (small torque)

If battery and wiring are satisfactory,
inspect starting motor

@ insufficient contact of magnetic switch
main contacts

@ Layer short-circuit of armature

@ Disconnected, burnt or worn commutator

Worn brushes

@ Weakened brush springs

@ Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.

Repair commutator or
replace armature.

Replace brush.

Replace spring.

Replace bush.

Starting motor running,
but not cranking engine

@ Worn pinion tip

@ Poor sliding of over-running clutch

@ Over-running clutch slipping

® Worn teeth of ring gear

Replace over-running clutch.

Repair.

Replace over-running clutch.

Replace flywheel (M/T) or
drive plate (A/T).

Noise @ Abnormally worn bush

@ Worn pinion or worn teeth of ring gear

@ Poor sliding of pinion (failure in return
movement)

@ Worn internal or planetary gear teeth
@ Lack of oil in each part

Replace bush.

Replace over-running ciutch,
flywheel (M/T) or drive
plate (A/T).

Repair or replace.

Replace.

Lubricate.

Starting motor does not
stop running

@ Fused contact points of magnetic switch

e Short-circuit between turns of magnetic
switch coll (layer short-circuit)

@ Failure of returning action in ignition
switch

Replace magnetic switch.

Replace magnetic switch.

Replace.
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1. Magnetic switch 4 B A
2. Front housing
3. Yoke

1. Magnetic switch
2. Protector

1, Magnetic switch
2. Spring
3. Plunger

UNIT REPAIR OVERHAUL

DISMOUNTING AND REMOUNTING

Use following procedure to remove starter:
1) Disconnect negative battery lead at battery.
2) Disconnect magnetic switch lead wire and battery cable from

starting motor terminals.
3) Remove two starting motor mount bolts.
4) Remove starting motor.
5) To install, reverse the above procedure.

DISASSEMBLY

NOTE:
* Before disassembling starting motor, be sure to put match

marks at two locations (A & B} as shown in figure left so that
any possible mistake can be avoided.

@ Do not clamp yoke in a vise or strike it with a hammer during

repair operations.

1) Remove protector (if equipped) and magnetic switch.

NOTE:
Don’t disassemble this switch. if defective, replace as a com-
plete assembly.
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+. Bolts
2, Reduction gear assembly

1. Planetary gear
2. Packing

1. Seal rubber
2. Plate

1. Shaft ass'y
2. Lever

1. Snap ring
2. Pinion stop ring
3. Over-running clutch

assembly

| 3

2) Remove bolts shown in left figure, then separate reduction gear
assembly from starting motor assembly.

3) To overhaul reduction gear assembly, remove packing and plan-
etary gears.

4) Remove seal rubber and plate.

5) Remove shaft assembly with lever.

6) Loosen pinion stop ring fixed by snap ring.
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1. Internal gear
2. Snap ring
3. Pinion stop ring
4. Over-running clutch

1. Rear bracket
2. Armature
3. Yoke

1. Armature
2. Yoke
3 Batt

1, Rear bracket
2. Brush hotter

7) Remove snap ring, then pull out pinion stop ring and over-run-
ning clutch and internal gear.

Special Tool
(A): 09900-06107

8) Remove rear bracket and brush holder.

9) Remove armature from yoke and then ball from the end of ar-
mature shaft.

10) Remove brush holder from rear bracket.
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1. Rear bush
2. Rear bracket cap
3. Rear bracket

11) Remove brush springs and brushes.

12) Remove rear bracket cap, and then remove rear bush, as re-
quired.
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REASSEMBLY

CAUTION:
New oilless bearing have been lubricated when they are
supplied as spare parts. DO NOT wash with grease dissolv-

1, Brush
2. Brush spring
3. Brush holder

1. Rear bracket
2. Brush holder screws.

» Over-running clutch
. Pinion stop ring
. Snap ring
. Gear shaftPen

a

1. Shaft ase’y
2. Lever

ing solvent nor lubricate them with other lubricant.

1) Inspect component parts (Refer to page 6G-12) and replace
with new ones as necessary.

2) Apply grease (Refer to page 6G-3).
3) Install armature to yoke.
4) Install brushes and brush springs to brush holder.
5) Install brush holder to armature while pushing 4 brushes out-

ward.

6) Install rear bush and then rear bracket cap.
7) Install rear bracket.
8) Tighten brush holder screws.

9) Install over-running clutch assembly to gear shaft, using care
for installing direction of pinion stop ring.

10) Insert shaft ass’y into front housing with lever positioned as
shown left figure.
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4. Packing
2. Planetary gear
3. Bolt hole
4. Seal rubber

4. Ball

1. Bolts
2, Reduction gear assembly

1. Magnetic switeh
2. Protector

11) Install packing so that cuts in packing align with holes for
through bolts in front housing.

12) Install plate and seal rubber to front housing.

13) Apply grease to ball and install ball into shaft hole.

14) Install yoke, armature, brush holder and rear bracket to front
housing by aligning match marks provided before removal.

15). Tighten through bolts.

16) Install magnetic switch assembly and protector (if equipped).
Connect wire (switch to motor) to switch terminal.

17) Upon completion of assembly, carry out PERFORMANCE
TEST. (Refer to page 6G-16.)
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INSPECTION
1. PLUNGER

Inspect plunger for wear. Replace if necessary.

2. MAGNETIC SWITCH
Push in plunger and release it. The plunger should return quickly

~— to its original position. Replace if necessary.

® Pull-in Coil Open Circuit Test
Check for continuity across magnetic switch ‘S’ terminal and
‘M’ terminal. If no continuity exists, coil is open and should be

replaced.

@ Hold-in Coil Open Circuit Test
Check for continuity across magnetic switch ‘S’ terminal and
coil case. If no continuity exists, coil is open and should be re-
placed.

3. ARMATURE SHAFT BUSH
Inspect bush for wear or damage. Replace if necessary.
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4, BRUSH
@ Check brushes for wear.

Measure length of brushes and if below limit, replace brush.
Brush length

Standard 12.3 mm (0.44 in.)

Limit 7mm (0.28 in.)

@ Install brushes to each brush holder and check for smooth
movement.

5. SPRING
Inspect brush springs for wear, damage or other abnormal
conditions. Replace if necessary.

6. BRUSH HOLDER
@ Check movement of brush in brush holder. if brush movement

within brush holder is sluggish, check brush holder for distor-
tion and sliding faces for contamination. Clean or correct as
necessary. .

@Check for continuity across brush positive terminal and
grounded brush holder. [f continuity exists, brush holder is
grounded due to defective insulation and should be replaced.

7. ARMATURE
@ Inspect commutator for dirt or burn. Correct with sandpaper or

lathe, if necessary.

#300 ~ 400
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1. Armature
3 2. Veblock

3. Magnetic stand
4, Diat gauge

4

1

2 2

CORRECT

INCORRECT

1, Commutator segment
2. Insulator

@ Check commutator for uneven wear with armature supported
on V-blocks. If deflection of dial gauge pointer exceeds limit,
repair or replace.

NOTE:
Below specification presupposes that armature is free
from bend. Bent armature must be replaced.

Commutator out of round
Standard : 0.05 mm (0.002 in.) or less
Limit : 0.4 mm (0.015 in.)

@ Inspect commutator for wear. If diameter is below limit, replace
armature,

Commutator outside diameter
Standard : 29.4 mm (1.16 in.)
Limit : 28.8 mm (1.13 in.)

® Inspect commutator for insulator depth. Correct or replace if
below limit.

Commutator insulator depth “a”
Standard : 0.4 — 0.6 mm (0.015 — 0.023 in.)
Limit : 0.2 mm (0.008 in.)

¢ Ground Test

Check commutator and armature core. If there is continuity, ar-
mature is grounded and must be replaced.
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® Open Circuit Test

Check for continuity between segments. If there is no continuity
at any test point, there is an open circuit and armature must be
replaced.

8 GEARS
Inspect internal gear and planetary gears for wear, damage or
other abnormal conditions. Replace if necessary.

9. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal conditions.

Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-
sary.

@ inspect spline teeth for wear or damage. Replace if necessary.

Inspect pinion for smooth movement.

10. FRONT HOUSING BUSH
Inspect bush for wear or damage. Replace if necessary.
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1. Terminal ‘S*
2. Terminal ‘’
3. Lead wire (switch to motor}

PERFORMANCE TEST

CAUTION:
Each test must he performed within 3 — 5 seconds to avoid
coil from burning.

1) Pull-in Test
Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.
if plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect lead wire from terminal M.

2) Hold-in Test
While connected as above with plunger out, disconnect nega-
tive lead from terminal ‘NV’.
Check that plunger and pinion remain out.

_ If plunger and pinion return inward, replace magnetic switch.

3) Plunger and Pinion Return Test
Disconnect negative lead from switch body.
Check that plunger and pinion return inward.
If plunger and pinion don’t return, disassemble and inspect start-
ing motor.

4) No-Load Performance Test
a) Connect battery and ammeter to starter as shown.
6) Check that starter rotates smoothly and steadily with pinion

moving out. Check that ammeter indicates specified current.

Specified current: 90A MAX. at 11V

NOTE:
Use wires as thick as possible and tighten each terminal ful-
ly.
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SPECIFICATIONS
1.2 kW type

1.2 kW type

Voltage 12 volts

Output 1.2 kW

Rating 80 seconds

Direction of rotation Clockwise as viewed from pinion side

Brush length 12.3 mm (0.44 in.)

Number of pinion teeth 8

Performance Condition Guarantee

No load characteristic 11.0V 90A maximum
2,500 rpm minimum

Load characteristic _ 75V 10.5 Nem (1.05 kg-m, 7.59 lb-ft) minimum

Around 300A | 880 mpm minimum
at 20 °C 760A ;
68 °F teat maximum

(68°F) | booked characteristic 40 | 19.5 Nem (1.95 kg-m, 14.1 lb-ft) minimum
Magnetic switch operating 8 volts maximum
voltage

0.9 kW type

Voltage 12 volts

Output 0.9 KW

Rating 30 seconds

Direction of rotation Clockwise as viewed from pinion side

Brush length 12.3 mm (0.44 in.)

Number of pinion teeth 8

Performance Condition Guarantee

a 90 A maximum
No load characteristic 11.0V 2,800 rpm minimum

sett 8V 4.8 N-m (0.48 kg-m, 3.5 lb-ft) minimum
Around Load characteristic 200A | 1,260 rom minimum
at 20 °C OA -
(68 °F) teat . 55 maximum

Locked characteristic 35V | 42.2. Nm (1.22 kg-m, 8.9 lb-ft) minimum

voltage

Magnetic switch operating
8 volts maximum
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REQUIRED SERVICE MATERIAL

MATERIAL
RECOMMENDED

SUZUKI PRODUCT
USE

Lithium grease
SUZUKI SUPER GREASE A
(99000-25010)

@ Front and rear bush.
@ Plunger.
@ Pinion drive lever.
@ internal gear.
@ Planetary carrier shaft.

® Planetary gear
® Bail

SPECIAL TOOL

09900-06107
Snap ring pliers
(Opening type)
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SECTION 6G1

CRANKING SYSTEM
(0.9 kW No-Reduction Type)
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GENERAL DESCRIPTION

CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wiring. These com-
ponents are connected electrically as shown below.

Only the starting motor will be covered in this section.

To distributor

Holdincot Pullin coil Magnetic switch ~

Plunger 
P =

IG @)
®

Pinion drive 
©

lever

()

7 — BAT. Ignition &
starter switch

Magnetic switch
ny, | contacts
me

Battery

+ Starting motor
Vv

Pinion & over
Tunning clutch — Lt

¥ ¥

STARTING MOTOR

The starting motor consist of parts shown following page and has field coils mounted in starting motor yoke (frame).
The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they will be
protected against possible dirt and water splash.
In the circuit shown above, the magnetic (motor) switch coils are magnetized when the ignition switch is closed.
The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel gear and
the magnetic switch main contacts to close, and cranking takes place. When the engine starts, the pinion overrun-
ning clutch protects the armature from excessive speed until the switch is opened, at which time the return spring
causes the pinion to disengage.

NOTE:
* Starting motor does not require lubrication except during overhaul.

Make sure to apply grease before assembly where so indicated “A” in the figure below.
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12. |

14

tt \

“A” ; Apply grease (99000-25010)

. Drive housing cover
. Drive bush
. Drive housing
. Armature ring
, Armature stop ring
. Over running clutch
. Pinion drive lever
. Magnetic switch
. Commutator end cover

10. Brush spring
71, Brush holder
412. Brush
13. Washer
44. Gommutator end bushing
18, Armature
16, Starting motor yoke
A: Hold-in coil
8: Pull-in coil

ORNOAR
AWNS
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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
harness, (including ignition and starter switch), starting motor or engine.

in battery, wiring

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 terminals
3) Discharge of battery
4) Mounting of starting motor

@ Loose grounding cable connection
@ Fuse set loose or blown off
© Poor contacting action of ignition switch

and magnetic switch
@ Lead wire coupier loose in place
© Open-circuit between ignition switch

and magnetic switch
® Open-circuit in pull-in coil
© Poor sliding of plunger and/or pinion
® Shift lever switch is not in P or N,

or not adjusted (A/T)
® Brushes are seating poorly or worn

down

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 Replace battery.
deterioration

© Poor contact in battery terminal Retighten or replace.
connection

Retighten.
Tighten or replace.
Replace.

Retighten.
Repair.

Replace magnetic switch.
Repair.
Shift in P or N, or adjust switch.

Repair or replace,

Operating sound of magnetic switch
heard
® Battery run down
® Battery voltage too low due to battery

deterioration
@ Loose battery cable connections

Burnt main contact point, or poor
contacting action of magnetic switch

© Brushes are seating poorly or worn
down

@ Weakened brush spring
®@ Burnt commutator
© Poor grounding of field coil
© Layer short-circuit of armature
© Crankshaft rotation obstructed

Recharge battery.
Replace battery.

Retighten.
Replace magnetic switch.

Repair or replace.

Replace.
Replace armature.
Repair.
Replace.
Repair.
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Condition Possible Cause Correction

Starting motor running
but too slow (small
torque}

if battery and wiring are satisfactory,
inspect starting motor
@ Insufficient contact of magnetic switch

main contacts
@ Layer short-circuit of armature
@ Disconnected, burnt or worn

commutator

@ Poor grounding of field coil
@ Worn brushes

@ Weakened brush springs
@ Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.
Repair or replace,

Repair.

Replace brush.
Replace spring.
Replace bush.

Starting motor running,
but not cranking engine

@ Worn pinion tip
Poor sliding of over-running clutch
@ Over-running clutch slipping
@ Worn teeth of ring gear

Replace over-running clutch.
Repair.
Replace over-running clutch.
Replace flywheel (M/T) or drive
plate (A/T).

Noise @ Abnormaily worn bush
@ Worn pinion or worn teeth of ring gear

@ Poor sliding of pinion (failure in return

movement)
@ Lack of grease in each part

Replace bush.
Replace over-running clutch or
flywheel (M/T), drive plate (A/T).
Repair or replace.

Lubricate.

Starting motor does not

stop running
@ Fused contact points of magnetic

switch
® Short-circuit between turns of magnetic

switch coil (layer short-circuit)
® Failure of returning action in ignition

switch

Replace magnetic switch.

Replace magnetic switch.

Replace.
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UNIT REPAIR OVERHAUL

. Starting motor
. Clutch housing upper plate
. Transmission case
}. Starting motor mounting bolt
. Starting motor mounting nut
. Magnetic switch lead wire
. Battery cable

1
2,
3.
4.

§,
6,
7.

DISMOUNTING

1) Disconnect negative battery lead at battery.
2) Disconnect magnetic switch lead wire and battery cable from

starting moior.
3) Remove starting motor mounting bolts and nut.
4) Remove starting motor.

REMOUNTING

Reverse the dismounting procedure.

Tightening Torque
{a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
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. Magnetic switch
, Commulator end

t
2

cover
. Yoke
. Drive housingpo

e

DISASSEMBLY

NOTE:
*@ Before disassembling starting motor, be sure to put match

marks at two locations (A and B) as shown in the left figure
so that any possible mistakes can be avoided.

@ Do not clamp yoke in a vise or strike it with a hammer during
disassembling and reassembling.

1) Remove nut securing the end of field coil lead to terminal on the
head of magnetic switch.

2) Take off magnetic switch from starting motor body by removing
2 mounting screws.

NOTE:
Don’t disassemble this switch. If defective, replace as a
complete assembly.

3) Loosen 2 bolts and 2 screws to remove commutator end cover.
4) Separate drive housing and armature from yoke.

5) Draw brushes out of hoider.
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1. Stop ring
2. Snap ring
3. Pinion gear 2
4, Cluteh

#300~400

6) Draw off over running clutch, as follows:
(1) Draw stop ring toward clutch side.
(2) Remove armature ring and side off clutch.

REASSEMBLY

Assemble in reverse order of Disassembly, noting the following.
1) Apply grease. (Refer to page 6G1-3.)
2) install pinion drive lever into drive housing, referring to 6G1-3 es-

pecially for its direction.
3) Upon completion of assembly, carry out “PERFORMANCE

TEST”. (Refer to page 6G1-12.)
4) Tighten battery cable nut to specified torque. (Refer to page

6G1-6)

INSPECTION
1. ARMATURE
* Inspect commutator for dirt or burn. Correct with sandpaper or

lathe, if necessary.

®@ Check commutator for uneven wear. If deflection of dial gauge
pointer exceeds limit, repair or replace.

NOTE:
Below specification presupposes that armature is free from
bend. Bent shaft must be replaced.

Commutator out round
Standard: 0.05 mm (0.0019 in.) or less
Limit: 0.4 mm (0.015 in.)

@ Inspect commutator for wear.
If below limit, replace armature.

Commutator outside diameter
Standard: 32.0 mm (1.26 in.)
Limit: 31.4 mm (1.24 in.)
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0.4-0.8 mm
{0.015 - 0.023 in.}

Commutator
segments

Insulator

CORRECT

VWI
INCORRECT

® Inspect commutator for insulator depth. Correct or replace if be-
low limit.

Commutator mica depth
Standard: 0.4 — 0.6 mm (0.015 — 0.023 in.)
Limit: 0.2 mm (0.0078 in.)

@ Ground test

Check commutator and armature core. If there is continuity, ar-
mature is grounded and must be replaced.

@ Open circuit test
Check for continuity between segments. If there is no continuity
at any point, there is an open circuit and armature must be re-
placed.

2. FIELD COIL
Ground test
Check continuity between brush and bare surface.
If there is continuity, field windings are grounded.
The yoke ass’y must be replaced.

3. BRUSH
Check brushes for wear. If below limit, replace brush.

Brush length
Standard: 17.0 mm (0.67 in.)
Limit: 11.5 mm (0.45 in.)
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4, BRUSH HOLDER
Check movement of brush in brush holder. if brush movement
within brush holder is sluggish, check brush holder for distortion
and sliding faces for correct contamination.
Clean or correct as necessary.
Clean for continuity across insulated brush holder (positive side)
and grounded brush holder (negative side).
If continuity exists, brush holder is grounded due to defective in-
suiation and should be replaced.

5. SPRING
Inspect brush spring for wear, damage or other abnormal condi-
tions. Replace if necessary.

Brush spring tension
Standard: 1.95 kg (4.3 Ib}
Limit: 0.9 kg (1.98 Ib)

6. DRIVE LEVER
inspect drive lever for wear. Replace if necessary.

7. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal conditions.

Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-
sary.
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® inspect spline teeth for wear or damage. Replace if necessary.
Inspect pinion for smooth movement.

8. ARMATURE SHAFT BUSH
Inspect bushes for wear or damage. Replace if necessary.

9. MAGNETIC SWITCH
Push in plunger and release it. Plunger should return quickly to
its original position. Replace if necessary.

@ Pull-in coil open circuit test

Check for continuity across magnetic switch ‘S’ terminal and
‘M’ terminal. If no continuity exists, coil is open and should be
replaced.

@ Hold-in coil open circuit test
Check for continuity across magnetic switch ‘S’ terminal and
coil case. If no continuity exists, coil is open and should be re-
placed.
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PERFORMANCE TEST

CAUTION:
These tests must be performed within 3 - 5 seconds to avoid

‘BAP

coil from burning.

@ PULL-IN TEST

Connect battery to magnetic switch as shown.
Check that pinion moves outward.
If pinion does not move, replace magnetic switch.

NOTE:
Before testing, disconnect field coil lead from Terminal

@ HOLD-IN TEST

While connected as left figure with pinion out, disconnect neg-
ative lead from terminal ‘lv’.
Check that pinion remains out.
If pinion returns inward, replace magnetic switch.

@ CHECK PINION RETURN

Disconnect negative lead from magnetic switch body.
Check that pinion returns inward.
If pinion does not return, replace magnetic switch.

® NO-LOAD PERFORMANCE TEST
a) Connect battery and ammeter to starter as shown.
b) Check that starter rotates smoothly and steadily with pinion

moving out. Check that ammeter reads specified current.

Specified current: Less than 60 A at 11.5 V
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SPECIFICATIONS

Voltage 12 volts

Output ~ | 0.9 kW

Rating 30 seconds

Direction of rotation Clockwise as viewed from pinion side

Brush length 17.0 mm (0.67 in.)

Number of pinion teeth 8

Performance Condition Guarantee

No load characteristic 11.6V 60A maximum
6600 rpm minimum

Around at sett 9V 2.8 N-m (0.28 kg-m, 2.0 lb-ft)
20°C Load characteristic 150A 4900 rpm minimum

(68°F) 500 A maximum
Locked rotor current SV 41.3 Nem (1.13 kg-m, 8.2 Ib-ft) minimum
Magnetic switch operating voltage 8 volts maximum

REQUIRED SERVICE MATERIAL
RECOMMENDED

MATERIAL SUZUKI PRODUCT USE
@ Armature shaft.

Lithium grease SUZUKI SUPER GREASE A @ Over-running clutch.
(99000-25010) @ Commutator end cap.

# Drive lever.

SPECIAL TOOL

09900-06107
Snap ring pliers

(Opening type)
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SECTION 6H

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

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

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS

GENERAL DESCRIPTION ....... 0.2... cece cence cee erent e tenet e renee tenene
BATTERY 0.0... ccc ccc er eee renee eee net teen ener tenance tenet teen eee
GENERATOR ... 0... ccc ee ene ene nee cere tenner ent e nena ene ee en eeeeene

DIAGNOSIS 200. een EEE EEL EEE nn eE
BATTERY 2.00.0. ccc ccc cee eee ee ene een nee eee ener eee nena ne nene
GENERATOR .... 0... occ een ee enn Denne eee

ON-VEHICLE SERVICE 2... bee eee nena teeta eens
BATTERY .... 0... cree c cece nee enter eee ee eee tee ene nee Cree nee

Jump Starting in Case of Emergency
Dismounting 2.0.0... ccc eee een
Handling .............0.. scene e eee nee
Remounting .. 6. ccc cece cece eee e renee

GENERATOR 0.0.66 cece ee ne een enn OEE Eee EET ADEE ERP EE epee EEE ES
Generator Belt 00. Ener e EERE REE E ere

UNIT REPAIR OVERHAUL 2.0000. en R EE REE EES
GENERATOR

Dismounting
Remounting
Disassembly 0... cc ec ten EEE EERE DEE ERR E RESO DEE E EE ELE EEE
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Replace Brush 0.0.0... cece cece cece cere eee ne etter ener eee een DR ene Een EEE Eee
Reassembly 2.0... ee cece cee eee eee ee eee e rece e ern nn rn re tebe near ees

SPECIFICATIONS 2.0.0... coe cece ener een n tenn EER Rtn EEE ES
BATTERY ...... 0... ccc eee ese e eee e eee eee es
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GENERAL DESCRIPTION

BATTERY
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-tightened,

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 fro-
zen accidentally, it should not be charged until it is warmed.

SULFATION
lf the battery is allowed to stand for a long period in discharged
condition, the lead sulfate becomes converted into a hard, crystal-

line substance, which will not easily turn back to the active material
again during the subsequent recharging. “Sulfation” means the re-
sult 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 in the
top of the battery. This indicator is to be used with the following diag-
nostic procedure. When checking the indicator, make sure that the
battery has a clean top. A light may be needed in some poorly-lit
areas,
fone types of indication available under normal operation are as
‘ollows.

1. Green Dot
Battery is sufficiently charged for testing.

2. Dark
Battery must be charged before testing.
If there is a cranking complaint, battery should be tested as de-
scribed in Diagnosis section. Charging and electrical systems
should also be checked at this time.

3. Clear or Light Yellow
This means that fluid level is below the bottom of hydrometer. lis
possible cause is excessive or prolonged charging, a broken
case, excessive tipping or normal battery deterioration.
When the battery is found in such condition, it is possible that
high charging voltage is caused by the faulty charging system
and therefore, charging and electrical systems need to be
checked. If there is a trouble in cranking and its cause lies in the
battery, it should be replaced.
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CARE OF BATTERY

WARNING:
e Never expose battery to open flame or electric spark be-

cause of battery generate gas which is flammable and ex-
plosive.

@ 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.

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, fol-
low instructions given below.
®@ Weekly, start the engine and run it until it reaches normal oper-

ating temperature with engine speed of 2000 to 3000 rpm.
Make sure all electric switches are off before storing the ve-
hicle.

* Recharge the battery twice a month to prevent it from dis-
charging excessively. This is especially important when ambi-
ent temperature is low.
The battery discharges even when it is not used, while ve-
hicles are being stored. Battery electrolyte can freeze and bat-
tery 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 met-
al-to-metai contact, and grease the connections after each
cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery.
The simplest way to tell the state of charge is to carry out a
hydrometer test. The hydrometer is an instrument for measuring
the specific gravity (S.G.) of the battery electrolyte. The S.G. of
the electrolyte is indicative of the state of charge. Refer to
“DIAGNOSIS” of BATTERY in this section.
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GENERATOR

The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connecied 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 conditions will
provide long period of attention-free service.

# The stator windings are assembied on the inside of a laminated core that forms part of the generator frame.
@ A condenser mounted in the rear housing suppresses radio noise.

NOTE:
The generator used in each vehicle is one of the following three types, depending on specification.

[60 A type] j

: 2 } 6

| : ARF | | Ti

. EE 7 . 7 7

[70 A and 85 A types]

—

[see
r]

. Generator with regulator ass’y 5. Fietd coil (rotor coll}
. LC, regulator . Charge indicator light
. Stator coil . Main switch
. Diode . BatteryPon

s

ON
D
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DIAGNOSIS

BATTERY
COMMON CAUSES OF FAILURE
A battery is not designed to last indefinitely; however, with proper
care, it will provide many years of service. If the battery performs
satisfactorily during test but fails to operate properly for no apparent
reason, the following are some factors that may point to the cause
of trouble:
e Accessories left on overnight or for an extended period without

the generator operating.
@ Slow average driving speeds for short periods.
¢ Electrical load exceeding generator output particularly with addi-

tion of aftermarket equipment.
¢ Defects in charging system such as high resistance, slipping

drive belt, loose generator output terminal, faulty generator or
voltage regulator. Refer to “GENERATOR’ in this “DIAGNOSIS”
section.

* Battery abuse, including failure to keep battery cable terminals
clean and tight or loose battery hold down.

* Mechanical problems in electrical system such as shorted or
pinched wires.

VISUAL INSPECTION
Check for obvious damage, such as cracked or broken case or cov-
er, that could permit loss of electrolyte. if obvious damage is noted,
replace battery. Determine cause of damage and correct as need-

ed.
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HYDROMETER TEST
The direct method of checking the battery for state of charge is to
carry outa high rate discharge test, which involves a special precise
voltmeter and an expensive instrument used in the service shops,
but not recommendable to the user of the vehicle.
At 20 °C of battery temperature (electrolyte temperature):
~ The battery is in FULLY CHARGED STATE if the electrolyte S.G.

is 1.280.

~ The battery is in HALF CHARGED STATE if the S.G. is 1.220,
~ The battery is in NEARLY DISCHARGED STATE if the S.G. is

1.150 and is in danger of freezing.
As the S.G. varies with the temperature, if battery temperature is
not at 20°C (68°F), you have to correct your S.G. reading (taken
with your hydrometer) to the value at 20°C (68°F) and apply the
corrected S.G. value to the three-point guide stated value.
For the manner of correction, refer to the graph showing the relation
between S.G. value and temperature at the left.

How to use the temperature-corrected state-of-charge
graph
Suppose your S.G. reading is 1.28 and the battery temperature is
—5 °C (23°F). Locate the intersection of the -5 °C line and the 1.28
S.G. line.
The intersection is within the “A” zone (shaded area in the graph)
and that means CHARGED STATE.
To know how much the battery is charged, draw a line parallel to the
zone demarcation line and extend it to the right till it meets with the
percentage scale. in the present example, the line meets at about
85% point on the percentage scale. Therefore, the battery is
charged up to the 85% level.



6H-8 CHARGING SYSTEM

[60 A type] GENERATOR

CAUTION:
@ Do not mistake polarities of iG terminal and L terminal.
@ Do not create a short circult between IG and L terminals.

Always connect these terminals through a lamp.
@ Do not connect any load between L and E.
@ When connecting a charger or a booster batiery to vehicle

battery, refer to this section describing battery charging.
[70 A type]

Trouble in charging system will show up as one or more of following
conditions:
1) Faulty indicator lamp operation.
2) An undercharged battery as evidenced by slow cranking or indi-

cator dark.
3) An overcharged battery as evidenced by excessive spewing of

electrolyte from vents.
Noise from generator may be caused by a loose drive pulley, loose
mounting bolis, worn or dirty bearings, defective diode, or defective

stator.
[85 A type]

F : Field coil terminal
1G : Ignition terminat
L_ : Lamp terminat

B : Generator output
(Battery terminal)

D_ : Dummy terminal
E : Ground

FAULTY INDICATOR LAMP OPERATION

PROBLEM POSSIBLE CAUSE CORRECTION

Charge light does not ® Fuse blown Check fuse.
light with ignition ON @ Light burned out Replace light.
and engine off - . . :@ Wiring connection loose Tighten loose connection.

iC regulator faulty (60 A type only) Check generator

@ IC regulator or field coil faulty Check generator.
(70 A and 86 A types only)

@ Poor contact between brush and Repair or replace.
slip ring (70 A and 85 A types only)

Charge light does not @ Drive belt loose or worn Adjust or replace drive belt.
go out with engine running eic lat Check charoi stem.(battery requires regu ator or generator faulty eck | rarging sy:
frequent recharging) @ Wiring faulty Repair wiring.
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UNDERCHARGED BATTERY
This condition, as evidenced by slow cranking or indicator clear
with red dot can be caused by one or more of the following condi-
tions even though indicator lamp may be operating normal.
Following procedure also applies to cars with voltmeter and amme-
ter.

1) Make sure that undercharged condition has not been caused by
accessories left on for extended period of time.

2) Check drive belt for proper tension.
3) If battery defect is suspected, refer to BATTERY section.
4) Inspect wiring for defects. Check all connections for tightness

and cleanliness, battery cable connections at battery, starting
motor and ignition ground cable.

5) Connect voltmeter and ammeter as shown in left figure.
Ammeter between generator (B}
terminal and battery (+) terminat B Voltmeter

Set between generator B terminal and ground.

Ammeter
Set between generator B terminal and battery (+) terminal.

Day

NOTE:
Use fully charged battery.

Voltmeter between
generator (B)terminal | «= §) Measure current and voltage.
and ground.

1. Generator 4. Battery
2. Ammeter 5. Load
3. Voltmeter 8. Switch

[60 A type] No-load Check
t Nott 1) Run engine from idling up to 2,000 rpm and read meters.

ol Stn: )

‘ NOTE:
15.0: 14.6 Turn off switches of all accessories (wiper, heater etc.).

14.4 Standard current: 10 A maximum
1
4
1

'
\
'‘80 ra Standard voltage: 14.4 ~ 15.0 V (at 20°C, 85°F) 60 A type

(22°F) (Garry —* Temperate ager) 14,1 - 15.2 V (at 20°C, 68°F) 70 A and
[70 A and 85 A types] 85 A types
sy 16.0 .
i igs | NOTE:
& 1.0 82 15.4 Consideration should be taken that voltage will differ some-
is ‘ 144 | aaa what with regulator case temperature as shown in left fig-
a 14) x

a0 ure.

3 13.7
w 13s 13.6

13.0

L
t

-30 0 16 50 55 90 115 135

HEATSINK TEMPERATURE (°C}

enna carenNie
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[60 A type]
Volt

ft 160+ 155

18.0 14.6

vaod 114.6‘ t
‘ 4d
’ 1

13.04_| ' yaa
Baier y SeZF) earry Tamperatura eae)

{70 A and 85 A types]
= 160

W 16.8z 82 18.4
a 15.0g 14.42 148 144

w 143
% 140 4.
2 13.7
@ 13.5
w 13.6

13.0

oa

-30 0 16 50 55 90 115 135

HEATSINK TEMPERATURE (°C)

Higher Voltage
lf voltage is higher than standard vaiue, check ground of brushes.
if brushes are not grounded, replace IC regulator.

Lower Voltage
[60 A type]
If voltage is below or in standard value, increase engine speed up
to 2000 — 2500 rpm soon after starting engine, and read maximum
value on ammeter immediately.
lf current is less than 42 A, repair or replace generator.

[70 A and 85 A types]
If voltage is lower than standard value, proceed to following check.

2) Ground F terminal and start engine, then measure voltage at B
terminal as shown in left figure.
@ Voltage is higher than standard value

It is considered that generator itself is good but IC regulator
has been damaged, replace IC regulator.

@ Voltage is lower than standard value
Generator itself has problem, check the generator.

Load Check [70 A and 85 A types only]
1) Run engine at 2,000 rpm and turn on head light and heater mo-

tor.

2) Measure current and if itis less than 20 A (70A type) or 30 A (85
A type) repair or replace generator.

OVERCHARGED BATTERY
1) To determine battery condition, refer to BATTERY section.
2) If obvious overcharge condition exists as evidenced by exces-

sive spewing of electrolyte, measure generator B terminal volt-
age at engine 2000 rpm.

3) If measured voltage is higher than upper limit value, proceed to
disassembly section of generator service.

4) Check ground of brushes. If brushes are not grounded, replace
{C regulator. Then check field coil for grounds and shorts, refer-
ring to “INSPECTION” section.
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ON-VEHICLE SERVICE

BATTERY
JUMP STARTING IN CASE OF EMERGENCY
WITH AUXILIARY (BOOSTER) BATTERY

CAUTION:
if vehicle is manual transmission model and has a catalytic
converter, do not push or tow it to start. Damage to its ermnis-
sion system and/or to other parts may result.

Both booster and discharged battery should be treated carefully
when using jumper cables, Follow procedure outlined below, being
careful not to cause sparks.

WARNING:
¢ Departure from these conditions or procedure described

below could result in:
(1) Serious personal injury (particularly to eyes) or proper-

ty damage from such causes as battery explosion, bat-
tery acid, or electrical burns.

(2)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 con-

tact positive battery terminal (or metal in contact with it)
and any other metal on vehicle, because a short circuit
could occur.

1) Set parking brake and place automatic transmission in PARK
(NEUTRAL on manual transmission). Turn off ignition, turn off
lights and all other electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled
water.

3) Attach end of one jumper cable to positive terminal of booster
battery and the other end of the same cable to positive terminal
of discharged battery. (Use 12-volt battery only to jump start en-
gine).

4} Attach one end of the remaining negative cable to negative ter-
minai 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.

WARNING:
Do not connect negative cable directly to negative termi-
nal of dead battery.

5) Start engine of vehicle with booster battery and turn off electrical
accessories. Then Start engine of the vehicle with discharged
battery.

6) Disconnect jumper cables in the exact reverse order.



6H-12 CHARGING SYSTEM

Battery
. Positive cable
. Negative cable
. Body ground bolt

Retainer
NutPMA

OV

WITH CHARGING EQUIPMENT

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.

DISMOUNTING
1) Disconnect negative cable.
2) Disconnect positive cable.
3) Remove retainer.
4) Remove battery.

HANDLING
When handling battery, following safety precautions should be fol-
lowed:

@ Hydrogen gas is produced by battery. A flame or spark near bat-
tery may cause the gas to ignite.

® Battery fluid is highly acidic. Avoid spilling on clothing or other fab-
ric. Any spilled electrolyte should be flushed with large quantity
of water and cleaned immediately.

REMOUNTING
1) Reverse removai procedure.
2) Torque battery cables to specification.

NOTE:

Check to be sure that ground cable has enough clearance
to hood panel by terminal.

Tightening Torque
{a): 8.0 N-m (0.8 kg-m, 6.0 Ib-ft)
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Qpe
ns

- Generator belt
. Crankshaft pulley
. Radiator fan pulley
. Tension pulley
. Tensioner

4. Generator belt
2. Tensioner
3. Tensioner bolt

GENERATOR
GENERATOR BELT

[G16 and H25 engines]
Refer to “COOLING FAN BELT” in SECTION 6B “ENGINE COOL-
ING”.

[J20 engine]

INSPECTION
® inspect belt for cracks, cuts, deformation, wear and cleanliness.

If any of above conditions are found replace generator belt.
@ Check to make sure that tension indicators are as follows in the

left figure by using mirror.
(a) If the tension indicator “B” is found to the left of the indicator

“A”, replace the generator bell.
(b) If new generator belt has been installed, indicator “A” should

be within “a” of the left figure.
If it isn’t, it means that belt is not installed properly.
Reinstall it properly.

REMOVAL

WARNING:
Disconnect negative cable at battery before removing and
installing generator belt.

1) Loosen tensioner by turning the tensioner pulley clock wise.
2) While holding the tensioner and belt loose, remove generator

belt.

INSTALLATION
1) Loosen tensioner by turning the tensioner pulley clockwise.
2) While holding the tensioner, install generator belt.

NOTE:
@ Make sure that the belt fits each pulley’s groove properly.
® After installing generator belt, perform checks described

above and make sure that tension indicator is within stan-
dard range.
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1, Battery 2. Negative (~) battery cable

1. Ait cleaner
2 outlet hose

2. Canister

1. Generator
2. Coupler
3. “B” terminal

1. Upper generator bolt (Short)
2. Lower generator bolt (Long)
3. “B” terminal

UNIT REPAIR OVERHAUL

GENERATOR
DISMOUNTING
1) Disconnect negative (-) cable at battery.

2) Remove air cleaner outlet hose.
3) Remove canister from its bracket.

4) Disconnect “B” terminal wire and coupler from generator.

5) Remove generator belt. Refer to SECTION 6B “ENGINE COOL-
ING” (G16 and H25 engines) or “GENERATOR BELT” (J20 en-
gine) in this section.

8) Remove generator.



CHARGING SYSTEM _6H-15

4. Upper generator bolt (Short)
2. Lower generator boit (Long)

2, fa)

REMOUNTING
1) Mount generator on the generator bracket.
2) Tighten generator bolts.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 16.5 Ib-ft)

3) install generator (cooling fan) belt. Refer to SECTION 6B “EN-
GINE COOLING” (G16 and H25 engines) or “GENERATOR
BELT’ (J20 engine) in this section.

4) Install cooling fan belt (J20 engine only). Refer to SECTION 6B
“ENGINE COOLING’.

5) Connect “B” terminal wire and coupler to generator.

Tightening Torque
(b): 8.0 N-m (0.8 kg-m, 6.0 Ib-ft)

6) Install canister.
7) Install air cleaner outlet hose.
8) Connect negative (-) cable at battery.
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DISASSEMBLY [60 A type]

Pulley
. Front housing

Bearing
. Retainer

Rotor
Stator

. IC regulator

. Rectitier

. Rear housing
BrushSESNMA

RONs

1 3 2 1) For easier reinstallation, provide match marks on both front and
rear housings as shown in left figure before separating them.

|__—.

Kt 1. Front housing
2. Rear housing
3. Match marks

2) Remove housing bolts from generator.
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. Rear housing

. Stator core

. Front housing

. LeverPE
D 

=

1, Pulley nut
2. Rotor
3. Cloth
4, Vise

1. Front housing
2. Retainer screw

3) With lever inserted between stator core and front housing, sepa-
tate generator into front and rear sides.

4) Loosen pulley nut by using vise and take off pulley.

NOTE:
@ When using vise, put clean cloth between rotor and vise

$0 as not to cause damage to rotor.
@ Be sure to hold the location A. Do not hold the location B

as it does not have enough structural strength.

5) Remove rotor from front housing.

6) When removing front bearing, remove bearing retainer screws
and retainer.
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7) When removing rear bearing, use oil hydraulic press.

. Rear bearing

. Oil hydraulic
press.

. General rod

. General tootPO
 

wm

8) Remove three screws and generator “B” terminal nut.

1, Screw 3. “B" terminal
2. Generator “B” terminal nut

9) Unsolder stator leads and remove stator from rear housing and
regulator assembly.

1 1. Statoriead
éscider}

10) To remove brush, remove holder cover from brush holder and
then disconnect brush wire from regulator terminal by using
soldering iron.

1, Brush holder
2, Solder
3. Brush spring
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DISASSEMBLY [70 A and 85 A types]

[70A type]

(85 A type]

. Pulley nut

. Pulley

. Drive end frame
Stator
Stud bolt

. Drive end bearing

. Bearing retainer
Rotor

. End housing bearing
. Bearing cover
. Wave washerFSOOMNA

MAON=

. Rear end frame
43,
14,
415.
16.
YW.
18,
19,
20.
at.

Seal plate
Rectifier
insulator
Regulator
Brush
Brush holder
Brush holder cover
Rear end cover
Terminal plate

CONMA
POD

» Pulley nut
Pulley

. Drive end frame.
Stator
Stud bolt

. Drive end bearing

. Bearing retainer
Rotor

. End housing bearing

. Bearing cover
. Rear end frame
. Rectifier
. Insulator
. Regulator
. Brush
. Brush holder
. Rearend cover
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1. Rear end cover
2, Insulator

1. IC regulator screws 3. Brush holder screws
2. IC regulator 4. Brush holder assembly

1, Rectifier

4, Rubber ingulator

1. Pulley
2. Hexagonal box

wrench
3. Offset wrench

1} Remove “B" terminal inner nut and insulator.
2) Remove rear end cover.

3) Remove 2 screws and pull out brush holder assembly,
4) Remove 3 screws and IC regulator.
5) Remove brush holder cover from brush holder.

6) Remove 4 screws, 1 bolt and rectifier.

7) Remove 4 rubber insulators (85 A type only).

8) Hold shaft by using hexagonal box wrench and remove pulley
nut, and then pull out pulley.

CAUTION:
® To hold shaft, use hexagonal box. Duodecimal box may

cause slipping and consequential shaft or tool dam-
age.

Do not attempt to hold pulley by using vise or pipe
wrench so as not to distort it.
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1, Rear end frame
2, Rotor shatt

3. Rear end frame nut

. Bearing puller

. Bearing coveren
a

. End housing bearing

1. Stud bolt
2. Retaining plate

3. Drive end bearing

9) Remove 4 rear end frame nuts.
10) Drive out rear end frame with rotor tapping shaft lightly by using

plastic hammer.

11) Separate rear end frame from rotor evenly by using plastic
hammer.

CAUTION:
Do not hit shaft at slip ring side, when separating rotor
and rear end frame.

12) If required, use bearing puller to remove end housing bearing
and bearing cover.

CAUTION:
Care must be exercised so as not to distort cooling fan
blade while applying puller.

13) If required, remove 4 screws, retainer plate and then drive out
drive end bearing.

14) If required, remove stud bolts and then pull out stator.

NOTE:
Heating drive end frame may facilitate removal of stator.
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Cy
) jm

1)

4. Rotor

CD

1. Rotor

penimiiney
UT

SAS
4. Stator

1. Stator
2. Stator lead

ire

o

INSPECTION [60 A type]

Rotor
1) Using ohmmeter, check for continuity between slip rings of rotor.

If there is no continuity, replace rotor.

Standard resistance: 2.5 - 2.9 Q

2) Using ohmmeter, check that there is no continuity between slip
ring and rotor core. if there is continulty, replace rotor.

3) Check slip rings for roughness or scoring. If rough or scored, re-
place rotor.

Stator
1) Using chmmeter, check all leads for continuity.

If there is no continuity, replace stator.

2) Using ohmmeter, check that there is no continuity between coil
leads and stator core. If there is continuity, replace stator.

Brush and brush holder
Check each brush for wear by measuring its length.
If brush is found worn down to service limit, replace brush.

Brush iength “a”
Standard: 16 mm (0.63 In.)
Service limit: 2 mm (0.08 in.)
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1. Rectifier
2. Diode lead

1. Rectifier
2. Condenser

Rectifier
1) Using ochmmeter, check continuity between each of upper and

lower rectifier bodies and each diode lead.
Check both directions by reversing probes of ohmmeter and
there should be only one-way continuity in each case.
If check result is not satisfactory, replace rectifier.

2) In the same manner as described in above step 1), check that
there is only one-way continuity between both leads of diode trio.

Condenser
Check condenser capacity.

Condenser capacity: 0.5 uF
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INSPECTION [70 A and 85 A types] -
Rotor
@ Using ohmmeter, check for continuity between slip rings of rotor.

If there is no continuity, replace rotor.

Standard resistance: About 2.9 Q

@ Using ohmmeter, check that there is no continuity between slip
ting and rotor. If there is continuity, replace rotor.

@ Check slip rings for roughness or scoring. If rough or scored, re-
place rotor.
Using a vernier caliper, measure the slip ring diameter.

Standard diameter: 14.2 - 14.4 mm (0.557 — 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

lf the diameter is less than minimum, replace the rotor.

Stator
@ Using ohmmeter, check all leads for continuity. If there is no conti-

nuity, replace stator.

@ Using ohmmeter, check that there is no continuity between coil
leads and stator core. If there is continuity, replace stator.
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2. Rectifier terminal

1. Negative terminal
2. Rectifier terminal

~

Brush and brush holder
Check each brush for wear by measuring its length as shown. If
brush is found worn down to service limit, replace brush. Refer to
“Replace Brush’ in this section.

Exposed brush length “a”
Standard: 10.5 mm (0.413 in.)
Limit : 4.5 mm (0.351 in.)

Rectifier
- @ Positive Rectifier

4) Using an ohmmeter, connect one tester probe to the "B” termi-
nal and the other to each rectifier terminal.

2) Reverse the polarity of the tester probes and repeat step 1).
3) Check that one shows continuity and the other shows no conti-

nuity.
If there is continuity, replace the rectifier.

*® Negative Rectifier
1) Using an ohmmeter, connect one tester probe to each nega-

tive terminal and the other to each rectifier terminal.
2) Reverse the polarity of the tester probes and repeat step 1).
3) Check that one shows continuity and the other shows no conti-

nulty.
lf there is continuity, replace the rectifier.

Bearing
@ Check that drive and bearing is not rough or worn.

@ Check that end housing bearing is not rough or worn.
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ec}

REPLACE BRUSH
[60 A type]
Refer to “DISASSEMBLY” and “REASSEMBLY’” of 60 A type.

[70 A and 85 A types]
1) Remove rear end cover and then brush holder.
2) Unsolder and remove the brush and spring.
3) Run the wire of a new brush through the spring and the hole in

the brush holder, and insert the spring and brush into the brush
holder.

4) Solder the brush wire to the brush holder at specified exposed
length.

Exposed length “a”: 10.5 mm (0.413 in.)

5) Check that the brush moves smoothly in the brush holder.
6) Cut off the excess wire.
7) Apply insulation paint to the soldered area.



CHARGING SYSTEM _6H-27

Stator
Brush

. Brush holder
Solder

. Brush springa
 

Por
n

4. Pulley nut
2. Rotor
3 Cloth

4, Rear housing
2. Wire

REASSEMBLY [60 A type]
Assemble in reverse order of DISASSEMBLY, noting the following.
1) Be sure to install brushes in the proper direction and solder

brush wires and stator leads.

2) Tighten generator pulley nut to specified torque.

Tightening Torque
(a): 118 N-m (11.8 kg-m, 85.5 Ib-ft)

NOTE:
@ When using vise, put clean cloth between rotor and vise

sO as not to cause damage to rotor.
@ Be sure to hold the location A. Do not hold the location B

as it does not have enough structural strength.

3) Push brushes into brush holder, then support brushes by insert-
ing appropriate wire from hole of rear housing.

NOTE:
¢ After installing rotor, remove wire.
@ Check to make sure that match marks on front and rear

housing are aligned.
Do not apply grease to rear (rotor) bearing. Remove oil

completely if found in bearing box of rear housing.

4) After assembling generator, make sure that rotor turns smoothly.
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1, End housing bearing
@. Rator 3. Bearing cover

1. Stud bolt
2. Retaining plate 4. Stator

1. Rotor 2. Drive end frame

2. Drive end frame1. Rear end frame

2, Hexagonal box
wrench

3. Offset wrench

REASSEMBLY [70 A and 85 A types]
1) if end housing bearing is removed, install it.
2) Check end housing bearing turns smoothly.

3) If stator is removed, install stator and tighten stud bolts.
4) If drive end bearing is removed, install it.
5) Check drive end bearing turns smoothly.

Tightening Torque
(a): 8.8 Nom (0.88 kg-m, 6.5 Ib-ft)
(b): 2.6 N-m (0.26 kg-m, 2.0 Ib-ft)

8) Place drive end frame on pulley, and then install rotor to drive
end frame.

7) install rear end frame to drive end frame.
8) Tighten 4 nuts to specified torque.

Tightening Torque
(a): 4.5 N-m (0.45 kg-m, 3.5 fb-ft)

9) Install pulley and tighten pulley nut with holding shaft by using
hexagonal box wrench to specified torque.

Tightening Torque
(a): 111 N-m (11.1 kg-m, 80.5 Ib-ft)
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10) Install 4 rubber insulators.

1. Rectifier

11) Install rectifier.

CAUTION:
When installing rectifier, check to confirm that stator
leads have enough clearance with cooling fan blades.

Tightening Torque
(a): 2.0 N-m (0.2 kg-m, 1.5 Ib-ft)
(b): 3.9 N-m (0.39 kg-m, 3.0 Ib-ft)

Upward
12) Install brush holder cover to brush holder.

Approx.
imm

4. iC reguiator
2. Brush holder
3. Rear end frame

e

1. Rear ond cover
2. Insulator
3. “B" terminal inner nut

13) Place the IC regulator together with the brush holder horizon-
tally on the rear end frame.

14) Install the 5 screws until there is a clearance of approx. 1mm
(0.04 in.) between the brush holder and connector.

Tightening Torque
(a): 2.0 N-m (0.2 kg-m, 1.5 Ib-ft)

15) Install rear end cover and terminal plate.

Tightening Torque
{a): 4.5 N-m (0.45 kg-m, 3.5 Ib-ft)
(b): 3.8 N-m (0.38 kg-m, 3.0 Ib-ft) (85 A type only)

16) Install insulator and tighten “B” terminal inner nut to specified
torque.

4. Terminat plate {85 A type only)
Tightening Torque
(c): 4.2 N-m (0.42 kg-m, 3.0 Ib-ft)
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17) Make sure that rotor turns smoothly.
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SPECIFICATIONS

BATTERY

NOTE:
The battery used in each vehicle is one of the following four types, depending on specification.

Battery type 38B20L 55B24L (S) 55D23L 75D23L
Rated capacity AH/SHR, 12 Volts 28 36 48 54

28 3.4 3.9 3.9
Electroyte L(US/imp. PH) | 6 99/4.93) | (6.55/5.46) | (8.24/6.86) | (8.24/6.86)
Electrolyte $.G. 1.28 when fully charged at 20°C (68°F)

GENERATOR

NOTE:
The generator used in each vehicle is one of the following three types, depending on specification.

Type 60 A type 70 A type | 85 A type
Rated voltage 12V

Nominal output BOA | 70 A | 85 A
Permissible max. speed 48000 r/min.
No-load speed 1300 r/min (rpm) 1250 r/min (rpm) | 950 r/min (rpm)
Setting voltage 14.410 15.0 V 13.6 t0 14.4 V
Permissible ambient ° °
temperature —30 to 90°C (-22 to 194°F)

Polarity Negative ground
Rotation Clockwise viewed from pulley side

TIGHTENING TORQUE SPECIFICATIONS

. Tightening torque
Fastenin9 Nem kg-m lb-ft

@ Body ground bolt 8 0.8 6.0

@ Generator mounting bolts and nut 23 2.3 16.5

e “B’ terminal inner nut 4.2 0.42 3.0

@ “B” terminal outer nut 8 0.8 6.0
60 A type 118 11.8 85.5@ Pulley nut ye

70 Aand 85 A types 411 11.4 80.5

@ Rear end frame nuts
45 0.45 3.5

@ Rear end cover nuts

@ Rectifier “B” bolt 3.9 0.39 3.0
@ Stator stud bolts 8.8 0.88 6.5
@ Drive end bearing plate screws 2.6 0.26 2.0

@ Rectifier screws
2.0 0.20 1.5

@ Regulator and brush holder screws

@ Terminal plate bolt 3.8 0.38 3.0

neal on aements



EXHAUST SYSTEM 6K-1

SECTION 6K

EXHAUST SYSTEM
NOTE:
Whether being equipped with three-way catalytic converter or not depends on regulations of each country.

CAUTION:
Be sure to use UNLEADED FUEL for the catalytic converter equipped vehicle. Use of LEADED FUEL
will affect performance of the catalytic converter adversely to a great extent.

CONTENTS

GENERAL DESCRIPTION 20.00.0000. 00 00e ccc cee rece e etree cette eee ee nent eens eens 6K-1
MAINTENANCE 20.00.0000. 00c cee cee cece eee eect eet eee ne rest ee eee eter ete n tenet 6K-2

ON-VEHICLE SERVICE ...... 00.0000 ccc cece cence ener e ee center renee eee tee e teen ties 6K-3

GENERAL DESCRIPTION fe

The exhaust system of the vehicle consists of the exhaust manifold, exhaust No.1 pipe, exhaust No.2 pipe, muffier,
seals, gasket, etc. The three way catalytic converter is an emission control device added to the exhaust system
to lower the level of Hydrocarbon (HC), Carbon Monoxide (CO) and Oxides of Nitrogen (NOx) pollutants in the
exhaust gas.

NOTE:

Whether following systems (parts) are used in the particular vehicle or not depends on specifications.
Be sure to bear this in mind when performing service work.
@ EGR control system

e@ EVAP canister, EVAP canister purge valve and vacuum hose
Heated oxygen sensor or CO adjusting resister

@ Three way catalytic converter



6K-2 EXHAUST SYSTEM

~1, Exhaust manifoid (J20 engine)
-2. Exhaust manifold (G16 engine)
-8. Exhaust manifold (H25 engine: without WU-TWC)
-4, Exhaust manifoid (H25 engine: with WU-TWC)
2. Gasket

3-1. Exhaust No.1 pipe (G16 and J20 engines)
3-2. Exhaust No.1 pipe (H25 engine: without WU-TWC)
3-3, Exhaust No.1 pipe (H25 engine: with WU-TWC)

wa 4, Heated oxygen sensor
6 5. Gasket

6. Exhaust No.2 pipe
7, Gasket
8, Mutfier

(a) 9, Rubber mounting

NA 4, (b)

MAINTENANCE

WARNING:
To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.

Atevery interval of periodic maintenance service, and when vehicle
is raised for other service, check exhaust system as follows:
@ Check rubber mountings for damage, deterioration, and out of

position.



EXHAUST SYSTEM 6K-3

*@ Check exhaust system for leakage, loose connection, dent and
damage.
If bolts or nuts are loosened, tighten them to specified torque.
Refer to “ON-VEHICLE SERVICE” for torque data.

@ Check nearby body areas damaged, missing, or mispositioned

part, open seam, hole connection or any other defect which could
permit exhaust fumes to seep into vehicle.

@ Make sure that exhaust systern components have enough clear-
ance from underbody to avoid overheating and possible damage
to passenger compartment carpet.

@ Any defect should be fixed at once.

ON-VEHICLE SERVICE

WARNING:
To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 ib-ft)
(b): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

EXHAUST MANIFOLD
Refer to Section 6A1 (G16 engine), 6A2 (H25 engine) or 6A4 (J20
engine) for removal and installation procedures. Before installation,
check gasket and seal for deterioration or damage. Replace them
as necessary.

MUFFLER

CAUTION:
As muffler center pipe has 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.

Refer to figure of previous page for removal and installation.
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