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WARNING

Servicing a vehicle can be dangerous. If you have not received
service-related training, the risks of injury, property damage, and
failure of servicing increase. The recommended servicing proce-
dures for the vehicle in this workshop manual were developed
with Mazda-trained technicians in mind. This manual may be
useful to non-Mazda trained technicians, but a technician with
our service-related training and experience will be at less risk
when performing service operations. However, all users of this
manual are expected at least to know general safety procedures.

This manual contains “Warnings” and “Cautions” applicable to
risks not normally encountered in a general technician’s experi-
ence. They should be followed to reduce the risk of injury and the
risk that improper service or repair may damage the vehicle or
render it unsafe. Itis also important to understand that the “Warn-
ings” and “Cautions” are not exhaustive. It is impossible to warn
of all the hazardous consequences that might result from failure
to follow the procedures.

The procedures recommended and described in this manual are
effective methods of performing service and repair. Some require
tools specifically designed for a specific purpose. Persons using
procedures and tools which are not recommended by Mazda
Motor Corporation must satisfy themselves thoroughly that nei-
ther personal safety nor safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifica-
tions, are the latest available at the time of printing, and Mazda
Motor Corporation reserves the right to change the vehicle
designs and alter the contents of this manual without notice and
without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts
or with parts which match the quality of genuine Mazda replace-
ment parts. Persons using replacement parts of lesser quality
than that of genuine Mazda replacement parts must satisfy them-
selves thoroughly that neither personal safety nor safety of the
vehicle will be jeopardized.

Mazda Motor Corporation is not responsible for any problems
which may arise from the use of this manual. The cause of such
problems includes but is not limited to insufficient service-related
training, use of improper tools, use of replacement parts of lesser
quality than that of genuine Mazda replacement parts, or not
being aware of any revision of this manual.
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FOREWORD
This manual contains on vehicle service and
diagnosis procedures for the Mazda MX-5
Miata. A thorough familiarization with this
manual is important for proper repair and
maintenance. It should always be kept in a
handy place for quick and easy reference.

The contents of this manual, including draw-
ings and specifications, are the latest avail-
able at the time of printing. As modifications
affecting repair or maintenance occur, rele-
vant information supplementary to this vol-
ume will be made available at Mazda
dealers. This manual should be kept up-to-
date.

Mazda Motor Corporation reserves the right
to alter the specifications and contents of this
manual without obligation or advance notice.

All rights reserved. No part of this book may
be reproduced or used in any form or by any
means, electronic or mechanical—including
photocopying and recording and the use of
any kind of information storage and retrieval
system—uwithout permission in writing.

WARRANTY
The manufacturer’s warranty on Mazda
vehicles and engines can be voided if
improper service or repairs are performed by
persons other than those at an Authorized
Mazda Dealer.

Mazda Motor Corporation
HIROSHIMA, JAPAN

APPLICATION:
This manual is applicable to vehicles begin-

ning with the Vehicle Identification Numbers
(VIN), and related materials shown on the
following page.
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GENERAL INFORMATION

HOW TO USE THIS MANUAL

Range of Topics

This manual contains the procedures for performing
all of the required service operations. The proce-
dures are divided into the following five basic opera-
tions.

(1) Removal/ Installation

(2) Disassembly / Assembly

(3) Replacement

(4) Inspection

(5) Adjustment

Simple operations which can be performed easily
justby looking at the vehicle such as removal/ instal-
lation of parts, jacking, vehicle lift, cleaning of parts,
and visual inspection, have been omitted.

Service Procedure
Inspection, adjustment

The procedures for inspections and adjustments are
divided into steps. Important points in regard to the
location and contents of the procedures are ex-
plained in detail and are shown in the illustrations.

SHOWS PROCEDURE ORDER
FOR SERVICE

Fluid Pressure Inspectioft
1. Assemble the SSTs as shown in the figure.

Tightening torque
39-49 N-m {4.0-5.0 kgf-m , 29-36 ft-ibf }

SHOWS TIGHTENING

TORQUE
SPECIFICATIONS

C.a ug::necl the gauge set from under the ve-

hicle to prevent contact with the drive belt
and the cooling fan.

UXU00001
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GENERAL INFORMATION

Repair procedure

1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit
together, and describes visual part inspection. However, only the removal / installation procedures which need
to be performed methodically have written instructions.

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview illustra-
tion. In addition, symbols indicating parts which require the use of special service tools for removal / installation
are also shown.

3. The procedures are numbered and the part that is the main point of that procedure is shown in the illustration with
the corresponding number. Occasionally, there are important points or information concerning a procedure. Refer
to this information when servicing the related part.

SHOWS SERVICE
ITEM (S) \[LOWER TRAILING LINK, UPPER TRAILING LINK REMOVAL/INSTALLATION |

1. Remove in the order shown in the figure.
2. Install in the reverse order of removal.

SHOWS PROCEDURE ORDER

FOR SERVICE SHOWS SPECIAL

SERVICE TOOL (SST)
FOR SERVICE OPERATION

SHOWS APPLICATION
POINTS OF GREASE, ETC.
SHOWS TIGHTENING
TORQUE
SPECIFICATIONS

SHOWS EXPENDABLE PARTS

SHOWS DETAILS

SHOWS TIGHTENING

TORQUE UNITS
N-m{ kgt-m , ftIbf }

SHOWS THERE
ARE REFERRAL
NOTES FOR SERVICE

Split pin

8 | Nut

Nut

Lower trailing link ball joint

N o Removal Note |

9 | Upper trailing link ball joint
r Removal Note

10 | Nut

Bolt

11 | Upper trailing link

Lower trailing link

6

Dust boot (lower trailing link)
o Removal Note

12 | Dust boot (upper trailing link)
r Removal Note

7

Split pin

Lower Trailing Link Ball Joint, Upper Trailing Link
Ball Joint Removal Note
o Remove the ball joint by using the SSTs.

RIS LELLE UPPER TRAILING LINK

EERPLRIEN LOWER TRAILING LINK

KNUCKLE

49 7028 303

SHOWS REFERRAL
NOTES FOR
SERVICE

00-00-3
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GENERAL INFORMATION

Symbols

e There are eight symbols indicating oil, grease, seal-
ant, and the use of SSTs. These symbols show the
points of applying or using such materials during

service.

Symbol Meaning Kind
- New engine oil or
H Apply oil gear oil as ap-
propriate
UXU00003
v Apply brake fluid I';'g¥_8381163
UXU00004
- Apply automatic
transaxle/trans- | M-Il or Dexron®II
mission fluid
UXU00005
= A .
z ppropriate
Apply grease Qraass
UXU00006
ez Apply sealant :ﬁtpmpriate seal-
UXu00007
(P Apply petroleum | Appropriate pe-
jelly troleum jelly
uUXxu00008
R | Replace part 2{:‘“9' gasket,
UXU00009
SST Use SST Appropriate SST
UXuU00010

Advisory Messages
You'll find several Warnings, Cautions, Notes, Speci-
fications and Upper and lower limits in this manual.

Warning

e A Warning indicates a situation in which se-
rious injury or death could result if the warn-
ing is ignored.

Caution

e A Caution indicates a situation in which
damage to the vehicle could result if the cau-
tion is ignored.

Note

e A Note provides added information that will help
you to complete a particular procedure.

Specification
e The values indicates the allowable range when per-
forming inspections or adjustments.

Upper and lower limits

e The values indicate the upper and lower limits that
must not be exceeded when performing inspections
or adjustments.

Troubleshooting Procedure
Basic flow of troubleshooting

| ON-BOARD DIAGNOSIS |

| ENGINE TUNE-UP [SECTION 01

I BASIC INSPECTION

|_ SECTION 05

ONLY

| DiaeNosTIC INDEX |

SECTION 01
[ uick DIAGNOSIS CHART [ AND 05 ONLY

| SYMPTOM TROUBLESHOOTING |=—={ DIAGNOSTIC
INSPECT ION

/
SECTION 01
ONLY

| SYSTEM INSPECTION |

UXu00011

On-board diagnosis

e The Diagnostic trouble codes are important hints for
repairing malfunctions that are difficult to simulate.
By following the diagnostic trouble code, perform
the inspection to quickly and accurately diagnose
the malfunction.

e The on-board diagnostic function is used during in-
spection. When a diagnostic trouble code is shown,
specifying the cause of a malfunction, continue the
inspection according to the items indicated by the
on-board diagnostic function.

Engine tune-up (section 01)
e Any necessary adjustments are made after starting
the engine.

Basic inspection (section 05)

e The basic inspection is performed to quickly narrow
down the possible causes after a malfunction occurs
regardless of the symptoms. The basic inspection is
performed to also locate the region of many mal-
function symptoms.

00-00-4



GENERAL INFORMATION

Diagnostic index

e The diagnostic index lists the symptoms of the mal-
functions. Select the symptoms pertaining or most
closely pertaining to the actual malfunction.

Quick diagnosis chart (section 01 and 05)

e The quick diagnosis chart lists the diagnosis and in-
spection procedures to be performed specifically re-
lating to the cause of the malfunction.

Procedures for Use
Using the basic inspection

Symptom troubleshooting

e Symptom troubleshooting quickly determines the
location of the malfunction according to the type of

symptoms.

e Perform the basic inspection before the symptom troubleshooting.

Perform each step in the order shown.

[ ]
e The reference column lists the location of the detailed procedure for each basic inspection.
[ ]

Although inspection and adjustment are performed as according to the procedures referred to in the reference
column, if the cause of the malfunction is discovered during the basic inspection, continue the procedures as indi-

cated in the remarks column.

SHOWS INSPECTION SHOWS ITEM NAMES FOR
ORDER THE DETAILED PROCEDURES

l /

Using the diagnosis index

STEP INSPECTION ACTION J
1 Turn ignition switch to ON Yes | Go to next step "
Does hold indicator light (illuminate/go out) corre- No | Perform malfunction diagnosi i
- " gnosis according to No.26
spond to hold switch position (ON/OFF)? “HOLD INDICATOR LIGHT DOES NOT IMMULI- ¢
NATE WHE HOLD SWITCH IS TURNED ON"” or
No.27 “HOLD INDICATOR LIGHT IMMULINATES
WHEN HOLD SWITCH IS NOT TURNED ON"
2 Check the ATF color and condition Yes | Goto nextstep
Are ATF color and odor normal? No | Repair or replace any defective parts
3 Perform the line pressure test Yes | Go to next step
(Refer to MECHANICAL SYSTEM TEST, Line
Pressure Test) No | Repair or replace any defective parts
Is line pressure OK?
4 Perform the stall test Yes | Go to nextstep
(Refer to MECHANICAL SYSTEM TEST, Stall
Test) No | Repair or replace any defective parts
Is stall speed OK?
5 | e Yes Perform symptom troubleshooting
\
| \4\

e The symptoms of the malfunctions are listed in the diagnostic index for system troubleshooting.
e The exact malfunction symptoms can be selected by using the details.

No. TROUBLESHOOTING ITEM DESCRIPTION
1 Discharged battery —_
2 Wil not crank or cranks slowly —
3 No combustion Engine cranks at normal speed but shows on sign of firing

~

Combustion observed but engine will not start

Engine shows combustion while cranking but will not continue
to run when ignition switch is turned from STA to ON

5 Cranks normal by hard to start

Engine cranks at normal speed but requires excessive crank-
ing time before starting
Engine runs normally at idle after started

Engines idles at low speed, stalls, or vibrates when engine is

Idle speed hard to lower

6 Low idle speed/Engine stalls or vibrates cold, hot, or normal temperature

7 High idle speed Idle speed excessively high and will not go down after warm-
Idle speed hard to high up
High idle speed Idie speed excessively high and requires time to be lowered to

normal speed after warm-up

Rough idle/Engine stalls when E/L, P/S, or
A/CON :

Engine runs normally at idle with no load but stalls or vibrates

excessively

when load (E/L, P/S, or A/C) is ON

10*""“1:\}

Engine runs normally at idle but stalls or vibrates excessively

during N-D

shift J

00-00-5

SHOW POINTS REQUIRING
ATTENTION IN REGARD TO
INSPECTION RESULTS
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GENERAL INFORMATION

Using the quick diagnosis chart

e The chart lists the relation between the symptoms and cause of the malfunction.

e The chart is effective in quickly narrowing down the relation between the symptoms and cause of the maifunction
and specifying the region of the common cause when multiple malfunction symptoms occur.

e The appropriate diagnostic inspection relating to the cause of the malfunction as specified by the symptoms can
be selected by looking down the diagnostic inspection column of the chart.

PART WHICH MAY BE @ PARTS WHICH MAY BE THE CAUSE OF
THE SYMPTOM PROBLEMS
Quick DIAGNOSIS CHART il
( 1 | Discharged battery \ H
2 | Will not crank or cranks slowly \
3 | No combustion : (@] Ol O
4 | Cambustion observed engine will not start O O o OO OgEC| O (@] O
5 | Cranks normally but hard to start O
6 | Low idle speed/Engine stalis or vebrates  |O'Of O o O O0OORIOl O o) Ol
7 | High idle speed o o i
8 | Idle speed hard to lower o)
9 Rou%? idle/Engine stalls when E/L, P/S or : e
() CHOOSE THE ACTUAL AIGON
SYMPTOM 10 | Rough idle/Engine stalls during N-D shift O
11| Engine stalls when vehicle about to run O
13 | Whneramnghiesiames " PO %% 10 O o off@lo | ooooflo o o
14 | Runs rough during deceleration backfire O i o]
15 | Knocking ’ O : Ol Ol Ol
16 | Overheating H
17 | Poor fuel economy : O o SO : fe)
\ 18 | Fuel odor O |O o) : S lo i
No. tem ";‘::‘2‘:" uel system E é OOE":('J‘IS:;"S"‘E m rol sy:
S
Trouble g = e
8 3 35
symptom £ I g a
& € o e _ g
IR i s |§ g
512 | |ee|eg 5| 8 28| % 5|2 5
Cause of o | = § § £ § ] € 2g § 8 [ ;
2|
5 _i 5 2 § § 3
1 i s £
e i i do 3
Eols 2 = 3 23
ol oS c 3 = g c § B S G
g §' g 22 § g © 2 8|2 dic
A LEAE I §§ EHERHAL 1
‘ 8|S g2 RN  FIMERE IR A
Item Result \§§"§‘§§§§§§" £s§§§§§ §3§§§§§§E§§ &
Wet/carbon stuck on ! o o
(® DETERMINE THE specific plug
CAUSE OF THE Spark plug Graysh white wih specilic : o
TROUBLE DETER- gondiion P '
MINED AT PROCEDURE Wet/catbon stuck on all plus i [o) Ol O O
@, BASED ON THE < Grayish white all plugs : (@] Ol Ol O
RESULT OF THE Cylinder balance Engine speed will not der- 00 i
MECHANICAL SYSTEM test ease
TEST ?;gerj:g:ggg%::le ggg&oslac trouble code(s) \
g‘si:%?tf;g] p::‘sing lar;gtéclion voltage not gener- \ o)

\

THE PART CAUSING TROUBLE, AS DETERMINED FROM THE RE-
SULT OF THE MECHANICAL SYSTEM TEST.
UXU00014
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GENERAL INFORMATION

Using the symptom troubleshooting

[ ]
trouble symptom.

TROUBLESHOOTING

HINTS describes possible

Symptom troubleshooting shows diagnosis procedure, inspection method, and proper action to take for each

ACTION describes the

appropriate action to

take as aresult (Yes/No)
of INSPECTION.

N : TROUBLE SYMPTOM
point of malfunction.
9 [Engine stalls 7
Nroubleshooting hints
o Constant application of torque convaerter clutch piston
STEP INSPECTION ACTION
1 Does the vehicle shake at shift point as well as at | Yes | Troubleshoot according to “Vehicle vibrates back and forth
STEP shows the order other points when dacelerating? or engine stalls during deceleration”.
of troubleshooting. No |Gotostep 2.
2 | Check the voltage at the following powertrain con- | Yes | Go to step 3.
/’trol module terminal.
o Brake switch signal
q o7 01—40 POWERTRAIN CONTROL MODULE | No | Carry out the stal
|NSPECTI(_)N describes p (PCM) INSPECTION it the sts
an inspection (method) Is terminal voltage OK?
toquickly determinethe 3 | Does torque converter clutch solenoid valve volt- | Yes | Go to step 4.

failed part.

Reference item(s) for
the detailed procedure
to perform INSPECTION
is shown.

age at powertrain control module

mea-

Check for poor connection of the connectors from power-
train control module to torque converter clutch solenoid

™\ How to perform
ACTION is described
on the reference

item(s) shown.

/ valve.
Check if torque converter clutch solenoid valve is | Yes | Go to step 5.
sticking.
Is sole?'loid valve OK? No | Replace torque converter clutch solenoid valve.

Yes

Go to step 6.

5 | Overhaul jon of torque
/

No

Repair or replace torque converter clutch control valve
control valve body.

UXU00015
Text Sequence
e The text sequence is as indicated by the arrows shown below.
Example:
INTAKE-AIR SYSTEM . FRONT OIL SEAL [
KE-AIR SYSTEM T et amare et puey on the
[E-AIR SYSTEM REMOVAL/INSTALLATION crankshaft with and timing mark facing
rﬁ'&“vw is hazardous. It can very essily Ignite, causing serious injury and damage. Aiways keep
sparks and ‘away from tuel.
age. irritate Fi
dures” on FUEL SYSTEM.
onnect the negative battery cable.
T v:-m- x'm puley N
2 | Key | |
3 Front oil seal
* Refer to Removai ke
Front Oil Seal Removal Ny
1. Cut the oil seal lip by udllg a razor knife.
2. Remove the oil seal biillising a screwdriver pro-
1ected with a rag.
§ SA
s
. ‘ AAG
Front Ol
1. Apply clean engine oil tdihe new oil seal lip.
2. Push the oil seal slightl
3. Tap the oil seal in by using the 88T and a
‘hammer.
- u—tfm:—:lnm,mn::“ HAMMER OIL PUMP BODY
1 [l resh-air duct | 9| Intake air pipe
2 [ claner ] [w 5
3 [¥ass ot flow sensor ‘shutter valve actusior Fosmmeo0tn)
4 12 | Fuel distrioutor | |
5 13_| Water outiet pipe. | |
8 14 | Intake manifoid FRONT OIL SEAL
:
I e
v B-15
UXuo00016
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GENERAL INFORMATION

UNITS
Electrical current | A (ampere)
Electric potential | V (volt)
Electric power W (watt)
mm (millimeter)
Length —
in (inch)

kPa (kilo Pascal)

Negative pressure

mmHg (millimeters of mercury)

inHg (inches of mercury)

kpa (kilo Pascal)

Positive pressure

kgf/cm? (kilogram force per square
centimeter)

psi (pounds per square inch)

UXUOOOAF

Conversion to Sl Units (Systéme International d’U-

nités)

e All numerical values in this manual are based on Sl
units. Numbers shown in conventional units are con-
verted from these values.

Rounding Off

o Converted values are rounded off to the same num-
ber of places are the S| unit value. For example, if
the Sl unit value is 17.2 and the value after conver-
sion is 37.84, the converted value will be rounded off
to 37.8.

Upper and Lower Limits

e When the data indicates upper and lower limits, the
converted values are rounded down if the Sl unit val-
ue is an upper limit and rounded up if the Sl unit val-

Resistance © (ohm) ue is a lower limit. Therefore, converted values for
N-m (Newton meter) the same Sl unit value may differ af.ter conversion.
kgf-m (kilogram force per meter) sFog g;g;?i%lgé_consmer 2.7 kgf/cm? in the following

Torque kgf-cm (kilogram force per centimeter) P )
ft-Ibf (foot pound) )
in-Ibf (inch pound 210—260 kPa { 2.1—2.7 kgf/cm? , 30—38 psi }
'L"(me(r')m pound) 270—310 kPa { 2.7—3.2 kgt/cm? , 39—45 psi }
US qt (U.S. quart) e The actual converted values for 2.7 kgf/cm? are 264
Imp qt (Imperial quart) kPa and 38.4 psi. Inthe top specification, 2.7 is used

— as an upper limit, so its converted values are

Volume mli (milliliter) rounded down to 260 and 38. In the bottom specifi-
cc (cubic centimeter) cation, 2.7 is used as a lower limit, so its converted
cu in (cubic inch) values are rounded up to 270 and 39.
fl oz (fluid ounce)

. g (gram)

Weight

o9 0z (ounce)
SAE STANDARDS

UXUOO0AG

e Inaccordance with new regulations, SAE (Society of Automotive Engineers) standard names and abbreviations
are now used in this manual. The table below lists the names and abbreviations that have been used in Mazda
manuals up to now and their SAE equivalents.

Previous Standard New Standard

Abbr. Name Abbr. Name Remark

— Accelerator Pedal AP Accelerator Pedal

— Air Cleaner ACL Air Cleaner

— Air Conditioning AC Air Conditioning

— Airflow Meter VAF Volume Air Flow Sensor

— Airflow Sensor MAF Mass Air Flow Sensor

— Alternator GEN Generator

— ATF Thermosensor — E?:;Q,':&'%ns(;as%sraﬂe) Fluid

— Atmospheric Pressure BARO | Barometric Pressure

VB Battery Voltage B+ Battery Positive Voltage

00-00-8



GENERAL INFORMATION

Previous Standard New Standard
Abbr. Name Abbr. Name Remark
ocC Oxidation Catalytic Converter
. Catalytic Converter TWC Three Way Catalytic Converter
WU-TWC Warm Up Three Way Catalytic Directly connected to ex-
Converter haust manifold
In some models, there is a
fuel pump relay that con-
— Circuit Opening Relay FPR Fuel Pump Relay trols pump speed. That
relay is now called the fuel
pump relay (speed).
— Clutch Position CPP Clutch Pedal Position
— Crank Angle Sensor CMP Camshaft Position Sensor
— Crank Angle Sensor 2 CKP Crankshaft Position Sensor
— Diagnosis Connector DLC Data Link Connector
— Diagnosis/Self-Diagnosis OBD On-Board Diagnostic
— Direct Ignition DLI Distributorless Ignition
_ EC-AT Control Unit TCcM 'l\l;lrgglsgission (Transaxle) Control
EGI Electronic Gasoline Injection Sys- cls Continuous Fuel Injection Sys-
tem tem
—_ Electronic Spark Ignition El Electronic Ignition (C;og;zc);lled by the ECM
ECU Engine Control Unit PCM Powertrain Control Module gr?c‘i/igivblar:rgfnmmls engine
ECM Engine Control Module
— Engine Modification EM Engine Modification
— Engine RPM Signal — Engine Speed Input Signal
— Evaporative Emission EVAP Evaporative Emission
— Exhaust Gas Recirculation EGR Exhaust Gas Recirculation
— Fan Control FC Fan Control
— Feedback System CLS Closed Loop System
— Flexible Fuel FF Flexible Fuel
— Fuel Pump FP Fuel Pump
— Fully Closed CTP Closed Throttle Position
— Fully Open WOT Wide Open Throttle
— Ground/Earth GND Ground
— IC Regulator VR Voltage Regulator
— Idle Speed Control IAC Idle Air Control
— Idle Switch — Closed Throttle Position Switch
— Igniter ICM Ignition Control Module
— Inhibitor TR Transmission (Transaxle) Range
— Intake Air Pressure MAP Manifold Absolute Pressure
— Intake Air Thermo IAT Intake Air Temperature
— Intercooler CAC Charge Air Cooler
— Knock Sensor KS Knock Sensor
— Line Pressure Solenoid Valve — Pressure Control Solenoid
— Lock-up TCC Torque Converter Clutch
— Malfunction Indicator Light MIL Malfunction Indicator Lamp
— Multiport Fuel Injection MFI Multiport Fuel Injection
— Open Loop oL Open Loop
— Overdrive 4GR Fourth Gear

00-00-9




GENERAL INFORMATION

Previous Standard New Standard
Abbr. Name Abbr. Name Remark
HO2S | Heated Oxygen Sensor With heater
- Oxygen Sensor
02s Oxygen Sensor
— Park/Neutral Range PNP Park/Neutral Position
—_ Power Steering Pressure PSP Power Steering Pressure
— Pulse Generator —_ Input/Turbine Speed Sensor
— Reed Valve SAPV Secondary Air Pulse Valve
_ Secondary Air Injection System PAIR Pulsed Secondal-ry A.ir Injection Pulsed injection
AIR Secondary Air Injection Inject with compressor
_ Sequential Fuel Injection SFI tSigr?uentiaI Multipoint Fuel Injec-
— Service Code(s) DTC Diagnostic Trouble Code(s)
—_ Spark Ignition DI Distributor Ignition
— Stoplight Switch — Brake Switch
Diagnostic trouble codes
— Test Mode DTM Diagnostic Test Mode depend on the diagnostic
test mode

— Throttle Body B Throttle Body
— Throttle Sensor TP Throttle Position Sensor
— Turbocharger TC Turbocharger
— Vehicle Speed Sensor VSS Vehicle Speed Sensor
— Vehicle Speed Sensor 1 - Output Speed Sensor
— Water Thermo ECT Engine Coolant Temperature
_ 1-2 Shift Solenoid Valve _ Shift Solenoid A

Shift + A Solenoid Valve
_ 2-3 Shift Solenoid Valve . Shift Solenoid B

Shift + B Solenoid Valve
— 3-4 Shift Solenoid Valve — Shift Solenoid C
-_— 3rd Gear 3GR Third Gear

Incorrect Gear Ratio

FUNDAMENTAL PROCEDURES

Protection of the Vehicle

Always be sure to cover fenders, seats, and floor

areas before starting work.

UXUOOOAH

Preparation of Tools and Mesuring Equipment
e Be sure that all necessary tools and measuring
equipment are available before starting any work.

-UXU00017

00-00-10
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Special Tools

Use special tools when they are required.

UXU00019

Disconnection of the Negative Battery Cable

Before beginning any work under the hood, discon-
nect the negative (—) battery cable.

Removal of Parts

While correcting a problem, try also to determine its
cause. Begin work only after first learning which
parts and subassemblies must be removed and dis-
assembled for replacement or repair. After removing
the pant, plug all holes and ports to prevent foreign
material from entering.

UXU00020

Disassembly

If the disassembly procedure is complex, requiring
many parts to be disassembled, all parts should be
disassembled in a way that will not affect their per-
formance or external appearance and identified so
that reassembly can be performed easily and effi-
ciently.

UXu00021

Inspection During Removal, Disassembly

When removed, each part should be carefully in-
spected for malfunctioning, deformation, damage,
and other problems.

UXu00022

Arrangement of Parts

Cle
[ )

All disassembled parts should be carefully arranged
for reassembly.

Be sure to separate or otherwise identify the parts
to be replaced from those that will be reused.

UXu00023

aning of Parts
All parts to be reused should be carefully and thor-
oughly cleaned in the appropriate method.

Warning

e Using compressed air can cause dirt and
other particles to fly out, causing injury to
the eyes. Wear protective eye wear whenev-
er using compressed air.

UXU00024
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Reassembly

e Standard values, such as torques and certain ad-
justments, must be strictly observed in the reas-
sembly of all parts.

If removed, these parts should be replaced with new

ones:

1 | Oil seals 2 | Gaskets
3 | O-rings 4 | Lockwashers
5 | Cotter pins 6 | Nylon nuts

UXU00025

Depending on location:

1. Sealant, gasket, or both should be applied to the
specified locations. When sealant is applied, parts
should be installed before sealant hardens. Hard-
ened sealant causes leaks.

2. Oil should be applied to the moving components of
parts.

3. Specified oil or grease should be applied at the pre-
scribed locations (such as oil seals) before reas-
sembly.

Adjustments
e Use suitable gauges and testers when making ad-
justments.

UXU00026

UXu00027

Rubber Parts and Tubing
e Prevent gasoline or oil from getting on rubber parts
or tubing.

UXu00028

Hose Clamps

o When reinstalling, position the hose clamp in the
original location on the hose, and squeeze the clamp
lightly with large pliers to ensure a good fit.

p ¥

UXu00029

Torque Formulas

e When using a torque wrench-SST combination, the
written torque must be recalculated due to the extra
length that the SST adds to the torque wrench. Re-
calculate the torque by using the following formulas.
Choose the formula that applies to you.

Torque Unit Formula
N-m N-m x [L/(L+A)]
kgf-m kgf-m x [L/(L+A) ]
kgf-cm kgf-cm x [L/(L+A) ]
ft-Ibf ft-Ibf x [L/(L+A)]
in-Ibf in-lbf x [L/(L+A) ]

A : The length of the SST past the torque wrench drive.
L : The length of the torque wrench.

UXU00030
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Vise
e When using a vise, put protective plates in the jaws
of the vise to prevent damage to parts.

UXU00031

INSTALLATION OF RADIO SYSTEM

If a radio system is installed improperly or if a high-pow-
ered type is used, the CIS and other systems may be af-
fected. When the vehicle is to be equipped with a radio,
observe the following precautions:
1. Install the antenna at the farthest point from control
modules.

UXUO00AJ

2. Install the antenna feeder as far as possible from the
control module harnesses (at least 30 cm {11.8 in

3. Eﬁsure that the antenna and feeder are properly ad-
justed.
4. Do not install a high-powered radio system.

ELECTRICAL SYSTEM

Electrical Parts

Battery cable

e Before disconnecting connectors or removing elec-
trical parts, disconnect the negative battery cable.

UXU00032

Connectors

Data link connector

e Insert the probe into the service hole when connect-
ing a jumper wire to the data link connector.

Caution

o Inserting a jumper wire probe into the data
link connector terminal may damage the ter-
minal.

U5UO00AK

UXU00033

Disconnecting connectors

When disconnecting two connectors, grasp the con-
nectors, not the wires.

UXu00034

00-00-13
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e Connectors can be disconnected by pressing or
pulling the lock lever as shown.

UXU00038

UXU00035

Terminals
Locking connector Inspection
e When locking connectors, listen for a click that will ~ ®  Pulllightly on individual wires to check that they are
indicate they are securely locked. secured in the terminal.

UXU00036 UXU00039

Inspection Replacement _
1. When a tester is used to check for continuity or to e Use the appropriate tools to remove a terminal as
measure voltage, insert the tester probe from the shown. When installing a terminal, be sure to insert
wiring harness side. it until it locks securely.

e Insert a thin piece of metal from the terminal side of
the connector, and then, with the terminal locking
tab pressed down, pull the terminal out from the con-
nector.

TYPEA

UXUu00037

2. Check the terminals of waterproof connectors from
the connector side, as they cannot be accessed
from the wiring harness side. UXU00040

Caution

e To prevent damage to the terminal, wrap a
thin wire around the lead before inserting it
into the terminal.

00-00-14
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Sensors, Switches, and Relays
e Handle sensors, switches, and relays carefully. Do
not drop them or strike them against other objects.

UXU00041

Wiring Harness

Wiring color codes

e Two-color wires are indicated by a two-color code
symbol.

e The first letter indicates the base color of the wire
and the second the color of the stripe.

CODE COLOR CODE COLOR
B Black o] Orange
BR Brown P Pink
G Green R Red
GY Gray Vv Violet
L Blue w White
LB Light Blue Y Yellow
LG Light Green
B/R BR/Y
BLACK BROWN
RED YELLOW
UXU00042
Fuse

Replacement
1. When replacing a fuse, be sure to replace it with one
of the specified capacity. If a fuse again fails after it
has been replaced, the circuit probably has a short
and the wiring should be checked.
2. Be sure the negative battery terminal is discon-
nected before replacing a main fuse.

Usu00016

3. When replacing a pullout fuse, use the fuse puller
supplied in the fuse box cover.

PULLER

UXU00044

Electrical Troubleshooting Tools

Test light

e The test light, as shown in the figure, uses a 12 V
bulb. The two lead wires should be connected to
probes. The test light is used for simple voltage
checks and for checking for short circuits.

Caution
e Using a bulb over 3.4 W when checking the
control unit may damage the control unit.

14Wor34W

UXU00045

Jumper wire

e A jumper wire is used to create a temporary circuit.
Connect the jumper wire between the terminals of a
circuit to bypass a switch.

Caution

e Do not connect a jumper wire from the pow-
er source line to a body ground; this may
cause burning or other damage to wiring
harnesses or electronic components.

00-00-15
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UXU00046

Voltmeter

e The DC voltmeteris used to measure circuit voltage.
A voltmeter with a range of 15 V or more is used by
connecting the positive (+) probe (red lead wire) to
the point where voltage is to be measured and the
negative (—) probe (black lead wire) to a body
ground.

VOLTMETER
aiie S

POWER SOURCE LINE

BLACK LEAD:

*

RED LEAD

GROUND
UXU00047

Ohmmeter

e The ohmmeter is used to measure the resistance
between two points in a circuit, and to check for con-
tinuity and short circuits.

Caution

¢ Do not connect the ohmmeter to any circuit
to which voltage is applied. This will dam-
age the ohmmeter.

POWER SOURCE LINE

GROUND LINE

Lo

OHMMETER UXU00048

JACKING POSITIONS

Warning

e Improperly jacking a vehicle is dangerous.
The vehicle can slip off the jack and cause
serious injury. Use only the correct front and
rear jacking positions and block the wheels.

Use safety stands to support the vehicle after it has been
lifted.

Front
At the center of the crossmember

U5U00001

U5UO00AM
Rear
At the center of the differential

U5U00002
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VEHICLE LIFT (2 SUPPORTS) AND SAFETY STAND (RIGID PACK) POSITION

Vehicle Lift Positions
Front
Both sides of the vehicle, on side sills

U5U00005

Rear
Both sides of the vehicle, on side sills

o\ |~
HES
&) NG

===

Usu00006

USUOOOAE

Safety Stand Positions
Front
Both sides of the vehicle, on side sills

Us5u00003

Rear
Both sides of the vehicle, on side sills

U5U00004

TOWING

Proper towing equipment is necessary to prevent
damage to the vehicle.

Laws and regulations applicable to vehicles in tow
must always be observed.

As a general rule, towed vehicles should be pulled
with the driving wheels off the ground. If excessive
damage or other conditions prevent towing the ve-
hicle with the driving wheels off the ground, use
wheel dollies.

For vehicles which are not equipped with towing
hooks, do not use the tiedown hooks except during
emergencies (stuck in snow, etc.). If it is necessary
to use the towing hooks, use a rope or chain and tow
the vehicle forward only.

USUOOOAF
Caution
e Don’t use the tiedown hooks under the front
and rear for towing. They are designed
ONLY for tying down the vehicle when it’s
being transported. Using them for towing
will damage the bumper.

00-00-17
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TRANSAXLE/
TOWING METHOD PARKING BRAKE TRANSMISSION REMARKS
SHIFT LEVER POSITION

Towing by using a rope

Set ignition switch in ACC

Released Neutral or ON position.

UXU00049

Towing with the front or rear wheels off
the ground

Remove the propeller
Released Neutral shaft.

(4-wheel drive vehicles)

UXU00050

Remove the propeller
Released Neutral shaft.
(4-wheel drive vehicles)

UXU00051

Towing by using flatbed equipment

Secure vehicle so it does

Set Any position not move.

UXU00052

Tiedown Hook
Front Rear

Us5U00009 0 Usu00011
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IDENTIFICATION NUMBER LOCATIONS

USUO00AG
Vehicle Identification Number (VIN) Automatic Transmission Number

UsuU00013 Us5U00015

Usu00014
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ABBREVIATIONS
USUOOOAL
Abbr. Abbreviation INJ#2 Fuel injection (cylinder No.2)
ABS Antilock brake system INJ#3 Fuel injection (cylinder No.3)
ATF Automatic transmission fluid INJ#4 Fuel injection (cylinder No.4)
AT Automatic transmission INT Intermittent
BAC Bypass air control L Low
BARO V Barometric pressure signal voltage LF Left front
BRK SW Brake switch LH Left hand
BLR SW Fan switch LO Low
BTDC Before top dead center LR Left rear
CM Control module LSD Limited slip differential
CTP SW Closed throttle position switch MAF V Mass air flow signal voltage
D Drive MT Manual transmission
DEF SW Rear window defroster switch N Neutral
DRL Daytime running light NL SW Neutral/clutch switch
EC-AT E]ectronically controlled automatic transmis- P Park
sion PCV Positive crankcase ventilation
ECTV Engine coolant temperature signal voltage PID Parameter identification
EGRA EGR air solenoid valve PRC Pressure regulator control
EGRB EGR boost PRCV PRC solenoid valve
EGRBV EGR boost sensor solenoid valve PRGV Purge solenoid valve duty value
EGRB V EGR boost signal voltage P/S Power steering
EGRP V EGR valve position signal voltage R Reverse
EGRVAC EGR solenoid valve (vacuum) duty value RF Right front
EGRVENT | EGR solenoid valve (vent) duty value RH Right hand
EGRV EGR vacuum solenoid valve RHO2S Heated oxygen sensor (rear)
EX Exhaust RLY Relay
FANC Coolant fan control RR Right rear
FANN Condenser fan control RPM Engine speed
FHO2S Heated oxygen sensor (front) ) Slope
FHO2SH Heated oxygen sensor heater (front) SAS Sophisticated air bag sensor
HDL SW Headlight switch SST Special service tool
HU ABS hydraulic unit SW Switch
IACV Idle air control valve TAT TAT terminal (data link connector)
IAT V Intake air temperature signal voltage TEN TEN terminal (Data link connector)
IG Ignition TNS Tail number side lights
IGT Ignition timing TPV Throttle position sensor signal voltage
IN Intake VS Vehicle speed
INJ Fuel injection duration
INJ#1 Fuel injection (cylinder No.1)
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PRE-DELIVERY INSPECTION

Pre-Delivery Inspection Table

Exterior

INSPECT and ADJUST, if necessary, the following

items to specification:

O Glass, exterior bright metal and paint for damage

O Convertible top and detachable hardtop (if equipped)
for damage

O Wheel lug nuts

O All weatherstrips for damage or detachment

O Operation of hood release and lock

O Operation of fuel lid

O Door operation and alignment

O Headlight aiming

INSTALL the following parts:

0 Wheel caps (if equipped)

O Mast antenna (if equipped)

Under hood—engine off

INSPECT and ADJUST, if necessary, the following

items to specification:

O Fuel, coolant, and hydraulic lines, fittings, connections,
and components for leaks

O Engine oil level

O Power steering fluid level (if equipped)

[J Brake and clutch master cylinder fluid level

O Windshield washer reservoir fluid level

J Radiator coolant level and specific gravity

O Tightness of battery terminals

Interior

CHECK the operation of the following items:

O Seat controls (sliding and reclining)

[J Seat belts and warning system

O Air bag system using warning light

[J Cruise control system (if equipped)

O Ignition switch and steering lock

(] Starter interlock switch (clutch pedal)

[J Power windows (if equipped)

0 Door locks

O All lights including warning and indicator lights

O Anti-theft system

O Horn, wipers, and washers

O Wiper blades performance
Clean the wiper blades and windshield, if necessary

O Audio system

O Cigarette lighter

O Power outside mirrors (if equipped)

[0 Heater, defroster, and air conditioner at all mode
selections (if equipped)

USUOOOAH

CHECK the following items:
[OJ Presence of spare fuse
O Upholstery and interior finish
CHECK and ADJUST, if necessary, the following items:
[0 Pedal height and free play of brake and clutch pedal

(Refer to Section 04 and 05)
O Parking brake (Refer to Section 04)

Under hood—engine running at operating tempera-
ture

CHECK the following items:

J Automatic transmission oil level

On hoist

CHECK the following items:

[J Underside fuel, coolant and hydraulic lines, fittings,
connections, and components for leaks

(O Tires for cuts or bruises

[ Steering linkage, suspension, exhaust system, and
all underside hardware for looseness or damage

0 Manual transmission oil level

O Differential oil level

Road test

CHECK the following items:

[ Brake operation

O Clutch operation

(] Steering control

[0 Operation of meters and gauges

[ Squeaks, rattles, or unusual noises

[0 Overall engine performance

[0 Seat belt emergency locking retractors
[0 Cruise control system (if equipped)

After road test
CHECK for owner information materials, tools, and
spare tire in vehicle

The following items must be done just before delivery to
your customer.
[J Load test battery and charge if necessary
(Load test result: Volts)
[J Adjust tire pressure to specification
O Clean outside of vehicle
O Install fuses for accessories
(0 Remove seat and floor mat protective covers
0 Vacuum and clean interior of vehicle
O Inspect installation of option parts with invoice
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SCHEDULED MAINTENANCE

USUO00AJ

Scheduled Maintenance Table (Except Canada)
Schedule 1 (Normal driving conditions)

e The vehicle is mainly operated where none of the “unique driving conditions” apply.

Maintenance Interval ( Number of months or miles { kilometers }, whichever comes first)

. Months 6 12 18 24 30 36 42 48
Maintenance ltem -
x 1000 Kilometers 12 24 | 36 48 60 72 84 96
Miles 75 | 15 | 225 | 30 | 375 | 45 | 525 | 60
Engine
Engine oil R R R R R R R R
QOil filter R R R R R R R R

Tension of all drive belts

Engine timing belt % Replace every 60,000 miles { 96,000 km }
"2Inspect at 60,000 miles { 96,000 km }, and again at
Engine timing belt O 90,000 miles { 144,000 km }

Replace every 105,000 miles { 168,000 km }

Hoses and tubes for emission

Air cleaner

IAir cleaner element

Ignition system

[ Spark plugs [ [ e[ [ 1 Tr]
Fuel system
Idle speed I*2 I*1
Fuel filter R*1
Fuel lines and hoses I*2 |*1
Fuel hose O Inspect every 105,000 miles { 168,000 km }

Cooling system

Cooling system

1 1+ 1 1 [ ]t

Engine coolant

Replace at first 45,000 miles { 72,000 km } or 36 months;
after that, every 30,000 miles { 48,000 km } or 24 months.

Chassis and body

Brake lines, hoses and connections

Disc brakes

Manual transmission oil

Differential oil

Steering operation and linkages

Front suspension ball joints

Drive shaft dust boots

Bolts and nuts on chassis and body

Exhaust system heat shields

All locks and hinges

|
|
R
R
I
|
|
|
|
L

Air conditioner system (if equipped)

Refrigerant amount

Compressor operation

Chart symbols

I : Inspect and repair, clean, or replace if necessary. (As for the air cleaner element, inspect, and if necessary replace.)

R : Replace
L : Lubricate
Remarks

e After 48 months or 60,000 miles { 96,000 km }, continue to follow the described maintenance at the recommended

intervals.
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"1

2

: This maintenance is not required for states of California and Massachusetts. However, we recommended that it also be pet-

formed on all vehicles.

: This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage, and your vehicle

O:
% : For vehicle sold outside California and Massachusetts

will still be covered by manufacturer recall liability.
For vehicle sold in California and Massachusetts

Schedule 2 (Unique driving conditions)

e Repeated short-distance driving.
e Driving in dusty conditions.
e Driving with extended use of brakes.
e Driving in areas where salt or other corrosive materials are used.
e Driving on rough or muddy roads.
e Extended periods of idling or low-speed operation.
e Driving for long periods in cold temperatures or extremely humid climates.
Maintenance Interval (Number of months or miles { kilometers }, whichever comes first)
Maintenance ltem Monfhs 4 8 |12 |16 | 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48
x 1000 Kilometers | 8 | 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 88 | 96
Miles 5 [10 [ 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
Engine
Engine oil RI|R|[R|R|R|R|R|[R|R|R[R]R
Engine oil (Puerto Rico) Replace every 3,000 miles { 4,800 km } or 3 months
Oil filter R|R|R|R]|J]R|R|R|R|R|R|R]J|R
Tension of all drive belts | I
Engine timing belt % Replace every 60,000 miles { 96,000 km }
*2|nspect at 60,000 miles { 96,000 km }, and again at 90,000 miles
Engine timing belt O { 144,000 km }
Replace every 105,000 miles { 168,000 km }
Hoses and tubes for emission | | | | | | | | [ ] | 12
Air cleaner
[ Air cleaner element | | | -2 | | R | I | | R |

Ignition system

[Spark plugs [ [ el b T ] JR]

Cooling system

Cooling system L e T

Engine coolant after that, every 30,000 miles { 48,000 km } or 24 months

Replace at first 45,000 miles { 72,000 km } or 36 months;

Fuel system

Fuel filter R*1

Fuel lines and hoses [*2 I*1

Idle speed I*2 1

Fuel hose O Inspect every 105,000 miles { 168,000 km }

Chassis and body

Brake lines, hoses and connections

Disc brakes |

Manual transmission oil

Differential oil

Steering operation and linkages

Front suspension ball joints

Drive shaft dust boots

Bolts and nuts on chassis and body

Exhaust system heat shields

|

I

R
R
|

|

|

I

|
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Maintenance Interval (Number of months or miles { kilometers }, whichever comes first)

] Months 4 8 |12 |16 | 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48
Maintenance Item -

« 1000 Kilometers | 8 | 16 { 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 88 | 96

Miles 5 | 10| 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60

All locks and hinges L L L L L L L L L L L L

Air conditioner system (if equipped)
Refrigerant amount | | | |

Compressor operation | | | |

Chart symbols

I : Inspect and repair, clean, or replace if necessary. (As for the air cleaner element, inspect, and if necessary replace.)

R : Replace

L : Lubricate

Remarks

e After 48 months or 60,000 miles { 96,000 km }, continue to follow the described maintenance at the recommended
intervals.

*1 : This maintenance is not required for states of California and Massachusetts. However, we recommended that it also be per-
formed on all vehicles.

*2 : This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage, and your vehicle
will still be covered by manufacturer recall liability.

O : For vehicle sold in California and Massachusetts

% : For vehicle sold outside California and Massachusetts

Scheduled Maintenance Table (Canada)

Maintenance Interval (Number of months or miles { kilometers }, whichever comes first)
Maintenance ltem Monfhs 5 |10 |15 | 20 | 25 ( 30 | 35 | 40 | 45 | 50 | 55 | 60
1000 Kilometers | 8 | 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 88 | 96
Miles 5 |10 |15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
Engine
Engine oil R R R R|R R R R R R R R
Oil filter R R R R | R R R R R R R R
Tension of all drive belts | | | | | | | | | | I |
Engine timing belt*! R
Air cleaner
mr cleaner element | | | | | | | R | J | | | | I R |

Ignition system
[Spark plugs | ferf [ [ T 1 [R]
Cooling system
Engine coolant level and strength | I | I | | I ! | I | I
Cooling system for leaks | | | |

Replace at first 45,000 miles { 72,000 km } or 45 months;
after that, every 30,000 miles { 48,000 km } or 30 months

Engine coolant

Fuel system
Idle speed | | |
Fuel lines and hoses |*2
Fuel filter R
PCV valve*?

Emission hoses and tubes
Chassis and body
Automatic transmission fluid level | | | | |

el Rl P ' R el

Transmission oil (MT and AT)

|

R
Differential oil | | | | | R | | I | |
Drive shaft dust boots |
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Maintenance Interval (Number of months or miles { kilometers }, whichever comes first)

. Months 5 10 { 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
Maintenance Item -

1000 Kilometers | 8 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 88 | 96

Miles 5 10 | 15 | 20 | 25 | 30 | 35 [ 40 | 45 | 50 | 55 | 60

Brake lines and hoses
Brake and clutch fluid level | | | | |

Disc brakes (front and rear) |

| |
| |
Brake fluid*3 R R
| |
| |

Tire inflation pressure and tire wear | | | | |

Tires Rt Rt Rt Rt

Power steering fluid level | | | | | | | | | | | |

Steering operation and linkages (Includes four | |
wheel alignment)

Suspension components (front and rear) | |
All chassis and body nuts and bolts | | |
Exhaust system heat shields | |
All locks and hinges L L L L L L L L L L L L
| |
| |

Washer fluid level | | | | |
Function of all lights | | | | |
Air conditioner system (if equipped)
Refrigerant amount | | | | ] |

Compressor operation | | | [ I |

Chart symbols

| : Inspect and repair, clean, or replace if necessary. (Inspect, and if necessary replace ... Air cleaner element only)

R : Replace

L : Lubricate

Rt : Rotate (tires)

Remarks

e After 60 months or 60,000 miles { 96,000 km }, continue to follow the described maintenance at the recommended
intervals.

e Refer below for a description of items marked * in the maintenance chart.

*1 . Replacement of the timing belt is required every 60,000 miles { 96,000 km }. Failure to replace this belt may result in damage
to the engine.

*2 : This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage or manufacturer
recall liability.

*3 : This maintenance is recommended by Mazda.
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Before proceeding with the following troubleshooting. e |f a diagnostic trouble code is displayed, proceed
e Referto section Gl to understand the basic trouble- with inspection steps for the code.
shooting procedure. o When the engine can be started, perform “ENGINE
e Perform the diagnostic trouble code inspection. TUNE-UP”.
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ENGINE ON-BOARD DIAGNOSIS

UsU101BB
Diagnostic Trouble Code Inspection
1. Connect the SST (NGS) to the data link connector
2.
2. Refer to the manufacturer-provided instruction
manual for the NGS operation.

Note

e Some DTCs are detected only when the engine
is running. Before checking the DTCs, start the
engine.

3. Start the engine.
4. Select “DIAGNOSTIC TROUBLE CODES” function
and press TRIGGER.

PID/DATA MONITOR
FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES

CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TESTS

SELECT ITEM AND PRESS TRIGGER TO START

UsU10105

5.When “NO CODES RECEIVED/SYSTEM
PASSED” is displayed, all systems monitored are
judged OK.

6. When any of the diagnostic trouble codes is dis-
played, carry out troubleshooting according to the
code.

7. When “LINK MONITOR ERROR” is displayed,
check connection of the NGS.

8. After all problems have been repaired, carry out
“After repair procedure.”

After repair procedure
1. After repairs, connect the NGS to the data link con-
nector 2.
2. Select “CLEAR DIAGNOSTIC CODES” function
and erase diagnostic trouble codes from the NGS
memotry.

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES

OXYGEN SENSOR TESTS

SELECT ITEM AND PRESS TRIGGER TO START

Usu10106

3. Carry out OBDII drive cycle procedure twice.

4. Start the engine.

5. Perform diagnostic trouble code inspection again
and verify that no diagnostic trouble codes are dis-
played.

01-01A-2
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OBDII Drive Cycle
Procedure

Note
Disconnecting the battery will reset the memory. Do not disconnect the battery during and after this procedure.

Vehicle speed and engine speed detected by the PCM may differ from that indicated by the speedometer and

the tachometer. Check the vehicle speed and engine speed during driving mode by using the SST (NGS).

If the OBDII system check is not completed while the drive cycle procedure is carried out, the following cause

is guessed.

1. The OBDII system detects the malfunction.
2. The drive cycle procedure is not completed correctly.

START

Connect SST (NGS)

!

Turn the ignition switch to ON

!

Completed

Using “ON BOARD SYSTEM READINESS”
mode of generic OBDII function, check OBDII
system check condition. When check is com-
pleted, “ALL TESTS ARE COMPLETE” will be
displayed.

& Not completed

Using the specific PID monitor function, select
“RFC FLAG” and press START.
Does the RFC FLAG status indicate YES?

NO

Turn the ignition switch to OFF

Drive vehicle by MODE 1

YES

Y

Is EVAPORATIVE PURGE SYSTEM check com-
pleted?*

NO

Drive vehicle by MODE 3

YES

Is EGR SYSTEM check completed?

NO

Drive vehicle by MODE 2

YES |

Is OXYGEN SENSOR HEATER check completed?

NO

YES

Is OXYGEN SENSOR check completed?

NO

YES

Is CATALYST check completed?

NO

YES

END

* Verify that all of the following conditions are satisfied:

¢ Engine coolant temperature is 0—34 °C { 32—95 °F }

o Intake air temperature is 10—59 °C { 50—140 °F }

o Barometric pressure is 72.0 kPa { 540 mmHg , 21.3 inHg }
or higher

¢ Fuel gauge needle points within 15—85 %

If any of these conditions is not satisfied, you can’t perform
Drive Mode 3. Therefore, you must go to the following steps
first.

Usu101B6
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MODE 1
1.
2.

3
4.
5
6

Start the engine and warm it up completely.
Verify that all electrical loads (headlight, blower mo-
tor and rear window defroster) and A/C loads are off.

. Verify that the initial ignition timing and the initial idle

speed are within the specification.
If not as specified, adjust the ignition timing and idle
speed.

. Verify that terminals TEN and GND of the data

link connector are not connected.

. Carry out no-load racing at the specified speed for

each model. Race the engine for more than15 se-
conds at each time. Refer to the following engine
speed table for engine speed.

Engine speed table

N1 (rpm) N2 (rpm)

1,800—2,200 3,800—4,200

7. Idle the engine for more than 20 seconds with the

electric cooling fan stopped.

A
[a)
w
o
2] MORE THAN 15 SEC.
N FOR EACH -
G} -
z
L
MORE THAN
VEHICLE STOPPED 20 SEC.*
(Neutral or P range)
IDLE I
* With electric cooling fan stopped.
UsU101B7
MODE 2

1. Start the engine and warm it up completely.
2. Verify that all electrical loads (headlight, blower mo-

tor and rear window defroster) and A/C load are off.

Note
e Driving mode before the constant speed driving
is not specified.

3. Drive the vehicle at the constant speed of 81—96

km/h { 50—60 mph } for 60 seconds. (MT: 5th gear,
AT: D range)

\ 60
I i
{ I
VEHICLESPEED = ¢=— =3
81—96 km/h { 50—60 ' 1
mph } (MT: 5th gear, /! \
a AT: D range) II I h
w ! 1]
o 1 '
7} ;! 1]
w 1 "
- |1 |
o : '
T I N
m ’ 1 L}
> ;o n
o
1o ! t
,' ! M
I 1)
IDLE ' ' "
—- - - —— .l [
1 1 i l LN
T T T g g T v 7
IGNITION TIME
SWITCH 4 (sec.)
OFF START
usu101B8
MODE 3

1. Start the engine and warm it up completely.

2. Verify that all electrical loads (headlight, blower mo-
tor and rear window defroster) and A/C load are off.

3. Drive the vehicle at the constant speed of above 65
km/h { 40 mph } for 60 seconds after the above 300
seconds from engine start. (MT: 4th or 5th gear, AT:
D range)

4. Drive the vehicle at the constant speed 48—81 km/h
{ 30—50 mph } for 180 seconds. (MT: 4th gear, AT:
D range)

Note
e Driving mode before the constant speed driving
is not specified.

Above 65 km/h
{ 40 mph }
VEHICLE (MT: 4th or 5th
SPEED gear, AT: D
range) 48—81 km/h
| {30—50 mph}

|
)————i. i (MT: 4th gear,
'\ AT: D range)

| i
| | oo I
Of Femmmmm - . | ! \
i | - i
. 1 |
| Above3oo ! 60 || 180 . TIME
f f - 1 (sec.)
START ENGINE
UsuU101B9
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Diagnostic Trouble Code Table

DTC Display on the NGS Condition
P0100 MAF/VAF—CIRCUIT MALFUNCTION Mass air flow circuit malfunction
PO110 IAT—CIRCUIT MALFUNCTION Intake air temperature circuit malfunction
PO115 ECT—CIRCUIT MALFUNCTION Engine coolant temperature circuit malfunction
P0120 TP—CIRCUIT MALFUNCTION Throttle position circuit malfunction
P0125 EXCESSIVE TIME TO ENTER CLOSED LOOP Excessive time to enter closed loop fuel control
P0130 02S 11—CIRCUIT MALFUNCTION O, sensor circuit malfunction
P0134 02S 11—CIRCUIT NO ACTIVITY DETECTED O, sensor circuit no activity detected
P0135 02S 11—HEATER CIRCUIT MALFUNCTION O, sensor heater circuit malfunction
P0140 02S 12—CIRCUIT NO ACTIVITY DETECTED O, sensor circuit no activity detected
P0O141 02S 12—HEATER CIRCUIT MALFUNCTION O, sensor heater circuit malfunction
P0O170 BANK 1—FUEL TRIM MALFUNCTION Fuel trim malfunction
P0300 RANDOM MISFIRE DETECTED Random misfire detected
P0301 CYLINDER 1 MISFIRE DETECTED Cylinder 1 misfire detected
P0302 CYLINDER 2 MISFIRE DETECTED Cylinder 2 misfire detected
P0303 CYLINDER 3 MISFIRE DETECTED Cylinder 3 misfire detected
P0304 CYLINDER 4 MISFIRE DETECTED Cylinder 4 misfire detected
P0335 CRANKSHAFT POS SENSOR—CKT MALFUNCTION | Crankshaft position sensor circuit malfunction
P0340 CAMSHAFT POS SENSOR—CKT MALFUNCTION Camshatt position sensor circuit malfunction
P0400 EGR—FLOW MALFUNCTION Exhaust gas recirculation flow malfunction
P0404 EGR—RANGE/PERF PROBLEM Exhaust gas recirculation circuit range performance
P0420 BANK 1 CAT EFFICIENCY BELOW LIMIT Catalyst system effciency below threshold
P0441 EVAP SYSTEM—MALFUNCTION Evaporative emission control system malfunction
P0443 | EVAP SYSTEM—PURGE CTRL VALVE CKT MALF | Evaporative emission control system purge control
P0470 | EXHAUST PRESSURE SENSOR—MALFUNCTION | Evaporative emission control system purge control
P0500 VEHICLE SPEED SENSOR—MALFUNCTION Vehicle speed sensor malfunction
P0505 IDLE CONTROL SYSTEM—MALFUNCTION Idle control system malfunction
P0510 %LO%SED THROTTLE POS SWITCH=MALFUNC= Closed throttle position switch malfunction
P0703 BRAKE SW—MALFUNCTION Brake switch input malfunction
P1170 HO2S11—INVERSION Heated oxygen sensor (Front) (Inversion)
P1195 EGRVS—OPEN OR SHORT EGR boost sensor open or short
P1250 PRC—OPEN OR SHORT (AT) PRC solenoid valve open or short (AT)
P1345 SGC SIGNAL—NO SGC SIGNAL No SGC signal
P1402 EGRS—OPEN OR SHORT EGR valve position sensor open or short
P1485 EGR (VACUUM)—OPEN OR SHORT EGR solenoid valve (vacuum) open or short
P1486 EGR (VENT)—OPEN OR SHORT EGR solenoid valve (vent) open or short
P1601 COMM LINE (AT)—COMM ERROR ECM—TCM communication error (AT)
P1608 PCME (CPU)—MALFUNCTION ECM (CPU) malfunction
P1794 BAT—BAT OR CIRCUIT FAIL Battery or circuit malfunction
P1797 PNS—OPEN OR SHORT P or N range or neutral/clutch switch open or short
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Diagnostic Trouble Code Troubleshooting

DTC PO100

LMAFNAF—CIRCUIT MALFUNCTION

e Input voltage from mass air flow sensor is below 0.21 V or above 4.9 V when time from engine started
is 3 seconds
DETECTION e Mass intake airflow amount is above 68.4 g/sec { 2.41 oz/sec } when engine speed is below 2,000
CONDITION rpm and engine coolant temperature is over 80 °C { 170 °F }
e Mass intake airflow amount is below 2.4 g/sec { 0.085 oz/sec } when throttle position sensor output
voltage is above 1.5 V and engine is running
e Mass air flow sensor malfunction
POSSIBLE e Open or short circuit in wiring from main relay terminal D to mass air flow sensor terminal A
CAUSE e Open or short circuit in wiring from ECM terminal 3B to mass air flow sensor terminal B
e Open circuit in wiring from ECM terminal 4A to mass air flow sensor terminal E
e Throttle position sensor malfunction
STEP INSPECTION ACTION
1 Does mass air flow sensor connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No |Go to next step
2 | Is ECM terminal 3B voltage OK? Yes | Goto step 6
No | Go to next step
3 | Disconnect mass air flow sensor connector. Yes | Go to next step
Turn ignition switch to ON. Is there battery positive | — -
; o | Check for open or short circuit in wiring harness. (Main
?
voltage at connector terminal A" relay terminal D — Mass air flow sensor terminal A)
4 | ls there continuity between connector terminal E | Yes | Go to next step
i ? - —
and ECM terminal 4A? No | Repair or replace wiring harness
5 |Is there continuity between connector terminal B | Yes | Replace mass air flow sensor
and ECM terminal 38 No | Repair or replace wiring harness
6 [Is mass air flow sensor OK? Yes | Go to next step
No | Replace mass air flow sensor
7 | Is voltage increase linear according to the throttle | Yes | Go to next step
i ?
valve opening angle? No | Replace throttle position sensor
8 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Isa??n:gcceo ddj»gl?o' present after performing After re- ™y ] Intermittent poor connection of harness or connector
pairp ) (Repair connector and/or harness)
=<1

Lelofjcla]al

=

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

USU101A1
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DTC PO110 | IAT—CIRCUIT MALFUNCTION
DETECTION ° Isr:;a)g; ;oltage from intake air temperature sensor is below 0.16 V or above 4.84 V when engine is
CONDITION e Intake air temperature is higher than engine coolant temperature by 40 °C { 104 °F }
POSSIBLE e Intake air temperature sensor malfunction ) ‘ '
CAUSE e Open or short circuit in wiring from mass air flow sensor terminal C to ECM terminal 3K
e Open or short circuit in wiring from mass air flow sensor terminal D to ECM terminal 30
STEP INSPECTION ACTION
1 Does mass air flow sensor connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No | Go to next step
2 | Is ECM terminal 3K voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect mass air flow sensor connector. Yes | Go to next step
;I;L:miir?;it(i:o?n switch to ON. Is there 5 V at connector No | Check for open or short circuit in wiring harness. (ECM
terminal 3K — Mass air flow sensor terminal C)
4 | Is there continuity between connector terminal D | Yes | Go to next step
and ECM terminal 307 No | Repair or replace wiring harness
5 | Is mass air flow sensor OK? Yes | Go to next step
No | Replace mass air flow sensor
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
s same code No. present after performing After re- No | Intermittent poor connection of harness of connector
pair procedure? (Repair connector and/or harness)
==
(CElolclel Al
HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)
USU101A1
DTC PO115 ECT—CIRCUIT MALFUNCTION
DETECTION e Input voltage from engine coolant temperature sensor is below 0.2 V or above 4.9 V when ignition
CONDITION switch is turned ON
POSSIBLE e Engine coolant temperature sensor ma}function ' _
CAUSE e Open or short circuit in wiring from engine coolant temperature sensor terminal A to ECM terminal 3G
e Open or short circuit in wiring from engine coolant temperature sensor terminal B to ECM terminal 30
STEP INSPECTION ACTION
1 Does engine coolant temperature sensor or ECM | Yes | Repair or replace connector
connector have poor connection? No | Go to next step
2 |Is ECM terminal 3G voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect engine coolant temperature sensor | Yes | Go to next step
connector. —
Tomfon vt On s e 5V comnetr | 1 o
)
4 | Is there continuity between connector terminal B | Yes | Go to next step
and ECM terminal 307 No | Repair or replace wiring harness
5 | Is engine coolant temperature sensor OK? Yes | Go to next step
No | Replace engine coolant temperature sensor

01-01A-7
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STEP INSPECTION

ACTION

6 | Erase diagnostic trouble code from memory.
|s same code No. present after performing After re-
pair procedure?

Yes

Replace ECM

No

Intermittent poor connection of harness or connector
(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

USU101A2

pair procedure?

DTC PO120 ! TP—CIRCUIT MALFUNCTION
o Input voltage from throttle position sensor is below 0.1 V or above 4.8 V when ignition switch is turned
ON
DETECTION e Input voltage from throttle position sensor is below 0.37 V when engine coolant temperature is over 80
CONDITION °C { 176 °F } and mass intake airflow amount is above 67.7 g/sec { 2.39 oz/sec }
e Input voltage from throttle position sensor is above 1.48 V when engine speed is above 500 rpm and
mass intake airflow is below 4.8 g/sec { 0.17 oz/sec }
e Throttle position sensor malfunction
POSSIBLE e Open or short circuit in wiring from throttle position sensor terminal A to ECM terminal 30
CAUSE e Open or short circuit in wiring from throttle position sensor terminal B to ECM terminal 3L
e Open or short circuit in wiring from throttle position sensor terminal C to ECM terminal 3F
e Mass air flow sensor malfunction
STEP INSPECTION ACTION
1 Does throttle position sensor connector or ECM | Yes | Repair or replace connector
connector have poor connection? No |Go to next step
2 |Is ECM terminal 3F voltage OK? Yes | Go to next step
No | Goto step 4
3 | Isvoltage increase linear according to throttle valve | Yes | Go to step 7
opening angle? No | Replace throttle position sensor
4 | Disconnect throttle position sensor connector. Yes | Go to next step
;I'urn‘ngnllggn switch to ON. Is there 5V atconnector |, Check for open or short circuit in wiring harness. (ECM
erminal A terminal 30 — Throttle position sensor terminal A)
5 |lIs there continuity between connector terminal B | Yes | Go to next step
and ECM terminal 3L.? No |Repair or replace wiring harness
6 |Is there continuity between connector terminal A | Yes | Replace throttle position sensor
and ECM terminal 307 No | Repair or replace wiring harness
7 | Is mass air flow sensor OK? Yes | Go to next step
No | Replace mass air flow sensor
8 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- |~ 1" e rmiittent poor connection of hamess or connector

(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

Us5U10107
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DTC PO125 l EXCESSIVE TIME TO ENTER CLOSED LOOP
DETECTION e Engine coolant temperature will not increase after engine is started and certain period of time is
CONDITION passed and when closed position switch is off condition
e Engine coolant temperature sensor malfunction
e Thermostat malfunction
POSSIBLE e Engine coolant fan system malfunction
CAUSE e Water pump malfunction
e Engine coolant passage clogged or leaks
e Engine coolant, level and protection incorrect
STEP INSPECTION ACTION
1 Is electrical fan control system OK? Yes | Go to next step
= 01-01 ENGINE SYSTEM INSPECTION, - -
Cooling Fan Control Inspection No [ Repair or replace engine coolant fan system
2 | Is engine coolant temperature sensor resistance | Yes | Go to next step
OK? -
No [ Replace engine coolant temperature sensor
3 | Is cooling system OK? Yes | Go to next step
No | Repair or replace
4 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
DTC PO0130 02S 11—CIRCUIT MALFUNCTION
e Heated oxygen sensor signal inverses at intervals of 2.67 sec. (MT), 2.90 sec. (AT) or longer while
driving in following conditions:
® Engine speed 750—3,090 rpm (MT), 810—3,090 rpm (AT)
DETECTION ® Vehicle speed over 5.6 km/h { 3.5 mph }
CONDITION e Engine speed variation in 0.51 sec. is less than 670 rpm (MT), 580 rpm (AT)
e Charging efficiency variation in 0.51 sec. is less than 50 % (MT), 16 % (AT)
® Input voltage from throttle position sensor variation in 0.51 sec. is less than 0.31 V (MT), 0.16 V
(AT)
POSSIBLE e Heated oxygen sensor (Front) deterioration
CAUSE o | eakage in exhaust system
STEP INSPECTION ACTION
1 Is heated oxygen sensor (Front) OK? Yes | Go to next step
= 01-40 HEATED OXYGEN SENSOR IN- -
SPECTION No | Repair or replace heated oxygen sensor (Front)
2 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same co(;ie h{)o. present after performing After re- No [ Intermittent poor connection of harness or connector (Re-
pair procedure pair connector and/or harness)

DTC P0134 02S 11—CIRCUIT NO ACTIVITY DETECTED
DETECTION e When heated oxygen sensor (Front) signal does not exceed 0.45 V after engine is started, or stays
CONDITION below 0.45 V for 52.4 seconds after engine has reached normal operating temperature, closed throttle
position switch is off condition and running at 1,500 rpm or over
e Low fuel
POSSIBLE e Heated oxygen sensor (Front) malfunction
CAUSE e Open or short circuit in wiring from heated oxygen sensor (Front) terminal A to ECM terminal 3C
e Open circuit in wiring heated oxygen sensor (Front) terminal B to ECM terminal 30
e [ntake-air system, fuel system, ignition system malfunction
STEP INSPECTION ACTION
1 Does heated oxygen sensor (Front) connector or | Yes | Repair or replace connector
ECM connector have poor connection? No | Go to next step

2 | Is ECM terminal 3C voltage OK? Yes | Go to step 6
No | Go to next step
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STEP INSPECTION ACTION
3 | Disconnect heated oxygen sensor (Front) connec- | Yes | Go to next step
tor.
Is there continuity between connector terminal B | No | Repair or replace wiring harness
and ECM terminal 307
4 | ls there continuity between connector terminal A | Yes | Go to next step
and ECM terminal 3C? No | Repair or replace
5 | Are following units OK? Yes | Replace heated oxygen sensor (Front)
e Fuelinjector
e Pressure regulator
e Mass air flow sensor -
e Engine coolant temperature sensor No | Repair or replace
e Spark plug
e Air suction (Air/Fuel ratio rich or lean)
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same codder:f)o. present after performing After re- ™5™ ' ntermittent poor connection of harness or connector
pair procedure: (Repair connector and/or harness)
2O
d Al Clh
B[ D
N
HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR) USUT01AS
DTC PO0135 02S 11—HEATER CIRCUIT MALFUNCTION
DETECTION e PCM voltage is above 11.5 V when power is supplied to heated oxygen sensor heater (Front)
CONDITION e PCM voltage is below 5.8 V when no power is supplied (during 322—327 sec. after engine start) to
heated oxygen sensor heater (Front)
POSSIBLE e Heated oxygen sensor heater (Front) malfunction
CAUSE e Open or short circuit in wiring from heated oxygen sensor (Front) terminal C to ignition switch
e Open or short circuit in wiring from heated oxygen sensor (Front) terminal D to PCM terminal 3M
STEP INSPECTION ACTION
1 Does heated oxygen sensor (Front) connector or | Yes | Repair or replace connector
ECM connector have poor connection? No |Go to nextstep
2 | Is ECM terminal 3M voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect heated oxygen sensor (Front) connec- | Yes | Go to next step
tor and turn ignition switch to ON. Is there battery ——— —
positive voltage at connector terminal C? No | Check for open or short circuit in wiring harness. (Ignition
switch — Heated oxygen sensor (Front) terminal C)
4 | lIs there continuity between connector terminal D | Yes | Go to next step
and ECM terminal 3M? No | Repair or replace wiring harness
5 | Is there continuity between connector terminals D | Yes | Go to next step
?
and C7 No | Replace heated oxygen sensor (Front)
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is §ramrg C%dﬁgf,o' present after performing After re- No | Intermittent poor connection of harness or connector
pair procedure: (Repair connector and/or harness)
()
g A[{ Clp
B| D
\——/

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

U5U101A3
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DTC P0140 1023 12—CIRCUIT NO ACTIVITY DETECTED
e When heated oxygen sensor (Rear) signal does not exceed 0.45 V after engine is started, or stays
DETECTION below 0.45 V for 19 seconds after engine has reached normal operating temperature, closed throttle
CONDITION position switch is off condition, running at 1,500 rpm or over and power is supplied to heated oxygen
sensor heater (Rear)
o Low fuel
POSSIBLE o Heated oxygen sensor (Rear) malfunction
CAUSE e Open or short circuit in wiring from (Rear) heated oxygen sensor (Rear) terminal A to ECM terminal 3D
e Open circuit in wiring from heated oxygen sensor (Rear) terminal B to ECM terminal 30.
e Intake-air system, fuel system or ignition system malfunction
STEP INSPECTION ACTION
1 Does heated oxygen sensor (Rear) connector or | Yes | Repair or replace connector
ion?
ECM connector have poor connection? No |Go to next step
2 | Is ECM terminal 3D voltage OK? Yes | Go to step 6
No [ Go to next step
3 | Disconnect heated oxygen sensor (Rear) connec- | Yes | Go to next step
tor.
Is there continuity between connector terminal B | No | Repair or replace wiring harness
and ECM terminal 307
4 |ls there contin‘uity between connector terminal A | Yes | Go to next step
and ECM terminal 3D? No | Repair or replace wiring harness
5 | Are following units OK? Yes | Replace heated oxygen sensor (Rear)
e Fuel injector
e Pressure regulator
e Mass air flow sensor -
e Engine coolant temperature sensor No | Repair or replace
e Spark plug
o Air suction (Air/Fuel ratio rich)
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is ?amgc?ddergf' present after performing After re- ™\ ;™1 termittent poor connection of harness or connector
pair procedure (Repair connector and/or harness)
—
ClA
DB

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

USU101A4

01-01A-11




TROUBLESHOOTING [ENGINE CONTROL]

DTC PO141 | 02S 12—HEATER CIRCUIT MALFUNCTION
DETECTION e ECM voltage is above 11.5 V when power is supplied to heated oxygen sensor heater (Rear)
CONDITION e ECM voltage is below 5.8 V when no power is supplied (during 322—327 sec. after engine start) to
heated oxygen sensor heater (Rear)
POSSIBLE e Heated oxygen sensor heater (Rear) malfunction
CAUSE e Open or short circuit in wiring from heated oxygen sensor (Rear) terminal C to ignition switch
e Open or short circuit in wiring from heated oxygen sensor (Rear) terminal D to ECM terminal 42
STEP INSPECTION ACTION
1 Does heated oxygen sensor (Rear) connector or | Yes | Repair or replace connector
ECM connector have poor connection? No | Go to next step
2 | Is ECM terminal 4Z voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect heated oxygen sensor (Rear) harness | Yes | Go to next step
side connector and turn ignition switch to ON. Is N R
” . o | Check for open or short circuit in wiring harness.
there battery positive voltage at harness side con- i Lo .
nector terminal C? gg];nmon switch — Heated oxygen sensor (Rear) terminal
4 | Isthere continuity between harness side connector | Yes Go to next step
terminal D and ECM terminal 42 No | Repair or replace wiring harness
5 | Isthere continuity between harness side connector | Yes | Go to next step
terminal D and C? No | Replace heated oxygen sensor (Rear)
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same C‘)ddlﬁ el:!)o. present after performing After re- ™\ ™ T ntermittent poor connection of hamness or connector
pair proce ) (Repair connector and/or harness)
—
clal
D[ BJf

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

USU101A4
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TROUBLESHOOTING [ENGINE CONTROL]

DTC P0170 | BANK 1—FUEL TRIM MALFUNCTION
DETECTION e Fuel injection closed loop correction and learning correction are above the specified value because of
CONDITION system malfunction
o Low fuel
e Pressure regulator malfunction
e Fuel injector malfunction
e Fuel pump malfunction
e Engine coolant temperature sensor malfunction
e Mass air flow sensor malfunction
POSSIBLE e Heated oxygen sensor malfunction
CAUSE e Purge solenoid valve malfunction
o Leakage in intake-air system
o ECM malfunction
e Open or short circuit in wiring between ECM terminals 4U, 4V, 4W, 4X to fuel injector
o Intake air temperature sensor malfunction
e EGR boost sensor malfunction
e PCV valve malfunction
STEP INSPECTION ACTION
1 Is there air leakage in intake-air system compo- | Yes | Repair or replace intake-air system
nents? No |Go to next step
2 | Is heated oxygen sensor (Front) OK? Yes | Go to next step
No | Replace heated oxygen sensor (Front)
3 | Is fuel line pressure OK? Yes | Go to step 6
No | Go to next step
4 | Is fuel pump maximum pressure OK? Yes | Go to next step
No | Repair or replace fuel pump
5 | Is pressure regulator OK? Yes | Go to next step
No | Replace pressure regulator
6 | Is fuel injector OK? Yes | Go to next step
No | Replace fuel injector
7 | Is engine coolant temperature sensor OK? Yes [ Go to next step
No | Replace engine coolant temperature sensor
8 | Is mass air flow sensor OK? Yes [ Go to next step
No | Replace mass air flow sensor
9 | Is throttle position sensor OK? Yes | Go to next step
No | Adjust throttle position sensor
10 |Is closed throttle position switch OK? Yes | Go to next step
No | Adjust throttle position sensor
11 | Is intake air temperature sensor OK? Yes | Go to next step
No | Replace intake air temperatur sensor
12 | Is EGR boost sensor OK? Yes | Go to next step
No | Replace EGR boost sensor
13 | Is purge solenoid valve OK? Yes | Go to next step
No | Replace purge solenoid valve
14 |Is PCV valve OK? Yes [ Go to next step
No | Replace PCV valve
15 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
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DTC P0300 | RANDOM MISFIRE DETECTED
DETECTION : ; . : .
CONDITION e ECM input signal from crankshaft position sensor signal is irregular
e |gnition system malfunction
o Low fuel
e Low battery positive voltage
Pgiﬁ'gé'E e Fuel system malfunction
e Insufficient compression
e Crankshaft position sensor air gap incorrect
e Exhaust gas recirculation system malfunction
STEP INSPECTION ACTION

1 Is ignition system OK?

Yes | Go to next step

No | Repair or replace as necessary

2 | Is crankshaft position sensor air gap correct?

Yes | Go to next step

No | Adjust crankshaft position sensor air gap

3 | Is fuel system OK?

Yes | Go to next step

No | Repair or replace as necessary

4 | Is exhaust gas recirculation control system OK?

Yes | Go to next step

No | Repair or replace as necessary

5 | Is compression at all cylinders normal?

Yes | Go to next step

No | Repair or replace as necessary

6 | Erase diagnostic trouble code from memory.
Is same code No. present after performing After re-
pair procedure?

Yes | Replace ECM

No | Temporary system malfunction

DTC P0301 CYLINDER 1 MISFIRE DETECTED
ggLED?;:gn e ECM input signal from crankshaft position sensor signal for cylinder No.1 is irregular
e Ignition system of cylinder No.1 malfunction
o Low fuel
e Low battery positive voltage
P?:?-\%ISBIIE-E o Fuel system malfunction

o Insufficient compression in cylinder No.1
e Crankshaft position sensor air gap incorrect
e Exhaust gas recirculation system malfunction

STEP INSPECTION ACTION

1 | Is ignition system of cylinder No.1 OK?

Yes | Go to next step

No | Repair or replace as necessary

2 | Is crankshaft position sensor air gap OK?

Yes | Go to next step

No | Adjust crankshatft position sensor air gap

3 | Is fuel injector at cylinder No.1 OK?

Yes | Go to next step

No | Repair or replace fuel injector at cylinder No.1

4 | Is fuel system OK?

Yes | Go to next step

No | Repair or replace as necessary

5 | Is exhaust gas recirculation control system OK?

Yes | Go to next step

No | Repair or replace as necessary

6 | Is compression at cylinder No.1 normal?

Yes | Go to next step

No | Repair or replace as necessary

7 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
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DTC P0302 fCYLINDER 2 MISFIRE DETECTED
DETECTION . ; - . . .
CONDITION e ECM input signal from crankshaft position sensor signal for cylinder No.2 is irregular
e Ignition system of cylinder No.2 malfunction
o Low fuel
e Low battery positive voltage
P?:i%'SBIIE-E o Fuel system malfunction
o Insufficient compression in cylinder No.2
o Crankshaft position sensor air gap incorrect
e Exhaust gas recirculation system malfunction
STEP INSPECTION ACTION
1 Is ignition system of cylinder No.2 OK? Yes | Go to next step
No | Repair or replace as necessary
2 | Is crankshaft position sensor air gap OK? Yes | Go to next step
No | Adjust crankshaft position sensor air gap
3 | lIs fuel injector at cylinder No.2 OK? Yes | Go to next step
No | Repair or replace fuel injector at cylinder No.2
4 | Is fuel system OK? Yes | Go to next step
No | Repair or replace as necessary
5 | Is exhaust gas recirculation control system OK? Yes | Go to next step
No | Repair or replace as necessary
6 |Is compression at cylinder No.2 normal? Yes | Go to next step
No | Repair or replace as necessary
7 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
DTC P0303 ] CYLINDER 3 MISFIRE DETECTED
DETECTION . . - . ; .
CONDITION o ECM input signal from crankshaft position sensor signal for cylinder No.3 is irregular
o Ignition system of cylinder No.3 malfunction
o Low fuel
e Low battery positive voltage
Pgiﬂgé'E e Fuel system malfunction
¢ Insufficient compression in cylinder No.3
e Crankshaft position sensor air gap incorrect
e Exhaust gas recirculation system malfunction
STEP INSPECTION ACTION
1 | Is ignition system of cylinder No.3 OK? Yes | Go to next step
No | Repair or replace as necessary
2 | Is crankshaft position sensor air gap OK? Yes | Go to next step
No [ Adjust crankshaft position sensor air gap
3 | Is fuel injector at cylinder No.3 OK? Yes | Go to next step
No | Repair or replace fuel injector at cylinder No.3
4 | Is fuel system OK? Yes | Go to next step
No | Repair or replace as necessary
5 | Is exhaust gas recirculation control system OK? Yes | Go to next step
No | Repair or replace as necessary
6 | Is compression at cylinder No.3 normal? Yes | Go to next step
No | Repair or replace as necessary
7 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
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DTC PO0304 l CYLINDER 4 MISFIRE DETECTED
DETECTION . ; i . . o
CONDITION e ECM input signal from crankshaft position sensor signal for cylinder No.4 is irregular
e |gnition system of cylinder No.4 malfunction
e Low fuel
e Low battery positive voltage
Pg,s\ﬁlsBéE o Fuel system malfunction
o Insufficient compression in cylinder No.4
o Crankshaft position sensor air gap incorrect
e Exhaust gas recirculation system malfunction
STEP INSPECTION ACTION
1 Is ignition system of cylinder No.4 OK? Yes | Go to next step
No [ Repair or replace as necessary
2 | Is crankshaft position sensor air gap OK? Yes | Go to next step
No | Adjust crankshaft position sensor air gap
3 | Is fuel injector at cylinder No.4 OK? Yes | Go to next step
No | Repair or replace fuel injector at cylinder No.4
4 | lIs fuel system OK? Yes | Go to next step
No | Repair or replace as necessary
5 | Is exhaust gas recirculation control system OK? Yes | Go to next step
No | Repair or replace as necessary
6 | Is compression at cylinder No.4 normal? Yes | Go to next step
No | Repair or replace as necessary
7 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
DTC P0335 CRANKSHAFT POS SENSOR—CKT MALFUNCTION
DETECTION . . " . S .
CONDITION o No NE signal input from crankshaft position sensor while engine is running
e Crankshaft position sensor malfunction
POSSIBLE e Crankshaft position sensor air gap incorrect
CAUSE e Open or short circuit in wiring from ECM terminal 4E to crankshaft position sensor terminal B
o Open or short circuit in wiring from ECM terminal 4H to crankshaft position sensor terminal A
STEP INSPECTION ACTION
1 | Does crankshaft position sensor connectoror PCM | Yes | Repair or replace connector
connector have poor connection? No | Go to next step
2 | Disconnect crankshaft position sensor connector. | Yes [ Go to next step
Is there continuity between connector terminal B
and ECM terminal 4E? - —
Is there continuity between connector terminal A | No | Repair or replace wiring harness
and ECM terminal 4H?
3 | Is crankshaft position sensor air gap OK? Yes | Go to next step
No | Adjust crankshaft position sensor air gap
4 | Is crankshaft position sensor OK? Yes | Go to next step
No | Replace crankshaft position sensor
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STEP INSPECTION

ACTION

5 | Erase diagnostic trouble code from memory.
Is same code No. present after performing After re-
pair procedure?

Replace ECM

Intermittent poor connection of harness or connector
(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

usu10112

pair procedure?

DTC P0340 CAMSHAFT POS SENSOR—CKT MALFUNCTION
DETECTION o No SGT signal input from camshaft position sensor for 4.2 seconds while engine cranking and input
CONDITION voltage from mass air flow sensor is above 1.3 V
POSSIBLE e Camshalft position sensor malfunction
CAUSE e Open or short circuit in wiring from ECM terminal 4F to distributor terminal C
e Open or short circuit in wiring from ECM terminal 4A to distributor terminal A
STEP INSPECTION ACTION
1 Does distributor connector or ECM connector have | Yes | Repair or replace connector
poor connection? No | Go to next step
2 | Disconnect distributor connector. Yes | Go to next step
Is there continuity between connector terminal C
and ECM terminal 4F? - —
Is there continuity between connector terminal A | No | Repair or replace wiring harness
and ECM terminal 4A?
3 | Is camshaft position sensor OK? Yes | Go to next step
No | Replace distributor
4 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- No | Intermittent poor connection of harness or connector

(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

USU101A5
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DTC P0400 | EGR—FLOW MALFUNCTION
DETECTION o Difference in intake manifold pressure when EGR is operated and when it is stopped is too large or
CONDITION too small
e EGR valve malfunction
o EGR boost sensor malfunction
o EGR boost sensor solenoid valve malfunction
o EGR valve position sensor malfunction
PgiﬁlsBELE o EGR solenoid valve (vacuum, vent) malfunction
e Clogs or leakage in piping connecting following units
® EGR boost sensor, EGR boost sensor solenoid valve and intake manifold
® Air cleaner housing and EGR valve
e |ntake manifold and EGR valve
STEP INSPECTION ACTION
1 Is diagnostic trouble code for EGR solenoid valve | Yes | Carry out inspection as required according to diagnostic
(vacuum, vent), EGR boost sensor solenoid valve trouble code
or EGR boost sensor displayed? No |Go to next step
2 | Is EGR valve position sensor OK? Yes | Go to next step
No | Repair or replace EGR valve
3 | Check hose for damage. Is this OK? Yes | Go to next step
o Intake manifold—EGR solenoid valve (vent)
e EGRsolenoid valve (vent)—EGR solenoid valve -
(vacuum) No | Repair or replace as necessary
e EGR solenoid valve (vacuum)—EGR valve
4 | EGR boost sensor OK? Yes | Go to next step
No | Replace EGR boost sensor
5 | Check each hose for damage. Are they OK? Yes | Go to next step
e EGR passage—EGR boost sensor solenoid
valve -
e EGRboostsensor—EGR boostsensorsolenoid | NO | Repair or replace as necessary
valve
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
No | Temporary system malfunction

pair procedure?

DTC P0404 EGR—RANGE/PERF PROBLEM
DETECTION e EGR valve does not approach EGR target position when EGR solenoid valve (vacuum) is operated
CONDITION
POSSIBLE e EGR solenoid valve (vent) malfunction
CAUSE e Open or short circuit in wiring from EGR solenoid valve (vent) terminal B to ECM terminal 4P
STEP INSPECTION ACTION
1 Does EGR solenoid valve (vent) or ECM connector | Yes | Repair or replace connector
have poor connection? No | Go to next step
2 | Is ECM terminal 4P voltage OK? Yes | Goto step 4
No | Go to next step
3 | Disconnect EGR solenoid valve (vent). Yes | Go to next step
Turn ignition switch to ON. —
Is there B+ at connector terminal A? No | Check for open or short circuit in wiring harness
4 | Is EGR solenoid valve (vent) OK? Yes | Go to next step
No | Replace EGR solenoid valve (vent)
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STEP INSPECTION ACTION
5 | Erase diagnostic trouble code from memory. Yes |Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
B | A
U
HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR) USU10101
DTC P0420 | BANK 1 CAT EFFICIENCY BELOW LIMIT
DETECTION e Number of heated oxygen sensor (Rear) inversion becomes closer to that of heated oxygen sensor
CONDITION (Front)
POSSIBLE e Three way catalytic converter deterioration
CAUSE e Leakage in exhaust system
STEP INSPECTION ACTION
1 | Is heated oxygen sensor (Rear) OK? Yes | Replace three way catalytic converter
No | Replace heated oxygen sensor (Rear)
DTC P0441 | EVAP SYSTEM—MALFUNCTION
DETECTION e During purge execution in specified condition fuel injection feedback supplement value is less than
CONDITION specified value
e Purge solenoid valve malfunction
e Charcoal canister malfunction
e Check valve malfunction
POSSIBLE e Fuel vapor valve malfunction
CAUSE e Clogs or leakage in piping connecting following units
e [ntake manifold and purge solenoid valve
® Purge solenoid valve and charcoal canister
e Charcoal canister, check valve, and fuel vapor valve
STEP INSPECTION ACTION
1 Is ECM terminal 4T voltage OK? Yes | Go to next step
No [ Inspect purge solenoid valve
2 | Are evaporative emission control system-related | Yes | Go to next step
hose free of clogs and leakage? No | Repair or replace as necessary
3 | lIs charcoal canister OK? Yes | Go to next step
No | Repair or replace as necessary
4 | lIs check valve OK? Yes | Go to next step
No | Repair or replace as necessary
5 |ls rollover valve OK? Yes | Go to next step
No | Repair or replace as necessary
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- -
pair procedure? No | Temporary system malfunction
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DTC P0443 | EVAP SYSTEM—PURGE CTRL VALVE CKT MALF
DETECTION e ECM voltage is above 11.5 V when power is supplied to purge solenoid valve
CONDITION e ECM voltage is below 5.8 V when no power is supplied to purge solenoid valve
POSSIBLE e Purge solenoid yalv'e‘mal'fl_mction ) ] ) .
CAUSE e Open or short circuit in wiring from purge soleno!d valve term!nal A to main relay_ terminal D
e Open or short circuit in wiring from purge solenoid valve terminal B to ECM terminal 4T
STEP INSPECTION ACTION
1 Does purge solenoid valve connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No |Go to next step
2 | Is purge solenoid valve OK? Yes | Go to next step
No | Repair or replace as necessary
3 | Verify that evaporative hose between purge sole- | Yes | Go to next step
noid valve and intake manifold damaged or
clogged. No | Repair or replace as necessary
Is evaporative hose OK?
4 | Is ECM terminal 4T voltage OK? Yes | Goto step 6
No | Go to next step
5 | Disconnect purge solenoid valve (High) connector. Yes | Go to next step
oage at comnecor el A7 | N[ Chsckloopen o shot ot g ramess. (e
6 | ls there continuity between connector terminal B | Yes | Go to next step
and ECM terminal 4T? No | Repair or replace wiring harness
7 | ls there continuity between purge solenoid valve | Yes | Go to next step
connector terminals A and B? No | Replace purge solenoid valve
8 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- No | Intermittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)

&n)

\—

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

usu10114

DTC P0470 EXHAUST PRESSURE SENSOR—MALFUNCTION
e Intake voltage from EGR boost sensor is below 0.098 V or above 4.883 V when engine is running and
DETECTION intake air temperature is above 10 °C { 50 °F }

CONDITION °

Difference in intake manifold pressure and barometric pressure sensor is less than 4.45 kPa { 33.4
mmHg, 1.31 inHg } when idle air control valve is in feedback zone

o EGR boost sensor malfunction
POSSIBLE e EGR boost sensor vacuum hose loosed, damaged and clogged
CAUSE e Open or short circuit in wiring from ECM terminal 3| to EGR boost sensor terminal B
e Open or short circuit in wiring from ECM terminal 30 to EGR boost sensor terminal C
e Open circuit in wiring from ECM terminal 3N to EGR boost sensor terminal A
STEP INSPECTION ACTION
1 | Verify that EGR boost sensor vacuum hose loose, | Yes | Go to next step
damaged and clogged -
Is vacuum hose OK? No | Repair or replace as necessary
2 | Is EGR boost sensor OK? Yes | Go to next step
No | Repair or replace as necessary
3 | Does EGR boost sensor connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No | Go to next step
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STEP INSPECTION ACTION
4 |lIs ECM terminal 3l voltage OK? Yes |Gotostep7
No | Go to next step

5 | Disconnect EGR boost sensor connector. Yes | Go to next step

s ner 57 a comnetorfomina O o e ook g tares. (ECH
6 | ls there continuity between connector terminal A | Yes | Replace EGR boost sensor

and ECM terminal 3N? No | Repair or replace wiring harness
7 | Erase diagnostic trouble code from memory. Yes | Replace ECM

Is same code No. present after performing After re- No | Intermittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness.)

HARNESS SIDE CONNECTOR

(VIEW FROM BEHIND OF CONNECTOR)

UsU10118

DTC PO0500 VEHICLE SPEED SENSOR—MALFUNCTION
® Vehicle speed signal is less than 3.77 km/h { 2.34 mph } for more than 33 sec. while driving in follow-
DETECTION ing condition:
CONDITION ® Engine speed is over 2,000 rpm
® Charging efficiency is over 20 % (MT), 40 % (AT)
e Speedometer sensor malfunction
POSSIBLE e Open or short circuit in wiring from ignition switch to speedometer sensor
CAUSE e Open or short circuit in wiring from speedometer sensor to GND
e Open or short circuit in wiring from speedometer sensor to vehicle speed sensor
e Open or short circuit in wiring from vehicle speed sensor to ECM terminal 1M
STEP INSPECTION ACTION
1 Does vehicle speed sensor connector or PCM con- | Yes | Repair or replace connector
nector have poor connection? No | Go to next step
2 |Is ECM terminal 1M voltage OK? Yes |Gotostep5
No | Go to next step
3 | Is there continuity between vehicle speed sensor | Yes | Go to next step
terminal and ECM terminal 1M? No | Repair or replace wiring harness
4 | Is there continuity between vghicle speed sensor | Yes | Go to next step
and speedometer sensor terminals? No | Repair or replace speedometer sensor and wiring harness
5 | Is vehicle speed sensor OK? Yes | Go to next step
No | Repair or replace as necessary
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- No [ Intermittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)
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DTC PO0505 I IDLE CONTROL SYSTEM—MALFUNCTION
DETECTION e Supply current in idle air control circuit is below 0.05 A or over 2.00 A
e Actual engine speed excessively higher or lower than target speed preset in ECM for more than 14
CONDITION sec
e Idle air control valve malfunction
POSSIBLE e Leakage in intake-air system
CAUSE e Open or short circuit in wiring from idle air control valve terminal A to main relay terminal D
e Open or short circuit in wiring from idle air control valve terminal B to ECM terminal 4Q
STEP INSPECTION ACTION
1 Does idle air control valve connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No |Go to nextstep
2 | Is ECM terminal 4Q voltage OK? Yes | Goto step 6
No | Go to next step
3 | Disconnect idle air control valve connector. Turn | Yes | Go to next step
|gn|t|otn sw:tchttoor ?el;lmls t?irf battery positive volt- Iy check for open or short circuit in wiring harness. (Main
age at connec ihal A relay terminal D — Idle air control valve terminal A)
4 | ls there continuity between connector terminal B | Yes | Go to next step
and ECM terminal 4Q? No | Repair or replace wiring harness
5 | Is there continuity between idle air control valve | Yes | Go to next step
connector terminals A and B? No | Replace BAC valve
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- No | Intermittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)

HARNESS SIDE CONNECTOR

(VIEW FROM BEHIND OF CONNECTOR)

USU1011A

DTC PO0510 ] CLOSED THROTTLE POS SWITCH—MALFUNCTION
DETECTION e Closed throttle position switch never turns on/off after engine is started and accelerated/decelerated
CONDITION 0—30 km/h { 0—19 mph } repeatedly for more than 10 times
POSSIBLE e Closed throttle position switch malfunction
CAUSE e Open or short circuit in wiring from throttle position sensor terminal B to ECM terminal 3L
STEP INSPECTION ACTION
1 Does throttle position sensor connector or ECM | Yes | Repair or replace connector
connector have poor connection? No |Go to next step
2 | Is ECM terminal 3L voltage OK? Yes | Gotostep5
No | Go to next step
3 | Isthere continuity between harness side connector | Yes | Go to next step
terminal and ECM terminal 3L? No | Repair or replace wiring harness
4 | ls closed throttle position switch OK? Yes | Go to next step
No | Repair or replace throttle position sensor
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pair procedure?

STEP INSPECTION ACTION
5 Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- - -
No | Intermittent poor connection of harness or connector

HARNESS SIDE CONNECTOR

(VIEW FROM BEHIND OF CONNECTOR)

UsuU10102

DTC P0703 | BRAKE SW—MALFUNCTION
DETECTION o Brake switch never turns on/off after engine is started and accelerated/decelerated to 0—30 km/h {
CONDITION 0—19 mph } repeatedly for more than 10 times
e Brake switch malfunction
PgiﬂsBEE e Open or short circuit in wiring from ECM terminal 1Q to brake switch terminal
e Open or short circuit in wiring from brake switch terminal to battery terminal
STEP INSPECTION ACTION
1 Does brake switch connector or ECM connector | Yes | Repair or replace
have poor connection? No | Go to next step
2 |Is ECM terminal 1Q voltage OK? Yes | Go to step 4
No | Go to next step
3 | Is there continuity between brake switch terminal | Yes | Check for open or short circuit in wiring harness. (Battery
and ECM terminal 1Q? — Brake switch) Check brake switch.
No | Repair or replace wiring harness
4 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Isa?rarcgc? dduie'\{?o. present after performing After re- No | Intermittent poor connection of harness or connector
pairp ’ (Repair connector and/or harness)
DTC P1170 l HO2S11—INVERSION
DETECTION o When heated oxygen sensor (Front) signal stays above 0.45 V for 42 seconds after the engine has
CONDITION reached normal operating temperature and running at 1,500 rpm or over when closed throttle position
switch is off condition
o Low fuel
POSSIBLE e Heated oxygen sensor (Front) malfunction
CAUSE e Open or short circuit in wiring from heated oxygen sensor (Front) terminal A to ECM terminal 3C
o Intake-air system, fuel system, ignition system malfunction
STEP INSPECTION ACTION
1 Does heated oxygen sensor (Fron}) connector or | Yes | Repair or replace connector
ECM connector have poor connection? No | Go to next step
2 | Is ECM terminal 3C voltage OK? Yes | Go to step 5
No | Go to next step
3 | Disconnect heated oxygen sensor (Front) connec- | Yes | Go to next step
tor. Is there continuity between connector terminal - —
A and ECM terminal 3C? No | Repair or replace wiring harness
4 | Are following units OK? Yes | Replace heated oxygen sensor (Front)
e Fuel injector
e Pressure regulator
e Mass air flow sensor -
e Engine coolant temperature sensor No | Repair or replace
e Spark plug
e Air suction (Air/Fuel ratio rich or lean)
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STEP INSPECTION ACTION
5 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same co dde N,7°' present after performing After re- No | Intermittent poor connection of harness or connector
pair procedure (Repair connector and/or harness)
/.n_n\
Al Clp
Bl D
\"——/
HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)
U5U101A3
DTC P1195 EGRBS—OPEN OR SHORT
DETECTION e Barometric pressure variation in specified condition is less than 0.49 kPa { 3.71 mmHg, 0.146 inHg }
CONDITION e Input voltage from EGR boost sensor is below 1.39 V or above 4.61 V
e EGR boost sensor malfunction
POSSIBLE e EGR boost sensor vacuum hose loosed, damaged and clogged
CAUSE e Open or short circuit in wiring from ECM terminal 31 to EGR boost sensor terminal B
e Open or short circuit in wiring from ECM terminal 30 to EGR boost sensor terminal C
e Open circuit in wiring from ECM terminal 3H to EGR boost sensor terminal D
STEP INSPECTION ACTION
1 Is EGR boost sensor OK? Yes | Go to next step
No | Repair or replace as necessary
2 | Does EGR boost sensor connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No | Go to next step
3 | Is ECM terminal 3l voltage OK? Yes |[Gotostep 6
No | Go to next step
4 | Disconnect EGR boost sensor connector. Yes | Go to next step
Turn ignition switch to ON. N A
. o | Check for open or short circuit in wiring harness. (ECM
Is there 5V at connector terminal C? terminal 30 — EGR boost sensor terminal C)
5 |Is there continuity between connector terminal A | Yes | Replace EGR boost sensor
and ECM terminal 3H? No | Repair or replace wiring harness.
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same co dde f\!)o. present after performing After re- No | Intermittent poor connection of harness or connector
pair procedure: (Repair connector and/or harness.)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

usu10118
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DTC P1250 | PRC—OPEN OR SHORT
[():ICE)LEDCI:;I'gx e Open or short circuit is observed in PRC solenoid valve system when ignition switch is turned ON

e PRC solenoid valve malfunction

POSSIBLE e Open or short circuit in wiring from PRC solenoid valve terminal A to main relay terminal D

CAUSE e Open or short circuit in wiring from PRC solenoid valve terminal B to ECM terminal 4J
STEP INSPECTION ACTION
1 Does PRC solenoid valve connector or ECM con- | Yes | Repair or replace connector
nector have poor connection? No |Go to next step
2 | Is ECM terminal 4J voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect PRC solenoid valve connector. Yes | Go to next step

Turn ignition switch ON. Is there battery positive No
voltage at connector terminal A?

Check for open or short circuit in wiring harness. (Main
relay terminal D — PRC solenoid valve terminal A)

4 | ls there continuity between connector terminal B | Yes

Go to next step

and ECM terminal 4J7? No

Repair or replace wiring harness

5 | Isthere continuity between PRC solenoid valve ter- | Yes

Go to next step

minals A and B? No

Replace PRC solenoid valve

6 | Erase diagnostic trouble code from memory. Yes

Replace ECM

Is same code No. present after performing After re- ™ 7

pair procedure?

Intermittent poor connection of harness or connector
(Repair connector and/or harness)

R 11

[ 8] Al

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)
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DTC P1345 SGC SIGNAL—NO SGC SIGNAL
DETECTION . . - . L .
CONDITION o No SGC signal input from camshaft position sensor while engine is running
POSSIBLE e Camshaft position sensor malfunction
CAUSE e Open or short circuit in wiring from ECM terminal 4A to distributor terminal A
e Open or short circuit in wiring from ECM terminal 4G to distributor terminal D
STEP INSPECTION ACTION
1 Does camshaft position sensor connector or ECM | Yes | Repair or replace connector
connector have poor connection? No |Go to next step
2 | Disconnect distributor connector. Yes | Go to next step

Turn ignition switch to ON. Is there battery positive [~
voltage at connector terminal B?

Check for open or short circuit in wiring harness. (Main
relay terminal D — Distributor terminal B)

3 | Is there continuity between connector terminal D | Yes

Go to next step

and ECM terminal 4G? No | Repair or replace wiring harness
4 |Is ECM terminal 4G voltage OK? Yes | Go to step 6
No | Check for open or short circuit in wiring harness. (Cam-

shaft position sensor terminal A — ECM terminal 4A) and
go to next step

5 | Is camshaft position sensor OK? Yes

Go to next step

No

Replace camshaft position sensor
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STEP INSPECTION

ACTION

6 | Erase diagnostic trouble code from memory.
Is same code No. present after performing After re-
pair procedure?

Replace ECM

Intermittent poor connection of harness or connector
(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

usu10118

DTC P1402 EGRS—OPEN OR SHORT
DETECTION e Throttle valve is at closed throttle position, engine speed below 1,400 rpm, and input voltage from
CONDITION EGR valve position sensor is below 0.2 V or above 4.75 V
e EGR valve position sensor malfunction
POSSIBLE e Open or short circuit in wiring from EGR valve position sensor terminal B to ECM terminal 3|
CAUSE e Open or short circuit in wiring from EGR valve position sensor terminal C to ECM terminal 3J
e Open or short circuit in wiring from EGR valve position sensor terminal A to ECM terminal 30
STEP INSPECTION ACTION
1 Does EGR valve position sensor connector or ECM | Yes | Repair or replace connector
connector have poor connection? No | Go to next step
2 | Is ECM terminal 3J voltage OK? Yes | Gotostep7
No | Go to next step
3 | Disconnect EGR valve position sensor connector. | Yes | Go to next step
Turn ignition switch to ON. Is there 5 V at hamess | ™™ T Check for open or short circuit in wiring harness. (ECM

side connector terminal B?

terminal 31 — EGR valve position sensor terminal B)

4 | Isthere continuity between harness side connector | Yes | Go to next step

terminal C and ECM terminal 3J7 No | Repair or replace wiring harness
5 | Isthere continuity between harness side connector | Yes | Go to next step

terminal A and ECM terminal 307 No | Repair or replace wiring harness
6 | Is resistance of EGR valve position sensor OK? Yes | Go to next step

No | Replace EGR valve

7 | Erase diagnostic trouble code from memory. Yes | Replace ECM

s same code No. present after rechecking? No | Intermittent poor connection of harness or connector

(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

UsU10103
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DTC P1485 rEGR (VACUUM)—OPEN OR SHORT
DETECTION e Open or short circuit is observed in EGR solenoid valve (vacuum) system when ignition switch is
CONDITION turned ON
POSSIBLE e EGR solenoid valve (vacuum) malfunction
e Open or short circuit in wiring from EGR solenoid valve (vacuum) terminal A to main relay terminal D
CAUSE o y
e Open or short circuit in wiring from EGR solenoid valve (vacuum) terminal B to ECM terminal 4P
STEP INSPECTION ACTION

1 Does EGR solenoid valve (vacuum) connector or | Yes [ Repair or replace connector

ECM connector have poor connection? No | Go to next step
2 | ls ECM terminal 4P voltage OK? Yes |Gotostep6

No | Go to next step

3 | Disconnect EGR solenoid valve connector. Yes | Go to next step

Turn ignition switch to ON. Is there battery positive | — -

) : o | Check for open or short circuit in wiring harness. [Main
voltage at harness side connector terminal A? relay terminal D — EGR solenoid valve (vacuum) terminal
Al

4 | Isthere continuity between harness side connector | Yes Go to next step

terminal B and ECM terminal 4P? No | Repair or replace wiring harness
5 |Is there continuity between EGR solenoid valve | Yes | Go to next step

(vacuum) terminals A and B? No | Replace EGR solenoid valve (vacuum)
6 | Erase diagnostic trouble code from memory. Yes | Replace ECM

Is same code No. present after performing After re- No | Intermittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

UsU10104

DTC P1486 | EGR (VENT)—OPEN OR SHORT
DETECTION e Open or short circuit is observed in EGR solenoid valve (vent) system when ignition switch is turned
CONDITION on
POSSIBLE ¢ EGR solenoid valve (vent) malfunction . . ' .
CAUSE e Open or short circuit in wiring from EGR solenoid valve (vent) terminal A to main relay terminal D
e Open or short circuit in wiring from EGR solenoid valve (vent) terminal B to ECM terminal 40
STEP INSPECTION ACTION
1 Does EGR solenoid valve (vent) connectoror ECM | Yes | Repair or replace connector
connector have poor connection? No | Go to next step
2 {Is ECM terminal 40 voltage OK? Yes | Go to step 6
No | Go to next step
3 | Disconnect EGR solenoid valve (vent) connector. Yes | Go to next step
Illags a amoss sl cornociromina A0 | 0| Ched o open o st ot i itnghemess it
4 | Is there continuity between harness side connector | Yes | Go to next step
terminal B and ECM terminal 407 No | Repair or replace wiring harness
5 |ls there continuity between EGR solenoid valve | Yes | Go to next step
(vent) terminals A and B? No |Replace EGR solenoid valve (vent)
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STEP INSPECTION

ACTION

6 | Erase diagnostic trouble code from memory.

Yes

Replace ECM

Is same code No. present after performing After re-
pair procedure?

No

Intermittent poor connection of harness or connector
(Repair connector and/or harness)

5]

J

HARNESS SIDE CONNECTOR
(VIEW FROM BEHIND OF CONNECTOR)

UsU10101

DTC P1601 COMM LINE (AT)—COMM ERROR
D NDITION | ® Signal voltage from TGM to EGM is too high
POSSIBLE e Open or short circuit in wiring from ECM terminal 1R to TCM terminal 1C
CAUSE e Open or short circuit in wiring ignition switch to TCM terminal 20
e Open circuit in wiring from TCM terminal 2P to ground
STEP INSPECTION ACTION
1 Does TCM connector or ECM connector have poor | Yes | Repair or replace connector
connection? No | Go to next step
2 | TCM terminal 20 and 2P voltage OK? Yes | Go to next step
No | Repair or replace wiring harness
3 | Is there continuity between ECM terminal 1R and | Yes | Go to next step
TCM terminal 1C? No | Repair or replace wiring harness
4 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re-
pair procedure? No | Replace TCM
DTC P1608 | PCME (CPU)—MALFUNCTION
251;1%?;:83 e ECM does not read diagnostic trouble codes from output devices
POUSE.  |* ECMmaltunction
STEP INSPECTION ACTION

Replace ECM
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DTC P1794 | BAT—BAT OR CIRCUIT FAIL
ggLEDclgllgx o ECM terminal 4l voltage is below 1.4 V when other than engine start
P?;/S\?j'sBéE : 8?)2?\%2?1?)??3:23“ in wiring from PCM terminal 4l to battery positive cable
e Burnt MAIN fuse
STEP INSPECTION ACTION
1 Is battery fully charged? Yes [ Go to next step
No | Charge battery
2 | Is MAIN fuse OK? Yes | Go to next step
No | Replace Main fuse
3 | Does battery positive voltage presentat PCM termi- | Yes | Go to next step
nal 41?7 No [ Check for open or short circuit in wiring harness (PCM
terminal 41 — Battery)
4 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- |\ ™'\ 1o mittent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)

DTC P1797 | PNS—OPEN OR SHORT
e Neutral/clutch switch (MT) never turns on/off after engine is started and accelerated/decelerated to
DETECTION 0—30 km/h { 0—19 mph } repeatedly for more than 10 times
CONDITION o Neutral/clutch switch (MT) never turns off when engine speed below 400 rpm
o ECM detected that transmission range switch is N or P range when charging efficiency is above 39 %,
engine speed is above 1,810 rpm and vehicle speed above 81.0 km/h { 50.2 mph }
e Transmission range switch malfunction
o TCM malfunction
POSSIBLE o Neutral/clutch switch malfunction
CAUSE e ECM malfunction
e Open or short circuit in wiring from TCM terminal 1D to ECM terminal 1L (AT)
e Open or short circuit in wiring from neutral/clutch switch terminal to ECM terminal 1L (MT)
STEP INSPECTION ACTION
1 Does ECM connector have poor connection? Yes | Repair or replace connector
No | Go to next step
2 |Is ECM terminal 1L voltage OK? Yes | Gotostep 5
No | Go to next step
3 | Isthere continuity between TCMterminal 1D (AT)or | Yes [ Go to next step
neutral/clutch switch (MT) terminal and ECM termi- - —
nal 1L.? No | Repair or replace wiring harness
4 | (AT) Yes | Go to next step
Is transmission range switch OK? - -
(MT) No | Repair or replace transaxle range switch or neutral/clutch
Is neutral/clutch switch OK? switch
5 | Erase diagnostic trouble code from memory. Yes | Replace ECM
Is same code No. present after performing After re- No [ Intermitent poor connection of harness or connector

pair procedure?

(Repair connector and/or harness)
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ENGINE SYMPTOM TROUBLESHOOTING

Diagnostic Index

U5U101BC

e Confirm trouble symptom by using the following diagnostic index, then go to appropriate troubleshooting chart.

No. TROUBLESHOOTING ITEM DESCRIPTION
1 Discharged battery —
2 Will not crank or cranks slowly —
3 No combustion Engine cranks at normal speed but shows no sign of firing
4 Combustion observed but engine will not start Engine shows combustion while cranking but will not contin-

ue to run when ignition switch is turned from STA to ON

5 Cranks normally but hard to start

Engine cranks at normal speed but requires excessive
cranking time before starting
Engine runs normally at idle after started

6 Low idle speed/Engine stalls or vibrates

Engines idles at low speed, stalls, or vibrates when engine
is cold, hot, or normal temperature

7 High idle speed

Idle speed excessively high and will not go down after
warm-up

8 Idle speed hard to lower

Idle speed excessively high and requires time to be lowered
to normal speed after warms-up

9 Rough idle/Engine stalls when E/L, P/S, or A/C ON

Engine runs normally at idle with no load but stalls or vi-
brates excessively when load (E/L, P/S, or A/C) is ON

10 Rough idle/Engine stalls during N-D shift

Engine runs normally at idle but stalls or vibrates excessive-
ly during N-D shift

1 Engine stalls when vehicle about to run

12 Engine stalls on acceleration and while cruising

Poor acceleration/Insufficient power/Surges while

13 cruising/Hesitates

14 Runs rough during deceleration/Backfire

Engine runs rough during deceleration, and abnormal com-
bustion occurs in exhaust system

15 Knocking

16 Overheating

17 Poor fuel economy

Fuel consumption increased excessively though no sudden
starting, acceleration, or braking carried out

18 Fuel odor

Fuel odor in passenger or engine compartment
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TROUBLESHOOTING [ENGINE CONTROL]

Rough idle/Engine stalls when during N-D

Poor acceleration/Insufficient power/Surges

while cruising/Hesitates

Runs rough during deceleration/Backfire
ltem

Combustion observed engine will not start
shift

Engine stalls on acceleration and while

Engine stalls when vehicle about to run
cruising

Discharged battery

Will not crank or cranks slowly

No combustion

Cranks normally but hard to start

Low idle speed/Engine stalls or vibrates
High idle speed

Idle speed hard to lower

Poor fuel economy

A/C

9 Rou%? idle/Engine stalls when E/L, P/S or
N

15 | Knocking
16 | Overheating

18 | Fuel odor

1
2
3
4
5
6
7
8
10
"
12
13
14
17

No.

Quick Diagnosis Chart

UsU10170
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Induction voltage not gener-

Grayish white with specific
Grayish white with all plugs
ated

plug
Diagnostic trouble code(s)

Engine speed will not de-
output

Wet/carbon stuck on all
crease

Wet/carbon stuck on
plugs

specific plug
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trouble code in-
Inspection using
oscilloscope

spection

Spark plug
condition
inspection
Cylinder balance
test

Diagnostic
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TROUBLESHOOTING [ENGINE CONTROL]

ltem

Combustion observed but engine will not start |

Poor acceleration/Insufficient power/Surges

Rough idle/Engine stalls when during N-D
while cruising/Hesitates

Discharged battery

Will not crank or cranks slowly

No combustion

Cranks normally but hard to start

Low idle speed/Engine stalls or vibrates
High idle speed

Idle speed hard to lower

shift

Engine stalls when vehicle about to run
Engine stalls on acceleration and while
cruising

A/C
Trouble

9 Rou%h idle/Engine stalls when E/L, P/S or
N

2
3

7

8

1
14 | Runs rough during deceleration/Backfire

16 | Overheating
17 | Poor fuel economy

15 | Knocking
18 | Fuel odor

2

3

4

5
6
10
"
1

1
No.

Cause of

O

'
Usu10172
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O

0.

Induction voltage not gener-

Diagnostic trouble code(s)
ated

Grayish white with specific
Grayish white with all plugs
output

plug
Engine speed will not de-

Wet/carbon stuck on all
crease

plugs

Wet/carbon stuck on
specific plug

symptom

Inspection

method
Item

Spark plug
condition
inspection
Cylinder balance
test

Diagnostic
trouble code in-
spection
Inspection using
oscilloscope
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4

9

10

1"

12

13

14

15

16
17

18

No.

Discharged battery

Will not crank or cranks slowly

No combustion

Combustion observed but engine will not start

Cranks normally but hard to start

Low idle speed/Engine stalls or vibrates

High idle speed

Idle speed hard to lower

Rough idle/Engine stalls when E/L, P/S or

A/C ON

Rough idle/Engine stalls when during N-D

shift

Engine stalls when vehicle about to run

Engine stalls on acceleration and while

cruising

power/Surges

Poor acceleration/Insufficient
while cruising/Hesitates

Runs rough during deceleration/Backfire

Knocking

Poor fuel economy

Overheating

Fuel odor

Item

Trouble
symptom

Cause of

Item

Inspection
method

Spark plug
condition

inspection

Cylinder balance

test
trouble code in-

spection

Diagnostic

Inspection using
oscilloscope

Wet/carbon stuck on
specific plug

Grayish white with specific

plug

Wet/carbon stuck on all

plugs

Grayish white all plugs

Diagnostic trouble code(s)

Engine speed will not de-
output

crease

Induction voltage not gener-

ated
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TROUBLESHOOTING [ENGINE CONTROL]

Symptom Troubleshooting

1 | Discharged battery

TROUBLESHOOTING HINTS

Charging/discharging device

(@ Battery (Insufficient electrolyte, damaged electrode)

(2 Generator (Insufficient power output-loose belt, faulty generator control, deterioration, damage)
Electrical system

() Excessive dark current (Especially of optional electrical device)

STEP INSPECTION ACTION
1 Carry out battery inspection Yes Go to next step
Is battery OK? No Replace battery
2 | Carry out dark current inspection Yes Carry out generator inspection
Is dark current correct? No Repair or replace

2 | Will not crank or cranks slowly

TROUBLESHOOTING HINTS
Starting device
(D starter (Damaged wiring harness, insufficient electrode tightening, deterioration, damage)

Discharging device

(@ Discharged battery
STEP INSPECTION ACTION
1 | Is battery discharged? Yes Go to symptom troubleshooting No. 1 “Discharged battery”

No Go to next step

2 | Slightly move selector leverin P and N positions Yes Adjust transmission range switch

Does starter rotate? (AT) No Go to next step

3 | Check ECM terminal voltage Yes Go to next step

e Load/no-load distinction signal

Is voltage correct? No Inspect and adjust transmission range switch
4 | Carry out starter inspection Yes | Check engine for internal damage (Refer to engine work-
Is starter OK? shop manual)

No Repair or replace

3 LNo combustion

TROUBLESHOOTING HINTS

Spark not visible/weak at all cylinders

@ Ignition coil (ignition control module) (connector disconnected, poor connection, internal damage)
Fuel not distributed to combustion chamber

(D Fuel pump relay (Poor connection, open circuit)

(@ Fuel pump (Poor connection, open circuit)

Low compression pressure

ECM not activated (Diagnostic trouble code inspection not available)

(D ECM connector (Poor connection-especially battery positive voltage/ground terminals)

(@ Wiring harness and connectors between main relay and ECM battery positive voltage terminal

STEP INSPECTION ACTION
1 | Carry out main relay operation inspection Yes Go to next step
Is main relay operation normal? No Repair or replace
2 | Are connectors of ECM ignition coil, and fuel Yes Go to next step
pump normally connected? No Repair or replace
3 | Are inteke-air system hoses free of disconnec- Yes Go to next step
tion and damage? No Repair or replace
4 | Carry out fuel pump control system inspection Yes Go to next step
Is fuel pump operation normal? No Repair or replace
5 | Carry out spark test Yes Go to next step
Is strong blue spark visible at all cylinders? No Repair or replace
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STEP INSPECTION ACTION
6 | Carry out fuel pump operation inspection Yes Go to next step
Is fuel pump operation normal? No Repair or replace
7 | Carry out ignition timing control inspection Yes Go to next step
Is ignition timing at cranking correct? No Repair or replace
8 | Carry out fuel injector operation inspection Yes Go to next step
Is fuel injector operation sound heard (all cylin- - -
der)? No Repair or replace
9 | Carry out fuel pressure inspection Yes Go to next step
Is fuel pressure correct? No Repair or replace
10 | Carry out compression inspection Yes Replace fuel
Is compression correct? No Repair or replace

4 | Combustion observed but engine will not start

TROUBLESHOOTING HINTS

Spark weak at all cylinders/not visible at specific cylinder

(@) Spark weak at all cylinders-ignition coil (deterioration, damage)

(@ Spark not visible at specific cylinder-High-tension lead (damage, excessive internal resistance), spark plug (damage, dete-
rioration, contamination)

Air/fuel mixture too lean
Fuel pump (Insufficient discharge pressure/volume-internal damage)
Air sucked in from intake-air system
Pressure regulator (deteriorated/damaged diaphragm)

Insufficient intake air amount

() BAC valve (stuck, clogged internal passage)

STEP INSPECTION ACTION
1 Startengine while depressing accelerator pedal Yes Go to next step
SDI:?:su)éngine start? No [Gotostep4
2 | Carry out IAC valve inspection Yes Go to next step
Is IAC valve OK? No Replace BAC valve
3 | Carry out air valve operation inspection Yes Check ECM terminal voltage
Is air valve operation normal? e |AC valve control signal
No Replace BAC valve
4 | Are intake-air system hoses free of disconnec- Yes Go to next step
tion and damage? No Repair or replace
5 | Carry out fuel injector operation inspection Yes Go to next step
Is fuel injector operation sound heard? No Repair or replace
6 | Carry out ignition timing control inspection Yes Go to next step
Is ignition timing at cranking correct? No Repair or replace
7 | Carry out fuel pressure inspection Yes Go to next step
Is fuel pressure correct? No Repair or replace
8 | Remove all spark plugs and check their condi- Yes Replace fuel
K?QSthey OK? No Repair or replace
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5 | Cranks normally but hard to start

TROUBLESHOOTING HINTS
Insufficient residual fuel pressure
(@ Fuel pump (Residual pressure not held-internal damage)

Percolation
(@ Pressure regulator control does not operate
STEP INSPECTION ACTION
1 Does starter rotate normally? Yes Go to next step
No Go to symptom troubleshooting No.2 “will not crank or
cranks slowly”
2 | Does symptom occur only at starting while en- Yes Carry out pressure regulator control inspection
gine is hot? No Go to next step
3 | Carry out fuel pressure hold inspcetion Yes Replace fuel
Is fuel pressure hold correct? No Repair or replace

6 | Low idle speed/Engine stalls or vibrutes

TROUBLESHOOTING HINTS
For quick troubleshooting, first determine when (engine cold/hot/always) problem occurs, and then where (at all cylinders/

specific cylinder) it occurs.
Problem occurs only when engine is cold

@ Air valve (malfunction)
(@ Engine coolant temperature sensor (characteristics deviated-detects engine hot condition)
Problem occurs only when engine is hot
@ Pressure regulator control inoperative
@ Improper fuel used (percolation)
Problem occurs at any engine temperature
(D Problem occurs at specific cylinder
e Spark weak/not visible (high-tension lead-damaged, spark plug-contaminated, damaged, deteriorated)
e Incorrect fuel injection amount (fuel injector-leaks, clogged, stuck)
® | ow compression pressure
(@ Problem occurs at all cylinders
e Air leakage
e Spark weak (iginition coil-deteriorated, damaged)
e Incorrect fuel injection amount (pressure regulator-low fuel pressure, fuel pump-low discharge pressure/volume, mass
air flow sensor-characteristics deviation)
o Insufficient intake air amount (AAS-misadjusted, IAC valve-clogged passage, stuck valve)

STEP INSPECTION ACTION
1 Does symptom occur only at starting while en- Yes When rough idle, go to next step
gine is cold When rough stalls, go to step 3
No Go to step 4
2 | Carry out BAC valve operation inspection Yes Check the ECM terminal voltage
Is air valve operation normal? e Engine coolant temperature signal
No Replace BAC valve
3 | Carry out air valve operation inspection Yes Check the ECM terminal voltage
Is air valve operation normal? e Engine coolant temperature signal
No Replace BAC valve
4 | Does symptom occur only at starting while en- Yes Go to next step
gine is hot? No When rough idle, go to step 6

When engine stalls, go to step 10

5 | Carry out pressure regulator control inspection Yes Replace fuel

Is PRC operation normal? No Repair or replace
6 | Carry out intake manifold vacuum inspection Yes Go to next step
Is there no air suction from intake-air system? No Repair or replace
7 | Carry out cylinder balance test Yes Go to next step
Does engine speed drop equally with each cyl- -
inder inoperative? No ?r?;?;ﬁ\:;% ﬁgﬁ;’gnplug from suspected faulty cylinder and
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STEP INSPECTION ACTION
8 | Carry out spark test Yes Go to next step
Is a strong blue spark visible at high-tension -
lead of suspected faulty cylinder? No | Repair or replace
9 | Disconnect IAC valve connector Yes Go to step 13
Does engine speed drop? No | Carry out engine speed control inspection
10 | Remove air cleaner and block air intake port to Yes Go to next step
check air leakage in intake-air system. -
Is there no air leakage when cranking engine? No Repair or replace
11 | Carry out spark test Yes | Go to next step
Is a strong blue spark visible at high-tension -
lead of suspected faulty cylinder? No | Repair or replace
12 | Carry out IAC valve inspection Yes Go to next step
Is IAC valve OK? No Replace BAC valve
13 | Carry out fuel pressure inspcetion Yes Go to next step
Is fuel pressure correct? No Repair or replace
14 | Check following ECM terminal voltages Yes Remove spark plugs from all cylinders and check condi-
e Closed throttle position signal tion
e Mass air flow sensor signal -
Are voltages correct? No Repair or replace
7 | High idle speed
TROUBLESHOOTING HINTS
Intake air amount too much
(@ Accelerator cable (misadjusted)
(@ Air valve (stuck open)
® IAC valve (stuck)
(@ AAS (misadjusted)
Idle speed control malfunction
(D Erratic A/C load, power steering signal input
STEP INSPECTION ACTION
1 Is accelerator cable free play correct? Yes Go to next step
No Adjust
2 | Disconnect IAC valve connector Yes Go to next step
Does engine speed drop? No Replace BAC valve
3 | Check following ECM terminal voltages Yes Replace BAC valve
e A/C load signal
e Power steering pressure signal No Repair or replace
Are voltages correct?
8 | Idle speed hard to lower
TROUBLESHOOTING HINTS
BAC valve
() BAC valve (Malfunction-thermowax malfunction, clogged water hose)
STEP INSPECTION ACTION
1 | Check following ECM terminal voltage Yes Go to next step
e Engine coolant temperature signal -
Is voltage correct? No | Repair or replace
2 | Carry out BAC valve operation inspection Yes Check throttle body
Is BAC valve operation normal? No Repair or replace
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9-1

Rough idle/Engine stalls when E/L ON

TROUBLESHOOTING HINTS
e E/L operation signal not input to ECM (PCM)

STEP

INSPECTION

ACTION

1

Check following ECM terminal voltage

e E/L signal (Blower switch ON at second or
higher)

Is voltage correct?

Yes

Recheck trouble symptom

No

Repair or replace

9-2

Rough idle/Engine stalls when P/S ON

TROUBLESHOOTING HINTS
e P/S operation signal not input to ECM
e P/S pump mechanical resistance high

STEP

INSPECTION

ACTION

1

Check following ECM terminal voltage
e Power steering pressure signal
Is voltage correct?

Yes

Check P/S pump

No

Repair or replace

9-3

Rough idle/Engine stall when A/C ON

TROUBLESHOOTING HINTS
No A/C operation signal input in ECM
Excessive A/C compressor mechanical resistance

STEP

INSPECTION

ACTION

1

Check following ECM terminal voltage
e A/C load signal
Is voltage correct?

Yes

Check A/C compressor

No

Repair or replace

94 | Rough idle/Engine stalls regardless of load condition (E/L, P/S, A/C)

TROUBLESHOOTING HINTS
IAC valve (stuck)

STEP

INSPECTION

ACTION

1

Disconnect IAC valve connector
Does engine speed drop?

Yes

Check following ECM terminal voltage
o |dle air control signal

No

Replace BAC valve

10 | Rough idle/Engine stalls during N-D shift

TROUBLESHOOTING HINTS
Idle speed control inoperative
(@ Load signal not input to PCM
(@ IAC valve (stuck)

False rough idle

@ Improrerly tightened engine mount and exhaust system components

STEP INSPECTION ACTION
1 | Turn loads (E/L, P/S, A/C) ON Yes Go to next step
: : A
Does idle speed increase? No | Go to symptom troubleshooting No.9 “Rough idle/Engine
stalls when E/L, P/S, or A/C ON”

2 | Check following ECM terminal voltages Yes Go to symptom troubleshooting No.6 “Low idle speed/En-
e Load/no-load distinction signal gine stalls or vibrates”
e D-range signal -
Are voltages correct? No Repair or replace
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11 ] Engine stalls when vehicle about to run

TROUBLESHOOTING HINTS

Insufficient fuel injection amount

(@ Pressure regulator (low fuel pressure)

(@ Fuel pump (low discharge pressure/volume)

(3@ Throttle position sensor (Closed throttle position switch) (misadjusted)

(@ Fuel injector (excessive resistance, clogged)

STEP INSPECTION ACTION
1 Does engine idle normally? Yes Go to next step
No Go to symptom troubleshooting No.6 “Low idle speed/En-
gine stalls or bivrates”
2 | Carry out fuel pressure inspection Yes Go to next step
Is fuel pressure correct? No Repair or replace

3 | Check following ECM and TCM terminal volt- Yes
ages
e Throttle position sensor signal

Check fuel injector injection volume

o Closed throttle position signal
¢ D range signal No
e Clutch switch signal
Are voltages correct?

Repair or replace

12 | Engine stalls on acceleration and while cruising

TROUBLESHOOTING HINTS
Blown fuse, open circuit in relay
() Fuse-EGlI, IG KEY

(2 Relay-main relay

Connectors improperly connected
@ ECM, ignition coil, fuel pump

STEP INSPECTION ACTION
1 | Was engine overheated before it stalls? Yes Go to symptom troubleshooting No.16 “Overheating”
No Go to next step
2 | Carry out main relay operation inspection Yes Go to next step
Is main relay operation normal? No Repair or replace
3 [ Are ECM, distributor, ignition control module, Yes Go to next step
ignition coil, and fuel pump connectors properly -
connected? No Repair or replace
4 | Are intake-air system hoses free of disconnec- Yes Go to next step
tion and damage? No Repair or replace
5 | Carry out fuel pump control inspection Yes Go to next step
Is fuel pump operation normal? No Repair or replace
6 | Carry out spark test Yes Go to next step
Is a strong blue spark visible at high-tension -
lead of suspected faulty cylinder? No | Repair or replace
7 | Carry out fuel pump operation inspection Yes Carry out compression inspection
Is fuel pump operation normal? No Repair or replace
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13 | Poor acceleration/Insufficient power/Surge while cruising/Hesitates

TROUBLESHOOTING HINTS

For quick troubleshooting, first determine when (engine cold/hot, A/C operating/not operating) and where (problem occurs at spe-

cific area/all areas), and then in which system (EGI/AT) it occurs.

Problem occurs only when engine is cold

(@ Engine coolant temperature sensor (characterisitics deviation-detects hot engine codition)

Problem occurs only when A/C is operated

(@ A/C cut control inoperative

Problem related to AT

@ Incorrect shift point

Misfire

(@ Ignition device system (If engine idles normally, inspect high-tension leads and spark plugs. If voltage demand is high,
there will be misfire)

Regular gasoline is used

STEP INSPECTION ACTION
1 | Are rough idle, overheating, or knocking ob- Yes Go to symptom troubleshooting No.6 “Low idle speed/En-
served? gine stalls or vibrates”, No.15 “knocking”, and No.16
“overheating”
No Go to next step
2 | Does symptom occur only at starting while en- Yes Check following ECM terminal voltage
gine is cold? e Engine coolant temperature signal

No Go to next step

3 | Does symptom occur only when A/C operating Yes Go to next step

No Go to step 5 (AT)/Go to step 6 (MT)

4 | Carry out A/C cut OFF control inspection Yes Check A/C compressor
No Repair or replace
5 | Is shift point correct? (AT) Yes Go to next step

No Go to automatic transmission symptom troubleshooting
(Refer to 05-01, TROUBLESHOOTING)

6 | Does engine race on acceleration? Yes Carry out clutch system inspection (MT)/Go to automatic
transmission symptom troubleshooting (Refer to 05-01,
TROUBLESHOOTING) (AT)

No Go to next step

7 | Is air cleaner element free of clogs? Yes Go to next step
No Replace air cleaner element
8 | Check following ECM terminal voltages Yes Go to next step

e Throttle position sensor signal

e D-range signal

e Mass air flow sensor signal No Repair or replace
Are voltages correct?
9 | Carry out fuel pressure inspection Yes Go to next step
?
Is fuel pressure correct? No Repair or replace
10 | Remove all spark plugs and check condition Yes Reinspect based on troubleshooting hints (MT)/Go to au-
Are they OK? tomatic transmission symptom troubleshooting (Refer to

05-01, TROUBLESHOOTING) (AT)

No Repair or replace
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14 | Runs rough during deceleration/Backfire

TROUBLESHOOTING HINTS

Fuel-cut not carried out during decelation

(@ Throttle position sensor (Closed throttle position switch) (misadjusted)
(@ Neutral and clutch switches (misadjusted)

Low fuel recovery rpm during deceleration

(@ Throttle position sensor (Closed throttle position switch) (misadjusted)
(@ Neutral and clutch switches (misadjusted)

(® Load signal not input to ECM (PCM)

(@ Engine coolant temperature sensor (Characteristics deviation-detects hot engine condition when engine is cold)
Fuel distributed to combustion chamber during deceleration

(@ Fuel injector (leakage)

(@ Neutral and clutch switches (misadjusted)

STEP INSPECTION ACTION
1 Does problem occur syncronized with down- Yes Inspect neutral and clutch switches (MT)/Go to automatic
shift? transmission symptom troubleshooting (Refer to 05-01,

TROUBLESHOOTING) (AT)

No Go to next step

2 | Does symptom occur only at starting while en- Yes Check following ECM terminal voltage

gine is cold? e Engine coolant temperature signal
No Go to next step
3 | Does engine idle normally? Yes Go to next step

No Go to symptom troubleshooting No.6 “Low idle speed/En-
gine stalls or vibrates”

4 | Carry out fuel cut control inspection Yes Check fuel injectors for leakage
o |s fuel-cut carried out during deceleration? -
e s fuel recovery rpm normal? No | Repair or replace

15 | Knocking

TROUBLESHOOTING HINTS

Air/fuel mixture to lean

Q@ Pressure regulator (low fuel pressure)

Incorrect ignition timing

@ Ignition timing misadjusted

(@ Preignition occurs (spark plug of improper heating valve use, carbon accumulated in combustion chamber)
Improper fuel used

STEP INSPECTION ACTION
1 | Was engine overheated before knocking oc- Yes Go to symptom troubleshooting No.16 “overheating”
cur? No |Go to nextstep
2 | Does engine idle normally? Yes Go to next step

No Go to symptom troubleshooting No.6 “Low idle speed/En-
gine stalls or vibrates”

3 | Is heating value of spark plug correct? Yes Go to next step
Is spark plug electrode free of carbon acce-
mulation? No Clear or replace
4 | Carry out fuel pressure inspection Yes Go to next step
Is fuel pressure correct? No Repair or replace
5 | Replace fuel Yes Direct user to change fuel to another brand
i ?
Is symptom improved? No Eliminate carbon in cylinder head

e Use carbon cleaner
e Overhaul cylinder head
(Refer to Engine Workshop Manual)
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16 | Overheating

TROUBLESHOOTING HINTS

Insufficient airflow amount

(@ Cooling fan (inoperative-internal damage, loose drive belt)
(@ Cooling fan control inoperative

Engine coolant system-related problem

@ Insufficient engine coolant

(@ Thermostat (not completely open-internal damage)

(3 Radiator (clogged)

False overheat

(@ Water temperature gauge (malfunction)

STEP INSPECTION ACTION
1 | Carry out cooling fan control inspection Yes Go to next step
Is cooling fan control correct? No Repair or replace
2 | Is drive belt tension correct? Yes Go to next step
No Adjust
3 | Is engine coolant level normal? Yes Go to next step

No Add coolant to specified level and check for leakage in
coolant passage

4 | Warning Yes Go to step 6

e When engine and rediator are hot,
touching radiator hose can cause burn.
Cover radiator hose with rag when

ckecking hose tension by hand. No |Go to next step

Warm up engine and check radiator hose ten-
sion. Is engine coolant circulated in hose?

5 | Carry out thermostat inspection Yes Check water pump
Is thermostat OK? No Replace thermostat
6 | Carry out radiator cap inspection Yes Go to next step
Is radiator cap OK? No Replace radiator cap

7 | Carry out water temperature gauge inspection Yes Go to next step

?
Is water temperature gauge OK? No Repair o replace

8 | Is radiator free of clogs? Yes Replace fuel

No Repair or replace
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17 | Poor fuel economy

TROUBLESHOOTING HINTS

Fuel economy varies with conditions of vehicle and how they are used. Before undertaking actual checks, take a few minutes
to talk with customer to determine what is actual problem.

Vehicle condition out of specification.

(@ Tires (oversize, low tire pressure)

(@ Intake/exhaust system components changed

Operation condition out of ordinary

(@ Frequent acceleration/deceleration

(2 Frequent climbing hill

Insufficient maintenance

(@ Engine oil. (contamination)

@ Air cleaner, oil element (contamination, clogs)

Air/fuel mixture too rich

(D Mass air flow sensor, engine coolant temperature sensor (characteristics deviation)
(2 Fuel pressure too high

Lockup mechanism inoperative

Over cool

(@ Thermostat (Not completely closed when engine is cold-internal damage)

(@ Cooling fan (High-speed operation when engine is cold-internal damage)

STEP INSPECTION ACTION

1 Check following Yes Go to next step
e Air cleaner element (clogs)

e Engine oil, (contamination, fluid level)
e Tire pressure
Are they OK?

No Repair or replace

2 | Checkengine coolanttemperature rise by using Yes Remove all spark plugs and check conditions
water temperature gauge

Does engine coolant temperature rise normally No Go to next step

(not slow)?
3 [ Does cooling fan operation speed increase as Yes Check thermostat
i ?
engine warms up No Check cooling fan

18 | Fuel odor

TROUBLESHOOTING HINTS
Fuel evaporative gas (fuel) leakage
(@ Leakage from fuel system piping
Charcoal canister (damage, overflow)
Vacuum hoses connecting charcoal canister, purge solenoid valve, and intake manifold (disconnection, damage)
Purge control malfunction
(@ Purge solenoid valve (stuck)

STEP INSPECTION ACTION
1 | Check vacuum hoses between charcoal canis- Yes Go to next step
ter and purge solenoid valve, and between
purge solenoid valve and intake manifold No Repair or replace
Are they OK?
2 | Check charcoal canister? Yes Go to next step
Is free from overflowing? No Repair or replace
3 | Check fuel system piping (include fuel filter) Yes Check purge control inspection
Are they free of leakage? No Repair or replace
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ENGINE DIAGNOSTIC INSPECTION

Cylinder Balance Test

Purpose

The purpose of the cylinder balance test is to find weak
or non-contributing cylinders. In this test, the high-ten-
sion leads are disconnected one by one to shut off the
ignition in each cylinder while the engine is running. By
carring out the cylinder balance test, a total judgement
of the compression pressure, air/fuel mixture, and igni-
tion is possible.

Warning

e High voltage in ignition system can cause
strong electrical shock. Avoid direct contact
to the vehicle body during the cylinder bal-
ance test.

e High-voltage spark will negatively effect the
engine control. To prevent this, ground the
high-tension leads and keep away from sen-
sors and harnesses.

Caution
e Cylinder balance test can overheat and dam-
age the three way catalytic converter.

usu101BD

Procedure
1. Connect a tachometer to data link connector 1G—.
2. Start the engine and let it idle.
3. Disconnect each high-tension lead and measure the
engine speed.

Trouble Judgement By Spark Plug Conditions
Purpose

By checking condition of the spark plugs, judgement
whether problem is related to a specific cylinder or all
cylinders is possible.

Procedure
1. Remove the spark plug.
2. Check condition of the spark plug.
3. Go to appropriate troubleshooting chart referring to
the list below.

Spark plug condition

Troubleshooting chart

Only specific plug is wet or converted with carbon

1 “Wet/carbon stuck on specific plug”

Only specific plug looks grayish white

2 “Grayish white with specific plug”

All plugs are wet or covered with carbon

3 “Wet/carbon stuck on all plugs”

All plugs look grayish white

4 “Grayish white with all plugs”

1 [ Wet/carbon stuck on specific plug

TROUBLESHOOTING HINTS

(@ Spark—No spark visible or spark weak

(@ Air/fuel mixture—Excessive fuel injection volume
(3 Compression—No compression, low compression
Others

@ Faulty spark plug
STEP INSPECTION ACTION
1 | Is spark plug wet/covered with carbon by en- Yes Check areas related to oil working up and down
gine oil? No Go to next step
2 | Check spark plug for following Yes Go to next step
e Cracked insulator
e Heating value
e Airgap No | Replace spark plug
e Worn electrode
Are they OK?
3 | Carry out spark test at suspected faulty cylin- Yes Go to next step
der
Is a strong blue spark visible? (Compare with No Repair or replace
normal cylinder)
4 | Check compression pressure at suspected Yes Go to next step
faulty cylinder -
Is compression pressure correct? No | Repair or replace
5 | Check fuel injector resistance at suspected Yes Go to next step
faulty cylinder —
Is resistance correct? No | Replace fuel injector
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STEP INSPECTION ACTION
6 | Check fuel injection control signal at sus- Yes Check fuel injector for followings
pected faulty cylinder o |eakage
Is terminal voltage correct? (Compare with e Injection volume
normal cylinder) No Repair or replace
2 | Grayish white with specific plug
TROUBLESHOOTING HINTS
@ Air/fuel mixture—Insufficient fuel injection volume
Others
(@ Faulty spark plug
STEP INSPECTION ACTION
1 | Check spark plug for following Yes Go to next step
e Heating value
e Airgap No |Replace spark plu
Are they OK? P parkplug
2 | Check operation of fuel injector at suspected Yes Go to next step
faulty cylinder -
Is operation sound heard? No Repair or replace
3 | Check fuel injector resistance at suspected Yes Go to next step
faulty cylinder —
Is resistance correct? No | Replace fuel injector
4 | Check fuel injector control signal at suspected Yes Check fuel injection volume at suspected faulty cylinder
faulty cylinder
Is terminal voltage correct? (Compare with No Repair or replace
normal cylinder)
3 | Wet/carbon stuck on all plugs
TROUBLESHOOTING HINTS
(1) Spark—Spark weak
(@ Air/fuel mixture—Too rich
(® Compression—Low compression
Others
@ Clogs in intake/exhaust system
STEP INSPECTION ACTION
1 Is air cleaner element free of clogs? Yes Go to next step
No Replace air cleaner element
2 |Carryoutsparktest ] Yes Go to next step
Is a strong blue spark visible at each cylinder? No Repair or replace
3 | Carry out fuel pressure inspection Yes Go to next step
?
Is fuel pressure correct? No Repair or replace
4 | Check following ECM terminal voltages Yes Go to next step
e Mass air flow sensor signal
e Engine coolant temperature signal
e Heated oxygen sensor signal (When en- No Repair or replace
gine can be started)
Are terminals OK?
5 | Carry out purge control inspection (When en- Yes Go to next step
gine can be started) -
Is purge control correct? No | Repair or replace
6 | Carry out compression inspection Yes Check clogs in exhaust system
Is compression correct? No Repair or replace
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4 | Grayish white with all plugs

TROUBLESHOOTING HINTS
@ Air/fuel mixture—too lean

STEP INSPECTION ACTION
1 When engine cannot be started, check intake- Yes Repair or replace
air system for air leakage
When engine can be started, carry out intake
manifold vacuum inspection No | Go to next step
Is air sucked in from intake-air system?
2 | Carry out fuel pressure inspection Yes Check following ECM terminal voltages
Is fuel pressure correct? e Mass air flow sensor signal
e Engine coolant temperature signal
e Heated oxygen sensor signal (When engine can be
started)
e Ground
No Repair or replace

Inspection Using an Oscilloscope (Reference)
Purpose

By using an oscilloscope, inspection such as a stuck so-
lenoid valve is made possible without actually removing
parts.

THREE-WAY SOLENOID
VALVE/FUEL INJECTOR

Ho |

OSCILLOSCOPE

ECM

UsuU10160

(1) When normal
Counter electromotive voltage A, generated when
the three-way solenoid valve or the fuel injector is
turned off from on, shows irregular convergence be-
cause induced electromotive voltage B, generated
by the plunger return operation, is added to it.

V)

20+

10+

ot K . N L
1 (msec)

usu10161

(2) When plunger stuck
When the plunger is stuck, pulse convergence is
smooth because no induced electromotive voltage
B is generated.

V)

20F

0t . N N s
1 (msec)

usu10162
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ENGINE SYSTEM INSPECTION

Intake Manifold Vacuum Inspection
1. Verify that the intake-air hoses are installed proper-

ly.

2. Start the engine and let it idle.

3. Measure the intake manifold vacuum by using a vac-
uum gauge.

usu10163

Specification
More than 60 kPa { 450 mmHg , 18 inHg }

4. If not as specified, check following.

e Air suction at:
Throttle body installation point
Intake manifold installation point
PCV valve installation point

e Fuel injector insulator

e Accelerator cable free play

e Engine compression (Refer to section B, COM-
PRESSION INSPECTION)

Note

e Air suction can be located by engine speed
change when lubricant is sprayed on the area
where suction is occurring.

BAC Valve Operation Inspection
1. Connect the SSTs (NGS) to the data link connec-
tor-2.

DATA LINK

V CONNECTOR-2
’&ﬂ
\

49 T088 006

49 T088 004

49 T088 001

49 7088 002 UsU10164

2. Select “PID/DATA MONITOR AND RECORD” and
press TRIGGER.
3. Select “RPM” and press TRIGGER.

4. Verify that the engine is in cold condition, then start
the engine.

USU101BE

5. Verify that the engine speed decreases as the en-
gine warms up.

6. If the engine speed does not decrease or decreases
slowly, check the water hose connected to the BAC
valve for leakage and clogs.

7. If the water hose is okay, inspect the following.

e Airvalve
e [dle air control valve

Idle Air Control Inspection
1. Start the engine and run it at idle.
2. Disconnect the IAC valve connector and verify that
the engine rotation changes.

IAC VALVE
CONNECTOR

]

usu10165

3. If the engine condition does not change, do as fol-
lows.
(1) Connect the IAC valve connector.
(2) Connect the SSTs (NGS) to the data link con-
nector-2.

DATA LINK
CONNECTOR-2

49 T088 004

49 T088 001

49 T088 002

usu10164

(8) Verify that diagnostic trouble code No. 0505 is
not displayed. If code No. 0505 is shown, carry
out troubleshooting of the code No. 0505.

(4) Selectthe “SIMULATION TEST” function on the
NGS display. Change the duty value of the IAC
valve to 100% by using the “IACV” and verify
that the idle speed increases.

@ If the idle speed increases, replace the
ECM.
@ If the idle speed does not change, replace
the BAC valve.
4. Warm up the engine to normal operating tempera-
ture and run it at idle.
5. Turn the electrical loads ON and verify that the
engine speed is within the specification by using
“PID/DATA MONITOR AND RECORD” function.

01-01A-48



TROUBLESHOOTING [ENGINE CONTROL]

Engine speed (rpm)

Idi eed (rpm

Load condition esp (rpm)
MT AT

Fan switch ON at 2nd or higher

Headlight switch ON 850 800"

P/S ON

A/C ON 1000*

* . Neutral or P position

Note
e Excludes temporary idle speed drop just after
the electrical loads are turned on.

6. If not as specified, check the related switches and
wiring harnesses.

Fuel Line Pressure Inspection

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and prevent. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
FUEL SYSTEM, PRECAUTION)

1. Disconnect the negative battery cable.
2. Connect a fuel pressure gauge between the fuel
main pipe fuel main hose (install clamps as shown).

usu10166

3. Connect the negative battery cable.
4. Connect the data link connector terminals F/P and
GND by using a jumper wire.

usu10167

5. Turn the ignition switch to ON and measure the fuel
line pressure.

Specification
265—313 kPa { 2.7—3.2 kgf/cm? , 39—45 psi }

6. Turn off the ignition switch and disconnect the jump-
er wire.

7. If the pressure is higher than specified, check the
fuel pump maximum pressure. If normal, check the
pressure regulator or fuel return hose is clogged.

8. If the pressure is lower than specified, measure the
fuel line pressure with pinching the return hose.

usu1o168

o Ifthe fuel line pressure quickly increases, check
the pressure regulator and PRC solenoid valve.

o |f fuel line pressure gradually increases, check
the fuel pump maximum pressure. If the fuel
pump maximum pressure is normal, check the
between fuel pump and pressure regulator for
clog.

Fuel Pressure Hold Inspection

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
FUEL SYSTEM, PRECAUTION)

1. Disconnect the negative battery cable.

2. Connect a fuel pressure gauge between the fuel
main pipe (high pressure side) and fuel main hose
(install clamp as shown).

UsuU10166

3. Connect the negative battery cable.
4. Connect the data link connector terminals F/P and
GND by using a jumper wire.
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usu10167

5. Turn the ignition switch to ON for approx. 10 sec. to
operate the fuel pump.

6. Turn off the ignition switch and disconnect the jump-
er wire.

7. Observe the fuel pressure after 5 min.

Specification
More than 147 kPa { 1.5 kgf/cm? , 21 psi }

8. If the pressure is lower than specified, measure the
fuel line pressure with pinching the return hose.

UsU10168

e |[f the fuel line pressure holds, replace the pres-
sure regulator. (Refer to FUEL SYSTEM, FUEL
INJECTOR REMOVAL / INSTALLATION.)

e Ifthe fuel line pressure does not hold, check the
fuel pump fuel pressure hold. If the fuel pump
fuel pressure hold is normal, check the fuel leaks
from fuel line and fuel injector.

9. If the pressure is as specified, check the fuel leak-
age from fuel line and fuel injector.

Fuel Pump Operation Inspection
1. Connect the SSTs (NGS) to the data link connec-
tor-2.

DATA LINK

&/ CONNECTOR-2
i

il

\

49 T088 006

49 T088 004

49 T088 001

49 T088 002

usu10164

2. Remove the fuel filler cap.
3. Turn the ignition switch to ON.

4. Select the “SIMULATION TEST” function on the
NGS display. Turn the fuel pump relay from OFF to
ON by using the “F/P RLY” and check if the opera-
tion sound is heard.

5. If no operation sound is heard, measure the voltage
at harness side fuel pump connector terminal B.

o0
w | >

Usu10169

Specification
Battery positive voltage (Ignition switch ON)

6. If the voltage is as specified, check the following.
e Fuel pump continuity.
7. If not as specified, check the following
e Fuel pump relay.
e Wiring harness and, connector.
Between ignition switch and fuel pump relay.
Between fuel pump relay and fuel pump resistor.
Between fuel pump resistor and fuel pump.

Fuel Pump Control Inspection
1. Connect the SST (NGS) to the data link connec-
tor-2.

DATA LINK
CONNECTOR-2

49 T088 004

49 T088 001

49 T088 002 USU10164

. Turn the ignition switch to ON.

. Select “SIMULATION TEST” and press TRIGGER.

. Select “IG ON TEST” and press TRIGGER.

. Select “FP RLY” and press TRIGGER.

. Press START.

. Turn the fuel pump relay from OFF to ON and check
if operation sound of the fuel pump relay is heard.

. If the operation sound is not heard, check the fuel
pump relay.

. If the fuel pump relay is normal, check the following.
e Wiring harnesses and connectors

{Main relay — fuel pump relay — ECM (PCM)}

© © Nooh~hwNn
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Pressure Regulator Control Inspection

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
FUEL SYSTEM, PRECAUTION)

1. Disconnect the negative battery cable.

2. Connect a pressure gauge between the fuel main
pipe (high-pressure side) and the fuel main hose
(install clamps as shown).

UsuU10166

3. Connect the negative battery cable.
4. Measure the fuel line pressure under the following
conditions.

Specifications

Fuel pressure kPa { kgf/cm2 , psi }
216—264
Idling {2.2—2.7,
32—38}
During 150 More than 216—264 More than
sec. of hot 284 {2.2—27, 284
start {2.9,41.2} 32—38 } {2.9,41}
After 150 216—264
sec. of hot {2.2—2.7,
start 32—38}
Not Normal | Not Normal
Judgement Normal (Perform (Perform
Inspection 1) | Inspection 2)
Inspection 1

1. Connect the SST (NGS) to the data link connec-
tor-2.

DATA LINK
CONNECTOR-2

49 T088 004

49 T088 001

49 T088 002

usu10164

2. Start the engine and let it idle.
3. Select “SIMULATION TEST” and press TRIGGER.

4. Select “IDLING TEST” and press TRIGGER.

5. Select “PRCV” and press TRIGGER.

6. Press START.

7. Turn the PRC solenoid valve from OFF to ON and
check if the fuel pressure changes.

(1) Ifthe pressure changes more than 284 kPa {2.9
kgf/lcm? , 41 psi }, check the following.

e ECM terminal 3G, 3K and 3L voltage (Refer to
CONTROL SYSTEM, ENGINE CONTROL
MODULE INSPECTION)

(2) If the pressure does not change, do as follows.
(@ Select “PRCV” and press TRIGGER.

(2 Press START.

(® Turn the PRC solenoid valve from OFF to
ON and check if the operation sound of the
valve is heard.

@ If the operation sound is heard, check the
pressure regulator.

(® If the operation sound is not heard, check
the PRC solenoid valve.

Inspection 2

1. Connect the SSTs to the data link link connector-2.

2. Turn the ignition switch to ON.

3. Select “SIMULATION TEST” function on the NGS
display.

4. Turn the PRC solenoid valve from OFF to ON by us-
ing the “PRCV” and check if the operation sound is
heard.

(1) If the operation sound is heard, check the loose
or damaged vacuum hose. (Pressure regulator
— PRC solenoid valve — intake manifold)

(2) If the operation sound is not heard, check the
PRC solenoid valve.

Purge Control Inspection

1. Start the engine.

2. Disconnect the vacuum hose between the purge so-
lenoid valve and the charcoal canister.

3. Put a finger to the purge solenoid valve and verify
that there is no vacuum applied when the engine is
cold.

4. If there is a vacuum, check the following.

e ECM terminal 4T voltage (Refer to CONTROL
SYSTEM, ENGINE CONTROL MODULE IN-
SPECTION)

e Purge solenoid valve

5. Warm up the engine to the normal operating temper-
ature.

6. Stop the engine.

7. Connect the SSTs to the data link connector-2.

DATA LINK
CONNECTOR-2

49 T088 004

49 1088 001

49 T088 002 USU10164

8. Turn the ignition switch to ON.
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9. Select “PID/DATA MONITOR AND RECORD” and
press TRIGGER.

10. Select “ECT” and press TRIGGER, then verify that
the engine coolant temperature is above 60 °C { 140
°F }.

11. Press START.

12. If the SST indicates below 60 °C { 140 °F }, inspect
the engine coolant temperature sensor.

13. Select “SIMULATION TEST” and press TRIGGER.

14. Select “PRGV” and press TRIGGER.

15. Press START.

16. Increase the duty valve of the purge solenoid valve
to 50 % and check if the operation sound of the valve
is heard.

(1) If the operation sound is heard, check the loose
or damaged vacuum hose. (Intake manifold—
purge solenoid valve—charcoal canister)

(2) If the operation sound is not heard, check the
purge solenoid valve.

Main Relay Operation Inspection
1. Verify that the main relay clicks when the ignition
switch is turned to ON and OFF.
2. If there is no opreation sound, inspect the following.
e Main relay
e Harness and connector between ignition switch
and main relay.

Ignition Timing Control Inspection
1. Connect a timing light to the engine.
2. Crank the engine.
3. Verify that the timing mark (yellow) on the crankshaft
pulley and the mark on the timing belt cover are
aligned.

Specification
BTDC 9°—11° (10° + 1°)

4. If the marks are not aligned, remove the ignition coil
bracket and push the ignition coil aside for easy ac-
cess. Then, loosen the camshaft position sensor
lock bolts, and turn the camshaft position sensor to
make the adjustment.

5. If adjustment by turning the camshaft position sen-
sor is not posible, check the following.

e Crankshaft position sensor
e Ignition control module related wiring harnesses
and connectors.

A/C Cut Control Inspection

1. Start the engine.

2. Turn the A/C switch and fan switch to ON.

3. Verify that the A/C compressor magnet clutch actu-
ates.

4. If is does not actuate, go to troubleshooting of the
A/C.

5. Fully open the throttle valve and verify that the A/C
compressor magnet clutch does not actuate for
3—6 seconds.

6. If it actuates, check the following.

(1) Connect the SSTs to the data link connector-2.

DATA LINK
CONNECTOR-2

49 T088 006 -

49 T088 004

49 T088 001

49 T088 002

usu10164

(2) Turn the A/C switch to OFF.

(3) Turn the ignition switch to ON.

(4) 2elect “SIMULATION TEST” and press TRIG-

ER.

(5) Select “IG ON TEST” and press TRIGGER.

(6) Select “A/C RLY” and press TRIGGER.

(7) Press START.

(8) Turn the A/C relay from OFF to ON and check
if the operation sound of the relay is heard.

(9) If the operation sound is heard, check the ECM
terminal 1G voltage (Refer to CONTROL SYS-
TEM, ENGINE CONTROL MODULE INSPEC-
TION)

(10) If the operation sound is not heard, check the
A/C relay.
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Spark Test
1. Disconnect the negative battery cable.
2. Turn over the front cabin carpet.
3. Remove the protector cover.
4. Disconnect the fuel pump relay connector.
5. Verify that each high-tension lead and connector is connected properly.

6. Inspect the ignition system in the following procedure.

Warning
High voltage in the ignition system can cause strong electrical shock which can result in serious inju-
ry. Avoid direct contact to the vehicle body during the following spark test.

STEP INSPECTION ACTION
1 Remove high-tension lead from spark plug. Yes Ignition system OK
Hold high-tension lead with installed pliers
5—10 mm { 0.20—0.39 in } from ground. -
Turn ignition switch to START and verify that No | If some cylinders no spark, go to step 2
there is a strong blue spark. (Check each cyl- If all cylinders no spark, go to step 3
inder)
2 | Is high-tension lead resistance correct? Yes Check distributor cap, rotor, and rotor cap
No Replace the high-tension lead
3 | Does ECM or distributor connector have poor Yes Go to next step
connection? No |Repair or replace connector
4 | Are distributor cap and rotor free from cracks Yes Go to next step
or damage? No | Repair or replace
5 | Is ignition coil winding resistance OK? Yes Go to next step
No Replace distributor
6 [ Is ignition control module correct? Yes Check the following
o Crankshaft position sensor
e ECM terminal voltage
IGT control signal and related wiring harness and connec-
tors
No Replace the ignition control module
7 | Are following parts OK? Yes Go to next step
e Crankshaft position sensor
e ECM terminal voltage -
IGT control signal and related wiring harness No | Repair or replace
and connectors
8 | Are wiring harness and connectors of distribu- Yes Replace distributor
tor OK? (Open or short) No Repair or replace
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Fuel Injector Operation Inspection

STEP INSPECTION

ACTION

1 While cranking engine, check for fuel injector Yes

Fuel injector operation OK

operation sound at each cylinder by usig a
sound-scope No
Is operation sound heard?

If all cylinder no heard, go to step 2
If some cylinder no heard, go to step 3

2 | Carry out main relay operation Yes
Is main relay operation normal?

Check following

o Fuel injector power system related wiring harnesses
and connectors

e ECM connectors

e ECM terminal voltage
Fuel injector ground and related wiring harness and
connectors

No Repair or replace
3 | Change fuel injector connector of not operat- Yes Go to next step
ing fuel injector and operating fuel injector —
Is operation sound heard? No | Replace the fuel injector
4 | Are wiring harnesses and connectors of oper- Yes Repair or replace
ating fuel injector OK? (Operating or not oper- - — -
ating) No Check ECM terminal voltage fuel injector signal
Fuel Cut Control Inspection @ If the operation sound does not stop at all
1. Warm up the engine and let it idle. cylinders, inspect the ECM terminal 3F volt-
2. Turn off the electrical loads and A/C switch. age. (Refer to CONTROL SYSTEM, EN-
3. Connect the SSTs to the data link connector-2. GINE CONTROL MODULE INSPECTION)
DATA LINK @ Ifthe operation sound does not stop at some
&/CONNECTOR—Z cylinders, inspect the suspected faulty fuel
o injector and related wiring harness and con-
& nector.
(® If the operation sound stops but the fuel in-
jectors resume operation at on engine
\ 49 T088 004 speed out of the specification, inspect the
ECM terminal 3F, 3L voltage. (Refer to
CONTROL SYSTEM, ENGINE CONTROL
49 T088 001 MODULE INSPECTION)
8. Place the vehicle on a chassis roller.
49 1088 002 Usu10164 9. Shiftinto any gear and drive a car on achassis roller.
(1) Select “INJ” and press TRIGGER.
4. Select “PID/DATA MONITOR AND RECORD” and (2) Press START.

press TRIGGER.

5. Select “RPM” and press TRIGGER.

6. Press START.

7. Using a soundscope, listen for the fuel injector op-
eration sound at all cylinders.

(1) Open the throttle valve and increase the engine
speed to 4,000 rpm.

(2) Quickly close the throttle valve and verify that
the fuel injector operation sound stops when the
throttle valve is closed and starts again when the
engine speed dropped below 1,000 rpm.

(3) Depress the accelerator pedal and increase the
engine speed to 2,500 rpm.

(4) Release the accelerator pedal (brake pedal not
depressed) and check that the fuel injector dura-
tion time is 0 msec., and 2—5 msec. when the
engine speed drops below 1,000 rpm.

(5) If not, check the following.

e ECM terminal 1L voltage (Refer to CONTROL
SYSTEM, ENGINE CONTROL MODULE IN-
SPECTION)
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01-01C TROUBLESHOOTING [CRUISE CONTROL SYSTEM BP]

CRUISE CONTROL SYSTEM ON-BOARD

Inspection of Diagnostic Trouble Codes for

DIAGNOSIS ........iiiiiiiiiinnes 01-01C-1 OperatonMode .................. 01-01C-1
(0 1111 = 01-01C-1 Inspection of Diagnostic Trouble Codes for
Inspection Order ......oveiveeennnns 01-01C-1 Condition Detection Mode .......... 01-01C-7

CRUISE CONTROL SYSTEM ON-BOARD DIAGNOSIS
USU101CA

Outline
e There are two on-board diagnostic functions: Op-
eration Mode, which checks for and indicates cor-
rect operation of the input signals to the control
module; and Condition Detection Mode, which indi-
cates troubles in the system.
e The two functions can be done by using either of the
following methods:
(1) Checking the flashing pattern of the cruise set
indicator light in the instrument cluster.
(2) Checking the output of the data link connector
by using the SST (NGS set).

Inspection Order

START

-

Step 1: Operation Mode No
Are input signals to cruise control
module correct?

' Yes

Step 2: Condition Detection Mode | N©

Are no trouble codes indicated?

Yes

Step 3: Parts inspection
Inspect suspected parts as diag-
nosed in step 1 and 2.

END

Usu101PO

Inspection of Diagnostic Trouble Codes for Opera-
tion Mode
Using the cruise set indicator light

Note
e [fan Operation Mode is not indicated, the follow-
ing may be the cause of the malfunction.
1. RESUME/ACCEL switch
2. Cruise control main switch
3. Cruise control module
4. Open or short circuit in wiring harness

1. Turn the ignition switch to ON.
2. Verify that the cruise control main switch is off.

3. Turn and hold the RESUME/ACCEL switch then
press the cruise control main switch to activate sys-
teminspection. (The cruise set indicator light will illu-
minate.)

&

) /\
\ UsU101P1

4. Operate each switch as described and not the op-
eration code list pattern. If the cruise set indicator
light does not flash, inspect the corresponding sys-
tem area.

5. The Operation Mode is canceled by turning the igni-
tion switch to LOCK or turning off the cruise control
main switch.

Using the SST (NGS set)

1. Connect the SST (NGS set) to the data link connec-
tor and battery.

49 T088 010D

49 T088 0A0

Usu101P2

2. Turn the ignition switch to ON.
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3. Turn and hold the RESUME/ACCEL switch, then
press the cruise control main switch to activate sys-
teminspection. (The cruise setindicator light will illu-
minate.)

Usu101P1

49 T088 0AO

UsU101P3

5. Select “VEHICLE & ENGINE SELECTION” and
press TRIGGER. (Select the model and specifica-
tions of the vehicle you’re testing.)

DIAGNOSTIC DATA LINK
VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIl  FUNCTIONS

NO VEHICLE SELECTED

=
DESELECT CURRENT MODEL

Usu101P4

6. Select “DIAGNOSTIC DATA LINK” and press TRIG-
GER.

7. Select “CCM - CRUISE CONTROL MODULE” and
press TRIGGER.

8. Select “DIAGNOSTIC TEST MODE” and press
TRIGGER.

PCM —POWERTRAIN CTRL MODULE
ABS —ANTI LOOK BRAKE MODULE
A/C__—AIR_CONDITIONER  MODULE

| DIAGNOSTIC TROUBLE CODE ULBRARY

UsU101P5

9. Select “CRUISE CONTROL INPUT SW SELF
TEST” and press TRIGGER.

CRUISE CONTROL SELF TEST
CRUISE COMTROL IHPUT SW S

UsU101P6

10. Press START.

11. Operate each switch as described and note the op-
eration code list pattern. If a diagnostic trouble code
is not indicated, inspect the corresponding system
area.

12. If normal “NO CODES RECEIVED” will then be indi-
cated.

13. Remove the SST (NGS set).

14. The Operation Mode is canceled by turning the igni-
tion switch to LOCK or turning off the cruise control
main switch.
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Operation code list

Procedure DTC Output pattern Display on the NGS Diagnosed circuit
Press SETICOAST | 21 | | " I " I " I " SET/COST SW — PRESS Cruise control switch
UsU101P7
Press RESME/ 22 | | " I "" I " I "" RESUME/ACCEL SW — PRESS | Cruise control switch
usu101P8

Depress brake pedal 31 " " " | Il || _ﬂ BRAKE PEDAL — DEPRESS Brake switch
usuU101P9
Set selector T .
AT |levertoPorN AT | 'ransmission
range a5 ll " """"“ P OR N RANGE (NEUTRAL range switch
5 ioh i POSITION) — SHIFT
epress clutc ]
MT pedal Usu101Q0 MT | Clutch switch
Drive vehicle above -m"mmm—ﬂ””_’mmmm VEHICLE SPEED — ABOVE 40 .
40kmh{2smph} | 37 | | " ” KM/H { 25 MPH } Vehicle speed sensor
usu101Q1
Inspection of diagnostic trouble codes
DTC 21 | CRUISE CONTROL SWITCH
e Damaged cruise control module
POSSIBLE e Damaged cruise control switch
CAUSE e Open circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Is code 22 indicated? Yes | Go to step 5.
No | Go to next step.
2 | Remove lower panel. Yes | Go to next step.
Disconnect combination switch connector.
Is there continuity between terminal D of combina- | No | Repair wiring harness. (Combination switch — GND)
tion switch connector and ground?
3 | Connect combination switch connector. Yes | Go to step 5.
Turn ignition switch to ON.
Turn on cruise control main switch.
Is voltage at terminal A of combination switch con- | No | Go to next step.
nector approximately 5 V?
4 | Remove right front side trim. Yes | Repair wiring harness. (Cruise control module — Com-
Is voltage at terminal L of cruise control module bination switch)
connector approximately 5 V? No | Replace cruise control module.
5 | Turn SET/COAST switch on. Yes | Replace cruise control module.
Is voltage terminal A of combination switch con- -
nector approximately 3.1 V? No | Replace wiper lever.
CRUISE CONTROL MODULE CONNECTOR COMBINATION SWITCH CONNECTOR
I =< I
S| Q]| O] M| ¥ G| E|] C] A C
T{R|P{N]J]L]J|] HlF| DJ| B *

usu101Q2
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DTC 22 | CRUISE CONTROL SWITCH
e Damaged cruise control module
POSSIBLE e Damaged cruise control switch
CAUSE e Open circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Is code 21 indicated? Yes | Go to step 5.
No | Go to next step.
2 | Remove lower panel. Yes | Go to next step.
Disconnect qombination switch connector.
Is there continuity between terminal D of combina- | No | Repair wiring harness. (Combination switch — GND)
tion switch connector and ground?
3 | Connect combination switch connector. Yes | Go to step 5.
Turn ignition switch to ON.
Turn on cruise control main switch.
Is voltage at terminal C of combination switch No | Go to next step.
connector approximately 5 V?
4 | Remove right front side trim. Yes | Repair wiring harness. (Cruise control module — Com-
Is voltage at terminal N of cruise control module bination switch)
connector approximately 5 V? No | Replace cruise control module.
5 | Turn RESUME/ACCEL switch on. Yes | Replace cruise control module.
Is voltage terminal C of combination switch con- -
nector approximately 1.5 V? No | Replace wiper lever.
CRUISE CONTROL MODULE CONNECTOR COMBINATION SWITCH CONNECTOR
| =< i
S| QO M[ %] | G|E]| C| A C
TIR{P|N|L|] J] H F| D| B
D *
usu101Q2
DTC 31 BRAKE SWITCH
e Burnt STOP 15 A fuse
e Damaged cruise control module
PgiilsBIIE-E e Damaged brake switch
e Open circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Does brake light illuminate when brake pedal de- | Yes | Go to step 6.
pressed? No | Go to next step.
2 |Is STOP 15 A fuse okay? Yes | Go to next step.
No | Replace fuse after checking and repairing wiring harness.
3 | Depress brake pedal. Yes | Release brake pedal, then go to step 5.
Is voltage at terminal 1B of brake switch connec-
tor approximately 12 V? No | Release brake pedal, then go to next step.
4 | Is voltage at terminal 1A of brake switch connec- | Yes | Replace brake switch.
i ? —
tor approximately 12 V7 No | Repair wiring harness. (STOP 15 A fuse — Brake switch)
5 | Remove right front side trim. Yes | Replace cruise control module.
Depress brake pedal. — -
Is voltage at terminal M of cruise control module No | Repair wiring harness. (Cruise control module — Brake
connector approximately 12 V? switch)
6 | Remove right front side trim. Yes | Go to next step.
Depress brake pedal. — -
Is voltage at terminal M of cruise control module No | Repair wiring harness. (Cruise control module — Brake
connector approximately 12 V? switch)
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STEP INSPECTION ACTION

7 | Disconnect brake switch connector. Yes | Connect brake switch connector, then go to step 9.
Turn ignition switch to ON.
Turn on cruise control main switch. -
Is voltage at terminal 2B of brake switch connec- No | Connect brake switch connector, then go to next step.
tor approximately 12 V?

8 | ls voltage at terminal H of cruise control module Yes | Repair wiring harness. (Cruise control module — Brake
connector approximately 12 V? switch)

No | Replace cruise control module.

9 | Is voltage at terminal 2A of brake switch connec- | Yes | Release brake pedal, then go to next step.
tor approximately 12 V?
Depress brake pedal. -
Is voltage at terminal 2A of brake switch connec- | No | Replace brake switch.
tor approximately 0 V?

10 | Is voltage at terminal O of cruise control module Yes | Replace cruise control module.
connector approximately 12 V?
Depress brake pedal. No | Repair wiring harness. (Cruise control module — Brake

Is voltage at terminal O of cruise control module
connector approximately 0 V?

switch)

CRUISE CONTROL MODULE CONNECTOR

BRAKE SWITCH CONNECTOR

I

[ == I " £
S|Q|OiI M| %] *| GIE| C| A E 28| 2a ]
T{R|P|NJL]J[H F[D]|B 1B
U5U101Q4
DTC 35 AT TRANSMISSION RANGE SWITCH
MT CLUTCH SWITCH
e Damaged cruise control module
o Damaged transmission range switch (AT)
Pgi%'gé's o Damaged clutch switch (MT)
o Open circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Is vehicle equipped with automatic transmission? | Yes | Go to next step.
No | Go to step 6.
2 | Is transmission range switch okay? Yes | Go to next step.
No | Replace transmission range switch.
3 | Disconnect transmission range switch connector. | Yes | Go to next step.
Is there continuity between terminal B of transmis- P — -
sion range switch connector and ground? No g}e\l%a)lr wiring harness. (Transmission range switch —
4 | Connect transmission range switch connector. Yes | Replace cruise control module.
Turn ignition switch to ON.
Turn on cruise control main switch.
Selector lever to D or R range. No |Go to next step.
Is voltage at terminal H of transmission range
switch connector approximately 12 V?
5 | Remove right front side trim. Yes | Repair wiring harness. (Cruise control module — Trans-
Is voltage at terminal J of cruise control module mission range switch)
connector approximately 12 V? No | Replace cruise control module.
6 | Is clutch switch okay? Yes | Go to next step.
No | Replace clutch switch.
7 | Disconnect clutch switch connector. Yes | Go to next step.
Is there continuity between terminal B of clutch — -
No | Repair wiring harness. (Clutch switch — GND)

switch connector and ground?
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STEP INSPECTION ACTION
8 | Connect clutch switch connector. Yes | Go to step 10.
Turn ignition switch to ON.
Turn on cruise control main switch.
Is voltage at terminal A of clutch switch connector | NO | Go to next step.
approximately 12 V?
9 | Remove right front side trim. Yes | Repair wiring harness. (Cruise control module — Clutch
Is voltage at terminal J of cruise control module switch)
connector approximately 12 V? No | Replace cruise control module.
10 | Depress clutch pedal. Yes | Replace cruise control module.
Is voltage at terminal A of clutch switch connector -
approximately 0 V? No | Replace clutch switch.
CRUISE CONTROL MODULE CONNECTOR TRANSMISSION RANGE SWITCH CLUTCH SWITCH
CONNECTOR
—
nSQOM%*GECE Alcl*lc
2 A 2 Z
] B 1 *P HP
S BV RS IS RUVY e B e BERER B | A
usuU101Q5
DTC 37 VEHICLE SPEED SENSOR
e Damaged cruise control module
POSSIBLE e Damaged instrument cluster
CAUSE e Open circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Remove meter hood. Yes | Go to next step.
Is speedometer okay? (Refer to 09-22 INSTRU-
MENT CLUSTER INSPECTION, Speedometer.) No | Replace speedometer.
2 | Disconnect instrument cluster connector. Yes | Turn ignition switch to LOCK, then go to step 4.
Turn ignition switch to ON.
Turn on cruise control main switch.
Is voltage at terminal 2F of instrument cluster con- | No | Go to next step.
nector approximately 5 V?
3 | Remove right front side trim. Yes | Repair wiring harness. (Cruise control module — Instru-
Is voltage at terminal P of cruise control module ment cluster)
approximately 5 V? No | Replace cruise control module.
4 | Is there continuity between terminal 2D of instru- | Yes | Replace cruise control module.
? —
ment cluster connector and ground? No | Repair wiring harness. (Instrument cluster — GND)
INSTRUMENT CLUSTER CONNECTOR CRUISE CONTROL MODULE CONNECTOR
N ey I =< I
———— 1
S| Q| O| M| x| x| GI]E|J C] A
2L | 2K}t 2J| 21} 2H || * | 2Ff 2E| 2D | 2C| 2B | 2A TIRIPINILI Jl Hl Fl DI B
usu101Qé6
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Inspection of Diagnostic Trouble Codes for Condi-
tion Detection Mode
Using the cruise set indicator light

-

Note

e |f the RESUME/ACCEL switch on the cruise
control switch is malfunctioning, the cruise set
indicator light will not give a correct indication
when you inspect the system. Use the SST
(NGS set) to determine the cause of the mal-
function.

. Turn on the cruise control main switch.
. Drive the vehicle.
. Operate the cruise control system and verify that the

deceleration, acceleration, coast, and cancel con-
trols function by operating each of the cruise control
switches.

. Stop the vehicle and let it idle.
. Press and hold the RESUME/ACCEL switch for at

least 3 seconds. The cruise set indicator light will il-
luminate for 3 seconds, and then go out for at least
2 seconds.

RESUME

usu101Q7

. If a diagnostic trouble code is indicated, inspect the

corresponding system area.

. The Condition Detection Mode is canceled by turn-

ing off the cruise control main switch or driving the
vehicle at over 16 km/h { 10 mile/h }.

Using the SST (NGS set)
1. Turn on the cruise control main switch.
2. Drive the vehicle.
3. Operate the cruise control system and verify that the

deceleration, acceleration, coast, and cancel con-
trols function by operating each of the cruise control
switches.

4. Stop the vehicle and let it idle.
5. Connect the SST (NGS set) to the data link connec-

tor and battery.

49 T088 010D

49 T088 0A0

UsU101P2
6. Set the SST (NGS set) to AUX 2.
49 T088 0AD E{
PCH.
~ @&
Usu101P3

7. Select “VEHICLE & ENGINE SELECTION” and

press TRIGGER. (Select the model and specifica-
tions of the vehicle you're testing.)

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIl FUNCTIONS

NO __VEHI
QCLET  iIFvy yik YEAR % LODLL

DESELECT CURRENT MODEL

ICLE _ SELI

ECTED
4101 F

UsU101P4

8. Select “DIAGNOSTIC DATA LINK” and press TRIG-

GER.

9. Select “CCM — CRUISE CONTROL MODULE” and

press TRIGGER.

10. Select “DIAGNOSTIC TEST MODE” and press

TRIGGER.
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TROUBLESHOOTING [CRUISE CONTROL SYSTEM BP]

12. Press START.

13. If normal “NO CODES RECEIVED” will then be indi-
cated.

14. If a diagnostic trouble code is indicated, inspect the

PCM —POWERTRAIN CTRL MODULE
ABS —ANT! LOOK BRAKE MODULE

A/C_ —AIR _CONDITIONER _ MODULE

corresponding system area.
15. Remove the SST (NGS set).
16. The Condition Detection Mode is canceled by turn-

ing the ignition switch to LOCK or turning off the

|_ DIAGNOSTIC TROUBLE CODE LIBRARY cruise control main switch.

U5U101P5

11. Select “CRUISE CONTROL SELF TEST” and press
TRIGGER.

CRUISE  COMTROL Sk b !
CRUISE CONTROL INPUT SW SELF TEST

usu101Q8
Condition code list
DTC Output pattern Display on the NGS Diagnosed circuit

01 ACTUATOR OR STOPLIGHT SW — DEFECT Cruise actuator
usu101Q9

05 ]_ ” ””””” STOP FUSE OR WIRING — BLOWN, DEFECT Brake switch
USU101R0O

07 -|_ | _I-I_-h I ”l””l””” STOPLIGHT SWITCHES — DEFECT Brake switch
USU101R1

1M ]

11 i SET/COAST SW — DEFECT (ALWAYS ON) Cruise control switch
UsU101R2

15 _”Iﬂ_l I | | ””””” CRUISE CONTROL MODULE — DEFECT Cruise control module
U5U101R3

Note

e When two or more service codes are indicated, inspect the malfunction with the smallest number first.

01-01C-8



TROUBLESHOOTING [CRUISE CONTROL SYSTEM BP]

Inspection of diagnostic trouble codes

DTC 01 | CRUISE ACTUATOR
DETECTION : :
CONDITION No voltage detected at terminals A, B or C of cruise control module.
e Damaged cruise control module
POSSIBLE e Damaged cruise actuator
CAUSE e Open or short circuit in wiring harness
e Poor connection of connector
STEP INSPECTION ACTION
1 Remove right front side trim. Yes | Go to next step.
Is wiring harness between cruise control module — - T
and cruise actuator okay? No | Repair wiring harness. (Cruise control module — Cruise
actuator)
2 Disconnect cruise actuator connector. Yes | Turn ignition switch to LOCK, then go to step 6.
Turn ignition switch to ON.
Turn on cruise control main switch. — -
Is voltage at terminal C of cruise actuator connec- | NO | Turn ignition switch to LOCK, then go to next step.
tor approximately 12 V?
3 | Is voltage at terminal 2A of brake switch connec- | Yes | Repair wiring harness. (Cruise actuator — Brake switch)
i ?
tor approximately 12 V7 No | Go to next step.
4 | Is voltage at terminal 2B of brake switch connec- | Yes | Replace brake switch.
tor approximately 12 V? No | Go to next step.
5 |lIs voltage at terminal H of cruise control module Yes | Repair wiring harness. (Cruise control module — Brake
connector approximately 12 V? switch)
No | Replace cruise control module.
6 | Disconnect cruise control module connector. Yes | Go to next step.
Is there continuity between terminal A of cruise —— - -
control module connector and terminal D of cruise | No | Repair wiring harness. (Cruise control module — Cruise
actuator connector? actuator)
7 | Is there continuity between terminal B of cruise Yes | Go to next step.
control module connector and terminal B of cruise o . :
actuator connector? No | Repair wiring harness. (Cruise control module — Cruise
actuator)
8 | Is there continuity between terminal C of cruise Yes | Go to next step.
control module connector and terminal A of cruise T - -
actuator connector? No | Repair wiring harness. (Cruise control module — Cruise
actuator)
9 | Is cruise actuator okay? (Refer to CRUISE CON- | Yes | Replace cruise control module.
TROL SYSTEM, CRUISE ACTUATOR INSPEC- -
TION.) No | Replace cruise actuator.
CRUISE CONTROL MODULE CONNECTOR CRUISE ACTUATOR CONNECTOR BRAKE SWITCH CONNECTOR
0 =< 1 i o1l A X I
slalo|mM|*x| x| a|E|C]| A 0 28| 2aA
T|R|P|[N|LJ[J|H|F|D|[B
USU101R4

DTC 05 | BRAKE SWITCH

Perform operation mode.

01-01C-9




TROUBLESHOOTING [CRUISE CONTROL SYSTEM BP]

DTC 07 | BRAKE SWITCH
DETECTION . .
CONDITION Voltage between terminals M and O of cruise control module not normal.
POSSIBLE e Damaged cruise contrl module
CAUSE e Damaged brake switch
INSPECTION ACTION
Disconnect brake switch connector. Yes | Replace brake switch.
Is there continuity between terminal 1A and 1B of brake -
switch? No | Replace cruise control module.
BRAKE SWITCH
1A
iB
USU101R5
DTC 11 | CRUISE CONTROL SWITCH
Perform operation mode.
DTC 15 | CRUISE CONTROL MODULE

Replace cruise control module.

01-01C-10
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DRIVE BELT INSPECTION
USU110AA

Deflection
1. Check the drive belt deflection when the engine is
cold, or at least 30 minutes after the engine has
stopped. Apply moderate pressure 98 N { 10 kgf ,
22 Ibf } midway between the specified pulleys.

mm {in}
Drive belt New* Used Limit
Generator {o?ég:é.gn {oéétg.szg} 8.0{0.31)
IS + AC {o{.aég:%.%s} {3':?;—13@)9} 11.5{0.45)
ne {o?é%:%.%s } (3':?;_18'59 y | 11:5{0.45)

* : Abelt that has been on a running engine for less than five
minutes.

P/S OR P/S + A/C EQUIPPED

GENERATOR

Usu11001

A/C EQUIPPED
IDLER

GENERATOR
PULLEY

UsU11002
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MECHANICAL

2. If the deflection is not within the specification, adjust

it.

Tension

1. Belt tension can be checked in place of belt deflec-
tion. Check the drive belt tension when the engine
is cold, or at least 30 minutes after the engine has
stopped. Using the SST, check the belt tension be-

tween any two pulleys.

49 9200 020A

N {kgf, lbf}) WHEN SET
Drive belt New* Used Limit s UsU11003
491—745 491—706 343 2. If the tension is not within the specification, adjust it.
Generator {50—76, {50—72, (35,77
110—167} | 110—158)} 77}
P e | (se | (o |2
+ 110—132) | 95—110} | {25,955}
491—588 422—490 245
A/C {50—60, {43—50, (25,55
: 110—132} | 95—110} 155}
* 1 Abeltthat has been on a running engine for less than five
minutes.
DRIVE BELT ADJUSTMENT

Generator Drive Belt
e Loosen generator bolts A and B and adjust the belt
deflection by turning adjusting bolt C.

Tightening torque

A: 19—25 N-m { 1.9—2.6 kgf-m , 14—18 ft.Ibf }
B: 38—51 N-m { 3.8—5.3 kgf-m , 286—38 ft-Ibf }

P/S Drive Belt, P/S + A/C Drive Belt
e Loosen P/S oil pump bolt A and nuts B and C, and
adjust the belt deflection by turning adjusting bolt D.

Tightening torque
A: 32—46 N-m { 3.2—4.7 kgf-m , 24—33 ft-Ibf }
B: 37—53 N-m { 3.7—5.5 kgf-m , 27—39 ft:1bf }
C: 38—51 N-m { 3.8—5.3 kgf-m , 28—38 ft:Ibf }

Usu11004

USU110AB

UsuU11005

A/C Drive Belt

If necessary, loosen the locknut and adjust the belt
deflection by turning the adjusting bolt.

Tightening torque
38—51 N-m { 3.8—5.3 kgf-m , 28—38 ft-Ibf }

Usu11006
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COMPRESSION INSPECTION

1.

O ~ [ ) &) I~ ¢s) \S]

Check that the battery is fully charged. Recharge it
if necessary. (Refer to 01-17 BATTERY INSPEC-
TION.)

. Warm up the engine to the normal operating temper-

ature.

. Turn the engine off.

. Remove all spark plugs.

. Disconnect the ignition coil connector.

. Install a compression gauge to the No.1 spark plug

hole.

. Fully depress the accelerator pedal and crank the

engine.

. Record the maximum gauge reading.
. Check each cylinder as above.

Compression
Standard: 1,255 kPa { 12.8 kgf/cm2, 182 psi }-300
rpm
Minimum: 883 kPa { 9.0 kgf/cm?, 128 psi }-300
rpm
Differential limit between cylinders:
196 kPa { 2.0 kgf/cm? , 28 psi }

USU110AC

10. If the compression in one or more cylinders is low,

pour a small amount of engine oil into the cylinder

and recheck the compression.

(1) If the compression increases, the piston, piston
rings, or cylinder wall may be worn.

(2) If the compression stays low, the valve may be
stuck or improperly seated.

(3) If the compression in adjacent cylinders stays
low, the cylinder head gasket may be defective
or the cylinder head distorted.

11. Connect the ignition coil connector.
12. Install the spark plugs.

Tightening torque
15—22 N-m { 1.5—2.3 kgf-m , 11—16 ft-Ibf }

TIMING BELT REMOVAL / INSTALLATION

~ ONHhWN =

8.

Caution

USU110AD

e The crankshaft position sensor rotor is on the rear of the crankshaft pulley, and can be damaged easi-

ly.

. Disconnect the negative battery cable.
. Drain the engine coolant. (Refer to 01-12 ENGINE COOLANT REPLACEMENT.)
. Remove the splash shield.

. Remove in the order indicated in the table.
. Install in the reverse order of removal indicated in the table.

. Fill the radiator with the specified amount and type of engine coolant. (Refer to 01-12 ENGINE COOLANT RE-

PLACEMENT.)

. Start the engine and

(1) check the engine coolant leakage.

(2) check the ignition timing and idle speed. (Refer to 01—10 ENGINE TUNE-UP.)

(3) check the operation of the emission control system.

Recheck the engine coolant level.
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7.9—10.7 N-m 19—25{1.9—2.6,14—18}

{80—110 kgf-cm,
70—95 in-Ibf }

5.0—8.8 N-m
{50—90 kgf-cm,
44—78 in-Ibf }

7.9—10.7N-m
{80—110 kgf-cm,
70—95 in-Ibf }

{50—90 kgf-cm,
44—78 in-Ibf }

38—51 {3.8—5.3,28—38}

7.9—10.7 N-m

{80—110 kgf-cm,
70—95 in-Ibf }
N-m { kgf-m, ft-Ibf }
13—17 N-m { 125—175 kgf-cm , 109—151 in-Ibf } USU11007
1 | Airintake pipe 12 | Spark plug
2 | Upper radiator hose 13 |PCV valve
3 | Water hose (Connected to thermostat housing) 14 | Cylinder head cover
- > 01-10 ENGINE DISASSEMBLY / AS-
P Ao A BT ADJUSTMENT SEMBLY, Timing Belt, Cylinder head cover
assembly note

5 | Generator drive belt 15 U iming b

= 01-10 DRIVE BELT ADJUSTMENT pper timing belt cover
6 | Water pump pulley 16 | Middle timing belt cover
7 | Plate 17 | Lower timing belt cover
8 | Crankshaft pulley 18 Tim;%zre&val Note
9 | Pulley lock bolt t= Installation Note

= Removal Note - - -

= Installation Note 19 | Tensioner, tensioner spring

ulov b i Installation Note

10 ulley boss 20 | Idler
11 | Ignition coil and high-tension lead
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Pulley Lock Bolt Removal Note
1. Hold the pulley boss by using the SST.
2. Using the SST, remove the pulley lock bolt.

UsU11008

Timing Belt Removal Note
1. Install the pulley boss.
2. Install the pulley lock bolt.
3. Turn the crankshaft to align the timing marks.

UsU11009

usuU11010

4. Do not turn the crankshaft after aligning the timing
marks.

5. Remove the pulley lock bolt and pulley boss.

6. Mark the timing belt rotation for proper reinstallation.

ROTATION
ARROW

usu11011

7. Loosen the tensioner lock bolt.
8. Protect the tensioner with a rag. Pry the tensioner
outward with a bar.

usu11012

9. Tighten the lock bolt with the tensioner spring fully
extended.
10. Remove the timing belt.

Tensioner, Tensioner Spring Installation Note

Caution

o The following will damage the belt and
shorten its life; Forcefully twisting it, turn-
ing it inside out, bending it, or allowing oil
or grease on it.

NG NG NG

25mm {1.0in } min

USU110H2

1. Install the tensioner and the tensioner spring.
2. Protect the tensioner with a rag. Pry the tensioner
outward by using a bar.

Usu11013

3. Temporarily tighten the tensioner lock bolt with the
tensioner spring fully extended.
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Timing Belt Installation Note
1. Verify that the timing belt pulley mark is aligned with
the timing mark.

Usu11014

2. Verify that the camshaft pulley marks are aligned
with the seal plate marks. E for intake side, and | for
exhaust side.

usu11015

3. Install the timing belt so that there is no looseness
at the idler side or between the camshaft pulleys.

usu11016

4. Install the pulley boss and pulley lock bolt.

5. Turn the crankshaft two turns clockwise and face the
pin on the pulley boss straight up. Do not turn the
crankshaft counterclockwise.

6. Verify that the camshaft pulley marks are again
aligned with the seal plate marks. If not aligned, re-
move the timing belt and repeat from tensioner
installation.

7. Turn the crankshaft 1 and 5/6 turns clockwise and
align the timing belt pulley mark with the tension set
mark for proper timing belt tension adjustment.

11.

12.
13.

14.

\/ '
TENSION,SET MARK} | —2 /T "7 UsuT017

. Using the SST, loosen the pulley lock bolt and re-

move the bolt and pulley boss. Do not turn the crank-
shaft.

. Verify that the timing belt pulley mark is aligned with

the tension set mark.

. Loosen the tensioner lock bolt to apply spring ten-

sion to the timing belt. Be sure not to apply tension
other than that of the tensioner spring.

\

TENSIONER

~ LOCK BOLT
N A

Tighten the tensioner lock bolt.

usu11018

Tightening torque
38—51 N-m { 3.8—5.3 kgf-m , 28—38 ft.I1bf }

Install the pulley boss and pulley lock bolt.

Turn the crankshaft 2 and 1/6 turns clockwise and
verify that the timing marks are correctly aligned.
Measure the timing belt deflection by applying mod-
erate pressure 98 N { 10 kgf , 22 Ibf } midway be-
tween the camshaft pulleys. If the deflection is not
correct, repeat from step 10 above.

Deflection
9.0—11.5 mm { 0.36—0.45 in }

DEFLECTION CHECKING POINT

usu11019
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Pulley Lock Bolt Installation Note
e Holdthe crankshaftby usingthe SST and tighten the
pulley lock bolt.

Tightening torque
157—166 N-m { 16—17 kgf-m , 116—122 ft.Ibf }

Usu11020

CYLINDER HEAD GASKET REPLACEMENT

USU110AE

Warning

e Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and dam-
age. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line Safety Proce-
dures”. (Refer to 01-14 FUEL SYSTEM PRECAUTION.)

e Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

. Disconnect the negative battery cable.

. Drain the engine coolant. (Refer to 01—12 ENGINE COOLANT REPLACEMENT.)

. Remove in the order indicated in the table.

. Install in the reverse order of removal indicated in the table.

. Fill the radiator with the specified amount and type of engine coolant. (Refer to 01—12 ENGINE COOLANT RE-
PLACEMENT.)

. Start the engine and
(1) check the engine oil and engine coolant leakage.
(2) check the ignition timing and idle speed. (Refer to 01-10 ENGINE TUNE-UP.)
(3) check the operation of the emission control system.

7. Recheck the engine oil and engine coolant levels.

D AW =

01-10-7



MECHANICAL

7.9—10.7 N-m
{80—110 kgf-cm,
70—95 in-Ibf }

5.0—8.8 N-m
{50—90 kgf-cm, 44—78 in-Ibf }

7.9—10.7 N-m
{80—110 kgf-cm,
70—95 in-Ibf }

19—25 {1.9—2.6,14—18}

76—81{7.7—8.3, 56—60 }

7.9—10.7 N-m
{80—110 kgf-cm,
70—95in-Ibf}

39—46
{3.9—4.7,29—33)

‘ : <=/\
19—25
Z @ ‘%/{1.9—2.6,14—13}

v
LY

38—51{3.8—5.3, 26—38 } N-m { kgt-m, ft-Ibf }
usu11021
1 | Aircleaner 7 | Timing belt
5> | Accelerator cable =g '(I)'|16l1\l 0 TIMING BELT REMOVAL / INSTALLA-
= 01-13 ACCELERATOR CABLE INSPEC-
TION / ADJUSTMENT 8 | Front pipe
3 | Hose 9 | Manifold bracket
4 | Harness 10 | Cylinder head bolt
- - = Removal Note
5 | Exhaust mannfo!d insulator o Installation Note
M M Lt At 11| Cylinder head
12 | Cylinder head gasket
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Water Bypass Pipe Removal Note
1. Remove the exhaust manifold nut shown.

usuU11022

2. Remove the water bypass pipe from the cylinder
head.

Cylinder Head Bolt Installation Note
e Tighten the cylinder head bolts in two or three steps
in the order shown.

Tightening torque
76—81 N-m { 7.7—8.3 kgf-m , 56—60 ft-Ibf }

Cylinder Head Bolt Removal Note UsU11024
e Loosen the cylinder head bolts in two or three steps
in the order shown.
S\
®
© ©
©
®
S
usU11023
HLA REMOVAL / INSTALLATION
USU110AF

Caution

¢ Removal and installation of the HLA must be
carried out only when the problem cannot
be solved by the HLA troubleshooting. (Re-
fer to 01-10 HLA TROUBLESHOOTING
GUIDE.)

. Disconnect the negative battery cable.

. Drain the engine coolant. (Refer to 01-12 ENGINE
COOLANT REPLACEMENT.)

. Remove the timing belt. (Refer to 01-10 TIMING
BELT REMOVAL / INSTALLATION.)

. Remove in the order indicated in the table.

. Install in the reverse order of removal indicated in
the table.

. Install the timing belt. (Referto 01-10 TIMING BELT
REMOVAL / INSTALLATION.)

. Fill the radiator with the specified amount and type
of engine coolant. (Refer to 01-12 ENGINE COOL-
ANT REPLACEMENT.)

8. Start the engine and

(1) check the engine oil and engine coolant leak-

age.

(2) check the ignition timing. (Refer to 01-10 EN-

GINE TUNE-UP, Ignition Timing.)

(3) check the operation of the emission control sys-

tem.

~ (2] b w N =

(4) check the HLA tappet noise. (Refer to 01-10
HLA TROUBLESHOOTING GUIDE.)
9. Recheck the engine oil and engine coolant levels.

11.3—14.2N-m

{ 115—145 kgf-cm , —s
100—125 in-Ibf } -
SEATl FACE O-RING B
@ P
N
50—60

(5.0—62,37—44)

QD

14—18}

\, > U/\:% 19—25
2 X D
£y ‘:\§$' 2 {1.9—256,
X
N\

N-m { kgf-m, ftIbf }

UsU11025
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1 Camshaft position sensor

2 | Camshatt pulley
= Removal Note
= Installation Note

3 Camshaft
= Removal Note
= Installation Note

4 [HLA
= Removal Note

= Installation Note

Camshaft Pulley Removal Note
1. Hold the camshaft with a wrench at the cast hexa-
gon.

Usu11026

2. Remove the camshaft pulley lock bolts.
3. Remove the camshaft pulleys.

Camshaft Removal Note
1. Loosen the camshaft cap bolts in five or six steps in
the order shown.

usu11027

2. Remove the camshaft caps.
3. Remove the camshafts.
4. Remove the camshaft oil seals from the camshafts.

HLA Removal Note

Caution

e The HLA must be reinstalled in the same
positions from which they were removed. If
they are not, it can cause premature and un-
even wear.

Note
e Mark the HLA to show their original positions.

1. Remove the HLA from the cylinder head.

2. Store the HLA upside down in an oil-filled container.

HLA Installation Note
1. Apply clean engine oil to the friction surfaces.
2. If the HLA are being reused, install them in the posi-
tion from which they were removed.
3. Verify that the HLA move smoothly in their bores.

Camshaft Installation Note

Caution

o Because there is little camshaft thrust clear-
ance, the camshaft must be held horizontal-
ly while it is installed. Otherwise, excessive
force will be applied to the thrust area, caus-
ing burr on the thrust receiving area of the
cylinder head journal. To avoid this, the fol-
lowing procedure must be observed.

1. Assemble the camshaft onto the cylinder head, fac-
ing the cam noses at No.1 and No.3 cylinders as
shown.

No.3 CYLINDER No.1 CYLINDER  usuitiozs

2. Apply silicone sealant to the shaded areas shown.
Do not let any sealant get on the sliding surfaces.

usu11029

3. Apply engine oil to the camshaft and the cylinder
head journals.

4. Install the camshaft caps to the positions from which
they were removed.
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UsuU11030

5. Tighten the camshaft cap bolts in two or three steps
in the order shown.

Tightening torque
11.3—14.2 N-m
{ 115—145 kgf-cm , 100—125 in-Ibf }

UsuU11031

6. Verify that the camshaft settles horizontally when
two camshaft cap bolts at No.3 journal are tight-
ened.

7. Apply clean engine oil to the new camshatft oil seal.

8. Push the oil seal slightly in by hand.

9. Tap the oil seal in evenly by using the SST and a
hammer.

HAMMER CYLINDER
HEAD |
{ A
e
H
0—0.4 mm
/ {0—0.0151in}
lﬁﬂﬁ;;h oll sEAL
UsU11032

Camshaft Pulley Installation Note

1. Turn the camshafts until the camshaft dowel pins
face straight up.

2. Install the camshaft pulleys with the | mark (intake
side) or the E mark (exhaust side) straight up.

DOWEL PINS
AN

3. Install the camshaft pulley lock bolts.

4. Hold the camshaft by using a wrench at the cast
hexagon.

5. Tighten the camshaft pulley lock bolt.

Tightening torque
50—60 N-m { 5.0—6.2 kgf-m , 37—44 ft-Ibf }

UsU11034
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HLA TROUBLESHOOTING GUIDE

USU110AG

Problem

Possible Cause

Action

ly after oil is changed. in HLA

(@ Noise when engine is started after setting
one day or more.

(@ Noise when engine is started immediate- | Oil leakage in oil passage or | Run engine at 2,000—3,000 rpm.

If noise stops within 20 minutes*, HLA is nor-
mal.
If not, replace HLA.

(® Noise when engine is started after new
HLA is installed.

Oil leakage in HLA

(@ Noise continues more than 10 minutes.

Insufficient oil pressure

Check oil pressure.

If lower than specification, check for cause.
(Refer to 01-11 OIL PRESSURE INSPEC-
TION.)

Faulty HLA

(Refer to 01—10 HLA REMOVAL / INSTALLA-
TION.)

Press down HLA by hand.

If it does not move, HLA is normal.

If it moves, replace HLA.

Measure valve clearance.

If more than 0.15 mm { 0.0059 in }, replace
HLA.

(® Noise during idle after high speed run-
ning.

Incorrect oil amount

Check oil level.
Drain or add oil as necessary.

Deteriorated oil

Check oil quality.
If deteriorated, replace with specified type and
amount of oil.

* 1 Time required for engine oil to circulate within HLA includes tolerance for engine oil condition and ambient temperature.

Valve Clearance Inspection
1. Remove the cylinder head cover. (Refer to 01-10
HLA REMOVAL / INSTALLATION.)
2. Measure valve clearance.

Valve clearance
0.15 mm { 0.0059 in } max.

FEELER
GAUGE

UsU11035

3. If valve clearance is more then 0.15 mm { 0.0059
in }, replace HLA. (Refer to 01-10 HLA REMOVAL
/ INSTALLATION.)

FRONT OIL SEAL REPLACEMENT

1. Disconnect the negative battery cable.

2. Remove the timing belt. (Refer to 01—10 TIMING
BELT REMOVAL / INSTALLATION.)

3. Remove in the order indicated in the table.

4. Install in the reverse order of removal indicated in
the table.

5. Install the timing belt. (Refer to 01—10 TIMING BELT
REMOVAL / INSTALLATION.)

USU110AH

6. Fill the radiator with the specified amount and type
of engine coolant. (Refer to 01—-12 ENGINE COOL-
ANT REPLACEMENT.)

7. Start the engine and
(1) check the engine coolant leakage.

(2) check the ignition timing. (Refer to 01-10 EN-
GINE TUNE-UP, Ignition Timing.)
8. Recheck the engine coolant level.
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MECHANICAL

Oil Seal Installation Note
1. Apply clean engine oil to the new oil seal.
2. Push the oil seal slightly in by hand.
3. Tap the oil seal in evenly by using a pipe and a ham-

mer.

Note
e Oil seal outer diameter: 50.5 mm { 1.99 in }

e Qil seal inner diameter: 36.5 mm { 1.44 in }

HAMMER olL
PUMP |
[N
-~ Dz
/ -
0.5—1.0 mm
// {0.02—0.04 in )
PIPE OIL SEAL

usU11038

UsuU11036

— Timing Belt Pulley Installation Note

1| Timing belt pulley 1. Install the timing belt pulley.

iz Installation Note 2. Install the pulley woodruff key with the tapered side
2 |[Oilseal toward the oil pump body.

r= Removal Note
r= Installation Note

Oil Seal Removal Note
1. Cut the oil seal lip with a razor knife.
2. Remove the oil seal by using a screwdriver pro-

tected with a rag.

,’..'WW;”;

OIL SEAL LIP

usu11039

‘_—/
: UsU11037

USU110AJ

6. If the transmission oil was drained, fill with the speci-
fied amount and type of transmission oil. (Refer to
05-11 TRANSMISSION OIL REPLACEMENT.)
(Refer to 05-13 AUTOMATIC TRANSMISSION

REAR OIL SEAL REPLACEMENT

1. Disconnect the negative battery cable.
2. Remove the transmission. (Refer to 05-11 TRANS-
MISSION REMOVAL / INSTALLATION.) (Refer to

05-13 TRANSMISSION REMOVAL / INSTALLA-

TION.) FLUID (ATF) REPLACEMENT.)
3. Remove in the order indicated in the table. 7. Start the engine and check the transmission oil leak-
4. Install in the reverse order of removal indicated in age.

the table. 8. Recheck the transmission oil level.

5. Install the transmission. (Refer to 05-11 TRANS-
MISSION REMOVAL / INSTALLATION.) (Refer to
05-13 TRANSMISSION REMOVAL / INSTALLA-

TION.)
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Oil Seal Removal Note
1. Cut the oil seal lip by using a razor knife.
2. Remove the oil seal by using a screwdriver pro-
tected with a rag.

U5U11040

97—102 7 Oil Seal Installation Note
{9.8-10.5,71—75} 1. Apply clean engine oil to the new oil seal.
N-m { kgf-m , ftibf} 2. Push the oil seal slightly in by hand.
3. Tap the oil seal in evenly by using the SST and a
U5U110H4 hammer.
REAR COVER
Clutch cover, clutch disc (MT) — /\
i 05-10 CLUTCH UNIT REMOVAL / INSTAL- / ~
LATION I
E——
2 | Flywheel (MT) -
= 05-10 CLUTCH UNIT REMOVAL / INSTAL- 0 05 mm
LATION {0—0.02in}
3 | Drive plate (AT)
1= 05—-13 DRIVE PLATE REMOVAL / INSTAL- ]
LATION
[ 49 G030 797 |
4 | Oil seal OILSEAL  ysy110a1
r= Removal Note
r= Installation Note

ENGINE REMOVAL / INSTALLATION

(o206 IF-N WN =

USU110AN

Caution

e Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and dam-
age. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line Safety Proce-
dures”. (Refer to 01—-14 FUEL SYSTEM PRECAUTION.)

e Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

Caution
e Cover the fuel hoses with a rag because fuel will spray out when disconnected.

Note
e Plug the disconnected fuel hoses to prevent fuel leakage.

. Disconnect the negative battery cable.
. Drain the engine coolant. (Refer to 01—12 ENGINE COOLANT REPLACEMENT.)
. Remove the transmission. (Refer to 05-11 TRANSMISSION REMOVAL / INSTALLATION.) (Refer to 05-13

TRANSMISSION REMOVAL / INSTALLATION.)

. Remove in the order indicated in the table.
. Install in the reverse order of removal indicated in the table.
. Install the transmission. (Refer to 05—11 TRANSMISSION REMOVAL / INSTALLATION.) (Refer to 05-13

TRANSMISSION REMOVAL / INSTALLATION.)
01-10-14
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o © oo

1
12

13

. Install the splash shield.
. If the engine oil was drained, fill with the specified amount and type of engine oil. (Refer to 01-11 ENGINE OIL

REPLACEMENT.)
PLACEMENT.)

. Fill the radiator with the specified amount and type of engine coolant. (Refer to 01—12 ENGINE COOLANT RE-

. If the transmission oil was drained, fill with the specified amount and type of transmission oil. (Refer to 05—11

TRANSMISSION OIL REPLACEMENT.) (Refer to 05-13 AUTOMATIC TRANSMISSION FLUID (ATF) RE-

PLACEMENT,)

. Connect the negative battery cable.
. Start the engine and

(1) check the engine oil, transmission oil, and engine coolant leakage.
(2) check the ignition timing and idle speed. (Refer to 01—10 ENGINE TUNE-UP.)
(3) check the operation of the emission control system.

. Perform a road test.

14. Recheck the engine oil and engine coolant levels.

32—46 { 3.2—4.7 ,24—33 }

37—53 {3.7—5.5,27—39}

7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }

{1.9—26,14—18}

57—78
{5.8—8.0,42—57}

N-m { kgf-m, ft-Ibf }

usu11042

P/S and/or A/C drive belt
= 01-10 DRIVE BELT ADJUSTMENT

Generator drive belt
= 01-10 DRIVE BELT ADJUSTMENT

P/S oil pump (If equipped)
= Removal Note

A/C compressor (If equipped)
= Removal Note

Engine mount nut

1 Air cleaner 8
2 | Accelerator cable

= 01-13 ACCELERATOR CABLE INSPEC- 9

TION / ADJUSTMENT

3 | Radiator hose 10
4 | Oil cooler hose (AT)
5 | Coolant reservoir hose 1
6 | Fan connector 12
7 | Radiator and cooling fan 13

Engine
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P/S Oil Pump Removal Note (If equipped) A/C Compressor Removal Note (If equipped)

1. Remove the P/S oil pump with the hoses still con- 1. Remove the A/C compressor with the hoses still
nected. (Refer to 06—10 POWER STEERING OIL connected. (Refer to 07-11 A/C COMPRESSOR
PUMP REMOVAL / INSTALLATION.) REMOVAL / INSTALLATION.)

2. Position the pump away from the engine and affix it 2. Position the compressor away from the engine and
with wire. affix it with wire.

ENGINE STAND MOUNTING / DISMOUNTING

USU110AP

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

38—51{3.8—5.3,28—38}

7.9—10.7 N-m

80—110 kgf-cm
ot mia™  Nm (kgfm, ftibf)

UsU11044

Water inlet pipe

P/S oil pump bracket (If equipped)
Idler pulley (A/C) (If equipped)
Left engine mount

Exhaust manifold insulator

Exhaust manifold

Water bypass pipe

A/C compressor bracket (If equipped)

prlwlpd]=
o|(Nfo|o
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Mounting
1. Install the SST (engine hanger) using the holes
shown in the figure.

UsuU11045

2. Install the SST (arms) to the holes as shown in the
figure, and hand tighten the SST (bolts).

UsuU11046

3. Assemble the SST (bolts and plate) in the specified
position.

491010104

49 L010 101

49 L010 105
usu11047

4. Assemble the SST (nuts, hooks, and bolts).
5. Install the SST to the respective arms.

49 L010 104

6. Adjust the SST (bolts) so that less than20 mm {0.79
in } of thread is exposed.

7. Make the SST (plate and arms) parallel by adjusting
the SST (bolts and nuts).

8. Tighten the SST (bolts and nuts) to affix the SST
firmly.

usu11048

PARALLEL
BOLT —
" PLATE
7 ARM < 1
ENGINE 2 HOOK BOLT
7 /@ T
7] "~ tﬁ

N\

NUT | FSS THAN
20mm {0.79in}

NUT  WASHER

Usu11049

9. Mount the engine on the SST (engine stand).
49 0107 680A

UsU11050

Dismounting

Dismount in the reverse order of mounting.
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ENGINE DISASSEMBLY / ASSEMBLY

USU110AK

Warning
e Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect your
skin by washing with soap and water immediately after this work.

Auxiliary Parts
1. Drain the engine oil.
2. Disassemble in the order indicated in the table.
3. Assemble in the reverse order of disassembly indicated in the table.
4. Fill with the specified amount and type of engine oil. (Refer to 01—11 ENGINE OIL REPLACEMENT.)

@ 12—17 {1.2—1.8 ,9—13}
19—25{1.9—2.6,14—18)}
37—53 {3.7—5.5,27—39}

19—25{1.9—2.6,14—18}

38—51{3.8—5.3,28—38}

19—25
{1.9—2.6,14—18}

&

b P

64—89
{6.5—9.1,48—65}

7.9—10.7 N-m

{80—110 kgf-cm,
70—05 in-Ibf }
o-rRiNG IER
® N-m { kgf-m , ft1bf }
rusBkeR SEALIER
U5U11051
Ignition coil and high-tension lead 9 | QOil cooler
Camshaft position sensor 10 | Oil pressure switch
Manifold bracket = Assembly note
Intake manifold 11 [ Water outlet pipe
Generator 12 | Spark plug

13 | Dipstick and pipe
14 | Engine hanger

Generator bracket

Right engine mount

QOil filter
= 01—11 OIL FILTER REPLACEMENT

(N[O |||
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Oil pressure switch assembly note
1. Apply silicone sealant to the oil pressure switch
threads as shown.
2. Install the oil pressure switch.

Tightening torque
12—17 N-m { 1.2—1.8 kgf-m , 9—13 ft.Ibf }

1.56—2.5 mm
{0.06—0.09in}

UsuU11052
Timing Belt
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }

5.0—8.8 N-m { 50—90 kgf-cm , 44—78 in-Ibf }

38—51 {3.8—5.3,28—38}

7.9—10.7 N-m
{80—110 kgf-cm,
70—95 in-Ibf }

157—166
{16—17,116—122}

N-m { kgf-m , ft.Ibf }

13—17 N-m { 125—175 kgf-cm , 109—151 in-Ibf }
UsuU11053
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Water pump pulley

2 | Crankshaft pulley
r= Disassembly note
= Assembly note

3 | Cylinder head cover
= Assembly note

Upper timing belt cover

Middle timing belt cover

Lower timing belt cover

Niojoh

Pulley lock bolt
r= Disassembly note

o]

Pulley boss

9 | Timing belt
r= Disassembly note
= Assembly note

10 | Tensioner, tensioner spring
= Assembly note

11 Idler

12 | Timing belt pulley
= Assembly note

Crankshaft pulley disassembly note

Caution

¢ The crankshaft position sensor rotor is on
the rear of the pulley, and can be damaged
easily.

Pulley lock bolt disassembly note
1. Hold the flywheel (MT) or drive plate (AT) with the
SST.

UsU11054

2. Loosen the pulley lock bolt.
3. Remove the pulley lock bolt.

Timing belt disassembly note
1. Protect the tensioner with a rag.
2. Loosen the tensioner lock bolt. Pry the tensioner
outward with a bar.
3. Tighten the lock bolt with the tensioner spring fully
extended.

U5U11055

4. Mark the timing belt rotation for proper reinstallation.

ARROW

UsU11056

5. Remove the timing belt.

Timing belt pulley assembly note
1. Install the timing belt pulley.
2. Install the pulley woodruff key with the tapered side
toward the oil pump body.

UsU11057

Tensioner, tensioner spring assembly note
1. Install the tensioner and the tensioner spring.
2. Temporarily secure the tensioner with the spring ful-
ly extended.

Usu11058
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Timing belt assembly note

Caution

e The following will damage the belt and
shorten its life; Forcefully twisting it, turn-
ing it inside out, bending it, or allowing oil
or grease on it.

) <<

25mm {1.0in } min
U5U110H2

1. Turn the crankshaft and align the timing belt pulley
mark with the timing mark. Do not turn the crank-
shaft counterclockwise.

TIMING MARK

UsuU11059

2. Verify that the camshaft pulley marks are aligned
with the seal plate marks. E for intake side and | for
exhaust side.

usu11060

3. Install the timing belt so that there is no looseness
at the idler side or between the camshaft pulleys.

usu11061

4. Install the pulley boss and pulley lock bolt.

5. Turn the crankshaft two turns clockwise, and align
the timing belt pulley mark with the timing mark. Do
not turn the crankshaft counterclockwise.

6. Verify that the camshaft pulley marks are aligned
with the seal plate marks. If not aligned, remove the
timing belt and repeat from tensioner installation.

7. Reverse the direction of the SST on the flywheel
(MT) or drive plate (AT).

o"f\l\_'(())‘)'@ =
N\ Y7 @‘/

‘// -
A

usu11062

8. Tighten the pulley lock bolt.

Tightening torque
157—166 N-m { 16—17 kgf-m , 116—122 ft-Ibf }

9. Turn the crankshaft 1 and 5/6 turns clockwise, and
align the timing belt pulley mark with the tension set
mark.

AL
AR R
=3 YAV

T \\\_/ .
TENSION.SET MARKII\_//I- , }usunoes

10. Loosen the tensioner lock bolt to apply tension to the
timing belt. Be sure not to apply tension other than
that of the tensioner spring.

11. Tighten the tensioner lock bolt.

Tightening torque
38—51 N-m { 3.8—5.3 kgf-m , 28—38 ft-Ibf }
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TENSIONER
LOCK BOLT

Usu11064

4. Install the cylinder head cover.
5. Tighten the cylinder head cover bolts in five or six
steps in the order shown.

Tightening torque
5.0—8.8 N-m { 50—90 kgf-cm , 44—78 in-Ibf }

® © @ ®

/28

L) 9 LN —

12. Turn the crankshaft 2 and 1/6 turns clockwise and
verify that the timing marks are correctly aligned.

13. Measure the timing belt deflection by applying mod-
erate pressure 98 N { 10 kgf , 22 Ibf } midway be-
tween the two camshaft pulleys. If the deflection is
not correct, repeat from step 9 above.

Deflection
9.0—11.5 mm { 0.36—0.45 in }
at 98 N { 10 kgf , 22 Ibf }

RO 09O Op

@@ OB

0

oD

VeV —————0

® )

Crankshaft pulley assembly note

uUsu11067

DEFLECTION (.‘THECKING POINT

Caution

o The crankshaft position sensor rotor is on
the rear of the pulley, and can be damaged
easily.

1. Install the crankshaft pulley.
2. Install the plate.
3. Tighten the pulley bolts.

Tightening torque
13—17 N-m { 125—175 kgf-cm , 109—151 in-Ibf }

Usu11065

Cylinder head cover assembly note
1. Verify that the grooves on the cylinder head cover
are free of oil, water and other foreign material.
2. Install the new cylinder head cover gasket into the
cylinder head cover.

Caution

e Silicone sealant hardens and causes oil
leakage when it is left for an extended period
of time. Therefore, install parts before seal-
ant hardens.

3. Apply silicone sealant to the shaded areas as

shown.
sz ez

I

O
O,
5 @' O)
) M
(0]
10
0,
) oo (O
“©]IHO]

€] usutioss
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Cylinder Head

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

50—60 { 5.0—6.2,37—44}

7.9—10.7 N-m
{80—110 kgf-cm,
70—95 in-Ibf }

19—25 {1.9—2.6,14—18}

®

11.3—14.2 N-m { 115—145 kgf-cm , 100—125 in.Ibf }

N-m { kgf-m, ft-1bf }

UsuU11069

1 | Camshaft pulley
= Disassembly note
= Assembly note

2 | Camshaft
r= Disassembly note
= Assembly note

3 |HLA
= Disassembly note
= Assembly note

4 | Seal plate

5 | Thermostat housing

6 | Cylinder head bolt
r= Disassembly note
= Assembly note

7 | Cylinder head
8 | Cylinder head gasket
9 | Valve keeper
= Disassembly note
10 | Upper valve spring seat
11 | Valve spring
= Assembly note
12 | Lower valve spring seat
13 | Valve
14 | Valve seal
= Disassembly note
= Assembly note
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Camshaft pulley disassembly note
1. Hold the camshaft with a wrench at the cast hexa-
gon.

UsU11070

2. Remove the camshaft pulley lock bolts.
3. Remove the camshaft pulleys.

Camshaft disassembly note
1. Loosen the camshaft cap bolts in five or six steps in
the order shown.

N\

B
B o

2. Remove the camshaft caps.
3. Remove the camshafts.
4. Remove the camshaft oil seals from the camshafts.

usuU11071

HLA disassembly note

Caution

e The HLA must be reinstalled in the same
position from which they were removed. If
they are not, it can cause premature and un-
even wear.

Note
e Mark the HLA to show their original positions.

usu11072

1. Remove the HLA from the cylinder head.

2. Store the HLA upside down in an oil-filled container.

Cylinder head bolt disassembly note
1. Loosen the cylinder head bolts in two or three steps
in the order shown.

I\ VaN T\
> &® ©® 6 @
©
@ ® 0 @ O

S S \_/

UsU11073

2. Remove the cylinder head bolts.

Valve keeper disassembly note
1. Set the SST against the upper valve spring seat as
shown.

490636 100B

49 B012 0A2

Usu11074

2. Compress the spring and remove the valve keepers.

Valve seal disassembly note
e Remove the valve seals by using the SST.

s

ot

usu11075

Valve seal assembly note

Note
e The intake and exhaust valve seals are different
as shown.
Item Ridge Color
Intake No or One Gray
Exhaust Two Gray or Green
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uUsuU11076

1. Assemble the SSTs so that depth L is as specified.

Depth L
18.3—18.9 mm {0.721—0.744 in }

49 L012 005

11.5mm
0 {0.45in}

usuU11077
2. Slide the valve seal onto the valve guide.
3. Set the SST against the valve seal.

u5U11078

4. Press the valve seal in until the SST contacts the cyl-
inder head.

49 L012 001

Usu11079

Valve spring assembly note
1. Install the lower spring seat.

2. Install the valve.
3. Install the valve spring with the closer pitch toward
the cylinder head.

=) | ®

(® GREATER
THAN

CYLINDER HEAD SIDE
U5U11080

4. Install the upper spring seat.
5. Compress the valve spring with the SST, and install
the valve keepers.

49 0636 100B

49 B012 0A2
UsU11081

6. Remove the SST.

7. Tap the end of the valve stem lightly two or three
times with a plastic hammer to verify that the keep-
ers are all fully seated.

Cylinder head bolt assembly note
1. Install the cylinder head.
2. Tighten the cylinder head bolts in two or three steps
in the order shown.

Tightening torque
76—81 N-m {7.7—8.3 kgf-m , 56—60 ft.Ibf }

M\ T\
® @
@ @
S —_/
UsU11082

HLA assembly note
1. Apply clean engine oil to the friction surfaces.
2. If the HLA are being reused, install them in the posi-
tion from which they were removed.
3. Verify that the HLA move smoothly in their bores.
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Camshaft assembly note

Caution

o Because there is little camshaft thrust clear-
ance, the camshaft must be held horizontal-
ly while it is installed. Otherwise, excessive
force will be applied to the thrust area, caus-
ing burr on the thrust receiving area of the
cylinder head journal. To avoid this, the fol-
lowing procedure must be observed.

1. Assemble the camshaft onto the cylinder head, fac-
ing the cam noses at No.1 and No.3 cylinders as
shown.

No.3 CYLINDER No.1 CYLINDER usut1028

2. Apply silicone sealant to the areas shown. Keep the
camshaft sliding surface free of sealant to prevent
engine damage.

3. Apply engine oil to the camshaft and the cylinder
head journals.

4. Install the camshaft caps to the positions from which
they were removed.

A A\ A~ ' ml
(@S
MU VLT AR
OJcO) A |

usu11084

5. Tighten the camshaft cap bolts in two or three steps
in the order shown.

Tightening torque
11.3—14.2 N'm
{ 115—145 kgf-cm , 100—125 in-Ibf }

6. Verify that the camshaft settles horizontally when
two bearing cap bolts at No.3 journal are tightened.

usu11085

7. Apply clean engine oil to the new camshatft oil seal.

8. Push the oil seal slightly in by hand.

9. Tap the oil seal in evenly by using the SST and a
hammer.

HAMMER CYLINDER
HEAD |
N
e =
..,
0—0.4 mm
/ {0—0.015in}
|o,iL SEAL
UsuU11086

Camshaft pulley assembly note
1. Turn the camshafts until the camshaft dowel pins
face straight up.
2. Install the camshaft pulleys with the | mark (intake
side) or the E mark (exhaust side) straight up.

DOWEL PINS
AN

. Install the camshaft pulley lock bolts.
. Hold the camshaft with a wrench.
. Tighten the camshaft pulley lock bolt.

aprw

Tightening torque
50—60 N-m { 5.0—6.2 kgf-m , 37—44 ft.Ibf }
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Cylinder Block (Exter

usu11088

nal Parts)

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

19—25 {1.9—2.6 , 14—18}

7.9—10.7 N-m
{ 80—110 kgf-cm,
70—95 in-Ibf }

R

ez

\ ] ;/
Q M
\'» Z. {‘ l 7.9—10.7N-m )
\\\’J 4‘ //f { 80—110 kgf-cm , 70—95 in.Ibf }
@ [ Cocoonr || 97—102 { 9.8—10.5, 71—75}

N-m { kgf-m, ft.Ibf }

7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }
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Clutch cover, clutch disc (MT)

= 05-10 CLUTCH UNIT REMOVAL / INSTAL-

LATION
2 | Flywheel (MT), drive plate (AT)
r= Disassembly note
= Assembly note
3 | End plate
4 | Qil pan
= Disassembly note
= Assembly note
5 | Oil strainer
6 | Qil baffle 2. Insert a screwdriver only at the points shown.
1= Disassembly note 3. Remove the oil pan.
= Assembly note
7 | Water pump Oil baffle disassembly note
- 1. Insert a screwdriver between the cylinder block and
8 | Oil pump h
& 01-11 OIL PUMP DISASSEMBLY / AS- the oil baffle to separate them.
SEMBLY

= Assembly note

9 Front oil seal
= Disassembly note

10 | Rear cover
= Assembly note

11 | Rear oil seal
= Disassembly note

Flywheel (MT), drive plate (AT) disassembly note
1. Hold the flywheel by using the SST.

UsU11092

2. Remove the oil baffle.

Front oil seal disassembly note
e Remove the oil seal by using a screwdriver pro-
tected with a rag.

PROTECT PUMP
BODY WITH RAG

43 EO0111A0

UsU11090

2. Remove the flywheel lock bolts.
3. Remove the flywheel.

Oil pan disassembly note
1. Remove the oil pan mounting bolts. UsU11063
Caution
e Pry tools can easily scratch the cylinder
block and oil pan contact surfaces.
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Rear oil seal disassembly note
e Remove the oil seal by using a screwdriver pro-
tected with a rag.

PROTECT REAR
COVER WITH RAG

UsU11094

Rear cover assembly note
1. Apply clean engine oil to the new oil seal.
2. Install the oil seal into rear cover by hand.
3. Tap the oil seal in evenly by using the SST and a

hammer.
49 G030 797
A
Y2277 L
REAR COVER 0—0.5 mm { 0—0.02in }

\/B lg
OIL SEAL UsU11095

4. Apply silicone sealant to the shaded area shown.

UsU11096
5. Install the rear cover.

Tightening torque
7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }

6. Cutaway the portion of the silicone sealant that proj-
ect from the rear cover toward the oil pan side.

Oil pump assembly note
1. Apply clean engine oil to the new oil seal.
2. Install the oil seal into the oil pump body by hand.
3. Press the oil seal into the oil pump body by using the
SST.

—r— PRESS

|
OlL PUMP(W

0.5—1.0 mm { 0.02—0.04 in }
OIL SEAL |

4. Apply silicone sealant to the oil pump as shown.

UsuU11097

Thickness
¢1—2 mm { 0.040—0.078 in }

UsuU11098

5. Install the oil pump within five minutes of applying
the sealant.

Tightening torque
19—25 N-m { 1.9—2.6 kgf-m , 14—18 ft-Ibf }

6. Cut away the portion of the silicone sealant that proj-
ect from the body toward the oil pan side.

Oil baffle assembly note
1. Remove all foreign material from the contact sur-
faces.
2. Apply silicone sealant to the oil baffle along the in-
side of the bolt holes, and install within five minutes.

Thickness
¢2.5—3.5 mm { 0.099—0.137 in }

USU110A0
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Oil pan assembly note
1. Remove all foreign material from the contact sur-
faces.
2. Apply silicone sealant to the areas indicated.

\\ﬁ\lmli

USU110A1

3. Install new gaskets onto the oil pump body and the
rear cover with their notches facing as shown.

NOTCH NOTCH usu110A2

4. Apply silicone sealant to the oil pan along the inside
of the bolt holes and overlap the ends.

Thickness
¢2.5—3.5 mm { 0.099—0.137 in }

USU110A3

5. Install the oil pan within five minutes of applying the
sealant.

Tightening torque
7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }

Flywheel (MT), drive plate (AT) assembly note
1. Remove the sealant from the bolt holes inthe crank-
shaft and from the bolts.

Caution

e Ifall of the old thread locking sealant cannot
be removed from the bolt, it will not torque
properly. Replace the bolt.

Note

e Ifanew boltis used, do not apply thread locking
sealant. New Mazda bolts have sealant on
them.

USU110A4

. Set the flywheel onto the crankshaft.

. Apply sealant to the flywheel bolts and instail them.

. Hold the flywheel by using the SST.

. Tighten the bolts in two or three steps in the order
shown.

aprwWN

Tightening torque
97—102 N-m { 9.8—10.5 kgf-m , 71—75 ft-Ibf }

USU110A5
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Cylinder Block (Internal Parts)
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

48—50 { 4.8—5.1,35—36 }

54—58 { 5.5—6.0,40—43}

N-m { kgf-m , ft-Ibf }

USU110A6
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1 | Connecting rod cap 9 | Connecting rod
i Assembly note 10 | Main bearing cap

2 | Lower connecting rod bearing = Disassembly note

3 | Piston and connecting rod o Assembly note
r= Disassembly note 11 [ Lower main bearing
> Assembly note 12 | Crankshaft

4 | Upper connecting rod bearing 13 | Upper main bearing

5 |Piston ring 14 | Thrust bearing

6 | Piston pin clip 15 | Oil jet

7__ | Piston pin 16 | Cylinder block

8 | Piston
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Piston and connecting rod disassembly note
1. Use the handle of a hammer to remove the piston
and connecting rod assembly through the top of the
cylinder block.

y

2. Remove the piston rings by using a piston ring ex-
pander.

)

\

B

-, (1 [
[ <

U5U110A7

U5U110A8

3. Remove the piston pin by using the SST.

USU110A9

Main bearing cap disassembly note
1. Loosen the main bearing cap bolts in two or three
steps in the order shown.

UsU110B0

2. Remove the main bearing caps.

Main bearing cap assembly note

1. Install the crankshaft and the main bearing caps ac-
cording to the cap number and <= mark.

usu110B7

2. Tighten the main bearing cap bolts in two or three
steps in the order shown.

Tightening torque
54—58 N-m { 5.5—6.0 kgf-m , 40—43 ft-Ibf }

usut10B8

Piston and connecting rod assembly note

1. Install one piston pin clip into the clip groove in the
piston.

2. Assemble the piston and the connecting rod.

3. Apply clean engine oil to the piston pin.

4. Install the piston pin from the side opposite the clip.

5. Tap the piston pin in with the SST until the pin con-
tacts the clip. If the pin cannot be installed easily, re-
place the connecting rod.

49 0221 061A

UsuU110B1

6. Install the second clip into the clip groove in the pis-
ton.

7. Check the oscillation torque of the connecting rod.
If the large end does not drop by its own weight, re-
place the piston and/or piston pin.
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usu110B2

8. Install the three-piece oil rings on the pistons.

(1) Apply clean engine oil to the oil ring spacer and
rails.

(2) Install the oil ring spacer with the ends upward.

Note

e The upper and lower rails are the same. They
can be installed with either face upward.

(3) Install the upper and lower rails.

Us5U110B3

9. Verify that the spacer tang separates the rails, and
that the rails turn smoothly in both directions.

SPACER TANG I UPPER RAIL
OIL RING N
SPACER ENDS

LOWER RAIL
PISTON

usu11084

10. Using a piston ring expander, install the second ring
with the scraper face downward.

/\/D

UsU110B5

11. Using a piston ring expander, install the top ring with
the chamfer facing upward.

12. Apply clean engine oil to the top and second piston
rings.

13. Position the end gaps of the rings as shown.

OIL RING
UPPER RAIL

OIL RING

PISTON
SPACER —

< PN
OIL RING-

LOWER RAIL

Usu110B6

14. Protect the connecting rod bolts with rubber
sleeves.

RUBBER SLEEVE

usu110B9

15. Apply clean engine oil to the cylinder walls, pistons,
and piston rings.

16. Check the piston rings for correct end gap align-
ment.

17. Insert each piston assembly into the cylinder block
with the F mark facing the front of the engine. Use
a piston ring compressor.

usu110Co
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Connecting rod cap assembly note
1. Align the matching marks on the cap and the con-
necting rod and install the connecting rod cap.

MATCHING MARKS

\ usu110C1

2. Measure the connecting rod bearing oil clearances
using the same procedure as for the main bearing oil
clearance.

Tightening torque
48—50 N-m { 4.8—5.1 kgf-m , 35—36 ft-Ibf }

ENGINE INSPECTION / REPAIR

Cylinder Head
1. Inspect the cylinder head for damage, cracks, and
leakage of water and oil. Replace the cylinder head
if necessary.
2. Measure the cylinder head for distortion in the six
directions as shown.

Distortion
0.10 mm { 0.004 in } max.

Vi

usu110C2

3. Inspect the following and repair or replace the cylin-
der head as necessary.
(1) Sunken valve seats
(2) Damaged intake and exhaust manifold contact
surfaces
(8) Excessive camshatt oil clearances and end play
4. If the cylinder head distortion exceeds the specifica-
tion, grind the cylinder head surface.

Grinding
0.10 mm { 0.004 in } max.

5. If the cylinder head height is not within the specifica-
tion, replace it.

Height
133.8—134.0 mm {5.268—5.275 in }

6. Measure the manifold contact surface distortion in
the four directions as shown.

Distortion
0.15 mm { 0.006 in } max.

USU110AL

Usu110C4

7. If distortion exceeds the maximum, grind the sur-
face or replace the cylinder head.

Grinding
0.20 mm { 0.008 in } max.

Valve Mechanism
Valve and valve guide
1. Inspect each valve for the following. Replace or re-
surface the valve if necessary.
(1) Damaged or bent stem
(2) Rough or damaged face
(3) Damaged or unevenly worn stem tip
2. Measure the valve head margin thickness of each
valve. Replace the valve if necessary.

Margin thickness

IN: 0.9 mm { 0.035 in } min
EX: 1.0 mm { 0.039 in } min

~
STEMTIP

J L VALVE FACE
MARGIN J—, ANGLE

THICKNESST N 45°

UsuU110C5
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. Measure the length. Replace the valve if necessary.

Standard length
IN: 101.89 mm {4.0114 in }
EX: 101.99 mm { 4.0153 in }
Minimum length
IN: 100.39 mm { 3.9524 in }
EX: 100.49 mm { 3.9563 in }

. Measure the valve stem diameter in X and Y direc-
tions at three points (A, B and C) as shown. Replace
the valve if necessary.

Diameter
IN: 5.970—5.985 mm { 0.2351—0.2356 in }
EX: 5.965—5.980 mm { 0.2349—0.2354 in }
Minimum
IN: 5.920 mm {0.2331in}
EX: 5.915 mm {0.2329 in }

UsuU110Cé

. Measure the valve guide inner diameter in X and Y
directions at three points (A, B and C) as shown. Re-
place the valve guide if necessary.

Inner diameter
IN: 6.01—6.03 mm { 0.2367—0.2374 in }
EX: 6.01—6.03 mm { 0.2367—0.2374 in }

usu110C7

. Calculate the valve stem-to-guide clearance. Sub-
tract the outer diameter of the valve stem from the
inner diameter of the corresponding valve guide.

Clearance
IN: 0.025—0.060 mm { 0.0010—0.0023 in }
EX: 0.030—0.065 mm { 0.0012—0.0025 in }
Maximum
0.20 mm { 0.008 in }

VALVE STEM
1+

VALVE GUID
GUIDE CLEARANCE

usu110C8

7. If the clearance exceeds the maximum, replace the
valve and/or valve guide.

8. Measure height A of each valve guide. Replace the
valve guide if necessary.

Height A
18.3—18.9 mm { 0.721—0.744 in }

oy

UsU110C9

Replacement of valve guide

Note

e Although the intake and exhaust valve guides
are different, use the exhaust valve guide to re-
place the intake valve guide.

-
ﬂ— | |
! ]
=8 bos
I |
[ | t |
| 1
HH | HH
I I
\L|L/ (T4
N CARBON
EX  CUTTER

Usu110D0

1. Remove the valve guide from the combustion cham-
ber side by using the SST.
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49 B012 005

Usu110D1

2. Assemble the SST so that depth L is as specified.

Depth L
18.3—18.9 mm { 0.721—0.744 in }

49 L012 004

49 L012 003 49 L012 002

usu110D2

3. Tighten the nut.

4. Tap the valve guide in from the side opposite the
combustion chamber until the SST contacts the cyl-
inder head.

us5U110D3

5. Verify that the valve guide height is within the specifi-
cation.

Height
18.3—18.9 mm { 0.721—0.744 in }

6. If not, repeat steps 2—5.

Valve seat
1. Inspect the contact surface of each valve seat and
valve face for the following:
(1) Roughness
(2) Damage
2. If necessary, resurface the valve seat with a 45°
valve seat cutter and/or resurface the valve face.

Ny N

= (_PP\\E‘: S
/IO /7“\

3. Apply a thin coat of Prussian blue to the valve face.

Usu110D4

UsuU110D5

4. Inspect the valve seating by pressing the valve
against the seat.
If blue does not appear 360° around the valve seat,
resurface the seat.

5. Measure the seat contact width.

Width
0.8—1.4 mm { 0.032—0.055 in }

SEAT CONTACE WIDTH

UsuU110D6

6. Verify that the valve seating position is at the center
of the valve face.
(1) If the seating position is too high, correct the
valve seat with a 70° cutter and a 45° cutter.
(2) If the seating position is too low, correct the
valve seat with a 0° cutter and a 45° cutter.

é 70°
709
EX

IN

usu110D7
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7. Seat the valve to the valve seat with lapping com-
pound.

8. Inspect the sinking of the valve seat. Measure the
valve stem protruding length (dimension L).

Dimension L
45.0 mm {1.772in}

- DIMENSION L

~J/

usu110D8

9. IfLis 45.5 mm {1.791 in } or more, replace the cyl-
inder head.

Valve spring
o Measure the free length and out-of-square. Replace
the valve spring if necessary.

Free length
Standard: 46.26 mm { 1.821in }
Minimum: 39.5 mm { 1.56 in } with a set load of
224—253 N { 22.8—25.8 kgf , 50.2—56.7 Ibf }

’_n .

UsuU110D9

Out-of-square
1.62 mm { 0.0638 in } max.

- OUT-OF-SQUARE

777777

U5U110E0

Camshaft
. Set the front and rear journals on V-blocks.
. Measure the camshaft runout. Replace the cam-

shatft if necessary.

Runout
0.03 mm {0.0012 in } max.

USU110E1

. Measure the cam lobe heights at the two points as

shown.

Standard height
IN: 44.094 mm { 1.7360 in }
EX: 44.600 mm {1.7559 in }
Minimum height
IN: 43.894 mm { 1.7281 in }
EX: 44.400 mm { 1.7480 in }

USU110E2

. Measure the journal diameters in X and Y directions

at the two points (A and B) as shown.

Diameter

25.940—25.965 mm { 1.0213—1.0222 in }
Out-of-round

0.03 mm { 0.0012 in } max.

USU110E3
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5. Measure the camshaft journal oil clearances.

(1) Measure the camshaft journal oil clearance with
the HLA removed.

(2) Remove allforeign material and oil fromthe jour-
nals and bearing surfaces.

(3) Set the camshatft onto the cylinder head.

(4) Position Plastigage atop the journals in the axial
direction.

- o N\
%FO____OUI

5! ] !

)

_.—-—-é\)o(b

PLASTIGAGE
USU110E4

(5) Do not rotate the camshaft when measuring the
oil clearance.

(6) Install the camshatft caps according to the cap
number and arrow mark.

J BB E
)08 E

USU110ES

(7) Tighten the camshaft cap bolts in two or three
steps. (Refer to 01-10 ENGINE DISASSEM-
BLY / ASSEMBLY, Cylinder Head, Camshaft as-
sembly note.)

usu11085

(8) Loosen the camshaft cap bolts in five or six
steps in the order shown.

USU110E7

(9) Remove the camshaft caps.
(10) Measure the oil clearances.

QOil clearance

0.035—0.081 mm { 0.0014—0.0031 in }
Maximum

0.15 mm {0.006 in }

U5U110E8

(11) If the oil clearance exceeds the maximum, re-
place the cylinder head.
6. Measure the camshaft end play. If the end play ex-
ceeds the maximum, replace the camshaft and/or
the cylinder head.

End play

0.07—0.19 mm { 0.0028—0.0074 in }
Maximum

0.20 mm { 0.008 in }

U5U110E9
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HLA
1. Measure the HLA bores in X and Y directions at two

points (A and B) as shown.

Distortion
30.000—30.025 mm { 1.1811—1.1820 in }

U5U110F0

2. Measure the HLA diameters in X and Y directions at
two points (A and B) as shown.

Diameter
29.959—29.975 mm { 1.1795—1.1801 in }

USU110F1

3. Calculate the clearance between the HLA diameter
and the related HLA bore. Replace the HLA and/or
cylinder head if necessary.

Clearance

0.025—0.066 mm { 0.00099—0.00259 in }
Maximim

0.18 mm { 0.0071 in }

Cylinder Block

1. Inspect the cylinder block for the following. Repair or
replace the cylinder block if necessary.
(1) Leakage damage
(2) Cracks
(3) Scoring of wall

2. Using a straightedge, measure the distortion of the
top surface of the cylinder block in the six directions
as shown.

Distortion
0.15 mm { 0.006 in } max.

_ 1

/‘k——_:_l—\_fn_.l
7 A
Q Q0 Qa2 Dgl2 (o)
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L

USU110F2

3. If the distortion exceeds the specification, repair by
grinding or replace the cylinder block.

Height

221.5mm {8.720 in }
Grinding

0.20 mm { 0.008 in } max.

4. Measure the cylinder bores in X and Y directions at
three points (A, B, and C) in each cylinder as shown.
5. Base the boring diameter on the diameter of an over-
size piston. All cylinders must be the same diameter.

%

O <D0 A —
v v
B —=f
(Y ay
Ox =20 c —
T —
U5U110F4
Cylinder bore
mm {in}
Bore size Diameter
83.000—83.019
Standard {3.2678—3.2684 )
83.256—83.263

0.25 { 0.01 } oversize {3.2778—3.2780 }

0.50 { 0.02 } oversize 83.506—83.513

{ 3.2877—3.2879 }

(1) If the cylinder bore exceeds the maximum, re-
bore the cylinder to oversize.

(2) If the difference between measurements A and
C exceeds the maximum taper, rebore the cylin-
der to oversize.

Taper
0.019 mm { 0.0007 in } max.
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U5U110F5

(3) If the difference between measurements X and
Y exceeds the maximum out-of-round, rebore
the cylinder to oversize.

Out-of-round
0.019 mm { 0.0007 in } max.

SIS N —

O VO
[/ A\
AP
Ox =20

N

6. If the upper part of a cylinder wall shows uneven
wear, remove the ridge with a ridge reamer.

U5U110F6

USU110F7

Oil Jet
1. Apply compressed air of 167—225 kPa { 1.7—2.3
kgf/cm?2 , 25—32 psi } to oil jet valve A and verify
that air passes through oil jet valve B. If not, replace

the oil jet.

U5U110F8

2. Check the oil jet nozzles for clogs. Replace the
nozzle if necessary.

Piston, Piston Ring and Piston Pin
Piston

1. Inspect the outer circumferences of all pistons for
seizure or scoring. Replace the piston if necessary.

2. Measure the outer diameter of each piston at a right
angle (90°) to the piston 16.5 mm {0.65 in } below
the oil ring groove lower edge.

OIL RING

GROOVE
16.5 mm
{0.65in}

OUTER DIAMETER

USU110F9

Piston diameter
mm {in}

Piston size Diameter

82.954—82.974
{3.2659—3.2666 }

83.211—83.217
{3.2761—3.2762 }

83.461—83.467

Standard

0.25 { 0.01 } oversize

0.50 { 0.02 } oversize { 3.2850—3.2860 }

3. Measure the piston-to-cylinder clearance.

Clearance

0.032—0.059 mm { 0.0013—0.0023 in }
Maximum

0.15 mm {0.006 in }

CLEARANCE  5u110G0

4. If the clearance exceeds the maximum, replace the
piston or rebore the cylinders to fit oversize pistons.

5. If the piston is replaced, the piston rings must also
be replaced.
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Piston ring
1. Measure the piston ring-to-ring land clearance
around the entire circumference by using a new pis-

ton ring.

Clearance
Top: 0.03—0.065 mm { 0.0012—0.0025 in }
Second: 0.03—0.07 mm { 0.0012—0.0027 in }
Maximum: 0.15 mm { 0.006 in }

UsU110G1

2. If the clearance exceeds the maximum, replace the
piston.

3. Inspect the piston rings for damage, abnormal wear,
or breakage. Replace the piston rings if necessary.

4. Insert the piston ring into the cylinder by hand and
use the piston to push it to the bottom of the ring trav-

el.
el

O

PISTON RING
()

(s

UsU110G2

5. Measure each piston ring end gap. Replace the pis-
ton ring if necessary.

End gap
Top: 0.15—0.30 mm { 0.006—0.011 in }
Second: 0.15—0.30 mm { 0.006—0.011 in }
Qil rail: 0.20—0.70 mm { 0.008—0.027 in }
Maximum: 1.0 mm { 0.039 in }

/

U5U110G3

Piston and piston pin
1. Measure each piston pin hole diameter in X and Y
directions at four points (A, B, C and D) as shown.

Diameter
19.988—20.000 mm { 0.7870—0.7874 in }

UsU110G4

2. Measure each piston pin diameter in X and Y direc-
tions at four points (A, B, C and D) as shown.

Diameter
19.987—19.993 mm { 0.7869—0.7871 in }

USU110GS

3. Calculate the piston pin-to-piston clearance.

Clearance
-0.005—0.013 mm { -0.0002—0.0005 in }

4. If the clearance exceeds the specification, replace
the piston and/or piston pin.

Connecting Rod
1. Measure each connecting rod bushing inner diame-
ter.

Diameter
20.003—20.014 mm { 0.7876—0.7879 in }
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Us5U110G6é

2. Calculate the clearance between the connecting rod
bushing and piston pin.

Clearance
0.010—0.027 mm { 0.0004—0.0010 in }

3. Check each connecting rod for bending. Replace
the connecting rod if necessary. If the connecting
rod is replaced, the connecting rod cap, bolts and
nuts must also be replaced because they are a
matched set.

Bending

0.050 mm { 0.0020 in } max./50 mm {1.97 in }
Distortion

0.070 mm { 0.0028 in } max./50 mm { 1.97 in }
Length (Center to center)

132.85—132.95 mm { 5.231—5.234 in }

Usu110G7

Crankshaft
1. Set the crankshaft on V-blocks.
2. Measure the crankshaft runout at the center journal.
Replace the crankshaft if necessary.

Runout
0.04 mm { 0.0016 in } max.

UsuU110G8

3. Measure each journal diameterin X and Y directions
at two points (A and B) as shown.

Main journal
Diameter: 49.938—49.956 mm
{1.9661—1.9667 in }
Out-of-round: 0.05 mm { 0.0020 in } max.
Crank pin journal
Diameter: 44.940—44.956 mm
{1.7693—1.7699 in }
Out-of-round: 0.05 mm { 0.0020 in } max.

[
f*—m

X

I
N

4. If the diameter is less than the minimum, grind the
journals to match an undersize bearing.

Y

Usu110G9

Undersize bearing
0.25 mm {0.01in }, 0.50 mm { 0.02 in },
0.75 mm {0.03 in }

Main journal diameter undersize

mm {in}
Bearing size Diameter
0.25 {0.01 } undersize {‘:9975%‘;:";99752% }
0.50 { 0.02 } undersize {1?91?6:‘%157? |
0.75 { 0.03 } undersize {‘:99%(;2:199%(;% }
CRANK PIN

MAIN JOURNAL

USU110HO
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Crank pin journal diameter undersize

mm {in}
Bearing size Diameter
0.25 { 0.01 } undersize {‘:‘.1%%%05_—_1%%% }
0.50 { 0.02 } undersize {1%3%:%45%62 }
0.75 { 0.03 } undersize {‘}% 99%:14_1%%%% }

DIMENSION R: 1.5 mm { 0.06 in }

USU110H1

Tensioner Spring

Measure the free length of the tensioner spring. Re-
place the tensioner spring if necessary.

Free length
59.2 mm {2.331in}

U5U110H3

ENGINE TUNE-UP

Preparation

1. Warm up the engine to normal operating tempera-
ture.

2. Turn all electrical loads off.
e Headlight switch
e Fan switch
e Rear window defroster switch

3. Connect the SSTs (NGS) to the data link connec-
tor-2 and select the PID/DATA MONITOR AND RE-
CORD function.

DIAGNOSTIC TEST MODE
PID/DATA MONITOR AND RECORD

SIMULATION TEST
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITEM AND PRESS TRIGGER TO START

USU110H9

4. Select “RPM” and press TRIGGER.
5. Wait until the cooling fan stops.

Ignition Timing
1. Perform “Preparation”. (Refer to Preparation.)
2. Verify that the idle speed is within the specification.
If not, adjust it.

Specification
(Neutral): 800—900 (850 + 50) rpm [MT]
(P range): 750—850 (800 + 50) rpm [AT]

3. Connect a timing light to the high-tension lead No.1.
4. Connect the SST (System Selector) to the data link
connector.

NOoO O

USU110AM

USU110HS

. Set switch A to position 1.
. Set the test switch to SELF TEST.
. Verify that the idle speed is within the specification.

Specification
650—975 rpm

. Verify that the timing mark (white) on the crankshaft

pulley and the T mark on the timing belt cover are
aligned.

Ignition timing
BTDC 9°—11° (10° + 1°)
(TIMING MARK [YELLOW])
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MECHANICAL

9. If the marks are not aligned, remove the ignition coil
bracket and push the ignition coil aside for easy ac-
cess. Then, loosen the camshaft position sensor
lock bolts, and turn the camshaft position sensor to
make the adjustment.

10. Tighten the camshaft position sensor lock bolts to
the specified torque.

Tightening torque
19—25 N-m { 1.9—2.6 kgf-m , 14—18 ft-Ibf }

19—25 N-m
{1.9—2.6 kgf-m, 14—18 ft-Ibf}

USU110H7

11. Disconnect the SST (System Selector).
12. Increase the engine speed and verify that the igni-
tion timing advances.

Idle Speed

. Perform “Preparation”. (Refer to Preparation.)

. Connect the SST (System Selector) to the data link
connector.

. Set switch A to position 1.

. Set the test switch to SELF TEST.

. With the cooling fan off, verify that the idle speed is
within the specification.

bW N =

Specification
(Neutral): 800—900 (850 + 50) rpm [MT]
(P range): 750—850 (800 + 50) rpm [AT]

AIR ADJUSTING SCREW

U5SU110H8

6. If not within the specification, adjust the idle speed
by turning the air adjusting screw.

Caution

e The throttie adjusting screw is set at the fac-
tory and must not be adjusted. Any adjust-
ment will negatively effect the engine
performance.

7. Disconnect the SST (System Selector).

Idle Up Speed
1. Perform “Preparation”. (Refer to Preparation.)
2. Verify that the cooling fan is stopped.
3. Vefity that the idle speed is within the specification.

Specification
(Neutral): 800—900 (850 + 50) rpm [MT]
(P range): 750—850 (800 + 50) rpm [AT]

4. If not as specified, adjust the idle speed.
5. Check the idle speed with the following load condi-
tions.

Load condition Idle speed (rpm)
MT AT
Fan switch ON at 2nd or higher
Headlight switch ON 850°
Rear window defroster switch ON 800"
P/S ON
A/C ON 1000*

* : Neutral or P position

Note
e Excludes temporary idle speed drop just after
the electrical loads are turned ON.

6. If not as specified with all load conditions, inspect the
idle air control valve. If not as specified with some
load conditions, check related input switches, har-
nesses and connectors.
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LUBRICATION

01-11 LUBRICATION

OIL PRESSURE INSPECTION ........ 01-11-1 Oil Baffle Installation Note ........... 01-11-5

ENGINE OIL INSPECTION ............ 01-11-1 Oil Pan Installation Note ............ 01-11-6

ENGINE OIL REPLACEMENT ......... 01-11-2 OIL PUMP

OIL FILTER REPLACEMENT ......... 01-11-2 DISASSEMBLY / ASSEMBLY ........ 01-11-6

OIL COOLER Oil Seal Disassembly Note .......... 01-11-7

REMOVAL / INSTALLATION ......... 01-11-3 Inner Rotor and Outer Rotor

OIL PAN REMOVAL / INSTALLATION .. 01-11-4 AssemblyNote ................... 01-11-7
Engine Mount Nut Removal Note .... 01-11-5 Oil Seal Assembly Note ............. 01-11-7
Crossmember Installation Bolt and Nut OILPUMPINSPECTION .............. 01-11-7

RemovalNote ..........cccvvinnenn 01-11-5 Oil Pressure Spring «..vevvveennenns 01-11-7

Qil Pan Removal Note .........ccuaus 01-11-5 RotorClearance ......cvevvevevenns 01-11-7
Oil Baffle Removal Note ............ 01-11-5

OIL PRESSURE INSPECTION

USU111AA

1. Remove the oil pressure switch.
2. Screw the SST into the oil pressure switch installa-
tion hole.

usu11102

3. Warm up the engine to normal operating tempera-
ture.

4. Run the engine at the specified speed and note the
gauge reading.

Note
e Oil pressure varies with oil viscosity and temper-
ature.

Oil pressure
98—196 kPa
{ 1.0—2.0 kgf/cm? , 15—28 psi } —1,000 rpm
295—392 kPa
{ 3.0—4.0 kgf/cm? , 43—56 psi } —3,000 rpm

5. If the pressure is not as specified, check for the
cause and repair as necessary.

6. Apply silicone sealant to the oil pressure switch
threads as shown.

1.5—2.5mm
{0.06—0.09in}

e
v
.

s |

U

UsU11103

7. Remove the SST and install the oil pressure switch.

Tightening torque
12—17 N-m { 1.2—1.8 kgf-m , 8.7—13 ft:Ibf }

8. Start the engine and check for oil leaks.

ENGINE OIL INSPECTION

. Be sure the vehicle is on level ground.

. Warm up the engine to normal operating tempera-
ture and stop it.

. Wait for five minutes.

. Remove the dipstick and check the oil level and
condition.

. Add or replace oil if necessary.

[ » W N =

U5U111AB
Note
e The distance between the L and F marks on the
dipstick represents 0.8 L { 0.85 US gt, 0.70 Imp
qt}.
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ENGINE OIL REPLACEMENT

USU111AC
Warning Tightening torque
e When the engine and the engine oil are hot, 30—41 N-m { 3.0—4.2 kgf-m , 22—30 ft:Ibf }
they can badly burn. Don’t burn yourself
with either. 4. Refill the engine with the specified type and amount
o A vehicle that is lifted but not securely sup- of engine oil.
ported on safety stands is dangerous. It can
slip or fall, causing death or serious injury. Oil capacity
Never work around or under a lifted vehicle L{USqt, Impqt}
if it is not securely supported on safety Total (dry engine) 4.0{4.2,35)
stands. -
e Continuous exposure with USED engine oil Oil replacement 36{38,32}
has caused skin cancer in laboratory mice. Oil and oil filter replacement 3.8{4.0,33}
Protect your skin by washing with soap and . o
water immediately after this work. 5. Refit the oil filler cap.
6. Run the engine and check for leaks.
1. Remove the oil filler cap and the oil drain plug. 7. Check the oil level and add oil if necessary.
2. Drain the oil into a container.
3. Install a new gasket and the drain plug.
OIL FILTER REPLACEMENT
USU111AD
1. Remove the oil filter by using the SST. 2. Use a clean rag to wipe off the mounting surface on
the engine.

3. Tighten the filter according to the installation direc-
tion on the side of it by using the SST.

4. Start the engine and check for leaks.

5. Check the oil level and add oil if necessary.

49 G014 001
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OIL COOLER REMOVAL / INSTALLATION
USU1T11AE
. Disconnect the negative battery cable.
. Drainthe engine oil and engine coolant. (Referto 01-11 ENGINE OIL REPLACEMENT.) (Referto 01—12 ENGINE
COOLANT REPLACEMENT.)
. Remove in the order indicated in the table.
. Install in the reverse order of removal indicated in the table.
. Fill with the specified amount and type of engine oil and engine coolant. (Refer to 01—11 ENGINE OIL REPLACE-
MENT.) (Refer to 01-12 ENGINE COOLANT REPLACEMENT.)
. Start the engine and
(1) check the engine oil and engine coolant leakage.
(2) check the oil level and add oil if necessary.
7. Recheck the engine oil and engine coolant levels.

(9] aprw N =

INSTALL OIL COOLER WITH
IDENTIFICATION MARK (BLACK) FACING UP

-

OIL FILTER m

RUBBER

N-m { kgf-m , ft.Ibf }

30—39 {3.0—4.0,22—28}

UsU11105

1 Qil filter 3 | Qil cooler

= 01-11 OIL FILTER REPLACEMENT 4 | O-ring
2 | Water hose
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LUBRICATION

OIL PAN REMOVAL / INSTALLATION
USU111AF

. Disconnect the negative battery cable.
. Drain the engine oil. (Refer to 01—11 ENGINE OIL REPLACEMENT.)
. Remove the splash shield.
. Remove in the order indicated in the table.
. Install in the reverse order of removal indicated in the table.
. Install the splash shield.
. Fill with the specified amount and type of engine oil. (Refer to 01-11 ENGINE OIL REPLACEMENT.)
. Start the engine and

(1) check the engine oil leaks.

(2) check the oil level and add oil if necessary.
9. Recheck the engine oil levels.

ONOOTAWN =

7.9—10.7 N-m { 80—110 kgf-cm , 70—95 in-Ibf }
\ O-RING ﬂﬁ

64—89 {6.5—9.1,48—65}

—

SEAT FACE g
[ SEALAT | \ N-m { kgf-m, ft-Ibf }

7.9—10.7 N-m { 80—110 kgf-cm, 70—95 in-Ibf }
uUsu11106

1 Dipstick and pipe 5 | Oil pan

2 | Intermediate shaft > Removal Note
= Installation Note

3 | Engine mount nut

= Removal Note 6 | Oil strainer

4 | Crossmember installation bolt and nut 7 | Oil baffle
= Removal Note = Removal Note

r= Installation Note
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Engine Mount Nut Removal Note
1. Loosen the oil pan mounting bolts.
2. Remove the engine mounting nuts.

RIGHT
\___/

LEFT

X

—

—_
_ — T UsU11107

3. Lift the engine slightly by using a hoist.

Crossmember Installation Bolt and Nut Removal
Note
1. Support the crossmember by using a transmission
jack.
2. Remove the crossmember installation bolts and
nuts.
3. Separate the steering intermediate shaft from the
pinion shaft.
4. Lower the crossmember until the clearance be-
tween the oil pan and the steering gear housing ex-
ceeds approx. 100 mm {3.94 in }.

APPROX.
100 mm {3.94in}
UsU11108

Oil Pan Removal Note
1. Remove the oil pan mounting bolts.

Caution

e Pry tools can easily scratch the cylinder
block and the oil pan contact surfaces. Pry-
ing off the oil pan can also easily bend the oil
pan flange. Refer to the following instruc-
tions before removing the oil pan.

2. Insert a screwdriver only at the points shown in the
figure.

i

usu11109

3. Remove the oil pan.

Oil Baffle Removal Note
1. Insert a screwdriver between the cylinder block and
the oil baffle to separate them.

Usu11110
2. Remove the oil baffle.
Oil Baffle Installation Note

Caution

e If the bolts are reused, remove the old seal-
ant from the bolt threads. Tightening a bolt
that has old sealant on it can cause thread
damage.

1. Remove all foreign material from the contact sur-
faces.

2. Apply silicone sealant to the oil baffle along the in-
side of the bolt holes, and install within five minutes.

Thickness
¢2.5—3.5 mm { 0.099—0.137 in }

usu11111
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Oil Pan Installation Note
1. Remove all foreign material from the contact sur-
faces.
2. Apply silicone sealant to the shaded areas shown.

usu11112

3. Install new gaskets onto the oil pump body and the
rear cover facing the notches as shown.

NOTCH UsU11113

4. Apply silicone sealant to the oil pan along the inside
of the bolt holes and overlap the ends.

Thickness
¢2.5—3.5 mm { 0.099—0.137 in }

usu11114

5. Install the oil pan within five minutes.

Tightening torque
A:7.9—10.7 N-m
{ 80—110 kgf-cm , 70—95 in-Ibf }
B: 64—89 N-m { 6.5—9.1 kgf-m , 48—65 ft-Ibf }

usu11115

OIL PUMP DISASSEMBLY / ASSEMBLY

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indi-
cated in the table.

USU111AG

5.9—8.8 N-m
{60—90 kgf-cm ,
53—78 in-Ibf }

g

usu11116
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1 Oil seal
r= Disassembly Note
= Assembly Note

2 | Oil pump cover

3 Outer rotor
= Assembly Note

4 | Inner rotor
= Assembly Note

Cotter pin

Oil pressure spring seat

Oil pressure spring

Oil control plunger

OloINIO|O

Oil pump body

Oil Seal Disassembly Note
e Remove the oil seal by using a screwdriver pro-
tected with a rag.

PROTECT PUMP
BODY WITH RAG

2. Install the inner and outer rotors into the oil pump
body with the marks aligned as shown.

usu11118

Oil Seal Assembly Note
1. Apply clean engine oil to the new oil seal.
2. Install the oil seal into the oil pump body by hand.
3. Press the oil seal into the oil pump body by using the
SST.

T PRESS

49 B014 001

olL PUMP(W
0.5—1.0 mm { 0.02—0.04 in }

A
IZ g\ OIL SEAL

usu11117
usu11119
Inner Rotor and Outer Rotor Assembly Note
1. Apply clean engine oil to the friction surface of the
pump body and the rotors.
OIL PUMP INSPECTION
USU111AH

Oil Pressure Spring
1. Inspect the spring for weakness and breakage.
2. Measure the free length. Replace the spring if nec-
essary.

Free length
45.94 mm {1.809 in }

uUsu11120

Rotor Clearance
Measure the following clearances. Replace the rotor or
the pump body if necessary.

Tooth tip clearance
Standard: 0.02—0.18 mm { 0.0008—0.0070 in }
Maximum: 0.2 mm { 0.0079 in }

usu11121

Outer rotor-to-pump body clearance
Standard: 0.09—0.18 mm { 0.0036—0.0070 in }
Maximum: 0.2 mm { 0.0079 in }
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usu11122 usu11123

Side clearance
Standard: 0.03—0.12 mm { 0.0012—0.0047 in }
Maximum: 0.14 mm { 0.0055 in }
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COOLING SYSTEM

01-12 COOLING SYSTEM
COOLING SYSTEM SERVICE

WARNINGS ...voeeeenienennnennn. 01-12-1
ENGINE COOLANT LEVEL

INSPECTION ....veveeeeearnannens 01-12-1

ENGINE COOLANT PROTECTION .... 01-12-1
ENGINE COOLANT REPLACEMENT .. 01-12-2

Draining .ovvevreeniinieneiannnns 01-12-2
Refilling .ocvveveiiiiiiiiiiiaieanns 01-12-2
ENGINE COOLANT LEAKAGE
INSPECTION ........ccvviiiinnnnnnn 01-12-2
RADIATOR CAP INSPECTION ........ 01-12-3
RadiatorCap Valve ................. 01-12-3
Negative Pressure Valve ............ 01-12-3

RADIATOR REMOVAL / INSTALLATION 01-12-4

THERMOSTAT
REMOVAL / INSTALLATION ......... 01-12—4
THERMOSTAT INSPECTION .......... 01-12-5

WATER PUMP
REMOVAL /INSTALLATION ......... 01-12-5
P/S Oil Pump Removal Note ........ 01-12-6

COOLING FAN MOTOR INSPECTION . 01-12-6
COOLING FAN MOTOR

REPLACEMENT ...............c..t 01-12-7
COOLING FAN RELAY INSPECTION .. 01-12-7

COOLING SYSTEM SERVICE WARNINGS

Warning

¢ Removing the radiator cap or the coolant
drain plug while the engine is running, or
when the engine and radiator are hot is dan-
gerous. Scalding coolant and steam may
shoot out and cause serious injury. It may
also damage the engine and cooling sys-
tem.
Turn off the engine and wait until it is cool.

U5S5U112AA

Even then, be very careful when removing
the cap. Wrap a thick cloth around it and
slowly turn it counterclockwise to the first
stop. Step back while the pressure escapes.
When you’re sure all the pressure is gone,
press down on the cap — still using a cloth
— turn it, and remove it.

ENGINE COOLANT LEVEL INSPECTION

1. Verify that the coolant level is near the radiator filler
neck.

2. Verify that the coolant level in the coolant reservoir
is between the FULL and LOW marks. Add coolant
if necessary.

USU112AN

Note

e The distance between the LOW and FULL
marks on the coolant reservoir represents 0.45
L{0.48USqt, 0.40 Impqt}.

ENGINE COOLANT PROTECTION

Caution

e The engine has aluminum parts that can be
damaged by alcohol or methanol antifreeze.
Do not use alcohol or methanol in the cool-
ing system. Use only ethylene-glycol-based
coolant.

e Use only soft (demineralized) water in the
coolant mixture. Water that contains miner-
als will cut down on the coolant’s effective-
ness.

1. Measure the coolant temperature and specific grav-
ity by using a thermometer and a hydrometer.

U5SU112AB

2. Determine the coolant protection by referring to the

graph shown. If the coolant protection is not proper,
add water or coolant as necessary.

Antifreeze solution mixture percentage

Coolant Volume percentage |  Gravity at
protection Water | Coolant | 20 °C {68 °F}
?g‘i‘{f}‘ 16°C 65 35 1.054
?_b_°;’g 0;2.;6 C 1 s 45 1.066
?Eﬁ‘"g ;‘;0 R T 55 1.078
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SPECIFIC COOLANT PROTECTION

GRAVITY

1.100

1.090 \
1.080

1.070 N

50%
N
0%

4

1.060

1.050

Lsl/1A

N
1.040 \\ \\\\
N
N

/
/

1.030 ~

N

N
~J

—

1.020

1.010

1.000

0
-10 ] 10 20 30 40 50 60 70 80 90
{14} {32} {50} {68} {86} ({104} {122} {140} {158} {176} {194}

COOLANT TEMPERATURE °C{ °F} Usu11201

ENGINE COOLANT REPLACEMENT

Draining
1. Remove the radiator cap and loosen the drain plug.
(Refer to 01-12 COOLING SYSTEM SERVICE

WARNINGS.)

Usu11202

2. Drain the coolant into a container.

3. Flush the cooling system with water until all traces
of color are gone, then let the system drain com-
pletely.

4. Install the drain plug.

USU112AC
Refilling
Use the proper amount and mixture of ethylene-glycol
based coolant. (Refer to 01—02 ENGINE COOLANT
PROTECTION.)
1. Slowly pour the coolant into the radiator up to the
coolant filler port.

Filling pace
1.0L{1.1 US qt, 0.9 Imp qt }/min. max

. Fill the coolant reservoir up to the FULL level.

. Fully install the radiator cap.

. Start the engine and let it idle until it warms up.

. If the temperature increases beyond normal, there
is excessive air in the system. Stop the engine and
allow it to cool; then repeat steps 1—3.

. Run the engine at 2,200—2,800 rpm for five se-
conds; repeat several times.

7. Stop the engine and allow it to cool. (Referto 01-12

COOLING SYSTEM SERVICE WARNINGS.)

8. Remove the radiator cap and check the coolant lev-

el. Ifthe coolant level has dropped, repeat the proce-

dure from step 1.

aprwN

o

ENGINE COOLANT LEAKAGE INSPECTION

1. Check the coolant level. (Refer to 01—12 COOLING
SYSTEM SERVICE WARNINGS.)

2. Remove the radiator cap.

3. Connect a radiator cap tester and the SST to the ra-
diator filler neck.

U5U112AD
Caution
e Applying more than 103 kPa { 1.05 kgf/cm?2 ,
14.9 psi } can damage the hoses, fittings,
and other components, and cause leaks.

4. Apply pressure to the radiator.

01-12-2



COOLING SYSTEM

Pressure
103 kPa { 1.05 kgf/cm?2 , 14.9 psi }

- Eane Sl 15 9200 146
UsU11203

5. Verify that the pressure is held. If not, check for cool-
ant leakage.

RADIATOR CAP INSPECTION

Radiator Cap Valve
1. Remove the radiator cap. (Refer to 01-12 COOL-
ING SYSTEM SERVICE WARNINGS.)
2. Attach the radiator cap to a radiator cap tester by us-
ing the SST. Apply pressure gradually to 73.6—102
kPa { 0.75—1.05 kgf/cm? , 10.7—14.9 psi }.

49 9200 147

UsU11204

3. Verify that the pressure is held at least 10 seconds.

USU112AE
Negative Pressure Valve
1. Pull the negative pressure valve to open it. Verify
that it closes completely when released.

UsuU11205

2. Check for damage on the contact surfaces and for
cracked or deformed seal packing.
3. Replace the radiator cap if necessary.
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RADIATOR REMOVAL / INSTALLATION

USU112AF

. Disconnect the negative battery cable.

. Drain the engine coolant. (Refer to 01-12 ENGINE COOLANT REPLACEMENT.)

. Remove the splash shield.

. Remove in the order shown indicated in the table.

. Install in the reverse order of removal indicated in the table.

. Install the splash shield.

. Fill the radiator with the specified amount and type of engine coolant. (Refer to 01—12 ENGINE COOLANT RE-
PLACEMENT.)

. Check for leaks.

o] NoOOAWN =

7.9—10.7 N-m 7.9—10.7N-m
{80—110 kgf-cm, @ {80—110 kgf-cm, 70—95 in-lbf }

70—95 inbf ) \@

19—25 {1.9—2.6 ,14—18}

7.9—10.7N-
{80—110 kg?cm , 70—95 in-Ibf } N-m {kgtm, ftbf}
Usu11206
1 Air intake pipe 5 | Cooling fan motor connector, condenser fan motor
2 | Radiator hose connector
3 | Coolant reservoir hose 6 | Cooling fan, condenser fan
4 | Qil cooler hose (AT) 7__| Radiator
THERMOSTAT REMOVAL / INSTALLATION
USU112AG
1. Disconnect the negative battery cable. 5. Connect the negative battery cable.
2. Drain the engine coolant. (Refer to 01-12 ENGINE 6. Fill the radiator with the specified amount and type
COOLANT REPLACEMENT.) of engine coolant. (Refer to 01-12 ENGINE COOL-
3. Remove in the order indicated in the table. ANT REPLACEMENT.)
4. Install in the reverse order of removal indicated in 7. Check for leaks.

the table.
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1 Thermostat cover

TAB MUST FACE 2 | Thermostat cover gasket

THERMOSTAT COVER 3 | Thermostat

19—25
{1.9—2.6,14—18)

N-m { kgf-m , ft-Ibf}

usuU11207

THERMOSTAT INSPECTION

USU112AM

1. Visually check that the thermostat valve is airtight.
2. Place the thermostat and a thermometer in water. SUB
3. Heat the water and check the following: VALVE ?

Initial-opening temperature Ao i N
Main: 86.5—89.5 °C { 188—193 °F } =
Sub: 83.5—86.5 °C { 183—187 °F} .

Full-open temperature
100 °C {212 °F}

rFull-opentit ...

Main: 8.0 mm { 0.31 in } min.
Sub: 1.5 mm { 0.06 in } min. UsU11208

WATER PUMP REMOVAL / INSTALLATION
USU112AH

. Disconnect the negative battery cable.

. Drain the engine coolant. (Refer to 01-12 ENGINE
COOLANT REPLACEMENT.)

. Remove the timing belt. (Refer to 01-10 TIMING
BELT REMOVAL / INSTALLATION.)

. Remove in the order indicated in the table.

. Install in the reverse order of removal indicated in
the table.

. Install the timing belt. (Referto 01-10 TIMING BELT
REMOVAL / INSTALLATION.)

. Fill the radiator with the specified amount and type
of engine coolant. (Refer to 01-12 ENGINE COOL-
ANT REPLACEMENT.)

8. Check for leaks.

~ (0] (S0 w N =
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1 P/S oil pump
= Removal Note

2 | Water hose
3 | Water pump
4 | Water inlet pipe

P/S Oil Pump Removal Note
1. Remove the P/S oil pump with the hoses still con-
nected. (Refer to 06-10 POWER STEERING OIL
PUMP REMOVAL / INSTALLATION.)
2. Position the pump away from the water pump and
affix it with wire.

{1.9—2.6,14—18} N-m { kgf-m , ft.Ibf }

UsuU11209

COOLING FAN MOTOR INSPECTION
USU112AJ
1. Check that the battery is fully charged.
2. Disconnect the cooling fan motor connector.
3. Connect the battery and an ammeter to the cooling
fan motor connector.
4. Verify that current is as specified.

Current (A)
MT: 5.9 + 10% MAX
AT: 6.7 + 10% MAX

usu11210

5. If current is not within the specification and/or the
cooling fan does not turn smoothly, replace the cool-
ing fan motor.
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COOLING FAN MOTOR REPLACEMENT

1. Disconnect the negative battery cable.
2. Remove in the order indicated in the table.

USU112AK

3. Install in the reverse order of removal indicated in the table.

7.9—10.7 N-m

p l (80—1‘!0 kgf-cm,
, 70—95 in-Ibf }
~ 19 \\
\\? 4 AN
= \* ’ t\
VAN VA 2 ’
\, =~

4.0—4.9N-m
{40—50 kgf-cm ,
35—43 in-Ibf }

1.5—2.4N-m
{15—25 kgf-cm,
14—21 in-1bf }

usu11211
1 | Air intake pipe 4 | Cooling fan blade
2 | Cooling fan motor connector 5 | Cooling fan motor
3 | Cooling fan component 6 | Cooling fan cowling
COOLING FAN RELAY INSPECTION
USU112AL

1. Check continuity as shown by using an ohmmeter.

Terminal Continuity
A—C No
B—D Yes

r-

usu11212

2. Apply battery positive voltage between terminals B
and D. Check for continuity between terminals A and
C.

usu11213

3. Ifthere is no continuity, replace the cooling fan relay.

01-12-7






INTAKE-AIR SYSTEM
01-13 INTAKE-AIR SYSTEM

INTAKE-AIR SYSTEM ACCELERATOR PEDAL
REMOVAL /INSTALLATION ......... 01-13-1 REMOVAL / INSTALLATION ......... 01-13-3
AIR VALVE INSPECTION ............. 01-13-2 ACCELERATOR CABLE
IDLE AIR CONTROL VALVE INSPECTION / ADJUSTMENT ....... 01-13-3
INSPECTION .........cocvviiinnnnn, 01-13-2

INTAKE-AIR SYSTEM REMOVAL / INSTALLATION

USU113AA

Warning

e Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

e Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and dam-
age. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line Safety Proce-
dures”. (Refer to 01-14 FUEL SYSTEM PRECAUTION, Fuel Line Safety Procedures.)

1. Drain the engine coolant. (Refer to 01-12 ENGINE COOLANT REPLACEMENT, Draining.)
2. Remove in the order indicated in the table.

3. Install in the reverse order of removal indicated in the table.

4. Refill the engine coolant. (Refer to 01-12 ENGINE COOLANT REPLACEMENT, Refilling.)

19—25
{1.9—2.6,14—18}
38—51
{3.8—5.3,28—38} 7.9—10.7 N-m

{80—110 kgf-cm,

/g 69.5—95.4 in-Ibf }

19—25
{1.9—2.6,14—18}

19—25
{1.9—2.6,14—18}

38—51{3.8—5.3,28—38}

7.9—10.7 N-m
{80—110 kgf-cm, 69.5—95.4 in-Ibf }

7.9—10.7 N-m
{80—110 kgf-cm,
69.5—95.4 in-Ibf }

I
;g‘ N-m { kgf-m, ft.Ibf }

UsU11301



INTAKE-AIR SYSTEM

1 Fresh-air duct 7 | Accelerator cable
2 | Air cleaner 8 | Throttle body

3 | Mass air flow sensor 9 |BAC valve

4 | Air hose 10 | EGR valve

5 | Resonance chamber 11 | Fuel distributor

6 | PRC solenoid valve 12 | Intake manifold

AIR VALVE INSPECTION

1. Remove the BAC valve.

2. Circulate water in the BAC valve coolant passage to
cool the air valve.

3. Circulate hot water in the BAC valve coolant pas-
sage and verify that the air valve operates.

AIR VALVE

HOT WATER

UsuU11302

4. If not, replace the BAC valve.

U5U113AB

IDLE AIR CONTROL VALVE INSPECTION

1. Disconnect the idle air control valve connector.
2. Connect an ohmmeter between the terminals of the
idle air control valve and measure the resistance.

==

UsuU11303

Resistance

3. If not as specified, replace the BAC valve.

10.7—12.3 Q[20 °C { 68 °F }]

USU113AC

01-13-2



INTAKE-AIR SYSTEM

ACCELERATOR PEDAL REMOVAL / INSTALLATION

U5U113AD

1. Remove in the order indicated in the table. 1

Accelerator cable

2. Install in the reverse order of removal indicated in
the table.

Accelerator pedal

7.9—10.7 N-m
{80—110 kgf-cm,
69.5—95.4 in-Ibf }

UsuU11304

ACCELERATOR CABLE INSPECTION/ ADJUSTMENT

1. Depress the accelerator pedal to the floor and check
that the throttle valve is fully opened. Adjust with bolt
B, if necessary.

2. Measure the free play of the accelerator cable.

Free play
1—3 mm { 0.04—0.11 in }

3. If not as specified, adjust by turning locknut A.

ENGINE
COMPARTMENT

USU113AE

U5U11305

01-13-3
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01-14 FUEL SYSTEM
FUEL SYSTEM PRECAUTION ........ 01-14-1 Fuel Pump Assembly Note .......... 01-14-6
Fuel Pressure Release and Servicing FUEL PUMP INSPECTION ............ 01-14-6
Fuel System ...........ccvvvneeen 01-14-1 Fuel Pump Maximum Pressure ...... 01-14-6
Fuel Line Safety Procedures ........ 01-14-1 Fuel Pump Operation .......oeeuun.. 01-14-7
Priming Fuel System ............... 01-14-1 Hold Pressure «....vveeeeeennennnss 01-14-7
SYSTEM INSPECTION ............... 01-14-2 FUEL PUMP RELAY
Fuel Pressure Hold lnspect.ion ....... 01-14-2 REMOVAL / INSTALLATION ......... 01-14-8
Fuel Line Pressure Inspection ....... 01-14-2 FUEL PUMP RELAY INSPECTION..... 01-14-8
FUEL TANK PRESSURE REGULATOR
REMOVAL / INSTALLATION .......... 01-14-3 REMOVAL / INSTALLATION ......... 01-14-8
Fuel Filter Bolts Removal Note ......... 01-14-4 PRESSURE REGULATOR INSPECTION 01—14-9
Brake Pipe Joint Removal Note ...... 01-14-4 ;
Battery Cable Removal Note 01-14-4 Fuel Line Pressure ............vvtt 01-14-9
Rear Crossmember Com t """ PRC SOLENOID VALVE INSPECTION . 01-14-9
ponen FUEL INJECTOR
RemovalNote ......cvvveivnnnnnsn 01-14-4
Evaporative Hoses, Fuel Hoses, REMOV_I-\L/ INSTALLATION ......... 01-14-9
Fuel Filler Hoses Installation Note ... 01-14—4 Fuel Injector Installation Note ........ 01-14-10
Nonreturn Valve Installation Note .... 01-14-4 PCV Hose and Vacuum Hose
NONRETURN VALVE INSPECTION.... 01-14-5 Installation Note .................. 01-14-10
FUEL FILTER (HIGH PRESSURE SIDE) FUEL INJECTOR INSPECTION ....... 01-14-10
REMOVAL / INSTALLATION ......... 01-14-5 OperationCheck .....cvvvvennnnnnn 01-14-10
FUEL PUMP Fuel Injector Resistance Inspection ... 01-14-10
DISASSEMBLY / ASSEMBLY ........ 01-14-5 Fuel Leakage Test ..........cvc..s. 01-14-11
Fuel Hose Assembly Note ........... 01-14-6 Injection Volume Test ............... 01-14-11
FUEL SYSTEM PRECAUTION
USU114AA

Fuel Pressure Release and Servicing Fuel System

(2) Start the engine.
(8) Afterthe engine stalls, turn the ignition switch to

Warning

o Fuel vapor is hazardous. It can very easily
ignite, causing serious injury and damage.
Always keep sparks and flames away from
fuel.

Fuel in the fuel system is under high pressure when
the engine is not running.

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the following “Fuel Line Safety Proce-
dures”.

Fuel Line Safety Procedures

1. Release the fuel pressure before disconnecting a
fuel line.
(1) Disconnect the fuel pump relay connector.

Usu11401

OFF.
(4) Reconnect the fuel pump relay connector.
2. Avoid leakage.

(1) When disconnecting a fuel line hose, wrap a rag

around it to protect against fuel leakage.
(2) Plug the hose after removal.

3. Install hose clamps to secure the fuel pressure

gauge connections.

Priming Fuel System

After releasing the fuel system pressure for repairs or in-
spection, the system must be primed to avoid excessive
cranking when first starting the engine. Follow the steps

below.

1. Connect data link connector terminals F/P and GND

by using a jumper wire.

01-14-1
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FUEL SYSTEM

usu11616

2. Turn the ignition switch to ON for approx. 10 sec.
and check for fuel leaks.

3. Turn the ignition switch to OFF and remove the
jumper wire.

SYSTEM INSPECTION

Fuel Pressure Hold Inspection

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
01-14 FUEL SYSTEM PRECAUTION, Fuel
Line Safety Procedures.)

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel pipe
and the fuel main hose. (Install clamps as shown.)

usu11617

3. Connect the negative battery cable.
4. Connect data link connector terminals F/P and GND
by using a jumper wire.

usu11618

5. Turn the ignition switch to ON for 10 sec. to operate

the fuel pump.

6. Turn the ignition switch to OFF and disconnect the

jumper wire.
7. Observe the fuel pressure after 5 min.

USU114AN

Fuel pressure
More than 147 kPa { 1.5 kgf/cm? , 21 psi }

8. If not as specified, perform the following inspections.
e Fuel pump hold pressure
e Pressure regulator hold pressure
o Fuel injector fuel leakage

Fuel Line Pressure Inspection

Warning

o Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
01-14 FUEL SYSTEM PRECAUTION, Fuel
Line Safety Procedures.)

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel pipe
and the fuel main hose. (Install clamps as shown.)

Usu11617

3. Connect the negative battery cable.
4. Connect data link connector terminals F/P and GND
by using a jumper wire.

usu11618

01-14-2



FUEL SYSTEM

5. Turn the ignition switch to ON.
6. Measure the fuel line pressure.

Fuel line pressure

Condition Action

265—313 kPa { 2.7—3.2 kgffcm? , 39—45 psi } be clogged or restricted.

Check fuel pump maximum pressure. If
Pressure low as specified, fuel line or fuel filter might

Pressure high | Replace the pressure regulator

FUEL TANK REMOVAL / INSTALLATION

Warning
Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep

sparks and flames away from fuel.

USU114AB

Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and dam-
age. Fuel can also irritate the skin and eyes. To prevent this, always complete the “Fuel Line Safety

Procedures”. (Refer to 01-14 FUEL SYSTEM PRECAUTION, Fuel Line Safety Procedure.)

Repairing a fuel tank that has not been properly steam cleaned can be dangerous. Explosion or fire
may cause death or serious injury. Always properly steam clean a fuel tank before repairing it.

1. Disconnect the negative battery cable.

2. Remove the main silencer.

3. Remove the power plant frame. (Refer to 05-11 TRANSMISSION REMOVAL / INSTALLATION.)
4. Remove in the order indicated in the table.

5. Install in the reverse order of removal indicated in the table.

1.1—1.6 N-m { 11—17 kgf-cm , 9.6—14 in-Ibf } 7.9—10.7N-m

1.1—1.6 N-m

7.9—10.7 N-m
{80—110 kgf-cm,
69.5—95.4 in-Ibf }

26—31 {2.6—3.2,19—23}

8.9—12.7 N-m
{90—130 kgf-cm ,
79—112in.Ibf }

94—116 { 9.5—11.9,69—86 }

C:104—123 { 10.6—12.6 , 77—91}
D: 37—53 { 3.7—5.5,27—39}

01-14-3

{ 80—110 kgf-cm , 69.5—95.4 in.Ibf }

{11—17 kgf-cm, 9.6—14 in.Ibf }

N-m { kgf-m , ft.Ibf }

usU11402




FUEL SYSTEM

Drain plug

Battery Cable Removal Note

2 F”‘:j',fil'gt:lf;stﬁ)n Note e Remove the battery cable clamp as shown in the fig-

ure.
3 Nonreturn valve
= Installation Note Rear Crossmember Component Removal Note
4 | Fuel hose 1. Support the rear crossmember component by using
= Installation Note a transmission jack.

5 | Evaporative hose 2. Remove the rear crossmember mounting bolts and

r= Installation Note nuts.
6 | Fuel filter bolt 3. Lower the rear crossmember component.

= Removal Note

7 | Brake pipe joint
= Removal Note

8 | Battery cable
= Removal Note

9 | Rear crossmember component
= Removal Note

10 | Fuel tank
11 | Two-way check valve

12 | Rollover valve U5U11405
13 | Fuel pump
14 | Power plant frame Evaporative Hoses, Fuel Hoses, Fuel Filler Hoses

> 05-11 TRANSMISSION REMOVAL / INSTAL-
LATION, Power Plant Frame Removal Note
= 05—-11 TRANSMISSION REMOVAL / INSTAL-

Installation Note
e Push the ends of the evaporative hoses onto the

LATION, Power Plant Frame Installation Note two-way check valve and rollover valve at least 20
mm {0.8in}.

Fuel Filter Bolts Removal Note e Push the ends of the main fuel hose, fuel return
1. Remove the fuel filter cover. hose, breather hose onto the fuel tank fittings at
2. Remove the fuel filter bolts. least25 mm { 1.0 in }. _

3. Remove the fuel filter with the fuel hoses still con- ¢ Push the fuel filler hose onto the fuel tank pipe and
nected. filler pipe at least 35 mm {1.4in }.

Nonreturn Valve Installation Note
e Insertthe nonreturnvalve into the fuelfiller hose until
its stopper completely fits the fuel filler hose.

STOPPER

Brake Pipe Joint Removal Note

1. Remove the brake pipe joint nuts. UsU11427
2. Remove the brake pipe joint with the brake pipe and
brake hose still connected.

UsuU11403

© UsU11404
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FUEL SYSTEM

NONRETURN VALVE INSPECTION

USU114AP
1. Tilt the nonreturn valve and verify that the ball inside 2. If not as specified, replace the nonreturn valve.
moves smoothly under its own weight.
FUEL FILTER (HIGH PRESSURE SIDE) REMOVAL / INSTALLATION
USU114AC

Warning

e Fuel vapor is hazardous. It can very easily
ignite, causing serious injury and damage.
Always keep sparks and flames away from
fuel.

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-
TION, Fuel Line Safety Procedures. ) UsU11406

5. Install in the reverse order of removal.
6. Verify that the fuel hoses are pushed fully onto the
fuel filter nipples.

1. Raise the rear of the vehicle and support it with safe-
ty stands.

2. Remove the fuel filter protector.

3. Disconnect the fuel hoses from the fuel filter.

4. Remove the fuel filter and bracket. Tightening torque

7.9—10.7 N-m
{80—110 kgf-cm , 69.5—95.4 in-Ibf }

FUEL PUMP DISASSEMBLY / ASSEMBLY
USU114AD
Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-

TION, Fuel Line Safety Procedures.)

1. Remove the rear package trim.
2. Remove the service hole cover.

Usu11620

6. Disassemble the fuel pump in the order indicated in
the table.
7. Assemble in the reverse order of disassembly.

usu11619

3. Remove the fuel pump cover.
4. Disconnect the fuel pump connector.
5. Disconnect the fuel hoses.

01-14-5
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UsuU11407

Bracket

Rubber mount

Band

AlOIN|=

Fuel hose
r= Assembly Note

Fuel pump
= Assembly Note

Fuel filter (low pressure side)

Fuel gauge sender unit

Fuel Hose Assembly Note
1. Do not apply excessive side force when pushing the
fuel hose onto the fuel pump nipple.
2. Install the clamps as shown.

PIPE

— 3mm{0.1in}

< INSTALL

CLAMPS

' 3mm{0.1in}

Z 7%

PUMP
usU11408

Fuel Pump Assembly Note
e Afterinstalling the fuel pump to the bracket, pull the
pump down so that it is tight against the bracket.

NG OK

Y\«

UsU11409

FUEL PUMP INSPECTION

Fuel Pump Maximum Pressure

Warning

Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-
TION, Fuel Line Safety Procedures.)

1. Disconnect the negative battery cable.

2. Connect a fuel pressure gauge to the fuel main pipe
and plug the outlet of the fuel pressure gauge as
shown. (Install clamps as shown.)

USU114AE

Usu11410

3. Connect the negative battery cable.
4. Connect data link connector terminals F/P and GND
by using a jumper wire.

01-14-6
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usu11411

5. Turn the ignition switch to ON to operate the fuel

pump.
6. Measure the pump maximum pressure.

Fuel pump maximum pressure
481—657 kPa { 4.9—6.7 kgf/cm? , 70—95 psi }

7. Turn the ignition switch to OFF and disconnect the
jumper wire.
8. If not as specified, replace the fuel pump.

Fuel Pump Operation
1. Connect the data link connector terminals F/P and
GND by using a jumper wire.

usu11621

2. Remove the fuel filler cap.

3. Turn the ignition switch to ON.

4. Listen for operational sound of the fuel pump at the
filler inlet.

5. Install the fuel filler cap.

6. If no sound was heard, measure the voltage be-
tween fuel pump harness side connector, terminal B
and a ground.

Voltage
Battery positive voltage

usu11622

7. If not correct, check the fuel pump relay and its cir-
cuits.

8. If the voltage is normal, check for continuity between
fuel pump connector terminal B and a ground.

D oo
D B % =

usu11623

9. If there is continuity, replace the fuel pump.
10. If no continuity, repair the ground circuit.

Hold Pressure
Perform this inspection if the fuel pressure hold inspec-
tion is not as specified.

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate skin
and eyes. To prevent this, always complete
the “Fuel Line Safety Procedures”. (Refer to
01-14 FUEL SYSTEM PRECAUTION, Fuel
Line Safety Procedures.)

1. Disconnect the negative battery cable.

2. Connect a fuel pressure gauge to the fuel main pipe
and plug the outlet of the fuel pressure gauge as
shown. (Install clamps as shown.)

usu11624

3. Connect the negative battery cable.
4. Connect data link connector terminals F/P and GND
by using a jumper wire.

usu11625

01-14-7
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5. Turn the ignition switch to ON for 10 sec. to operate
the fuel pump.

6. Turn the ignition switch to OFF and disconnect the
jumper wire.

7. Observe the fuel pressure after 5 min.

Fuel pressure
More than 343 kPa { 3.5 kgf/cm? , 50 psi }

8. If not as specified, replace the fuel pump.

FUEL PUMP RELAY REMOVAL / INSTALLATION

1. Remove the undercover.

Usu11412

2. Remove the fuel pump relay.

USU114AF

usu11626

3. Install in the reverse order of removal.

FUEL PUMP RELAY INSPECTION

1. Check for continuity between the fuel pump relay
terminals by using an ohmmeter.

Usu11413

USU114AG
O—O : Continuity
Step A B C E
1 O———0
2 B+ Ground Oo———0
UsU11414

2. If not as specified, replace the fuel pump relay.

PRESSURE REGULATOR REMOVAL / INSTALLATION

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-
TION, Fuel Line Safety Procedures.)

1. Disconnect the vacuum hose.
2. Disconnect the fuel return hose.
3. Remove the pressure regulator.
4. Use new O-ring.

U5U114AH

Usu11415

5. Install in the reverse order of removal.

Tightening torque
7.9—10.7 N-m
{ 80—110 kgf-cm , 69.5—95.4 in-Ibf }

01-14-8
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PRESSURE REGULATOR INSPECTION
Fuel Line Pressure

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-
TION, Fuel Line Safety Procedures.)

1. Disconnect the negative battery cable.
2. Connect a fuel pressure gauge between the fuel
main pipe and the fuel main hose. (Install clamps as

shown.)

usu11627

3. Connect the negative battery cable.
4. Start the engine and run it at idle.
5. Measure the fuel line pressure.

USU114AJ

Fuel line pressure
197—245 kPa { 2.0—2.5 kgf/cm?2 , 29—35 psi }

6. If not as specified, carry out the fuel line pressure in-
spection (Refer to 01—14 SYSTEM INSPECTION,
Fuel Line Pressure Inspection.) and inspect the
PRC solenoid valve. (Refer to 01-14 PRC SOLE-
NOID VALVE INSPECTION.)

7. Disconnect the vacuum hose from the pressure reg-
ulator.

PRESSURE REGULATOR

usuU11428
8. Measure the fuel line pressure.

Fuel line pressure
Approx. 284 kPa { 2.9 kgf/cm? , 41 psi }

9. If not as specified, replace the pressure regulator.

PRC SOLENOID VALVE INSPECTION

1. Check for air flow between each port under the fol-
lowing conditions.

TERMINAL B
? TERMINAL A
A )
| =
C
© @

usu11416

USU114AK
O——0O : Continuity O—=0 : Air flow
Terminal Port
Step
A B A B C
1 ( )_—( ) @O ———0)
2 B+ Ground O———=0
Usu11417

2. If not as specified, replace the PRC solenoid valve.

FUEL INJECTOR REMOVAL / INSTALLATION

Warning

e Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries or
death and damage. Fuel can also irritate the
skin and eyes. To prevent this, always com-
plete the “Fuel Line Safety Procedures”.
(Refer to 01-14 FUEL SYSTEM PRECAU-
TION, Fuel Line Safety Procedures.)

USU114AL

. Disconnect the negative battery cable.

. Disconnect the PCV hose.

. Disconnect the vacuum hose.

. Disconnect the fuel injector connectors.

. Remove the fuel distributor and the pressure regula-
tor.

. Remove the grommets, fuel injectors, and insula-
tors.

D arWON=
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3. Install the fuel injectors.

FUEL
INSULATOR
O-RING
: 3 %
O-RING/¢ GROMMET —
- GROMMET
n’ [ R | INSULATOR
ea/ UsU11418 FUEL DISTRIBUTOR

MANIFOLD Usu11420

7. Install in the reverse order of removal, referring to

installation note.
PCV Hose and Vacuum Hose Installation Note

Tighteni_ng torque e Push the ends of the PCV hose, vacuum hose onto
Fuel distributor: 19—25 N-m the fuel injector fittings at least 25 mm { 1.0 in }.
{1.9—2.6 kgf-m , 14—18 ft-Ibf } ¢ Install clamps leaving at least 2—8 mm { 0.1—0.3

. in } from the hose ends.
Fuel Injector Installation Note
1. Use new fuel injector O-rings.
2. Apply a small amount of clean engine oil to the O-
rings before installing.

O-RING

FUEL CORRECT
INJECTOR
m - m oK
WRONG

GROMMET m
m UsU11419

FUEL INJECTOR INSPECTION

USU114AM
Operation Check Fuel Injector Resistance Inspection
1. Warm up the engine and run it at idle. 1. Disconnect the fuel injector harness.
2. Listen for operational sound of the fuel injector by 2. Measure resistance of the fuel injector with an ohm-
using a screwdriver or a soundscope. meter.

Ao
—

usu11629 usu11421

3. If not sound is heard, measure fuel injector resis-

tance. Resistance
4. If the fuel injector resistance is OK, check wiring to 12—16 Q [at 20 °C {68 °F }]
the fuel injector and ECM terminals 4U, 4V, 4W and
4X voltage. 3. If not as specified, replace the fuel injector.

01-14-10
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Fuel Leakage Test 8. If not as specified, replace the fuel injectors.
1. Firmly affix the fuel injectors to the fuel distributor 9. Turn the ignition switch to OFF and remove the
with wire. jumper wire.

Injection Volume Test

Warning

e Fuel vapor is hazardous. It can very easily
ignite, causing serious injury and damage.
Always keep sparks and flames away from
fuel.

1. Firmly affix the fuel injectors to the fuel distributor
with wire.

usu11422

2. Disconnect the fuel injector connectors.

3. Remove the fuel distributor and fuel injectors togeth-
er with the fuel hoses connected.

4, Connect data link connector terminals F/P and GND
by using a jumper wire.

usu11425

2. Disconnect the fuel injector connectors.

3. Remove the fuel distributor and fuel injectors togeth-
er with the fuel hoses connected.

4. Connect the SST to the battery and an fuel injector.

Usu11423

5. Turn the ignition switch to ON.
6. Tilt the fuel injectors approx. 60 degrees and verify
that no fuel leaks from the fuel injector nozzles.

Usu11426

5. Check the injection volume by using a graduated
container.

Injection volumes
UsU11424 59—76 ml { 59—76 cc , 2.0—2.5 fl oz }/15 sec.

7. If fuel leaks from the fuel injector, replace it. 6. If not as specified, replace the fuel injectors.

Leakage specification
1 drop/2 minutes

01-14-11






EXHAUST SYSTEM
01-15 EXHAUST SYSTEM

EXHAUST SYSTEM INSPECTION ..... 01-15-1
EXHAUST SYSTEM
REMOVAL / INSTALLATION ......... 01-15-1

EXHAUST SYSTEM INSPECTION

USU115AA
1. Start the engine and check each exhaust system 2. If leakage is found, repair or replace as necessary.
component for exhaust gas leakage.
EXHAUST SYSTEM REMOVAL / INSTALLATION
USU115AB

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

64—89 { 6.5—9.1,48—65}

39—46 { 3.9—4.7 ,290—33}

30—49 {3.0—5.0,22—36}

38—51{3.8—5.3,28—38}

®

19—25{1.9—2.6,14—18}
38—51 { 3.8—5.3,28—38)

N-m { kgf-m, ft-Ibf }
7.9—10.7 N-m { 80—110 kgf-cm , 69.5—95.4 in.Ibf }

U5U11501
1 Heated oxygen sensor (Rear) 5 | Front exhaust pipe
2 | Heated oxygen sensor (Front) 6 | Exhaust manifold insulator
3 | Main silencer 7 | Exhaust manifold
4 | Three way catalytic converter

01-15-1






EMISSION SYSTEM

01-16 EMISSION SYSTEM
ROLLOVER VALVE INSPECTION ..... 01-16-1 PURGE SOLENOID VALVE
CHECK VALVE (TWO-WAY) INSPECTION ..........ccivviinnnnnn 01-16-2
INSPECTION .....ciiiiiiiiiinnnnnns 01-16-1 EGR VALVE INSPECTION ............ 01-16-3
CHECK VALVE (THREE-WAY) EGR SOLENOID VALVE INSPECTION . 01-16-3
INSPECTION .......coiviiiiiiinnns 01-16-1 EGR Solenoid Valve (Vacuum)....... 01-16-3
CHARCOAL CANISTER INSPECTION . 01-16-2 EGR Solenoid Valve (Vent) .......... 01-16-3
PCV VALVE INSPECTION ............ 01-16-2
ROLLOVER VALVE INSPECTION
USU116AA

1. Remove the rollover valve.
2. Blow through the valve and verify that air flows in the
direction shown.

-

Usu11601

3. Turn the valve over and blow through the valve.
Verify that no air flows.
4. Replace the valve if necessary.

X

UsuU11602

CHECK VALVE (TWO-WAY) INSPECTION

1. Remove the two-way check valve.
2. Check the operation of the valve by using a vacuum
pump.

Specification

Apply approx. —2.0 kPa { —15 mmHg, .
—0.59 inHg } vacuum to port A Air flow
Apply approx. —5.9 kPa { —44 mmHg, .
—1.7 inHg } vacuum to port B Air flow

UsU116AB

INSTALLATION DIRECTION

U5U11603

3. If not as specified, replace the two-way check valve.

CHECK VALVE (THREE-WAY) INSPECTION

1. Remove the three-way check valve and plug port C.
2. Check operation of the valve by using a vacuum
pump.

Specification

Apply approx. —4.9 kPa { —37 mmHg, .
~1.5inHg } vacuum to port A Air flow
Apply approx. —9.3 kPa { —70 mmHg, .
—2.8 inHg } vacuum to port B Air flow

USU116AC

/ 0 B
N — —/' A
\

UsuU11604

3. If not as specified, replace the three-way check

valve.

01-16-1
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CHARCOAL CANISTER INSPECTION

USU116AD
e Visually check for damage and replace the charcoal
canister if necessary.
UsU11605
PCV VALVE INSPECTION
USU116AE

1. Warm up the engine to the normal operating temper-

ature and run it at idle.
2. Disconnect the PCV valve together with the ventila-
tion hose from the cylinder head cover.

VENTILATION

5. Remove the PCV valve.

6. Blow through the valve from port A and verify that air
comes out from port B.

7. Blow through the valve from port B and verify that no
air comes out from port A.

D

usu11606
. UsuU11607
3. Block the PCV valve opening.
4. Verify that vacuum is felt. 8. Replace the PCV valve if necessary.
PURGE SOLENOID VALVE INSPECTION
USU116AF
1. Remove the purge solenoid valve. O—-0 : Continuity C0=—=0 : Air flow
2. Check for air flow between ports of the solenoid Terminal Port
valve. Step
A B A B
GROUND TERMINAL A
L BATTERY POSITIVE © O
VOLTAGE 2 B+ Ground O———0
B A U5U11609

I ==

t % |
@) o TERMINAL B

A
B e ®

usu11608

3. If not as specified, replace the purge solenoid valve.

01-16-2
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EGR VALVE INSPECTION

1. Start the engine and let it idle.

2. Connect a vacuum pump as shown and apply vacu-
um.

3. Verify that the engine runs roughly or stalls at more
than the specified vacuum.

EGR VALVE

usu11610

USU116AG
Specification
-8.7— -11 kPa
{-65— -90 mmHg , -2.6— -3.5 inHg }

4. If not as specified, replace the EGR valve. (Refer to
01-13 INTAKE-AIR SYSTEM COMPONENTS RE-
MOVAL / INSTALLATION.)

EGR SOLENOID VALVE INSPECTION

EGR Solenoid Valve (Vacuum)
1. Remove the EGR solenoid valve (vacuum).
2. Check for air flow between ports of the solenoid
valve.

EGR SOLENOID VALVE

USU116AH
EGR Solenoid Valve (Vent)
1. Remove the EGR solenoid valve (vent).
2. Check for air flow between ports of the solenoid
valve.

TERMINALA  (VACUUM) B 6 > N
AN ! TEBMINAL B
] m { A R = oM
di| \ , \i
i~ Q)
N >
33 N :
BATTERY ~ /) (,,,l . = c
b= ]
/| = A TERMINALA [& ©
TERMINAL B
usuU11611 EGR SOLENOID VALVE (VENT) UsU11613
O—0 : Continuity O=—=0 : Air flow O—0 : Continuity O=—=0 : Air flow
Terminal Port Terminal Port
Step Step
A B A B A B A B C
1 oO——1—0 1 O——0 O O
2 B+ Ground O———0 2 B+ Ground O——=F—0
usu11612 Usu11614

3. If not as specified, replace the EGR solenoid valve
(vacuum).

3. If not as specified, replace the EGR solenoid valve

(vent).
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CHARGING SYSTEM

Warning

e Hydrogen gas is produced during normal
battery operation. A battery-related explo-
sion can cause serious injury. Keep all
flames (including cigarettes), heat, and
sparks away from the top and surrounding
area of open battery cells.

Caution

e To prevent damage to electrical compo-
nents or the battery, turn all accessories off
and stop the engine before performing
maintenance or recharging the battery.

01-17-1

01-17 CHARGING SYSTEM
BATTERY GENERATOR
REMOVAL / INSTALLATION ......... 01-17-1 DISASSEMBLY / ASSEMBLY ........ 01-17—-4
BATTERY INSPECTION .............. 01-17-1 GENERATOR INSPECTION ............ 01-17-5
Voltage Inspection ................. 01-17-2 Rotor seviiviiiiiiii 01-17-5
Battery Discharge Test.............. 01-17-2 Stator ...iiiii 01-17-5
Terminal and Cable Inspection ....... 01-17-2 Brush...ooivviiii e 01-17-5
BATTERY RECHARGING ............. 01-17-3 Brush Spring .......ovviiiinininnnn 01-17-6
BATTERY REPLACEMENT ........... 01-17-3 Rectifier ....oovvviininiiiin.. 01-17-6
GENERATOR
REMOVAL / INSTALLATION ......... 01-17-3
BATTERY REMOVAL / INSTALLATION
USU117AG
1. Remove the battery cover.
2. Disconnect the battery cables. 1 | Battery clamp
3. Remove in the order indicated in the table. > |Batt
4. Install in the reverse order of removal indicated in atlery
the table. 3 | Battery vent hose
3.0—6.8N-m 4 | Battery tray
b s2inio) 5 | Battery bracket
7.9—11.7 N-m
{ 80—120 kgf-cm,
70—104 in-Ibf }
UsuU11715
BATTERY INSPECTION
USU117AA

Obtain the code number and deactivate the
audio anti-theft system before disconnect-
ing the battery. (Refer to 09—20 ANTI-THEFT
SYSTEM SETTING THE CODE NUMBER.)




CHARGING SYSTEM

Voltage Inspection

i

Caution

e When disconnecting the battery, remove the
negative cable first and install it last to pre-
vent damage to electrical components or the

Ll
%E):<.
Mesxi
" " O

battery.
1. Disconnect the battery cables from the battery. + =
2. Connect a voltmeter to the battery.
BATTERY
Usu11701
Battery Discharge Test
Measure open circuit voltage of battery with a digital voltmeter
capable of reading 0.01 V
Below 124 V Above 124V
I |
Quick charge for 30 min-
utes and recheck voltage
Below 12.4 V Above 124V
| | Test load
Replace battery o Apply test load (see test load chart) to the Battery Load (A)
battery using a battery load tester S46A24L(S) 105
¢ Record battery positive voltage at the end of
15 seconds; is voltage more than specifica-
ion?
tion’ Battery voltage with load
Approximate Minimum
| | battery temp. voltage (V)
YIES NI° 21°C{70°F) 9.6
15 °C { 60 °F } 9.5
Battery OK Repl batt
attery eplace battery 10 °C {50 °F } 9.4
4°C {40 °F} 9.3
-1°C {30 °F} 9.1
-7°C{20°F} 8.9
—12°C {10 °F } 8.7
-18°C {0 °F} 8.5
usu11716
3. Inspect for corroded or frayed battery cables.
Terminal and Cable Inspection 4. Check the rubber protector on the positive terminal
1. Clean and tighten the battery terminals and cables. for proper coverage.

2. Coat the terminals with grease.

01-17-2
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BATTERY RECHARGING

Warning

Hydrogen gas is produced during normal
battery operation. A battery-related explo-
sion can cause serious injury. Keep all
flames (including cigarettes), heat, and
sparks away from the top and surrounding
area of open battery cells.

Caution

Do not quick charge for over 30 minutes. It
will damage the battery.

Battery Slow charge (A) | Quick charge (A)

S46A24L(S) Under 3 Max. 20

1. Remove the battery cover.
2. Disconnect the battery cables.

UsU117AB

3. Remove the battery from the vehicle.

4. Place the battery in a pan of water to prevent it from
overheating. The water level should come up about
halfway on the battery. Keep water off the top of the
battery.

Usu11702

5. Charge the battery.

BATTERY REPLACEMENT

Note

When replacing the battery, replace it with the
same type Mazda genuine battery (with vent
hose).

GENERATOR REMOVAL / INSTALLATION

Warning

When the battery cables are connected,
touching the vehicle body with generator
terminal B will generate sparks. This can
cause personal injury, fire, and damage to
the electrical components. Always discon-
nect the battery before performing the fol-
lowing operation.

Caution

Reversing the battery connections or using
high-voltage testers will damage the rectifi-
er.

Do not start the engine while the connector
is disconnected from terminals L and S. It
can damage the generator.

Note

Battery positive voltage is always present at
generator terminal B when the battery is con-
nected.

USU117AF
USU117AC
TERMINAL B
TERMINAL L
=
F—
{ ]
—
—
TERMINAL S UsU11703

1. Disconnect the negative battery cable.

2. Disconnect the power steering pressure switch con-
nector.

3. Disconnect the water thermoswitch connector.

4. Disconnect the IAC valve connector.

5. Remove the intake air pipe.

<

Usu11704
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6. Disconnect the wire and connector from the genera- Tightening torque
tor. Bolt 1: 38—51 N-m
7. Remove the generator bolts and nut. {3.8—5.3 kgf-m , 28—38 ft-Ibf }
8. Remove the generator. Bolt 2: 19—25 N-m
9. Install in the reverse order of removal. {1.9—2.6 kgf-m , 14—18 ft-Ibf }

Nut 3: 9.9—14.7 N-m
{100—150 kgf-cm , 87—130 in-Ibf }

UsuU11705

GENERATOR DISASSEMBLY / ASSEMBLY

UsU117AD

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

2.0—5.3 N-m { 20—55 kgf-cm , 18—47 in.Ibf }

5.9—9.8 N-m
{60—100 kgf-cm , 53—86 in-Ibf }

2.0—5.3N-m
{20—55 kgf-cm,
18—A47 in.Ibf }

....

3.0—6.3N'm
@ { 30—65 kgf-cm , 27—56 in.Ibf }

59—98 { 6.0—10,44—72}

2.0—5.3 N-m { 20—55 kgf-cm , 18—47 in-Ibf } N-m { kgf-m, ft-Ibf }

Usu11706
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1 Pulley nut 6 | Brush holder
2 | Pulley 7 |Brush

3 | Front cover 8 | Rectifier

4 | Rotor 9 | Rear cover

5 | Stator

GENERATOR INSPECTION

Rotor
1. Wiring damage
(1) Checkthe resistance between the slip rings with
an ohmmeter.

Specification
3.5—4.5 Q[20 °C {68 °F}]

usu11707

(2) If not within the specification, replace the rotor.
2. Ground of field coil
(1) Check for no continuity between each slip ring
and the core with an ohmmeter.

Usu11708

(2) Replace the rotor if there is continuity.
3. Slip ring surface
e Ifthe slip ring surface is rough, use fine sandpa-
per to repair it.

Stator
1. Wiring damage
(1) Check for continuity between the stator coil
leads with an ohmmeter.

USU1T17AE

UsU11709

(2) Replace the stator if there is no continuity.
2. Ground of stator coil
(1) Check for no continuity between the stator coil
leads and the core with an ohmmeter.

usu11710

(2) Replace the stator if there is continuity.

Brush
e If any brush is worn almost to or beyond the wear
limit, replace all the brushes.

Standard

21.5mm { 0.846 in }
Minimum

8.0mm {0.32in}

T

MINJMU
—— WEAR LIMIT LINE

STANDARD

Usu11711

01-17-5




CHARGING SYSTEM

Brush Spring

1. Measure the force of the brush spring with a spring >l P1 >
pressure gauge. ' L P,
2. Replace the spring if necessary. g ( ‘L > —»—— B
> —p—

Standard force
3.2—4.3 N { 0.32—0.44 kgf , 0.71—0.96 Ibf }
Minimum = E ¥y
1.6—2.3 N { 0.16—0.24 kgf , 0.36—0.52 Ibf }

T
Note UsU11713
e Read the spring pressure gauge at a brush tip o
projection of 2 mm { 0.079in }. 2. Replace the rectifier if necessary.
B il
O
o3
P1 P2 P3
T

E (HEAT SINK)
UsU11714

usu11712

Rectifier
1. Check for continuity of the diodes with an ohmmeter.

Negative (Black) | Positive (Red) Continuity
E Yes
B P4, Pa, P3 No
T No
E No
P1, P2, P3 B Yes
T Yes

01-17-6
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01-18 IGNITION SYSTEM
SPARK PLUG
REMOVAL /INSTALLATION ......... 01-18-1
SPARK PLUG SPARKTEST .......... 01-18-1
SPARK PLUG INSPECTION .......... 01-18-1
IGNITION COIL INSPECTION ......... 01-18-2
Secondary Coil Winding ............ 01-18-2
Insulation Resistance of Case ....... 01-18-2

IGNITION COIL REPLACEMENT ...... 01-18-3
IGNITION CONTROL MODULE

INSPECTION .............cviiaeet 01-18-3
HIGH-TENSION LEAD

REMOVAL / INSTALLATION ......... 01-18-3

HIGH-TENSION LEAD INSPECTION ... 01-18-3

SPARK PLUG REMOVAL / INSTALLATION

Caution

e Pulling on the wire part of the spark plug
lead may break it. To remove the lead, pull
only on the boot.

e To avoid breaking the spark plug, be sure to
fit the socket squarely over it.

USU118AA
2. Remove the spark plug.
3. Install in the reverse order of removal.

Tightening torque
15—22 N-m { 1.5—2.3 kgf-m , 11—16 ft-ibf }

1. Disconnect the high-tension lead. NG OK
OK 7KET
" a 5
— usuU11802
usU11801
SPARK PLUG SPARK TEST

1. Disconnect the high-tension lead from the spark
plug.

2. Connect a new spark plug to the high-tension lead.

3. Hold the high-tension lead with insulated pliers
approx. 5—10 mm { 0.20—0.39 in } from a ground.

4. Crank the engine and verify that a strong blue spark
is visible. If not, replace the spark plug or high-ten-
sion lead as necessary.

UsuU11803

U5U118AB
Note
e |f atiming light is used to check for spark, some
lights will not illuminate at No.2 and No.4 cylin-
ders even if the ignition system is normal.

SPARK PLUG INSPECTION

Check the following and replace the spark plugs as nec-
essary.

U5U118AC
1. Damaged insulation
2. Worn electrodes

01-18-1
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3. Carbon deposits
If cleaning is necessary, use a plug cleaner or a wire
brush. Wipe upper insulator.

4. Damaged gasket

Plug gap
1.0—1.1 mm { 0.040—0.043 in }

WEAR AND
CARBON BUILDUP

BURNS

[

SLALLSE SXRA

L

——F DAMAGE AND
—" DETERIORATION

DAMAGE

UsuU11804

IGNITION COIL INSPECTION

Secondary Coil Winding
1. Remove the high-tension leads.
2. Measure resistance of the secondary coil winding of
each coil with an ohmmeter.

Secondary coil winding resistance
8.7—12.9 kQ [at 20 °C {68 °F }]

"~
®

e

3. If not within the specification, replace the ignition
coil.

UsU11805

USU118AD

Insulation Resistance of Case
1. Remove the high-tension leads and disconnect the
connectors.
2. Use a 500 V megger tester to measure the insula-
tion resistance between the primary terminal and
the coil case.

Resistance
Above 10 MQ

usu11806

3. If not as specified, replace the ignition coil.

01-18-2
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IGNITION COIL REPLACEMENT

1. Disconnect the high-tension leads and ignition coil
connector.

2. Remove the mounting bolts and the ignition coil.

3. Install in the reverse order of removal.

Tightening torque
19—25 N-m { 1.9—2.6 kgf-m , 14—18 ft-Ibf }

USU118AE

\Y
/:ﬁ_ usu11807

IGNITION CONTROL MODULE INSPECTION

1. Check the poor connection of the ignition coil, high-
tension leads and the ECM.

2. Check the ignition coil and the high-tension leads.

3. Measure the voltage at the following ECM terminals.
e 4N ignition control module (No.1, 4)

USU118AF
e 4R ignition control module (No.2, 3)
e 4F, 4G camshaft position sensor (SGT, SGC)
e 3B mass air flow sensor
4. If all are normal, but misfire still occurs, replace the
ignition coil.

HIGH-TENSION LEAD REMOVAL / INSTALLATION

USU118AG
Caution and negatively effect electronic compo-
e Reinstall the high-tension leads to their nents.
original positions. Incorrect installation can
damage the leads and cause power loss,
HIGH-TENSION LEAD INSPECTION
USU118AH

1. Use an ohmmeter to measure the resistance of each
lead.

Resistance
16 kQ per 1.00 m {3.28 ft }

usuU11808

2. If not as specified, replace the high-tension lead.

01-18-3
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01-19 STARTING SYSTEM
STARTER ARMATURE INSPECTION ............ 01-19-4
REMOVAL / INSTALLATION ......... 01-19-1 YOKEINSPECTION..........ccivven 01-19-5
STARTER INSPECTION .............. 01-19-1 MAGNETIC SWITCH INSPECTION .... 01-19-5
Pull-outTest vovevveenrnernnneeennn 01-19-1 BRUSH AND BRUSH HOLDER
Pinion Gap Check ...oevvvvvnnnnns, 01-19-1 INSPECTION .......coiiivinninnnnn, 01-19-5
Return Test ...cvveiiieniirnnrananss 01-19-1 Insulation of Brush Holder ........... 01-19-5
No-load Test ...vvivenrenenrennnnns 01-19-2 Brush.....cviviiiiiiii it i ennnes 01-19-5
STARTER STARTER INTERLOCK SWITCH
DISASSEMBLY / ASSEMBLY ........ 01-19-3 INSPECTION .......coiviiiiiinennns 01-19-6
STARTER REMOVAL / INSTALLATION
USU119AA

Caution

e Obtain the code number and deactivate the
audio anti-theft system before disconnect-
ing the battery. (Refer to 09—20 ANTI-THEFT
SYSTEM SETTING THE CODE NUMBER.)

. Disconnect the negative battery cable.

. Disconnect the wiring from the starter.

. Remove the starter bracket. (MT)

. Raise the front of the vehicle and support it with
safety stands.

. Remove the bolts and the starter.

. Install in the reverse order of removal.

AOWON =

o,

Tightening torque
Nut 1: 9.9—11.7 N-m
{ 100—120 kgf-cm , 87—104 in-Ibf }
Bolt, Nut 2: 38—51 N-m
{ 3.8—5.3 kgf-m , 28—38 ftIbf }

Bolt 3: 16—22 N-m

{1.6—2.3 kgf-m , 12—16 ft-Ibf }
Bolt 4: 38—51 N-m

{3.8—5.3 kgf-m , 28—38 ft-Ibf }

UsU11901

STARTER INSPECTION

Pull-out Test

e Verify that the pinion is pulled out with battery posi-
tive voltage connected to terminal S and the starter
body grounded.

TERMINAL S

UsU11902

Pinion Gap Check
1. Measure the pinion gap while the pinionis pulled out.

Specification
0.5—2.0 mm { 0.020—0.078 in }

USU119AB

\ ~ / /
0.5—2.0 mm { 0.020—0.078 in }

N
UsU11903

2. Adjust the pinion gap by increasing/decreasing the
number of adjustment washers (between drive
housing front cover and magnetic switch) if it is not
within the specification.

Return Test
1. Disconnect the motor wire from terminal M.
2. Connect battery positive voltage to terminal M and
ground the body.

01-19-1
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UsuU11904

3. Pull out the overrunning clutch with a screwdriver.
Verify that it returns to its original position when re-
leased.

No-load Test
1. After adjusting the pinion gap, form a test circuit with
a voltmeter and an ammeter.

Note
e Use heavy gauge wires and tighten each termi-
nal fully.

2. Close switch K to run the starter.

SWITCH K \

AMMETER ?
VOLTMETER

B+

UsU11905
3. Check for the following:
Item MT AT
Starter type kW 0.95 1.4
Voltage V 11.5 11
Current A Max. 60 Max. 90
Gear shaft speed rpm Min. 6,600 Min. 3,000

4. If not as specified, check for the cause by referring
to Inspection.

01-19-2
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STARTER DISASSEMBLY / ASSEMBLY

USU119AC
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

MT
3.9—7.0 N-m { 38—72 kgf-cm , 34—62 in-Ibf }

4.2—7.5 N-m { 42—77 kgf-cm , 37—66 in-Ibf }

3.9—7.0 N-m { 39—72 kgf-cm , 34—62 in-Ibf }
UsuU11906

1 Magnetic switch 5 | Yoke
2 | Rear housing 6 | Brush and brush holder
3 | Front cover 7 | Drive pinion
4 | Armature
AT 24—04Nm {24—45 kgtom, 21-39Inbl} 5 71 Nem {39—72 kgt-cm , 34—62 in-Ibf }
4.1—7.5 N-m { 42—77 kgf-cm , 36—67 in-Ibf } Usu
5U11907
1 Magnetic switch 7 | Front cover
2 | Rear housing 8 |Lever
3 | Brush and brush holder 9 | Drive pinion
4 | Armature 10 | Internal gear
5 | Yoke 11 | Gear shaft
6 | Planetary gear 12 | Bearing

01-19-3
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ARMATURE INSPECTION

1. Ground of armature coil
e Check for no continuity between the commuta-
tor and the core with an ohmmeter. Check the
entire circumference of the commutator. Re-
place the armature if there is continuity.

UsuU11908

2. Insulation of armature coil
e Check for no continuity between the commuta-
tor and the shaft with an ohmmeter. Check the
entire circumference of the commutator. Re-
place the armature if there is continuity.

Usu11909

3. Runout of commutator
(1) Place the armature on V-blocks, and measure
the runout with a dial indicator.
(2) Repair with a lathe if the runout exceeding the
specification is small, or replace the armature if
necessary.

Runout
0.03 mm { 0.001 in}

Usu11910

USU119AD
4. Outer diameter of commutator
o Replacethe armature if the outer diameter of the
commutator is at the grind limit or less.

Grind limit
30.8 mm{1.21in}

usu11911

5. Roughness of commutator surface
e |f the commutator surface is dirty, wipe it with a
cloth; if it is rough, repair with a lathe or fine
sandpaper.
6. Segment groove depth
o |f the depth of the molding between segments is
at the depth limit or less, undercut the grooves
to the standard depth.

Standard depth

0.5—0.8 mm { 0.02—0.03 in }
Depth limit

0.2 mm { 0.008 in }

usu11912
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YOKE INSPECTION

1. Wiring damage of field coll
(1) Check for continuity between the connector and
the brushes with an ohmmeter.

usu11913

(2) Replace the yoke if there is no continuity.
2. Ground of field coil
(1) Check for no continuity between the connector
and the yoke with an ohmmeter.

USU119AE

usu11914

(2) Repair or replace the yoke if there is continuity.
3. Installation of field coil
o Replace the yoke if the field coil is loose.

MAGNETIC SWITCH INSPECTION

1. Wiring damage (terminal S — terminal M)
e Check for continuity between terminals S and M
with an ohmmeter. Replace the magnetic switch
if there is no continuity.

TERMINAL M

Usu11915

USU119AF
2. Wiring damage (terminal S — body)
e Check for continuity between terminal S and the
body with an ohmmeter. Replace the magnetic
switch if there is no continuity.

~~ TERMINAL S

uUsu11916

BRUSH AND BRUSH HOLDER INSPECTION

Insulation of Brush Holder

e Check for no continuity between each insulated
brush and the plate with an ohmmeter. Replace the
brush holder if there is continuity.

usu11917

USU119AG
Brush
e If any brush is worn almost to or beyond the wear
limit, replace all the brushes.

mm {in }
Item MT AT
Standard 17.0{0.67 } 17.5{0.69}
Wear limit 11.5{0.46 } 12.0{0.47}
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WEAR LIMIT

usu11918

USU119AH

1. Disconnect the starter interlock switch connector.
2. Check continuity of the switch with an ohmmeter.

STARTER INTERLOCK SWITCH INSPECTION

SPRING

Pedal Continuity
Depressed Yes
CONTACT PLATES Released No
IGNITION SWITCH | | RoD
IG1
STARTER ) )

1G2 INTERLOCK SWITCH — -
Ao\c»\ . _}I-.‘.‘

Ié ! 2 l
N
| N X @
BATTERY
UsuU11920
the starter interlock

- 3. If not as specified, replace

usU11919
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CRUISE CONTROL SYSTEM

01-20 CRUISE CONTROL SYSTEM
CRUISE CONTROL MODULE ACTUATOR CABLE ADJUSTMENT ... 01-20-4
REMOVAL / INSTALLATION ......... 01-20-1 CRUISE CONTROL MAIN SWITCH
CRUISE CONTROL MODULE REMOVAL / INSTALLATION ......... 01-20-5
INSPECTION ........coiiiiiiiannnns 01-20-1 CRUISE CONTROL MAIN SWITCH
Terminal Voltage List (Reference) .... 01-20-2 INSPECTION ..........ccoviiiinnn, 01-20-5
CRUISE ACTUATOR CRUISE CONTROL SWITCH
REMOVAL / INSTALLATION ......... 01-20-3 INSPECTION .........cciiiinnn... 01-20-5

CRUISE ACTUATOR INSPECTION .... 01-20-3
ACTUATOR CABLE
REMOVAL / INSTALLATION ......... 01-20—4

CRUISE CONTROL MODULE REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Remove the passenger’s side front side trim.
3. Remove in the order indicated in the table.
4. Install in the reverse order of removal.

5. Install the passenger’s side front side trim.
6. Connect the negative battery cable.

Us5U12001

U5U120AA

Connector

2 Bolt

3 | Cruise control module

CRUISE CONTROL MODULE INSPECTION

. Remove the passenger’s side front side trim.

O WN =

module.

USU120AB

. Remove the cruise control module without disconnecting the connector.

. Measure the voltage at the cruise control module terminals as indicated below.

. Disconnect the cruise control module connector before checking for continuity at terminal T.

. If not as specified, inspect the parts listed under “Inspection area” and the related wiring harnesses.

. If the parts and wiring harnesses are okay but the system still does not work properly, replace the cruise control
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CRUISE CONTROL SYSTEM

Terminal Voltage List (Reference)

S Q o M G E C A
T T N L] o} H F| D| B
usuU12002
. . . . Voltage (V)/ .
Terminal Signal Connection Test condition Continuity Inspection area
Cruise control B+
Cruise actuator . Ignition switch | main switch on e Brake switch
A control Cruise actuaotr at ON Cruise control 0 e Cruise actuator
main switch off
Cruise control B+
Cruise actuator - Ignition switch | main switch on o Brake switch
B control Cruise actuator atON Cruise control 0 e Cruise actuator
main switch off
Cruise control B+
Cruise actuator . Ignition switch | main switch on e Brake switch
c control Cruise actuator at ON Cruise control e Cruise actuator
main switch off 0
D — Not used — — —
Press gnd hold
Cruise control | Cruise control | .. itch OFF side of 0 e METER 15 A fuse
E main switch in- | main switch gtn(')'lgn swite cruise control e Cruise control main
put (N.C) a main switch switch
Other B+
Press_ and hold
Cruise control | Cruise control || .. itch ON side of B+ e METER 15 A fuse
F main switch in- | main switch %n(')ﬁn switeh | cruise control e Cruise control main
put (N.O) a main switch switch
Other 0
i Ignition switch at ON B
G Hf?LD switch oM g i ! + oM
O Ignition switch at LOCK or ACC 0
Cruise control B+
Cruise actuator . Ignition switch | main switch on
H Brake switch —_
power supply at ON Cruise control 0
main switch off
iti i Depress clutch
|l wien ) PoRS :
MT | switch Clutch switch - Clutch switch
input cruise control | Release clutch
| main switch on | pedal B+
Ignition switch | Selector lever
Selector . 0
Transmission at ON and at N or P range i .
AT Iec;/;':ion range switch cruise control Transmission range switch
P main switch on | Other B+
Ignition switch | Turn SET/ 0
Cruise control | Cruise control | at ON and COAST switch . .
L switch input switch cruise control Cruise control switch
main switch on | Other Approx. 5
i Depress brake pedal B
M Brake switch Brake switch epress brake peda + e STOP 15 A fuse
input Release brake pedal 0 e Brake switch
Ignition switch | Turn RESUME/ 0
Cruise control | Cruise control | at ON and ACCEL switch . .
N switch input switch cruise control Cruise control switch
main switch on | Other Approx. 5
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CRUISE CONTROL SYSTEM

. . . - Voltage (V)/ .
Terminal Signal Connection Test condition Continuity Inspection area
Ignition switch Degr:—zss brake 0
Brake switch : at ON and peda :
0} input Brake switch cruise control | Release brake Brake switch
main switch on | pedal B+
. Ignition switch at ON, cruise con-
. Vehicle speed : : ! A Alternates | e METER 15 A fuse
P Vehicle speed sensor trol main switch on, and rear tires 0and5 e Instrument cluster
rotating
Q — Not used — — —
R — Not used - — —
s |+B STOPISA | Gonstant B+  |STOP 15Afuse
Cruise control Constant: Check for continuity to
T module ground GND ground Yes GND

CRUISE ACTUATOR REMOVAL / INSTALLATION

U5U120AC
1. Disconnect the negative battery cable. 1 | Connector
2. Remove in the order indicated in the table. > 1A o
3. Install in the reverse order of removal. ctuator cable
4. Connect the negative battery cable. 3 | Vacuum hose
5. Adjust the actuator cable. 4 |Bolt
5 Nut
6 Cruise actuator
@
Us5U12003
CRUISE ACTUATOR INSPECTION
USU120AD

1. Disconnect the cruise actuator connector.
2. Measure the resistance between the cruise actuator
terminals by using an ohmmeter.

5. Connect the battery positive voltage and a ground to
the terminals as shown and confirm the operation of
the actuator cable.

Terminal Resistance (Q) Terminal connection Operation of
C—A Step the actuator
o 53 A B c D cable
C_D 5—35 1 GND | GND | B+ | GND Pull
— 2 GND — B+ GND Hold
3. Disconnect the actuator cable from the accelerator 3 GND — B+ — Extend
pedal. 4 — — — — Release

4, Allow the engine to idle.
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CRUISE CONTROL SYSTEM

UsuU12004

6. If not as specified, replace the cruise actuator.

ACTUATOR CABLE REMOVAL / INSTALLATION

1. Disconnect the actuator cable from the accelerator
pedal.
2. Remove the clamp from the inside of the firewall.

ACCELERATOR
PEDAL

ACTUATOR
CABLE

UsU12005

3. Loosen the nut and remove the actuator cable from
the cruise actuator.

U5U120AE

Usu12006

4, Install in the reverse order of removal.
5. Adjust the actuator cable.

ACTUATOR CABLE ADJUSTMENT

e Adjust the nut so that the actuator cable free play is
as specified when the actuator cable is pressed
lightly.

Cable play on both the cruise actuator side and
throttle body side
1.0—5.0 mm { 0.04—0.19in }

USU120AF

UsuU12007
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CRUISE CONTROL SYSTEM

CRUISE CONTROL MAIN SWITCH REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.
2. Remove in the order indicated in the table.

3. Install in the reverse order of removal.

4. Conrnect the negative battery cable.

Us5U12008

USU120AG

1 Cruise control main switch
2 Connector

CRUISE CONTROL MAIN SWITCH INSPECTION

1. Remove the cruise control main switch.

2. Check for continuity between the cruise control main

switch terminals by using an ohmmeter.
O—O : Continuity O—@—O : Bulb

Terminal
Switch position A B D F G H
Neutral o@®0 | 010
OFF o-®-0 o®0
ON 001010 | OO0

UsuU12009

USU120AH

usu12010

3. If not as specified, replace the cruise control main
switch.

CRUISE CONTROL SWITCH INSPECTION

1. Disconnect the negative battery cable.

2. Remove the center lower panel.
3. Disconnect the combination switch connector.
4. Check for continuity between the cruise control

switch terminals by using an ohmmeter.

O—O0 : Continuity

Terminal
Switch position
A Cc D
SET/COAST O O
OFF
RESUME/ACCEL O——m—0

Usu12011

USU120AJ
SET/ ! ! RESUME/ [ ]
COAST ACCEL c A
D *
D)
uUsu12012

5. If not as specified, replace the wiper unit. (Refer to
09-18 COMBINATION SWITCH DISASSEMBLY /
ASSEMBLY.)
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01-40 CONTROL SYSTEM
CONTROL SYSTEM COMPONENT
LOCATION.......ciiiiiiiiinnennes 01-40-1
ENGINE CONTROL MODULE (ECM)
REMOVAL / INSTALLATION ......... 01-40-2
ENGINE CONTROL MODULE (ECM)
INSPECTION ......c.cvvviiiinnnnnnn 01-40-3
Using SSTs (Engine Signal Monitor) .. 01-40-3
Terminal Voltage (Reference) ........ 01-40-4
Using SSTS (NGS) +..evvvvinnnnnnn. 01-40-7
MASS AIR FLOW SENSOR
INSPECTION ........covviiiiinnnnns 01-40-10
Using SSTs (Engine Signal Monitor) .. 01-40-10
Using SSTs (NGS) .......vovinnnnes 01-40-10
Intake Air Temperature Sensor....... 01-40-10
CAMSHAFT POSITION SENSOR
INSPECTION ........coiviiiiinnnnns 01-40-10
CAMSHAFT POSITION SENSOR
REPLACEMENT ..........cccieantn 01-40-11
CRANKSHAFT POSITION SENSOR
INSPECTION .........chvvivinannnnn 01-40-11
CRANKSHAFT POSITION SENSOR
ADJUSTMENT ..........coiinnnnns, 01-40-12
CRANKSHAFT POSITION SENSOR
REPLACEMENT ............ccuettn 01-40-12
THROTTLE POSITION SENSOR
INSPECTION...........cc0vveveneen 01-40-12
Closed Throttle Position Switch ...... 01-40-12
Throttle Position Sensor ............ 01-40-13

THROTTLE POSITION SENSOR

ADJUSTMENT ........cvivivinnnens 01-40-13
Closed Throttle Position Switch ...... 01-40-13
Throttle Position Sensor ............ 01-40-14

THROTTLE POSITION SENSOR
REPLACEMENT ..........ccvivvnnnn 01-40-14
ENGINE COOLANT TEMPERATURE SENSOR
INSPECTION ........iiiiiiiinnnes 01-40-15
HEATED OXYGEN SENSOR

INSPECTION ......c.oiiviiiiiinnnnn 01-40-15
SEBNSOI iviverirerererirnnrananan 01-40-15
Heater ...ooviviiiiiiiiieniiennanns 01-40-16

EGR VALVE POSITION SENSOR
INSPECTION .......civiviiiiinennnn 01-40-16

Using SSTs (Engine signal monitor) .. 01-40-16
EGR BOOST SENSOR INSPECTION .. 01-40-17

Barometric Pressure Signal Side ..... 01-40-17
EGR Boost Signal Side ............. 01-40-18
CLUTCH SWITCH INSPECTION ....... 01-40-18
NEUTRAL SWITCH INSPECTION ..... 01-40-19
POWER STEERING PRESSURE SWITCH
INSPECTION ............00vvvenns. 01-40-19
MAIN RELAY INSPECTION ........... 01-40-19
ENGINE COOLANT TEMPERATURE SENSOR
REMOVAL / INSTALLATION ......... 01-40-20
Engine Coolant Temperature Sensor
Installation Note .................. 01-40-20

CONTROL SYSTEM COMPONENT LOCATION

USU140AA

U5U14001



CONTROL SYSTEM

1 Engine control module 8 | Heated oxygen sensor (Rear)
2 | Camshaft position sensor 9 | EGR valve position sensor

3 | Crankshaft position sensor 10 | EGR boost sensor

4 | Mass air flow sensor 11 | Main relay

5 | Engine coolant temperature sensor 12 | Clutch switch

6 | Throttle position sensor 13 | Neutral switch

7 | Heated oxygen sensor (Front) 14 | Power steering pressure switch

ENGINE CONTROL MODULE (ECM) REMOVAL / INSTALLATION

1. Remove the negative battery cable.

2. Remove in the order indicated in the table.
3. Install in the reverse order of removal indicated in the table.

/

USU140AB

7.9—10.7 N-m
{80—110 kgf-cm,
69.5—95.4 in-1bf }

UsU14002

| 1 |ECM connector

| | 2 |Ecm

01-40-2




CONTROL SYSTEM

ENGINE CONTROL MODULE (ECM) INSPECTION
Using SSTs (Engine Signal Monitor)

Caution

e The ECM terminal voltages vary with change
in measuring conditions and vehicle condi-
tions. Always carry out a total inspection of
the input systems, output systems, and
ECM to determine the cause of trouble.
Otherwise, a wrong diagnosis will be made.

1. Disconnect the negative battery cable.
2. Remove the ECM.
3. Disconnect the ECM connector.

4. Connect the SST (Harness Adapter) to the ECM

connector.

5. Connect the SSTs (Engine Signal Monitor and Har-

ness adapter, power) to the SST (Harness Adapter).
Use connector A of the harness adapter for ECM ter-
minals 1A through 1V and 3A through 3P. Use con-
nector B for ECM terminals 4A through 4Z.

49 F018 903

49 D088 008 [VEVARK]

. Place the SST (Sheet) on the SST (Engine Signal
Monitor).

. Measure the voltage at each ECM terminal by
switching the selector switch and the monitor switch.

. If any incorrect voltage is detected, check related
systems, wiring harnesses and connectors referring
to the possible malfunction in the terminal voltage
list.

Caution

e Disconnecting the connectors of the ECM
and the SST (Harness Adapter) while the
battery is connected can damage the ECM
and the SST (Engine Signal Monitor). Dis-
connect the negative battery cable and the
SST (Harness adapter, power) before dis-
connecting the connectors.

e Applying voltage to terminals A and B of the
SST (Engine Signal Monitor) can damage
the SST (Engine Signal Monitor).

01-40-3

U5U140AC

TERMINAL A

TERMINAL B . . 4004

Note

e The indicator lights of the SST (Engine Signal
Monitor), provided for confirmation of the volt-
meter range, is also used for detection of the
pulse such as the fuel injector control signal,
which is difficult to detect by using the voltmeter.

e Terminals A and B of the SST (Engine Signal
Monitor) are for connection of an external instru-
ment. By connecting an external instrument
such as a circuit tester or an oscilloscope, vari-
ous inspections in addition to the measurement
of the ECM terminal voltages are made pos-
sible.

e |[f the tires are rotated by using a chassis roller
with the ignition switch at ON, the ABS control
module may memorize the action as a malfunc-
tion and the ABS warning light may illuminate. If
the ignition switch is turned to LOCK and then to
ON again, the ABS warning light will not illumi-
nate, because the action will be considered a
past malfunction.



CONTROL SYSTEM

Terminal Voltage (Reference)

4Y |4W|4U|4S14Q|40(4M|[4K (4] (4G|4E|4C|4A||30(3M| 3K| 3l [3G|3E|3C|3A 1U1S|1Q10|1M| 1K| 11{1G[1E|1C|H1A
4Z|4X |4V |4T |4R|4P [4N (4L |4J 4H| 4F|4D|4B|[3P[3N]| 3L} 3J |3H| 3F|3D|(3B 1VIT|1R|1P|IN{1L{1J|[1H|1F|1D|1B
UsU14007
. . " Voltage Possible
Terminal Signal Connected to Test condition V) malfunction
Cooling fan operat-
Cooling f - ing/Terminal TEN Below 1.0
ooling fan con- i gniton round and throttle ) i
1A trol Cooling fan relay switch ON 8alve open e Cooling fan relay
Cooling fan stop B+
Condenser fan op-
erating/Terminal Below 1.0
18 | Condenserfan Condenser fan Ignition TEN ground and " | e Condenser fan
control relay switch ON | throttle valve open relay
Condenser fan
stop B+
1C — — — — —
Carry out inspection according to
diagnostic trouble code
1D Diagnostic trouble | Data link connector | Diagnostic trouble code output is _ e On-board diag-
code output 2 terminal KLN a part of serial communication nostic system
Judgement by terminal voltage is
not possible
Malfunction indica- | Malfunction indicator lamp OFF B+ e ECM terminal 1E
1E MIL =
tor lamp Malfunction indicator lamp ON Below 2.0 —MiL
1F — — — — —
Ignition switch ON B+
1G A/C control A/C relay Idle A/C operating Below 2.0 |e A/C relay
A/C stop B+
. . Headlight switch OFF Below 1.0
1H Headlight Headlight switch .g - d e Headlight switch
Headlight switch ON B+
Open terminal B+ .
1 Diagnostic test Data link connector | Ignition “ITEN ¢ E_CMTtE'Kﬂ"naI 1
mode (Terminal TEN) switch ON Short terminal ar-
) Below 1.0 ness
TEN
A/C switch and fan e A/C switch
1K |Aac A/C switch Idle switch ON Approx.- 20 |4 Refrigerant pres-
- sure switch
A/C switch OFF B+ o A/C amplifier
MT
Other than neutral
position and clutch
pedal released B+
AT .
Neutral/clutch Other than P or N o Neutral switch
1L Load/No load dis- | switch (MT), Ignition position e Clutch switch
tinction Transaxle range switch ON e Transaxle range
switch (AT) MT B switch
Neutral position or
clutch pedal de-
AT
P or N position
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CONTROL SYSTEM

. . . Voltage Possible
Terminal Signal Connected to Test condition V) malfunction
Approx. 7.0
. Vehicle speed sen- | Ignition switch ON or Vehicle speed
iM Vehicle speed sor Below 1.5 sensor
Driving Approx. 3.0
1N —_ — — — —
e Ground (MT) Ignition switch ON Below 1.0
10 MT/AT distinction — - —
Open (AT) Ignition switch ON B+
Fan switch OFF or B+
iti ON at 1st
1P Blower Fan switch ngltl?]nON a ‘s Fan switch
switc FanswitthONat | 5 .o
2nd or higher ’
Brake pedal released Below 1.0
1Q Brake Brake switch P Brake switch
Brake pedal depressed B+
TEST mode B+
R TCM FAIL Below 1.0
21R TCM elow 1. TCM
(From TCM) Other modes or repeat
B+ and O
18 — — — — —
Ignition switch ON B+
. TCM diagnostic Below 1.0
21T TCM elow TCM
test mode TEST mode or repeat
B+ and 0
Ignition switch ON B+
| ontrol | Fuel pump rela Crankin F
1U Fuel pump contr: uel pump y ing Below 1.0 uel pump relay
Idle
1V — — — — —
3A — — - — —
3B Mass air flow sen- | Mass air flow sen- | Ignition switch ON 0.5 Mass air flow
sor (VGP) sor Idle 1.0—2.0 sensor
Ignition switch ON 0—1.0
ac | Heated oxygen Heated oxygen Idle 0—1.0 Heated oxygen
sensor (Front) sensor (Front) Acceleration | After warm up 0.5—1.0 sensor (Front)
Deceleration 0—0.5
3D Heated oxygen Heated oxygen Ignition switch ON 0—1.0 Heated oxygen
sensor (Rear) sensor (Rear) Idle 0—1.0 sensor (Rear)
3E — —_ — — —
- B . Closed throttle 01—1.1 Throttle position
3F Throttle position Throttle position Ignition position A sensor
(TVO) sensor switch ON ECM terminal 3l
Wide open throttle 3.0—4.6 voltage
Engine coolant Engine coolant Engi lant
Engine coolant _ | Ignition temp. 20 °C { 68 3.0—3.1 O aturs s
3G temperature ts%rpperature sen switch ON F} tS%Tperature sen
After warm up 0.2—1.0
. . Below 400 m
gy |Barometricpres- | pap poost sensor | 9MItiON {0.25 mile } above | 3.9—4.0 EGR boost sen-
sure switch ON sor
sea level
Throttle position
3] Constant voltage | sensor Ignition switch ON Approx. 5.0 ECM terminal 4B

(Vref)

EGR valve position
sensor

voltage
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CONTROL SYSTEM

. . i, Voltage Possible
Terminal Signal Connected to Test condition ) malfunction
. ; e EGR valve posi-
3y EGR valve posi- | EGR valve position Ignition switch ON 0.7—0.8 tion sensor
tion sensor Idl ) ’ e ECM terminal 3|
dle voltage
Intake air temper- | Intake air tempera- | Intake air temperature 20 °C { 68 e Mass air flow
3K o 23—24
ature ture sensor F} sensor
N Accelerator pedal Below 1.0 N
3L Closed throttle Closed throttle Ignition released o Throttle position
position position switch switch ON Accelerator pedal B sensor
depressed +
am | Heated oxygen Heated oxygen Ignition switch ON Below 2.0 |® Heated oxygen
sensor heater sensor (Front) Idle ’ sensor (Front)
Ignition switch ON 4.0 "
3N EGR pressure EGR boost sensor 9 * EGRboost sen
Idle 1.0—1.5 sor
Analogue sensor e ECM 30 terminal
30 ground Ground Constant Below 1.0 harness (Open)
Ignition switch ON B+
Power steering Power steering - e Power steering
3P pressure pressure switch Idle P/S not operating pressure switch
P/S operating Below 1.0
e ECM 4A harness
4A ECM ground Ground Constant Below 1.0 (Open)
Main relay (FUEL | Ignition OFF Below 1.0 .
4B Power supply INJ relay) switch ON Br o Main relay
Fuel iniector e ECM 4C terminal
4C dl Ground Constant Below 1.0 continuity har-
groun ness (Open)
. e ECM 4D terminal
4D Orlétp:é device Ground Constant Below 1.0 continuity har-
grou ness (Open)
4 |NE- Crankshaft position | Ignition switch ON Below 1.0 | e Crankshaft posi-
sensor Idle Below 1.0 tion sensor
. . . Oor
Ignition switch ON
4F SGT g Approx. 5.0
Camshatft position | gje Approx. 2.0 :
sensor (In distribu- pprox ¢ ?amshaft posi-
tor) Ignition switch ON Oor on sensor
4G SGC Approx. 5.0
Idle Approx. 1.5
Crankshaft position | Ignition switch ON Below 1.0 | e Crankshaft posi-
4H NE + -
sensor Idle Below 1.0 tion sensor
e ECM terminal 4l
Back-up power — battery har-
4 supply Battery Constant B+ ness and con-
nector
Idle (Approx. 149 sec after hot
4 Pressure regulator | PRC solenoid startg PP Below 3.0 | e PRC solenoid
control valve valve
Other B+
4K — — — — —
. . Oor i
Ignition switch ON e ECM terminal 4L
4L Engine speed Tachometer gnition swite Approx. 11 — tachometer
Idle Approx. 6*3 | ® ECM
4M —_ — — — —
Ignition coil Ignition switch ON Below 1.0 . .
4N IGT (In distributor) Idle Approx. 0.2 * lgnition col
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CONTROL SYSTEM

. . - Voltage Possible
Terminal Signal Connected to Test condition (V) malfunction
40 | EGRcontrol EGR solenoid Ignition switch ON B+ EGR solenoid
(Vent) valve (Vent) Idle valve (Vent)
4p | EGR control EGR solenoid Ignition switch ON B+ EGR solenoid
(Vacuum) valve (Vacuum) Idle valve (Vacuum)
Ignition switch ON Approx. 10
4Q dle air control Idle air control o After warm up (No pp_ X — Idle air control
valve valve
Idle load) Approx. 4.8
Ignition switch ON Below 1.0
4R IGT2 Ignition coil gnfl hd Ignition coil
Idle Approx. 0.2
4S8 — — — — —
Purge solenoid Ignition switch ON Purge solenoid
47 Purge control valve o B+ valve
4U Fuel injector No.1 | Ignition switch ON B+
4V ini - | Fuel injector No.2
Fuel injector con ue fnl.e or No Ignition Fuel injector
4w trol FuelinjectorNo.3 | &t oy | ldle B+*3
4X Fuel injector No.4
Engine coolant
temperature below | Below 1.5 i
Engine coolant " 50 pC {122 °F} Engine coolant
Ignition temperature sen-
*24y | temperature TCM itch ON -
switc Engine coolant sor
(TCM) ECM
temperature above | Above 1.5 C
60 °C {140 °F}
Engine coolant
temperature below B+
Heated oxygen Heated oxygen Ignition 70°C{158 °F} Heated oxygen
47 . -
sensor heater sensor (Rear) switch ON Engine coolant sensor (Rear)
temperature above | Below 2.0
70°C {158 °F}
*1: In data link connector
*2 . AT only
*3 : Engine Signal Monitor: Green and red lights flash
Using SSTs (NGS) Note
1. In the passenger compartment, connect the SSTs e The PID/DATA MONITOR AND RECORD func-

(NGS) to the data link connector 2. Located under
the driver side dashboard.

2. Referring to the NGS instruction manual, select the
PID/DATA MONITOR AND RECORD function.

3. Referring PID/DATA MONITOR table, inspect each )
ECM input/output signal.

DATA LINK
CONNECTOR 2

tion is to monitor the calculation value of input/
output signals in the ECM. Deviation in the value
does not always indicate malfunction in the re-
lated input/output devices.

When normal output signal cannot be detected
when all input signals are normal, replace the
ECM.

49 T088 004

49T088 001

DIAGNOSTIC TEST MODE
PID/DATA MONITOR AN RECORD

SIMULATION TEST
DIAGNOSTIC TROUBLE CODE LIBRARY

49 T088 002

UsU14005
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CONTROL SYSTEM

PID/DATA MONITOR table

Dtiﬁglﬁ‘ég" Monitor item Unit/Condition Reference Value/Condition
A/C operating at idle: ON
A/CRLY | A/Crelay ON/OFF | |gnition switch ON: OFF
. A/C switch and fan switch ON: ON
A/ICSW | A/Cswitch ONOFF | /G switch OFF: OFF
B+ Battery positive voltage \ Constant: B+
. Below 400 m { 0.25 mile } above sea level:
BARO Barometric pressure kPa | mmHg 99—103 kPa { 743—772 mmHg }
. . Below 400 m { 0.25 mile } above sea level:
BARO V Barometric pressure signal voltage \ 3940V
. Fan switch OFF or ON at 1st: OFF
BLR SW Fan switch ON/OFF Fan switch ON at 2nd or higher: ON
: Brake switch ON: ON
BRK SW Brake switch ON/OFF Brake switch OFF: OFF
- . Accelerator pedal released: ON
CTP SW Closed throttle position switch ON/OFF Accelerator pedal depressed: OFF
Engine coolant temperature 20 °C { 68 °F }: 20
i . . °C{68°F}
ECT Engine coolant temperature C F Engine coolant temperature 60 °C { 140 °F }: 60
*C{140 °F}
Engine coolant temperature above 60 °C { 140
Engine coolant temperature signal °F}: OFF
ECTTCM (TCM) ON/OFF Engine coolant temperature below 50 °C { 122
°F}:ON
ECTV Engine coolant temperature signal Vv Engine coolant temperature 20 °C { 68 °F }:
voltage 3.0—3.1V, After warms up: 0.2—1.0 V
Ignition switch ON: 0 kPa { 0 mmHg }
EGRB EGR boost kPa | mmHg | |die: — 62— 75 kPa { — 466—— 562 mmHg }
. Ignition switch ON: 4.0 V
EGRB V EGR boost signal voltage Vv idle: 1.0—1.5V
Ignition switch ON: 0.7—0.8 V
EGRP V EGR valve position signal voltage \Y Idle: 0.7—0.8 V
Driving: 0.7—4.5 V
EGRVAC EGR solenoid valve (vacuum) duty value % :glrg?igrlzwitch ON: 0%
. Ignition switch ON: 100 %
EGRVENT | EGR solenoid valve (vent) duty value % Idle: 100 %
Cooling fan operating (ECT above 97 °C { 207
FANC Cooling fan control ON/OFF °F }) or Terminal TEN ground and throttle valve
open or A/C relay ON: ON, Others: OFF
Condenser fan operating (ECT above 108 °C
FANN Condenser fan control ON/OFF {226 °F }) or Terminal TEN ground and throttle
valve open or A/C relay ON: ON, Others: OFF
. Ignition switch ON or idle: ON/OFF
FAT FAT terminal ON/OFF Diagnostic trouble code exist: ON
Ignition switch ON: 0—1.0 V
After warms up: 0—1.0 V
FHO2S Heated oxygen sensor (Front) Vv Acceleration: 0.5—1.0 V
Deceleration: 0—0.5 V
FHO2SH Heated oxygen sensor heater (Front) ON/OFF :glr:!i%nNswitch ON: ON
Ignition switch ON: OFF, Idle: ON
FP RLY Fuel pump relay ON/OFF Cranking: ON
. . Headlight switch ON: ON
HDL SW Headlight switch ON/OFF Headlight switch OFF: OFF
Ignition switch ON: 4.0 msec
IACV Idle air control valve ms Idle: 1.2—2.7 msec
Idle (Terminal TEN ground): 1.5 msec
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CONTROL SYSTEM

Tﬁglﬁ‘ég" Monitor item Unit/Condition Reference Value/Condition
. o o Intake air temperature 20 °C {68 °F }: 20 °C { 68
IAT Intake air temperature C F °F}
. . Intake air temperature 20 °C { 68 °F }: 2.3—2.4 V
IAT V Intake air temperature signal voltage \' Intake air temperature 30 °C { 86 °F }: 1.8 V
Idle: BTDC 6—18°
e Idle (Terminal TEN ground): BTDC 9—11°
IGT Ignition timing BTDC Ignition switch ON: —20°
Cranking: 3°
INJ Fuel injection duration ms :g{g?g’_‘oﬂ%hn?s':;o msec
MAF V Mass air flow signal voltage \" :glr:am?nos_wg%h\;) N:0.5V
Ignition switch ON or Diagnostic trouble code
MIL Malfunction indicator light ON/OFF exist: ON
No diagnostic trouble code exist: OFF
MT/AT MT/AT discrimination signal onoFF | MTON
NL SW Neutral/clutch switch ON/OFF | Seutral pasition and clutch pedal released: ON
. Ignition switch ON: OFF, Idle: OFF
PRCV PRC solenoid valve ON/OFF After hot start: ON
. o Ignition switch ON: 0 %
PRGV Purge solenoid valve Yo idle: 0 %
. P/S not operating: OFF
PSP SW P/S pressure switch ON/OFF P/S operating: ON
Ignition switch ON: 0—1.0 V
ldle: 0—1.0V -
RHO2S Heated oxygen sensor (Rear) Vv Engu:lg \(;oolant temperature cold condition:
Acceleration: 0.5—1.0 V
Deceleration: 0—0.5 V
Engine coolant temperature below 70 °C { 158
°F }: OFF
RHO2SH Heated oxygen sensor heater (Rear) ON/OFF Engine coolant temperature above 70°C { 158
°F}: ON
. . Readiness function code exist: ON
RFC FLAG | Readiness function code ON/OFF No readiness function code exist: OFF
RPM Engine speed rpm Idle: 800—900 (MT), 750—850 (AT)
TAT TAT terminal ON/OFF Normal condition: OFF
. Open terminal TEN: OFF
TEN TEN terminal ON/OFF Short terminal TEN: ON
- . Closed throttle position: 0.1—1.1 V
TPV Throttle position sensor signal voltage \' Wide open throttle: 3.0—4.6 V
. . P or N position: ON
TR SW Transmission range switch ON/OFF Others: OFF
Vehicle speed 20 km/h { 12 mph }: 20 km/h { 12
VS Vehicle speed kmh | MpH |MPh}

Vehicle speed 40 km/h { 25 mph }: 40 km/h { 25
mph }
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MASS AIR FLOW SENSOR INSPECTION

Using SSTs (Engine Signal Monitor)

1. Check the mass air flow sensor for damage and °

cracks.

2. Connect the SSTs (Engine Signal Monitor) to the

ECM. (Refer to 01-40 ENGINE CONTROL MOD-

Note

U5U140AD

The scan tool shows the mass air flow rate and
load value.

ULE (ECM) INSPECTION, Using SSTs (Engine Specification

Signal Monitor.)

Intake mass air flow

Engine load calculated

3. Measure the voltage at ECM terminal 3B. (a/s) value (%)
4. Verify that the voltage is within the specification. T AT MT AT
Specification Idle*! | 22—3.1 | 2.3—3.4 | 15.0—18.8 | 17.1—21.0
Measuring condition | ECM terminal 3B voltage (V) Engine
Ignition switch ON 0.5 Zf’;gg‘ 6.8—7.3 | 7.9—85 | 14.0—17.0 | 16.0—19.0
Idle 1.0—2.0 rpm*2

5

. If not as specified, inspect the harness and connec-

*1 : 750—950 rpm [MT], 700—900 rpm [AT)]
*2 : No load, neutral or P position

tor between the mass air flow sensor and the ECM
terminal.

6. Ifthere s correct terminal voltage and harness conti- Intake Air Temperature Sensor

nuity, replace the mass air flow sensor. 1. Disconnect the mass air flow sensor connector.

. 2. Measure the resistance between terminals C and D
Using SSTs (NGS) by using an ohmmeter.

1. Check the mass air flow sensor for damage and

cracks. Specification
2. Connect the SSTs (NGS) to the data link connector %.21—2.69 kQ[20 °C {68 °F }]

2.
3. Select the PID/DATA MONITOR AND RECORD

N

function of the NGS.

. Select “MAF V” on the NGS display. The NGS mea-

sures and shows the voltage.

Specification

Measuring condition | Mass air flow signal voltage (V)

Ignition switch ON 0.5

Idle 1.0—2.0

5

6

. If not as specified, inspect the harness and connec-

tor between the mass air flow sensor and the ECM

=<1

AW

LelofclBlA]j

Us5U14008

terminal. 3. If not as specified, replace the mass air flow sensor.

. Ifthere is correct terminal voltage and harness conti-

nuity, replace the mass air flow sensor.

CAMSHAFT POSITION SENSOR INSPECTION

(0204 I SN ¢V] N =

. Connect the camshaft position sensor connector.
. Disconnect the fuel injector connector. 4G (SGC signal)
. Turn the ignition switch to ON.

. Connect the SSTs (Engine Signal Monitor) to the

. Remove the camshaft position sensor. Specification

USU140AE

. Verify that the ignition control module connector is ECM terminal

Voltage

disconnected.

4F (SGT signal)

Approx. 5 V (4 pulses/rev)

Approx. 5 V (1 pulses/rev)

ECM. (Refer to 01-40 ENGINE CONTROL MOD-
ULE (ECM) INSPECTION, Using SSTs (Engine
Signal Monitor).)

. Rotate the sensor drive by hand and measure the

output voltage.

01-40-10
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8. After the inspection, install the camshaft position

sensor.
9. Startthe engine and adjust the ignition timing. (Refer
to 01-10 ENGINE TUNE-UP, Ignition Timing.)

Ignition timing
BTDC 9°—11° (10° + 1°)

10. Tighten the camshaft position sensor lock bolt.

19—25
{1.9—2.6,14—18}

N-m { kgf-m , ft-1bf }

usu14010

CAMSHAFT POSITION SENSOR REPLACEMENT

1. Remove the ignition coil. (Referto 01—-18 IGNITION
COIL REPLACEMENT.)
2. Remove the camshaft position sensor as shown in

the figure.
3. Install in the reverse order of removal.

CAM-
SHAFT
POSITION
SENSOR

N-m { kgf-m , ft-Ibf }

19—25{1.9—2.6,14—18}

usuU14011

USU140AF

CRANKSHAFT POSITION SENSOR INSPECTION

1. Disconnect the crankshaft position sensor connec-

tor.
2. Measure the resistance between terminals A and B

by using an ohmmeter.

Specification
500—600 Q2 [20 °C {68 °F }]

CRANKSHAFT POSITION
SENSOR

Usu14012

3. If not as specified, replace the crankshaft position
sensor.

USU140AG

4. Measure the air gap between the crankshaft pulley

projection and the crankshaft position sensor by us-
ing a feeler gauge.

Specification
0.5—1.5 mm { 0.020—0.059 in }

AIR GAP
CRANKSHAFT
PULLEY
C
CRANKSHAFT
POSITION
SENSOR

Us5U14013

5. If not as specified, adjust the air gap.
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CRANKSHAFT POSITION SENSOR ADJUSTMENT

1. Loosen the bolt A.

2. Adjust the air gap between the crankshaft projection
and the crankshaft position sensor by using a feeler
gauge.

Specification
0.5—1.5 mm { 0.020—0.059 in }

U5U140AW

AIR GAP
CRANKSHAFT
PULLEY
O
R
CRANKSHAFT
POSITION
SENSOR

UsU14013

3. If not adjusted, replace the bracket and readjust the
air gap.

4. If not adjusted, replace the crankshaft pulley or the
crankshaft position sensor.

CRANKSHAFT POSITION SENSOR REPLACEMENT

1. Remove the undercover.
2. Remove the bolt A.
3. Remove the bolt B and bracket.

BRACKET

UsU14036

U5U140AH
4, Install in the reverse order of removal.

Tightening torque
7.9—10.7 N-m
{ 80—110 kgf-cm , 69.5—95.4 in-1bf }

5. Adjust the air gap. (Refer to 01-40 CRANKSHAFT
POSITION SENSOR REPLACEMENT.)

THROTTLE POSITION SENSOR INSPECTION

Closed Throttle Position Switch
1. Verify that the throttle valve is at the closed throttle
position.
2. Disconnect the throttle position sensor connector.
3. Check continuity between throttle position sensor
terminals A and B.

UsU14015

USU140AJ
Specification

Terminals Throttle valve fully closed

A—B Continuity

4. If not as specified, adjust the throttle position sensor.
(Refer to 01-40 THROTTLE POSITION SENSOR
ADJUSTMENT.)

5. Inserta0.4 mm {0.016in } feeler gauge between the
stopper and the throttle lever.
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FEELER GAUGE

Usu14016

6. Verify that there is no continuity between the throttle
position sensor terminals A and B.

7. If there is continuity, adjust the throttle position sen-
sor. (Refer to 01-40 THROTTLE POSITION SEN-
SOR ADJUSTMENT.)

Throttle Position Sensor
Using SSTs (Engine signal monitor)

1. Connect the SSTs (Engine Signal Monitor) to the
ECM. (Refer to 01-40 ENGINE CONTROL MOD-
ULE (ECM) INSPECTION, Using SSTs (Engine
Signal Monitor).)

2. Verify that the throttle valve is at the closed throttle
position.

3. Turn the ignition switch to ON.

4. Measure the voltage at ECM terminal 3F.

Specification
Closed throttle position: 0.1—1.1 V
Wide open throttle: 3.0—4.6 V
(Verify that the voltage increase is directly
proportioned to the throttle valve opening
angle.)

5. If not as specified, adjust the throttle position sensor.
(Refer to 01-40 THROTTLE POSITION SENSOR
ADJUSTMENT.)

Using SSTs (NGS)

1. Connect the SSTs (NGS) to the data link connector
2.

2. Verify that the throttle valve is at the closed throttle
position.

3. Select the PID/DATA MONITOR AND RECORD
function.

4. Select “TP V” on the NGS display. The NGS mea-
sures and shows the voltage.

Specification
Closed throttle position: 0.1—1.1 V
Wide open throttle: 3.0—4.6 V
(Verify that the voltage increase is directly
proportioned to the throttle valve opening
angle.)

5. If not as specified, adjust the throttle position sensor.

THROTTLE POSITION SENSOR ADJUSTMENT

Caution

e The throttle position sensor is adjusted at
the factory before shipment. Unnecessary
adjustment will negatively effect the engine
performance.

e Adjusting the throttle position sensor by us-
ing the throttle adjusting screw (TAS) will
negatively effect the engine performance.

a
=T} Z

"'i <Zr— - \
@l 2 =. N[ Q‘//.
YTi'd 1o )

: ARG

x\\TASﬂ‘ ‘

Closed Throttle Position Switch
1. The throttle valve to the closed throttle position.
2. Disconnect the throttle position sensor connector.
3. Loosen the throttle position sensor screws.
4. Rotate the throttle position sensor and adjust conti-
nuity between the sensor terminals A and B as
shown.

usu14017

USU140AK

Usu14018

Specification

Clearance Continuity
0.3mm {0.012in} Yes
0.4 mm {0.016 in } No

5. Tighten the throttle position sensor screws.

Tightening torque
1.6—2.3 N-m { 16—24 kgf-cm , 14—20 in-Ibf }
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Throttle Position Sensor

Using SSTs (Engine signal monitor)
1. Connect the SSTs (Engine Signal Monitor) to the
ECM. (Refer to 01—40 ENGINE CONTROL MOD-
ULE (ECM) INSPECTION, Using SSTs (Engine
Signal Monitor).)

. Verify that the throttle valve is at the closed throttle
position.

. Loosen the attaching screws.

. Turn the ignition switch to ON.

. Adjust the throttle position sensor so that the ECM
terminal 3F voltage is as specified.

[0 eN) \S]

Usu14019

Specification
Closed throttle position: 0.1—1.1 V
Wide open throttle: 3.0—4.6 V
(Verify that the voltage increase is directly
proportioned to the throttle valve opening
angle.)

6. Tighten the attaching screws.

Tightening torque
1.6—2.3 N-m { 16—24 kgf-cm , 14—20 in-Ibf }

7. If not adjusted, inspect the throttle position sensor
harness.

8. If the harness is OK, replace the throttle position
sensor.

Using SSTs (NGS)

1. Connect the SSTs (NGS) to the data link connector
2.

2. Select the PID/DATA MONITOR AND RECORD
function of the NGS.

3. Verify that the throttle valve is at the closed throttle
position.

4. Loosen the attaching screws.

5. Select the “TP V” on the NGS display. The NGS

measures and shows the voltage.

Specification
Closed throttle position: 0.1—1.1 V
Wide open throttle: 3.0—4.6 V
(Verify that the voltage increase is directly
proportioned to the throttle valve opening
angle.)

6. Tighten the attaching screws.

Tightening torque
1.6—2.3 N-m { 16—24 kgf-cm , 14—20 in-Ibf }

7. If not adjusted, inspect the throttle position sensor
harness.

8. If the harness is OK, replace the throttle position
sensor.

THROTTLE POSITION SENSOR REPLACEMENT

. Disconnect the throttle position sensor connector.

. Remove the attaching screws.

. Remove the throttle position sensor.

. Verify that the throttle valve is fully closed.

. Open the throttle valve slightly and catch the tang of
the throttle body on the throttle position sensor plas-
tic tabs. Align tang A on throttle body with tab A on
throttle position sensor. Note tangs on the throttle
body mate with the tabs on the throttle position sen-
sor on the side of the tab without a slot.

ObhwN =

TANG A

TANG B

THROTTLE POSITION
SENSOR

THROTTLE BODY SIDE
U5U14020

U5U140AL

. Position the throttle position sensor on the throttle
body so that the mounting holes align.

. Install and hand tighten the attaching screws.

. Release the throttle.

. Adjust the throttle position sensor output voltage
and closed throttle position switch. (Refer to 01—40
THROTTLE POSITION SENSOR ADJUSTMENT.)

© o~ o
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ENGINE COOLANT TEMPERATURE SENSOR INSPECTION

1. Place the sensor in water with a thermometer and
heat the water gradually.

2. Measure resistance of the sensor by using an ohm-
meter.

ENGINE COOLANT
TEMPERATURE

Usu14021

USU140AM
Specification
Water temperature
20°C{68 °F}
80 °C {176 °F}

Resistance kQ
2.21—2.69
0.287—0.349

3. If not as specified, replace the engine coolant tem-
perature sensor.

HEATED OXYGEN SENSOR INSPECTION

Sensor
Using SSTs (Engine signal monitor)

1. Warm up the engine to normal operating tempera-
ture.

2. Connect the SSTs (Engine Signal Monitor) to the
ECM. (Refer to 01-40 ENGINE CONTROL MOD-
ULE (ECM) INSPECTION, Using SSTs (Engine
Signal Monitor).)

3. Measure the ECM terminal 3C and 3D voltages.

Spcification
Engine condition | ECM terminal 3C | ECM terminal 3D
Idle 0—1.0V 0—1.0V
Acceleration 0.5—1.0V 0—1.0V
Deceleration 0—0.5V 0—1.0V

4. If not as specified, inspect the following.
e Harness and connector between heated oxygen
sensor and ECM.
e On-board diagnostic system (Refer to 01-01
ENGINE ON-BOARD DIAGNOSIS.)
e Intake manifold vacuum
e Fuelline pressure (Referto 01—-01 SYSTEM IN-
SPECTION, Fuel Line Pressure Inspection.)
5. If all the systems are OK, replace the heated oxygen
Sensor.

U5U140AN
Using SSTs (NGS)
1. Connect the SSTs (NGS) to the data link connector
2

2. Select the PID/DATA MONITOR AND RECORD
function of the NGS.

3. Select “FHO2S", “RHO2S” on the NGS display. The
NGS measures and shows the voltage.

Spcification
Engine condition | Voltage (FHO2S) | Voltage (RHO2S)
Idle 0—1.0V 0—1.0V
Acceleration 0.5—1.0V 0—1.0V
Deceleration 0—0.5V 0—1.0V

4. If not as specified, inspect the following.
e Harness and connector between heated oxygen
sensor and ECM.
e On-board diagnostic system (Refer to 01-01
ENGINE ON-BOARD DIAGNOSIS.)
e Intake manifold vacuum
e Fuelline pressure (Referto 01-01 SYSTEM IN-
SPECTION, Fuel Line Pressure Inspection.)
5. If all the systems are OK, replace the heated oxygen
Sensor.
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Heater
1. Disconnect the heated oxygen sensor connector.
2. Measure the resistance between heated oxygen
sensor terminals D and C by using an onmmeter.

Specification
Approx. 13 Q[20 °C {68 °F }]

fp— oo\
AlC d Cl|Alp
B| D D| B
7 ~—
FRONT REAR

usu14022

3. If not as specified, replace the heated oxygen sensor.

EGR VALVE POSITION SENSOR INSPECTION
Using SSTs (Engine signal monitor)

Note
e The following vacuum values are indicated by

relative vacuum from atmospheric pressure.

1. Disconnect the EGR valve position sensor connec-

tor.
2. Measure the resistance between terminals A and B

by using an ohmmeter.

Specification
2.7 kQ (Outside temperature 20 °C { 68 °F })

usu14023

3. If not as specified, replace the EGR valve.
4. Connect the EGR valve position sensor connector.
5. Connect the SSTs to the ECM as shown.

USU140AP

3 49 FO18 903
49 D088 008 yFyTynes

Caution

o Do not apply a vacuum outside of the speci-
fied limits. Doing so will damage the EGR
valve position sensor.

6. Apply a vacuum to the EGR valve position sensor
according to the following procedure.

VACUUM TUBE

Usu14024

7. Increase the applied vacuum from —101.3 kPa
{ =760 mmHg , —29.9 inHg } to —117.9 kPa
{ —884 mmHg , —34.8 inHg } and verify that the
ECM terminal 3J voltage decreases accordingly.
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Reference data

Note
e The output voltage varies with to the measuring
condition.

Measuring condition

e Inputvoltage — 5.0V

e Atmospheric pressure — 101.3 kPa { 760 mmHg ,
29.9 inHg }

e Outside temperature — 20 °C { 68 °F }

Applied vacuum Output voltage (V)
{‘_‘%g’nﬁ‘;"‘HQ _20.9inHg) 0.630—0.770
{__118%5? ;F;?Hg . —325inHg ) 0.630—0.770
‘. _11878'2 ,';'::Hg _348inHg) 4.275—5.255

8. If not as specified, perform the following inspection.
(1) Harness continuity
o Between ECM terminal 30 and EGR boost sen-
sor terminal A.
e Between ECM terminal 3l and EGR boost sen-
sor terminal B.
e Between ECM terminal 3J and EGR boost sen-
sor terminal C.
(2) Terminal voltage
e EGR boost sensor terminal A voltage: Ground
(Below 1.0 V)
e EGR boost sensor terminal B voltage: Constant
voltage (4.5—5.5 V)
9. If terminal voltage is correct and there is harness
continuity, replace the EGR valve position sensor.

EGR BOOST SENSOR INSPECTION

Barometric Pressure Signal Side

Note

e The following vacuum and pressure values are
indicated by relative pressure from atmospheric
pressure.

1. Connect the SSTs to the ECM as shown.

ECM &) e wdiLas
“ . 49 D088 008 YT

Caution

e Do not apply a vacuum or pressure outside
of the specified limits. Doing so will damage
the EGR boost sensor.

2. Apply pressure then a vacuum to the EGR boost
sensor according to the following procedure.

EGR BOOST SENSOR

J«.

PRESSURE/VACUUM USU14037

U5SU140AQ

3. Decrease the applied pressure from +5.4 kPa

{ +41 mmHg, +1.6inHg } to —54.6 kPa { —410

mmHg, —16.1inHg } and verify that the ECM termi-
nal 3H voltage decreases accordingly.

Reference data

Note
e The output voltage varies with to the measuring
condition.

Measuring condition

e Input voltage — 5.0 V

e Atmospheric pressure — 101.3 kPa { 760 mmHg ,
29.9 inHg }

e Outside temperature — 25 °C {77 °F }

Applied pressure/vacuum Output voltage (V)
+5.4 kPa
{ +41 mmHg, +1.6inHg } 8.790—4.632
0 kPa { 0 mmHg, 0 inHg } 3.600—4.400
—-54.6 kPa
{ —410 mmHg , —16.1 inHg } 1.658—2.026

4. If not as specified, perform the following inspection.
(1) Harness continuity
o Between ECM terminal 3l and EGR boost sen-
sor terminal B.
o Between ECM terminal 30 and EGR boost sen-
sor terminal C.
o Between ECM terminal 3H and EGR boost sen-
sor terminal D.
(2) Terminal voltage
e EGR boost sensor terminal B voltage: Constant
voltage (4.5—5.5 V)
e EGR boost sensor terminal C voltage: Ground
(Below 1.0 V)
5. If terminal voltage is correct and there is harness
continuity, replace the EGR boost sensor.
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EGR Boost Signal Side

Note

e The following vacuum and pressure values are
indicated by relative pressure from atmospheric
pressure.

1. Connect the SSTs to the ECM as shown.

ECM 49 FO18 903
® S
; ) 49 D088 008 [N

Caution

e Do not apply a vacuum or pressure outside
of the specified limits. Doing so will damage
the EGR boost sensor.

2. Apply pressure then a vacuum to the EGR boost
sensor according to the following procedure.

EGR BOOST SENSOR

—_—
VACUUM UsU14038
3. Increase the applied vacuum from — 6.7 kPa { — 50

mmHg, —2.0inHg } to —66.7 kPa { —500 mmHg,

—19.7 inHg } and verify that the ECM terminal 3N
voltage decreases accordingly.

Reference data

Note
e The output voltage varies with to the measuring
condition.

Measuring condition

e [nput voltage — 5.0 V

e Atmospheric pressure — 101.3 kPa { 760 mmHg ,
29.9inHg }

e OQutside temperautre — 25 °C { 77 °F }

Applied vacuum Output voltage (V)
( fgok,E?an, _20inHg) 3.420—4.180
{'5’2'775";',?an, ~10.8inHg ) 2.204—2.693
{"1‘3'5‘6"51,49’ _12.8inHg) 1.933—2.361
{ fggokgﬁmg, —19.7 inHg } 0.990—1.210

4. If not as specified, perform the following inspection.
(1) Harness continuity
e Between ECM terminal 3N and EGR boost sen-
sor terminal A.
o Between ECM terminal 31 and EGR boost sen-
sor terminal B.
e Between ECM terminal 30 and EGR boost sen-
sor terminal C.
(2) Terminal voltage
e EGR boost sensor terminal B voltage: Constant
voltage (4.5—5.5 V)
e EGR boost sensor terminal C voltage: Ground
(Below 1.0 V)
5. If terminal voltage is correct and there is harness
continuity, replace the EGR boost sensor.

CLUTCH SWITCH INSPECTION

1. Disconnect the clutch switch connector.
2. Check for continuity between terminals of the clutch
switch by using an ohmmeter.

®

r
L

LE
NG

usu14027

USU140AR

O—O0 : Continuity

. Terminal
Condition
A B
Clutch pedal not depressed
Clutch pedal depressed oO———--20

Usu14028

3. If not as specified, replace the clutch switch.
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NEUTRAL SWITCH INSPECTION

1. Disconnect the neutral switch connector.
2. Check for continuity between terminals of the neu-
tral switch by using an ohmmeter.

UsU14029

US5U140AS
O—-0 : Continuity
" Terminal
Condition
A B
Neutral position O——o
Others

U5U14030

3. If not as specified, replace the neutral switch.

POWER STEERING PRESSURE SWITCH INSPECTION

1. Disconnect the power steering pressure switch con-
nector.

2. Start the engine.

3. Check for continuity between power steering pres-
sure switch terminal and a ground by using an ohm-

meter.

USU140AT

O——-0 : Continuity

" Terminal
Condition
A B
Steering wheel not turned
Steering wheel being turned o——-»>———0

UsU14032

4. If not as specified, replace the power steering pres-

sure switch.
UsU14031
MAIN RELAY INSPECTION
USU140AU
1. Remove the main relay. O—-0O : Continuity
2. Check for continuity between terminals of the relay Terminal
by using an ohmmeter. Step
A B Cc D
O———0
2 B+ Ground O—+—0

UsuU14033

3. If not as specified, replace the main relay.

U5U14034
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ENGINE COOLANT TEMPERATURE SENSOR REMOVAL / INSTALLATION

U5U140AV

Engine Coolant Temperature Sensor Installation 2. Connect the engine coolant temperature sensor
Note connector.
1. Install the engine coolant temperature sensor and a 3. Install the ignition coil assembly. (Refer to 01-18
new washer. IGNITION COIL REPLACEMENT.)

Tightening torque
25—29 N-m { 2.5—3.0 kgf-m , 19—21 ft-Ibf }
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TECHNICAL DATA

01-50 TECHNICAL DATA
O1ENGINE ... 01-50-1
01 ENGINE
USU150AA
tem BP Engine
¢ MT B AT
MECHANICAL
Type Gasoline, 4-cycle

Cylinder arrangement and number

In-line, 4 cylinders

Combustion chamber

Pentroof

Valve system

DOHC, belt-driven, 16 valves

Displacement

(mi{cc,cuin})

1,840 {1,840, 112}

Bore x stroke

(mm {in})

83.0 x 85.0{3.27 x 3.35}

Compression ratio 9.0
Compression pressure (kPa { kgf/cm?2 , psi }-rpm) 1,255{12.8, 182 }-300
IN Open (BTDC) 5°
. Close (ABDC) 48°
Valve timing -
EX Open (BBDC) 56
Close (ATDC) 14°
IN (mm{in}) 0 {0 }: Maintenance-free
Valve clearance - -
EX (mm{in}) 0 { 0 }: Maintenance-free
Idle speed*! (rpm) |  800—900 (850 + 50) | 750—850 (800 + 50)
Ignition timing*1 (BTDC) 9°—11° (10° + 1°)
Idle up speed (E/L) (rpm) 800—900 750—850
Idle up speed (P/S) (rpm) 800—900 750—850
Idle up speed (A/C) (rpm) 950—1,050 750—850
LUBRICATION SYSTEM
Type Force-fed type
. Type Trochoid gear
Oil pump - -
Relief pressure (kPa { kgt/cm? , psi }) 344—441 { 3.5—4.5, 50—63 }
Oil filter Type Full-flow, paper element
1
Bypass pressure (kPa { kgf/cm? , psi }) 79—117{0.8—1.2, 12—17}
Total (dry engine) (L{USqt,Impqt}) 40{4.2,35}
Oil capacity Oil replacement (L{USqt,Impqt}) 3.6(3.8,3.2}
Oil and oil filter replacement
(L{US qt, Imp qt}) 3.8{4.0,3.3}
Engine o API SeNicﬁ_SSEC’;SH (ECII)
i i Above —25°C{ —13 °F} SAE 10W-30
Viscosity number
Below 0 °C {32 °F } SAE 5W-30

COOLING SYSTEM

Type Water-cooled, force circulation
Coolant capacity (L{USqt,Impqt}) 6.0{6.3,5.3}

Water pump Type Centrifugal, V-ribbed belt-driven
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Item

BP Engine

MT | AT

Type

Wax, two-stage

Opening temperature ("C{°F}

Main: 86.5—89.5 { 188—193 }
Sub: 83.5—86.5 { 183—187 }

Thermostat

Full-open temperature ("C{°F} 100 {212}
Full-open lift (mm{in}) l\gi't? 18 50 {{ g (‘;361 }}nn;i:'
Type Corrugated fin
Radiator Cap valve opening pressur(i Pa { kgticm?., psi ) 73.6—102 {0.75—1.05 , 10.7—14.9}
Type Electric
Outer diameter (mm {in }) 320{12.6}
Blade
Cooling fan Number 5
Motor Capacity (W=-V) 70-12 80-12
Current (A) 5.9 + 10 % max 6.7 + 10 % max
CHARGING SYSTEM
Voltage (V) 12
Battery Type and capacity (5-hour rate) (A-h) S46A24L (S) (32)
Electrolyte gravity 1.27—1.29[20 °C {68 °F }]
Dark current*2 (mA) Max. 20
Output (V-A) 12-65 | 12-70
Regulated voltage \% 14.3—14.9
Self-diagnosis function Equipped
Rotor resistance (Between slip rings) (Q) 3.6—4.5[20 °C {68 °F }]
Generator -
Brush length St.ar.1dard (mm { fn 1 21.5{0.846}
Minimum (mm {in}) 8.0{0.32}
Brush spring force St'ar.wdard (N { kgf, Ibf }) 3.2—4.3{0.32—0.44, 0.71—0.96 )
Minimum (N { kgf, Ibf }) 1.6—2.3{0.16—0.24 , 0.36—0.52 }
IGNITION SYSTEM
:gggig"; control Type Integrated in ignition coil
Type Molded (with ignition control module)
Ignition coil Resistance Primary coil () —
Secondary coil (k€2) 8.7—129[20°C {68 °F}]
Distributor Type —
Firing order 1—3—4—2
High-tension lead | Resistance (kQ/m) 16[20 °C {68 °F }]
Spark advance Electronic
Type NGK BKR5E-11*3, BKR6E-11
Spark plug NIPPONDENSO K16PR-U11*3, K20PR-U11
Plug gap (mm{in}) 1.0—1.1 { 0.040—0.043 }
Tightening torque (N-m { kgf-m, ftIbf }) 16—22 {1.5—2.3, 11—16}
STARTING SYSTEM
Type Direct Coaxal reduction
Output (kW) 0.95 1.4
Starter Brush length St'andard (mm{in}) 17.0{0.67} 17.5{0.69}
Minimum (mm{in}) 11.5{0.46} 12.0{0.47}
Pinion gap (mm {in}) 0.5—2.0 { 0.020—0.078 }

*1 : With System Selector (49 B019 9A0) test switch at SELF TEST.

*2 : Dark current is the constant flow of current present (for the audio unit, clock, ECM etc.) when the ignition switch is OFF and

with the ignition key removed.
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SERVICE TOOLS
01-60 SERVICE TOOLS

O1ENGINESST ............coovaat 01-60-1

01 ENGINE SST

USU160AA

49 9200 020A 49 D011 102 49 E011 1A0
Tension gauge, Lock tool, Brake set, ring
V-ribbed belt crankshaft gear
S

9200020A D011102X EO111A0X
49 E011 103 49 EO11 104 49 EO11 105
Shaft Collar Stopper
(Part of \3.% (Part of (Part of
49 E011 1AQ) ﬁ\\\(\}m\w\\“‘““‘““ 49 E011 1A0) 49 E011 1A0)

E011103X E011104X E011105X
49 SEO1 310A 49 W033 105 49 G030 795

Centering tool, Installer, oil Installer, oil
clutch disc seal seal
W033105X G030795X

49 G030 797 49 T028 302 49 0107 680A
Handle Installer, dust Engine stand
(Part of boot
49 G030 795)

G030797X T028302X 0107680A
49 L010 1A0 49 L010 101 49 L010 102
Hanger set, Plate Arms
engine stand (Part of (Part of

49 L010 1A0)

49 L010 1A0)

—

LO10101X LO10102X

491010 103 49 L010 104 491010 105
Hooks Nuts Bolts
(Part of @ (Part of (Part of
49 L010 1A0) d 49 L010 1A0) @ 49 L010 1AQ)

L010103X L010104X
491010 106 49 B012 0A2 49 B012 012
Bolts Pivot Body
(Part of (Part of

49 L010 1A0)

LO10106X

B0120A2X

49 B012 0A2)

B0O12012X

01-60-1




SERVICE TOOLS

49 B012 013 49 B012 014 49 0636 100B
Foot Locknut Arm, valve
(Part of (Part of spring lifter
49 B012 0A2) 49 B012 0A2)
B012013X B012014X 06361008
49 S120 170 49 0221 061A 49 G014 001
Remover, valve Remover & Qil filter wrench
seal installer, piston
pin
S$120170X 0221061A G014001X
49 B012 005 49 L012 0AQA 49 L012 001
Remover & Installer set, / Installer
installer, valve valve seal & ﬂ ® (Part of
guide valve guide @9 49 L012 0A0A) m i :ﬁ
oo®
B012005X LO120A0A L012001X
49 L012 002 49 L012 003 49 L012 004
Body Installer Nut S
(Part of (Part of (Part of ‘
49 L012 0AQA) 49 L012 0AQA) 49 L0O12 0ADA) @ ’
L012002X L012003X L012004X
49 L012 005 49 B014 001 49 0187 280
Spacer Installer, oil Gauge, oil e
(Part of seal pressure / >
49 L012 0AOA) ©
L012005X B014001X 0187280X
49 9200 145 49 9200 146 49 9200 147
Adapter set, Adapter A Adapter B
radiator cap (Part of (Part of
tester @ 49 9200 145) 49 9200 145)
9200145X 9200147X
49 T088 0A0 49 T088 001 49 T088 002
NGS set Control Unit Vehicle
(Part of Interface
49 T088 0AQ) Module
(Part of
49 T088 0AQ)
49 T088 004 49 T088 006 49 T088 008A
NGS OBDII Battery Hookup Instruction
Adapter Adapter Manual
(Part of (Part of
49 T088 0A0) 49 T088 0AQ)

T088004X

T088006X

TO88008A
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SERVICE TOOLS

49 T088 010B 49 B019 9A0 49 L018 901
Program Card System Checker,
&7 Selector = | injection
\
T088010B LO18901X
49 9200 162A 49 F018 903 49 T018 902
Engine Signal Sheet Adapter
Monitor harness
9200162A F018903X T018902X
49 D088 008
Harness

adapter power

D088008X
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SUSPENSION

02

SECTION
GENERAL PROCEDURES .... 02-10 REAR SUSPENSION ......... 02-14
WHEEL ALIGNMENT ........ 02-11 TECHNICALDATA ........... 02-50
WHEEL AND TIRES .......... 02-12 SERVICE TOOLS ............ 02-60
FRONT SUSPENSION........ 02-13
02-10 GENERAL PROCEDURES
PRECAUTION (SUSPENSION) ........ 02-10-1
PRECAUTION (SUSPENSION)

Wheels and tires removal / installation

e The removal and installation procedures for the
wheels and tires are not mentioned in this section.
If you must remove a wheel, retighten it to 80—117
N-m {9.0—12.0 kgf-m , 66—86 ft:Ibf }.

Suspension links removal / installation

e Tighten any part of the suspension that uses rubber
bushings only after the vehicle has been lowered
and unloaded.

Brake pipe flare nuts tightening

e Tightenthe brake pipe flare nut by using the SST (49
0259 770B). Be sure to modify the brake pipe flare
nut tightening torque to allow for use of a torque
wrench-SST combination. (Refer to 00-00 FUNDA-
MENTAL PROCEDURES, Torque Formulas.)

USU210AA

Brake lines disconnection/connection

e |[f a brake line(s) has been disconnected anytime
during the procedure, add brake fluid, bleed the
brakes and inspect for leakage after the procedure
has been completed.

Power steering components removal / installation

e If a power steering fluid line(s) has been discon-
nected anytime during the procedure add ATF
(Dexron®ll or M-IIl), bleed the fluid line(s), and in-
spect for leakage after the procedure has been com-
pleted.

02-10-1







WHEEL ALIGNMENT

02-11  WHEEL ALIGNMENT

WHEEL ALIGNMENT PREINSPECTION 02-11-1 Total Toe-in Adjustment ............. 02-11-3

FRONT WHEEL ALIGNMENT ......... 02-11-2 REAR WHEEL ALIGNMENT .......... 02-11-4
Specifications ......cieviiiiiien.n 02-11-2 Specifications ........ccoiiiiiiiiinn 02-11-4
Maximum Steering Angle Adjustment . 02-11-2 Total Toe-in Adjustment ............. 02-11-4
Caster Adjustment ...............t 02-11-2 Camber Adjustment ................ 02-11-4
Camber Adjustment ................ 02-11-3

WHEEL ALIGNMENT PREINSPECTION

USU211AA

1. Check the tire inflations, and adjust to the recom-

mended pressure if necessary.

necessary.
. Inspect the wheel and tire runouts.

sive looseness.

luggage or passengers.

o o0 AW N

in}.

. Inspect the front wheel bearing play and correct if

. Inspect the ball joints and steering linkage for exces-
. The vehicle must be on level ground and carry no

. Measure the height from the center of the wheel to
the fender brim. The difference between left and
right measurement must not exceed 10 mm { 0.39
in }, and the rear measurement must be larger then
the front measurement by 10—30 mm { 0.4—1.1

usu21101
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WHEEL ALIGNMENT

FRONT WHEEL ALIGNMENT

U5U211AB
Specifications

Item Specifications (Unladen*1*2)

Total toe-in (mm {in}) 3+4{0.12+0.15}
(Degree) 0°18' +24
Maximum steering angle Inner 37°23'+2°
Outer 32°32'+2°

Steering axis inclination 11°20’

328—337 { 12.9—13.3} -0°20'+1°
Height from center of | 338—347 { 13.3—13.7 } 0°03'+1°
Camber angle*3 | wheel to fender brim | 348—357 { 13.7—14.1} 0°24'+1°
(mm {in}) 358367 { 14.1—14.4) 0 44 +1°
368—377 { 14.4—14.8} 1°02°+1°
328—337 { 12.9—13.3} 5°16'+1°
Height from center of 338—347{13.3—13.7} 5°02°+1°
Cater angle*3 wheel to fender brim | 348—357 { 13.7—14.1} 449 +1°
(mm {in ) 358367 { 14.1—14.4 ) 4°35+1°
368—377 { 14.4—14.8} 4°21°+1°

*1 : Fuel tank full; engine coolant and engine oil at specified levels; spare tire, jack, and tool in designated positions
*2 . Adjust to the median when carrying out wheel alignment
*3 . Difference between left and right must not exceed 1.5°

2. Turn the front and/or rear adjusting cam bolts to pro-
Maximum Steering Angle Adjustment vide the correct caster angle.
1. Remove the steering gear boot clamp.

2. Loosen the tie rod locknut.
3. Turn the tie rod to provide the correct maximum LEFT WHEEL
steering angle. / S
4. After adjustment, tighten the locknut to the specified
torque.
Tightening torque ADJUSTING INCREASE
35—39 N-m { 3.5—4.0 kgf-m , 26—28 ft.Ibf } CAM BOLT

. ©
5. Adjust the toe-in.
6. Verify that the boot is not twisted, and install the boot

clamp.
RIGHT WHEEL
Caster Adjustment \
Caution
e Adjust the caster before adjusting the cam-
ber. INCREASE
1. Loosen the front and/or rear cam nuts. \

Usu21103

N
CAM BOLT Usu21102
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WHEEL ALIGNMENT

Left wheel Right wheel Left wheel Right wheel
Caster Front Rear Front Camber Front Rear Front
cam cam cam Rear cam cam cam cam Rear cam
Counter- | Counter- Clock- Clock- . Counter- Clock- Clock- Counter-
Increase clockwise | clockwise wise wise Positive clockwise wise wise clockwise
Clock- Clock- Counter- | Counter- . Clock- Counter- | Counter- Clock-
Decrease wise wise clockwise | clockwise Negative wise clockwise | clockwise wise
Note Note

e Turning the front cam one graduation on the
scale changes the caster angle about 22’ and
the camber about 25°. Turning the rear cam one
graduation changes the caster angle about 22’
and the camber about 2.

3. Adjust the camber and the toe-in.
Camber Adjustment

Caution
e Adjust the camber after adjusting the caster.

1. Loosen the front and rear cam nuts.
2. Turn the front and rear adjusting cam bolts the same

amount in the opposite direction to provide the cor-
rect camber angle.

LEFT WHEEL
{

POSITIVE

RIGHT WHEEL
<\ l/,\\
POSITIVE

/\\\ ™

Usu21104

e Turning the front cam one graduation changes
the camber about 25’ and the caster about 22’.
Turning the rear cam one graduation changes
the camber about 2’and the caster about 22’.

Note

e Ifthe cam cannot be turned far enough to make
the adjustment, begin again at adjustment of the
caster using the other cam.

3. Tighten the nuts.

Tightening torque
94—112 N-m { 9.5—11.5 kgf-m , 69—83 ft-Ibf }

4. Adjust the toe-in.

Total Toe-in Adjustment

1. Remove the steering gear boot clamp.

2. Loosen the left and right tie rod locknuts, and turn
the tie rods by the same amount.

3. Loosen the left and right tie rod locknuts and turn the
tie rods equally. Both tie rods are right threaded, so
turning the right tie rod toward the front of the vehicle
and the left toward the rear increases toe-in.

Note
e Turning both tie rods one complete turn changes
toe-in by about 7 mm { 0.28 in }.
4. Tighten the tie rod locknuts to the specified torque.

Tightening torque
35—39 N-m { 3.5—4.0 kgf-m , 26—28 ft-Ibf }

5. Verify that the boot is not twisted, and install the boot
clamp.
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WHEEL ALIGNMENT

REAR WHEEL ALIGNMENT

Specifications

USU211AC

item Specifications (Unladen*1*2)
. (mm {in}) 3+4{0.12+0.15}
Total toe-in

(Degree) 0°18' +24
346—355 { 13.6—14.0 } -1°08'+1°
Height from center of 356—365 { 14.0—14.4} —0°54'+1°
wheel to fender brim 366—376 { 14.4—14.8} —0°43'+1°

Camber angle (mm {in})
376—385{ 14.8—15.2} —0°35'+1°
386—395{ 15.2—15.6 } -0°30'+1°
Difference limit between left and right Max 1°30

*1 . Fuel tank full; engine coolant and engine oil at specified levels; spare tire, jack, and tool in designated positions

*2 : Adjust to the median when carrying out wheel alignment

Total Toe-in Adjustment

Caution
e Adjust the toe-in before adjusting the cam-
ber.

1. Loosen the front and/or rear cam nuts.
2. Turn the front and/or rear adjusting cam bolts to pro-
vide the correct toe-in.

LEFT WI_-I_EEL

/T
©

ADJUSTING INCREASE
CAM BOLT

©

INCREASE

UsU21105
Left wheel Right wheel
Toe-in
Front Rear Front Rear cam
cam cam cam
Counter- | Counter- Clock- Clock-

Increase clockwise | clockwise wise wise
Clock- Clock- Counter- | Counter-
Decrease wise wise clockwise | clockwise

Note

Turning the front cam one graduation changes
the toe-in about 2.8 mm {0.11 in } and the cam-
ber about 15°. Turning the rear cam one gradua-
tion changes the toe-in about 2.8 mm {0.11in }
and the camber about 6°.

3. Adjust the camber.

Camber Adjustment

Caution

Adjust the camber after adjusting the toe-in.

1. Loosen the front and rear cam nuts.

2. Turn the front and rear adjusting cam bolts the same
amount in the opposite direction to provide the cor-
rect camber angle.

02-11-4

LEFT WHEEL

POSITIVE
{
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WHEEL ALIGNMENT

Left wheel Right wheel 3.
Camber | Front Rear Front
cam cam cam Rear cam
. Counter- Clock- Clock- Counter-
Positive clockwise wise wise clockwise
. Clock- Counter- | Counter- Clock-
Negative wise clockwise | clockwise wise
Note

e Turning the front cam one graduation changes
the camber about 15’ and the toe-in about 2.8
mm {0.11 in }. Turning the rear cam one gradu-
ation changes the camber about 6’ and the toe-
in about 2.8 mm { 0.11 in }.

e If the cam cannot be turned far enough to make
the adjustment, begin again at adjustment of the
toe-in using the other cam.

Tighten the nuts.

Tightening torque
73—95 N-m { 7.4—9.7 kgf-m , 54—70 ft-Ibf }
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WHEEL AND TIRES

02-12

WHEELS AND TIRES

SPECIFICATIONS

WHEEL AND TIRES

WHEELS AND TIRES SPECIFICATIONS

USU212AA

(9{oz})

Type
ltem
Standard Temporary spare
Size 15x600 | 14x51/2- 14x 4T
Offset (mm{in}) 45{1.77}
Wheel - ; - :
Pitch circle diameter (mm {in}) 100{3.94}
Material Aluminum alloy Steel
T Size 195/50R15 81V | 185/60R14 82H T115/70D14
ire
Air pressure (kPa { kgt/cm2 , psi }) 177{1.8,26} 412{4.2,60}
Runout limit Radial 2.0{0.079 }
mm {in
Whes! and fire (mm{in}) | Lateral 1.5{0.059 }
Maximum unbalance (at rim edge) 10{0.35}
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FRONT SUSPENSION

02-13 FRONT SUSPENSION
FRONT SHOCK ABSORBER AND COIL SPRING
REMOVAL / INSTALLATION ......... 02-13-1
Front Shock Absorber and Coil Spring
RemovalNote .....ccvvvivniinnnns 02-13-2
Piston Rod Nut Removal Note ....... 02-13-2
When using SST 49 T034 1A0 ....... 02-13-2
Coil Spring, Bound Stopper
InstallationNote .................. 02-13-2
FRONT SHOCK ABSORBER
INSPECTION .........cciiiiiiinnnns 02-13-4
FRONT SHOCK ABSORBER
DISPOSAL .....oiiivveieniernnnnnns 02-13-4
FRONT LOWER ARM
REMOVAL /INSTALLATION ......... 02-13-5
Lower Arm Ball Joint Removal Note .. 02-13-6
Dust Boot Removal Note ............ 02-13-6
Lower Arm Bushing (Front And Rear)
RemovalNote ........cvvvevvnannn 02-13-6

Lower Arm Bushing (Front And Rear)
Installation Note ...............ut
Dust Boot Installation Note ..........
FRONT LOWER ARM INSPECTION ...
FRONT UPPER ARM
REMOVAL / INSTALLATION .........
Upper Arm Ball Joint Removal Note ..
Dust Boot Removal Note ............
Upper Arm Bushing (Front And Rear)
RemovalNote ........ccvvvviunntn
Upper Arm Bushing (Front And Rear)
InstallationNote ............. ...t
Dust Boot Installation Note ..........
FRONT UPPER ARM INSPECTION ....
FRONT STABILIZER
REMOVAL / INSTALLATION .........
Stabilizer Bushing Installation Note ...
FRONT CROSSMEMBER
REMOVAL / INSTALLATION .........

02-13-7
02-13-7
02-13-8
02-13-8
02-13-8
02-13-8
02-13-8
02-13-8

02-13-9
02-13-9

02-13-10

FRONT SHOCK ABSORBER AND COIL SPRING REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.

2. Install in the reverse order of removal indicated in the table.

37—53 {3.7—5.5,27— 39}

73—93 {7.4—9.5,54—68 }

42—60 {4.2—6.2,31—44}

USU213AA

ST
32—46 { 3.2—4.7 ,24—33 }

N-m { kgf-m, ft-Ibf }

U5U21301

1 Stabilizer control link bolt

2 | Upper arm ball joint

= 02-13 FRONT UPPER ARM REMOVAL /
INSTALLATION, Upper Arm Ball Joint Re-
moval Note

6 Piston rod nut
= Removal Note

7 Sheet

8 | Mounting plate

3 [ Mounting plate nut

4 | Front shock absorber and coil spring
= Removal Note

9 | Bound stopper
r= Installation Note

5 |Cap

10 | Coil spring
r= Installation Note

11 | Shock absorber

02-13-1




FRONT SUSPENSION

Front Shock Absorber and Coil Spring Removal
Note
1. Loosen the lower arm bolts.

Caution
e Do not lower the arms excessively, which
may damage the brake hose.

2. Lower the lower arm to remove the shock absorber.

UsU21302

Piston Rod Nut Removal Note
When using SST 49 G034 1A0

Warning

¢ Removing the piston rod nut is dangerous.
The shock absorber and spring could fly off
under tremendous pressure and cause seri-
ous injury or death. Secure the shock ab-
sorber in the SSTs before removing the coil
spring nut.

1. Loosen the piston rod nut several turns, but do not
remove the nut.

2. Assemble the SSTs.

3. Compress the coil spring by using the SSTs, and re-
move the upper nut.

UsU21303

4. Remove the coil spring.

When using SST 49 T034 1A0

Warning

¢ Removing the piston rod nut is dangerous.
The shock absorber and spring could fly off
under tremendous pressure and cause seri-
ous injury or death. Secure the shock ab-
sorber in the SSTs before removing the coil
spring nut.

1. Loosen the piston rod nut several turns, but do not
remove the nut.

2. Assemble the SSTs.

3. Secure the shock absorber in the SSTs.

4. Compress the coil spring by using the SSTs and re-
move the nut.

49 T034 101 >

49 T034 102

49 T034 104

49 T034 103

49 0107 680A

UsU21304

Coil Spring, Bound Stopper Installation Note
When using SST 49 G034 1A0
1. Set the shock absorber in a vise.
2. Install the bound stopper on the shock absorber as
shown.

BOUND
STOPPER

SHOCK ABSORBER
U5U21305

3. Install the compressed coil spring (compressed with
SSTs).

49 G034 102

49 G034 103

49 G034 101
UsU21306
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FRONT SUSPENSION

4. Install the mounting plate as shown.
MOUNTING PLATE

SHOCK

ABSORBER
UsU21307

5. Tighten the nut several turns.

6. Remove the SSTs.

7. Secure the mounting plate in a vise.
8. Tighten the nut.

Tightening torque
32—46 N-m { 3.2—4.7 kgf-m , 24—33 ft-Ibf }

When using SST 49 T034 1A0
1. Temporarily assemble the mounting plate and coil
spring to the shock absorber as shown.
2. Mark the mounting plate, shock absorber and coil
spring for proper reassembly.

MOUNTING
PLATE

MARK
HERE

rJr__jL
N ~ 1 ,o=
ROANNC

Y

SHOCK ABSORBER

U5U21308

3. Align the marks of the mounting plate and coil
spring. Protect the mounting plate and the coil spring
with a piece of cloth; then assemble the SSTs.

4. Use the SSTs to compress the spring.

49 T034 101

49 T034 104

A

49 T034 102 49 1034 10
Ve \\\\\

5. Install the bound stopper.

6. Install the shock absorber, making sure that the
marks on the shock absorber and coil spring are
aligned.

7. Tighten the nut several turns.

8. Remove the SSTs.

9. Secure the mounting rubber in a vise.

10. Tighten the nut.

UsU21309

Tightening torque
32—46 N-m { 3.2—4.7 kgf-m , 24—33 ft-Ibf }
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FRONT SUSPENSION

FRONT SHOCK ABSORBER INSPECTION

Check the following and replace if necessary.
1. Inspect for damage and oil leakage.
2. Inspect the rubber bushing for deterioration and
wear.
3. Compress and extend the shock piston at least
three (3) times. Verify that the operational force does
not change and that there is no unusual noise.

USU213AB

(1) Compress the shock absorber piston and re-
lease it.

(2) Verify that the piston extends fully at a normal
speed.

FRONT SHOCK ABSORBER DISPOSAL

Warning

e The gas in the shock absorber is pressur-
ized, and could spray metal chips into the
eyes and face when drilling. Whenever dril-
ling into a shock absorber, wear protective
eye wear.

1. Clamp a shock absorber flat or with piston down-
wards.

2. Drill a 2—3 mm { 0.08—0.12 in } hole at a point
20—30 mm { 0.79—1.18 in } from the bottom of the
tube so that the gas can escape.

20—30mm { 0.79—1.18in}  ysupi3t0

U5SU213AC

3. Turn the hole downwards.

4. The oil can be collected by moving the piston rod
several times up and down and cutting the tube at
the end.

5. Dispose of the waste oil according to the waste dis-
posal law.

Note
e Shock absorber gas is nitrogen gas.
e Shock absorber oil is mineral oil.

02-13—-4



FRONT SUSPENSION

FRONT LOWER ARM REMOVAL / INSTALLATION

USU213AD
1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.
3. Adjust the front wheel alignment.

@/ 84—102 { 8.5—10.5,62—75}

73—93 {7.4—9.5,54—68 } /©

P
73—93 {7.4—9.5,54—68 }

N-m { kgf-m, ft-Ibf }

UsU21311
1 Tie-rod end ball joint 5 | Dust boot
= 06—10 STEERING GEAR AND LINKAGE RE- = Removal Note
MQVAL/ INSTALLATION, Tie-rod End Ball r= Installation Note
. ?Jomt Remov.al Note 6 | Lower arm
2 | Stabilizer control link boit 7 | Lower arm bushing (front and rear)
3 | Shock absorber bolt = Removal Note
4 | Lower arm ball joint iz Installation Note

= Removal Note
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FRONT SUSPENSION

Lower Arm Ball Joint Removal Note
e Separate the ball joint from the knuckle by using the
SST.

49 T028 3A0

usu21312

Dust Boot Removal Note
e Carefully remove the dust boot by using a chisel.

UsuU21313

Lower Arm Bushing (Front And Rear) Removal Note
e Press the lower arm bushing out by using the SST
and a socket as shown.

uUsuU21314

Lower Arm Bushing (Front And Rear) Installation
Note
1. Apply soapy water to the lower arm bushing.
2. Press the bushing in by using the SST and socket
in the direction of the arrow.

FRONT

C\
N
49 B034 2(‘\ .""4
e

REAR

F Usu21316
Dust Boot Installation Note
1. Wipe away the grease on the ball joint.
2. Liberally coat the inside of the new dust boot with
grease.
3. Press the dust boot onto the ball joint by using the
SST.
4. Wipe away any grease that has been expelled from
the dust boot.

49 H028 301

O

Usu21315

02-13-6



FRONT SUSPENSION

FRONT LOWER ARM INSPECTION

U5U213AH
1. Shake the ball joint stud 5 times.
2. Connect the SST to the ball stud, and measure the
rotation torque by using a pull scale.

Rotation torque

0.5—1.4 N-m { 5—15 kgf-cm , 4.4—13 in:Ibf }
Pull scale reading

5.0—14.7 N { 0.5—1.5 kgf , 1.1—3.3 Ibf }

usu21317

FRONT UPPER ARM REMOVAL / INSTALLATION

USU213AE
1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.
3. Adjust the front wheel alignment.

18—26 { 1.8—2.7,14—19}

73—093 { 7.4—9.5 , 54—68 }
N-m { kgf-m, ft-Ibf }
42—60 { 4.2—6.2 , 31—44 )

usuU21318
1 | Upper arm ball joint 4 | Dust boot
= Removal Note = Removal Note
2 | Shock absorber bolt i Installation Note
5 | Upper arm bushing (front and rear)
3 | Upperarm = Removal Note
= Installation Note
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FRONT SUSPENSION

Upper Arm Ball Joint Removal Note
e Separate the upper arm ball joint from the knuckle
by using the SST.

usuU21319

Dust Boot Removal Note
e Carefully remove the dust boot by using a chisel.

UsU21320

Upper Arm Bushing (Front And Rear) Removal Note
e Press the upper arm bushing out by using the SST
and a socket as shown.

49 B034 201

SOCKET OR
SUITABLE PIPE

usuU21321

Upper Arm Bushing (Front And Rear) Installation
Note
1. Apply soapy water to the upper arm bushing.
2. Press the bushing in by using the SST and a socket
in the direction of the arrow.

49 B034 201

SOCKET

\@&mﬁ{\

()

UsuU21323

Dust Boot Installation Note
1. Liberally coat the inside of the new dust boot with
grease.
2. Press the dust boot on by usinga30mm{11/8in}
socket until the dust boot contacts the seat.

Caution

e [nstall the dust boot squarely and do not
press excessively; the inner metal ring will
be deformed if not done correctly.

3. Verify that the clearance between the boot and the
seat is less than 1 mm { 0.04 in }.

SOCKET

Usu21322

FRONT UPPER ARM INSPECTION

1. Shake the ball joint stud 5 times.
2. Connect the SST to the ball stud, and measure the
rotation torque by using a pull scale.

Rotation torque

0.4—1.7 N-m {4—18 kgf-cm , 3.5—15.6 in-Ibf }
Pull scale reading

4.0—17.6 N { 0.4—1.8 kgf , 0.9—3.9 Ibf }

USU213AJ

UsuU21324

02-13-8



FRONT SUSPENSION

FRONT STABILIZER REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

37—53{3.7—5.5,27—39}

18—26 { 1.8—2.7,14—19}

USU213AF

N-m { kgf-m , ft-Ibf }

usuU21325

1 Stabilizer bracket 3

Stabilizer bar

2 | Stabilizer bushing 4

Stabilizer control link

= Installation Note

Stabilizer Bushing Installation Note
e Align the bushing with the installation mark on the
stabilizer.

Usu21326

02-13-9



FRONT SUSPENSION
FRONT CROSSMEMBER REMOVAL / INSTALLATION

USU213AG
1. Support the engine with a hoist.

2. Lower the crossmember and other suspension parts as an assembly, and then separate the parts.
3. Remove in the order indicated in the table.

4. Install in the reverse order of removal indicated in the table.

94—112 {9.5—11.5,69—83 }

69—83{7.0—8.5,51—61}

0,
®® 9\\ 57—78 { 5.8—8.0 , 42—57 }
| 94—116 {9.5—11.9, 69—86 }

94—112 {9.5—11.5,69—83 }

18—26 (1.8—27, 14—19} 13—21{1.3—2.2,9.4—15}

D 47—58 { 4.7—6.0,34—43}
NoLEe

73—93 {7.4—9.5 , 54—6

18—26 {1.8—2.7,14—19}

@

——
7 U
\7,
”ﬂl’:\‘ " :
)
2 [ oY)

18—137 {12.0—14.0,87—101} 44 5614897 1419} 1\3—25 (1827, 14—19) N-m { kgf-m , ft.bf }
* 49 0259 770B
usu21327
1 Brake pipe 6 | Upper arm bolt
2 | Pinion shaft bolt 7 | Performance rod
3 | Power steering pipe 8 | Adjusting cam bolt
4 | Shock absorber bolt 9 | Steering gear bracket bolt
5 | Stabilizer bracket bolt 10 | Front crossmember component

02-13-10



REAR SUSPENSION

02-14 REAR SUSPENSION
REAR SHOCK ABSORBER AND COIL SPRING
REMOVAL / INSTALLATION ......... 02-14-1
Rear Shock Absorber And Coil Spring
RemovalNote ........ccevvvvvanns 02-14-2
REAR SHOCK ABSORBER
INSPECTION .......ccivviinnninnnn 02-14-2

REAR SHOCK ABSORBER DISPOSAL 02-14-2
REAR LOWER ARM

REMOVAL /INSTALLATION ......... 02-14-3
Lower Arm Bushing (Crossmember Side)
RemovalNote .........cciviennes, 02-14-3
Lower Arm Bushing (Knuckle Side)
RemovalNote .....covvivvvinnnns. 02-14-3

Lower Arm Bushing (Knuckle Side)

Installation Note .................. 02-14-4
Lower Arm Bushing (Crossmember Side)
InstallationNote .................. 02-144
REAR UPPER ARM
REMOVAL / INSTALLATION ......... 02-14-4

Upper Arm Bushing Removal Note ... 02-14-5
Upper Arm Bushing Installation Note . 02-14-5
REAR STABILIZER

REMOVAL / INSTALLATION ......... 02-14-5

Stabilizer Bushing Installation Note ... 02-14-6
REAR CROSSMEMBER

REMOVAL /INSTALLATION ......... 02-14-6

REAR SHOCK ABSORBER AND COIL SPRING REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.

USU214AA

2. Install in the reverse order of removal indicated in the table.

3. Adjust the rear wheel alignment.

37—53 {3.7—5.5,2/—39}
73—93{7.4—9.5,54—68}

N-m { kgf-m , ft-Ibf }

UsU21401

1 Filler pipe protector (left side)

6 | Mounting plate

2 Stabilizer control link bolt

3 | Rear shock absorber and coil spring
= Removal Note

4 |Cap

7 | Bound stopper

iz 02-13 FRONT SHOCK ABSORBER AND
COIL SPRING REMOVAL / INSTALLATION,
Coil Spring, Bound Stopper Installation Note

5 Piston rod nut

= 02—13 FRONT SHOCK ABSORBER AND
COIL SPRING REMOVAL / INSTALLATION,
Piston Rod Nut Removal Note

8 | Coil spring

= 02—13 FRONT SHOCK ABSORBER AND
COIL SPRING REMOVAL / INSTALLATION,
Coil Spring, Bound Stopper Installation Note

9 Rear shock absorber

02-14-1




REAR SUSPENSION

Rear Shock Absorber And Coil Spring Removal
Note

Caution
e Do not lower the arms excessively, which
may damage the brake hose.

1. Loosen the upper arm and adjusting cam nuts.
2. Lower the upper and lower arms to remove the
shock absorber and spring.

usuU21402

REAR SHOCK ABSORBER INSPECTION

e Inspect the rear shock absorber in the same way as
the front shock absorber. (Refer to 02-13 FRONT
SHOCK ABSORBER INSPECTION.)

USU214AF

REAR SHOCK ABSORBER DISPOSAL

e Dispose the rear shock absorberin the same way as
the front shock absorber. (Refer to 02-13 FRONT
SHOCK ABSORBER DISPOSAL.)

USU214AG

02-14-2



REAR SUSPENSION

REAR LOWER ARM REMOVAL / INSTALLATION

U5U214AB
1. Remove in the order indicated in the table.

2. Install in the reverse order of removal indicated in the table.
3. Adjust the rear wheel alignment.

N-m { kgf-m, ft-1bf }

UsU21403

Stabilizer control link bolt 4 | Lower arm bushing (crossmember side)

= Removal Note
2 Shock absorber bolt o Installation Note
3 Rear lower arm

5 | Lower arm bushing (knuckle side)
r= Removal Note
r= Installation Note

Lower Arm Bushing (Crossmember Side) Removal Lower Arm Bushing (Knuckle Side) Removal Note
Note e Press the lower arm bushing out by using the SST
e Press the lower arm bushing out by using the SSTs and a socket as shown.

and a socket as shown.

@)

SOCKET
49 B034 201

Usu21405

UsU21404

02-14-3



REAR SUSPENSION

Lower Arm Bushing (Knuckle Side) Installation
Note

Caution
e Install the bushing with a white mark for the
front side.

1. Apply soapy water to the lower arm bushing.
2. Press the bushing in by using the SST and a socket
in the direction of the arrow.

Us5U21406

Lower Arm Bushing (Crossmember Side) Installa-
tion Note
1. Apply soapy water to the lower arm bushing.
2. Press the bushing in by using the SST and a socket
in the direction of the arrow.

Usu21407

REAR UPPER ARM REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.

USU214AC

2. Install in the reverse order of removal indicated in the table.

3. Adjust the rear wheel alignment.

[ R
[ ST

47—66 { 4.7—6.8 ,34—49}

47—66 { 4.7—6.8 ,34—49 }

N-m { kgf-m, ft-Ibf }

Usu21408

I 1 |Rear upper arm |

N

Upper arm bushing
= Removal Note
r= Installation Note

02-14-4



REAR SUSPENSION

Upper Arm Bushing Removal Note Upper Arm Bushing Installation Note
e Press the upper arm bushing out by using the SSTs 1. Apply soapy water to the upper arm bushing.
and a socket as shown. 2. Press the bushing in by using the SST and a socket

in the direction of the arrow.

4 2
> 1028 201 49 N028 201

49 B034 201
SOCKET

UsuU21409
usu21410

REAR STABILIZER REMOVAL / INSTALLATION

USU214AD

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

20—28 { 2.0—2.9 , 15—20 )—w

37—53 {3.7—5.5,27—39}

N-m { kgf-m, ft-Ibf }

usu21411

Stabilizer bracket 3 | Stabilizer bar
2 | Stabilizer bushing 4 | Control link
o= Installation Note

02-14-5



REAR SUSPENSION

Stabilizer Bushing Installation Note
e Align the bushing with the installation mark on the
stabilizer.

O

RIGHT SIDE

| -

LEFT SIDE

usu21412

REAR CROSSMEMBER REMOVAL / INSTALLATION

USU214AE
1. Remove the differential and the power plant frame. (Refer to 03—14 DIFFERENTIAL REMOVAL / INSTALLA-
TION.)
2. Lower the crossmember and other suspension parts as an assembly, and then separate the parts.
3. Remove in the order indicated in the table.
4., Install in the reverse order of removal indicated in the table.
5. Adjust the rear wheel alignment.
6. Bleed the air from the brake system.
7. Adjust the parking brake lever stroke.

94—116 { 9.5—11.9,69—86 }

13—22 {1.3—2.2,9.4—16 } WY PNV & @M
d Prire 4

7—66 { 4.7—6.8 , 34—49 }

SST

20—28 {2.0—2.9,15—20}

N-m { kgf-m , ft-Ibf }

* 49 0259 770B
UsU21413

02-14-6



REAR SUSPENSION

Differential mounting pipe

Parking brake cable

Brake pipe

Brake pipe joint

Battery cable bracket

Shock absorber bolt

Stabilizer bracket bolt

Upper arm bolt

Olo|N|o|lo|~]W|N| =

Adjusting cam bolt

—_
o

Rear crossmember component

02-14-7






TECHNICAL DATA

02SUSPENSION .................ee 02-50-1
02 SUSPENSION
USU250AA
Item | Specification
WHEEL ALIGNMENT
mm { in 3 +4{0.12 + 0.15
Total toe-in ( {in}) { !
(Degree) 0°18" + 24’
. . Inner 37°23 + 2°
Maximum steering angle
Outer 32°32" + 2°
Steering axis inclination 11°20
328—337 { 12.9—13.3 }} -0°20" + 1°
Front wheel Camb Height from center 338—347{13.3—13.7) 0703 + 1°
alignment | “8155T | of wheel to fender | 348—357 { 13.7—14.1) 024 £ 1°
(Unladen)! | and brim — (mm {in}) M358 367 (14.1—14.4) 044’ + 1°
368—377 { 14.4—14.8} 1°02" + 1°
328—337 { 12.9—13.3 } 5°16" + 1°
c Height from center 338—347 { 13.3—13.7 } 5°02" + 1°
a:‘;f{a of wheel to fender | 348—357 { 13.7—14.1) 4°49 £ 1°
brim  (mm{in}) M358 367 {14.1—14.4) 4°35 + 1°
368—377 { 14.4—14.8} 4°21 £ 1°
mm {in 3 +4{0.12 £ 0.15
Total toe-in ( in}) { )
(Degree) 0°18" + 24’
Rear wheel 346—355 { 13.6—14.0} -1°08" + 1°
alignment ; Height from center 356—365 { 14.0—14.4} -0°54" + 1°
(Unladen) gggggf of wheel to fender | 366—375 { 14.4—14.8) —0°43 £ 1°
brim  (mm{in}) 376 385 ( 14.86—15.2} —0°35 + 1°
386—395 { 15.2—15.6 } -0°30" + 1°
WHEELS AND TIRES
Size 15 6JJ | 1ax51/20
Standard Offset (mm{in}) 45{1.77}
tire wheel | pitch circle diameter (mm {in}) 100 { 3.94 }
Material Alluminum alloy
Size 195/50R15 81V i 185/60R14 82H
Standard | Air pressure (kPa { kgf/cm?2 , psi }) 177{1.8,26}
tire o . Standard tire 1.6 {0.063 } min.
Remaining tread (mm {in}) -
Snow tire 50 % of tread
Lug nut tightening torque (N-m { kgf-m, ft-Ibf }) 89—117 { 9—12, 66—86 }
Standard , ) Radial direction 2.0 {0.078 } max.
tire wheel Wheel and tire runout (mm {in }) —
and tire Lateral direction 1.5{0.059 } max.
Wheel imbalance*3 (g{oz}) 10 { 0.35 } max.
Size 14x4T
Temporary | Offset (mm{in}) 45{1.77}
spare tire - - - -
wheel Pitch circle diameter (mm {in}) 100 { 3.94 }
Material Steel
sparetire | Ajr pressure (kPa { kgf/cm? , psi }) 412{4.2,60)

02-50-1




TECHNICAL DATA

Item I Specification
FRONT SUSPENSION
Suspension type Double-wishbone
T ;
Stabilizer Ype . Torsion bar
Diameter (mm{in}) 19.0{0.75}
Cylindrical double acting,
Shock absorber low-pressure-gas charged
REAR SUSPENSION
Suspension type Double-wishbone
T -
Stabilizer )./pe ‘ Torsion bar
Diameter (mm{in}) 11.0{0.43}

Shock absorber

Cylindrical double acting,
low-pressure-gas charged

*1 : Fuel tank full; engine coolant and engine oil at specified levels; spare tire, jack, and tools in designated positions.
*2 : Difference between left and right must not exceed 1°30".

*3 : One balance weight; max. 60 g { 2.1 0z }. If the total weight exceeds 100 g { 3.5 0z } on one side, rebalance after moving the

tire around on the rim. Do not use more than two balance weights on the inner or outer side of the wheel.

02-50-2




SERVICE TOOLS
02-60 SERVICE TOOLS

02 SUSPENSIONSST ................ 02-60-1
02 SUSPENSION SST
USU260AA
49 0118 850C 49 0180 510B 49 HO28 301
Puller, ball joint Attachment, Installer,
steering worm dust boot
bearing preload
measuring
0118850C 01805108 H028301X
49 G034 1A0 49 G034 101 49 G034 102

Compressor, * Body Screw
coil spring (Pan of (Part of # =~
#:m 49 G034 1A0) 49 G034 1A0) qﬁ— -

GO0341A0X G034101X G034102X
49 G034 103 49 0259 7708 49 0107 680A
Arm Wrench, flare Engine stand
(Part of nut
49 G034 1A0) ) M ) M (=

G034103X 0259770B
49 T034 1A0 49 T034 101 49 T034 102
Compressor, Compressor, Stand
coil spring spring (Part of

(Part of 49 T034 1A0)

49 T034 1A0)

T0341A0X T034102X

49 T034 103 49 T034 104 49 T034 105
Hook Support Attachment
(Part of (Parts of
49 T034 1A0) 49 T034 1A0)

T034103X T034104X T034105X
49 T028 3A0 49 T028 303 49 T028 304
Puller set, ball Body Attachment e
joint (Part of (Part of

49 T028 3A0) 49 T028 3A0) @

T0283A0X T028303X T028304X
49 B034 201 49 N028 201
Support block Support block @

B034201X N028201X

02-60-1






DRIVELINE/AXLE

03

SECTION
GENERAL PROCEDURES .... 03-10 DIFFERENTIAL .............. 03-14
FRONT AXLE ............... 03-11 PROPELLER SHAFT ......... 03-15
REARAXLE ................ 03-12 TECHNICALDATA ........... 03-50
DRIVE SHAFT ............... 03-13 SERVICE TOOLS ............ 03-60

03-10 GENERAL PROCEDURES

PRECAUTION (DRIVELINE/AXLE) .... 03-10-1

PRECAUTION (DRIVELINE/AXLE)

Wheels and tires removal / installation

e The removal and installation procedures for the
wheels and tires are not mentioned in this section.
If you must remove a wheel, retighten it to 89—117
N-m {9.0—12.0 kgf-m , 66—86 ft.Ibf }.

USU310AA

03-10-1







FRONT AXLE

03-11  FRONT AXLE

WHEEL HUB, STEERING ABS Sensor Rotor Removal Note .... 03-11-3

KNUCKLE PREINSPECTION ........ 03-11-1 Hub Bolt Removal Note ............. 03-11-3

Wheel BearingPlay ................ 03-11-1 Hub Bolt Installation Note ........... 03-11-3

WHEEL HUB BOLT REPLACEMENT .. 03-11-1 ABS Sensor Rotor Installation Note .. 03-11-3
WHEEL HUB, STEERING KNUCKLE Locknut Installation Note ............ 03-11-3

REMOVAL /INSTALLATION ......... 03-11-2
WHEEL HUB, STEERING KNUCKLE PREINSPECTION

USU311AA 03

Wheel Bearing Play -

1. Remove the brake caliper component and disc
plate.

2. Position a dial indicator against the wheel hub. Push
and pull the wheel hub by hand in the axial direction
and measure the wheel bearing play.

3. If the bearing play exceeds the specification, check
and adjust the locknut torque or replace the wheel
bearing if necessary.

Maximum wheel bearing play
0.05 mm {0.002 in } UsU31101

WHEEL HUB BOLT REPLACEMENT

USU311AB
1. Remove the wheel hub bolt by using the SSTs. 3. Tighten the wheel hub nut while holding the wheel
hub by using a brass bar.
APPROPRIATE-SIZE NUT— =] SPACE

49 T028 303

2. As shown in the figure, install the wheel hub bolt into
the wheel hub and set a washer and wheel hub nut
in the wheel hub bolt.

UsU31102 p N BRASS BAR

UsuU31103

03-11-1



FRONT AXLE

WHEEL HUB, STEERING KNUCKLE REMOVAL / INSTALLATION

USU311AC

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.
3. After installation, adjust the total toe-in. (Refer to 02-11 WHEEL ALIGNMENT, Total Toe-in Adjustment.)

16—22{1.6—2.3,12—16}

2
il (DUST SEAL LIP)
P (

5§7—77 {5.8—7.9,42—57}

50—68 { 5—7,37—50}
42—60 { 4.2—6.2,31—44}

29—44 {3.0—4.5,22—32}

16—22{1.6—2.3,12—16 }\%

@
o &
g 6@ 167—215 {17—22,123—159}

N-m { kgf-m, ft.Ibf }

SST
UsU31104
1 Brake caliper component 9 | Front upper arm ball joint
2 | Disc plate = 02-13 FRONT UPPER ARM REMOVAL /
- 04—11 FRONT BRAKE (DISC) REMOVAL / INSTALLATION, Front Upper Arm Removal
INSTALLATION, Disc Plate Removal Note Note
r= 04—11 FRONT BRAKE (DISC) REMOVAL/ 10 | Dust cover and knuckle spindle
INSTALLATION, Disc Plate Installation Note 11 | Dust cover
3 _|Hub cap 12 | Knuckle spindle
4 | Locknut
. 13 | ABS sensor rotor
r= Installation Note > Removal Note
5 | Front wheel hub component = Installation Note
6 | ABS wheel-speed sensor (if equipped) 14 | Hub bolt
7 | Tie-rod end ball joint ir Removal Note
1= 06-10 STEERING GEAR AND LINKAGE RE- = Installation Note
MOVAL / INSTALLATION, Tie-rod End Ball 15 | Front wheel hub
Joint Removal Note
8 | Front lower arm ball joint
= 02-13 FRONT LOWER ARM REMOVAL /
INSTALLATION, Front Lower Arm Ball Joint
Removal Note

03-11-2



FRONT AXLE

ABS Sensor Rotor Removal Note
e Secure the front wheel hub in a vise and remove the
sensor rotor by using the SSTs.

Note
e The sensor rotor does not need to be removed
unless you are replacing it.

49 F027 007

Usu31105

Hub Bolt Removal Note
Note
e The hub bolts do not need to be removed unless
you are replacing them.

e Remove the hub bolts by using a press.

UsU31106
Hub Bolt Installation Note
¢ Install the new hub bolts by using a press.
\ I
W =
o
! U5U31107

ABS Sensor Rotor Installation Note
e Install a new sensor rotor by using the SST and a
press.

49 V001 795

e
=
e
y \_._/‘

[ S

usu31108

Locknut Installation Note
e |nstall a new locknut and stake it.

Tightening torque
167—215 N-m { 17—22 kgf-m , 123—159 ft.Ibf }

uUsu3t109

03-11-3






REAR AXLE

03-12 REAR AXLE

WHEEL HUB, KNUCKLE

PREINSPECTION..........ccvvvunen 03-12-1
Wheel BearingPlay ................ 03-12-1
WHEEL HUB, KNUCKLE
REMOVAL / INSTALLATION ......... 03-12-2
Rear Wheel Hub Removal Note ...... 03-12-3
Wheel Bearing Removal Note ....... 03-12-3
Dust Cover Removal Note .......... 03-12-3

Bushing Removal Note .............
Bushing Installation Note ............
Dust Cover Installation Note .........
Wheel Bearing Installation Note ......
Rear Wheel Hub Installation Note ....
Oil Seal Installation Note ............
Locknut Installation Note ............

WHEEL HUB, KNUCKLE PREINSPECTION
Wheel Bearing Play

1. Remove the wheel, brake caliper component, and

disc plate.

2. Position a dial indicator against the wheel hub. Push
and pull the wheel hub by hand in the axial direction
and measure the wheel bearing play. If the bearing
play exceeds the specification, check and adjust the
locknut torque or replace the wheel bearing if neces-

sary.

Usu31201

Maximum wheel bearing play
0.05 mm {0.002 in }

USU312AA

03-12-1



REAR AXLE

WHEEL HUB, KNUCKLE REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.

2. Install in the reverse order of removal indicated in the table.

50—68 {5.0—7.0,37—50}

U5U312AB

47—66 { 4.7—6.8 ,34—49 }
63—74{6.4—7.6,47—54}

16—22 {1.6—2.3,12—16}

@

16—22 {1.6—2.3,12—16}

216—294 { 22—30, 160—216}

N-m { kgf-m , ft.Ibf }

Usu31202

Brake caliper component

Retaining ring

2 | Disc plate

= 04—11 FRONT BRAKE (DISC) REMOVAL /
INSTALLATION, Disc Plate Removal Note

= 04-11 FRONT BRAKE (DISC) REMOVAL / 1
INSTALLATION, Disc Plate Installation Note

10

Wheel bearing
= Removal Note
r= Installation Note

Dust cover
= Removal Note

= Installation Note

8 Rear wheel hub
== Removal Note
i Installation Note

3 | Locknut = Installation Note
= Installation Note 12 | Knuckle

4 | ABS wheel-speed sensor (if equipped) 13 | Bushing

5 | Sensor bracket = Removal Note

6 | Knuckle, wheel hub, and dust cover 1= Installation Note

7 Oil seal 14 Hub bolt

= 03—11 WHEEL HUB, STEERING KNUCKLE
REMOVAL / INSTALLATION, Hub Bolt Re-
moval Note

03-12-2




REAR AXLE

Rear Wheel Hub Removal Note
e Press out the rear wheel hub component by using
the SSTs.

UsU31203

Wheel Bearing Removal Note
1. Press out the wheel bearing by using the SSTs.

49 G030 797

49 F027 005

UsuU31204

2. Move the bearing inner race away from the rear
wheel hub component by using a chisel.

Usu31205

3. Press the bearing inner race off the wheel hub by us-
ing the SSTs.

49 G033 102

UsU31206

Dust Cover Removal Note

Note
e Thedustcoverdoes not need to be removed un-
less you are replacing it.

1. Mark the dust cover and knuckle for proper reas-
sembly.

usU31207

2. Remove the dust cover by using a chisel.

Bushing Removal Note
e Press out the bushing by using the SST and a sock-
et.

49 B034 201

SOCKET

Usu31208

Bushing Installation Note
e Apply soapy water to the bushing, then press it into
the knuckle by using the SST.

/ 49 B034 201

\ / usu31209

03-12-3




REAR AXLE

Dust Cover Installation Note Rear Wheel Hub Installation Note
1. Mark the new dust cover the same as the one that 1. Apply grease to the wheel bearing inner race.
was removed. 2. Press the rear wheel hub component in by using the
SST.

49 F027 005

uUsU31210

usuU31213
2. Align the marks of the new dust cover and the

knuckle.
3. Install the new dust cover by using the SSTs. Oil Seal Installation Note
1. Apply grease to the new oil seal lip.
2. Install the new oil seal by using the SSTs.

49 G033 107

49 F027 009

Usu31211

. usu3i1214
Wheel Bearing Installation Note

e Press the new wheel bearing into the knuckle by us-
ing the SSTs. Locknut Installation Note
- e |nstall a new locknut and stake it.

Tightening torque

49 G030 797 216—294 N-m { 22—30 kgf-m , 160—216 ft-Ibf }

49 F027 007

49 F027 009
UsU31212

uUsuU31215

03-12-4



DRIVE SHAFT

03-13 DRIVE SHAFT
DRIVE SHAFT PREINSPECTION ...... 03-13-1
DRIVE SHAFT
REMOVAL / INSTALLATION ......... 03-13-2
Drive Shaft Removal Note ........... 03-13-2
Drive Shaft Installation Note ......... 03-13-2
DRIVE SHAFT
DISASSEMBLY / ASSEMBLY ........ 03-13-3
Boot Bands Disassembly Note ....... 03-13-4
Clip Disassembly Note . .....c.cvvutts 03-13-4

Snap Ring Disassembly Note ........ 03-13—-4
Balls, Inner Ring, Cage

Disassembly Note ................ 03-13-4
Boots Disassembly Note ............ 03-13-4
Boots Assembly Note ............... 03-13-4
Cage, Inner Ring, Balls

AssemblyNote ............cuvunn. 03-13-5
Boot Bands Assembly Note ......... 03-13-5

DRIVE SHAFT PREINSPECTION

1. Check the dust boot on the drive shaft for cracks,

damage, leaking grease, and a loose boot band.

2. Check the drive shaft for bending, cracks, and wear

of the joints and splines.
3. Repair or replace the drive shaft if necessary.

Usu31301

USU313AA
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DRIVE SHAFT

DRIVE SHAFT REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.

USU313AB

2. Install in the reverse order of removal indicated in the table.

50—68 {5.0—7.0,37—50}

63—74{6.4—7.6,47—54}

216—294 { 22—30, 160—216 }

N-m { kgf-m, ft-Ibf }

UsuU31302

1 Locknut
= 03—-11 WHEEL HUB, KNUCKLE REMOVAL /
INSTALLATION, Locknut Installation Note

3 |Bolt

2 | Brake caliper component

4 | Drive shaft
r= Removal Note

i Installation Note

Drive Shaft Removal Note

Note

e |[f the drive shaft will not come out of the rear hub
support easily, install a discarded nut onto the
drive shaft so that the nut is flush with the end of
the drive shaft. Tap the nut with a copper ham-
mer to loosen the drive shaft from the wheel hub.

1. Pull the rear hub support from the drive shaft..
2. Remove the drive shaft from the differential by using
a pry bar.

UsuU31303

Drive Shaft Installation Note
1. Install a new clip onto the drive shatft.
2. Measure the outer diameter of the clip after instal-
ling, and replace the clip if it exceeds the specifica-
tion.

Caution

o The sharp edges of the drive shaft snap ring
can slice or puncture the oil seal. Be careful
when installing the drive shaft to the trans-
mission.

7
ENDS UpP

3 ® CLP

28mm {1.10in} max 5y31304

3. With the ends of the clip facing upward, push the
drive shaft into the differential.

03-13-2



DRIVE SHAFT

4. After installation, pull outward on the double offset
joint outer ring and verify that the drive shatt is se-
curely held by the clip.

DRIVE SHAFT DISASSEMBLY / ASSEMBLY

USU313AC

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

(10 DO NOT DISASSEMBLE

U5U31305

Boot bands 6 | Innerring

r= Disassembly Note = Disassembly Note

= Assembly Note = Assembly Note
Clip 7 | Cage

= Disassembly Note 1= Disassembly Note
Outer ring = Assembly Note
Snap ring 8 |Boots

1= Disassembly Note = Disassembly Note
Ball = Assembly Note

alls
1= Disassembly Note 9 | ABS sensor rotor
= Assembly Note 10 | Shaft and ball joint component

03-13-3




DRIVE SHAFT

Boot Bands Disassembly Note Balls, Inner Ring, Cage Disassembly Note
e To remove the boot bands, pry up the locking clip by 1. Inserta screwdriver between the inner ring and cage
using a screwdriver, then raise the end of the band. to remove the balls.

UsU31306 U5U31309

2. Mark the inner ring and cage with paint.

Clip Disassembly Note 3. Turn the cage approximately 30°, then pull it away
1. Mark the drive shaft and outer ring with paint as from the inner ring.
shown.

2. Remove the clip.

UsU31310

usuU31307

Boots Disassembly Note
1. Wrap the shaft splines with tape.
Snap Ring Disassembly Note
1. Mark the drive shaft end and inner ring with paint as
shown.
2. Remove the snap ring by using snap ring pliers.

usu313n

2. Remove the boot.

USU31308 Boots Assembly Note
1. Before putting the boot onto the shaft, wrap the shaft
splines with tape.

TAPE

UsuU31312
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DRIVE SHAFT

Note

e The initials DOJ and BJ are stamped on the
wheel-side and differential-side boots respec-
tively.

2. Install the wheel-side and differential-side boots,
noting the shape and size of each one in the figure.

Outer diameter of large boot end
Differential side: 87.4 mm {3.441in}
Wheel side: 90.8 mm { 3.575 in }

MARK

DIFFERENTIAL SIDE WHEEL SIDE

UsU31313

Cage, Inner Ring, Balls Assembly Note

1. Align the marks and install the balls to the inner ring.

2. Install the cage, inner ring, and ball component to
the drive shaft in the direction shown in the figure.
The larger diameter of the cage should be facing the
shap ring groove.

3. Install a new snap ring in the drive shaft snap ring
groove.

MATCHING
MARKS CAGE

SNAP RING GROOVE
U5U31314

4. Apply the specified grease (supplied in the boot kit)
to the joints and boots.

Total quantity
Differential side: 85—105 g { 3.00—3.71 oz }
Wheel side: 55—75 g { 1.94—2.65 oz }

5. Align the marks, then install a new clip.

UsuU31315

Boot Bands Assembly Note

1. Verify that the boots are not dented or twisted.
2. Set the drive shaft to the standard length.

Standard length
767.3—777.3 mm { 30.209—30.602 in }

U5uU31316

3. Release any trapped air from the boots by carefully
lifting up the small end of each boot with a cloth-
wrapped screwdriver.

4. Verify that the drvie shaft length is within the stan-
dard.

5. If the drive shaft length is not within the standard, re-
turn to step 1.

6. Fold the new band back by pulling on the end of it
with pliers. The band should be folded in the direc-
tion opposite the forward revolving direction of the
drive shaft.

7. Lock the end of the band by bending the locking
clips.

UsU31317

03-13-5






DIFFERENTIAL

03-14 DIFFERENTIAL

DIFFERENTIAL OIL INSPECTION ..... 03-14-1 Drive Pinion Disassembly Note ...... 03-14-7

DIFFERENTIAL OIL REPLACEMENT .. 03-14-1 Bearing Outer Races

OIL SEAL REPLACEMENT ........... 03-14-2 (Front And Rear Bearing)

DIFFERENTIAL Disassembly Note ................ 03-14-7
REMOVALI INSTALLAT'ON ......... 03-14-3 Bearing Inner Race (Rear Bearing)

D;fée,;%rﬁ'-?,'ffmoval Note ........... 03-14-4 Disassembly Note ................ 03-14-7

DIF i i i

DISASSEMBLY / ASSEMBLY . ....... 03-14-5 Differential Mount Disassembly Note . 03-14-7

Differential Case Disassembly Note .. 03—-14-6 Differential Mount Assembly Note ... 03-14-8

. . . Oil Seal Assembly Note ............. 03-14-8
Dgf.iéiltéiiﬁi ia\lro?: dcar ) 03-14-6 Bearing Outer Race (Front Bearing)
Bearing CapS Disassembly Note ..... 03-14-6 ASS.embly Note ............. RREERE 03-14-8
Adjusting Nuts Disassembly Note .... 03146 Bearing Outer Race (Rear Bearing)
Knock Pin Disassembly Note ........ 03-14-6 Assembly Note ............ FLEREEE 03-14-8
Bearing Inner Races (Side Bearing) Bearing Inner Race (Rear Bearing),
Disassembly Note ........c.ceue... 03-14-7 Bearing Inner Race (Front Bearing),
Locknut (Companion Flange) Spacer Assembly Note ............ 03-14-8
Disassembly Note ................ 03-14-7 Thrust Washers (Standard)
Companion Flange Disassembly Note 03-14-7 AssemblyNote ................... 03-14-10
DIFFERENTIAL OIL INSPECTION
USU314AA
1. Remove the filler plug. 3. Install the filler plug.
2. Verify that the oil is at the bottom of the filler plug
hole. If it is low, add the specified oil. Tightening torque

39—53 N-m { 4.0—5.5 kgf-m , 29—39 ft.Ibf }

UsU31401

DIFFERENTIAL OIL REPLACEMENT

UsU314AB

1. Remove the filler and drain plugs. 3. Wipe the plugs clean.
4. Install the drain plug and a new washer.

Tightening torque
39—54 N-m { 4.0—5.5 kgf-m , 29—39 ft.Ibf }

5. Add the specified oil from the filler plug until the level
reaches the bottom of the plug hole.

Specified oil
Type (API service GL-4, GL-5)
y< Above -18 °C {0 °F }: SAE 90
UsU31444 Below -18 °C {0 °F }: SAE 80
Capacity: 1.00 L { 1.06 US qt, 0.88 Imp qt }

2. Drain the differential oil into a container.

03-14-1



DIFFERENTIAL

6. Install the filler plug.

Tightening torque
39—53 N-m { 4.0—5.5 kgf-m , 29—39 ft.Ibf }

o/

UsU31402

OIL SEAL REPLACEMENT

U5U314AC

1. On level ground, jack up the vehicle and support it
on safety stands.
2. Drain the differential gear oil.

Note

e Foreasier installation, do not depress the brake
pedal after removing the brake caliper compo-
nent.

3. Remove the brake caliper component, then sus-
pend the brake caliper assembly by using a rope.

4. Remove the lower arm installation bolt and nut. USU31404

9. Install a new clip onto the drive shaft.
10. Measure the outer diameter of the clip after instal-
ling, and replace the clip if it exceeds the specifica-
tion.

Note

e [fthe drive shaft will not come out of the rear hub
support easily, install a discarded nut onto the
drive shaft so that the nut is flush with the end of
the drive shaft. Tap the nut with a copper ham-

mer to loosen the drive shaft from the wheel hub. Caution

o The sharp edges of the drive shaft snap ring
can slice or puncture the oil seal. Be careful
when installing the drive shaft to the trans-
mission.

7

5. Pull the rear hub support from the drive shaft.
6. Remove the drive shaft from the differential by using
a pry bar.

ENDS UP

3 ® CLP

U5U31403 .
28mm{1.10in} max  ysus1405

7. Remove the oil seal.
8. Apply lithium-based grease to the new oil seal lip
and install it by using the SST.

11. With the ends of the clip facing upward, push the
drive shaft into the differential.

12. After installation, pull outward on the double offset
joint outer ring and verify that the drive shaft is se-
curely held by the clip.

13. Install the lower arm installation bolt and nut.

Tightening torque
47—66 N-m { 4.7—6.8 kgf-m , 34—49 ft-Ibf }

03-14-2



DIFFERENTIAL

14. Install the brake caliper component. 15. Add the specified oil.
16. Adjust the rear wheel alignment.
Tightening torque
50—68 N-m { 5.0—7.0 kgf-m , 37—50 ft-1bf }

DIFFERENTIAL REMOVAL / INSTALLATION

U5U314AD
1. Drain the differential oil.
2. Remove in the order indicated in the table.
3. Install in the reverse order of removal indicated in the table.
4. Add the specified oil to the specified level.

50—68 { 5.0—7.0,37—50} (@ :104—123 {10.6—12.6 ,77—91}

63—74{6.4—7.6,47—54} @ : 36—53 {3.7—5.5,27—39}

50—68 { 5.0—7.0,37—50}

38—561{3.8—5.3,28—38} 55—80 { 5.6—8.2,41—59}

28—30 { 2.8—3.1, 21—22}
18—26 {1.8—2.7,14—19}

84—98 { 8.5—10,62—72}

_ R
. l/ @/ 41—54 { 4.1—5.6,30—40} N.m {kgf-m, ftibf }
UsU31406
1 Differential mounting pipe (with LSD) 5 | Power plant frame (PPF), Differential mounting
” spacer
2 | Exhaust pipe i 05-11 MANUAL TRANSMISSION REMOVAL
3 | Propeller shaft / INSTALLATION, Power Plant Frame (PPF)
1= 03—-14 PROPELLER SHAFT REMOVAL / Removal Note
INSTALLATION = 05—-11 MANUAL TRANSMISSION REMOVAL
4 | Speedometer cable , / INSTALLATION, Power Plant Frame (PPF)
Installation Note
6 | Brake caliper component

03-14-3



DIFFERENTIAL

7 Bolt

8 Drive shafts

= 03—13 DRIVE SHAFT REMOVAL / INSTAL-
LATION, Drive Shaft Removal Note

= 03—13 DRIVE SHAFT REMOVAL / INSTAL-
LATION, Drive Shaft Installation Note

9 Differential
= Removal Note

Differential Removal Note

1. Separate the driveshaft from the differential.

2. Support the differential by using a jack.

3. Lower the differential and move it forward.

4. To prevent damaging the fire wall, crank angle sen-
sor, and engine mount, support the transmission as
follows.

(1) Prepare a steel plate (as shown in the figure), a
wooden block, bolts (M8 x 1.25), and washers.

900 mm { 35.433in }

800 mm { 31.496 in }

)
i 8 mm
0.315in}

200 mm {7.874in}

UsU31407

(2) Install the parts as shown in the figure

\3 /

~ B =\ .J

t
R 7
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DIFFERENTIAL

DIFFERENTIAL DISASSEMBLY / ASSEMBLY

USUS14AE

1. Disassemble in the order shown in the figure indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

LOCKING ==
COMPOUND

SST

. <@
23—26 { 2.3—2.7 ,17—19 §

o

118—176
{12—18, 87—130}

SEALANT

“TORSEN”
TYPEBLSD
ASSEMBLY

COMPOUND

N-m { kgf-m , ft-Ibf }

UsU31409
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DIFFERENTIAL

Differential case
1= Disassembly Note

2 | Differential gear component
> Disassembly Note
3 | Lock plates
4 | Bearing caps
= Disassembly Note
5 | Adjusting nuts
= Disassembly Note
6 | Bearing outer races (side bearing)
7 | Gear case component (“TORSEN” TYPE B LSD)
8 | Ring gear
9 | Knock pin (standard)
= Disassembly Note
10 | Pinion shaft (standard)
11 | Pinion gears (standard)
12 | Thrust washers (standard)
13 | Side gears (standard)
14 | Thrust washers (standard)
1= Assembly Note
15 | Bearing inner races (side bearing)
= Disassembly Note
16 | Gear case
17 | Locknut (companion flange)
= Disassembly Note
18 | Washer
19 | Companion flange
= Disassembly Note
20 | Oil seal (companion flange)
21 | Washer
22 | Drive pinion
= Disassembly Note
23 | Spacer
24 | Bearing inner race (rear bearing)
= Disassembly Note
1= Assembly Note
25 | Collapsible spacer
26 | Bearing outer race (rear bearing)
= Disassembly Note
= Assembly Note
27 | Bearing outer race (front bearing)
= Disassembly Note
= Assembly Note
28 | Bearing inner race (front bearing)
= Disassembly Note
= Assembly Note
29 | Differential carrier
30 |OQilseal
= Assembly Note
31 | Baffle
32 | Breather
33 | Differential mount

= Disassembly Note
i Assembly Note

Differential Case Disassembly Note

Caution

e The differential case is made of aluminum,
and is therefore easily dented and scratched
by metal tools. When separating the differ-
ential carrier from the case, use only a plas-
tic hammer at the point shown in the figure.

e Strike the differential carrier with a plastic hammer
to separate it from the case.

UsuU31410

Differential Gear And Carrier Disassembly Note
e Mount the differential gear component on the SSTs.

DISCRIMINATIO
MARKS

uUsu31411

Bearing Caps Disassembly Note
e Mark one bearing cap and the carrier.

Adjusting Nuts Disassembly Note
e Mark one adjusting nut and the carrier.

Knock Pin Disassembly Note
e Secure the gear case in a vise and tap out the knock
pin toward the ring gear side.

Usu31412
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DIFFERENTIAL

Bearing Inner Races (Side Bearing) Disassembly
Note

Note
e Mark the bearings so that they can later be rein-
stalled in the same position.

e Remove the bearing inner races (side bearing) from
the gear case by using the SST.

49 0839 425C

usuU31413

Locknut (Companion Flange) Disassembly Note
e Holdthe companion flange by using the SST and re-
move the locknut.

Usu31414

Companion Flange Disassembly Note
e Pull the companion flange off by using the SST.

Usu31415

Drive Pinion Disassembly Note

e Push out the drive pinion by attaching a miscella-
neous locknut to the drive pinion, and tapping it with
a copper hammer.

UsU31416

Bearing Outer Races (Front And Rear Bearing) Dis-

assembly Note

e Remove the bearing outer races using the two
grooves in the carrier and alternately tapping the
sides of the races.

usu31417

Bearing Inner Race (Rear Bearing) Disassembly

Note

e While supporting the drive pinion to keep it from fal-
ling, remove the bearing inner race (rear bearing) by
using the SST.

UsuU31418

Differential Mount Disassembly Note
1. Drill holes around the differential mount.

Usu31419
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DIFFERENTIAL

2. Hit the edge of the differential mount to remove it.

49 G030 797

49 F027 005

1 E

Usu31423

UsU31420

Bearing Outer Race (Rear Bearing) Assembly Note
o Install the bearing outer race (rear bearing) by using

Differential Mount Assembly Note
the SSTs.

1. Install the new differential mount with the voids fac-
ing front and rear.
2. Press in the differential mount by using the SST.

Press force
19,600 N {2,000 kgf , 4,400 Ibf }

49 N034 213

-
A S U5U31424
= _— . —_—
‘
\ ‘ Bearing Inner Race (Rear Bearing), Bearing Inner

’ Race (Front Bearing), Spacer Assembly Note
- 1. Adjustthe drive pinion height as follows, by using the
7). UsU31421 SSTs.

49 8531 565

49 0727 570

Oil Seal Assembly Note
e Apply differential gear oil to the new oil seal lip and
install it by using the SST.

@

(1) Install the previously-removed spacer onto the
SST so that the beveled side of the spacer faces
the drive pinion. Then install the rear bearing
and O-ring onto the SST/spacer as shown in the
figure.

UsU31425

49 B001 795

usu31422

Bearing Outer Race (Front Bearing) Assembly Note 49 8531 565

e |Install the bearing outer race (front bearing) by using
the SSTs.

U5U31426
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DIFFERENTIAL

(2) Assemble the spacer, bearing inner race (rear
bearing), and SSTs.

(3) Secure the SST with the O-ring. Install this as-
sembly in the carrier.

(4) Install the bearing inner race (front bearing), the
SST, companion flange, washer, and nut.

(5) Tighten the nut just enough so that the compan-
ion flange can still be turned by hand.

49 0305 555
49 8531 565

SSSS

Usu31429

(9) Add the two (left and right) values obtained step
(8) and divide the total by 2.

Specification
Omm{0in}

(10) If not within specification, adjust the pinion
height by using a spacer chosen from the table

FRONT BEARING shown:
29 8531 567 Mark Thickness Mark Thickness
3.08 mm 3.29 mm
08 {0.1213in} 29 {0.1295in }
3.11 mm 3.32 mm
1 {0.1224in} 32 {0.1307in}
3.14 mm 3.35mm
14 {0.1234in} 35 {0.13191in}
U5U31427 17 3.17 mm 38 3.38 mm
{0.1248in} {0.1331in}
(6) Place the SST on the surface plate and set the 3.20 mm 3.41 mm
dial indicator to “Zero”. 20 {0.1260in } 41 {0.1343in )
3.23 mm 3.44 mm
23 {0.12711in} 44 {0.1354in}
o 3.26 mm 3.47 mm
/ Yol ée> 26 {0.1283 in ) 47 {0.1366 in }
Note

49 0727 570

usu31428

(7) Place the SST atop the drive pinion model. Set
the gauge body atop the gauge block.

(8) Place the feeler of the dial indicator so that it
contacts where the bearing inner race (side
bearing) is installed in the carrier. Measure the
lowest position on the left and right sides of the
carrier.

Note
e The number is inscribed by an electric marking

pen.

e The identification number is indicated on the
outer side of the washer.

2. Install the spacer, selected in the procedure above,
with the beveled side facing the drive pinion.

3. Using the SSTs, press the bearing inner race (rear
bearing) onto the drive pinion until the force required
starts to increase sharply.

[vTe )

SPACER

49 F401 331

49 F401 337A

UsU31430
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4. Without installing the oil seal, install the drive pinion, 9. Install the companion flange and washer while hold-
spacer, new collapsible spacer, front bearing, wash- ing the flange with the SST, and tighten a new lock-
er, and companion flange to the carrier, and tempo- nut to the tightening torque recorded in step 6.

rarily tighten the locknut by using the SST.

Tightening torque
128 N-m { 13.0 kgf-m , 94.0 ft-Ibf }

49 S120 710

U5U31434

Thrust Washers (Standard) Assembly Note
1. Adjust the backlash of the side gears and pinion

UsU31431 gear as follows.
(1) Set a dial gauge against the pinion gear as
5. Turn the companion flange several turns by hand to shown.
seat the bearing. (2) Secure one of the side gears.
6. Measure the drive pinion preload. Adjust the preload (3) Move the pinion gear, and measure the back-
by tightening the locknut, and record the tightening lash at the end of it.
torque.
Standard backlash
Preload 0—0.1 mm { 0—0.0039 in }
0.9—1.3 N-m { 9—14 kgf-cm , 7.9—12.1 in-Ibf }
Tightening torque (4) If the backlash exceeds the standard, use the
128—284 N-m { 13.0—29.0 kgf-m , 94.1—209.7 selectable thrust washers for adjustment.
ft-bf }

U5U31435

/ / ) UsU31432

Thrust washer thickness

7. Remove the locknut, washer, and companion Identification mark Thickness
8. legg%eﬁew oil seal into the differential carrier with the 0 2.00 mm {0.0787 in }
SST. 0.5 2.05 mm { 0.0807 in }

1 2.10 mm { 0.0827 in }

1.5 2.15 mm { 0.0847 in }

2 2.20 mm { 0.0866 in }

2. Install the new knock pin to secure the pinion shaft.
Stake the pin with a punch to prevent it from coming
out of the case.

49 U027 003

UsU31433
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U5U31436 Us5U31439
3. Apply thread-locking compound to bolt threads A (1) Mark the ring gear at four points at approx. 90°
and points B of the gear back face. Apply approxi- intervals. Mount a dial indicator to the carrier so
mately 0.04 cm3 { 0.04 cc, 0.0024 cu in } of thread- that the feeler comes in contact at a right angle
locking compound at each point and bolt thread. with one of the ring gear teeth.

(2) Turnboth bearing adjusters equally by using the
SST until the backlash is 0.09—0.11 mm
{0.0035—0.0043 in }.

(3) Check the backlash at the three other marked
points, and make sure the maximum backlash is
less than 0.07 mm { 0.0028 in }.

/_-.‘ \ @
\

usu31437

4. Install the ring gear onto the gear case.

Tightening torque
69—83 N-m { 7.0—8.5 kgf-m , 51—61 ft-Ibf }
. . U5U31440
5. Press the bearing inner races (side bearing) on by
using the SST. 9. Tighten or loosen the adjusting nuts equally until the
distance between the pilot sections on the bearing
caps is 185.428—185.50 mm { 7.3003—7.3031
in}.
10. Recheck the backlash.

UsuU31438

6. Install the differential gear component in the carrier.
7. Note the identification marks on the adjusting nuts,

and install them on their respective sides. USUS1441
8. Install the differential bearing caps, making sure that

the identification mark on the cap corresponds with 11. Inspect the teeth contact as follows.

the one on the carrier, by using the SST. Then tem- (1) Coat both surfaces of 6—8 teeth of the ring gear

porarily tighten the bolts. with a thin coat of red lead.

(2) While moving the ring gear back and forth by
hand, rotate the drive pinion several times and
check the tooth contact.

(3) Ifthe tooth contact is good, wipe off the red lead.

(4) Ifitis notgood, adjust the pinion height, and then
adjust the backlash.

03-14-11
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GOOD CONTACT HEEL CONTACT FACE CONTACT

Usu31442 UsuU31443

@ Inspect the toe and flank contact by replac-
ing the spacer with a thinner one to move the
drive pinion outward.

@ Inspect the heel and face contact by replac-
ing the spacer with a thicker one to bring the
drive pinion in.

TOE CONTACT FLANK CONTACT

UsuU31445
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PROPELLER SHAFT
03-15 PROPELLER SHAFT

PROPELLER SHAFT Propeller Shaft Instaliation Note ....... 03-15-2
REMOVAL / INSTALLATION ......... 03-15-1 PROPELLER SHAFT INSPECTION .... 03-15-2
Propeller Shaft Removal Note ....... 03-15-1

PROPELLER SHAFT REMOVAL / INSTALLATION

U5U315AA
1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

LR \ 38—51 { 3.8—5.3,28—38 }

N-m { kgf-m , ft-Ibf }

UsuU31501

1 Exhaust pipe 4 | Bolt

2 | Nut 5 | Propeller shaft
== Removal Note
r= Installation Note

3 Lock washer

Propeller Shaft Removal Note 2. Remove the propeller shaft from the extension
1. Before removing the propeller shaft, mark the housing, and immediately install the SST to prevent
flanges for correct installation. oil leakage.

03-15-1



PROPELLER SHAFT

49 0259 440

UsU31502

Propeller Shaft Installation Note

1. Align the marks, and install the propeller shaft.

Tightening torque
50—58 N-m { 5.0—6.0 kgf-m , 37—43 ft-Ibf }

2. Verify that there is no abnormal noise or vibration
when driving the vehicle. If noise or vibration comes
from the propeller shaft, replace the propeller shaft.

PROPELLER SHAFT INSPECTION

Caution

e Cleaning sealed bearings with cleaning
fluids or a steam cleaner can wash the
grease out of the bearing.

1. Clean the propeller shaft (except for the universal
joint) with a steam cleaner or solvent.

2. Measure the propeller shaft runout by using a dial in-
dicator. Replace the propeller shaft if runout is ex-
cessive.

=5

U5U31504

U5U315AB

Maximum runout
0.4 mm {0.016 in }

3. Move the universal joints in the directions shown,
and check for universal joint looseness. If there is
looseness, replace the propeller shaft.

UsU31505

4. Check operation of the universal joint. If the univer-
sal joint has excessive resistance, replace the pro-
peller shaft.
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TECHNICAL DATA

03-50 TECHNICAL DATA

03 DRIVELINE/AXLE ...........cc0uu 03-50-1

03 DRIVELINE/AXLE

USU350AA
ltem ] Specification

FRONT AXLE
Bearing type Angular ball bearing
Maximum wheel bearing play (mm{in}) 0.05{0.002}
REAR AXLE
Bearing type Angular ball bearing
Maximum wheel bearing play (mm {in}) 0.05{0.002}
DIFFERENTIAL
Type Standard or “TORSEN™ TYPE B LSD
Reduction gear Hypoid gear
Reduction ratio 4.100 (AT), 4.300 (MT)
Differential gear Straight-bevel gear
Ring gear size (mm {in}) 182.88 {7.20}

Grade APl service GL-4, GL-5
o Viscosty Bolow 16 °G {0 °F }. SAE 80
Capacity (L{USqt,Impqt}) 1.00{1.06,0.88}
DRIVE SHAFT
Type Constant velocity (double offset) joint
Length (mm{in}) 767.6 { 30.220 }
PROPELLER SHAFT
Length (mm {in}) 1,001 {39.41}
Length (between joint) (mm{in}) 816 {32.1}
Outer diameter (mm{in}) 60.5{2.38 }

* : “TORSEN” is a registered trademark of ZEXEL.
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SERVICE TOOLS

03 DRIVELINE/AXLE SST ............ 03-60-1
03 DRIVELINE/AXLE SST
USU360AA
49 F027 007 49 V001 795 49 T028 3A0
Attachment Installer, oil Puller set, ball
972 \ 4 seal joint
N—
F027007X V001795X T0283A0X
49 T028 303 49 T028 304 49 F026 103
Body Attachment e Puller, wheel . 1
(Part of (Part of hub L0
49 T028 3A0) 49 T028 3A0) @ [_—W]
©
T028304X F026103X
49 B026 1A0 49 G033 102 49 G030 727
Puller, wheel Handle Attachment A
hub (Part of (Part of @
49 B026 1A0) 49 B026 1A0) ),
B0261A0X G033102X G030727X
49 G030 795 49 G030 797 49 0636 145
Installer, oil Handle Puller, fan
seal (Part of pulley boss
@ 49 G030 795)
G030795X G030797X 0636145X
49 G033 107 49 F027 0A1 49 F027 005
Installer, dust Installer set, Attachment
cover bearing ¢62 ,
@@ (Part of
@ 49 F027 0A1) \ /
G033107X FO270A1X F027005X
49 F027 009 49 B034 201 49 D017 2A1
Attachment Support, block Installer set,
968 & 77 bearing Q
(Part of 8
49 F027 0A1) @
F027009X B034201X D0172A1X
49 F401 337A 49 F401 331 49 G030 338
Attachment C Body Attachment E
(Part of (Part of (Part of
49 D017 2A1) 49 D017 2A1) 49 D017 2A1)

F401337A

F401331X

G030338X
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SERVICE TOOLS

49 8120 710 49 0839 425C 49 0259 440
Holder, Puller set, = Holder, main
coupling flange % bearing = %—& shaft
=3 —=2
o‘% ,S:,» ¢
S$120710X 0839425C 0259440X
49 U027 003 49 0259 720 49 0107 680A
Installer, oil Wrench, Engine stand
seal differential side
bearing
adjusting nut
U027003X 0259720X 0107680A
49 M005 561 49 N034 213 49 B00O1 795
Hanger, Installer, rubber - Installer, oil
differential bushing seal
carrier
M005561X N034213X B001795X
49 F027 004 49 F027 005 49 F027 0AO

Attachment @ Attachment Gauge set,

$80 @ 62 pinion height
(Part of v adjustment
49 F027 0A1) \ /

F027004X F027005X FO270A0X
49 0727 570 49 8531 565 49 8531 567
Gauge body, Pinion model Collar A
pinion height (Part of
(Part of 49 8531 565)
49 F027 0A0) ®@ ® o
0727570X 8531565X 8531567X
49 H027 001 49 0305 555
Collar Gauge block

H027001X 0305555X
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PARKING BRAKE SYSTEM ... 04-12
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SYSTEM .................. 04-11 SERVICETOOLS .......... .. 04-60
04-01 TROUBLESHOOTING
FOREWORD ..........c.viviievnnnnnn 04-01-1 Diagnostic Trouble Code Table ...... 04-01-3
TROUBLESHOOTING NOTES ........ 04-01-1 Diagnostic Trouble Code
PRECAUTION .........civiviivnnnnnn 04-01-1 Troubleshooting .................. 04-01-4
Cautions That Are Not Malfunctions .. 04-01-1 ANTILOCK BRAKE SYSTEM SYMPTOM
ANTILOCK BRAKE SYSTEM ON-BOARD TROUBLESHOOTING ............... 04-01-6
DIAGNOSTIC FUNCTION ........... 04-01-2 Diagnosticindex .......cvvvvvvennn. 04-01-6
Diagnostic Trouble Code Inspection .. 04-01-2 Symptom Troubleshooting .......... 04-01-7
Post Repair Procedures ............ 04-01-3
FOREWORD

o Refer to 00-00 GENERAL INFORMATION, Trou-
bleshooting Procedure and Procedures For Use and
thoroughly read and understand the basic flow of
troubleshooting in order to properly perform the pro-
cedures.

USU401AC

TROUBLESHOOTING NOTES

The ABS is composed of electrical components, me-
chanical components (ABS hydraulic unit), and the com-
ponents of the standard system.

Fundamentally, malfunction of the ABS electrical or me-
chanical components is judged by the on-board diag-
nostic function within the ABS control module.
Malfunctions are indicated by the warning light in the
instrument panel. The technicians can locate a malfunc-
tion by switching the system to the diagnostic test mode.
The on-board diagnostic system must be used when
diagnosing the ABS.

USU401AD

PRECAUTION

Cautions That Are Not Malfunctions
1. Vibrations can sometimes be felt in the steering
wheel, body, and/or brake pedal when the ABS is
functioning; such vibrations are simply an indication
that the ABS is functioning.

USU401AE
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TROUBLESHOOTING

2. When (while the vehicle is jacked up, stuck, oron a

chassis roller) the rear wheels only are spun for 20
seconds or more, the ABS warning light may illumi-
nate. In this condition, the warning light will not illu-
minate a second time when ignition switch is turned
OFF then back ON. However, diagnostic trouble
code 12 (front left wheel-speed sensor) may be
memorized as a past failure. If this occurs, perform
the following procedures.

3. When battery voltage is insufficient, the warning

light will illuminate and the ABS will not work. In this
condition, at the moment battery voltage increases
to the specified level, the warning light will go off and
the system will return to normal control. There will
also be no diagnostic trouble code entries made to
the control module memory.

4. The ABS warning light may illuminate under any of

the following conditions:

(1) Activate the on-board diagnostic system and e Whenthe vehicle is traveling on snow or ice with
check for diagnostic trouble codes. the parking brake activated or a brake dragging
(2) If code 12 only is memorized, erase it. at one side.
If code 12 and other codes are memorized, e When different size tires are used.
check for the causes by referring to the applica- e Whentires of different gripping performance are
ble diagnostic chart for the other codes. used.

ANTILOCK BRAKE SYSTEM ON-BOARD DIAGNOSTIC FUNCTION

U5U401AB

Diagnostic Trouble Code Inspection
Inspection using NGS

N,

P o
~ /
)@ 088 001 =

49 T088 002

49 T088 006

DATA LINK CONNECTOR

49 T088 003

49 T088 005

usu40101
3. Select “VEHICLE & ENGINE SELECTION” on the
SST (Hand-held Control Unit) display, and then
select the vehicle model, engine type, and model
year.

1. Connect the SST (NGS) to the data link connector
and battery.
2. Set the SST (Cable for 17 Pin) to ABS.

49 T088 003

DIAGNOSTIC DATE LINK

VIEW RECORDER AREAS
DIGITAL. MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

NO VEHICLE SELECTED
) CT MNEW vEAR & NODF
DESELECT CURRENT MODEL

Usu40102
U5uU40103
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TROUBLESHOOTING

4. Select “DIAGNOSTIC DATA LINK” on the SST,
(Control Unit) display.

5. Select “ANTI LOCK BRAKE MODULE” on the SST
(Control Unit) display.

DIAGRNOSTIC DATA LINK

PCM —— POWERTRAIN CTRL MODULE
ABS ANTE T OOK BHARE RIODULE
A/C —— AIR CONDITIONER MODULE

CCM ——CRUISE CONTROL MODULE

Us5U40104

6. Select “DIAGNOSTIC TEST MODE” on the SST
(Control Unit) display.

7. If a diagnostic trouble code is displayed, refer to the
Diagnostic trouble code table and inspect the
appropriate system area.

8.1f “NO CODES RECEIVED” is displayed, the
system areas shown in the diagnostic trouble code
table are okay. Inspect another system area.

DIAGNOSTIC TEST NMOLE
DIAGNOSTIC TROUBLE CODE LIBRARY

U5U40105

Diagnostic Trouble Code Table

Post Repair Procedures

Memory cancel

The ABS control module has a nonvolatile memory.
Diagnostic trouble codes are not erased if the battery is
disconnected. The memory should be cleared when
servicing is finished.

Diagnostic trouble codes memorized in the ABS control
module are canceled by performing the following steps.

1. Connect the TBS terminal to GND at the data link
connector.

2. Turn the ignition switch ON.

3. Output all memorized codes.

4. After verifying that the first code is repeated,
depress the brake pedal 10 times at intervals of less
than one second (1 sec.).

Diagnostic trouble codes cannot be canceled if the

following occur.

(1) Ilfintervals of depressing the brake pedal exceed
one second (1 sec.)

(2) Brake switch has failed

Note

e While performing the memory cancel operation,
the ABS warning light is not illuminated. When
the memory cancel operation is completed, the
ABS warning light comes on for 2—3 seconds,
then goes off. After the memory is canceled, the
ABS control module performs on-board diagno-
sis.

DTC Display on the NGS Possible cause
05 BRAKE SW, MONITOR LINE—OPEN OR SHORT Harness between brake switch to ABS CM
11 WSS, SR (RH-FRONT)—OPEN OR SHORT, DEFECT Right front wheel-speed sensor/sensor rotor
12 WSS, SR (LH-FRONT)—OPEN OR SHORT, DEFECT Left front wheel-speed sensor/sensor rotor
13 WSS, SR (RH-REAR)—OPEN OR SHORT, DEFECT Right rear wheel-speed sensor/sensor rotor
14 WSS, SR (LH-REAR)—OPEN OR SHORT, DEFECT Left rear wheel-speed sensor/sensor rotor
15 WSS—OPEN OR SHORT Wheel-speed sensor/sensor rotor
22 AV SOLV (RH-FRONT)—OPEN OR SHORT Right front solenoid valve (pressure retention)
23 EV SOLV (RH-FRONT)—OPEN OR SHORT Right front solenoid valve (pressure reduction)
24 AV SOLV (LH-FRONT)—OPEN OR SHORT Left front solenoid valve (pressure retention)
25 EV SOLV (LH-FRONT)—OPEN OR SHORT Left front solenoid valve (pressure reduction)
26 AV SOLV (REAR)—OPEN OR SHORT Rear solenoid valve (pressure retention)
27 EV SOLV (REAR)—OPEN OR SHORT Rear solenoid valve (pressure reduction)
51 FAIL SAFE RELAY—OPEN OR SHORT, DEFECT Valve relay
53 MOTOR, MOTOR RELAY—OPEN OR SHORT, DEFECT potor relay
61 ABS CONTROL UNIT—DEFECT ABS control module
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TROUBLESHOOTING

Diagnostic Trouble Code Troubleshooting

Caution
¢ When attaching the tester lead to the terminal of the ABS CM harness connector, the SST must be
used. (Refer to 04—-13 ABS HARNESS AND INPUT SIGNAL INSPECTION.)

DTC 05 | Brake switch

DETECTION When open circuit detected in following hamesses
CONDITION e Brake switch — ABS CM
e ABS CM — brake light

POSSIBLE . L
CAUSE e Malfunction of related wiring harness
STEP INSPECTION ACTION
1 Inspect harness between brake light and ABS Yes | Go to next step
CM.
e Open circuit No | Repair harmess
Is harness normal?
2 | Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
diagnostic trouble codes. - —
Is diagnostic trouble code 05 obtained? No Igr?rr‘: c\:/:grs a temporarily poor contact in wiring harness or
DTC 11—14 ABS wheel-speed sensor (11: Right front 12: Left front 13: Right rear 14: Left rear)

DETECTION When open circuit or short detected
CONDITION When speed signal is out of specification

POSSIBLE e Malfunction of ABS wheel-speed sensor, sensor rotor, or ABS hydraulic unit

CAUSE e Malfunction of related wiring harness
STEP INSPECTION ACTION
1 Is ABS CM connector connected properly? Yes | Go to next step
No | Correct as necessary
2 | Is wiring harness between ABS CM and wheel- Yes | Go to next step
speed sensor OK? No | Correct as necessary

3 | Is ABS wheel-speed sensor OK? Yes | Go to next step
No | Replace ABS wheel-speed sensor

4 | Are there missing or damaged teeth on sensor Yes | Replace sensor rotor
rotor? No | Go to next step
5 | Is brake line OK? Yes | Go to next step
No | Replace brake line
6 |Is ABS hydraulic unit OK? Yes | Go to next step
No | Replace ABS hydraulic unit
7 | Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
diagnostic trouble codes after driving over 10 -
km/h { 6.2 mph }. No [ There was a temporarily poor contact in wiring harness or
Are diagnostic trouble codes 11—14 obtained? connector
DTC 15 | ABS wheel-speed sensor

DETECTION When open circuit or short detected
CONDITION Wheel speed signal is out of specification

POSSIBLE |e Malfunction of ABS wheel-speed sensor, sensor rotor, or ABS hydraulic unit
CAUSE o Malfunction of related wiring harness

STEP INSPECTION ACTION
1 Refer to above chart for each of the four wheel-speed sensors.

04-01—4



TROUBLESHOOTING

DTC 22—27 Solenoid valve (22: Right front AV 23: Right front EV 24: Left front AV 25: Left front EV
26: Rear AV 27: Rear EV)
ggLED?;IIgﬁ Solenoid monitor signal does not track in response to solenoid ON/OFF command
POSSIBLE e Malfunction of solenoid valve
CAUSE o Malfunction of related wiring harness
STEP INSPECTION ACTION
1 Is ABS CM connector connected properly? Yes | Go to next step :
No | Correct as necessary
2 | Inspect solenoid valve including valve relay. Yes |Gotostep5
Is it OK? No |Go to next step
3 | lIs solenoid valve OK? Yes [ Go to next step
No | Replace ABS hydraulic unit
4 | ls harness between solenoid valve and ABS CM Yes | Go to next step
OK? No | Repair harness
5 |Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
,(tj\lrzgg&sg:\cotsrtoig?rlguﬁgi% {05 29-27 obtained? No Igr?r:Z é/:grs a temporarily poor contact in wiring harness or
DTC 51 TValve relay
ggLEDcmgx Four or more valve systems are detected to be faulty among six systems
POSSIBLE o Malfunction of valve relay
CAUSE o Malfunction of related wiring harness
STEP INSPECTION ACTION
1 |Is BTN fuse (40 A) OK? Yes | Go to next step
No | Replace fuse
2 | Inspect valve relay including harness. Yes | Go to step 4
ls it OK? No | Go to next step
3 | Is valve relay OK? Yes | Go to next step
No | Replace valve relay
4 |Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
%adgiiggﬁg:tti;otl:gfb:;ogsgé 51 obtained? No Igs;: ;/tvgrs a temporarily poor contact in wiring harness or
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DTC 53 LI-\BS motor, motor relay
I():ICE)LED?:II:Ing Motor monitor signal does not track in response to motor relay ON/OFF command
POSSIBLE e Malfunction of ABS motor or motor relay
CAUSE e Malfunction of related wiring harness
STEP INSPECTION ACTION
1 | With IG SW OFF, is motor operating? Yes | Replace motor relay
No | Go to next step
2 |Is ABS fuse (30 A) OK? Yes [ Go to next step
No | Replace fuse
3 | Inspect motor relay including harness. Yes [Gotostep7 _
Is it OK? No | Go to next step
4 | Is motor relay OK? Yes | Go to next step
No | Replace motor relay
5 | Inspect ABS motor, including harness. Yes [ Go to step 7
Is it OK? No [ Go to next step
6 |[Is ABS motor OK? Yes | Correct harness as necessary
No | Replace ABS hydraulic unit
7 | Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
fg%?;gorslggt:g?g‘ljebfeOggjé 53 obtained? No Igr?rrlz :t’c?rs a temporarily poor contact in wiring harness or

DTC 61 ABS control module
DETECTION . . .
CONDITION The on-board diagnostic program detects a malfunction
POSSIBLE .
CAUSE e Malfunction of ABS control module
STEP INSPECTION ACTION
1 | Erase diagnostic trouble code, and recheck for Yes | Replace ABS CM
diagnostic trouble code. - .
Is diagnostic trouble code 61 obtained? No Igr?rrlz c‘;ﬂtlgf a temporarily poor contact in wiring harness or

ANTILOCK BRAKE SYSTEM SYMPTOM TROUBLESHOOTING

USU401AA

Diagnostic Index
e Use the chart below to verify the symptoms of the trouble in order to diagnose the appropriate area.

No. TROUBLESHOOTING ITEMS DESCRIPTION

1 ABS warning light not illuminated when IG SW _
turned ON

2 ABS warning light remains ON —

3 ngﬁpvggming light flashes with vehicle ABS warning light goes off when vehicle started

4 ABS warning light illuminates during driving till | If IG SW turned ON again, ABS warning light goes off after a
IG SW turned OFF few seconds illumination

5 ABS warning light illuminates/goes off with _

vehicle stopped and during driving

ABS warning light indicates normal, however
ABS does not operates correctly

04-01-6
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Symptom Troubleshooting

1]

ABS WARNING LIGHT NOT ILLUMINATED WHEN IGNITION SWITCH TURNED ON

TROUBLESHOOTING HINTS
e Malfunction of meter
e Failed warning light or open in related wiring harness

STEP INSPECTION ACTION
1 | With IG ON, do other indicators illuminate? Yes Check if failure(s) is memorized
Note and check it later if necessary
Go to next step
No Inspect meter
2 | Disconnect ABS CM connector. Turn IG SW Yes Go to next step
ON.
Does ABS warning light illuminate? No |Gotostep5
3 | Connect ABS CM connector. Turn IG SW ON. Yes There was a temporarily poor contact in wiring harness or
Does ABS warning light illuminate? connector
No Go to next step
4 | Is terminal AD of harness connector Yes Replace harness connector
deformed? No |Replace ABS CM
5 | With ABS CM connector disconnected, Yes Go to next step
ground terminal AD of harness connector
Does ABS warning light illuminate? No |Gotostep7
6 | With ABS CM connector disconnected, is Yes Replace harness connector
there continuity between following terminals: -
AB-body GND, AC-body GND, AM-body GND No Repair harness
7 | Is ABS warning light bulb burnt? Yes Replace bulb
No Go to next step
8 | Is there continuity between AD of harness Yes Inspect meter
connector and 1K (C-01 connector) of meter? No Repair hamess

Note

e Ifthe above symptom has appeared in the past and it is normal at present, the possible cause is a temporarily
poor contact in the wiring harness or connector. The ABS CM is normal.

NI

ABS WARNING LIGHT REMAINS ON

TROUBLESHOOTING HINTS
e [Low battery voltage at ABS CM

e Malfunction of meter
o ABS CM detects a failure

e Malfunction of ABS warning light harness (short to ground)

STEP INSPECTION ACTION
1 Is battery positive voltage as specified? Yes Check if failure(s) is memorized and note it if necessary
Go to next step
No Charge or replace if necessary
2 | Verify that ABS CM connector is correctly con- Yes | There was a temporarily poor contact in wiring harness or
nected. Turn IG SW ON. Does ABS warning connector
light go off? No |Go to next step
3 | Disconnect ABS CM connector. Is voltage be- Yes Go to next step
tween following terminals of harness connec-
tor at B+? -
A (voltage supply)~AM (GND), A-AB (GND), No Repair voltage supply harness
A-AC (GND)
4 | Are there any codes in step 1? Yes Follow diagnostic trouble code troubleshooting
No Go to next step
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STEP INSPECTION ACTION
5 | Disconnect ABS CM connector. Yes Replace ABS CM
Connect the SST (49 F066 022) and turn IG
SW ON. No Repair short of ABS warning light drive harness o t
Does ABS warning light go off? P g rmeter

Note
e [fthe voltage between terminal A (voltage supply) and GND at ABS CM is below approx. 10 V, the ABS warning

light will illuminate.

3 | ABS WARNING LIGHT FLASHES WITH VEHICLE STOPPED

TROUBLESHOOTING HINTS
e Terminal TBS at data link connector grounded
e Low battery voltage at ABS CM

STEP INSPECTION ACTION
1 Is battery voltage as specified? Yes Go to next step

No Charge or replace if necessary
2 | Is there jumper wire between TBS and GND at Yes Remove jumper wire

data link connector? No Go to next step
3 | Disconnect ABS CM connector. Yes Repair TBS harness
Is there continuity between terminal P of har-
ness connector and GND? No  |Replace ABS CM
4 r ABS WARNING LIGHT ILLUMINATES DURING DRIVING TILL IG SW TURNED OFF
TROUBLESHOOTING HINTS
STEP INSPECTION ACTION
1 | Activate OBD system and check for DTC. Yes Read DTC and follow diagnostic trouble code trouble-
Are there any? shooting

No Go to next step
2 | Verify that ABS CM connector is correctly con- Yes Replace ABS CM

nected. Drive vehicle and recheck for symp- : —
tom. Does it remain? No There was a temporarily poor contact in wiring harness or

connector
5 ABS WARNING LIGHT ILLUMINATES/GOES OFF WITH VEHICLE STOPPED AND DURING DRIVING
TROUBLESHOOTING HINTS
e Low battery voltage at ABS CM
e Malfunction of ground harness
e Malfunction of ABS warning light harness (short to ground)
e Malfunction of meter
STEP INSPECTION ACTION
1 Check if failure(s) is memorized. Yes Go to next step
Note and check it later if necessary.
Disconnect ABS CM connector. Turn IG SW - —
ON. No Repair ABS warning light harness or meter
Does ABS warning light illuminate?
2 | Disconnect ABS CM connector. Is voltage be- Yes Go to next step
tween following terminals of harness connec-
tor at B+? -
A (voltage supply)-AM (GND), A-AB (GND), No Repair voltage supply or ground harness
A-AC (GND)
3 annect ABS CM connector. Yes Replace ABS CM
E:g’;;’; r,’,'CIe and recheck for symptom. Does No There was a temporarily poor contact in wiring harness or
) connector
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6

ABS WARNING LIGHT INDICATES NORMAL, HOWEVER, ABS DOES NOT OPERATE CORRECTLY

TROUBLESHOOTING HINTS
e Malfunction of mechanical system

STEP

INSPECTION

1

Activate OBD system and check for DTC.
Are there any?

ACTION
Yes Read DTC and follow diagnostic trouble code trouble-
shooting
No Inspect mechanical system
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GENERAL PROCEDURES
04-10 GENERAL PROCEDURES

PRECAUTION (BRAKES) ............ 04-10-1
PRECAUTION (BRAKES)
US5U410AA
Wheel and tires removal / installation Connectors disconnection
e The removal and installation procedures for the o Disconnect the negative battery cable before doing
wheels and tires are not mentioned in this section. any work that requires handling of connectors. Re-
If you must remove a wheel, retighten it to 89—117 connect the negative battery cable only after the
N-m {9.0—12.0 kgf-m , 66—86 ft-Ibf }. work is completed.
Brake lines disconnection/connection ABS component operations
e Make sure thatthere are no diagnostic trouble codes
Caution in the ABS memory after working on ABS compo-
o Brake fluid will damage painted surfaces. If nents. If there are any codes in the memory, erase
brake fluid does get on a painted surface, them.

wipe it off immediately.

e Tightenthe brake pipe flare nut by using the SST (49
0259 770B). Be sure to modify the brake pipe flare
nut tightening torque to allow for use of a torque
wrench-SST combination.

e If a brake line(s) has been disconnected anytime
during the procedure, add brake fluid, bleed the
brakes, and inspect for leakage after the procedure
has been completed.
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CONVENTIONAL BRAKE SYSTEM

POWER BRAKE UNIT INSPECTION ... 04-11-10
Power Brake Unit Function Check

04-11 CONVENTIONAL BRAKE SYSTEM

AIRBLEEDING ........c.cvvvniivninnnn 04-11-1 PROPORTIONING BYPASS VALVE

VACUUM LINE INSPECTION ......... 04-11-2 REPLACEMENT .................... 04-11-12

BRAKE PEDAL INSPECTION ......... 04-11-2 FRONT BRAKE (DISC) INSPECTION .. 04-11-13
Brake Pedal Height Inspection ....... 04-11-2 Disc Pad Thickness Inspection ...... 04-11-13
Brake Pedal Play Inspection ......... 04-11-2 Disc Plate Thickness Inspection ..... 04-11-13
Brake Pedal-To-Floor Clearance Disc Plate Runout Inspection ........ 04-11-13

|nSpeCt|0n ....................... 04-11-2 FRONT BRAKE (DISC)

BRAKE PEDAL ADJUSTMENT ....... 04-11-2 REMOVAL / INSTALLATION 04-11-14
Brake Pedal Height Adjustment ...... 04-11-2 Disc Plate Removal Note . . ... ... 04-11-14
Brake Pedal Play Adjustment ........ 04-11-3 . TR

BRAKE PEDAL D!sc Plate Installgtlon Note .......... 04-11-15

REMOVAL / INSTALLATION ......... 04-11-4 Disc Pad Installation Note ........... 04-11-15

BRAKE SWITCH INSPECTION ......... 04-11-5 DISC PAD (FRONT) REPLACEMENT .. 04-11-15

MASTER CYLINDER CALIPER (FRONT)

REMOVAL / INSTALLATION ......... 04-11-5 DISASSEMBLY / ASSEMBLY ........ 04-11-16
Master Cylinder Installation Note ..... 04-11-6 Piston Disassembly Note ........... 04-11-16
BRAKE FLUID LEVEL SENSOR Piston Seal Disassembly Note ....... 04-11-16
INSPECTION .....ccoviiiiinennnens 04-11-8 REAR BRAKE (DISC) INSPECTION ... 04-11-16
MASTER CYLINDER Disc Pad Thickness Inspection ...... 04-11-16
DISASSEMBLY / ASSEMBLY ........ 04-11-9 Disc Plate Thickness Inspection ..... 04-11-17
S}fs% g%rbel;v '\/i«gg O-Ring (Non ABS modglz 1129 Disc Plate Runout Inspection ........ 04-11-17
| . .................. - - REAR BRAKE (Dlsc)

Stop Pin And O-Ring (ABS model) PP

Assembly Note ........cevviuennn. 04-11-10 REMOVAL /INSTALLATION ......... 04-11-17

Manual Adjustment Gear
Removal Note .................... 04-11-18
Manual Adjustment Gear

(Simple Method) «...vvvvnnnn... 04-11-10 )
Power Brake Unit Function Check Installation Note ....cvvviinevnnnn. 04-11-18
(Inspection using gauges) .......... 04-11-10 DISC PAD (REAR) REPLACEMENT ... 04-11-18
POWER BRAKE UNIT CALIPER (REAR)
REMOVAL / INSTALLATION ......... 04-11-11 DISASSEMBLY / ASSEMBLY ........ 04-11-19
PROPORTIONING BYPASS VALVE Piston Disassembly Note ........... 04-11-20
INSPECTION ... iviitiinnennnn 04-11-12 Piston Assembly Note .............. 04-11-20
AIR BLEEDING
U5U411AA

The brake system should be bled whenever a brake line
is disconnected. If a hydraulic line is disconnected at the
master cylinder, start at the slave cylinder farthest from
the brake master cylinder, and move to the next farthest
slave cylinder until all four cylinders have been bled. If
the disconnection point is anywhere except the master
cylinder, start at the point closest to the disconnection,
and move to the next closest slave cylinder until all four
cylinders have been bled.
1. On level ground jack up the vehicle and support it
evenly on safety stands.
2. Remove the bleeder cap and attach a vinyl tube to
the bleeder screw.
3. Place the other end of the vinyl tube in a clear con-
tainer.

4. One person should depress the brake pedal a few
times, and then hold it in the depressed position.
5. A second person should loosen the bleeder screw,
drain out the fluid, and close the screw by using the

SST.

[@ (o }e]

11.

49 0259 770B

Usu41101

. Repeat steps 4 and 5 until only clean fluid is seen.

The reservoir should be kept about 3/4 full during
bleeding to prevent air from reentering the lines.

. Modify the brake pipe tightening torque to allow for
a torque wrench-SST combination. (Refer to 00-00
FUNDAMENTAL PROCEDURES, Torque Formu-
las.)

. Tighten the brake pipe by using the SST.
. Check for correct brake operation.
. Verify that there is no fluid leakage. Clean away any

spilled fluid with rags.
After bleeding the air, add brake fluid to the reservoir
up to the specified level.
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VACUUM LINE INSPECTION

Note
e There is an arrow on the hose to indicate the
direction of hose installation.

1. Disconnect both ends of the vacuum hose.

2. Apply suction and pressure to the hose from the en-
gine side. Verify that air flows only toward the en-
gine. If air passes in both directions or not at all,
replace the vacuum hose (along with the check
valve).

U5SU411AB

S
SN

BRAKE PEDAL INSPECTION

Brake Pedal Height Inspection
o \Verify that the distance from the center of the upper
surface of the pedal pad to the carpet is as specified.

Pedal height
171—181 mm { 6.73—7.13 in } (With carpet)

Brake Pedal Play Inspection
1. Depress the pedal a few times to eliminate the vacu-
um in the system.
2. Lightly depress the pedal by hand until resistance is
felt, and check the free play.

Free play
4—7 mm {0.28in}

Brake Pedal-To-Floor Clearance Inspection
1. Verify that the distance from the floor panel to the
center of the upper surface of the pedal pad is as
specified when the pedal is depressed with a force
of 589 N { 60 kgf , 132 Ibf }.

Pedal-to-floor clearance
95 mm { 3.74 in } (Without carpet)

U5U411AC

2. If the distance is less than specified, inspect for air
in the brake system.

— -
N

~d

s

,

PEDAL TO FLOOR
CLEARANCE

U5U41102

BRAKE PEDAL ADJUSTMENT

Brake Pedal Height Adjustment

1. Disconnect the brake switch connector.

2. Loosen locknut B and turn switch A until it does not
contact the pedal.

3. Loosen locknuts D and turn rod C to adjust the
height.

4. Adjust the pedal free play and tighten operating rod
locknuts D.

USU411AD
5. Turn the brake switch until it contacts the pedal, then
turn and additional 1/2 turn. Tighten the locknuts.

Tightening torque
14—18 N-m { 1.4—1.8 kgf-m , 11—13 ft-Ibf }

6. Connect the brake switch connector.
7. Verify that the brake light operate correctly.
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Brake Pedal Play Adjustment
1. Loosen locknuts D and turn rod C to adjust the free
play.
2. Check the pedal height and verify that the brake
switch operates correctly.

Tightening torque
24—34 N-m { 2.4—3.5 kgf-m , 17—25 ft.Ibf }

l‘-
’ - -
[ 2253
- —”

<

PEDAL TO FLOOR
CLEARANCE

Us5U41104

UsU41103
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BRAKE PEDAL REMOVAL / INSTALLATION

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

3. After installation, check and adjust the pedal height and free play if necessary.

0 @ 20—34 {2.0—3.5,14—25}
o

14—18{1.4—1.8,10—13}

USU411AE

N-m { kgf-m, ft-Ibf }

UsU41105
1 | Spring clip 7 | Brake pedal
2 | Clevis pin 8 | Guide pipe
3 | Nut 9 | Bushing
4 | Spring washer 10 | Stopper
5 |Bolt 11 | Pedal pad
6 | Return spring 12 | Brake switch

04-11-4
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BRAKE SWITCH INSPECTION

USU411AF

1. Disconnect the brake switch connector. 4. If not as specified, replace the brake switch.
2. Connect an ohmmeter between the terminals A and

B of the brake switch.
3. Confirm that there is continuity between the termi-

nals when the brake pedal is depressed.

UsuU41146

MASTER CYLINDER REMOVAL / INSTALLATION

USU411AG

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

20—29 { 2.0—3.0, 14—22}

N-m { kgf-m, ft-Ibf }

* 49 0259 770B
*13—22{1.3—2.2,9.4—16}
UsU41106
1 Fluid level sensor connector 5 | Proportioning bypass valve and bracket
2 | Brake pipe 6 | Master cylinder
3 | Connector bolt II’_?‘ Installation Note
4 | Nut and washer 7__| O-ring (ABS model)

04-11-5




CONVENTIONAL BRAKE SYSTEM

Master Cylinder Installation Note
Non ABS model
1. Measure the clearance between the push rod of the
power brake unit and the piston of the master cylin-
der.
(1) Placethe SST atop the master cylinder. Turnthe
adjusting bolt until it contacts the bottom of the
piston.

ADJUSTING BOLT

49 F043 001

\ usu41107

(2) Applya66.7 kPa {500 mmHg, 19.7 inHg } vac-
uum to the power brake unit by using a vacuum

pump.

Usu41108

(3) Invertthe SST used in step 1, and place it on the
power brake unit.

(4) Measure the clearance between the end of the
adjusting bolt and the push rod of the power
brake unit. If it is not 0 mm { 0 in }, loosen the
push rod locknut and turn the push rod to make
the adjustment.

49 F043 001
PUSH ROD

p—
d [-N-X]

LOCKNUT

ADJUSTING BOLT

Usu41109

2. By making the above adjustment, the clearance be-
tween the push rod and piston (after installation of
the brake master cylinder and the power brake unit)
will be as shown in the table below.

Condition Clearance

When vacuum applied to unit is

approx. 66.7 kPa { 500 mmHg , 0.1—0.4 mm

{0.004—0.016 in }

19.7 inHg )
7 ! —
N\ PUSHROD
CLEARANCE P
UsuU41110
ABS model

1. Inspect the push rod clearance as follows.
(1) Turn the nut of the SST clockwise to fully retract
the SST gauge rod. Attach the SST to the power
brake unit.

Tightening torque
9.8—16 N-m { 1.0—1.6 kgf-m , 7.2—11 ft-Ibf }

(2) Applya66.7 kPa {500 mmHg,19.7 inHg } vac-
uum by using a vacuum pump.

49 B043 001

(3) Turn the adjusting nut of the SST counterclock-
wise until the gauge rod just contacts the push
rod end of the power brake unit. Push lightly on
the end of the gauge rod to be sure it is seated.
Verify that there is no gap between the adjusting
nut and SST body.

uUsu41111

TOUCHING

49 B043 001

CHING
| / ADsusTING NUT

r—v

—
—0
=C

usu41112
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(4)

Remove the SST from the power brake unit
without disturbing the adjusting nut. Setthe SST
onto the master cylinder as shown in the figure.

Caution

(6)

When pushing the SST gauge rod into the
master cylinder piston, only use enough
pressure to bottom the rod in the piston. If
too much pressure is applied, a false read-
ing will occur.

Push lightly on the end of the SST gauge rod to
be sure it has contacted the bottom of the mas-
ter cylinder piston, but do not push so hard that
the piston moves. Note any clearance between
the SST body and the adjusting nut (clearance
B) or between the body and the master cylinder
(clearance C).

CLEARANCE (B)

49 B043 001

CLEARANCE (C)
UsuU41113
Measurement Push rod
Clearance at (B) Too short
Clearance at (C) Too long
No clearance at (B) or (C) OK

2. Adjust the push rod clearance at B.

Note

M

The threads of the push rod are specially de-
signed so that the bolt becomes harder to turn
past a certain point. This is to prevent the bolt
from coming loose. Turn the bolt only within this
range when adjusting.

Push lightly on the end of the SST gauge rod,
and measure the clearance between the adjust-
ing nut and the SST body.

CLEARANCE (B)

I \ 49 B043 001

usu41114

(2) Using the SST, turn the nut to lengthen the pow-

er booster push rod an amount equal to the
clearance measured at B.

49 B043 004

49 E043 003A __{

Usu41115

3. Adjust the push rod clearance at C.

Note

The threads of the push rod are specially de-
signed so that the bolt becomes harder to turn
past a certain point. This is to prevent the bolt
from coming loose. Turn the bolt only within this
range when adjusting.

(1) Measure and record height D1 of the gauge rod.

49 B043 001

Usu41116

(2) Turn the adjusting nut until the SST body sets

squarely on the master cylinder. (Turn only
enough for the body to touch.)

(3) Measure and record height D2 of the gauge rod.
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ADJUSTING NUT

3 (D2) - M
| I
CLEARANCE (C) r .
AL l UsU41117 49 E043 003A —L UsU41118
(4) Subtract D1 from D2 and, by using the SST, turn
the nut to shorten the power booster push rod an
amount equal to the sum.
BRAKE FLUID LEVEL SENSOR INSPECTION
USU411AH

1. Disconnect the sensor connector.

2. Connect an ohmmeter to the connector.

3. Starting with the fluid level above the MIN mark on
the reservoir, verify that there is no continuity.

4. Remove the brake fluid and verify continuity when
the level is below the MIN mark.

5. Replace the sensor if necessary.
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MASTER CYLINDER DISASSEMBLY / ASSEMBLY

USU411AJ

1. After removing the brake fluid, disassemble in the order indicated in the table.

2. Assemble in the reverse order of removal indicated in the table.

NON ABS

1.96—2.45 N-m
{20—25 kgf-cm,
17.4—21.7 in-Ibf }

0.98—1.47 N-m
{10—15 kgf-cm , 8.7—13.0 in-Ibf }

[
0.7—1.0 N-m { 70—100 kgf-cm , 60.8—86.8 in-Ibf }

Stop Screw And O-Ring (Non ABS model) Assem-

bly Note

1. Push the primary piston component in fully.

2. Install and tighten a new O-ring and the stop screw.
3. Push and release the piston to verify that it is held

by the stop screw.

04-11-9

Usu41120

1 | Fluid level sensor connector 7 | Snapring
2 | Screw 8 | Snap ring and spacer (ABS model)
3 | Reservoir component 9 | Primary piston component
4 | Bushings 10 | Secondary piston component
5 | Stop screw and O-ring (Non ABS model) 11 [ Master cylinder body

= Assembly Note
6 | Stop pin and O-ring (ABS model)

= Assembly Note

Usu41121
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Stop Pin And O-Ring (ABS model) Assembly Note
1. Install the secondary piston component with the pis-
ton hole facing the stop pin.
2. Install and tighten a new O-ring and the stop pin.
3. Push and release the piston to verify that it is held
by the stop pin.

usu41122

POWER BRAKE UNIT INSPECTION

Power Brake Unit Function Check (Simple Method)
Step 1
1. With the engine stopped, depress the pedal a few
times.
2. With the pedal depressed, start the engine.
3. If immediately after the engine starts the pedal
moves down slightly, the unit is operating.

Step 2

. Start the engine and let it run 1 or 2 minutes.

. Stop the engine.

. Depress the pedal with the usual force.

. If the first pedal stroke is long and becomes shorter
with subsequent strokes, the unit is operating.

. If a problem is found, inspect for damage or improp-
er connection of the check valve or vacuum hose.
Repair if necessary and inspect it once again.

[ AOWON=

Step 3

. Start the engine.

. Depress the pedal with the usual force.

. Stop the engine with the pedal depressed.

. Hold the pedal down for about 30 seconds.

. If the pedal height does not change, the unit is oper-
ating.

. If there is a problem, check for damage or improper
connection of the check valve or vacuum hose. Re-
pair if necessary and check once again.

7. If the nature of the problem is still not clear after fol-
lowing the 3 steps above, follow the more detailed
check described in “Inspection using gauges,” be-
low.

o bW =

Power Brake Unit Function Check (Inspection us-

ing gauges)

e Connect the SST gauges, a vacuum gauge, and a
pedal depression gauge as shown. Bleed the air
from the SST gauges before performing the follow-
ing tests.

USU411AK
PEDAL VACUUM GAUGE =
DEPRESSION )
FORCE GAUGE \ '

Usu41123

Checking for vacuum loss (unloaded condition)
1. Start the engine.
2. Stop the engine when the vacuum gauge indicates
66.7 kPa { 500 mmHg, 19.7 inHg }.
3. Observe the vacuum gauge for 15 seconds. If the
gauge indicates 63.4—66.6 kPa { 475—500 mmHg
, 18.7—19.7 inHg }, the unit is operating.

Checking for vacuum loss (loaded condition)

1. Start the engine.

2. Depress the brake pedal with a force of 196 N {20
kgf , 44 Ibf }.

3. With the brake pedal depressed, stop the engine
when the vacuum gauge indicates 66.7 kPa { 500
mmHg, 19.7 inHg }.

4. Observe the vacuum gauge for 15 seconds. If the
gauge indicates 63.4—66.6 kPa { 475—500 mmHg
, 18.7—19.7 inHg }, the unit is operating.

Checking for hydraulic pressure
1. If with the engine stopped (vacuum 0 kPa { 0
mmHg, 0inHg }) the fluid pressure is within specifi-
cation, the unit is operating.

Pedal force Fluid pressure

1,079—1,177 kPa

196 N { 20 kof , 44 Ibf } { 11—12 kgf/cm? ,

156—171 psi }

04-11-10



CONVENTIONAL BRAKE SYSTEM

2. Start the engine. Depress the brake pedal when the
vacuum reaches 66.7 kPa { 500 mmHg , 19.7
inHg }. If the fluid pressure is within specification,
the unit is operating.

Pedal force Fluid pressure
5,199—5,494 kPa
196 N { 20 kgf , 44 Ibf } { 53—56 kgf/cm?,
754—796 psi }
POWER BRAKE UNIT REMOVAL / INSTALLATION
USU411AL

1. Remove in the order indicated in the table.

2. Install in the reverse order of removal indicated in the table.

3. Perform the following steps after instaliation:
(1) Check and adjust the brake pedal height and free play.
(2) Inspect the power brake unit function.
(3) Check that the vacuum hose does not contact other parts.

19—25{1.9—2.6,14—19}

13—22(1.3—2.2,9.4—16}

20—29
{2.0—3.0,14—22)

0516 STANDARD
{1.0—1.6,7.2—12}
@
ABS 13—22(1.3—2.2,9.4—16 }
N-m { kgf-m, ft-Ibf }
* 49 0259 770B usu41125

1 Fluid level sensor connector 4 | Vacuum hose with check valve
2 | Brake pipe and proportioning bypass valve 5 | Clevis pin
3 | Master cylinder 6 | Power brake unit

= 04-11 MASTER CYLINDER REMOVAL / 7 | Gasket

INSTALLATION

04-11-11
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PROPORTIONING BYPASS VALVE INSPECTION

U5U411AM
When disconnecting and connecting the brake pipes, do Specification
so by using the flare nut wrench SST. Fluid pressure kPa { kgf/cm2 , psi
1. Connect the SSTs and the adapters to the brake P - {9 et} -
pipes as shown in the figure. A A B B
2,943 4,120
P 49 0259 7708 NON | 2,943 |{30,427} | 5884 | {42,597}
\ ABS |{30,427}| + 294 {60,850} + 392
{3,43) {4,57}
3,923 4,707
ABS 3,923 {40, 569 } 5,884 {48,683}
{40,569}| + 294 |{60,850}| + 392
49 U043 005 {3,43} {4,57)
w
5
UsU41126 8 .’:‘t
&3
2. Bleed the air from the brake system. 5 % .
3. Measure the fluid pressure from the master cylinder <5 :
and to the rear brakes. If not as specified, replace D |
the valve component. et :
T 1
T~ '

A

MASTER CYLINDER PRESSURE

B
kPa { kgflcm? , psi }

usu41127

PROPORTIONING BYPASS VALVE REPLACEMENT

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

[ sST |y

13—22 {1.3—2.2,9.4—16}

US5U411AN

N-m { kgf-m, ft-lbf }

* 49 0259 770B 13—22 {1.3—2.2,9.4—16}
uUsuU41128
1 Brake pipe I 3 , Proportioning bypass valve
2 |Bolt
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FRONT BRAKE (DISC) INSPECTION

USU411AP

Disc Pad Thickness Inspection 2. If the thickness is not within the specification, re-

1. On level ground, jack up the front of the vehicle and place the disc plate.
support it with safety stands.

2. Remove the wheels. Disc Plate Runout Inspection

3. Look through the caliper inspection hole and verify e Tighten the disc plate to the wheel hub by using two
the remaining thickness of the pad. wheel nuts. When measuring runout, measure at

the outer edge of the disc plate surface.
Thickness
1.0 mm {0.04 in } min. Runout

0.05 mm {0.002 in } max.

Disc Plate Thickness Inspection
1. Measure the thickness of the disc plate.

Caution

e When it is necessary to machine the disc
plate, if the disc plate is removed from the
vehicle then machined, excessive runout
may result. Machine the disc plate with it
installed on the vehicle.

Standard UsU41129
20.0 mm {0.79in}
Minimum
18.0 mm {0.71in}
Minimum thickness after machining by using a
brake lathe on-vehicle
18.8 mm { 0.74in}
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FRONT BRAKE (DISC) REMOVAL / INSTALLATION

UsU411AQ
1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

78—88 { 8.0—9.0, 58—65 } x

13—22 {1.3—2.2,9.4—16}

=
S/g%@ %0 s0s1)
\

* 49 0259 770B N-m { kgf-m, ft-Ibf }

Us5U41130

Brake hose
Connecting bolt

Bolt
Mounting support
Guide plate

Caliper

Disc pad Disc plate
= Installation Note = Removal Note
5 | Shim r= Installation Note

HIOWIN| =
O©lo|IN|l®

Disc Plate Removal Note
e Mark the wheel hub bolt and disc plate before re-
moval for reference during installation.

UsU41131
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Disc Plate Installation Note
1. Remove any rust or grime on the contact face of the
disc plate and wheel hub.
2. Install the disc plate and align the marks made be-
fore removal.

Disc Pad Installation Note
1. Push the piston inward by using the SST.
2. Install the new pads in the mounting support.

DISC PAD (FRONT) REPLACEMENT

U5U411AR

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

78—88 { 8.9—9.0,58—65}

N-m { kgf-m , ft.Ibf }

UsU41133

1 Lock bolt 4 Inner shim
2 | Disc pad 5 | Guide plate
3 | Outer shim
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CALIPER (FRONT) DISASSEMBLY / ASSEMBLY

1. Disassemble in the order indicated in the table.

U5U411AS

2. Install in the reverse order of removal indicated in the table.

* 49 0259 770B

UsU41134

1 Dust seal

4 | Bleeder screw and bleeder cap

2 | Piston
r= Disassembly Note

3 | Piston seal
r= Disassembly Note

Piston Disassembly Note
1. Place a piece of wood in the caliper.
2. Gently blow compressed air through the hole to
force the piston out of the caliper.

UsU41135

5 | Caliper body

Piston Seal Disassembly Note
o Remove the piston seal by using the SST.

49 0208 701A

Usu41136

REAR BRAKE (DISC) INSPECTION

Disc Pad Thickness Inspection
1. On level ground, jack up the rear of the vehicle and
support it with safety stands.
2. Remove the wheels.
3. Look through the caliper inspection hole and verify
the remaining thickness of the pad.

USU411AT

Thickness
1.0 mm { 0.04 in } min.
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Disc Plate Thickness Inspection Disc Plate Runout Inspection
1. Measure the thickness of the disc plate. ¢ Tighten the disc plate to the wheel hub by using two
wheel nuts. When measuring runout, measure at
Caution the outer edge of the disc plate surface.
e When it is necessary to machine the disc
plate, if the disc plate is removed from the
vehicle then machined, excessive runout
may result. Machine the disc plate with it

installed on the vehicle.

Runout
0.05 mm {0.002 in } max.

Standard
9.0mm {0.35in}
Minimum
8.0mm {0.31in}
Minimum thickness after machining by using a
brake lathe on-vehicle
84 mm{033in}

2, If the thickness is not with in the specification, re- UsU41137
place the disc plate.

REAR BRAKE (DISC) REMOVAL / INSTALLATION

UsU411AU

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

46—66 {4.6—6.8,34—49} ——

N-m { kgf-m, ft-Ibf }
34—39 {3.5—4.0,25—29}

uUsu41138

Parking brake cable

5 | Manual adjustment gear

Connecting bolt

= Removal Note
r= Installation Note

Brake hose

6 Lock bolt

HIWIN]|=

Plug
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7 | Caliper

8 | Disc pad and shim
9 |[Bolt

10 | Mounting support
11 | Disc plate

= 04—11 FRONT BRAKE (DISC) REMOVAL /
INSTALLATION, Disc Plate Removal Note
= 04—11 FRONT BRAKE (DISC) REMOVAL /

INSTALLATION, Disc Plate Installation Note

Manual Adjustment Gear Removal Note

e Turn the manual adjustment gear counterclockwise
by using an Allen wrench to pull the brake caliper pis-
ton back.

RETRACTING BRAKE PADS

UsU41139

Manual Adjustment Gear Installation Note
1. Turn the manual adjustment gear clockwise until the
brake pads just touch the disc plate.
2. Return the manual adjustment gear counterclock-
wise 1/3 turn.

ADJUSTING BRAKE PADS

UsuU41140

DISC PAD (REAR) REPLACEMENT

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal indicated in the table.

16—23 {1.6—2.3,12—17}

34—39 {3.5—4.0,25—29 )

USU411AV

N-m { kgf-m, ft-Ibf }

UsuU41141
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1 Plug 3 | Lock bolt
2 | Manual adjustment gear 4 | M-spring
= 04—11 REAR BRAKE (DISC) REMOVAL / 5 | Disc pad
INSTALLATION, Manual Adjustment Gear P
Removal Note 6 [ Shim
= 04-11 REAR BRAKE (DISC) REMOVAL / :
INSTALLATION, Manual Adjustment Gear 7| Guide plate
Installation Note

CALIPER (REAR) DISASSEMBLY / ASSEMBLY

USU411AW

1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly indicated in the table.

37—54 {3.7—5.5,27—39}

*

SST

5.9—8.8N-m
{60—90 kgf-cm, 53—78 in-Ibf }

N-m { kgf-m, ft-Ibf }

* 490259 770B UsU41142
1 | Dust seal 8 | Piston seal
> | Piston 1> 04-11 CALIPER (FRONT) DISASSEMBLY /
> Disassembly Note ASSEMBLY, Piston Seal Disassembly Note
= Assembly Note 9 | Spring
3 | Manual adjustment gear 10 | Operating lever
4 | Snapring 11 | Boot
5 | Adjusting bolt 12 | Bleeder screw
6 | O-ring 13 | Boot
7 | Connecting link 14 | Boot
15 | Caliper body
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Piston Disassembly Note Piston Assembly Note

1. Turn the manual adjustment gear clockwise by us- o |Insert the piston into the caliper and turn the adjust-
ing an Allen wrench. (Turn the manual adjustment ment gear counterclockwise by using an Allen

gear until it turns easily.) wrench to pull the piston in fully. (Turn the adjust-
2. Remove the piston. ment gear until it stops.)

UsU41143 usu41144
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PARKING BRAKE SYSTEM

04-12 PARKING BRAKE SYSTEM

PARKING BRAKE (LEVER TYPE) Parking Brake Switch Installation Note 04-12-2
INSPECTION ..........coviiiiinnnnn 04-12-1 PARKING BRAKE CABLE (LEVER TYPE)

PARKING BRAKE (LEVER TYPE) REMOVAL / INSTALLATION ......... 04-12-2
ADJUSTMENT ..........cciinnnnnn 04-12-1

PARKING BRAKE (LEVER TYPE)
REMOVAL / INSTALLATION ......... 04-12-1

PARKING BRAKE (LEVER TYPE) INSPECTION

USU412AA

1. Depress the brake pedal several times. Stroke

2. Verify that the stroke is within specification when the
parking brake lever is pulled with a force of 196 N
{20 kgf , 44 Ibf }.

7—9 notches

PARKING BRAKE (LEVER TYPE) ADJUSTMENT

1. On level ground, jack up the rear of the vehicle until
the wheels are free to turn, and support it on safety
stands.

. Depress the brake pedal several times.

. Remove the cover.

. Turn the adjusting nut to adjust the lever stroke.

. Depress the parking brake pedal one notch, and
verify that the parking brake warning light comes on.
Release the parking brake.

. Turn the wheels by hand, and verify that the brakes
do not drag.

7. Lower the vehicle.

abrwN

(2]

U5U412AB

PARKING
BRAKE LEVER

U5U41201

PARKING BRAKE (LEVER TYPE) REMOVAL / INSTALLATION

1. Block the wheels firmly.

2. Release the parking brake.

3. Remove in the order indicated in the table.

4. Install in the reverse order of removal indicated in
the table.

5. After installation, adjust the parking lever stroke.

U5U412AC

®
o

U5U41202
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1 | Screw Parking Brake Switch Installation Note

P 1. Install the parking brake switch so that it contacts the
over parking brake lever when the lever is fully released.

3 |Bolt 2. Turn the ignition switch ON, and verify that the park-

4 | Parking brake switch ing brake warning light illuminates with the lever

= Installation Note pulled up one notch.

5 | Adjusting nut and clip

6 | Release button

7 | Spring

8 | Bolt

9 | Parking brake lever

PARKING BRAKE CABLE (LEVER TYPE) REMOVAL / INSTALLATION

NOOAhWN =

U5U412AD

. Block the wheels firmly.
. Release the parking brake.
. Remove the parking brake lever.
. On level ground, jack up the vehicle and support it evenly on safety stands.
. Remove in the order indicated in the table.
. Install in the reverse order of removal indicated in the table.
. After installation:

(1) Adjust the parking brake lever stroke.

(2) Depress the brake pedal a few times.

(3) Verify that the rear brakes do not drag while the wheels are rotated by hand.

16—23{1.6—2.3,12—17}

19—26 { 1.9—2.6 , 14—19) 19—26 {1.9—2.6, 14—19} N-m { kgf-m, ftIbf }
U5U41203
1 | Adjusting nut and clip 4 | Front cable
2 | Clip 5 | Rear cable
3 | Spring
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ANTILOCK BRAKE SYSTEM

04-13 ANTILOCK BRAKE SYSTEM
ABS HYDRAULIC UNIT INSPECTION . 04-13-1 Valve Relay Inspection (Including Harness To
System Inspection ................. 04-13-1 ABS Control Module) .............. 04-13-7
ABS Motor Inspection (Including Harness To Valve Relay Inspection.............. 04-13-7
ABS Control Module) ........vvvnen 04-13-1 Motor Relay Inspection (Including Harness To
ABS Motor Inspection .............. 04-13-2 ABS Control Module) .............. 04-13-7
Solenoid Valve Inspection (Including The Harness Motor Relay Inspection ............. 04-13-7
Of ABS Control Module) ........... 04-13-2 ABS WHEEL-SPEED SENSOR (FRONT)
Solenoid Valve Inspection ........... 04-13-2 REMOVAL /INSTALLATION ......... 04-13-8
ABS HYDRAULIC UNIT ABS WHEEL-SPEED SENSOR (FRONT)
REMOVAL / INSTALLATION ......... 04-13-3 INSPECTION ........ccoviiinnnnns 04-13-9
ABS CONTROL MODULE Clearance Inspection ............... 04-13-9
REMOVAL / INSTALLATION ......... 04-13-4 Resistance Inspection .............. 04-13-9
ABS HARNESS AND INPUT SIGNAL Voltage Inspection ................. 04-13-9
INSPECTION ......cciviiiniinnnnnnn 04-13-4 ABS WHEEL-SPEED SENSOR (REAR)
ABS RELAY REMOVAL / INSTALLATION ......... 04-13-10
REMOVAL / INSTALLATION ......... 04-13-6 ABS WHEEL-SPEED SENSOR (REAR)
ABS RELAY INSPECTION ............ 04-13-7 INSPECTION .........coviiininnnnnn 04-13-10

ABS HYDRAULIC UNIT INSPECTION
System Inspection

Note

e |If a past diagnostic trouble code(s) is memo-
rized, the system inspection mode will not work.
Make sure that there is no code(s) in the ABS
memory before performing this inspection.

1. Verify that the battery is fully charged. With the igni-
tion switch ON, verify that the ABS warning light
goes out after 2—4 seconds.

2. If the light stays ON after 2—4 seconds the ABS
control module detects a failure and will not activate
the ABS hydraulic unit. Follow the troubleshooting
procedures.

3. Turn the ignition switch OFF.

4. On level ground, jack up the vehicle and support it
evenly on safety stands. Shift the transmission to
neutral or N position.

5. Release the parking brake.

6. Rotate the wheels by hand, and inspect for brake
drag.

7. Using a jumper wire, connect the TBS and GND ter-
minals of the data link connector.

DATA LINK CONNECTOR (,U/

UsuU41301

8. Depress the brake pedal, and have an assistant
verify that the right front wheel will not turn.

USU413AA
9. With the brake pedal still depressed, turn the ignition
switch ON and verify that the brake is released mo-
mentarily (approx. 0.5 sec.) and thatthe wheel turns
when pressure-reduction operates.
10. Check operation of the remaining wheels in order:
left front, right rear, left rear.
IGNITION SWITCH oN i ETE
OFF SEC. SEC.

PRESSURE LOW |_l |—| H
NORMAL RF LF R, 15
SECl

MOTOR ON ]
OFF
3.0 SEC.(
WARNING LIGHT  op
OFF _I— l UsU41302

11. If steps 9 and 10 show correct operation, the follow-
ing systems are OK.
e Brake piping to ABS hydraulic unit
e Braking system, including ABS hydraulic unit
e Electrical system in ABS hydraulic unit (sole-
noid, ABS motor, etc.)
e ABS control module, its output system (sole-
noid, relay, etc.) and harness
12. The following are not checked with the steps 11.
e |nput system and harness of ABS control mod-
ule
e Intermittent failure
e Fluid leakage
13. Replace the ABS hydraulic unit if necessary.

ABS Motor Inspection (Including Harness To ABS
Control Module)
1. Turn the ignition switch OFF, and disconnect the
ABS control module connector.
2. Connect the SST to the ABS control module con-
nector.
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49 F066 002

U5U41303

3. Measure the resistance between X terminal of the
control module connector and a ground.

Resistance
1 Q max.

4. If not as specified, check the wiring harness be-
tween the ABS motor and the control module and
check the ABS motor. (Refer to ABS Motor Inspec-
tion.)

ABS Motor Inspection
1. Turn the ignition switch OFF.
2. Disconnect the ABS hydraulic unit connector (2 pin).
3. Measure the resistance between terminal B of the
ABS hydraulic unit connector and ground.

U5U41304

Resistance
1 Q max.

4. Verify that the motor operates when applying 12 V
to the connector (2 pin).

5. If not as specified, repair the harness or replace the
ABS hydraulic unit if necessary.

Solenoid Valve Inspection (Including The Harness
Of ABS Control Module)
1. Turn the ignition switch OFF.
2. Disconnect the ABS hydraulic unit connector (12
pin).
3. Apply 12 V between terminal A and D. Measure the
resistance between terminal B and the following ter-
minals at the ABS hydraulic unit connector (12 pin).

%

H

NN

U5U41305

Terminal H|I]J M|N|O

Resistance (Q) 4.25—4.75 8.5—9.5

4. If not as specified, check the valve relay and sole-
noid valves.

Solenoid Valve Inspection

1. Remove the ABS hydraulic unit.

2. Remove the valve relay. Measure the resistance be-
tween terminal X at the ABS hydraulic unit valve
relay terminal and the following terminals at the ABS
hydraulic unit connector.

U5U41306

Terminal Hl 1t ]JJg[mM|[N]O

4.25—4.75 8.56—9.5

Resistance (Q)

3. If not as specified, repair the harness or replace the
ABS hydraulic unit if necessary.

04-13-2



TECHNICAL DATA

04-50 TECHNICAL DATA
O4BRAKES .........cciiviiiinnnenns 04-50-1
04 BRAKES
USU450AA
Item T Specification
CONVENTIONAL BRAKE SYSTEM
Type Suspended
Brake pedal Pedal level ratio 4.1:1
Maximum stroke (mm {in}) 120 {4.72}
. Type Tandem (with level sensor)
Master cylinder -
Bore (mm {in}) 2222 {0.875}
Type Disc (ventilated)
Cylinder bore (mm {in}) 51.1{2.01}

Front disc brake

Pad dimensions (area X thickness)

(mm2xmm {inZxin})

1,849x8.0{2.76x0.31}

Disc plate dimension
(effective diameter x thickness)

(mm {in})

2565x20{10.04x0.79}

Type

Disc (solid)

Cylinder bore

(mm {in })

31.75{1.25}

Rear disc brake

Pad dimensions (area x thickness)

(mm2xmm {in2xin })

2,704x8.0{4.19x0.31}

Disc plate dimension
(effective diameter x thickness)

251x9{9.88x0.35}

(mm{in})
. Type Vacuum multiplier
Power brake unit - -
Size (mm {in}) 214 {8}
Braking force _—
control device Type Proportioning bypass valve (PBV)
Brake fluid type SAE J1703 or FMVSS 116: DOT-3
PARKING BRAKE SYSTEM
Type Mechanical, two rear brakes

Operation system

Hand lever
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SERVICE TOOLS

04BRAKESSST ..........ccvivvennn 04-60-1
04 BRAKES SST
U5U460AA
49 0259 770B 49 F043 001 49 0221 600C
Wrench, flare Adjust gauge Expand tool,
nut m disc brake
0259770B F043001X 0221600C
49 0208 701A 49 B043 001 49 E043 003A
Boot air out tool Adjust gauge Lock tool,
— g 8
0208701A B043001X E043003A
49 B043 004 49 U043 0A0 49 U043 004
Wrench, socket Gauge set, oil _@';9 P Gauge, oil
pressure Y e pressure
?.;,"% @ (Part of
7, 49 U043 0A0)
B043004X U0430A0X U043004X
49 U043 005 49 U043 006 49 F066 002
Joint Hose ) Harness
(Part of cu:@@ (Part of adapter
49 U043 0A0) 49 U043 0A0)
U043005X U043006X F066002X
49 T088 0A0 49 T088 010D 49 T088 002
NGS set Program Card Vehicle Inter-
face Module
(Part of
s 49 T088 0A0)
T088010D T088002X
49 T088 001 49 T088 006 49 T088 008A
Control Unit Battery Hookup Instruction
(Part of Adapter Manual
49 T088 0A0) (Part of
49 T088 0A0)
T088006X  T08800BA
49 T088 003 49 T088 005
Super MECS STAR/DCL
Adapter Adapter (5 pin)
(Part of (Part of -
49 T088 0A0) 49 T088 0AQ)
T088003X T088005X
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TRANSMISSION/TRANSAXLE | 05

SECTION
TROUBLESHOOTING ........ 05-01 AUTOMATIC TRANSMISSION
CLUTCH ..........ccvinennnn 05-10 SHIFT MECHANISM ........ 05-14
MANUAL TRANSMISSION .... 05-11 TECHNICALDATA ........... 05-50
AUTOMATIC TRANSMISSION 05-13 SERVICE TOOLS ..... ceerans 05-60
05-01 TROUBLESHOOTING
AUTOMATIC TRANSMISSION ON-BOARD AUTOMATIC TRANSMISSION SYMPTOM
DIAGNOSIS ............vviiinnnes 05-01-1 TROUBLESHOOTING ............... 05-01-19
Diagnostic Trouble Code Inspection .. 05-01-1 GeneralNotes ......cvvvvvviininnnn 05-01-19
After-repair Procedure .............. 05-01-1 Quick Diagnosis Chart .............. 05-01-19
Diagnostic Trouble Code Table ...... 05-01-2
Diagnostic Trouble Code
Troubleshooting .....covvvvvinnnns 05-01-2

AUTOMATIC TRANSMISSION ON-BOARD DIAGNOSIS

USUS01AA
Diagnostic Trouble Code Inspection
1. Connect the SST (NGS) to the data link connector
2 and battery.

STARTE W PRINT [ CLEARE ]

U5U50102

., 3. Drive the vehicle at 50 km/h { 31 mph }, and depress
R UsUSO101 the accelerator pedal fully to activate kickdown.
Stop the vehicle gradually.

2. Turn the ignition switch to ON.
3. Check the diagnostic trouble code(s), referring to

the SST (NGS) Instruction Manual, DRIVE AT 50 km/h { 31 mph }
4. ifadiagnostic trouble code(s) is displayed, check for l

the cause according to the diagnostic trouble code

table and repair as necessary.
5. After repair is made, do the After-repair Procedure KICKDOWN

to verify that there are no remaining codes. ’

After-repair Procedure STOP VEHICLE
1. Cancelthe diagnostic trouble code memory by using
the SST (NGS). (Refer to Instruction Manual.) UsUs0103
2. Remove the SST (NGS) from the data link connec-
tor 2. ( ) ! 4. Connect the SST (NGS) to the data link connector

2 and battery.
05-01-1



TROUBLESHOOTING

7. Remove the SST (NGS) from the data link connec-
tor 2.

5. Turn the ignition switch to ON.
6. Verify that no diagnostic trouble codes are dis-

played.

Diagnostic Trouble Code Table

DTC Display on the NGS Diagnosed circuit
PO705 TRANS RANGE SENSOR — CKT MALFUNCTION Transmission Range Switch
P0O706 TRANS RANGE SENSOR — CKT RANGE/PERF Transmission Range Switch
PO710 TRANS FLUID TEMP SENS — CKT MALFUNCTION | Transmission Fluid Temperature Sensor
PO711 TRANS FLUID TEMP SENS — CKT RANGE/PERF | Transmission Fluid Temperature Sensor
PO715 INPUT/TSS CIRCUIT MALFUNCTION Input/Turbine Speed Sensor
P0725 ENGINE SPEED INPUT — CKT MALFUNCTION Engine Speed Input Circuit
P0731 GEAR 1-INCORRECT RATIO Gear 1 Incorrect Ratio
P0732 GEAR 2-INCORRECT RATIO Gear 2 Incorrect Ratio
P0733 GEAR 3-INCORRECT RATIO Gear 3 Incorrect Ratio
P0O734 GEAR 4-INCORRECT RATIO Gear 4 Incorrect Ratio
P0740 TORQUE CONV CLUTCH SYS — MALFUNCTION Torque Converter Clutch System
P0750 SHIFT SOLENOID A — MALFUNCTION Shift Solenoid A Malfunction
P0755 SHIFT SOLENOID B — MALFUNCTION Shift Solenoid B Malfunction
P0760 SHIFT SOLENOID C — MALFUNCTION Shift Solenoid C Malfunction
P1720 VSS 2 — NO VSS 2 SIGNAL Vehicle Speed Sensor
P1743 SOLENOID TCC — OPEN OR SHORT Torque Converter Clutch Control Solenoid Valve
P1765 3-2 TIMING SOL. V— OPEN OR SHORT 3-2 Timing Solenoid Valve
P1790 TPS — OPEN OR SHORT Throttle Position Sensor
P1795 IDLE SW — OPEN OR SHORT Closed Throttle Position Switch

Diagnostic Trouble Code Troubleshooting
o If a diagnostic trouble code is shown on the SST, check for the cause by referring to the related chart.

DTC P0705 TRANS RANGE SENSOR—CKT MALFUNCTION
P0706 TRANS RANGE SENSOR—CKT RANGE/PERF
DETECTION . . . . . .
CONDITION e No input signal or input of two or more signals from transmission range switch
POSSIBLE e Transmission range switch malfunction
CAUSE e Damaged wiring or connectors between transmission range switch and transmission control module
e Transmission control module malfunction
STEP INSPECTION ACTION
1 | Are transmission control module and transmission | Yes | Go to next step
range switch connections at the connector and No | Repair or replace connector(s)
connector pins OK? Inspection step 6
e Yes: Go to next step
e No: End of flowchart
2 | Check EC-AT tester display Yes | Goto step 6
e Connect the EC-AT tester to transmission con-
trol module
e Are transmission range switch range and EC-
AT tester display correct? No | Go to next step
= 05-13 ELECTRICAL SIGNAL INSPEC-
TION, Indication Table
3 | Check for continuity between terminals of trans- Yes | Go to next step
mission range switch and transmission control
module ] No | Repair or replace connectors and wiring
o Disconnect negative battery cable Go to step 2
o Disconnect transmission range switch and e When Yes, go to step 6
transmission control module connectors e When No, go to next step
e |s there continuity between the terminals?
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STEP INSPECTION ACTION

4 | Check for continuity between terminals of the Yes | Go to next step
transmission range switch as follows - - — -
e Disconnect negative battery cable No | Repair or adjust the transmission range switch
e Disconnect transmission range switch connec- Go to step 2

tor e When Yes, go to step 6

e s there continuity between the terminals? e When No, go to next step

5 | Check for continuity between terminals of trans- Yes [ Go to next step

mission range switch and main relay
e Disconnect negative battery cable

o Disconnect transmission range switch and No | Repair or replace connectors and wiring
main relay
e Is there continuity between the terminals?
6 | After diagnostic trouble code has been cleared, Yes | Replace the transmission control module
recheck if diagnostic trouble code is shown No | Problem is a temporary poor connection of wiring or con-

nectors, and should be investigated further

prc PO710 TRANS FLUID TEMP SENS—CKT MALFUNCTION
P0711 TRANS FLUID TEMP SENS—CKT RANGE/PERF
DETECTION

CONDITION e Transmission control module input voltage is less than 0.09 V or over 5.0 V

Transmission fluid temperature sensor malfunction
POSSIBLE e Damaged wiring or connectors between transmission fluid temperature sensor and transmission con-

CAUSE trol module
e Transmission control module malfunction
STEP INSPECTION ACTION
1 | Are transmission control module and transmission | Yes | Go to next step
fluid temperature sensor connections at the con- No | Repair or replace connector

i ?
nector and connector pins OK? Inspection step 5

e Yes: Go to next step
e No: End of flowchart

2 | Check EC-AT tester display Yes |Gotostep5
e Connect EC-AT tester to transmission control
module
e |s transmission fluid temperature sensor volt-
age correct? No | Go to next step

= 05—-13 ELECTRICAL SIGNAL INSPEC-
TION, Indication Table

3 | Check for continuity between terminals of trans- Yes | Go to next step
mission fluid temperature sensor and transmis-
sion control module

e Disconnect negative battery cable No | Repair or replace connectors and wiring
e Disconnect transmission fluid temperature sen- Go to step 2
sor and transmission control module connec- e When Yes, go to step 5
tors e When No, go to next step
e |s there continuity between terminals?
4 | Measure resistance between transmission fluid Yes | Go to next step

temperature sensor terminals
e Disconnect negative battery cable
e Disconnect transmission fluid temperature sen-
sor connector , No | Replace transmission fluid temperature sensor
e |s resistance between terminals correct?
= 05-13 TRANSMISSION FLUID TEMPERA-
TURE SENSOR INSPECTION

5 | After diagnostic trouble code has been cleared, Yes | Replace the transmission control module

recheck if diagnostic trouble code is shown No | Problem is a temporary poor connection of wiring or con-
nectors, and should be investigated further
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DTC

P0715

INPUT/TSS CIRCUIT MALFUNCTION

DETECTION °
CONDITION

moving

Signal from input/turbine speed sensor is not input to transmission control module when vehicle is

POSSIBLE .

e Input/turbine speed sensor malfunction
Damaged harness or connectors between input/turbine speed sensor and transmission control mod-

CAUSE ule
e Transmission control module malfunction
STEP INSPECTION ACTION
1 | Are transmission control module and input/turbine | Yes | Go to next step
speed sensor connection at the connector and No | Repair or replace connector
connector pins OK? Insgection sltoep 5
e Yes: Go to next step
e No: End of flowchart
2 | Check EC-AT tester display Yes | Gotostep 5
e Connect EC-AT tester to transmission control
module
e Is speed indicated on EC-AT tester after en-
gine is started and vehicle is idling? No | Go to next step
= 05—13 ELECTRICAL SIGNAL INSPEC-
TION, Indication Table
3 | Check for continuity between terminals of input/ Yes | Go to next step
turbine speed sensor and transmission control
module ) No | Repair or replace connectors and wiring
e Disconnect negative battery cable Go to step 2
e Disconnect input/turbine speed sensor and e When Yes, go to step 5
transmission control module connectors e When No, go to next step
e |s there continuity between terminals?
4 | Measure resistance between input/turbine speed | Yes | Go to next step
sensor terminals
e Disconnect negative battery cable
o Disconnect input/turbine speed sensor con-
nector _ No | Replace the input/turbine speed sensor
e Is resistance between terminals correct?
= 05—-13 INPUT/TURBINE SPEED SENSOR
INSPECTION
5 | After diagnqstic tro!.lble code has l?een cleared, Yes | Replace the transmission control module
recheck if diagnostic trouble code is shown No | Problem is a temporary poor connection of wiring or con-

nectors, and should be investigated further
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DTC PO0725 T ENGINE SPEED INPUT—CKT MALFUNCTION
DETECTION . . . : . .
CONDITION e Engine speed input signal is not input to the transmission control module
e Crank angle sensor-2 malfunction
POSSIBLE e Damaged wiring or connector between engine control module and transmission control module
CAUSE e Engine control module
e Transmission control module
STEP INSPECTION ACTION
1 | Is diagnostic trouble code P0335 indicated? Yes | Refer to flowchart for diagnostic trouble code P0335, and
perform troubleshooting
No | Go to next step
2 | Are transmission control module and engine Yes | Go to next step
speed input signal connection at the connector No | Repair or replace connector

) o ‘
and connector pins OK? Inspection step 6

e Yes: Go to next step
e No: End of flowchart

3 | Check EC-AT tester display Yes | Gotostep 6
e Connect EC-AT tester to transmission control
module
e |s speed indicated on EC-AT tester after en-
gine is started and vehicle is idling? No | Go to next step

i 05-13 ELECTRICAL SIGNAL INSPEC-
TION, Indication Table

4 | Check for continuity between terminals of trans- | Yes | Go to next step
mission control module and engine control mod-

ule ) No | Repair or replace connectors and wiring
e Disconnect negative battery cable Go to step 2
e Disconnect transmission control module and e When Yes, go to step 6

engine control module connectors e When No, go to next step

e s there continuity between terminals?
5 | Measure voltage at terminal 4H of engine control | Yes | Go to next step

module : —
e Connect a circuit tester to terminal 4H of en- No g:r?;:rfor engine control module or crankshaft position

gine control module
e |s voltage at terminal correct? ?oﬁhztnegfs go to step 6

e When No, go to next step
6 | After diagnostic trouble code has been cleared, Yes | Replace the transmission control module

recheck if diagnostic trouble code is shown No | Problem is a temporary poor connection of wiring or con-
nectors, and should be investigated further

05-01-5



TROUBLESHOOTING

DTC PO731 GEAR 1-INCORRECT RATIO
DETECTION e Transmission control module outputs solenoid pattern of first gear when gear ratio is other than first
CONDITION gear
o ATF level low
e Solenoid valve malfunction
Pgiﬁ'géj e Line pressure low
e Control valve stuck
e Transmission control module malfunction
STEP INSPECTION ACTION
1 Is diagnostic trouble code P0750, P0755, or Yes | Refer to flowchart for diagnostic trouble code P0750,
P0760 indicated? P0755, or P0760 and perform troubleshooting
No | Go to next step
2 | Are amount and condition (color) of ATF OK? Yes | Go to next step
Check for ATF leakage at transmission connec-
tion and gasket
Color
(D) Transparent red: Normal . No |Adjust ATF amount or replace ATF if necessary
(9) Black: Defective part in transmission e If ATF color is 2, measure line pressure at idle. When
(3) Light red: Water mixed in fluid pressure is less than specification, go to step 3
(@ Reddish brown: Deteriorated ATF e If ATF color is 3 or 4, replace ATF
= 05-13 AUTOMATIC TRANSMISSION
FLUID (ATF) INSPECTION, ATF Condition
Inspection
3 | Is turbine speed OK under following conditions? Yes | Gotostep8
e EC-AT tester connected to transmission control
module
e Throttle is 2/8 open, and vehicle speed is 20
km/h {12 mph} in D range (except HOLD No | Above specification: Go to next step
mode) _ Below specification: Go to step 6
e Turbine speed is approx. 1,900 rpm
= 05-13 ELECTRICAL SIGNAL INSPEC-
TION, Indication Table
4 | Check line pressure in D range (except HOLD Yes | Go to next step
mode
® Is ,?ne pressure OK? No | Repair or replace any defective parts
> 05-13 MECHANICAL SYSTEM TEST, Line e Line pressure is low only'wh(‘en in D or S range: ATF
Pressure Test leakage in direct clutch circuit
5 | Check stall speed in D range (except HOLD Yes | Go to next step
mode
o Is gta" speed OK? No | Repair or replace any defective parts
= 05-13 MECHANICAL SYSTEM TEST, Stall e High in D range: Shifting of direct clutch, fourth gear
Test one-way clutch, rear clutch, one-way clutch
6 | Inspect operation of shift solenoid A, B, C Yes | Go to next step
e Disconnect negative battery cable : -
e Disconnect solenoid connector No | Replace shift solenoid A, B, or C
e Is it operating OK? Inspection step 8
P g : e Yes: Go to next step
e No: End of flowchart
7 | Check operation of each valve and inspect return | Yes | Go to next step
spring ) ' _
. g l??aCh valve operating OK and is return spring | No | Repair or replace control valve and replace return spring
8 | After diagnostic trouble code has been cleared, Yes | Replace the transmission control module
recheck if diagnostic trouble code is shown No | Problem is a temporary slip of clutch, and should be inves-
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