1994 Mazda RX-7
Workshop Manual

WARNING

Servicing a vehicle can be dangerous. If you have not received service-
related training, the risks of injury and property damage increase. The
recommended servicing procedures 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 techni-
cian with our service-related training and experience will be at less risk
when performing servicing operations. However, all users of this manu-
al are expected to know general safety procedures.

This manual contains “Warnings” and “Cautions” applicable to risks not
normally encountered in a general technician’s experience. 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. It is also
important to understand that the “Warnings” and “Cautions” are not ex-
haustive. 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 effec-
tive methods of performing service and repair. Some require tools
specifically designed for a specific purpose. Nonrecommended proce-
dures and tools should include consideration for safety of the techni-
cian and continued safe operation of the vehicle.

Parts should be replaced with genuine Mazda replacement parts, not
parts of lesser quality. Use of a nonrecommended replacement part
should include consideration for safety of the technician and continued
safe operation of the vehicle.

© 1993 Mazda Motor Corporation
Printed in the U.S.A. (8/93)
Form No. 1378-10-93H
Part No. 9999-95-018B-94




1994
Mazda
RX-7
Workshop
Manual

FOREWORD

Athorough familiarization with this manual
is important for proper repair and mainte-
nance.

It should always be kept in a handy place for
quick and easy reference.

The contents of this manual, including
drawings and specifications, are the latest
available at the time of printing. As modifica-
tions affecting repair or maintenance occur,
relevant information supplementary to this
volume 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 — in-
cluding photocopying and recording and the
use of any kind of information storage and re-
trieval system — without permission in writ-

ing.

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

Mazda Motor Corporation
HIROSHIMA, JAPAN
APPLICATION:
This manual is applicable to vehicles begin-
ning with the Vehicle Identification Numbers
(VIN) shown on the following page.
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" Wiring Diagram (Form N0.5273-10-93H)
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* Refer to the 1994 RX-7 Body Electrical Trou-
bleshooting Manual (Form No. 1380-10-93H,
Part N0.9999-95-085F-94) for servicing of the

body electrical components.
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Gl SAFETY INFORMATION

SAFETY INFORMATION

LUBRICANTS
Avoid prolonged and repeated contact with petroleum-based oils. Used oil may irritate the skin, and can
cause skin cancer and other skin disorders.
Wash thoroughly after working with oil. We recommend water soluble hand cleaners. Do not use kero-
sene, gasoline, or any other solvent, to remove oil from your skin.
If repeated or prolonged contact with oil is necessary, wear protective clothing. Soiled clothing, particular-
ly those soiled with used oils and greases containing lead, should be cleaned at regular intervals.

JACKING POSITIONS
Warning ;
® Improperly jacking avehicle 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 Rear
At the center of the crossmember At the center of the crossmember

SAFETY STAND POSITIONS
Front Rear
Both sides of the vehicle : Both sides of the vehicle
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VEHICLE LIFT POSITIONS
Front Rear

DYNAMOMETER

When test-running a vehicle on a dynamometer

® Place a fan, preferably a vehicle-speed proportional type, in front of the vehicle.
® Connect an exhaust gas ventilation unit.

® Cool the exhaust pipes with a fan.

® Keep the area around the vehicle uncluttered.

® \Watch the water temperature gauge.

COMPRESSED AIR

When using compressed air to clean or remove parts

® \Wear protective eyewear.

® Hold a rag over the opening to prevent parts from shooting out.

® Take precautions so that people around you are not struck by flying debris.
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HOW TO USE THIS MANUAL

ADVISORY MESSAGES
You'll find several Warnings, Cautions, and Notes in this manual.

Warning
® A Warning indicates a situation in which serious injury or death could result if the warning is
ignored.

Caution
® A Caution indicates a situation in which damage to the vehicle could result if the cautionis ig-
nored.

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

PREPARATION
This points out the needed SSTs for the service operation. It is best to gather all necessary SSTs before
beginning work.

Example:

MANUAL STEERING

PREPARATION SST NUMBER USAGE
SST 1 |
49 0118 850C For
49 0118 850C For 4 removal of tie rod
removal ol tie rod Puller, ball joint end
Puller, ball joint end In!

0
'%’_\} SST NAME  SST ILLUSTRATION

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. If a damaged or worn part is found, repair or re-
place it as necessary.

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview
illustration.

3. Pages related to service procedures are shown Under the illustration. Refer to this information when
servicing the related part.
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Example:
TI=107 (T.4=10.0, B=TH
SHOWS SHOWS TIGHTENING
EXPENDABLE m I TORQUE

PARTS =] SPECIFICATIONS “2

SHOWS
APPLICATION
POINT OF OIL,
ETC. & ] SHOWS TIGHTENING
h: BsEws# || TORQUE UNITS
1. Bott 16. Bearing inner race
2.Lock plate Removal
3. Bearing cup :._” s O e -SHOWS VISUAL
4. Adjusting screw nst page M— INSPECTION
SHOWS 5. Bearing outer race 17. Spacer
RELATED B Locknt 18 Drive pinion INFORMATION
PAGE FOR__| & &iman Inepaes Slives s Toei o7 e o Gamage.
. Co ee
SERVICE 2 r A{)djustnﬁent of height....veeerenes page M—22
Ajdjusiprmm—==—"""" =030 M=24~

*1: The numbers (©, etc.) refer to part identification and servicing procedures.
* 2. Unitsarein N-m {kgf+m, ft-Ibf} unless otherwise specified.

SYMBOLS
There are six symbols indicating oil, grease, and sealant. These symbols show the points of applying

such materials during service.

Symbol Meaning Kind
T Apply oil New engine oil or gear oil as appropriate
Apply brake fluid FMVSS116: DOT-3
= Apply automatic transmission fluid Dexron® 1 or M-ni
1 Apply grease Appropriate grease
g Apply sealant Appropriate sealant
© Apply petroleum jelly Appropriate petroleum jelly
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IDENTIFICATION NUMBER LOCATIONS/UNITS

IDENTIFICATION NUMBER LOCATIONS

VEHICLE IDENTIFICATION NUMBER (VIN)

AUTOMATIC TRANSMISSION MODEL AND NUMBER

UNITS

Electrical current
Electric potential
Electric power
Length

Negative pressure

Positive pressure

Resistance
Torque

A (ampere)

V (volt)

W (watt)

mm (millimeters)

in (inches)

kPa (kilo Pascal)

mmHg (millimeters of mercury)
inHg (inches of mercury)

kPa (kilo Pascal)

kgf/cm? (kilogram force per square
centimeter)

psi (pounds per square inch)

Q (ohm)

N-m(Newton meter)
kgf-m(kilogram force per meter)
kgf-cm (kilogram force per centimeter)
ft-Ib (footpounds)

in-1b (inchpounds)

L (liter)

US gt (U.S. quart)

Imp gt (Imperial quart)
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ABBREVIATIONS
AAS ... Auto adjusting suspension
ABDC............. After bottom dead center
ABS ....ciinnn... Anti-lock braking system Gl
ACC svvonamumins Accessories
ACV ... Air control valve
ASV ssmwsmiansi Air supply valve
L Automatic transmission
ATDC ssunsssisans After top dead center
ATF cuiwvms v ses Automatic transmission fluid
ATS ... ... Ambient temperature sensor
AWS snvadaunmamas Accelerated warm-up system
BAC .............. Bypass air control
BBDC s Before bottom dead center
BTDC ....conn..... Before top dead center
EC-AT mssnnamasm Electronically controlled Automatic Transmission
ECPS ...t Electronically controlled power steering
ECU s Engine control unit
EGl..vviviiinnnnnn Electronic gasoline injection
E/L sommsasais Electrical load
ESA imvawisiensas Electronic spark advance
ESPS s sy Engine speed sensing power steering
ETS ccvnmswisnme Evaporator temperature sensor
EX i Exhaust
IC swmnmmmsnvasis Integrated circuit
(€] Ignition
IN cosvesswmsasss Intake
INT oot Intermittent
ISC swsmvavass Idle speed control
o I ——— Left hand
LSD semeuneesveys Limited slip differential
M sosamsmrmanees Motor
MOP ziiisemvanys: Metering oil pump
MT s Manual transmission
OD ...oovvveeennn Overdrive
OFF v s Switch off
ON .....cvvvvnnnn. Switch on
PBV iussaiawsaviss Proportioning bypass valve
PCTS ... Passenger compartment temperature sensor
PCV suswmsmisa Positive crankcase ventilation
PRC ...t Pressure regulator control
P/S wsnswmsieis Power steering
PW .. ... Power window
RH ::icsvasesze Right hand
RTS ..o Reduce torque signal
SLS suwvnsimssims Slip lockup signal
SR samswmsemimienne Sensor rotor
SST iinaiansusnsis Special service tool
ST wwwminensesvemins Start
SW .o Switch
TDC sescmismsisimans Top dead center
TNS .ooiieeiinn Tail number side
TRS ssvceamsvaaess Torque reduced signal
Y/ 5 ] Variable dynamic effect intake
VRIS s Variable resonance induction system
LTI T ——— Wheel speed sensor
WTSisssmasmngss Water temperature sensor

GIl-7




Gl SAE STANDARDS
SAE STANDARDS

In accordance with new regulations, SAE (Society of Automotive Engineers) standard names and abbrevi-
ations are now used in thismanual. The table below lists the names and abbreviations that have been used
in Mazda manuals up to now and their SAE equivalents.

Engine and Emission Systems

Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark
—_ Accelerator Pedal AP Accelerator Pedal
— Air Cleaner ACH Air Cleaner Housing
- Air/Fuel (A/F) Solenoid Valve MCS Mixture Control Solenoid F2 Carburetor
— Airflow Meter VAF Volume Airflow Sensor
— Airflow Sensor MAF Mass Airflow Sensor
— Alternator ALT Alternator
o Atmospheric Pressure Sensor BARO Barometric Absolute Pressure Sensor
—_ Carburetor CARB Carburetor
oC Oxidation Catalyst
— Catalytic Converter TWC Three-Way Catalyst
WU-TWC Warm Up Three-Way Catalyst #1
— Circuit Opening Relay FPR Fuel Pump Relay #2
- Cooling Fan Control CFC Coolant Fan Control
— Crank Angle Sensor CPS Crankshaft Position Sensor
— Diagnosis Connector DLC Data Link Connector
- Direct Ignition DLI Distributorless Ignition
EGI Electronic Gasoline Injection System CIS Continuous Fuel injection System
- Electronic Spark Ignition El Electronic Ignition #3
— EGR Modulator Solenoid EGRC EGR Function Control
EGR Gas Sensor
- EGR Position Sensor EGRS EGR Function Sensor #4
EGR Position Switch
ECU Engine Control Unit PCM Powertra?n Control Module . #5
PCME Powertrain Control Module (Engine)
— Engine Modification EM Engine Modification
— Engine Speed RPM Engine Speed
—_ Evaporative Emission Control System EVAP Fuel Evaporative System
— Exhaust Gas Recirculation System EGR Exhaust Gas Recirculation System name
— Feedback System CLS Closed Loop System
— Flexible Fuel FF Flexible Fuel
- Fuel Pump FP Fuel Pump
— IC Regulator VR Voltage Regulator

#1: Directly connected to exhaust manifold

#2: In some models, there is a "Fuel Pump Relay” that controls pump speed.
That relay is now called the "Fuel Pump Relay (Speed)”.

#3: Controlled by the PCME (PCM)

#4: EGR valve controller device name

#5: Device that controls engine and powertrain
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Engine and Emission Systems (cont’d)

Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark
— Intake Air Thermosensor IATS Intake Air Temperature Sensor
—_ Intercooler CAC Charge Air Cooler
- ISC Solenoid Valve IACV Idle Air Control Valve
— Knock Sensor KS Knock Sensor
—_ Malfunction Indicator Light MIL Malfunction Indicator Light
— Multiport Fuel Injection MFI Multiport Fuel Injection
— Oxidizing Converter oC Oxidation Catalyst
HO2S Heated Oxygen Sensor With heater
—_ Oxygen Sensor
02S Oxygen Sensor
- Open Loop oL Open Loop
PTC Positive Temperature Coefficient Heater EFE Early Fuel Evaporation
MAP Manifold Absolute Pressure Sensor
- Pressure Sensor MVS Manifold Vacuum Sensor Sggucllj(r% only
—_ Reed Valve SAPV Secondary Air Pulse Valve
— Relief 1 Solenoid Valve SABV Secondary Air Bypass Valve
_ Secondary Air Injection System PAIR Pulsed Secondary Air Injection iﬁ:}giﬁgn
AR Secondary Air Injection #6
- Sequential Fuel Injection SMFI Sequential Multipoint Fuel Injection
— Service Code(s) DTC Diagnostic Trouble Code(s)
—_ Spark Ignition DI Distributor Ignition
—_ Supercharger SC Supercharger
— Switching Solenoid Valve SASV Secondary Air Switching Valve
— Test Mode(s) DTM Diagnostic Test Mode(s) #7
- Three-Way Catalyst TWC Three-Way Catalyst
— Throttle Body B Throttle Body
— Throttle Sensor TPS Throttle Position Sensor
- Turbocharger TC Turbocharger
- VAC MDP Manifold Differential Pressure
-_ Vacuum Switch MVZS Manifold Vacuum Zone Switch
— Water Thermosensor ECTS Engine Coolant Temperature Sensor

#6: Supplies air to three-way catalytic
#7: Diagnostic trouble codes depend on the test mode
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SAE STANDARDS

Transmission (Transaxle) and Steering System

Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark

— Clutch Position CPP Clutch Pedal Position

Powertrain Control Module FE
. (Transaxle)

— EC-AT Control Unit PCMT -
Powertrain Control Module FR
(Transmission)

- Fully Closed CTP Closed Throttle Position

— Fully Open WOT Wide Open Throttle

- Inhibitor Switch PNS Park/Neutral Switch

— Lock-Up Position TCC Torque Converter Clutch

- Output Signal(s) PTCS Powertrain Control Signal(s)

— Overdrive 4GR Fourth Gear

— Power Steering Pressure Switch SPS Steering Pressure Sensor

- Pulse Generator VSPG Vehicle Speed Pulse Generator

- Vehicle Speed Sensor VSS Vehicle Speed Sensor

—_ 3rd Gear 3GR Third Gear

Body Electrical System and Heater and Air Conditioner Systems
Previous Standard SAE standard
Abbreviation Name Abbreviation Name Remark

- A/C Switch ACS Air Conditioning Sensor

—_ Air Conditioner A/C Air Conditioner

VB Battery Voltage B+ Battery Positive Voltage

- Coolant Level Sensor COLS Coolant Level Sensor

— Ground GND Ground

— Self-Diagnosis System OBD On-Board Diagnosis System #8

#8: System name. Other related names are unchanged.
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FUNDAMENTAL PROCEDURES

PROTECTION OF THE VEHICLE
Always be sure to cover fenders, seats, and floor areas
before starting work.

PREPARATION OF TOOLS AND MEASURING
EQUIPMENT
Be sure that all necessary tools and measuring equip-
ment are available before starting any work.

SPECIAL TOOLS
Use special tools when they are required.

REMOVAL OF PARTS
While correcting a problem, try also to determine its
cause. Beginwork only after first learning which parts and
subassemblies must be removed and disassembled for
replacement or repair. After removing the part, plug all
holes and ports to prevent foreign material from entering.

DISASSEMBLY
If the disassembly procedure is complex, requiring many
parts to be disassembled, all parts should be disas-
sembled in a way that will not affect their performance or
external appearance and identified so that reassembly
can be performed easily and efficiently.
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Gl-12

1.Inspection of parts
When removed, each part should be carefully inspected
for malfunctioning, deformation, damage, and other prob-
lems.

2. Arrangement of parts
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.

3.Cleaning parts for reuse
All parts to be reused should be carefully and thoroughly
cleaned in the appropriate method.

Warning

* Using compressed air can causedirt and other par-
ticles to fly out, causing injury to the eyes. Wear
protective eye wear whenever using compressed
air.

REASSEMBLY
Standard values, such as torques and certain adjust-
ments, must be strictly observed in the reassembly of all
parts. Refer to STANDARD BOLT AND NUT TIGHT-
ENING TORQUE in section TD for tightening torques not
mentioned in the main text.

If removed, these parts should be replaced with new ones:

1. QOil seals 4. Gaskets
2.0-rings 5. Lock washers
3. Cotter pins 6. Nylon nuts

Depending on location:

1. Sealant should be applied to gaskets.

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

3. Specified oil or grease should be applied at the prescribed
locations (such as oil seals) before reassembly.
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ADJUSTMENTS
Use suitable gauges and testers when making adjust-
ments.

RUBBER PARTS AND TUBING
Preventgasolineor oil from getting on rubber parts or tub-

ing.
HOSE CLAMPS
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.

TORQUE FORMULAS
When using atorque wrench-SST combination, the writ-
ten torque must be recalculated due to the extra length
that the SST adds to the torque wrench. Recalculate the
torque by using thefollowing formulas. Choose the formu-
la that applies to you.

Torque Unit Formula L&A Unit
N:m N-mx [L/(L+A)] centimeter
kgf-m kgf-m x [L/(L+A)] centimeter

kgf-cm kgf-cmx [L/(L+A)] centimeter
ft-lb ft-Ib x [L/(L+A)] inch
in-lb in-lb x [L/(L+A)] inch

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

VISE
When using avise, put protective platesin the jaws of the
vise to prevent damage to parts.
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ELECTRICAL TROUBLESHOOTING TOOLS

1.4W or 3.4W

V

BLACK LEAD: © .

©

OLTMETER
N

POWER SOURCE

LINE

Lo,

GROUND
LINE
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ELECTRICAL TROUBLESHOOTING TOOLS

TEST LIGHT
Thetestlight, asshowninthe figure, uses a12V 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
® Using abulb over 3.4W when checking the control
unit may damage the control unit.

JUMPER WIRE
A jumper wire is used to create a temporary circuit. Con-
nect the jumper wire between the terminals of a circuit to
bypass a switch.

Caution

* Do not connect a jumper wire from the power
sourcelineto abody ground; this may cause burn-
ing or other damage to harnesses or electronic
components.

VOLTMETER
The DC voltmeter is used to measure circuit voltage. A
voltmeter with arange of 15V or more is used by connect-
ing the positive (+) probe (red lead wire) to the pointwhere
voltage is to be measured and the negative (=) probe
(black lead wire) to a body ground.

OHMMETER
The ohmmeter is used to measure the resistance be-
tween two points in a circuit, and to check for continuity
and short circuits.

Caution

* Do not connect the ohmmeter to any circuit to
which voltageis applied; this willdamage the ohm-
meter.
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ELECTRICAL PARTS

BATTERY CABLE
Before disconnecting connectors or removing electrical
parts, disconnect the negative battery cable.

CONNECTORS

Data Link Connector
Insert the probe into the service hole when connecting a
jumper wire to the data link connector.

Caution _
® Inserting ajumper wireprobeinto thedatalink con-
nector terminal may damage the terminal.

Disconnecting Connectors
When disconnecting two connectors, grasp the connec-
tors, not the wires.

Connectors can be disconnected by pressing or pulling
the lock lever as shown.

Locking Connectors _ o
When locking connectors, listen for a click that will indi-
cate they are securely locked.
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Inspection

1. When a tester is used to check for continuity or to mea-
sure voltage, insert the tester probe from the wiring har-
ness side.

2. Check the terminals of waterproof connectors from the
connector side, as they cannot be accessed from the wir-
ing harness side.

Caution o
® Topreventdamageto the terminal, wrap athin wire
around thelead beforeinsertingitinto theterminal.

TERMINALS

Inspection
Pull lightly on individual wires to check that they are se-
cured in the terminal.

Replacement
Use the appropriate tools to remove aterminal as shown.
When installing a terminal, be sure to insertit until it locks
securely.
Insert a thin piece of metal from the terminal side of the
connector, andthen, with the terminal locking tab pressed
down, pull the terminal out from the connector.
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B/R

BR/Y

BROWN

RED YELLOW

WIRING HARNESS

Wiring color codes
Two-color wires are indicated by atwo-color code symbol.
The first letter indicates the base color of the wire and the
second the color of the stripe.

SENSORS, SWITCHES, AND RELAYS

Handle sensors, switches, and relays carefully. Do not
drop them or strike them against other objects.

CODE

COLOR CODE COLOR
B Black (@] Orange
BR Brown P Pink
G Green R Red
GY Gray \Y Violet
L Blue W White
LB Light Blue Y Yellow
LG Light Green — —_
FUSE

Replacement

1. Whenreplacing afuse, 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 disconnected be-
fore replacing a main fuse (80A).

3. When replacing a pullout fuse, use the fuse puller sup-
plied in the fuse box cover.
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(S| INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM/AUDIO ANTITHEFT SYSTEM
INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM

If amobile two-way radio system isinstalledimproperly or if a high-powered type is used, the CIS and other
systems may be affected.

When the vehicle is to be equipped with a mobile two-way radio, observe the following precautions:

1. Install the antenna at the farthest point from control modules.

2. Installthe antennafeeder as far as possible fromthe controlmodule harnesses (at least 30cm {11.8in}).
3. Ensure that the antenna and feeder are properly adjusted.

4. Do not install a high-powered mobile two-way radio system.

FEEDER POWERTRAIN CONTROL
WIRE MODULE HARNESS

H

AT LEAST
30cm{11.8in}

POWERTRAIN CONTROL MODULE

Ty

FARTHEST POINT

AUDIO ANTITHEFT SYSTEM

An audio with an antitheft function is optionally available.

- Before removing the negative battery terminal or discon-
Caeo _. |QOgJ) necting the audio power source, obtain the code number
——— s and deactivate the audio antitheft system.
=63 (Ipm7gzsffpcbrin (Refer to 1994 RX-7 Body Electrical Troubleshooting
@ O, oo e Manual.)
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TIEDOWN HOOKS-FRONT

TOWING

Proper towing equipment is necessary to prevent dam-
age 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 vehicle with the driv-
ing wheels off the ground, use wheel dollies.

With either automatic or manual transmission.

1. Set the ignition switch in the ACC position;

2. Place the selector lever or shift lever in N (Neutral);
3. Release the parking brake.

With manual transmission

If the transmission, rear axle, and steering system are not
damaged, the vehicle may be towed on all four wheels. If
any of these components are damaged, use wheel dol-
lies.

With automatic transmission

If excessive damage or other conditions prevent towing
the vehicle with the driving wheels off the ground, use
wheel dollies.

If all four wheels are on the ground, the vehicle may be
towed only forward. Don’t exceed 45 km/h (28 mph) and a
distance of 15 km (10 miles); you could damage the trans-
mission.

If speed must exceed 45 km/h (28 mph) or a towing dis-
tance of 15 km (10 miles), use one of these methods:

® Place the rear wheels on a dolly;
® Tow with the rear wheels off the ground;
® Disconnect the propeller shaft.

If the transmission or rear axle is inoperative, tow with the
rear wheels off the ground.

Caution

® Don't tow with sling-type equipment. This could
damageyourvehicle.Usewheel-liftorflatbedequip-
ment.

Caution

® Don't use the hook loops under the front for tow-
ing. They aredesigned ONLY for tying down the ve-
hicle when it's being transported. Using them for
towing will damage the bumper.
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PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION
PRE-DELIVERY INSPECTION TABLE

The following items may be done at any time prior to delivery to your customer.

| EXTERIOR |

INSPECT and ADJUST, if necessary, the following items

to the specifications:

O Glass, exterior bright metal, and paint for damage

o Wheel lug nuts and locks
89-117N-m{9.0-12.0kgf-m, 66-86 ft- Ibf}

All weather strips for damage and detachment

Operation of hood release and lock

Operation of fuel lid and rear hatch opener

Door operation and alignment

Headlight aim

INSTALL the following parts

o Power outside mirror (S)

a Front air deflector (if equipped)

| UNDER HOOD-ENGINE OFF |

INSPECT and ADJUST, if necessary, the following items
to the specifications:

o Fuel, coolant, and hydraulic lines, fittings, connec-
tions, and components for leaks

Engine oil level

Power steering fluid level

Brake and clutch master cylinder fluid levels
Windshield washer reservaoir fluid level

Radiator coolant level and specific gravity

Tightness of battery terminals

| INTERIOR |

CHECK the operations of the following items:

Seat controls (sliding and reclining)

Door locks

Seat belts and warning system

Ignition switch and steering lock

Air bag system warning light

Shift-lock system and Park/Neutral switch (AT only)
Starter interlock switch (clutch pedal, MT only)

All lights including warning and indicator lights and re-
tractable headlight mechanism

IC audible warning system

Horn, wipers, and washers (front and rear, if
equipped)

Radio and antenna

Cigarette lighter and clock

Power outside mirror

Power windows

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

Sunroof (if equipped)

OooO7oTo
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O Theft-deterrent system

CHECK the following items:

a Spare fuse

o Upholstery and interior finishes

CHECK and ADJUST, if necessary, the following items:
O Height and free play of brake and clutch pedal

Pedal height mm (in) PEdr?]lnf{((ai%)p o
165.5-177.0 (6.516-6.968 in) 0.6-3.2
Clutch pedal (With carpet) (0.02-0.13)
164.5-176.0 (6.48-6.92} 3.0-8.0
Brake pedal (With carpet) (0.12-0.31)

o0 Parking brake
7-10notches / 200 N {20 kgf, 44 Ibf}

UNDER HOOD-ENGINE RUNNING AT
OPERATING TEMPERATURE

CHECK the following items:
O Bypass air control system
P Automatic transmission fluid level

| oNHOIST |

CHECK the following items:

P Manual transmission oil level

P Rear axle oil level

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

P Tires for cuts and bruises

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

| ROADTEST |

CHECK the following items:

Brake operation

Clutch operation

Steering control

Operation of meters and gauges
Squeaks, rattles, or unusual noises
Emergency locking retractors
Cruise control system (if equipped)

AFTER ROAD TEST |

CHECK for necessary owner information materials,
tools, and spare tire in vehicle
REMOVE identification color tape on directional tires

DO sooOooaO

[m}

ke)

The following items must be done just before the delivery to your customer.

O Load test battery and charge if necessary

O Adjust tire pressure to the specification
(Refer to section Q)

o Clean outside of vehicle

P Install fuses for accessories .
0 Remove seat and floor mat protective covers
o0 Vacuum inside of vehicle




SCHEDULED MAINTENANCE A
SCHEDULED MAINTENANCE (EXCEPT CANADA)

Schedule 1 (Normal Driving Conditions)
If the vehicle is mainly operated where none of the “unique driving conditions” apply.

Schedule 2 (Unique Driving Conditions)

® Repeated short-distance driving.

® Driving in dusty conditions.

® Driving with extended use of brakes.

® Driving in areas where road salt or other corrosives are used.

® Driving on rough or muddy roads.

® Extended periods of idling or low-speed operation.

® Driving for long periods in cold temperatures or extremely humid climates.

SCHEDULE 1 (NORMAL DRIVING CONDITIONS)
Chart symbols:

I : Inspect, and repair, clean, or replace if necessary
R: Replace :

L: Lubricate

Remarks:
® After 48 months or 96,000 kilometers {60,000 miles}, continue to follow the described maintenance at
the recommended intervals.
*1 This maintenance is required for all states except California. However, we recommend that it also be
performed on California vehicles.
*2 Thismaintenance is recommended by Mazda. However, itis not necessary for emission warranty cover-
age or manufacturer recall liability.
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A SCHEDULED MAINTENANCE

Schedule 1 (Normal Driving Conditions)

Maintenance

Number of months or kilometers {miles}, whichever comes first

Interval Months

6

12

18

24

30

36

42

48

Kilometers

12

24

36

48

60

72

84

96

Maintenance item x1,000 Miles

7.5

15

22.5

30

37.5

45

52.5

60

Engine

Engine Oil

Replace every 8,000 kilometers {5,000 miles}

Qil Filter

Replace every 8,000 kilometers {5,000 miles}

Drive Belts (Tension)

Air cleaner housing

| Air Cleaner Element

Ignition system

| SparkPlugs

Fuel system

Idle Speed

Fuel Filter

Fuel Lines

Cooling system

Cooling System

Engine Coolant

Chassis & body

Brake Lines, Hoses & Connections

Disc Brakes

Steering Operation & Linkages

Front & Rear Suspension Ball Joints

Rear Suspension Uni Ball & Sliding Rubber Bushing

Manual Transmission Oil

Differential Oil

Driveshaft Dust Boots

Bolts & Nuts on Chassis & Body

Exhaust System Heat Shield

All Locks & Hinges

rl—1|—1—

Air conditioner system (if equipped)

Refrigerant Amount

Compressor Operation

Electrical system

Engine Oil Level Warning System

Engine Coolant Level Warning System
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SCHEDULED MAINTENANCE A
SCHEDULE 2 (UNIQUE DRIVING CONDITIONS)

Chart symbols:
I : Inspect, and repair, clean, or replace if necessary (Inspect, and replace if necessary.....Air cleaner ele-
ment only)

R: Replace
L: Lubricate n
Remarks:
® After 48 months or 96,000 kilometers {60,000 miles}, continue to follow the described maintenance at
the recommended intervals.
*1 This maintenance is required for all states except California. However, we recommend that it also be
performed on California vehicles.
*2 Thismaintenance is recommended by Mazda. However, itis not necessary for emission warranty cover-

age or manufacturer recall liability.
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SCHEDULED MAINTENANCE

Schedule 2 (Unique Driving Conditions)

Maintenance
Interval

Maintenance item

Number of months or kilometers {miles}, whichever comes first

Months

4

8

12

16 20 24 28 32 36

40

44

48

X 1,000 Kilometers

8

16

24

32 40 48 56 64 72

80

88

96

X 1,000 Miles

5

10

15

20 25 30 35 40 45

50

55

60

Engine

Engine Ol

Replace every 5,000 kilometers {3,000 miles}

Qil Filter

Replace every 5,000 kilometers {3,000 miles

Drive Belts

| [ 1T+ 7 1 |

Air cleaner housing

| Air Cleaner Element

|rR |1 [ | |

Ignition system

| spark Plugs

Cooling system

Cooling System

Engine Coolant

Fuel system

Fuel Filter

Fuel Lines

1*1

Idle Speed

| *2

| ¥2

Chassis & body

Brake Lines, Hoses & Connections

Brake Fluid

Disc Brakes

Steering Operation & Linkages

Front & Rear Suspension Ball Joints

=== ]ol=

Bushing

Rear Suspension Uni Ball & Sliding Rubber

Manual Transmission Qil

Differential Oil

Driveshaft Dust Boots

Bolts & Nuts on Chassis & Body

Exhaust System Heat Shield

All Locks & Hinges

—|=[=|-|o]|™

Air conditioner system (if equipped)

Refrigerant Amount

Compressor Operation

Electrical system

Engine Oil Level Warning System

I |

Engine Coolant Level Warning System

Engine Oil (Puerto Rico)

Replace every 5,000 kilometers {3,000 miles}
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SCHEDULED MAINTENANCE (CANADA)

Chart symbols:

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

R :Replace
L :Lubricate

Remarks :

* After 60 months or 100,000 kilometers, continue to follow the described maintenance at the recommended intervals.

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

Schedule (Canada)

Maintenance

Number of months or kilometers, whichever comes first

~nterval Months 6 | 9 |12 |15 |18 |21 [24 |27 |30 | 33 |36 [30 |42 |45 |48 |51 |54 |57 |60
Maintenance item X 1,000 I Kilometers 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 | 100
Engine
Engine Oil R R R R R R R 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 R R R R R R R
Tension of All Drive Belts I | | Il I| Il Il i | | Il | Il Il || | | | |
Air cleaner housing
| Air Cleaner Element | R | 1R
Ignition system
| Spark Plugs I R | | R
Cooling system
Engine Coolant Level & Strength I | | | | | ! | I I | [ Il I
Cooling System for Leaks Il Il Il Il
Engine Coolant R R
Fuel system
Idle Speed Il il Il
Fuel Lines & Hoses 1*1 Il
Fuel Filter R R
Emission Hoses & Tubes |

S30IAS3S SONVNSLINIVO U31NO3HOS
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Schedule (Canada) (Cont’d)

Maintenance

Number of months or kilometers, whichever.comes first

Interval Months

12

15

18

21

24 27

30

33

36

39

42

45

48

51

54

57

60

Maintenance item X 1,000 | Kilometers

10

15

20

25

30

35

40 | 45

50

55

60

65

70

75

80

85

90

95

100

Chassis & body

Manual Transmission Oil Level

Automatic Transmission Fluid Level

Transmission Oil MT & AT

Differential Oil Level

— || ==

Differential Oil

Driveshaft Dust Boots

Brake Lines & Hoses

Brake & Clutch Fluid Level

Brake Fluid

Disc Brakes (Front & Rear)

Tire Inflation Pressure & Tire Wear

R
|
|
I

R
I
I

—|=|T|=]=]|=|T|=]10]|=]-

Rotate Tires

Rotate every 25,000 kilometers.o

r every

15 months

Power Steering Fluid Level

I

Steering Operation & Linkage
(Includes Four Wheel Alignment)

Suspension Components Front & Rear

Rear Suspension Uniball & Sliding Rubber Bushing

All Chassis & Body Nuts & Bolts

Exhaust System Heat Shield

All' Locks & Hinges

Washer Fluid Level

Function of All Lights

Engine QOil Level Warning System

Engine Coolant Level Warning System

|
|
|
|
L
I
I
|
|

—_—ll= == | =] =] =] =

Air conditioner system (if equipped)

Refrigerant

Inspect the refrigerant amount annually

Compressor

Inspect the operation annually

S
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SCHEDULED MAINTENANCE A

FILLER CAP

DRIVE BELT PULLEY

REPLACEMENT OF ENGINE OIL

1. Warm up the engine if it is cold.

2. Remove the drain plug.

3. Remove the ail filler cap. This will allow the oil to drain
more easily.

4. Fill engine oil to the “F” mark on the dipstick. Use oil with
the proper SAE viscosity.

Oil capacity:
Total:49L {5.2USqt, 4.3 Imp gt} .. except R1 model
54L{57USqt, 4.8IMP gt} veveuuens HI model

Oil replacement: 3.6L {3.8 US qt, 3.2 Imp gt}
Oil + oil filter replacement: 3.8L {4.0USqt, 3.3Imp gt}

Note
* After starting the engine, recheck the oil level and also
check the drain plug washer for leaks.

Typical specification:
API service SG, SH grade (Mineral oil only)
ILSAC '

Recommended SAE viscosity numbers

-30 -20 -10 0 10 20 30 40 5'0

1
T Ly LI

Temperature E% T T
-20 O 20 40 60 80 100 120

SW-30_ >
< 10W-30

Engine oil

REPLACEMENT OF ENGINE OIL FILTER

1. Remove the oil filter by using the oil filter wrench.

2. Using a clean rag, wipe the mounting surface on the en-
gine.

3. Apply asmall amount of clean engine oilto the rubber seal
of the new filter.

4. Install the oil filter until the rubber seal contacts the base,
and then tighten the filter an additional 1-1/6 turns by
hand.

5. Start the engine and inspect for leaks around the filter
seal.

6. Stop the engine and check the oil level; add oil if neces-
sary.

INSPECTION OF DRIVE BELTS

1. Check the belt for cracks or any other damage.

2. If necessary, adjustthe drive belttension withthumbpres-
sure of about 98N {10 kgf, 22 Ibf}.

Alternator and air pump drive belt

1. Loosen the alternator mounting bolt and locknut.
2. Move the alternator to obtain proper belt tension.
3. Tighten the bolts and recheck the tension.

| Deflection | 7.0-7.5 mm (0.28-0.29 in) |




A SCHEDULED MAINTENANCE

POWER STEERING
OIL PUMP PULLEY

AIR CONDITIONER
COMPRESSOR PULLEY

/
DRIVE BELT
PULLEY

POWER STEERING
OIL PUMP PULLEY

BURSEQ, BUR7TEQP
T L

Wagaaa e

1.1-1.7 mm ({0.040-0.043in}

~ 11

BLUE LINE (TRAILING SIDE ONLY)

A-10

Air conditioner drive belt (if equipped)

1. Loosen the lock nut on the idler pulley.

2. Turn the adjusting bolt until the correct tension is ob-
tained.

3. Tighten the lock nut and recheck the tension.

| Deflection | 4.5-5.0mm {0.18-0.19in) ]

Power steering oil pump drive belt

1. Loosen the lock nut on the idler pulley.

2. Turn the adjusting bolt until the correct tension is ob-
tained.

3. Tighten the lock nut and recheck the tension.

| Deflection | 4.5-5.0 mm (0.18-0.19 in} |

REPLACEMENT OF AIR CLEANER ELEMENT
Use only a genuine Mazda air cleaner element or one of
equivalent quality.

INSPECTION OF SPARK PLUGS

Check the following points. If aproblemis found, replace the

spark plug.

e Damaged insulation

e Worn electrodes

e Carbon deposits
If cleaning is necessary, use aplug cleaner. Clean the up-
per insulator, also.

e Damaged gasket

e Burnt

Plug gap: 1.0-1.2 mm (0.040-0.043 in)

Discrimination

Plug position NGK color

BUR7EQP*, (BUR7EQ)
(BURBEQP) (BURGEQ)

BUR9EQ*, (BUR9EQP)
(BURBEQP) (BURSEQ)

Leading side

Trailing side Blue

* Standard plug

Caution

* The electrode is platinum coated. The following
can scratch its platinum coating and impair its per-
formance.
(1) Adjusting the plug gap.
(2) Using a wire brush to clean the electrode.
(3) Using a plug cleaner for more than twenty (20)

seconds, or at more than 588 kPa (6 kgf/crm 85

psi}




SCHEDULED MAINTENANCE A
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: Mixture percentage (volume)
Protection - .

_ Anti-freeze solution Water
Above -16°C {3°F} 35 65
Above -26°C {-15°F} 45 55
Above -40°C {-40°F} 55 45

INSPECTION OF COOLING SYSTEM

1. Check the cooling system hoses (including the heater
hoses) for cracks or weatr.

2. Check the cooling system for leaks by applying a pres-
sure of 142 kPa {1.45 kgf/cm2, 20.6 psi} with a radiator
cap tester.

Note
® Do not pressurize the system to more than 142 kPa
{1.45 kgf/lcm?, 20.6 psi}.

If necessary, replace the hoses.

Warning
® Be careful to avoid injury from escaping steam or
hot water when removing the radiator cap.

REPLACEMENT OF ENGINE COOLANT
Drain the engine coolant by removing the radiator drain

plug.

Warning
® Be careful to avoid injury when checking a hot en-
gine.

Fill with new coolant according to the recommended mixture
ratio as follows.

INSPECTION OF IDLE SPEED

Preparation

1. Warm up the engine to normal operating temperature.

2. Turn all electric loads OFF

3. Connect the SST (SYSTEM SELECTOR) to the datalink
connector.

4. Connect atachometer to the data link connector 1G- ter-
minal as shown. '
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SCHEDULED MAINTENANCE

SYSTEM
SELECTA
POSITION

. /
r .
SYSTEM SELECTOR
40B019 9A0
g g TESTSW
A 2 F SELF TEST SW
s e w SELF
TEST
SYSTEM SELECT MONITOR
v

TAS
(THROTTLE
ADJUSTING

Idle Speed

1. Perform “Preparation”.

2.Set SYSTEM SELECT to position 1.

3.Set TEST SW to SELF TEST.

4. With the cooling fan off, verify that the idle speed is within
specification.

Idle speed: 700-750 (720 % ) rpm

5. If not within the specification, adjust the idle by turning the
air-adjusting screw. (AAS)

6. If not within specification when air adjusting screw fully
closed, loosen the locknut and turn the throttle adjusting
screw to set the idle.

7. Tighten the locknut and put a paint mark on the nut and
throttle body.

8. Disconnect the SST.

REPLACEMENT OF FUEL FILTER
Replace the fuel filter with a new one.

Note
* Be careful of the fuel flow direction on the filter.

Caution

a) Cover the hoses with a rag since fuel will be
splashed out when you disconnect the hoses.

b) Keep sparks and open flames away from the fuel
area.

INSPECTION OF FUEL LINES

1. Check the fuel line fittings, connections and components
for leaks.

2. There should be no wetness or stained areas that might
indicate leaks.

3. Replace any defective hoses or clips.

INSPECTION OF OIL-LEVEL WARNING SYSTEM

1. When you turn the ignition switch ON, the oil-level warn-
ing light comes ON.

2. Start the engine and the oil-level warning light should go
OFF.

3. Disconnect the connector from the oil-level sensor and
ground the terminal at idle.
The oil-level warning light comes ON and the buzzer
sounds.

4. Remove the sensor.

5.Check that the oil holes of the oil chamber are not
clogged.
If necessary, clean the oil holes with solvent.




SCHEDULED MAINTENANCE A

PEDAL HEIGHT
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PEDAL
FREE PLAY

6. Connect an ohmmeter to the oil-level sensor and check
the continuity by moving the float up and down. When the
float is on the upper side, the ohmmeter should not show
any continuity.

When moved to the lower side, it should show a continuity
of the circuit. If this is found not to be so, replace the oil-
level sensor.

INSPECTION OF COOLANT LEVEL WARNING SYSTEM

1. Turn the ignition switch ON. The coolant level warning
light comes ON.

2. Startthe engine and the coolant level warning light should
go OFF

3. Disconnect the connector from the coolant level sensor
and make sure the coolant level warning light comes ON
after 9-16 seconds and the buzzer sounds at idle.

4. Disconnect coolant level sensor connector.
5. Check continuity between the terminal of the coolant level
sensor and a ground. x

Coolnat level Continuity
Below MIN No
Above MIN Yes

6. If not as specified, replace the coolant level sensor.

INSPECTION OF CLUTCH PEDAL

Height
Measure the distance from the upper surface of the pedal
to the carpet.

Pedal height: 165.5-177.0 mm {6.516-6.968 in}
(with carpet)

If necessary, adjust the pedal height.

Free Play _
Depressthe clutch pedal by hand until clutch resistance s
felt.

Free play: 0.6-3.2mm {0.02-0.13in}
Total Free play: 5.1-14 mm {0.20-0.55 in}

If necessary, adjust the pedal free play.
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SCHEDULED MAINTENANCE

PEDAL

o
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INSPECTION OF CLUTCH FLUID

1. Make sure that fluid level in the reservoir is between the
MAX and MIN mark.

2.f the fluid level is extremely low, check the clutch and
brake systems for leakage.

INSPECTION OF BRAKE PEDAL

Pedal Height Inspection
Check if the distance from the center of the upper surface
of the pedal pad to the carpet is as specified.

Pedal height:164.5-176.0 mm {6.48-6.92 in}
(with carpet)

Pedal Play Inspection

1. Depress the pedal a few times to eliminate the vacuumin
the system.

2. Lightly depress the pedal by hand until resistance is felt
and check the free play.

Free play: 3-8 mm {0.12-0.31 in}

INSPECTION OF BRAKE FLUID
Checkthat the brake fluid levelis near the “MAX”level line
onthe see-through reservoir. If necessary, add brake fluid
to bring the level to the “MAX” level line.

Fluid specification:
FMVSS 116 DOT-3

INSPECTION OF BRAKE LINE, HOSES AND
CONNECTIONS
Check the brake lines and hoses for proper attachment
and connections. There should not be any leaks, cracks,
chafing, abrasion, deterioration, etc. onlines and connec-
tions.




SCHEDULED MAINTENANCE A

INSPECTION OF PARKING BRAKE

1. Pull the brake lever with 200 N {20 kgf, 44 Ibf} of force and
measure the lever stroke.

2. If necessary, adjust the lever stroke by turning the adjust-
ing nut.

Lever notices: 7-10

INSPECTION OF POWER BRAKE UNIT AND HOSES
1. Check the vacuum hoses, connectors, and check the
valve for cracks, chafing, deterioration, etc.
9 2. Check the power brake for proper operation. To check,
:> depress the brake pedal several times to make sure the
pedal play does not change. Then, while depressing the
¥ brake pedal, start the engine. At this time, the pedal
- / should go down allittle.

v

INSPECTION OF DISC BRAKES

Check the following conditions of disc brake components.
1. Check caliper operation and inspect for leaks.

2. Check pads for wear.

3. Check condition and thickness of disc plate.

INSPECTION OF POWER STEERING FLUID LEVEL
Check the power steering fluid level. Add specified power
steering fluid to MAX if necessary.

Fluid specification: ATF Dexron®n or M-M

INSPECTION OF STEERING OPERATION AND

LINKAGE

1. Check the steering wheel free play. (Refer to page N-6.)
Free play: 0-30 mm {0-1.18in}

2. Check the steering for proper operation and for looseness
of the steering housing.

3. Check the steering gear housing for fluid leakage or see
page.

4. Check for excessive play on the tie rod ends and rack
guide.

5. Check for damage of the dust boots.

6. Check for looseness or grease leakage of the tie rod ends.
A-15




A SCHEDULED MAINTENANCE

INSPECTION OF STEERING LINKAGES, RACK GUIDE
AND TIE ROD ENDS

Check the steering linkage for looseness and damage.
Check that there is:

1. No excessive play on tie rod ends and rack guide.

2.No looseness or grease leakage on tie rod ends.

INSPECTION OF SUSPENSION BALL JOINTS
Check the ball joints for damage, looseness and grease
leakage.

INSPECTION OF RACK SEAL BOOTS
Check the boot for cracking or other damage.
If a problem is found, replace the boot.

INSPECTION OF MANUAL TRANSMISSION OIL

1. Onlevel ground, jack up the vehicle and support it evenly
on safety stands.

2. Remove the transmission cover.

3. Remove the filler plug.

4. Verifythat the oilis upto the bottom of the check plug hole.

5. If the oil level is low, add the specified oil through the filler

plug port.
6. Install a new filler plug.

Tightening torque:

25-39N*m{2.5-4.0kgf-m, 19-28ft-Ibf}

M A a@ @H;La? CUL‘(JF(B ( m 7. Install the transmission cover.
y = _\b (o] I's)
7
FILLER
!% PLUG
PORT

Tightening torque:
7.9-10.7N*m{80-110kgf=cm, 70-95.4in+1bf}
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REPLACEMENT OF MANUAL TRANSMISSION OIL

1. Remove the transmission cover.

2. Remove plug A (with washer) and B, and drain the oil into
a suitable container.

3. Wipe all plug clean.

4, Apply sealant to the B plug threads.

5. Install new plugs A (with new washer) and B.

Tightening torque:
A:40-58N=m {4.0-6.0kgf*m, 29-43ft=Ibf}
B:21-31N-m{2.1-3.2kgf*m, 16-23ft=Ibf}

6. Remove filler plug and add the specified oil through the
filler plug port untilthe level rises to the bottom of the port.

Specified oil:
Grade: APl service GL-4 or GL-5
All-season: SAE 75W-90
Above 10°C {50°F}: SAE 80W-90

Capacity: 2.5L {2.6 USqt, 2.2 Imp qt}

7. Install a new filler plug.

Tightening torque:
25-39N+-m{2.5-4.0kgf=m,19-28ft=Ibf}

8. Install the transmission cover.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in=Ibf}

INSPECTION OF AUTOMATIC TRANSMISSION FLUID
LEVEL (Except CANADA)

1. Park the vehicle on level ground.

2. Apply the parking brake and securely position wheel
chocks to prevent the vehicle from rolling.

3. Warm up the engine until the ATF temperature reaches
60-70°C {140-158°F}.

4. While depressing the brake pedal, shift the selector lever
to each range (P-L). Leave it a few seconds in each
range.

5. Shift back to P range.
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A-18

6. Ensure that the ATF level is between the notches of the
ATFdipstick. Add ATF to the specified level, if necessary.

ATF Type: Dexron®n or M-M
Capacity: 8.6 L {9.1 USqt, 7.6 Imp gt}

INSPECTION OF DIFFERENTIAL OIL

Note
® Park the vehicle on level ground.

1. Remove 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.

3. Install a new washer and the filler plug.

Tightening torque:
39-53N+*m{4.0-5.5kgf+m, 29-39ft *Ibf}

REPLACEMENT OF DIFFERENTIAL OIL

1. Remove the filler and drain plugs.

2. Drain the differential oil into a suitable container.
3. Wipe the plugs clean.

4. Install a new washer and the drain plug.

Tightening torque:
39-53N+m {4.0-5.5kgf-m, 29-39ft =Ibf}

5. Add the specified oil from the filler plug hole until it reach-
es the bottom of the hole.

Specified oil
Type
Above -18°C {0°F}:API GL-4 or 5, SAE 90
Below -18°C {0°F}:API GL-4 or 5, SAE 80
Capacity: 1.30L {1.38 US qt, 1.14 Imp qt}

6. Install a new washer and the filler plug.

Tightening torque:
39-53N-m {4.0-5.5kgf-m, 29-39ft-Ibf}

On vehicles equipped with limited-slip differential, API GL-5,
SAE 90 special lubricant is required for limited-slip differen-
tials.

INSPECTION OF DRIVE SHAFT DUST BOOTS
Checkthedustbootonthedrive shaft for cracks, damage,
grease leakage, and a loose boot band. :
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HEAT SHIELD

TIGHTENING BOLTS AND NUTS ON CHASSIS AND

BODY

1. Tighten all seat mounting bolts.

2. Retighten all loose nuts and bolts of front and rear sus-
pensions to the specified torque. (Refer to Section R)

INSPECTION OF EXHAUST SYSTEM HEAT SHIELDS

1. Check the clearance between insulator and body, and
also between the insulator and the exhaust system.

2. Visually inspect the pipes, hangers and connections for
severe corrosion, leaks or damage.

INSPECTION OF SEAT BELTS, BUCKLES,

RETRACTORS AND ANCHORS

1. Pull each seat belt to be sure it moves smoothly.

2. Check for scratches, tears, or wear of the webbing, and
for bent metal fittings.

Caution
® Do not disassemble the buckle or ELR assembly.

3. Check operation of retractors.
4. Check tightness of belt anchor bolts.
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Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.
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OUTLINE, TROUBLESHOOTING GUIDE

OUTLINE
SPECIFICATIONS

Engine
13B Turbo
Iltem
Engine type Rotary
Displacement ml {cc, cuin} 654 {654, 40.0} X 2

Number of Cylinders and arrangement

2 rotors, longitudinal

Combustion chamber type Bathtub
Compression ratio 9.0:1
Air induction 4-port induction
Primary 45° BTDC
Open
Secondary 32°BTDC
Intake .
. Primary 50° ABDC
Port timing Close
Secondary 50° ABDC
Open 75° BBDC
Exhaust
Close 48° ATDC
Fuel supply system CIS
L Trailing 20° ATDC (-20° BTDC)
Ignition timing* »
Leading 5° ATDC (-5° BTDC)
Idle speed* rpm 700 - 750
* TEN terminal of data link connector is grounded.
TROUBLESHOOTING GUIDE
Problem Possible cause Action Page
Difficult starting Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57,58
Deformation of or loose rotor seals Replace C-57,58
Worn or weak rotor seal springs Replace —
Malfunction of metering oil pump Section D
Malfunction of electrical system Section F
Malfunction of electrical system Section G
Pooridling Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57,58
Deformation or loose rotor seals Replace C-57,58
Worn or weak rotor seal springs Replace —
Malfunction of fuel system Section F
Malfunction of ignition system Section G
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TROUBLESHOOTING GUIDE

Problem Possible cause Action Page
Insufficient power Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57,58
Deformation or loose rotor seals Replace C-57,58
Worn or weak rotor seal springs
Malfunction of fuel system Section F
Malfunction of ignition system Section G
Abnormal Malfunction of combustion chamber
combustion Carbon accumulation Remove and clean C-49
Malfunction of fuel system Section F
Malfunction of ignition system Section G
Excessive ol Leakage into combustion chamber
consumption Deformation or abnormal wear of side housing Replace =51
Malfunction of rotor (blow holes) Replace C-54
Scratched or burred rotor land Replace C-54
Malfunction of oil seal (incorrect angle) Replace C-56
Leakage into coolant passages
Deformed rotor housing Replace C-54
Malfunction of sealing rubber Replace -
Leakage to outside of engine Section D
Malfunction of lubrication system Section D
Engine noise Rotor seal noise :
Malfunction of rotor seals Replace C-56, 57
Malfunction of housing Replace C-51,54
Malfunction of seal spring Replace C-56, 57
Malfunction of metering oil pump Section D
Knocking noise
Accumulation of carbon Remove and clean C-49
Hitting noise
Malfunction of main hearing or rotor hearing Replace C-53, 56
Excessive end play Adjust C-74
Foreign matter in internal gear or stationary gear or malfunction | Replace C-53
of gear
Other
Malfunction of water pump bearing Section E
Loose drive belt Adjust C-5
Malfunction of alternator bearing Section G
Exhaust gas leakage Section F
Malfunction of fuel system Section F




ENGINE TUNE-UP PROCEDURE C

ENGINE TUNE-UP PROCEDURE

PREPARATION
SST
499200 020 For
inspection of
Tension gauge, drive belt tension
V-ribbed belt
ENGINE OIL

V-RIBBED BELT

IMMJ raaah

O X

Warning

® Continuous exposure with USED engine oil has
caused skin cancer in laboratory mice. Protect
your skin by washing with soap and water immedi-
ately after this work.

Inspection

1. Be sure the vehicle is on level ground.

2. Warm up the engine to normal operating temperature and
stop it.

3. Wait for five minutes.

4. Remove the dipstick and check the oil level and condition.

5. Add or replace oil if necessary.

Note
® The distance betweenthe L and F marks onthedipstick
represents 1.7L {1.8 US gt, 1.5 Imp qt}.

ENGINE COOLANT

Inspection

Coolant level (Engine cold)

Warning

® Removing the radiator cap or the coolant filler cap
whiletheengineisrunning,orwhentheengineand
radiator arehotisdangerous. Scalding coolantand
steam can shoot out and cause serious injury. It
can also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful whenremoving the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise 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 re-
move it.

1. Verify that the coolant level is near the filler port neck.

2. Remove the coolant level dipstick from the coolant reser-
voir and verify thatthe coolantlevelis betweenthe Fand L
marks. Add coolant if necessary.

Coolant quality

1. Verify that there is no buildup of rust or scale around the
radiator cap and radiator filler neck.

2. Verify that the coolant is free of oil.

3. Replace the coolant if necessary.

DRIVE BELT

Inspection

1. Check the drive belts for wear, cracks, and fraying. Re-
place if necessary.

2. Verify that the drive belts are correctly mounted on the pul-
leys.

C-5
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3. Check the drive belt deflection when the engineiscold, or
at least 30 minutes after the engine has stopped. Apply
moderate pressure 98 N{10kgf, 22 Ibf} midway between
the specified pulleys.

Deflection
mm {in}
Drive belt New* Used Limit
6.0-7.0 7.0-75 9.0
Alternator {0.24-0.27) {0.28-0.29} {0.35}
3.5-4.0 45-5.0 6.0
P/S-AIC {0.14-0.15} {0.18-0.19} {0.24}

* A belt that has been on a running engine for less than five minutes.

4.1f the deflection is not within specification, adjust it.

Drive belt tension check

Note

® Belttension can be checked in place of belt deflection.
® Belt tension can be measured between any two pul-

leys.

1. Using the SST, check the belt tension.

Tension
N{kgf-Ibf}
Drive belt New* Used Limit
690-780 590-680 320
Alternator {70-80, 160-170} {60-70, 140-150} (33, 73}
_ 740-880 540-630 320
PIS-AIC {75-90,170-190} | {55-65, 130-140} (33,73}

* A belt that has been on a running engine for less than five minutes.

2.If the tension is not within specification, adjust it.

Adjustment

Alternator

1.Loosen bolt ® and nut ®.

2. Adjust the belt deflection by turning adjusting bolt ©.

Deflection
New:6.0-7.0 mm {0.24-0.27 in}
Used:7.0-7.5 mm {0.28-0.29 in}
Limit:9.0 mm {0.35in}
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3. Tighten bolt ® and nut ®.

Tightening torque:
Bolt ® 38-51N*m{3.8-5.3kgf+m,28-38ft «Ibf}
Nut ® 19-25N-m{1.9-2.6kgf-m,14-18ft-Ibf}

P/S, AIC
1.Loosen idler pulley locknut ®.
2. Adjust the belt deflection by turning adjusting bolt ®.

Deflection
New: 3.5-4.0mm {0.14-0.15 in}
Used: 4.5-5.0mm {0.18-0.19 in}
Limit: 6.0 mm {0.24 in}

3.Tighten nut ®. .

Tightening torque:
37-53N+=m{3.7-5.5kgf+*m, 27-39ft=Ibf}

Replacement
P/S, AIC
1. Disconnect the air hoses shown in the figure.

2.Loosen idler pulley locknut ®.
3. Loosen adjusting bolt ®.
4. Remove the belt.
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5. Install the new belt on the pulleys.
6. Adjust the belt deflection by turning adjusting bolt ®.

Deflection
3.5-4.0mm {0.14-0.15in}
7. Tighten idler pully locknut ®.

Tightening torque:
37-53N"m{3.7-5.5kgf*m, 27-39ft=Ibf}
8. Connect the air hoses.

Alternator
1. Disconnect the air hoses shown in the figure.

2. Loosen air pump mount bolts ® and ®.

3. Loosen alternator mount bolt ® and locknut ®.
4. Loosen adjusting bolt ©.
5. Remove the drive belt.

6. Install the new drive belt on the pulleys.

7. Tightenthe air pump mount bolts ® and ® while applying
the pressure to the drive belt.

Tightening torque:
19-25N=m{1.9-2.6kgf+=m, 14-18ft=Ibf}
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8. Adjust the belt deflection by turning adjusting bolt ©.

Deflection
6.0-7.0mm {0.24-0.27 in}

9. Tighten alternator mount bolt ® and locknut ®.
Tightening torque:

Bolt ®38-51N-m{3.8-5.3kgf-m, 28-38ft-Ibf}
Nut ®19-25N-m{1.9-2.6kgf-m,14-18ft-Ibf}

10. Connect the air hoses.

COMPRESSION

If the engine exhibits low power, poor fuel economy, or poor idle, check the following:
1. Ignition system (Refer to Section G.)

2.Compression

3. Fuel system (Refer to Section F)

PREPARATION
SST

49 F018 9A0 e For
Inspection of
Tester, compression
compression =
reao B3

1. Checkthat the battery is fully charged. Recharge it if nec-
essary.

2. Warmupthe engine to the normal operating temperature,
then stop it.

3. Allow about 10 minutes for the exhaust manifold to cool.

4. Remove the front and rear trailing-side spark plugs.

5. Disconnect the circuitopening relay and the igniter con-
nector.




COMPRESSION

ALTITUDE x 103 m{x 10\ ft}

E]
o« 8.0
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6. Connect the SST to the front rotor housing and the bat-
tery.

7. Fully depress the accelerator pedal and crank the engine
for 5to 10 seconds. _

8. Record the compression of the three combustion cham-
bers and cranking speed.

Compression:

690 kPa {7.0 kgf/cm?2, 100 psi}-250 rpm
Differential limit of chambers:

150 kPa {1.5 kgf/cm2, 21 psi}-250 rpm

1) If pressureis below 290 kPa {3.0 kgf/cm?2, 43 psi} atone
or two chambers of arotor, the tester indicates one cor-
rect measurement and two 00.0 readings.

2) If pressure is below 290 kPa {3.0 kgf/cm?, 43 psi} at
three chambers, the tester indicates three 00.0 read-
ings.

3) Inthe above cases, the cranking speed readings are all
00.0.

9. Check the rear chambers by using the same procedure.

10. Compensate the compression values if they are mea-

sured at cranking speeds other than standard or if they
are measured at high altitude.

Cranking speed compensation
Compensate the compression according to the cranking
speed.

Altitude compensation
Compensate the compression according to the altitude.




ON-VEHICLE MAINTENANCE

ON-VEHICLE MAINTENANCE
REAR OIL SEAL

PREPARATION
SST
49 F011 101 For 490820 035 For
prevention of removal of
Brake, eccentric shaft Box wrench, flywheel locknut
ring gear rotation flywheel
49 1881 055A For 490839 305A For
prevention of removal of
Stopper, eccentric shaft Puller, counterweight
counterweight rotation counterweight

490813 225

" Betnover,
oil seal

For
Removal of
oil seal

Removal Note

1. Disconnect the negative battery cable.
2. Drain the engine oil.
3.

Remove the manual transmission. (Refer to Section J.)
Remove the automatic transmission. (Refer to SectionK.)

(MT)

(1) Remove the clutch cover and clutch disc. (Refer to
Section H.)
(2) Install the SST against the flywheel.

Caution
® Placearag betweenthe SSTand the vacuum pipes
to protect the pipes.

(3) Remove the lock nut by using the SST.
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C ON-VEHICLE MAINTENANCE

(4) Remove the flywheel by using the SST.
(5) Remove the key.

(AT)
(1) Install the SST against the counterweight.

(2) Remove the back plate and drive plate.
(3) Remove the lock nut by using the SST.

(4) Remove the counterweight by using the SST.

(MT and AT)
4. Remove the oil seal by using the SST.
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Installation Note

Rear oil seal

1. Apply engine oil to the seal lip.

2. Fit the oil seal onto the stationary gear.

3. Using a pipe and hammer, tap the oil seal in evenly until it
is flush with the edge of the rear cover.

Oil seal outer diameter: 95.0 mm {3.74 in}

Flywheel (MT)

1. Fit the key to the eccentric shaft.

2. Install the flywheel to the eccentric shaft.

3. Apply thread-locking compound to the eccentric shaft
threads.

4, Apply sealant to the contact surface of the locknut.

5. Install the lock nut and tighten it with the SST.

Tightening torque:
400-490N=m{40-50kgf=m, 290-360ft - Ibf}

Caution
® Placearag between the SST and the vacuum pipes
to protect pipes.

Drive plate (AT)

1. Fit the key to the eccentric shaft.

2. Install the counterweight to the eccentric shaft.

3. Apply thread-locking compound to the eccentric shaft
threads.

4. Apply sealant to the contact surface of the lock nut.

5. Install the locknut and tighten it with the SST.

Tightening torque:
400-490N-m {40-50kgf-m, 290-360ft «Ibf}
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REMOVAL

6. Install the drive plate and the back plate.

Tightening torque:
44-60N=m {4.4-6.2kgf=m 32-44ft =ibf}

Steps After Installation
1. Add engine oil to the specified level.
2. Connect the negative battery cable.
3. Start the engine and do the following:
(1) Check for leakage of engine oil.
(2) Perform engine adjustments as necessary.

REMOVAL

PREPARATION
SST

(3) Recheck the oil level.

49 W023 585A

Adjust wrench E g&:———'—'z

For
prevention of
P/S oil pump
rotation

PROCEDURE

Warning

® Release the fuel pressure. (Refer to Section F)
® Keep sparks and open flames away from fuel area.

1. Disconnect the negative battery cable.
2. Drain the engine coolant and engine oil.

3. Remove the hood.

4. Remove the transmission. (Refer to Section J or K.)
5. Disconnect the powertrain control module. (Refer to Section F)
6. Remove in the order shown in the figure, referring to Removal Note.
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REMOVAL C

Step 1

. Undercover

. Fresh-air duct

. Battery and box

. Strut bar

Removal Note ............... page C-16
. Accelerator cable

. Air cleaner housing
Hose

. Water hose

. Air hose

10. Radiator hose (upper)

CoO~NOOT A~AWNPEF

11. Fuse box

Removal Note ............... page C-16
12. Drive belt

Removal Note ............... pageC- 7
13. P/S oil pump pulley

Removal Note ............... page C-16
14.P/S oil pump

Removal Note ............... page C-16
15. A/C compressor

Removal Note ............... page C-16
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REMOVAL

C-16

Removal Note

Strut bar

1. Remove the strut bar.

2. Temporarily tighten the lock nut to the stud bolt.

Fuse box
Remove the fuse box with the harness still connected.

P/S oil pump pulley

1. Hold the P/S oil pump pulley by using the SST.
2. Remove the P/S oil pump pulley nut.

3. Remove the P/S oil pump pulley.

P/S oil pump

1. Remove the P/S oil pump with the hose still connected.

2 Position the pump away from the engine, and support it
with wire.

A/C Compressor

1. Remove the A/C compressor with the hoses still con-
nected.

2. Position the compressor away from the engine, and sup-
port it with wire.




REMOVAL

Step 2

Disconnect the harness connectors and hoses.
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C REMOVAL

Q¥
)
4 CLIP, REPLACE
1. Radiator hose (lower) 4. Front exhaust pipe
2. Oil pipe Removal Note ............... page C-19
Removal Note ............... page C-19 5. Split air pipe
3. Insulator 6. Oil cooler pipe (AT)
Removal Note ............... page C-19 Removal Note ............... page C-19
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REMOVAL C

Removal Note

Oil pipe
Removetheclip and disconnect the oil pipe, using adrain
pan to catch the oil.

Insulator
Remove the insulators in the order shown in the figure.
Keep the surface of the insulator free from oil.

Front exhaust pipe
1. Disconnect the oxygen sensor harness.
2. Remove the front exhaust pipe.

Oil cooler pipe (AT)
1. Disconnect the oil cooler pipe.

2. Remove the nut shown in the figure.
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C REMOVAL

3. Removetheboltshowninthefigure and disconnectthe oil
cooler pipe from the engine.

Step 4
Remove the engine assembly.
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ENGINE STAND MOUNTING

ENGINE STAND MOUNTING

PREPARATION
SST
490107 680A For 49L0101A0 For
disassembly / disassembly /
Stand, assembly of Hanger set, assembly of
engine engine engine stand engine
491011101 491010102
For For
Plate disassembly / Arms disassembly /
assembly of assembly of
(Part of engine (Part of engine
491011 1A0) 49 L0101A0)
491010103 491010104
For For
Hooks — disassembly / Nuts disassembly /
@ assembly of assembly of
(Part of — engine (Part of engine
491011 1A0) 49 L0101A0)
491010105 o 491010106
2))2) For For
Bolts \ disassembly / Bolts disassembly /
I I assembly of assembly of
(Part of ]UM]h||M||I||f|f| engine (Part of engine
4910101A0) aitfiiiwilldilnunfiHimillilh 49L0101A0)
491114005 For
disassembly /
Hanger, engine assembly of
engine
PROCEDURE

When using 49 L010 1A0
1. Remove the oil pipe.
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C ENGINE STAND MOUNTING

PARALLEL
BOLT A
\ PLATE
/Z ARM |
BOLT
NUT NUT TEss THAN
20 mm {0.79 in)

49 0107 680A

C-22

2. Remove the A/C compressor and P/S oil pump bracket.
3. Remove the stud.

4, Installthe SST (arms) to the block holes shown in the fig-
ure and loosely tighten bolts A.

5. Assemble the SST (bolts, nuts, hooks and plate).

6. Installthe SST assembly to the respective arms while ad-
justing parallelism between the arms and plate by turning
the bolts and nuts.

Warning

® Althoughtheengine stand has aself-locking brake
system, thereis apossibility that the brake may not
be effective in the following situations:

1.When the engine is held in an unbalanced posi-
tion.

2. Whilerotating the engine, if it passes through an
unbalanced position.

Either of these situations could lead to sudden,
rapid movement of the engine and mounting stand
handleand causeseriousinjury.Never keep theen-
gine in an unbalanced position, and always hold
the rotating handle firmly when turning the engine.

7. Tighten the bolts and nuts to affix the SST.
8. Install the engine on the SST (engine stand).
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C

bracket.

When using 49 1114 005
1.Remove the oil pipe, engine mounts, and P/S oil pump

2. Install the SST as shown in the figure.

3. Mount the engine on the SST (engine stand).

PREPARATION
SST
49 F011 101 For 491881 055A For
prevention of prevention of
Brake, engine rotation Stopper, engine rotation
ring gear counterweight
490820035 For 490839 305A For
removal/ removal of
Box wrench, R installation of Puller, counterweight
flywheel locknut counterweight
490813 215A For 490813 225 For
removal of removal of
Puller, tubular dowel Remover, oil seal
tubular dowel oil seal
490813 250 49 H018 001 For
For arrangement removal of
Case, of rotor seals Wrench, knock sensor
seal / [ [ knock sensor

Warning

® Continuous exposurewith USED engineoil has caused skincancer inlaboratory mice. Protect
your skin by washing with soap and water immediately after this work.
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1. Code all identical parts (such as rotors, rotor 0il seals, rotor seals, and seal springs) so that they can be
reinstalled in the location from which they were removed.
2. Clean the parts with a steam cleaner; blow off any remaining water with compressed air.

AUXILIARY PARTS (I)
1. Drain the engine oil.
2. Disassemble in the order shown in the figure, referring to Disassembly Note.

1. Drive belt 5. Air pump and bracket

2. Water pump pulley 6. Pressure chamber

3. Drive belt pulley 7. Air pipe and bracket

4. Alternator and bracket 8. Engine mount (RH and LH)
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TURBOCHARGER

Turbocharger handling procedures.

® Holding the actuator, the rod, or the actuator hose when removing and carrying the turbocharger can
cause damage.

® Set the turbine down with the shaft horizontal.

® Replace damaged studs and nuts. Use only the specified studs and nuts. Using damaged or unspeci-
fied studs and nuts can cause gas leakage because of insufficient clamping.

® Protect the oil pipe from deformation. Deformation will inhibit oil flow and may damage the turbochar-
ger due to overheating.

® Foreign material in the oil line can damage the turbocharger. Keep the oil line clean.

® Cover the turbocharger air port and exhaust port with tape to keep out foreign material. It can damage
the turbocharger’s internal components.

® Protect theinsulators from deformation and oil. Deformed or oily insulators can lead to damage to the
turbocharger due to overheating.
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Disassemble in the order shown in the figure, referring to Disassembly Note.

GASKET,
REPLACE

(6) REPLACE

NUT, REPLACE

1. Air pipe 4. Air intake pipe
2. Air pipe and control valve 5. Turbo control actuator
Disassembly Note ............ page C-27 Disassembly Note ............ page C-27
3. Vacuum pipe and hoses 6. Clip
Disassembly Note ............ page C-27 7. Turbocharger assembly
Disassembly Note ............ page C-28
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Disassembly Note
Air pipe and control valve
1. Disconnect the hoses shown in the figure.

2. Disconnect the vacuum hoses shown in the figure.
3. Remove the air pipe and control valve assembly.

Vacuum pipe and hoses

1. Disconnect the vacuum hoses shown in the figure.

2. Remove the nuts shown in the figure.

3. Disconnect the vacuum pipe and hoses from the turbo-
charger.

Turbo control actuator
1. Remove the clip shown in the figure.

2. Remove the bolts and remove the turbo control actuator.

C-27




C DISASSEMBLY

Turbocharger assembly

Caution
® Hold the pipe by using a wrench.

1. Use two wrenches when disconnecting the oil inlet pipe.

2. Disconnect the water hose and oil inlet pipe.

3. Disconnect the oil outlet pipes.

4. Disconnect the water hose.
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5. Remove the bolts and nuts and remove the turbocharger
assembly.

C-29




C DISASSEMBLY

AUXILIARY PARTS (11) _ _
Disassemble in the order shown in the figure, referring to Disassembly Note.

1. Seal plate 5. Surge tank assembly

2. Exhaust manifold insulator Disassembly Note ............
3. Exhaust manifold 6. Intake manifold assembly

4. Exhaust manifold gasket Disassembly Note ............
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Disassembly Note

Surge tank assembly

1. Remove the bolts shown in the figure.

2. Disconnect the duty solenoid valve from the surge tank.

3. Disconnect the vacuum hoses and blowby hose shownin
the figure.
4. Loosen the bolt shown in the figure.

5. Disconnectthe hoses and connectors showninthefigure.

6. Disconnect the connector shown in the figure.

7. Remove the bolts and remove the surge tank assembly.
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Intake manifold assembly
1. Disconnect the hose shown in the figure.

2. Disconnect the fuel hose and vacuum hose shown in the
figure.

3. Remove the oxygen sensor connector.

4. Remove the nut shown in the figure.
5. Remove the three-way solenoid.

6. Disconnect the vacuum hoses shown in the figure.
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7. Disconnect the vacuum hoses shown in the figure.

8. Disconnect the fuel injector connectors.

9. Disconnect the connectors.

10. Remove the intake manifold assembly.

11. Disconnect the vacuum hose.
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Disassemble in the order shown in the figure.

Vacuum pipe assembly

O-RING, REPLACE

3. Qil filler pipe
4, Vacuum chamber

1. Vacuum chamber (AT)
2. Ignition coil assembly

C-34




DISASSEMBLY

Harness

Disconnect the harness connectors shown in the figure.

C-35




C DISASSEMBLY

HOUSING (EXTERNAL PARTSI)
Disassemble in the order shown in the figure, referring to Disassembly Note.

O-RING,
REPLACE

MIXING PLATE,
REPLACE

WASHER,
REPLACE

WASHER,

( REPLACE

‘/1 y! O-RING -
wasHer, UOVDIRE)  RepLace & —
REPLACE ) Iy REPLAG
& §
1. Drive plate (AT) 7. Water pump body
Disassembly Note ............ page C-37 Service mw; sisse it iniiiie iss Section E
2. Fuel delivery pipe and mixing plate 8. Metering oil pump
Disassembly Note ............ page C-37 SEIVICE «vvvriiiiiiiiiinanns Section D
SEIVICE viiiiieeiieieannnn, Section F 9. Engine hanger
3. Qilinlet pipe 10.Oil pan
4. Oil filter and body Disassembly Note ............ page C-38
5. Oll pipe 11. Oil strainer
6. Metering oil nozzle 12.Knock sensor
SEIVICE wwwummmmmmmmsimasmsimsesss Section D Disassembly Note ............ page C-38

C-36




DISASSEMBLY C

49 1881 055A

Disassembly Note
Drive plate (AT)
1. Attach the SST to the counterweight.

2. Remove the retainer and the drive plate.

Fuel delivery pipe and mixing plate
1. Remove the fuel delivery pipe and spacer.

2. Reach into the intake port and push out the mixing plate
by hand.

Oil pan
1. Remove the oil pan attaching bolts.

Caution

® Prytoolscaneasily scratch theoil pan contact sur-
faces. Prying off theoil pan canalso easily bend the
oil pan flange. Refer to the following instructions
before removing the oil pan.
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2.Remove the oil pan by inserting screwdriver into only the
areas shown in the figure.

Knock sensor
Remove the knock sensor by using the SST.
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HOUSING (EXTERNAL PARTSU)
Disassemble in the order shown in the figure, referring to Disassembly Note.

@

O-RING,
REPLACE

——

(0 REPLACE
GASKET,
REPLACE
1. Eccentric shaft lock bolt 12. Oil pump sprocket wheel
Disassembly Note ............ page C-40 Disassembly Note ............ page C-40
2. Fully boss 13. Oil pump drive chain
3. Eccentric shaft bypass valve Inspection .....ccovvvvvennnn. page C-59
INSPECtion suwnws i sw page C-59  14.0il pump drive sprocket
4. Spring Inspection s cuswp svswasvsuns page C-59
5. Front cover 15. Oil pump
6. Oil seal Service szues svess anmini dnans Section D
Disassembly Note ............ page C-40 16. Balance weight
7. Plug 17.Key
8. Control valve spring 18.Thrust washer
9. Control valve Inspection ................... page C-59
10.0-ring and backup ring 19. Needle bearing
11. Drive gear Inspection ........ovevvunnn.. page C-59
20. Spacer
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49 1881 055A

C-40

Disassembly Note
Eccentric shaft lock bolt
1. Attach the SST to the flywheel (MT) or counterweight

(AT).

2. Remove the eccentric shaft lock bolt.

Oil seal
Remove the oil seal by using a screwdriver protected with
arag.

Oil pump sprocket wheel

1. Liftthe lock washer tab and remove the sprocket lock nut.

2.Remove the oil pump drive gear, sprocket wheel, and
drive chain as an assembly.
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HOUSING (INTERNAL PARTS)
Disassemble in the order shown in the figure, referring to Disassembly Note.

SEALING

RUBBER,
SEALING  REPLACE
RUBBER, '

SEALING WASHER
REPLACE
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1. Flywheel (MT) / Counterweight (AT)

Disassembly Note ............ page C-44
2. Tension bolts

Disassembly Note ............ page C-45
3. Rear housing

Disassembly Note ............ page C-45

(151 0]=163 (0] R ———— page C-51
4. Rear oil seal

Disassembly Note ............ page C-45
5. Rear stationary gear

INSPECHION wiwpue vy s « page C-52
6. Oil regulator valve

SEIVICE muwwmwmpviniamsmamys Section D
7. Qil pressure switch

Disassembly Note ............ page C-45

8. Heat gauge unit
9. Tubular dowel

Disassembly Note ............ page C-46
10. Rear rotor housing

Disassembly Note ............ page C-46

INSpection ....ovvviuiiuneinn. page C-54
11. Rear rotor

Disassembly Note ............ page C-46

INSpection «..vvvvvvuninunnnn page C-54

C-42

12. Tubular dowel

Disassembly Note ............ page C-47
13. Intermediate housing

Disassembly Note ............ page C-47

5 o]=Tex (o] | [PRRP———— page C-51
14. Front rotor housing

Disassembly Note ............ page C-47

INSPECLION i vinsisbnsmmaassn s page C-54
15. Eccentric shaft

[§15] o<1 (0] | FR A —— page C-58
16. Front rotor

Disassembly Note ............ page C-47

INSPECion suws venmussimssmni swes page C-54
17.Plate
18.Needle bearing

Inspection sy vaessvues page C-59
19.Thrust washer

INSPection ;aswsessnssawvssies page C-59
20.Front stationary gear

Inspection .......ccovuiinnnnn. page C-52
21.Front housing

Inspection .............o.unn. page C-51
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HOUSING (ROTOR)

Disassemble in the order shown in the figure, referring to Disassembly Note.

REPLACE

SOFT SEAL
REPLACE

R/ A

G‘\

SOFT SEAL

@

Q

SOFT SEAL
REPLACE

@‘\Qy

SOFT SEAL
REPLACE

1. Apex seal and side piece
Inspection
2. Second piece
Inspection
3. Apex seal spring (short)
4. Apex seal spring (long)
5. Corner seal
Inspection
6. Corner seal spring

...................

...................

7. Side seal
INSPection s swswssves s page C-57
8. Side seal spring
9. Oil seal and O-ring
Disassembly Note ............ page C-48
INSpection .:.usivsssssnsins s page C-56
10. Oil seal spring
11. Rotor bearing
Inspection ............ooinn.. page C-56
12. Rotor
Inspection ........cvvviinnnn. page C-55
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Disassembly Note
Flywheel (MT)
1. Remove the flywheel nut by using the SST.

F011 101

2. Remove the flywheel by using the SST.
3.Remove the key.
4.Remove the SST.

Counterweight (AT)
1. Remove the counterweight nut by using the SST.

2. Remove the counterweight by using the SST.

3. Remove the key by using a pryer protected with rag.
4.Remove the SST.
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Tension bolts
1. Loosen the tension bolts gradually and in the sequence
shown in the figure; then remove them.

2. Rotor seals (apex, side, and corner) are identified by the
numbers near each corresponding groove on the rotor
face. Place them in the SST according to the numbers.

Rear housing

1. Remove the rear housing.

2. If the seals stick to the housing when it is removed, put
them back into their original position.

Oil pressure sensor _
Remove the oil pressure sensor by using a wrench.

Rear oil seal
Remove the oil seal cover and the oil seal from the rear
housing.

C-45




DISASSEMBLY

49 0813 215A

Tubular dowel
Remove the tubular dowels by using the SST.

Rear rotor housing
1. Remove the side pieces and place them in the SST.

2. Remove the rotor housing. Be careful not to drop the apex
seals.
3. Remove the O-ring from the upper dowel hole.

Rear rotor
1. Remove the seals and springs, and place themin position
in the SST.

2.Remove the rotor.
If the seals stick on the intermediate housing surface, put
them back into their respective position in the rotor.

Caution
® Placetherotor on a soft surface to prevent damag-
ing it.
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3. Remove the seals and springs, and put themin positionin
the SST.
4. Mark the rotor with an “R” for proper reassembly.

Tubular dowel
Remove the tubular dowels by using the SST.

Intermediate housing

1. Turn the eccentric shaft so that the rotor journal faces in
the short axial direction.

2. Remove the intermediate housing while pushing the ec-
centric shaft up.

3. If the seals stick to the intermediate housing surface, put
them back into their respective position in the rotor.

4. Remove the sealing rubbers.

Front rotor housing

1. Remove the side pieces and place them in the SST.

2. Remove the rotor housing. Be careful notto drop the apex
seals.

3. Remove the O-ring from the upper dowel hole.

Front rotor
Remove the front rotor in the same procedure as the re-
moval of the rear rotor.
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Rotor oil seal
1. Remove the outer oil seal fromthe rotor by using the SST.

2. Remove the inner oil seal in the same manner.
3. Remove the oil seal springs.
4. Remove the O-ring from the oil seal.
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CLEANING
PREPARATION
SST
490813 225 For
cleaning of
Remover, rotor
oil seal

Clean all parts, making sure to remove any gasket fragments, dirt, oil, grease, carbon, and other materials.

Side Housing (front, intermediate and rear housings)
1. Remove the sealing agent from the housing surface by
using a cloth or a brush soaked in solvent or thinner.

2. Remove all carbon from the rotor chamber surface by us-
ing extrafine emery paper.

Caution
® Carbon scrapers can damage the surface.

Rotor Housing

1. Inspect for traces of gas or water leakage along the inner
margin of the rotor housings.

2. Remove all carbon from the inner surface of the rotor
housing by wiping with a cloth soaked in solvent or thin-
ner.
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SOFT MATERIAL COATING

49 OR13 225

C-50

3. Remove all deposits and rust from the coolant passages
of the housing.

4. Remove the sealing agent from the housing by wiping
with a cloth or brush soaked in solvent or thinner.

Rotor
1. Remove the carbon from the rotor by using anonabrasive
sponge and carbon cleaner.

Caution _
® Cleaning materials can damage the soft material
coating on the side surfaces.

2. Remove the carbon from each groove.
3. Wash the rotor with a cleaning solution.

Rotor Seal (apex, side and corner seals)
1. Remove the carbon from each seal by using the SST.
2. Wash the seals with a cleaning solution.

Caution
® Emery paper will damage the seals. Don’t use
emery paper.

Eccentric Shaft
1. Wash the eccentric shaft with a cleaning solution.
2. Blow the oil passages to clean with compressed air.
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INSPECTION / REPAIR

PREPARATION
SST
490727570 : J)) | For 49 0813 235 For
e inspection of removal /
Body, side housing Replacer I installation of
gauge N ' main bearing main bearing
=
490839165 For 490813 240 For
inspection of removal /
Gauge, corner seal Replacer installation of
corner seal rotor bush rotor hearing

1. Clean all parts, making sure to remove any gasket fragments, dirt, oil, grease, carbon, moisture residue,
and other foreign materials. (Refer to page C-50.)
2. Inspect and repair in the specified order.

Side Housing (front, intermediate and rear housings)
1. Check the housing surface for warpage in the four direc-
tions shown in the figure. If necessary, replace the hous-

ing.
Warpage: 0.04 mm {0.0016 in} max.

2. Check the contact surface for wear by using a dial indica-
tor mounted on the SST. Slide the gauge across the area
as indicated in the figure.
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(1) Side seal wear

Wear: 0.10 mm {0.0039 in} max.

(2) Side seal wear, overlapping oil seal wear
Wear: 0.01 mm {0.0004 in} max.

(3) Side seal wear, outside oil seal wear

Wear: 0.10 mm {0.0039 in} max.

(4) Qil seal wear

Wear: 0.02 mm {0.0008 in} max.

Stationary Gear
1. Check the front and rear stationary gear for cracked,
scored, worn, and chipped teeth.

2. If necessary, replace the stationary gear.
(1) (Front stationary gear)
Remove the plate, needle bearing, and thrust plate.
(Rear stationary gear)
Remove the attaching bolts.
(2) Remove the stationary gear by using the SST.
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(3) (Rear stationary gear only)
Apply petroleum jelly to a new O-ring and install it on
the rear stationary gear. Apply sealant to the station-
ary gear flange.

(4) Install the stationary gear to the housing so that the
slot of the stationary gear is fit over the dowel on the
housing.

(5) (Front stationary gear)

Install the thrust plate, needle bearing, and plate.
(Rear stationary gear)
Tighten the attaching bolts.

Tightening torque:
16-22N=m{1.6-2.3kgf+*m,12-16ft+Ibf}

Main Bearing

1. Check the main bearing for wear, scoring, flaking, and
other damage.

2. Measure the main bearing clearance. Measure the inner
diameter of the main bearing and the outer diameter of the
eccentric shaft main journal.

3. Theinside and outside journal specifications are different.

'7'DE 'NSQE Standard clearance:
0.08-0.11 mm {0.0032-0.0043 in} outside
\ 0.06-0.08 mm {0.0024-0.0031 in} inside
° i . Maximum: 0.13 mm {0.0051 in} outside
\ ; 0.11 mm {0.0043 in} inside
OUTSIDE omé:us

4, If necessary, replace the main bearing.
(1) Remove the stationary gear. (Refer to page C-52.)
(2) Remove the screw.
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(3) Placethe stationary gear on the support with the gear
facing upward.

(4) Press out the main bearing by using the SST without
the adapter ring. Discard the bearing.

(5) Place the stationary gear on the support with the gear
downward.

(6) Place the new main bearing on the stationary gear so
that the small hole is in line with the screw hole of the
stationary gear.

Screw hole

Main Bearing
| /

oil hoie—%mmﬁm:’

- (7) Press in the main bearing by using the SST.

(8) Removethethread-locking compound fromthe screw
and screw hole threads.

(9) Apply new thread-locking compound to the screw
threads and tighten the screw.

Tightening torque:
3.3-4.7N-m{33-48kgf-cm, 29-41in-bf}

Rotor Housing
1. Check the chromium plated surface on the rotor housing
for scoring, flaking, and other damage.
2. Check the width difference of the rotor housing.
(1) Measure the rotor housing width at the points ®, O,
©, and ©, as shown in the figure.
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SEAT METAL

(2) Calculate the difference between the value of point ®
and the minimum value among points ®, ©, and ®.

Difference: 0.06 mm {0.0024 in} max.

3. If the difference exceeds the specification, replace the ro-
tor housing.

Rotor

1. Carefully inspectthe rotor andreplace ifitis severely worn
or damaged.

2. Check the internal gear for cracked, scored, worn, and
chipped teeth.

3. Check the clearance between the side housing and rotor.
Measure the rotor housing width (point ®) and the maxi-
mum rotor width at the three pointsindicatedin the figure.

Standard: 0.12-0.21 mm {0.0048-0.0082 in}
Clearance: 0.10 mm {0.0039 in} min.

4, Ifthe clearanceislessthan specified, replace the rotor as-
sembly.

5. Check the corner seal bore for wear by using the SST.
(1) If neither end of the gauge goes into the bore, use the
original corner seal.
(2) If only one end of the gauge goes into the bore, re-
place the corner seal.
(3) If both ends of the gauge go into the bore, replace the
rotor.
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Rotor Bearing

1. Checktherotor bearing for wear, flaking, scoring, and oth-
er damage.

2. Check the rotor bearing clearance. Measure the inner di-
ameter of the rotor bearing and the outer diameter of the
eccentric shaft rotor journal.

Standard clearance:
0.06-0.08 mm {0.0024-0.0031 in}
Clearance: 0.10 mm {0.0039 in} max.

3. If not within specification, replace the rotor bearing.
(1) Place the rotor on a support with the internal gear
downward.
(2) Press the bearing out of the rotor by using the SST
without the adapter ring.

(3) Place the rotor on the support with the internal gear
2 =2 facing upward.
e (4) Place the new rotor bearing on the rotor so that the
bearing lug is in line with the slot of the rotor bore.
(5) Usingthe SST, pressthe bearing in untilitis flush with
the rotor boss.

49 0813 240

Rotor Oil Seal

1. Inspect the oil seal for wear and damage. If necessary, re-
place it.

2. Check the oil seal lip width.

Lip width: 0.5 mm {0.020 in} max.

3. Install the oil seal springs and oil seals into their respec-
tive grooves.

4. Check the oil seals for free vertical movement.

5. Check the oil seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.

6. If necessary, replace the oil seal or the spring.
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Apex Seal
1. Check the apex seal for wear, cracks, and other damage.
%}' ; If necessary, replace it.
2.Measure the combined height of the upper and lower
apex seals at two points.
Standard height: 8.5 mm {0.33in}
Height: 6.5 mm {0.256 in} min.

3. Ifthe apex seal heightis below 6.5 mm {0.256 in}, replace
the apex seals together with apex seal springs.

4. Check the apex seals for warpage.
Put two apex seals together, top-to-top, and check the
warpage. Do this with all three seals.
If warpage exists in the middle of the seals, replace the
apex seals.
If the warpage exists in the ends of the seals, the seals
can be reused.

pr— | ——

3NOT GOOD

E——————

* GOOD
.

5.Check the clearance between the apex seal and the
groove. Place the apex seal inits respective groove inthe
rotor, and measure the apex seal clearance. If necessary,
replace it.

Standard clearance
0.051-0.101 mm {0.0020-0.0039 in}
Maximum: 0.15 mm {0.0059 in}

6. Checkthe long apex seal spring free height. If necessary,
replace it.

Free height: 3.5 mm {0.138in}
Note

® Replace the short apex seal spring only when the apex
seals are replace in step 3.

Side Seal

1. Inspect the side seal for wear and damage. If necessary,
replace it.

2. Install the side seal spring and side seal into their respec-
tive groove.

3. Check the side seal for free vertical movement.

4. Check the side seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.
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5. Check the clearance between the side seal and the
groove,

Standard clearance:
0.028-0.078 mm {0.0011-0.0030 in}
Clearance: 0.10 mm {0.0039 in} max.

6. Check the clearance between the side seal and the cor-
ner seal.

Standard clearance:
0.05-0.15 mm {0.0020-0.0059 in}
Clearance: 0.40 mm {0.016 in} max.

7. 1f necessary, replace the side seal.
Adjust the clearance between the new side seal and cor-
nerseal by carefully lapping the nonfinished end.

Adjusted clearance:

0.05-0.15 mm {0.002-0.0059 in}
FINISHED
END

NONFINISHED
END

Corner Seal

1. Inspect the corner seal and soft seal for wear, cracks, and
other damage. If necessary, replace them.

2. Install the corner seal spring and corner seal into its re-
spective groove.

3. Check the corner seal for free vertical movement.

4. Check the corner seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.

5. If necessary, replace the corner seal and/or the spring.

Eccentric Shaft

1. Check the eccentric shaft for cracks, scoring, wear, and
other damage.

2. Verify that the oil passages are open.
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3. Check the eccentric shaft runout. Measure the runout at
the end of the shaft, and replace the shaft if necessary.

Runout: 0.06 mm {0.0024 in} max.

4. Checkthe oil jet spring for weakness, and check for stick-
ing and damage of the steel ball.
5. Check the oil seal and pilot bearing. (Refer to section C.)

Needle Bearing and Thrust washer

1. Check the needle bearing for wear and damage.

2. Check the bearing housing and thrust plate for wear and
other damage.

Oil Pump Drive Chain and Sprocket Wheel

1. Check the oil pump drive chain for broken links.

2. Check the oil pump drive sprocket and oil pump sprocket
wheel for cracks and worn or damaged teeth. If neces-
sary, replace with new parts.

Eccentric Shaft Bypass Valve

1. Place the eccentric shaft bypass valve in oil and heat up
the oil gradually.

2. Check the protrusion of the valve at 60°C {140°F}.

Protrusion: 6 mm {0.24 in} min.

3. If not as specified, replace the bypass valve.
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ASSEMBLY
PREPARATION
SST
49 H018 001 For 49 F011 101 For
installation of prevention of
Wrench, knock sensor Brake, engine rotation
knock sensor ring gear
490820 035 For 49 1881 055A For
removal / = prevention of
Box wrench, \R installation of Stopper engine rotation
flywheel locknut counter weight

1. Do not reuse gaskets or oil seals.

2. Clean all parts before reinstallation.

3. Apply clean engine oil to all sliding and rotating parts.

4. Install identical parts (such as rotor seals, seal springs, rotor oil seals, and rotor) in the exact positions
from which they were removed.

5. Replace plain bearings if they are peeling, burned, or otherwise damaged.

6. Tighten all bolts and nuts to the specified torques.

Caution

® Continuous exposurewith USED engine oil has caused skincancer inlaboratory mice. Protect
your skin by washing with soap and water immediately after this work.
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HOUSING (ROTOR)
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HOUSING (INTERNAL PARTS)
Torque Specifications

16-22
{1.8-2.3, 12-16}

({l {?".
SEALING WASHER,

{90-110 kgem,
69.5-85.4 In-lbf}

1-15
{1.1-1.8, 8.0-11}

{7.0-8.0, 51-87) N-m {kgf-m, ft-Ibf}
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FRONT FACE OF ROTOR

CREAM PAINT

- ROTATING
DIRECTION

REAR FACE OF ROTOR

BLUE PAINT

ROTATING
DIRECTION =t

Rotor Oil Seal

1. Verify that the oil seal moves smoothly in the groove with-
out the O-ring in place. Do not deform the oil seal lip.

2. Install the oil seal springs in their respective grooves on
the rotor with the round edge of the spring fitted in the
stopper hole of the oil seal grooves.

3. The oil seal springs are identified by a paint mark.
Cream ... for front faces of the front and rear rotors.
Blue..... for rear faces of the front and rear rotors.

4. Apply engine oil to the new O-ring.

5. Install the O-ring in the oil seal.

6. Place the inner oil seal in the oil seal groove so that the
square edge of the spring fits into the notch of the oil seal.

7. Press inthe oil seal by using a used oil seal until the lip of
the new oil sealis approximately 0.4 mm {0.016in} below
the surface of the rotor.

8. Push the oil seal slowly by hand and make sure it moves
freely.

Front Housing

1. Mount the front housing to the SST.

2. Position the thrust plate with the chamfer facing toward
the front housing. Install the needle bearing and plate.

Tightening torque:
16-22N*m{1.6-2.3kgf=m, 12-16ft=Ibf}
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3. Apply petroleum jelly to the new outer and inner sealing
rubbers.

4. Install the outer sealing rubber so that the white paint
faces the side wall of the groove.

5. Installthe inner sealing rubber sothatthe blue paint faces
the outer wall of the groove and the seam is placed within
the position shown in the figure.

6. Fitthe sealing rubbersinthe intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

7. Apply engine oil to the contact surfaces, stationary gear,
and main bearing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

Front rotor
1. Apply engine oil to the oil seal, side seal, main bearing,
and internal gear of the rotor.

2. Place the rotor onthe front housing and engage the hous-
ing stationary gear andthe rotor intarnal gear. Positionthe
rotor so that one of its apexes (apex seal groove) points
the bottom of the engine (intake bottom dead center).




ASSEMBLY C

3. Insert the SST into each apex seal groove and verify that
the grooves in the rotor and corner seals are aligned.

Eccentric shaft _
1. Apply engine oil to the eccentric shaft journals.

Caution
® The eccentric shaft can scratch or damage the ro-
tor bearing and main bearing when inserted.

2. Align the eccentricity of the eccentric shaft and the rotor,
and insert the eccentric shaft into the rotor and housing.

Rotor housing

1. Coatanew O-ring with petroleum jelly andfititinthe tubu-
lar dowel hole in the rotor housing.

2. Degrease the rotor housing pedestal and apply sealant.
(Shaded areas in the figure.)

3. Apply engine oil to the rotor housing inner surface and
install it to the front housing.

4, Coatthe tubular dowel with engine oilandinsertitinto the
tubular dowel holesinthe rotor housing and front housing,
making sure that the dowel is fully inserted.
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79.8mm {3.14in}

AN

APEX SEAL AND SIDE PIECE
SECOND PIECE
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Apex seal
1. When apex seals are reused, assemble them in the fol-
lowing procedure. When new apex seals are used, go to

step 2.

(1) Remove any old bonding agent from the contact sur-
faces of the apex seal and side piece with aknife and
degrease them with paint thinner.

(2) Apply adrop of bonding agent to the contact surface of
the apex seal and side seal.

(3) Adhere the apex seal and side piece to the specified
length. The joint must be plane.
(4) Remove excessive bonding agent with a knife.

2. Install the second piece to the apex seal and side piece
thatisassembledin step 1. Facethe side piecetotherear
of the engine and insert the assembly into the apex seal
groove in the rotor.

3. Install the short apex seal spring between the apex seal
and apex seal groove. Face the spring toward the apex
seal and press until the spring is fastened by the spring
stopper on the side piece.

4. Install the long apex seal spring over the short apex seal
spring. Press the spring until it is fastened by the spring
stopper on the side piece.
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5. Install the corner seals.
6. Install the side seals.

Intermediate housing

1. Apply petroleum jelly to the new sealing rubbers.

2. Fitthe sealing rubbers in the intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

3. Apply engine oil to the seals of the front rotor.
4. Apply engine oil to the front of the contact surface of the
intermediate housing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

5. Coat new O-ring with petroleum jelly and fititinthe tubular
dowel hole in the rotor housing.

6. Degrease the rotor housing pedestal and apply sealant.

7. Turn the eccentric shaft so that its rear rotor journal ec-
centricity is aligned with the nallower axis of the engine.
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Caution

® The side piece on the rotor can scratch or damage
the intermediate housing during assembly if it is
caught between the rotor housing and intermedi-
ate housing.

8. Working with another person, hold the eccentric shaft up
approx. 3cm (1.2 in) from underside and assemble the in-
termediate housing over the rotor housing.

9. Apply petroleum jelly to the new sealing rubbers.

10. Fitthe sealing rubbers inthe intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

11. Apply engine oil to the seals of the front rotor.
12. Apply engine oil to the front of the sliding surface of the
intermediate housing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

Rear rotor

1. Apply engine oiltothe oil seal, side seal, and main bearing
of the rotor.
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2. Install the rotor on the eccentric shaft as shown in the fig-
ure.

3. Insertthe SSTinto each apex seal groove and verify that
the grooves in the rotor and corner seals are aligned.

Rotor housing

1. Coat the new O-ring with petroleum jelly and fititin the tu-
bular dowel hole in the rotor housing.

2. Degreasetherotor housing pedestal and apply liquid gas-
ket. (Shaded areas in the figure.)

3. Apply engine oil to the rotor housing inner surface and
install it to the intermediate housing.

4. Coat thetubular dowel with engine oil and insertitinto the
tubular dowel holesin the rotor housing and intermediate
housing, making sure that the dowel is fully inserted.
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Rear Housing

1. Apply clean engine oil to a new rear oil seal and the
groove of the rear stationary gear.

2. Install the oil seal into the rear stationary gear.

3. Install the oil regulator valve.

Tightening torque:
69-78N=m {7.0-8.0kgf=m,51-57ft-Ibf}

4. Apply sealant to the oil pressure switch threads. Do not
allow sealant in the pressure switch hole.
5. Install the oil pressure switch.

Tightening torque:
11-15N-m{1.1-1.6kgf-m,8.0-11ft"Ibf}

6. Apply petroleum jelly to the new outer and inner sealing
GOOD WRONG rubbers.

WHITE PAINT 7.Install the outer sealing rubber so that the white paint
faces the side wall of the groove.

8. Install the inner sealing rubber so that the blue paint faces
the outer wall of the groove and so that the seam is placed
within position shown in the figure.

9. Verify that the outer and inner sealing rubbers are not
twisted.
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10. Apply clean engine oil to the contact surfaces, stationary
gear, and main bearing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

11. Apply clean engine oil to the rotor oil seal of the rear side
of the rotor.

12. Apply petroleum jelly to anew O-ring and fitit into the rear
rotor housing.
13. Apply sealant to the shaded areas shown in the figure.

14. Install the rear housing on the rear rotor housing.
15. Verify that the side pieces of the front and rear apex seals
are not wedged betweenthe rotor housing and side hous-

ing.

Tension Bolt

1. Apply clean engine oil to new seal washers and install
them on the tension bolts.

2. Apply clean engine oil to the bolt threads.

3. Install the tension bolts and tighten them gradually in the
order shown in the figure.
The bolt with the “m” mark is for the No. 17 position.
The bolt with the protector tube is for the No. 18 position.

Tightening torque:
32-39N-m{3.2-4.0kgf+m, 24-28ft-1bf}
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4. Turnthe eccentric shaft and make sure thatitrotates easi-
ly and smoothly.

Flywheel (MT)

1. Apply clean engine oil to the oil seal in the rear housing.
2. Fit the key to the eccentric shatft.

3. Install the flywheel to the eccentric shatft.

4. Apply thread-locking compound to the eccentric shaft
threads.

5. Apply sealant to the contact surface of the locknut.

6. Install. the lock nut and tighten it by using the SST.

Tightening torque:
400-490N-m {40-50kgf=m, 290-360ft-Ibf}

Counterweight (AT)

1. Apply clean engine oil to the oil seal in the rear housing.
2. Fit the key into the eccentric shaft.
3. Install the counterweight onto the eccentric shaft.

4. Apply thread-locking compound to the eccentric shaft
threads.

5. Apply sealant to the contact surface of the locknut.
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6. Install the lock nut and tighten it by using the SST.

Tightening torque:
400-490N-m {40-50kgf+m, 290-360ft-1bf}

49 0820 035
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HOUSING (EXTERNAL PARTS H)
Torque Specifications

O-RING, BACKUP RING,
NEW

. {70-100 kgf-cm, 61-86.8 in-Ibf}
WASHER
NEW

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

Balance Weight, Bearing, and Spacer
1. Install the following parts to the eccentric shaft:
(1) Spacer
(2) Thrust needle bearing
(3) Thrust washer
(4) Balance weight
(5) Oil pump drive sprocket
(6) Drive gear
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NOT GOOD

SPACER

MT AT
49 1881 055A

2. Verify that the needle bearing is not caught by the spacer.

3. Install the eccentric shaft pulley boss and tighten the new
pulley lock bolt.

Tightening torque:
240-270N-m {24-28kgf-m,180-200ft=Ibf}

4. Remove the SST.

5. Measure the end play of the eccentric shaft.

Standard:

0.040-0.070 mm {0.0016-0.0027 in}
Maximum:

0.09 mm {0.0035 in} max.

If the end play is not within specification, continue from
step 6 and replace the spacer.

6. Attach the SST to the flywheel (MT) or to the counter-
weight (AT).

7. Remove the eccentric shaft lock bolt, drive gear, and oil
pump drive sprocket.

8.If the end play is less than specified, replace the spacer
with athicker one. If the end play is more than specified,
install a thinner spacer.

Spacer stamp and thickness

Stamp | Thickness mm {in} |Stamp | Thickness mm {in}
A 7.975-7.995 {0.3140-0.3147} D 8.035-8.055{0.3164-0.3171}
B 7.995-8.015 {0.3148-0.3155} E 8.055-8.075{0.3172-0.3179}
C ]8.015-8.035 {0.3156-0.3163}
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Oil pump
1. Apply clean engine oil to the oil pump shaft.
2. Install the oil pump to the front housing.

Tightening torque:
6.1-9.8N°m{70-100kgf-cm,61-86.8in-Ibf}

3. Install the key to the oil pump shaft.
4. Install the oil pump drive gear, oil pump sprocket wheel,
and drive chain as an assembly.

5. Install the key to the eccentric shaft.
6. Install a new washer and oil pump lock nut.

Tightening torque:
32-46N=m {3.2-4.7kgf+m,24-33ft=Ibf}

7.Bend the washer to lock the nut.

8. Install the drive gear so that the chamfered surface faces
the housing.

Front Cover

1. Apply clean engine oil to the new front oil seal and the
groove of the front cover.

2. Install the oil seal in the front cover.
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\ ™ 3. Install the oil pressure control valve in the front cover.

Tightening torque:
40-49N=m{4.0-5.0kgf*m, 29-36ft-Ibf}

4. Apply petroleum jelly to the new O-ring and backup ring.

5. Install the front cover along with a new gasket.

Tightening torque:
16-22N=m{1.6-2.3kgf=m,12-16ft=Ibf}

Eccentric Shaft Lock Bolt and Bypass Valve

1. Install the eccentric shaft pulley boss.

2. Temporarily install the lock bolt, and tighten it by hand.

3. Remove the lock bolt, and measure the pulley boss pro-
trusion. If it is over the limit, the needle bearing may be
caught by the spacer. Remove and reinstall the needle
bearing, if necessary.

Protrusion: 2.44 mm {0.0961} max.

4, Install the bypass valve and spring into the eccentric
shaft.

5. Apply clean engine oil to the new O-ring and install it on
the lock bolt.

6. Apply sealant to the flange face of a new lock bolt.

7. Install the lock bolt.

Tightening torque:
240-270N-m {24-28kgf+=m, 180-200ft-1bf}
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HOUSING (EXTERNAL PARTSI)
Torque Specifications

19-25
{1.9-2.8, 14-18)

NEW

WASHER,
NEW

—— 20-34 {2.0-3.5, 15-25)

19-25
{1.9-2.8, 14-18}

GASKET N
Vg ©

16-20

1.6-2.1,
{1.6-2.1, 1218} 18-28

WASHER, / IR\
NEW e

7.9-10.7 N'm
{80-110 kgt-cm, 69.5-95.4 In-ibf}

7.9-10.7 N-m
{80-110 kgf-cm, 69.5-95.4 in-ibf}

8.9-11.7 N'm

CONTACT SURFACE {90~120 kgt-cm, 79-104 in-Ibf}

8.9-11.7 N'm
{90-120 kgt-cm, 79104 In-ibf}

A  (1.8-27, 14-19)

N-m {kgm, f-ibf}
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Oil Strainer
Install the oil strainer along with a new gasket.

Tightening torque:
8.9-11.7N-m{90-120kgf=cm,79-104in-Ibf}

Oil Pan
1. Cutaway the part of the gasket that projects from between
the front cover and the housing.

2. Clean the contact surface of the housing and oil pan with
degreaser and a soft cloth.
3. Apply silicone sealant and install oil pan;

Without gasket; Apply a 4-6 mm {0.16-0.24 in} continu-
ous bead of silicone sealant along the inside edge of the
‘housing, inboard of the bolt holes. Overlap the ends and
install the oil pan within five minutes.

With gasket; Apply a 4-6 mm {0.16-0.24 in} continuous
bead of silicone sealant along the inside edge of the oil
pan andthe housing side of the gasket, inboard of the bolt
holes. Overlap the ends and install the oil pan within five
minutes.

Caution

* if the bolts arereused,removetheold sealant from
thebolt threads. Tightening abolt that has old seal-
ant on it can cause thread damage.

4. Install the oil pan and tighten the bolts gradually and even-
ly.

Tightening torque:
8.9-11.7N-m{90-120kgf=cm,79-104in+1bf}
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Metering oil pump
1. Apply engine oil to the new O-ring.
2. Install the metering oil pump to the front housing.

Tightening torque:
7.9-10.7N+*m {80-110kgf+cm,70-95.4in*Ibf}

Water pump
1. Install the washer and new gasket to the front housing.

2. Install the water pump to the front housing.

Tightening torque:
18-26 N*m{1.8-2.7kgf=m, 14-19ft=Ibf}

3. Install the metering oil pump harness and the metering oil
tube to the water pump housing.

Tightening torque:
7.9-10.7N-m {80-110kgf-cm,69.5-95.4in-Ibf}

Engine hanger
1. Install the engine hanger to the front housing.

Tightening torque:
19-25N-m{1.9-2.6kgf-m, 14-18ft-1bf}

2. Mount the metering oil pump connector to the engine
hanger.
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NOTCH

TAB

Metering oil nozzle
Install the oil nozzles and connect the metering oil tubes
using new washers. The oil tube ends are colored.
White: Front rotor housing
Yellow: Rear rotor housing

Tightening torque:
16-20N-m{1.6-2.1kgf-m,12-15ft-Ibf}

Oil inlet pipe
Install the oil inlet pipe and new washers as an assembly
and hand tighten the connecting bolt.

Fuel delivery pipe and mixing plate
1. Apply clean engine oil to the air bleed socket.
2. Install the air bleed socket into the engine.

3. Install the mixing plate by aligning the mixing plate tab
with the housing notch.
4. Install the fuel delivery pipe.

5. Install the fuel delivery pipe.

Tightening torque:
19-25N*m{1.9-2.6kgf+*m,14-18ft=Ibf}
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Oil filter body
Install the oil filter body along with new O-rings.

Tightening torque:
7.9-10.7N*m{80-110kgf=cm,70-95.4InIbf}

Oil pipe
Install the oil pipe along with a new gasket.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm, 70-95.4in"1bf}

Drive plate (AT)

1. Attach the SST to the counterweight.

2. Install the drive plate and the back plate.

3. Tighten the bolts in two or three steps in the order shown
in the figure.

Tightening torque:
44-60N-m {4.4-6.2kgf+=m, 32-44ft - 1bf}

Knock sensor
Install the knock sensor and tighten it by using the SST.

Tightening torque:
20-34N-m{2.0-3.5kgf*m, 15-25ft*Ibf}
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)

Connect the harness connectors shown in the figure.

Harness
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Vacuum pipe assembly
Connect the hoses and connectors shown in the figure.
Torgue Specifications

7.9-10.7 N-m
{80-110 kgicm, 69.5-85.4 In-1bf)

. - _ | re-10.7 Nm
{80-110 kgt-cm, 69.5-95.4 in-ib}

Qo
Y &
7.9-10.7 N'm

{80-110 kgf-cm, 68.5-95.4 In-1bf}

’

N-m {kgim, ft-ibf)

Vacuum pipe
1. Install the vacuum pipe and ground harness.

Tightening torque:
19-25N*m{1.9-2.6kgf-m, 14-18ft=1bf}
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2. Install the harness and hoses as shown in the figure.

3. Connect the vacuum hoses.

4. Connect the water hose.
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Ignition coil assembly and vacuum chamber
1. Install the ignition coil assembly

Tightening torque:
7.9-10.7N=m {80-110kgf-cm,70-95.4in-Ibf}

;s gmys

T, S g7

2. Install the vacuum chamber. (AT)

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in«Ibf}

Vacuum chamber
1. Connect the vacuum hose.
2. Install the vacuum chamber.

Tightening torque:
7.9-10.7N-m{80-110kgf=cm,70-95.4in-Ibf}

Oil filler pipe
Install the oil filler pipe along with a new O-ring.

Tightening torque:
7.9-10.7N-m {80-110kgf=cm,70-95.4in*Ibf}
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AUXILIARY PARTS (11)
Torque Specifications

16-22 {1.6-2.3, 12-16}

7.9-10.7 N°-m

{80-110 kgfem, 70-85.4 Inibf} P I\ GASKET,

NEW

7.9-10.7 N'm
{80-110 kgf-cm, 70-95.4 in-Ibf}

N-m {kgf-m, ft-1bf}
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Intake manifold assembly
1. Install the new intake manifold gasket on the engine.

2.Connect the vacuum hose to the intake manifold.

3. Install the intake manifold.

Tightening torque:
16-22N=m{1.6-2.3kgf=m,12-16ft-Ibf}

4. Connect the fuel injector connectors.

5. Connect the vacuum hoses as shown in the figure.
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6. Connect the connectors shown in the figure.

7. Connect the vacuum hoses as shown in the figure.

8. Install the three-way solenoid shown in the figure.

Tightening torque:
7.9-10.7N-m {80-110kgf+cm, 69.5-95.4in*Ibf}

9. Mount the oxygen sensor connector.

10. Connect the fuel hose and vacuum hose.
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11. Connect the fuel hose shown in the figure.

Surge tank assembly
1. Install the surge tank assembly and the ground harness.

Tightening torque:
16-22N-m{1.6-2.3kgf-m,12-16ft=Ibf}

2. Connect the connector shown in the figure.

3. Connectthe connector and the hoses showninthe figure.

4. Tighten the bolt.

Tightening torque:
19-25N=m{1.9-2.6kgf+m, 14-18ft=Ibf}

5. Connect the vacuum hoses and the blowby hose as
shown in the figure.
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6. Connect the duty solenoid valve as shown in the figure.

Tightening torque:
a 7.9-10.7N*m {80-110kgf-cm,69.5-95.4in-|bf}
——¥

OB E‘J"':.':; i
& 3 :Eéé '”\:}/ﬂ

Exhaust manifold

1. Retighten the studs to the specified torque.

Tightening torque:
30-35N-m{3.0-3.6kgf-m,22-26ft=Ibf}

2. Install the gaskets with the crimped side facing the ex-

haust manifold.
3. Install the exhaust manifold.

4. Install the exhaust manifold.

Tightening torque:
65-78N-m {6.6-8.0kgf+m,48-57ft - 1bf}

Exhaust manifold insulator
1. Install the exhaust manifold insulator.

Tightening torque:
7.9-10.7N=m{80-110kgf=cm,70-95.4in*Ibf}
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2. Install the exhaust manifold insulator.

Tightening torque:
7.9-10.7N*m {80-110kgf-cm,69.5-95.4in*Ibf}

Oil seal plate
Install the oil seal plate.

Tightening torque:
7.9-10.7N=m{80-110kgf=cm,69.5-95.4in=1bf}
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TURBOCHARGER
Torque specifications

7.9-10.7T N-m

7.9-10.7 N'm
{80-110 kgt-cm, 70-95.4 In-Ibl)

7.9-10.7 N'm
{80-110 kgt-cm,
70-95.4 In-1bf}

N-m {kgf-m, ft-Ibf}
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Turbocharger
1. Retighten the stud to the specified torque.

Tightening torque:

@:16-23N*m{1.6-2.4kgf*m, 12-17ft=Ibf}
®:7.9-11.7N-m{80-120kgf+cm, 70-104in+Ibf}

2. Install the new turbocharger gaskets.

3. Install the turbocharger assembly.
Tightening torque:
@:38-51N*m {3.8-5.3kgf+m, 28-38ft+Ibf}

®:22-29N-m{2.2-3.0kgf*m, 16-21 ft+Ibf}
©:44-57N*m{4.4-5.9kgf -m, 32-42 ft=Ibf}

4. Connect the oil outlet pipe along with a new gasket.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in=Ibf}

5. Connect the oil outlet pipe along with a new gasket.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in-Ibf}
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6. Connect the oil inlet pipe and water hose.

7. Use two wrenches to tighten the oil inlet pipe connector
bolt.

Tightening torque:
18-22N-m{1.8-2.3kgf+m,14-16ft=Ibf}

8. Tighten the oil inlet pipe connecting bolt. (Refer to page
C-80)

Tightening torque:
24-35N+*m(2.4-3.6kgf=m,18-26ft-Ibf}

9, Connect the water hose.

10. Install the turbo control actuator.

Tightening torque:
16-22N-m{1.6-2.3kgf-m,12-16ft-1bf}

11. Connect the air hoses.

12.Install a new clip on the actuator rod.
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Air intake pipe
Install the air intake pipe.

Vacuum pipe
1. Install the vacuum pipe.

Tightening torque:
7.9-10.7N-m {80-110kgf-cm,70-95.4in*1bf}

2. Connect the vacuum hoses.

Air pipe and control valve _ .
1. Apply clean engine oil to the new O-ring, and install it be-
tween the air pipe and control valve.

2. Install the air pipe and control valve on the turbo-charger
assembly along with new gaskets.

Tightening torque:
7.9-10.7N*m{80-110kgf-cm,70-95.4in*1bf}

3. Connect the vacuum hoses shown in the figures.




ASSEMBLY C

4, Connect the hoses shown in the figure.

Air pipe
Install the air pipe along with a new gasket.

Tightening torque:
7.9-10.7N-m {80-110kgf-cm,70-95.4in*Ibf}
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AUXILIARY PARTS (1)
Torque specifications

7.9-10.7 Nm
{80-110 kgf-cm, 69.5-95.4 in-Ibf)

38-51
{3.8-5.3, 28-38}

19-25  d
(1.9-2.6, 14-18)

7.9-11.7 N-m
(80-120 kgi-cm, 70~104 In-ibl)

7.9-10.7 Nm
{80-110 kgf-cm, 69.5-95.4 In-ibf}

N-m {kgt-m, ft-Ibl}
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Engine mount right and left
Install the engine mount right and left.

Tightening torque:
75-93N-m{7.6-9.5kgf-m,55-68ft -1bf}

Air pipe and bracket
1. Install the air pipe bracket.

Tightening torque:
7.9-10.7N*m{80-110kgf-cm,70-95.4in=Ibf}

~ 2. Install the air pipe.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in*Ibf}

3. Install the pressure chamber.

Tightening torque:
7.9-10.7N*m{80-110kgf+cm, 70-95.4In-Ibf}

Air pump

1. Install the air pump and bracket and hand tighten the
mounting bolts.

2. Connect the connector and air hose.
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C-100

Alternator and bracket

Install the alternator and bracket and hand tighten the
mounting bolts.

Drive belt pulley
Install the drive belt pulley as shown in the figure.

Tightening torque:
7.9-10.7N-m {80-110kgf+-cm,70-95.4in*Ibf}

Water pump pulley

1. Install the water pump pulley and hand tighten the mount-
ing bolts.

2. Install the drive belt. (Refer to page C-5.)
3. Tighten the water pump pulley bolts to specified torque.

Tightening torque:
7.9-11.7N*m{80-120kgf+=cm,70-104in=1bf}




ENGINE STAND DISMOUNTING C

ENGINE STAND DISMOUNTING

PROCEDURE
1. Remove the engine from the engine stand.

2.Remove the SST from the engine.

3. Install the new studs into the front housing.
4. Install new washers and the oil pipe.

Tightening torque:
54-68N-m{5.5-7.0kgf+m,40-50ft=Ibf}
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INSTALLATION

INSTALLATION
PREPARATION
SST

49 W023 585A For

removal /
Adjust wrench &Q installation of
. locknut
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INSTALLATION C

PROCEDURE
Step 1

Warning

® Avehiclethat is lifted but not securely supported on safety stands is dangerous. It can slip or
fall, causing death or serious injury. Never work around or under alifted vehicleif it is not se-
curely supported on safety stands.

Torque specifications

N-m {kgf-m, ft-1bf}

Engine

1. Suspend the engine.

2. Slowly lower the engine. Keep it from swinging or bump-
ingintocomponents inthe engine compartment. Alignthe
engine mounts with the cross member mounting holes.
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‘\\QJ
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Step 2
Torque specifications

Engine mount _
Install and tighten the engine mount nuts.

Tightening torque:
46-67N-m{4.6-6.9kgf*m, 34-49ft -Ibf}

19-25

7.9-10.7 Nm
{1.9-2.6, 14-18} {80-110 kgf-cm, 70-95.4 in-Ibf}
o

1&0—1 10 hgl-cm
70-95.4 in-ibf} |

NUT, NEW, 3'—51 {3.—53 28-38} \
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Oil Cooler Pipe (AT)
1. Install the oil cooler pipe.
2. Tighten the bolt.

Tightening torque:
7.9-10.7N=m {80-110kgf+=cm,70-95.4in=Ibf}

3. Tighten the nut shown in the figure.

Tightening torque:
7.9-10.7N*m{80-110kgf+cm,70-95.4in=Ibf}

4, Connect the oil cooler hose.

Front Exhaust Pipe
1. Connect the front exhaust pipe along with a new gasket.

Tightening torque:
38-51N-m{3.8-5.3kgf+*m, 28-38ft-1bf}

2. Install the oxygen sensor harness.

Insulator _
1.Install the front exhaust pipe insulator and hand tighten
the bolts.
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2. Install the turbo insulator and hand tighten the bolts.

L 3. Install the center insulator and hand tighten the bolts.

4. Tighten the insulator bolt.

Tightening torque:
7.9-10.7N=m {80-110kgf=cm,70-95.4in*Ibf}

5. Install the insulator.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in=Ibf}

6. Install the engine mount insulator.

Tightening torque:
7.9-10.7N*m {80-110kgf=cm,70-95.4in=1bf}
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CLIP Oil Pipe
NEW 1. Connect the oil pipe and install the retaining clip.

ZN

@),

2. Verify that the oil pipe is securely locked.

Radiator hose (lower)
Connect the lower radiator hose.
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Connect the harness connectors and the hoses shown in the figure.

Step 3
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Step 4
Torque specifications

7.9-10.7 N'm
{80110 kgt-cm, 70-95.4 in-Ibf}

/|

B 7.9-10.7 N'm
{80-110 kgt-cm, eb
%.4 in-Ibf}

7.9-10.7 N°'m
{80-110 kgi-cm,

19-25 {1.9-2.6, 1418}

N'm {kglm, ft-Ibf}

A/C compressor
Install the A/C compressor to the bracket.

Tightening torque:
19-25N-m {1.9-2.6 kgf-m, 14-18 ft-1bf}
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P/S oil pump
1. Install the P/S oil pump to the bracket.

Tightening torque:
32-46N*m{3.2-4.7kgf=m, 24-33ft-Ibf}

2. Connect the connector.

P/S oil pump pulley

1. Install the P/S oil pump pulley to the pump body and hand
tighten the nut.

2. Tighten the pulley nut while holding the pulley with the
SST.

Tightening torque:
40-58N-m{4.0-6.0kgf-m, 29-43ft-1bf}

Fuse box
Install the fuse box.

Tightening torque:
7.9-10.7N*m{80-110kgf=cm, 70-95.4in*Ibf}

Radiator hose (upper)
Connect the upper radiator hose.

Air hose
Connect the air hose.
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Water hose
Connect the water hose.

Hose
Install the hose.

Tightening torque: _
7.9-10.7N*m{80-110kgf+cm, 70-95.4in=Ibf}

Air cleaner housing
1. Connect the air hose.
2. Install the air cleaner housing.

Tightening torque:
7.9-10.7N-m{80-110kgf+cm,70-95.4in"1bf}

Accelerator cable
1. Install the accelerator cable.
2. Adjust the cable deflection.

Deflection:
1-3mm {0.04-0.12 in}

Strut bar
1. Remove the upper nuts.
2. Install the strut bar.

Tightening torque:
30-36 N*m {3.0-3.7kgf=m, 22-26 ft *Ibf}
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C INSTALLATION

Battery and carrier
1. Install the battery carrier.

Tightening torque:
7.9-10.7N-m {80-110kgf-cm,70-95.4in-Ibf}

2. Install the battery.
3. Connect the positive battery cable.

Fresh-air duct
Install the fresh-air duct.

Tightening torque:
7.9-10.7N=-m{80-110kgf-cm,70-95.4in=Ibf}

Steps After Installation
1. Connect the powertrain control module. (Refer to section F)
2. Fill the radiator with the specified amount and type of engine coolant. (Refer to section E.)
3. Fill the engine with the specified amount and type of engine oil. (Refer to section D.)
4. Fill the transmission with the specified amount and type of transmission oil.
(MT: Refer to section J, AT: Refer to section K)
5. Install the hood.
6. Start the engine and check the following.
(1) check for engine oil, transmission oil, and engine coolant leakage.
(2) check the ignition timing and idle speed. (refer to section F)
(3) check the operation of the emission control system,
7. Turn off the engine and check drive belt deflection. (refer to page C-6)
8. Perform a road test.
9. Recheck the oil and coolant levels.
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Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.
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D INDEX
INDEX

ENGINE OIL SPECIFICATION
\/ API SERVICE SG, SH (EC I)
ILSAC (Mineral oil only)

TOTAL CAPACITY:
4.9L {5.2 US qt, 4.3 Imp} except R1 model
5.4L {5.7 US qt, 4.8 Imp} R1 model

@
1. Qil filter 3. Oil pan
Replacement sui cuavavsnivsni. page D-7 Removal / Installation ......... page D-10
2. Qil cooler 4. Metering oil pump
Removal / Installation .......... page D-8 Inspection .....eceeveenennnes page D-14




OUTLINE

OUTLINE
SPECIFICATIONS

Engine model
Item

13B Turbo
Lubrication system Force-fed
Type Trochoid
Oil pump Number of rotors 2
Diameter x width of rotor mm {in} 50 X 17.5(1.97 x 0.69}

Control valve relief pressure kPafkgf-cm2, psi}

1080 {11.0, 156}

Type

Air-cooled, with bypass valve

Oil cooler Relief temperature °C [°F]

60-65 {140-149} or below

Relief pressure differential
kPafkgf-cm?, psi}

349 {3.56, 50} at 60°C {149°F}

Regulator valve relief pressure kPa{kgf-cm2, psi}

780 {8.0, 110}

Type Full-flow, paper element
Oil filter Relief pressure differential
kPaf{kgf-cm?, psi} 98{L0, 14}
Eccentric shaft bypass valve relief temperature °C {°F} 60 {140} or below

Total (dry engine) L{US qt, Imp gt}

4.9{5.2,4.3}... exceptR1 model

5.4{5.7,4.8} ... R1model

Oil replacement L {US qgt, Imp qt}

3.6{3.8,3.2}

Oil replacement (with oil filter)

Engine ol L {US qt, Imp gt}

3.8{4.0,3.3}

Oilileter Factoryinstalled 0.19(0.20,0.17}
L{USat, Impat} | service part 0.17 (0.18, 0.15}
Grade API Service SG, SH (ECn) ILSAC (Mineral oil only)

Recommended SAE Viscosit

-30 -20 -10

50

Temperature {°F} L L L
=20 0 20

T
40 60 80 100

I
120

5W-30

Engine oil

<

10W-30

Anticipated ambient temperature range before the succeeding oil change, °C {°F}
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TROUBLESHOOTING GUIDE

TROUBLESHOOTING GUIDE

Problem Possible Cause Action Page
Engine hard starting Improper oil Replace D-6
Insufficient oil Add oil D-6
Excessive oil Malfunction of metering oil pump mechanical component Inspect D-14
consumption Faulty oil nozzle Inspect D-17
Oil leakage Repair —_
Oil leakage Loose drain plug or damaged washer Tighten or replace D-9
Faulty seal at oil pan Repair D-9
Damaged front cover Replace -
Loose front cover bolt or oil pan bolt Tighten —
Damaged sealing rubber, O-ring, or front cover gasket Replace —
Malfunction of oil seal Replace —
Loose oil filter Tighten D-7
Loose or damaged oil level sensor or oil pressure gauge Tighten or replace —
Damaged oil cooler or oil cooler hose Replace D-8
Damaged oil tube Replace =
Oil pressuredrop* Oil leakage Repair -
Insufficient oil Add ol D-6
Worn or damaged oil pump gear Refer to Section C —
Clogged oil strainer Clean -
Malfunction of oil pressure control valve Replace D-13
Malfunction of oil pressure regulator valve Replace D-9
Clogged oil filter Replace D-7
Malfunction of eccentric shaft bypass valve Refer to Section C -
Excessive oil clearance between eccentric shaft Refer to Section C -
and main bearing
Oil pressure gauge Oil pressure drop As described above D-5
does not work Malfunction of oil pressure gauge unit Refer to Section T —
Malfunction of electrical system Refer to Section T -
Qil level warning Insufficient oil Add oil D-6
indicator illuminates Malfunction of oil level sensor Refer to Section T -
when engineis Malfunction of electrical system Refer to Section T —_
running
Poor acceleration Malfunction of metering oil pump electrical component Inspect D-14
Rough idle Malfunction of metering oil pump electrical component Inspect D-14

* Oil pressure becomes low when the engine is cold because the eccentric shaft bypass valve operates.




OIL PRESSURE D

OIL PRESSURE
Warning

® Continuous exposurewith USED engineoil has caused skin cancer inlaboratory mice. Protect
your skin by washing with soap and water immediately after this work.

PREPARATION
SST
490187 280 For
inspection of
Gauge, oil pressure
oil-pressure

e n

INSPECTION _
1. Disconnect the connector and remove the oil pressure
Sensor.

2. Install the SST. _

3. Start the engine and let it warm up to operating tempera-
ture.

4, Runthe engine at 3,000 rpm and note the gauge reading.

Oil pressure: 340kPa{3.5 kgf-cm2, 50 psi} min
5. If the pressure is not as specified, check for the cause and

repair. (Refer to Troubleshooting Guide.)
6. Remove the SST.

7. Apply sealant to the oil pressure sensor threads. Do not
allow sealant in the pressure sensor hole.
8. Install the oil pressure sensor.

Tightening torque:
11-15N-m{1.1-1.6 kgf-m,8-11fHbf}

9. Connect the sensor connecter.
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ENGINE OIL

INSPECTION

1. Be sure the vehicle is on level ground.

2. Warm upthe engine to normal operating temperature and
stop it.

3. Wait for five minutes.

4. Remove the dipstick and check the oil level and condition.

5. Add or replace oil as necessary.

Note
® Thedistance betweenthe Land F marks onthe dipstick
represents 1.7 L {1.8 US gt, 1.5 Imp qt}.

REPLACEMENT

Warning
® Whentheengine and the oil are hot, they can badly
burn. Don’t burn yourself with either.

1. Warm up the engine to the normal operating temperature
and stopit.

2. Remove the ol filler cap and the oil drain plug.

3. Drain the oil into a container.

4. Install a new gasket and the drain plug.

Tightening torque:
30-41N*m{3.0-4.2kgf-m, 22-30ft-Ibf}

5. Refillthe engine with the specified type and amount of en-
gine oil.

Oil capacity:
P y L {USqt, Imp qt)

4.9{5.2, 4.3}...exceptR1 model
5.4{5.7,4.8)...R1 model
3.6{3.8,3.2

Total (dry engine)

Engine oil replacement
Engine oil replacement
(with oil filter)

6. Refit the oil filler cap.

7. Run the engine a few minutes and stop it.
8. Recheck the oil level and add oil if necessary.

3.8{4.0,3.3}
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OIL FILTER

REPLACEMENT

1. Remove the oil filter by using the oil filter wrench.

2.Using aclean rag, wipe the mounting surface of the en-
gine.

3. Apply asmall amount of clean engine oil to the rubber seal
of the new filter.

4. Install the oil filter and tighten it until the rubber seal con-
tacts the base, and then tighten the filter an additional
1-1/6 turns by hand.

5. Start the engine and inspect for leaks around the filter
seal.

6. Stop the engine and check the oil level; add oil if neces-
sary.

Note
® The factory installed oil filter and the service part filter
are different.

Service oil filter capacity:
0.17L {0.18 US qt, 0.15 Imp qt}




D OIL COOLER

OIL COOLER

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.
2. Remove in the order shown in the figure.
3. Install in the reverse order of removal.

Note
(In case of two oil cooler are equipped)
® | H oil cooler is shown.
Remove / install RH oil cooler in same procedure.

®

7.9-10.7N'm
80~110kgf-cm, 70-95.4In-Ibf
¢ kot ' ——=— CLIP, REPLACE

7.9-10.7N-m
{80-110kgf-cm, 70-95.4In-Ibf}

1. Light bezel 4. Qil cooler
2. Brake pipe air duct Removal Note ................ page D-9
3. Oil cooler hoses 5. Air duct (oil cooler)

Removal Note ................ page D-9




OIL COOLER, OIL PAN

D

Steps After Installation

Fill the engine with the specified amount and type of engine oil. (Refer to page D-6.)

Removal Note
Oil cooler hose

Remove the clip and disconnect the oil cooler hose, us-

ing a drain pan to catch the oil.

Oil cooler
1. Remove the light bezel.

2. Remove the mounting bracket nuts.

3. Remove the oil cooler.

OIL PAN
PREPARATION
SST
49 G017 5A0 For 49 G017 501 For
support of support of
Support, engine engine Bar engine
=, (Part of
49 G017 5A0)
49 G017 502 For 49 G017 503 For
support of support of
Support engine Hook engine
(Part of (Part of
49 G017 5A0) 49 G017 5A0)
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D OIL PAN

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Remove the undercover.

3. Drain the engine oil.

4. Remove in the order shown in the figure, referring to Removal Note.
5. Install in the reverse order of removal, referring to Installation Note.

37-53
{3.7-5.5, 27-39}

8.9-11.7 N'm P
{90-120 kgf-cm,
- 7.8-107 Nm
{80-110 kgf-cm,
70-95.4 In-Ibf}
75-93 {7.6-9.5, 55-68}
18-26 {1.8-2.7, 14-19} N-m {kgf-m, ft-Ibf}
1. Undercover 5. Crossmember
2. Stabilizer RemovalNote ............... page D-11
3. Engine mount bracket 6. Oil pan
RemovalNote ............... page D-11 RemovalNote ............... page D-11
4, Steering gear box Installation Note . ............. page D-12
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OIL PAN D

49 G017 5A0

Removal Note

Engine mount bracket

1. Assemble the SST and connect the hook to the front en-
gine hanger.

2.Remove the engine mounting nuts.
3. Turn the bolt of the SST clockwise to lift the engine.

Crossmember

1. Remove the power steering oil hose bracket from the
crossmember.

2. Remove the bolts and nuts (arrows) and the crossmem-
ber.

Oil pan

1. Remove the engine mount brackets from the engine.

2. Disconnect the oil level sensor connector and remove it
from the harness bracket.

3. Remove the oil pan mounting bolts.

Caution

® Prytoolscaneasily scratch the oil pan contact sur-
faces. Prying off the oil pan canalso easily bend the
oil pan flange. Refer to the following instructions
before removing the oil pan.

4. Insert a screwdriver only between the points shownin the
figure to pry the oil pan loose.
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OIL PAN

CRACKS

Steps After Installation

Installation Note

Oil pan

1. Remove all foreign material from the oil pan contact sur-
faces.

Caution

* |f the bolts are reused, remove the old sealant from-
the bolt threads. Tightening bolts with old sealant
on them may cause cracking inside the bolt holes.

2. Apply silicone sealant to the contact surfaces of the oil
pan and the engine side of the new gasket.

3. Install the oil pan within five minutes of applying the seal-
ant.

Tightening torque:
8.9-11.7N-m{90-120kgf-cm,79-104in=1bf}

Fill the engine with the specified amount and type of engine oil. (Refer to page D-6.)
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OIL PRESSURE CONTROL VALVE D

OIL PRESSURE CONTROL VALVE

REMOVAL / INSTALLATION
1. Remove the parts in the following order.
(1) Oil pan (Refer to page D-9.)
(2) Cap bolt and spring
(3) Control plunger
2. Install in the reverse order.
3. Check the engine for oil leakage and check the oil level.

INSPECTION

1. Check each part for damage and scoring. Replaceif nec-
essary.

2. Measure the free length of the spring, and if necessary,
replace it.

Free length: 73.0 mm {2.87 in}
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D METERING OIL PUMP
METERING OIL PUMP

PREPARATION
SST
49 HO18 9A1 For 49 B019 9A0 For
diagnosis diagnosis
Self-Diagnosis of metering System Selector of metering

Checker oil pump system oil pump system

Malfunctions related to the metering oil pump may be described as electrical component problems and me-
chanical component problems.

Electrical Component Related Problem

1. Check for service codes by using the SST. (Refer to section F.)

2. If service code No. 20, 26, 27 or 37 appears, check the metering oil pump following the diagnosis chart
below.

Diagnosis Chart

Service Code No. Possible Cause Action
20 (Metering oil pump position sensor) ® Open or short circuit in position sensor wiring Perform Inspection 2
® Open or short circuit in wiring between powertrain control (page D-16)

module and position sensor
® | oose connection of position sensor or powertrain control

module
26 (Metering oil pump control system) ® Open or short circuit in wiring between powertrain control Perform Inspection 1
module and stepping motor (page D-15)
® | oose connection of metering oil pump or powertrain con-
trol module

® Damaged stepping motor
® |nsufficient powertrain control module voltage

27 (Metering oil pump control system) ® Open or short circuit in wiring between powertrain control Perform Inspection 1
module and stepping motor (page D-15)
® | oose connection of metering oil pump or powertrain con-
trol module

® Damaged stepping motor
® Position sensor inaccurate
® |nsufficient powertrain control module voltage

37 (Battery positive voltage drop) ® Malfunction of charging system Refer to Section G

Control Module Terminal

4Y JAW |4U {4S [4Q |40 |4M 4K | 41 4G J4E |AC |4A {30 [3M | 3K | 31 [3G |3E [3C [3A |2K | 21 |2G |2E
A7 |4X |4V |AT |4R 4P |AN |4L | 4J |4H |4F |4D [4B |3P |3N|3L |3J |3H |3F |3D |3B |2L | 2J |2H | 2F

8[8
o] B
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METERING OIL PUMP

INSPECTION
1. Metering oil pump control system

Stepping motor resistance

Measure the resistance at the following terminals Is voltage as shown?
(Beading must be A or B)

. Reading A B e
Terminals — —
+BLt0SL-S3 | Open | 16-31Q i3 ) R
+B2t0S2-54 Open |16-31a Vo| E]S2 ] B2| s
+BltoS2-S4 |16-31Q | Open TJ
+B2toS1-S3 16-31Q | Open

YES

Harness terminal voltage

Turnignition switch ON; is battery positive voltage indicated at terminals +B1 and
+B2 of harness with connector disconnected?

YES
Y

Harness and connector continuity

Is there continuity between stepping motor and powertrain control module as
shown?

Stepping motor Powertrain control module
S1 (B/O) 4l
S2 (BIL) 4J
S3 (B/ILG) 4K
S4 (BlY) 4L
YES

Y

Powertrain control module terminal voltage (stepping motor)

Turnignition switch ON; is battery positive voltage indicated atterminals 41, 4J, 4K,
and 4L?

Note
This test must be done with connector connected.

YES

NO | Replace metering oil pump

| NO [ Repair or replace wiring harness

NO rRepair or replace wiring harness

NO rRepIace powertrain control module
b

Powertrain control module terminal voltage (position sensor)

Turn ignition switch ON:is approx. 1-4.2V indicated at terminal 3A?
I YES

Is approx. 1.1V indicated at idle?
I YES

Does voltage increase from approx. 1.1V thenreturnto approx. 1.1V when accel-
erating and decelerating engine?

NO
—

NO
e

NO
——

Replace metering oil pump

YES

Position sensor operation

Cancel memory of malfunctions by disconnecting negative battery cable for 20 se-
conds; then reconnect it

Warm up engine until coolant temperature reaches 80°C (176°F) and letitidle for
15 minutes

Does service code No. 26 or 27 appear?

NO

I Metering oil pump control system OK

YES I Replace metering oil pump

D-15




D METERING OIL PUMP

2. Metering oil pump position sensor

Position sensor resistance

Is resistance between terminals V/Q and E as specified?
Resistance: 1-2k£

Is resistance of terminal (VQ-E) and (VQ-VQ) as specified?
n n

Resistance: 0.4-12 k& NO_ | Replace metering oil pump
C Ve 81 B1 S3 3 ’ I ]

Vo| E | s2 | B2 | s4

L

YES

Harness and connector continuity

Is there continuity between position sensor and powertrain control module as

shown?
Position sensor Powertrain control module
V¢ (BR/W) 3l NO I Repair or replace wiring harness l
Vp (G/B) 3A
E (BR/B) 4D
YES
Y
Harness short circuit
Is there short or ground between VQ and 3A of wiring harness? YES [ Repair or replace wiring harness I
I NO
Control unit terminal voltage
Turn ignition switch ON; is there appr:)x. 1-4.2V indicated at terminal 3A? NO I Replace metering oil pump I
I YES

Cancelmemory of malfunctions by disconnecting negative battery cable for 20 se- a
conds: then reconnect it. YES I Replace powertrain control module I
Does service code No. 20 appear?

NO

Position sensor operation

Cancelmemory of malfunctions by disconnecting negative battery cable for 20 se-

conds; then reconnect it YES : :
Warm up engine until coolant temperature reaches 80°C (176°F) and let itidle 15 ——-I Replace metering oil pump I
minutes
Does service code No. 20 appear?
NO
i
I Metering oil pump control system OK I

Mechanical Component Related Problem

Excessive oil consumption may be caused by a metering oil pump malfunction.

Before replacing the metering oil pump, refer to “Oil leakage” in the Troubleshooting Guide (page D-4) and
perform the electrical component inspection (pages D-15 and D-16).
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METERING OIL PUMP, OIL PUMP D

Oil nozzle

1. Remove the oil nozzles from the rotor housing andthe in-
take manifold.

2. Verify that air passesin only one direction as shown. If not
so, replace the oil nozzle.

OIL PUMP

DISASSEMBLY / ASSEMBLY
1. Disassemble in the order shown in the figure.
2. Assemble in the reverse order of disassembly, referring to Assembly Note.

1. Snap ring 5. Screw 9. Front inner rotor
2. Rear outer rotor Assembly Note Assembly Note
Assembly Note ... pageD-19 ............. page D-18
............. page D-18 6. Body 10.Key
3. Rear inner rotor 7. Center plate 11. Shaft
Assembly Note 8. Front outer rotor
............. page D-18 Assembly Note
4.Key . page D-18
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OIL PUMP

D-18

INSPECTION

1. Inspect the oil pump parts for wear and damage.
Replace as necessary.

2. Measure the clearance betweenthe lobes of rotors by us-
ing a feeler gauge.

Standard clearance:
0.03-0.12 mm {0.0012-0.0047 in}
Maximum: 0.15 mm {0.0059 in}

3. Measure the clearance between the outer rotor and the
pump body.

Standard clearance:
0.20-0.25 mm {0.0079-0.098 in}
Maximum: 0.30 mm {0.0118 in}

4. Inspect the side clearance of the rotors.
(1) Using astraightedge and a feeler gauge, measure the
depth of the rotor in the pump body.

(2) Measure the depth of the rotor sliding surface fromthe
pump mounting surface.

(3) Add these two depth to obtain the side clearance.

(4) If not as specified, grind or replace the pump body.

Standard end clearance:
0.03-0.125 mm {0.0012-0.0049 in}
Maximum: 0.15 mm {0.0059 in}

Assembly Note

Outer rotor and inner rotor
Install the front and rear outer and inner rotors so that the
tally marks on the rotors face the front housing.




OIL PUMP D

Screw _ _
To prevent the screw from loosening, stake it after instal-
lation.
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Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.

COOLING SYSTEM

INDEX .icenuncansevasurasnssunsasannnnss E-2
OUTLINE ssceesssccessasenssnancenscaans E-3
SPECIFICATIONS .vevvieeensssnancnans E-3
TROUBLESHOOTING GUIDE ... veveenaran E-3
ENGINE COOLANT vvvveerassssnsssnnasnas E-4
PREPARATION .cvveveneneeracennnnanas E-4
INSPECTION sesesscasssssccsssossscnsse E-4
REPLACEMENT 4eveeessnenecnsnccnansns E-5
RADIATOR CAP «evveecerranesaasscnnsans E-7
PREPARATION e.viesessnmansnsannounss E-7
INSPECTION secesccnccnnccssscnsccnnas E-7
RADIATOR AND COOLANTFAN c.vveee... E-8
REMOVAL / INSTALLATION ...cvevnnanes E-8
INSPECTION sessansussnsssnsssssasnnes E -10
REPLACEMENT .ivessisiweninssssausns E -12
COOLANT FANRELAY ceueeeeieeeeneennes E -13
REMOVAL / INSTALLATION ...cvevnnanns E -13
INSPECTION sssanasmusmssnunsnnnnnsns E -13
THERMOSTAT essnesassossminanssannnns E-14
REMOVAL / INSTALLATION . .veueveannsn E -14
INSPECTION suusisanivswsussisausavsne E -15
WATER PUMP AND WATER
THERMOSENSOR ..eceveeennncnnneannns E -15
REMOVAL / INSTALLATION .. evviennnn. E -15

INSPECTION ssacessccenscscesnassennse E -17




E INDEX

INDEX

FILLER CAP

COOLANT CAPACITY

8.8L
{9.3US qt, 7.7Imp qt}
®
@
®
1. Radiator cap 4. Coolant fan relay
InSpection suwssswssssivessss o page E- 7 Removal / Installation ......... page E-13
2. Radiator Inspection s ssmnis vnams o page E-13
Removal / Installation ........ page E- 8 5. Thermostat
INSPECtion wuuwswsvsinesvvis. page E-10 Removal / Installation ......... page E-14
3. Coolant fan motor Inspection .......covvviiennn. page E-15
Inspection ................... page E-11 6. Water pump and water thermoswitch
Replacement ................ page E-12 Removal / Installation ......... page E-15
Inspection ...........c..oa.n page E-17

E-2




OUTLINE , TROUBLESHOOTING GUIDE

OUTLINE
SPECIFICATIONS

Engine model
tem 13B Turbo
Cooling system Water-cooled, forced circulation
Coolant capacity L{US qt, Imp gt} 8.8{9.3,7.7)
Type Centrifugal
Water pum
pUmp Water seal Unified mechanical seal
Type Wax, bottom-bypass
Opening temperature °C {°F} 80.5-83.5{177-182}
Thermostat
Full-open temperature °C {°F} 95 {203}
Full-open lift mm {in} 8-10{0.31-0.39}
) Type Corrugated fin
Radiator = -
Cap valve opening pressure kPa {kgflcm?, psi} 113-142{1.15-1.45, 16.4-20.6}
Motor current A High: 10.6-16.6, Med: 6.5-12.5, Low: 5.8-11.8
Coolant fan Number of blades No.1:5, No.2: 4
Quter diameter of blades mm {in} No.1, No.2: 300 {11.8}

TROUBLESHOOTING GUIDE

Problem Possible cause Action Page

Overheating Coolant level insufficient Add E-5
Coolant leakage Repair —

Radiator fins clogged Clean E-10

Radiator cap malfunction Replace E-7

Coolant fan malfunction Replace E-11

Thermostat malfunction Replace E-15

Water passage clogged Clean E-5

Water pump malfunction Replace E-16

Corrosion Impurities in coolant Replace E-5
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E ENGINE COOLANT

ENGINE COOLANT

PREPARATION
SST

tester

499200 145 For

inspection of inspection of
Adapter set, cooling system Adapter A cooling system
radiator cap pressure (Part of pressure

499200146 For

49 9200145)

E-4

INSPECTION

Coolant Level (Engine cold)

1. Verify that the coolant level is near the filler neck.

2. Verify that the coolant level on the dipstick is between the
F and L.

3. Add coolant if necessary.

Note
® Thedistance betweenthe LandFmarksonthedipstick
represents 1.0 Liter {1.1 US gt, 0.9 Imp qt}.

Coolant Quality

Warning

® Removing theradiator cap or the coolant filler cap
whiletheengineisrunning,or whentheengineand
radiator arehotisdangerous. Scalding coolantand
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise 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 re-
move it.

1. Verify that there is no buildup of rust or scale around the
radiator cap or filler neck.

2. Verify thatcoolant is free of oil. Replace the coolant if nec-
essary.

Coolant Leakage
1.Connect a radiator tester (commercially available) and
the SST to the radiator filler neck.

Caution

® Applying morethan 142kPa{1.45kgf/cmZ2,20.6 psi}
can damage the hoses, fittings, and other compo-
nents, and cause leaks.

2. Apply 142kPa{1.45kgf/cm?2, 20.6 psi} of pressure to the
system.

3. Verify that the pressure is held.

4. If not as specifed, check for coolant leakage.




E

ENGINE COOLANT

COOLANT PROTECTION

SPECIFIC
GRAVITY
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COOLANT TEMPERATURE °C {°F}

Coolant Protection

Caution

® The engine has aluminum parts that can be dam-
aged by alcohol or methanol antifreeze. Do not use
alcohol or methanol in the cooling system. Use
only ethylene-glycol-based coolant.

Caution

® Use only soft (demineralized) water in the coolant
mixture. Water that contains minerals will cut down
on the coolant’s effectiveness.

1. Measure the coolant temperature and the specific gravity
with athermometer and a hydrometer.

2. Determine the coolant protection by referring to the graph
shown.

3. If the coolant protection is not proper, add water or cool-
ant.

Antifreeze solution mixture percentage

ILIUUuuuuuuuuuuuIugLLL

)

&

4

ZE

Coolant protecti Volume percentage Gravity at
oolant protection Water Coolant 20°C {68°F}
Above -16°C {3°F} 65 35 1.054
Above -26°C {15°F} 55 45 1.066
Above -40°C {40°F} 45 55 1.078
REPLACEMENT
Draining
Warning

® Removing the radiator cap or the coolant filler cap
whiletheengineisrunning, orwhentheengineand
radiator arehotisdangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap

a thick cloth around it and slowly turn it counter-
clockwise 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 re-
move it.

1. Remove the radiator cap.

2.Loosen the radiator drain plug.

3. Drain the coolant into a container.

4. Flush the cooling system with water until all traces of
color are gone.

5. Let the system drain completely.

6. Install and tighten the drain plug.




ENGINE COOLANT

Refilling

Use the proper amount and mixture of ethylene-glycol

based coolant. (Refer to Coolant Protection, page E-5)

1. Slowly pour the coolant into the radiator up to the coolant
filler neck.

Filling pace:
1.0L {1.2 US qt, 0.9 Imp gt}/min. max

Coolant capacity:
8.8L {9.3USqt, 7.7 Imp gt}/min. max

2. Fill the coolant reservoir up to the F mark.

3. Securely install the radiator cap and the coolant filler cap.

4, Start the engine and let it idle about 10 minutes until it
warms up.

5. If the coolant level warning light comes on while warming
up, turn the engine off and inspect the drain plug and wa-
ter hoses for leaks.

6. Stop the engine and allow it to cool.

Warning

® Removing the radiator cap or the coolant filler cap
whiletheengineisrunning,or whentheengineand
radiator are hotisdangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise 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 re-
move it.

7. Check the coolant level. If it's low, repeat the procedure
from step 1.

8. Fill the reservoir to the F mark.




RADIATOR CAP E

RADIATOR CAP

PREPARATION
SST
49 9200 145 For 49 9200147 For
inspection of inspection of
Adapter set, radiator cap Adapter B radiator cap
radiator cap valve (Part of valve
tester 49 9200 145)
INSPECTION

49 9200 147

Radiator Cap Valve

1. Remove foreign material (such as water residue) from be-
tween the radiator cap valve and the valve seat.

2. Attach the radiator cap to a radiator cap tester (commer-
cially available) by using the SST Apply pressure gradu-
allyto113-142kPa{1.15-1.45kgf/cm?,16.4-20.6 psi}.

3. Wait about 10 seconds. Verify that the pressure has not
decreased.

4. If not as specified, replace the radiator cap.

Negative Pressure Valve

1. Pull the negative pressure valve to open it. Verify that it
closes completely when released.

2.Check for damage on the contact surfaces and for
cracked or deformed seal packing.

3. Replace the radiator cap if a problem is found.
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E RADIATOR AND COOLANT FAN

RADIATOR AND COOLANT FAN

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3. Remove in the order shown in the figure, referring to Removal Note.
4, Install in the reverse order of removal.

STEP 1
19-25
{1.8-2.6, 14-18}
7.9-10.7 N'm
{80-110 kgf-cm,
70-95.4 In-Ibf}

7.9-10.7 N'm »
{80-110 kgf-cm, 70-85.4 In-Ibf} 13

7.8-10.7 N'm
{80-110 kgf-cm,
70-95.4 in-lbf)

7.0-10.7 N'm
{80-110 kgi-cm, 70-95.4 in-Ibf}

/

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

1. Fresh-air duct 5. Relay box
2. Air cleaner housing 6. Coolant fan motor connector

3. Battery and carrier
4. Radiator hose (upper)




RADIATOR AND COOLANT FAN E

STEP 2

7.9-10.7 N°m

Nogi *cm, 70-95.4 In-Ibf}

4

gﬂs, 27-39)" ®
18-26
{1.8-2.7, 14-19}
N-m {kgf-m, ft-ibf}
1. Undercover 5. Oil cooler hose (AT)
2. Stabilizer and bracket 6. Radiator and coolant fan
Removal/Inspection ........... Section R Removal Note ......covvvnnnnnn... below
3. Radiator hose (lower) Inspection ..........coaannnn page E-10

4. Air separation hose

Removal Note

Radiator and coolant fan
While removing the radiator and cooling fan, do not dis-
connect the A/C piping.

1. Remove the bolts shown in the figure.

2. Position the A/C condenser away from the radiator and
secure it with wire.




E RADIATOR AND COOLANT FAN

3. Remove the P/S oil pump pipe bracket shown in the fig-
ure.

4. Remove the A/C compressor high-pressure pipe bracket
as shown in the figure.

5. Remove the radiator bracket.
6. Remove the radiator and coolant fan.

INSPECTION

Radiator
Check for the following and repair or replace the radiator
as necessary.

1. Cracks, damage and water leakage

2. Bent fins (repair with a screwdriver)

3. Damaged radiator inlet, outlet, and hose connectors
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RADIATOR AND COOLANT FAN E

Coolant fan motor

1. Verify that the battery is fully charged.

2. Disconnect the fan motor connectors.

3.Connect battery positive voltage and an ammeter as
shown to the fan motor connector for low-speed inspec-
tion.

4. Verify that the fan motor operates smoothly at the stan-
dard current.

Current: 5.8-11.8A

5.Connect battery positive voltage, an ammeter, and a
switch to the fan motor connector as shown for medium-
speed inspection.

6. Verify that the fan motor operates smoothly at the stan-
dard current or less with the switch ON.

Current: 6.5-12.5A

7.Connect battery positive voltage, an ammeter, and a
switch to the fan motor connector as shown for high-
speed inspection.

8. Verify that the fan motor operates smoothly at the stan-
dard current or less with the switch ON.

Current: 10.6-16.6A

9. Check the other fan motor as described above.
10. If a fan motor does not operate as specified, replace it.
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E RADIATOR AND COOLANT FAN

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

7.9-10.7 N-m {80-110 kgf-cm, 70-95.4 in-Ibf}

®
3
2.7-3.7 N°'m
{27-38 kgi-cm,
24-32 in-Ibf}
@ 1.8-2.1 N-m {18-22 kgf-cm, 16-19 In-Ibf}
1. Radiator cowling 3. Coolant fan motor

2. Coolant fan
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COOLANT FAN RELAY

® I ®
Type Type
Body side

COOLANT FAN RELAY

REMOVAL / INSTALLATION
Slide the coolant fan relays off the bracket.

The relay positions are shown in the figure.

Steps After Installation

INSPECTION
E 1. Check continuity of the relaly as shown.
[EIW Terminal Continuity
—] a-b No
A Type c-d Yes
2. Apply 12V between terminals ¢ and d.
EE Check for continuity between terminals a and b.
3.1f not as specified, replace the fan relay.
B Type

1. Fill the rediator with the specified amount and type of engine coolant. (Refer to page E-5.)

2. Start the engine and check for leaks.
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E THERMOSTAT

THERMOSTAT

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3. Remove in the order shown in the figure.

4. Install in the reverse order of removal, referring to Installation Note.

19-25
{1.9-2.6, 14-18}

7.9-10.7 N°m
{80-110 kgf-cm,

7.8-10.7 N'm "
{80-110 kgt-cm, 70-95.4 In-Ibf}
N-m {kgf-m, ft-Ibf}

1. Fresh-air duct 6. Radiator hose (upper)

2. Air cleaner housing 7. Coolant level sensor connector

3. Water hose 8. Thermostat cover

4. Air pump 9. Thermostat and gasket

5. Drive belt INSpection .y vivaaws svas page E-15
Removal/Installation ........... Section C Installation Note . . ............ page E-15
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THERMOSTAT, WATER PUMP AND WATER THERMOSENSOR E

INSPECTION

1. Visually check that the thermostat valve is airtight.
2. Place the thermostat and a thermometer in water.
3. Heat the water and check the following.

Initial-opening temperature:

80.5-83.5°C {177-182°F}
Full-open temperature: 95°C {203°F}
Full-open lift: 8.0-10 mm {0.31-0.39 in} min.

4, Check the thermostat gasket; if damaged, replace the
thermostat assembly.

Installation Note

Thermostat
Install the thermostat into the thermostat case with the
jiggle pin at the top.

THERMOSTAT GASKET

Steps After Installation

1. Fill the radiator with the specified amount and type of engine coolant. (Refer to page E-5,6.)
2. Connect the negative battery cable.

3. Start the engine and check for leaks.

4, Bleed the cooling system. (Refer to page E-6.)

WATER PUMP AND WATER THERMOSENSOR

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3.Remove in the order shown in the figure (page E-16), referring to Removal Note.
4. Install in the reverse order of removal.
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E WATER PUMP AND WATER THERMOSENSOR
:\ Q0 C
3 0

10
Fle GABKET, 15 118 tare y
D I . REPLACE {80-110 kgf-cm, 70-85.4 in-Ibf}
_,f'. AN o 7 -
RN e OB IR

7.9-10.7 N'm
{80-110 kgf-cm,
70-95.4 in-Ibf}

S 80-110 kgf-cm,
5 O, '{m-ou hkg-lhf}

19-25 {1.9-2.6, 14-18}

7.9-10.7 N'm

7.9-10.7 N'm
{80-110 kgf-cm,
70-85.4 In-Ibf}

10-13

{1.0-1.4, 8-10}~
b} GASKET 78-107 N-m
{ \( REPLACE iy m"ﬂ"b';'}"-
N RS
B R T Nem {kgf+m, ft-1bf}
1. Fresh-air duct 11. Alternator and strap
2. Battery and carrier 12. Air pump and strap
3. Air funnel and air hose 13. Radiator hose (upper)
4. Accelerator cable 14.Charge air cooler and air separation tank
SEIVICE vuiviiiiiiinnennnnns Section F Removal Note ............... page E-17
5. Air cleaner housing 15. Subframe
6. Water hose (filler port) 16. Radiator hose (lower)
7. Air pipe and air hose 17.Heater hose
8. Water pump pulley 18. Water hose (water pump body)
9. Drive belt 19. Metering oil tube
Removal/Installation ........... SectionC  20.Water pump and pump body
10. Water hose (water pump body) RemovalNote ............... page E-17
21. Water thermosensor
INSPECLION s wwmammsswws page E-17
Installation Note .............. page E-17
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WATER PUMP AND WATER THERMOSENSOR E

O-RING

Removal Note
Charge air cooler and air separation tank
Do not remove the air duct from the body.

Water pump and pump body
1. Remove the metering oil pump connector fromthe engine
hanger.

2. Remove the bolt ® shown in the figure.

3. Position the metering oil tube and metering oil pump har-
ness under the lower radiator hose.

4. Remove the nuts ® shown in the figure.

5. Remove the water pump and pump body.

INSPECTION

Water Thermosensor

1. Place the switch and a thermometer in water.

2. Heat hthe water gradually and check resistance of the
switch.

Coolant Resistance
101°C {214°F} 0.5 £2 max.
108°C (236°F) 1 MQmin

3. If not as specified, replace the water thermosensor.

Installation Note

Water thermosensor

1. Apply a small amount of engine coolant to the new O-ring.
2. Install the water thermosensor.

Tightening torque:
5.9-8.8Nm {60-90kgf-cm, 52-78in-|bf}
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Before beginning any service procedure, refer to the 1994 RX-7 Body Elec- F
trical Troubleshooting Manual; see section S for air bag system service
warnings and section J1 for audio antitheft system alarm conditions.

FUEL AND EMISSION
CONTROL SYSTEMS
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OUTLINE swsswessvusvivmssvasvavisaes e F— 7 EGRVALVE ....iiiiiiiiiiiiiiiinnernnns,
SYSTEMDIAGRAM . ciiiiiiiiiciieianaens F- 7 EGR FUNCTION SENSOR +.cvvievvinnnnnnn.
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Fuel System and Evapolative Emission Control System

1. Fuel tank
Removal / Inspection /

Installation ...........

2. Fuel pump

Inspection ....... A
Removal / Installation . ..

Disassembly / Assembly
3. Fuel filter (High pressure)

Replacement ..........

4. Pressure regulator

Inspection ......cev....
Removal / Installation ...

5. Injector
Inspection (On vehicle) /

Removal / Installation ..
Inspection ......oeuvnn

6. Pulsation damper

Removal ..............
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Removal / Inspection /
Installation ................ page F-113
3. Warm-up three-way catalyst
Removal / Inspection /
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4. Exhaust manifold
Removal / Inspection
Installation ................ page F-113
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Removal / Inspection /

Installation ................ page F-113
6. Check valve (Split air)
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Control System (Input Devices)

IGNITION TIMING
SERVICE PAGE F-16

. Powertrain control module (engine) (PCME)
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Removal / Installation . ....... page F-166

. Manifold absolute pressure sensor

Inspection .................. page F-167
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Inspection / Adjustment ...... page F-168

Removal / Installation ........ page F-169
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Inspection ................. page F-169
. Intake air temperature sensor
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Inspection ................. page F-169
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Removal / Installation /
5101101 (o] | R—————— page F-170
. Oxygen sensor
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Removal / Installation ........ page F-113
. Knock sensor
Inspection (On vehicle) /
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10. Steering pressure sensor
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11. Stoplight switch
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Removal / Installation
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Control System (Output Devices)
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ms ECONDARY AIR BYPASS VALVE

PRESSURE REGULATOR
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1. Main relay

Inspection ........ovvvviinn. page F-174
2. Fuel pump relay

Inspection ...........couenn. page F-174
3. Solenoid valves

Removal / Installation ........ page F-176

Inspection .........oovvunn. page F-177
4. Idle air control valve

Removal / Installation ........ page F- 83

Inspection .......covveennn.. page F- 83
5. Solenoid valve (AWS)

Removal / Installation ........ page F- 83

[ 51 01T (o] | R —————— page F- 83
6. Solenoid valve (Turbo precontrol)

Removal / Installation ........ page F- 93

Inspection .....oovvvveiinnn. page F- 93

7. Solenoid valve (Wastegate control)

Removal / Installation ........ page F- 93

INSpection s essnesnsss vt o page F- 93
8. Solenoid valve (Turbo control)

Removal / Installation ........ page F- 93

Inspection ;s svsas sewiws i page F- 93
9. Solenoid valve (Port air bypass)

Removal / Installation ........ page F-119

Inspection .................. page F-119

F-6

10. Solenoid valve (Relief 2)

Removal / Installation ........ page F-119

Inspection ......cceieiinnnns page F-119
11. Solenoid valve (Split air bypass)

Removal / Installation ........ page F-119

Inspection ..........oouun.-. page 120
12.A/C relay

INspection .......ccevviinnnn page F-142
13. Fan relay

INnspection ......coevviinnnnn. page F-146
14. Fuel pump relay (speed)

[315] o=103 (o] | [ ————— page F-110
15. Fuel pump resistor

Removal / Installation ........ page F-109

INSPECtion wawmimsnmssin s page F-109
16. Air pump relay

INSpection wiwswwwwenwis v page F-123
17. Data link connector
18. Air pump

Inspection /

Removal / Installation ........ page F-121
19.Check valve (Port air)
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OUTLINE F
SPECIFICATIONS
Item Specification
Idle speed* rpm 700-750 (720 A\D)
L Leading ATDC 5o
Ignition timing* —
Trailing ATDC 20°
Air cleaner housing
Element type Oil permeated
Throttle body
Type Horizontal draft {2 stage-3 barrel}
Throat diameter Primary mm {in} 45{1.772}
Secondary mm {in} 50{1.969} x 2
Dashpot touch angle ° 8

Water thermovalve Operation (full open)

temperature oC {oF} 55-65 {131-149} or more

Charge air cooler

Type Air cooled

Core size {w x h x t} mm {in} 294 x 114 x 65{11.575 x 4.4882 x 2.5591}
Turbocharger

System type Sequential twin turbo charged

Cooling method

water + engine oil

Boost control actuator

turbo pre-control + wastegate control

Boost control method

Solenoid valve (duty-controled) X 2

Fuel filter

Low-pressure

Nylon element

Type
yP High-pressure

paper element

Pressure regulator

Type Diaphragm
Regulated pressure kPa {kgf/cm?2, psi} 250-260 {2.5-2.6, 35.6-37.0}
Fuel pump
Type Impeller (In tank)
Output pressure kPa {kgflcm2, psi} 490-740{50-7.5,71.1-106.7}
Injector
Type Side-feeding
L Primary ml {cc, fl oz}/min 550 {550, 16.5}

Injection volume -

Secondary ml {cc, fl 0z}/min 850 {850, 25.5}
Three-way catalyst
Type Warm-up three-way catalyst Metal

Three-way catalyst Monolithic
Air pump
Capacity cm3 {cc}/rev 375 {375}
Output L/min MT 130-200, AT 160-200
Fuel
Specification Unleaded premium (RON95 or higher)

*TEN terminal of data link connector is grounded.
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OUTLINE

COMPONENT DESCRIPTIONS

Component

Function

Remark

1-2 switch -

Detects gear position (1st, 2nd)

MT only

Actuator (charge control)

Controls charge control valve

Actuator (Double throttle control)

Controls double throttle valve

Installed on extension manifold

Actuator (Turbo control)

Controls turbo control valve

Controlled by two solenoid valves

Actuator (Turbo precontrol)

Controls turbo precontrol valve

Part of turbocharger assembly

Actuator (Wastegate control)

Controls wastegate control valve

Part of turbocharger assembly

Air Bypass Valve

Reduces sound of intake air entering air clean-
er housing from turbocharger deceleration

Air Cleaner Element

Filters air entering throttle chamber

Oil permeated type

Air Control Valve

Directs air to one of three locations: exhaust
port, three-way catalyst, or relief air silencer

Consists of two valves:
Secondary air bypass valve
Secondary air switching valve

Air pump

Supplies secondary air to air control valve

With electromagnetic clutch

Barometric Absolute Pressure
Sensor

Detects atmospheric pressure; sends signal to
PCME

Built in PCME

Charcoal Canister

Stores fuel tank fumes when engine is stopped

Vented to atmosphere through charcoal and air
filter

Clutch switch

Detects clutch condition (engaged / disen-
gaged)

MT only

Crankshaft position Sensor

Detects eccentric shaft angle at 30° intervals
and front rotor position; sends signal to PCME

Dashpot

Prevents sudden throttle valve closing during
deceleration

Datalink connector

Service connector terminals:

. CIS self-diagnosis

. PCMT on-board diagnosis [AT]

. Initial set

. Fuel pump check

. Engine speed output

. Switch and oxygen sensor monitor
. Supply battery positive voltage

. Ground

. AIC self-diagnosis

10. Cruise control self-diagnosis

11. Electrical coolant fan self-diagnosis

OCoo~NoOUAWNE

25-pin (located near fuse box)
. FEN terminal

. TAT and FAT terminal
. TEN terminal

. F/P terminal

. IG- terminal

. MEN terminal

. +Bterminal

. GND terminal

. TAC and FAC terminal
10. TSC and FSC terminal
11. TFA terminal

OCoONOUOP_WNE

Engine coolant temperature sen-
sor

Detect coolant temperature; send signals to
PCME

® |nstalled in engine

Fuel filter

Filters particles from fuel

Fuel pump

Provides fuel to injectors

® QOperates while engine running
® |n fuel tank

Fuel pump relay

Voltage for fuel pump while engine running

Igniter

Receives spark signal from PCME and gener-
ates high voltage in ignition coil

Ignition switch (START position)

Sends engine cranking signal to PCME

Injector

Injects fuel into intake port

® Controlled by signal from PCME
(side-feed type)

Intake air temperature sensor

Detects intake air temperature; sends signal to
PCME

® |nstalled in extension manifold

Knock sensor

Detects engine knocking; sends signal to
PCME

Main relay

Supplies current to output devices and PCME

Manifold absolute pressure
sensor

Detects intake manifold pressure; sends signal
to PCME

Neutral/Clutch switches (MT)

Detects in-gear condition; sends signal to
PCME

® Switch is ON in neutral

Oxygen sensor

Detects oxygen concentration; sends signal to
PCME

® Zirconic and platinum coat
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OUTLINE

Component

Function

Remark

Park/neutral switch (AT)

Detects load condition; sends signal to PCME

PCV valve

Controls blowby gas introduced into engine

Powertrain control module
(engine) (PCME)

Detects the following:

. Engine speed

. Knocking signal

. Vehicle speed

. Engine coolant temperature

. Intake air temperature

. Throttle valve opening angle (full range)

. Intake manifold pressure

. Atmospheric pressure

. Oxygen concentration

. Air/Fuel ratio

. Throttle valve opening angle (narrow
range)

. Metering oil pump (MOP) position signal

13. Fuel temperature

14. Gear position

15. Clutch condition

16. In-gear condition

17. Power steering operation

18. Braking signal

19. Starter signal

20. Electrical Load (E/L) condition

21. EGR condition

e
FPOOONOUTAWNE

=
N

Control operation of the following
1. Fuel injection system
2. Ignition control system
3. Idle speed control system
4, Pressure negulaton control system
5. Secondary air injection

6. Accelerated warm-up System
7. Sequential twin turbocharger control system

8. Exhaust Gas Recirculation control system
9. Double throttle control system

10. A/C control system

11. Electric coolant fan control system

12. Lock-up control system

13. Slip control system

14. On-board diagnosis function

15. Monitor function

16. Back up function

. Crankshaft position sensor

. Knock sensor

. Vehicle speed sensor

. Engine coolant temperature sensor

. Intake air temperature sensor

. Throttle position sensor (full range)

. Manifold absolute pressure sensor

. Barometric absolute pressure sensor
. Oxygen sensor

. Oxygen sensor

. Throttle position sensor (narrow range)

RPOOVO~NOUA~AWNE
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12. MOP position sensor

13. Fuel thermosensor

14. 1-2 switch (MT)

15. Clutch switch (MT)

16. Neutral switch (MT)

17. Steering pressure sensor
18. Stoplight switch

19. Ignition switch

20. E/L unit

21. EGR function sensor

Injector

Igniter

Solenoid valve (Idle air control [IAC])
Solenoid valve (Pressure Regulator control
[PRC])

Solenoid valve (Split air bypass [SAB])
Solenoid valve (Port air bypass [PAB])
Secondary air switching valve

Solenoid valve (Relief No.2 [RELIEF2])
Secondary air bypass valve

Solenoid valve (AWS)

Solenoid valve (Turbo control No.1 [TCNT1])
Solenoid valve (Turbo control No.2 [TCNT2])
Solenoid valve (Wastegate control [WGCNT])
Solenoid valve (Turbo precontrol [TPCNT])
Solenoid valve (Change control [CCNT])
Solenoid valve (Change relief [CRF])
Solenoid valve (EGR)

Solenoid valve (DTCNT)

A/C relay

Fan relay

PCMT

PCMT

Self-diagnosis checker

Self-diagnosis checker

Pressure regulator

Adjusts fuel pressure supply to injectors

Pulsation dumper

Absorbs fuel pulsations

Secondary air bypass valve

Controls relief valve

® |nstalled below extension manifold

Secondary air switching valve

Controls switching valve of air control valve

® |nstalled below extension manifold

Solenoid valve (IAC)

Supplies bypass air into intake manifold

® Controlled by duty signal from PCME

Solenoid valve (PRC)

Controls vacuum to pressure regulator

® |nstalled below extension manifold

Solenoid valve (SAB)

Controls split air volume

® |nstalled in ACV

Solenoid valve (RELIEF2)

Controls relief valve

® |nstalled in ACV

Solenoid valve (PAB)

Controls port air volume

® |nstalled in ACV

Solenoid valve (AWS)

Controls accelerated warm-up system

® |nstalled in extension manifold

Solenoid valve (TCNT1)

Controls turbo control valve

® |nstalled in ACV (pressure applied)

Solenoid vaive (TCNT2)

Controls turbo control valve

® |nstalled below extension manifold (vacuum
applied)
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OUTLINE

Component

Function

Remark

Solenoid valve (WGCNT)

Controls wastegate valve

® Controlled by duty signal from PCME

Solenoid valve (TPCNT)

Controls turbo precontrol valve

® Controlled by duty signal from PCME

Solenoid valve (CCNT)

Controls charge control valve

@ |nstalled below extension manifold

Solenoid valve (CRF)

Controls charge relief valve

® |nstalled below extension manifold

Solenoid valve (EGR)

Controls EGR valve

® |nstalled below extension manifold

Solenoid valve (DTCNT)

Controls double throttle valve

® |nstalled below extension manifold

Solenoid valve (PURGE)

Controls evapolative fumes from chacoal can-
ister to intake manifold

® Controlled by duty signal from PCME

Steering pressure sensor

Detects P/S operation

® Steering pressure sensor ON when steering
wheel turned

Stoplight switch

Detects braking; sends signalto PCME

Three-Way Catalyst

Reduces HO, CO and NOx

Throttle body

Controls intake air amount

Throttle position sensor

Detects throttle valve opening angle

® |nstalled on throttle body

Vehicle speed sensor

Detects vehicle speed; sends signalto PCME

® |nstalled in instrument cluster
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ENGINE TUNE-UP

ENGINE TUNE-UP

PREPARATION
SST

498 B019 9A0

System Selector

For 49 HO18 9A1

inspection of For
ignition timing Self-Diagnosis diagnosis
and idle speed Checker

and diagnosis

BASIC INSPECTION

Engine Oil

1. Remove the dipstick and check the engine oil level and
condition.

2. Add or change oil as necessary.

Coolant (engine cold)

Warning

® Removing the radiator cap or the coolant filler cap
whiletheengineisrunning, or whentheengineand
radiator arehotisdangerous. Scalding coolantand
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.

® Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise 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 re-
move it.

1. Remove the coolant level gauge fromthe coolantrecervir.

2. Verify that the coolant level is between the and marks of
the gauge.

3. Add coolant if necessary.

Battery

Terminal and cable

1. Remove any corrosion onthe clamps or battery posts and
coat them with grease.

2. Verify that the battery topis clean. If necessary, clean with
baking soda and water.

3. Verify that cables are not frayed or corroded. Repair or re-
place if necessary.

4. Verify that cable clamps are tight.

5. Verify that the rubber protector completely covers the
positive terminal and clamp.

Electrolyte level and specific gravity

1. Verify that the electrolyte levelis betweenthe “Upper” and
“Lower” level marks.

2. Add distilled water if necessary. Do not over fill.

3. Check the specific gravity with a hydrometer.

Specific Gravity: 1.27-1.29 {at 20°C [68°F]}
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Air Cleaner Element

Inspection

1. Checkthe air cleaner element for excessive dirt and for oil
and damage.

Caution

® Cleaning the element with compressed air will re-
duce the element’s ability to filter the air. Don’t use
compressed air to clean the element.

2. Replace the element if necessary.

ADJUSTMENT

Preparation

1. Warm up the engine to normal operating temperature.

2. Turn all electric loads OFF.

3. Connect the SST to the data link connector.

4. Connect atachometer to the data link connector I1G- ter-
minal as shown.

Ignition Timing

The ignition timing is set at the factory and must not be ad-
justed. Any adjustment will negatively effect the engine per-
formance.

1. Perform preparation (refer to above.)

2. Verify that the electric coolant fan does not operate.

3. Remove the fuel filler cap.

4, Set SYSTEM SELECT to position 1.

5. Set TEST SW to SELF-TEST.

6. Ifthe SST is not used, connect ajumper wire between the
TEN terminal and the GND terminal of the data link
connector,

7. Make sure the idle speed is within specification; if not, ad-
just the idle speed.

8. Connect atiming light to the high-tension lead of the front
trailing-side.

Note
® Some timing lights will not illuminate evenif the ignition
is working properly.

9. Verify that the timing mark (white) on the crankshaft posi-
tion sensor plate is aligned with the indicator pin.

Ignition timing: Trailing side: 20° ATDC (-20° BTDC)
Leading side: 5° ATDC (-5° BTDC)
Idle speed (Neutral or P range): 550-950 rpm
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10. If the timing is incorrect, check the following procedure.
® Verify that no trouble code number is present. If trouble
code number present, check for cause by referring to
the specified check sequence.
(Refer to page F-20)
® 05-knock sensor
® 13-Manifold absolute pressure sensor

Input devices
® E/L, P/S, A/IC, Coolant fan
® Crankshaft position sensor (NE, signal)

SYSTEM

SELECT 4| >3 p
POSITION 1

49 B019 9A0

{ T

[ SYSTEM SELECTOR
40B019 9A0

TEST SW

SELF
6 TEST

1 7

01
SYSTEM SELECT MONITOR

-

TESTSW
"SELF
TEST

TASZ=="
(THROTTLE
ADJUSTING

® Manifold absolute pressure sensor
® Throttle position sensor

® Neutral SW/ Clutch SW (MT)

® Park / Neutral signal (AT)

Others
PCME terminal 31 (Refer to page F-152)

11. Disconnect the SST.
12. Verify that the ignition timing advances whenthe engine is
above 1,500 RPM.

Idle Speed

Because the idle speed is controlled automatically by the
PCME, it is usually not necessary to check and adjust the
idle speed control valve. However, if the engine is idling
roughly, use the following procedure to make adjustments.

1. Perform “Preparation”. (Refer to page F-16)

2. Set SYSTEM SELECT to position 1

3.Set TEST SW to SELF TEST

4. With the coolant fan off, verify that the idle speed is within
specification.

Idle speed: 700-750 (720 1]Srpm)

5. If not within the specification, adjust the idle by turning the
air-adjusting screw (AAS).

6. If notwithinthe specificationwhenair adjusting screw fully
closed, loosen the locknut and turn the throttle adjusting
screw to set the idle.

7. Tighten the locknut and put a paint mark on the nut and
throttle body.

8. Disconnect the SST.

F-17




F ON-BOARD DIAGNOSIS FUNCTION

ON-BOARD DIAGNOSIS FUNCTION

DESCRIPTION
Whentrouble occursinthe main input or output devices, check for the cause by using the SST. Failure of
input and output devices is indicated and retrieved from the powertrain control module (engine) (PCME)
as diagnostic trouble code numbers.
Forinput devices, the PCME continuously checks for malfunctions. For output devices, it checks for mal-
functions only in athree-second period after the ignition switch is turnedto ON, or the TEN terminal of the
data link connector is grounded.
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i 5o oc
ANALOG - © IFAl £ N = | OUTPUT
INPUT 8 g —/ 3 I DEVICES
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S o

Z 5 I l

.

DC
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IUD N efrg
SWITCH co - i

- ) ) ~ FEN TERMINAL

INPUT 2 VK1 5

o

®

CPU

DC DC

LU LU

LL i

¢ | 3
DIGITAL - © ] O | TEN TERMINAL
INPUT 2 | I3

i- =

S o)

Q Q

;/
SAN
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PREPARATION
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For
diagnosis

49 B019 9A0
System Selector

For
diagnosis Self-Diagnosis
Checker

19




ON-BOARD DIAGNOSIS FUNCTION

2 JEST_IAFSELF
SYSTEM | 1_@/ ! Jr TEST

49 B019 9A0
L

' 7

SYSTEM SELECTOR
40 B019 9A0

315 6TES£E?FW TESTSW

SELECT MONITOR
POSITION 1 SYSTEM SELECT
_ w,
H/;‘ . 0
{ 018 9A1 i3
X

20

DIAGNOSTIC TROUBLE CODE NUMBER

Inspection Procedure

1. Connect the SST to the Self-Diagnosis Checker to the
data link connector.

2. Set system select to position 1.

3. Set the test switch to SELF TEST.

4. Connect the SST to the System Selector and a ground.

5. Set the select switch to position A.

6. Turn the ignition switch ON.

7. Verify the “88” flashes on the digitaldisplay and the buzzer
sounds for 3 sec. after turning the ignition switch ON.

8. If “88” does not flash, check the main relay (refer to page
F-174), power supply circuit, and data link connector wir-
ing.

9.If “88” flashes and the buzzer sounds continuously for
more than 20 sec., check for a short circuit between the
PCME terminal 1 F and the data link connector. Replace
the PCME if necessary, perform Steps 3 and 7 again.

10. Note any code numbers and check for the causes by re-
ferring to the check sequences shown on pages F-26
through F-65. Repair as necessary.

11. After repairs, cancel the code numbers by performing the
“After-repair procedure”. (Refer to page F-66.)




ON-BOARD DIAGNOSIS FUNCTION

Principle of Code Cycle
Trouble codes are determined as shown below.

1.Code cycle break
The time between trouble code cycles is 4.0 seconds (the time the buzzer is off).

SELF-DIAGNOSIS CHECKER

DIGTAL CODE CHECKER WITH SIGNAL ADAPTER

icycLe TROUBLE CODE

CYCLE
BREAK

1cvee  TROUBLE CODE on
] CYCLE BREAK
OFF r u OFF
[TSEC._J 2.0SEC.

2.Second digit of trouble code (ones position)

The digit in the ones position of the trouble code represents the number of times the buzzer sounds 0.4

second during one cycle.

SELF-DIAGNOSIS CHECKER

icrcle TROUBLE CODE TROUBLE
ON |2 % %l CYCLEBREAK . CODE: 03
oxe J |1 uin
—
04 JE&' 70 SEC.
8EC.  SEC.

DIGITAL CODE CHECKER WITH SIGNAL ADAPTER
1cvole TROUBLE CODE TROUBLE

1CYCLE

CYCLE
ON BREAK
OFF

20SEC.” 0.4 04 20SEC.
SEC. SEC.

o T % »cvelesreak L CODE: 03
Aiinn____1um
Hou
0404  ZOSEC.
SEC. SEC. TROUBLE
TROUBLE CODE CODE: 08

3. First digit of trouble code (tens position)

The digitin the tens position of the trouble code represents the number of times the buzzerison 1.2 se-

conds during one cycle.
The buzzer is off for 1.6 seconds between the

long and short pulses.

1 CYCLE TROUBLE CODE TROUBLE

1 2 1 2CYCLE | CODE: 22
BREAK
104
1.2SEC. SEC| 1.6 4.0 SEC.
! SEC.
FIRSTDIGIT SECOND
DIGIT

21
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ON-BOARD DIAGNOSIS FUNCTION

Diagnostic Trouble Code Numbers

sensor to PCME

. . Diagnosed . . Memo-
No. Indicator flashing pattern circuit Condition Point rized | Page
] ) ® Crankshaft position sensor
ON Crankshatft posi- ‘ connector
02 tion sensor No NE signal ® Wiring from crankshaft posi- Yes F-26
OFF (NE signal) tion sensor to PCME
UL ® Crankshaft position sensor
NN ® Crankshaft position sensor
ON Crankshaft posi- connector
03 tion sensor No G signal ® \Wiring from crankshaft posi- Yes F-27
OFF L (G signal) tion sensor to PCME
Juu ® Crankshaft position sensor
’- ihils ® Knock sensor connector
ON ® \Wiring from knock sensor to
05 Knocksensor | QPen Or shout PCME Yes | F-28
OFF J ® Knock sensor
LU U e
1 1 . ® \/ehicle speed sensor connec-
06 ON Vehicle speed L\I[;)e\é?jhécelre]sor tor ) Yes F-29
OFF Sensor sional ® \Viring from vehicle speed sen-
= L 9 sor to PCME
Tnnn ® Engine coolant temperature
: Sensor connector
09 ON tlir:glr;aeuﬁ(r)glant ® \Wiring from engine coolant Yes F-30
OFF sengor temperature sensor to PCME
i ® Engine coolant temperature
o sensor resistance
= = ® |ntake air temperature Sensor
ON . connector
1 Intake air tem- ® Wiring from intake air temper- Yes F-31
OFE prature sensor ature sensor to PCME
1 Ll ® |ntake air temperature Sensor
resistance
ON _l_ I Throttle position | Open or short - :]'Q(r:(t)étrle position sensor con-
12 sensor circuit ® \\iri . Yes F-32
Wiring from throttle position
OFF 4 UL (Fullrange) sensor to PCME
_ ® Manifold absolute pressure
ON Manifold abso- Sensor connector
® Wiring from manifold absolute _
13 OFE !slgﬁsr:)rressure pressure sensor to PCME Yes F-33
® Manifold absolute pressure
B B sensor resistance
ON BRI —‘ | Barometric
absolute ® PCME
“ OFF pressure sensor ves F-34
J yutuL (in PCME)
ON 1 NNNn Sensor output ® Oxygen Sensor connector
continues less ® \Wiring from oxygen sensor to
15 ﬁ’r’]‘g’gt?\?az%’r‘]?or than 0.55V 25 PCME Yes | F-34
OFF J sec. in closed ® Oxygen sensor
LU J J = loop zone
ON 1 NNNNNn ® EGR function sensor connec-
: tor
16 E;F;of? netion gfciri]tor short ® \Viring from EGR function Yes F-35
OFF | | sensor to PCME
=T = ® EGR function sensor
/1 AANNNN Sensor out ® Fuel pressure
put . :
17 ON Oxygen sensor not changed 120 : Injection fuel leakage
; b Ignition system Yes F-36
(Inversion) sec. in closed g
OFF | | loop zone ® Air leakage
JUUUddL P ® PCME
N 1 n » ® Throttle position sensor con-
i | © sensor """ | Open or shor nector Yes | F-38
OFF | (Narrow range) circuit ® Wiring from throttle position
. U L
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ON-BOARD DIAGNOSIS FUNCTION

No Indicator flashing pattern Diagnosed Condition Point Memo- | Page
: circuit rized
® MOP connector
A ® Wiring from MOP position
o | pu poston
OFF sensor ity P
® Fuel thermosensor connector
ON M nn ® Wiring from Fuel thermosen-
23 Fuel sor to PCME . Yes F-40
OFF thermosensor ® Fuel thermosensor resistance
- e Open or Short
circuit
® Solenoid valve connector
ON J’ l 1 Solenoid valve L \évcl:r’l\;llgfrom solenoid valve to
25 (pressure regu- . - No F-41
OFF ‘ ‘ J iifl lator control) ® Solenoid valve continuity
——— . . ® MOP connector
26 ON | Metering oil ® Wiring from MOP to PCME ves | Foa
pump ® MOP continuity
OFF | UUUL (stepping moter)
ON nnn Open or short ® MOP connector
27 Metering oil circuit or Stick- ® Wiring from MOP to PCME Yes F-43
OFF pump ing of MOP sen- | ® Mop continuity
= - L Sor
® Solenoid valve connector
ON . _ ® Wiring from solenoid valve to
28 Solenoid valve PCME No F-44
] (EGR) ® Solenoid valve continuity
OFF |
® Solenoid valve connector
ON B _ ® Wiring from solenoid valve to
30 Solenoid valve PCME No F-45
OFE | (Split air bypass) ® Solenoid valve continuity
® Solenoid valve connector
ON N ) ® Wiring from solenoid valve to
31 Secondary air PCME No F-46
OFE bypass valve ® Solenoid valve continuity
Open or short
circuit ® Solenoid valve connector
ON . ® Wiring from solenoid valve to
32 Secondary air PCME Yes F-47
OFF |. switching valve ® Solenoid valve continuity
® Solenoid valve connector
ON _ ® Wiring from solenoid valve to
33 Solenoid valve PCME No F-48
OFE (Port air bypass) ® Solenoid valve continuity
® Solenoid valve connector
ON 0 _ ® Wiring from solenoid valve to
34 Solenoid valve PCME No F-49
OFF (Idle air control) ® Solenoid valve continuity
ON " L Charging system
37 Metering Oil Low battery pos- | ® MOP connector Yes F-50
OFF Pump itive voltage ® Wiring from MOP to PCME
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ON-BOARD DIAGNOSIS FUNCTION

. . Diagnosed . . Memo-
No. Indicator flashing pattern circuit Condition Point tized Page
® Solenoid valve connector
ON Solenoid valve ® \\iring from solenoid valve to
38 (Accelerated PCME No F-51
OFF warm-up sys- ® Solenoid valve continuity
tem)
® Solenoid valve connector
ON _ ® Wiring from solenoid valve to
39 Solenoid valve PCME No F-52
OFF (Relief 2) ® Solenoid valve continuity
® Solenoid valve connector
ON ) ® \Viring from solenoid valve to
20 Solenoid valve PCME No F-53
OFF (Purge control) ® Solenoid valve continuity
® Solenoid valve connector
ON Solenoid valve ® Wiring from solenoid valve to
. PCME _
42 OFF t(rTOLf)rbo precon ® Solenoid valve continuity No F=54
® Solenoid valve connector
ON Solenoid valve ® \Wiring from solenoid valve to
. PCME _
43 OFF 9’8’3 stegate con ® Solenoid valve continuity No F-55
® Solenoid valve connector
_ 0 ® Wiring from solenoid valve to
24 ON Solenoid valve Cﬁgﬂitor Short PCME Yes F-56
OFF (Turbo control) @ Solenoid valve continuity
® Solenoid valve connector
ON ) ® Wiring from solenoid valve to
45 Solenoid valve PCME Yes F-57
OEE (Charge control) ® Solenoid valve continuity
(-
® Solenoid valve connector
ON _ ® Wiring from solenoid valve to
46 Solenoid valve PCME No F-58
OFF (Charge relief) ® Solenoid valve continuity
® Solenoid valve connector
ON Solenoid valve ® Wiring from solenoid valve to
50 (Double throttle M PCME - No F-59
OFF control) Solenoid valve continuity
® Fuel pump relay connector
ON Fuel | ® Wiring from relay to PCME
51 Uel pump relay ® Relay continuity Yes F-60
OFF | (speed)
® Air pump relay connector
ON ® Wiring from relay to PCME
54 Air pump relay ® Relay continuity No F-61
OFF |
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ON-BOARD DIAGNOSIS FUNCTION

. . Diagnosed I : Memo-
No. Indicator flashing pattern circuit Condition Point rized | Page
. ® |njector connector
ON I H “ H H H N ’ Injector ® \Wiri h
Wiring from Injector to PCME
71 (Front second- . : Yes F-62
OFF 1 ary) ® |njector resistance
Open circuit e
. . njector connector
ON ‘ ” H H " " H ’ ] Injector ® \Wiring from injector to PCME
73 (Rear second- Iring from ny 0 Yes F-63
OFF | ary) ® [njector resistance
ON Slip lock up off ® PCMT connector
76 signal ® Wiring from PCMT to PCME No F-64
e J (PCMT) Open or Short
- circuit
ON Torque reduced ® PCMT connector ]
77 signal ® Wiring from PCMT to PCME No F-65
OFF ! (PCMT)

Note

® [f more than one failure is present, the code numbers will be indicated in numerical order.

After repairs, cancel the code numbers by performing the “After-repair procedure”.

(Refer to page F-66.)
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ON-BOARD DIAGNOSIS FUNCTION

Troubleshooting

If atrouble code number is shown on the SST, check for the cause by referring to the related chart.

Resistance: 0.95-1.25 K& (20°C [68°F])

CODE No. 1 02 (CRANKSHAFT POSITION SENSOR [NE SENSORY])
STEP INSPECTION ACTION
1 Is Code No.03 also present? Yes | Goto next step
No Gotostep5
2 Does crankshaft position sensor circuit have poor Yes | Repair connector and/or wiring harness
connection?
No Go to next step
3 Is resistance of crankshaft position sensor [NE SEN- | Yes | Go to next step
SOR] OK?
. No Replace crankshaft position sensor apage F166
Resistance: 0.95-1.25 kQ. (20°F [68°F]) [NEpSENSOR] P pag
4 Is clearance of crankshaft position sensor [NE sig- Yes | Goto next step
nal] OK?
Clearance: 1.0-2.0mm (0.039-0.0781n) No | Adjustclearance apage 166
5 Is there continuity between ground and 4E or ground | Yes | Check for short circuit in wiring (Crankshaft
and 4H terminal? (at harness side) position sensor-4H or 4E terminal)
No Go to next step
6 Disconnect connector from PCME; is resistance be- Yes | Replace PCME a&page 150
tween 4E and 4H terminals OK?
No | Check for open circuit in wiring (Crankshaft

position sensor-4H or 4E terminal)

Circuit Diagram

CRANKSHAFT POSITION SENSOR

CRANKSHAFT POSITION SENSOR
QEWM (NE) EM)

1

_—— i <, SHIELD
ka . k/\ WIRE
: |
. SV i
I

" G SENSOR

NE SENSOR

CRANKSHAFT POSITION SENSOR

N——/
W AJ4U Jas N\ J4Q o [a [ 41 J4G [4e Jac Taa [0 vi T 1L[ec [epJac oA 2k [ 21 20 PE [oc oA [ U slololm|k]i]G]E]C]A
4z [ax]av [4T J4r JaP anar [ 4 [ [4F [aD |40 [3P [aNTaL |39 [3H |3 [3D]30 2L [20 oA [2F [pf20 [ V[T . R. P. N. L, J. H.F.D] 0O
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CODE No. 03 (CRANKSHAFT POSITION SENSOR [G SENSOR])
STEP INSPECTION ACTION
1 Is Code No.02 also present? Yes | Goto next step
No | Gotostep5
2 Does crankshaft position sensor circuit have poor Yes | Repair connector and/or wiring harness
connection?
No Go to next step
3 Is resistance of crankshaft position sensor [G SEN- Yes | Go to next step
SOR] OK?
i - _ o o No | Replace crankshaft position sensor wrpage 166
Resistance: 0.95-1.25 KQ. (20°F [68°F]) [G SENSOR]
4 Is clearance of crankshaft position sensor [G signal] Yes | Goto step
OK?
Clearance: 1.0-2.0 mm (0.039-0.0178in) No | Adjustclearance «page F-166
5 Is there continuity between ground and 4G or ground | Yes | Check for short circuit in wiring (Crankshaft
and 4H terminal? (at harness side) position sensor-4H or 4G terminal)
No Go to next step
6 Disconnect connector from PCME; is resistance be- Yes | Replace PCME «pageF150
tween 4G and 4H terminals OK?
Resistance: 0.95-1.25 KQ. (20°C [68°F]) No | check for open circuit in wiring (Crankshaft
position sensor-4G or 4H terminal)
Circuit Diagram
G+ G- PCME NE+
8§ @ (4)
C-—-—-—- —— SHIELD
o B . WIRE
| ! . '
1 1 I |
IR T IA-AL
A) (8) (») TBT

CRANKSHAFT POSITION SENSOR CRANKSHAFT POSITION SENSOR G SENSOR NE SENSOR
@) EMD — "7 CRANKSHAFT POSITION SENSOR
Ur= —
o @n)
)
|4Y [AA\JAE]4S |4Q [40 [V 14K | 41 |4G J4E J4C J4A |30 [avl [K | 31 |G |3E [3C [3A 2K [ 21 [ [E [ X [2aTuTs [ To Mk [T [GTE[CTA
4Z |ax Jav 4T [4R |4P [N 4L |43 [4H |4F [4D [48 |3P [aN |aL |33 [aH [3F [sD |38 [2L [2a | [oF [D 20 [V [T R . P N L. D B
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3Mand ground

CODE No. | 05 (KNOCK SENSOR)
STEP ACTION
1 Does knock sensor circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is there continuity between knock sensor and PCME Yes | Check continuity between PCME terminal

O If continuity, repair or replace wiring
O If no continuity, go to next step

No Repair wiring harness

Try known good knock sensor, is same code No. Yes | Replace PCME

wpage F-166

No | Replace knock sensor

«'pageF171

Circuit Diagram

PCME

3M

74
SN

SHIELD
— WIRE

KNOCK
SENSOR

3|8
5|8

]

30 |3 |4 |31 |30 |3E |3C |3A [2K | 21 |2G |26 |2C
3N

QloIm[KTi[c]6]cTA

Bl

<c

3L {3J [3H |3F [3D |3B |21|2J |H |2F |D

R P N L J H F DB
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CODE No. 06 (VEHICLE SPEED SENSOR)
STEP INSPECTION ACTION
1 Is speedometer working correctry Yes | Go tonext step

No Gotostep5

2 Check for PCMT trouble code. Yes | Gotostep5
Is code No.07 also present?

No | Go tonext step

3 Does vehicle speed sensor circuit have a poor con- Yes | Repair connector and/or wiring harness
nection?

No Go to next step

4 Is there vehicle speed sensor terminal 1M voltage Yes | Check for open or short circuit wiring har-

OK? ness (Vehicle speed sensor terminal

3E-PCME terminal 1M)
Condition Voltage OIf OK goto step 8
= — o step
While driving 2-2.5V O If not OK, repair wiring harness
Idle Qv or 4-5V No | Goto nextstep

5 Remove vehicle speed sensor Yes | Goto next step

Is resistance felt when turning sensor driven gear by

?

hand? No | Replace vehicle speed sensor

6 Disconnect vehicle speed sensor connector andcon- | Yes | Go to next step

nect circuit tester

Does pointer of circuit fester move slightly when driv-

en gear is slowly turned? No Replace vehicle speed sensor

7 Disconnect vehicle speed sensor connector Yes | Check wiring and connectors from vehicle
Is resistance of sensor OK? speed sensor to speedometer
Resistance: Approx. 290 Q. (20°C [68°F]); O If OK, go to next step

(reference) = It not OK, repair wiring and/or connector

No Replace vehicle speed sensor

8 Disconnect negative battery cable for at least 20 Yes | Replace PCME @ page 150
seconds

Connect battery cable and recheck for trouble code

Is trouble code displayed? No Intermittent poor connection

Check for cause

Circuit Diagram

COMBINATION SCME
VEHICLE SPEED SENSOR METER TOPCMT

—RP—«—<«<—8 EPH>——>—®

Kj>—«—«—30
]

AY [ [4U |4S 140 140 |4M 14K | 41 4G [4E J4C 4A 130 M XK |31 3G 3E[3C|3A 2K | 21 |G J2E j2cjea [u | S| oMK [ 1 [G|E|C| A
4Z [4X |4V 4T |4R |4P |4N [4L [ 43 4K [4F 4D 4B [3P [N |3L |33 f3H [3F[3D 3B [oL |23 [H [or oD J20 [ v [ TR PIN|T o TH]F|D B
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. [ 09 (ENGINE COOLANT TEMPERATURE SENSOR)
STEP INSPECTION ACTION
1 Does the engine coolant temperature sensor circuit Yes | Repair connector and/or wiring harness
have a poor connection?
No | Goto nextstep
2 Is engine coolant temperature sensor B terminal volt- | Yes | Go to next step
age OK with engine coolant temperature sensor con-
) p —
nector disconnected? No | Check for short or open circuit in wiring har-
P ] ness (Engine coolant temperature sensor B
Condition Voltage terminal-PCME terminal 3E)
Ignition switch ON Approx. 5.0V
O If OK, replace PCME
O If not OK, repair wiring harness
3 Is there continuity between engine coolant tempera- Yes | Goto next step
ture sensor A terminal and a ground
No | Repair wiring harness
4 Is resistance of engine coolant temperature sensor Yes | Replace PCME erpage~150
OK?
Coolant temp. Resistance {k£}
-20°C {-4°F} 146-17.8 No | Replace engine coolanttemperature sensor ~ <<page 169
20°C {68°F} 2.2-2.7
80°C {176°F] 0.29-0.35
Circuit Diagram
PCME
8) 40,
72
B A
ENGINE COOLANT
TEMPERATURE
SENSOR
AN
ENGINE COOLANT TEMPERATURE
SENSOR EM)
F!5&|y_i| 4Q 140 JaM []j]| fj | [40 J4E [40 [4A 130 I\ 3K | 313G [3E [3C [3A [2K [ 21]2G [2E [X[2aTuT s [QToIM[K 1 [G[E[CTA
4Z|4X AV 4T |4R |4P [N |4l |43 J4H |aF 14D [4B [3P [aN 3L [33 [sH[sF 3D [sB [oL 23 [H [2F D23 [ V[T R. P N, L ~Fi D
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ON-BOARD DIAGNOSIS FUNCTION

CODENo. |

11 (INTAKE AIR TEMPERATURE SENSOR)

STEP

INSPECTION

ACTION

Does the engine coolant temperature sensor circuit
have a poor connection?

Yes | Repair connector and/or wiring harness

No Go to next step

Is Intake air temperature sensor B terminal voltage
OK with intake air temperature Sensor connector

Yes | Goto next step

disconnected?
Condition Voltage
Ignition switch ON Approx. 5.0V

terminal-PCME terminal 3L)

* If OK, replace PCME
O If not OK, repair wiring harness

No | Check for short or open circuit in wiring
harness (Intake air temperature sensor B

Is there continuity between intake air temperature
sensor Aterminal and a ground

Yes | Go tonext step

No | Repair wiring harness

Is resistance of intake air temperature sensor OK? Yes | Replace PCME wrpage 150
Temperature Resistance (kQ)
20°C {68°F} 22-2.7 No | Replace intake air temperature sensor s page 169
85°C {185°F} 0.29-0.35
Circuit Diagram
PCME
) (8)
B 1
INTAKE AIR
TEMPERATURE
SENSOR
A T
JNTAXE AIR
TEMPERATURE
SENSOR EM)
4Y faw JauJasTa0Ta0 Jav 41 [4G J4E Jac Jaa |30 Jav [ [ 31 [3G [3E [3c sa [k T2t o ToE [oc TPATUT s [Q o [M[ K E[c]A
4Z [4x]av 14T [4R [4P fan [aL Ja T T4F [aD [46 [3P [an[aL [0 [sAaF s BB 2L [23 [ [F [D B [V [ T [R [P NI L FID|B
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 12 (THROTTLE POSITION SENSOR [FULL RANGE])
STEP INSPECTION ACTION
1 Does throttle position sensor circuit have apoor con- | Yes | Repair connector and/or wiring harness
nection?
No | Goto next step
2 Is throttle position sensor A terminal voltage OK with Yes | Gotonext step
throttle position sensor disconnected?
- No | Check for open or short circuit in wiring
Condition Voltage hamess (Throttle position sensor A terminak-
Ignition switch ON Approx. 5.0V PCME terminal 31)
o If OK, replace PCME
O If not OK, repair wiring harness
3 Is there continuity between throttle position sensor Yes | Check for short circuit in wiring harness
and PCME? (Throttle position sensor D terminal-PCME
terminal 3G)
Throttle position sensor terminal PCME
5 e OIf OK, goto next step
O If not OK, repair wiring harness
< 4D No | Repair wiring harness
4 Is there continuity between terminals A and D with Yes | Replace PCME is'page 150
throttle valve closed throttle position to fully opened
?
OK? No | Replace throttle position sensor repageF168
Circuit Diagram
PCME
TV@OA E TV@OG \&EF
* \7, =i
-
D © ® TAJ
V!N
—AAA —
THROTTLE POSITION SENSOR
THROTTLE POSmON SENSOR
i
gl clela]o |
e
quauﬂq_jo+ % Jj |_]iO4E [<C J4A 130 [3V1 |3 | j1 3G |3E |3C [3A [2K [ 21 [2G [2E [2CTeaJu [ s o oMK T Elc]|A
4Z [KX |4V | 4T |4R j4P |AN 4L [ 43 JAH [4F [4D |40 3P [3N[3L {33 [3H [3F [sD [3B |2L |23 [H |oF DBV T[RIPIN] L] 5 F|D|B
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. [ 13 (MANIFOLD ABSOLUTE PRESSURE SENSOR)
STEP INSPECTION ACTION
1 Does manifold absolute pressure sensor circuit have Yes | Repair connector and/or wiring harness
a poor connection?
No Go to next step
2 Is connector C terminal voltage OK with manifold Yes | Goto next step
absolute pressure sensor connector disconnected? _
Condition Voltage No | Check for open or short circuit in wiring
— - 5.0V harness (manifold absolute pressure sensor
Ignition switch ON Approx. 50 C terminal-PCME terminal 3l
3 Is there continuity between manifold absolute pres- Yes | Goto next step
sure sensor B terminal and PCME terminal 4D
No | Repair wiring harness
4 Is output A terminal voltage of manifold absolute Yes | Replace PCME apage 150
pressure sensor OK?
Pressure or Vaccum Voltage
N kpa{50?\/2£m%19.7mHg} e No | Replace manifold absolute pressure sensor wrpage 167
0 kPa {0 mmHg, 0 inHg} 2.3-2.8V P P Pag
98.7 kPa {740 mmHg, 29.1 inHg}
(Pressure) 4.3-4.6V
Circuit Diagram
PCME
MAP E2 Vref
@ ©)
T
v \ v
iNz=z===ARA
/I\E’ ettt Nttt
O © ©
MANIFOLD ABSOLUTE PRESSURE SENSOR
MANIFOLD ABSOLUTE
PRESSURE SENSOR (F)
cle|a
4Y|/\4u454Q4o 4K | 4] |4G [4E Jac [4A 1303M [K [ 3130 [3E JaC [3a [k [21]20 EJ20 AT U S (0[O [M[KJ T [GTEICTA
AZ JaX {4V [4T [4R [4P fan [aL [43 [ [4F [40 [48 [sP [aN[sL |30 [sH3F [aD [s8 2L [23[H[2F DB V[T [R [P [N[L|J|H]|F[D|B
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 14 (BAROMETRIC ABSOLUTE PRESSURE SENSOR-IN PCME)
STEP ACTION
1 Replace PCME rapage 150
CODE No. ] 15 (OXYGEN SENSOR-INACTIVATION)
If Code No.15 and 17 are both present, first perform the checking procedure for Code No.17.
STEP INSPECTION ACTION
1 Does oxygen sensor circuit have a poor connection? | Yes | Repair connector and/or wiring harness

No Go to next step

2 Is oxygen sensor output voltage OK? Yes | Go to next step
No | Replace oxygen sensor i®page F-113
3 Is there continuity between oxygen sensor and Yes | Check for short circuit in wiring ~ page 150

PCME terminal 3C?

O If OK, replace PCME
O If not OK, repair wire harness

No Repair wiring harness

Circuit Diagram

SHELD
WIRE
Ak
OXYGEN
SENSOR
I
OXYGEN SENSOR
EM —]-_ ——
4Y |4 [4U [4S 40 [40 [am [a [ 41 [4G [4E [ac [aa Joo M [ Jai [ac [ae ic Ba ek Ja g oe [ec ToaTu Ts JoToTm [k [ TG TE [CTAT
424X4V4T4R4P4N4L4J4HAF4D483P3N3L333H3F3D38212J2HZF2DZB VI{T|R|P|N|JL|J|H|F|D|B
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ON-BOARD DIAGNOSIS FUNCTION F

CODE No. | 16 (EGR FUNCTION SENSOR)
STEP INSPECTION ACTION
1 Does EGR function sensor circuit have a poor con- Yes | Repair connector and/or wiring harness
nection?

No Go to next step

2 Is connector A terminal voltage OK with EGR func- Yes | Goto nextstep
tion sensor connector disconnected.

No | Check for open or short circuit in wiring harness
(EGR function sensor A terminal-PCME terminal 3J)

3 Is there continuity between EGR function sensor B Yes | Go to next step
terminal and PCME terminal 4D?

No Repair wiring harness

4 Is EGR function sensor OK? ~page 127 | Yes | Replace PCME izpageF150

No Replace EGR valve

Circuit Diagram

PCME

&
NN
&

5&:::::/§
A B
o 0]

EGR FUNCTION SENSOR

EGR FUNCTION SENSOR
(EM
-
i B | A
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av Iw Jagfas ToTjo v ak
47 [ax Jav [4T [aR 4P JanTaC
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. | 17 (OXYGEN SENSOR (INVERSION))
STEP INSPECTION ACTION
1 Is the same Code No. present following after repair Yes | Goto next step
procedure?
1z page 66 No Check oxygen sensor circuit for a poor con-
nection
O If OK, perform troubleshooting Code
No.15
2 Does monitor lamp of Self-Diagnosis Checker illumi- Yes | Go to next step
nate at idle after the engine has been warmed up
and run at 2500-3000 rpm for 3 min? A/F mixture rich
No | GotoStep6
A/F mixture is lean or misfire is occurring
3 Is there air leakage in intake air system compo- Yes | Go to next step
nents?
No Repair or replace srpage 76
4 Is fuel line pressure correct atidle? Yes | Goto nextstep
rapage F-104
Fuel line pressure: No | High pressure «<pageF104
190-220kPa (1.9-2.3kgf/cm 2, 28-32 psi} Check if fuel return hose is clogged or
restricted
O If OK, replace pressure regulator
5 Is there fuel leakage at injector? Yes | Replace injector A pageF105
wrpage F-107
No | Check engine coolant temperature sensor? Hpage 169
Olfitis OK, replace oxygen sensor
O If itis not OK, replace it
6 Disconnect each high tension lead at idle; does en- Yes | Go to next step
gine speed decrease equally at each rotor?
No Goto Step 8
7 Is fuel line pressure correct atidle? Yes | Goto next step
«<page F-97
No | Low pressure
Fuel line pressure: Check fuel line pressure while pinching fuel
190-220kPa {1.9-2.3kgf/cm?2, 28-32 psi} return hose
O If it quickly increases, check pressure
regulator wrpage 104
O If it gradually increases, check for clog-
ging between fuel pump and pressure
regulator
O If hose is not clogged, check fuel pump
maximum pressure isspage101
8 Is there a misfire of a dead rotor from step 6 inspec- Yes | Repair or replace ignition system compo-
tion? nents)
No Go to next step
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ON-BOARD DIAGNOSIS FUNCTION F

B+: Battery positive voltage
STEP INSPECTION ACTION

9 Is there an injector operating sound at idle of dead Yes | Go tonext step
rotor from step 6 inspection?

No | Check for approx. B+ atinjector terminal
wire

Olf there is, replace injector <«pageF-105
< If there is not, check for a short or open
circuit in wire harness

10 Replace injector at dead rotor from step 6 inspection Yes | Try known good oxygen sensor
isspage F-105 Olf itis OK, replace oxygen sensor
O If itis not OK, replace PCME
Is the same Code No. present following afterrepair
procedure? No System OK

Circuit Diagram

PCME

SHELD I
WIRE

>
>

OXYGEN
SENSOR

OXYGEN SENSOR
EM)

T

4E Jac J4A [303M [Kj L[3G [3E [sc [3a [k [ ]G [2E aeAU s [Q o IM[K [T [GIE[C[A
4F 14D 4G [3P |aN 3L |30 [3H [3F [aD [3B [2L [23 [H [2F [D 28 [V [T [R [P [N|L[J [H[F D |B

4V W |au Jas [4Qj 0 Jav [ac T4
47 |ax |av [4T |4R [4P [aN [aL {40
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. | 18 (THROTTLE POSITION SENSOR [NARROW RANGE])
STEP INSPECTION ACTION
1 Does throttle position sensor circuit have a poor con- | Yes | Repair connector and/or wiring harness
nection?
No Go to next step
2 Is throttle position sensor A terminal voltage OK with Yes | Gotonext step
throttle position sensor disconnected?
— No | Check for open or short circuit in wiring har-
Condition Voltage ness (Throttle position sensor A terminal
Ignition switch ON Approx. 5.0V -PCME terminal 31)
OIf OK, replace PCME
3 |f not OK, repair wiring harness
3 Is there continuity between throttle position sensor Yes | Check for short circuit in wiring harness
and PCME? (Throttle position sensor B terminal-PCME
terminal 3F)
Throttle position sensor terminal PCME
B F O If OK, go to next step
O If not OK, repair wiring harness
< 4D No Repair wiring harness
4 Is there continuity between terminals A and B with Yes | Replace PCME «pageF150
throttle valve closed to fully opened OK?
No Replace throttle position sensor crpage 168
Circuit Diagram
PCME
TV@OA E TVOG \5EF
© >
Y ¥ ¥y
 —
@ © ® G
THROTTLE POSITION SENSOR
THROTTLE POSmMON SENSOR
(EM)
ag
ﬁl(:IBIAIiDEB
4Y [N 14U [4S |4Q 40 JaM [aK | 4] 4G J4E [aglan |30 [avi [ax A1 [5G [3p[30 ATk [ 21 .G E [AATUT s [Q [o IM[K [T [G[E]c [ A
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ON-BOARD DIAGNOSIS FUNCTION

Is trouble code displayed?

cause.

CODE No. | 20 (METERING OIL PUMP POSITION SENSOR)
STEP INSPECTION ACTION
1 Are there any poor connections at metering oil pump Yes | Repair or replace connector
and PCME connectors?
No Go to next step
2 Is PCME terminal 3A voltage OK? Yes | Gotostep4
Condition Voltage
idie . 01 No | Goto next step
Acceleration 1.1v-4.2V
3 Is resistance of MOP position sensor OK? Yes | Repair wiring harness (Mop position sensor-PCME terminal 3A)
Resistance: J-H 0.4-12 ke
J-1 1.0-2kG
H-l 94-12kG No Replace MOP
4 Disconnect negative battery cable for at least 20 Yes | Replace PCME
seconds
Connect battery cable and recheck for trouble code No Intermittent poor connection check for

Circuit Diagram

PCME

MAIN RELAY
< ¥
Cr\D—Oé @""‘0 ‘ o—
O radllde
POSITION i |
SENSOR
METERING OIL PUMP
EGIMAINRELAY (F) M.O.PUMP (EM)
‘T‘ A x| Aa]lc]E
II g | ] B | D I Fl
Zs
4Y JAW J4U J4S |40 |40 |AM J4K | 41 4G |4E |4C |4A |30 I3M |3K | 313G [3E[3C |3A [2K | 21|2G [2Ef2c [2a [ U | S| Q O MK | 1 E
47 14X |4V | AT |4R 4P AN |4L |43 |4H |4F |4D |48 [3P 3N |3L |3J |3H [3F[3D |3B 2L |23 |H [2F D 2B V| TR [P [N]L | J F
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. 23 (FUEL THERMOSENSOR)
STEP INSPECTION ACTION
1 Does the fuel thermosensor circuit have a poor con- Yes | Repair connector and/or harness
nection?

No Go to next step

2 Is fuel thermosensor B terminal voltage OK with fuel Yes | Goto next step
thermosensor connector disconnected?

o | No Check for short or open circuit in wiring
Condition Voltage harness (Fuel thermosensor B terminal
Ignition switch ON Approx. 5.0V -PCME terminal 1U)

OIf OK, replace PCME
= If not OK, repair wiring harness

3 Is there continuity between fuel thermosensor A ter- Yes | Go to next step
minal and a ground?

No | Repair wiring harness

4 Is resistance of fuel thermosensor OK? Yes | Replace PCME espage 150
Fuel temp Resistance {k&}
-20°C {-4°F} 14.6-17.8
20°C (68°F) 2207 No Replace fuel thermosensor wrpage 170
80°C {176°F} 0.29-0.35

Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. [ 25 (SOLENOID VALVE-PRESSURE REGULATOR CONTROL [PRC])
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector A terminal voltage OK with solenoid Yes | Gotonextstep
valve connector disconnected?
Condition Voltage No | Check for open or short circuit in wiring
— - = harness (Solenoid valve A terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve B terminal Yes | Check for short circuit in wiring harness
and PCME terminal 4M? (Solenoid valve B terminal-PCME terminal
4M)
O If OK, go to next step
O If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? >pageF-176 | Yes | Replace PCME =rpage 150
No | Replace solenoid valve
Circuit Diagram
PCME
@
| MAIN
- RELAY
CBTCD 8
sl SOLENOID
> | VALVE
o é (PRESSURE
= REGULATOR
CONTROL [PRC])
7
MN—
EGIMAIN RELAY (A FUELTEMP SENSOR
EM
ela)
30 CnI=D
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. 26 (METERING OIL PUMP STEPPING MOTOR)
STEP INSPECTION ACTION
1 Are there any poor connections at metering oil pump Yes | Repair or replace connector
and PCME connector?
No | Goto next step
2 Is resistance of MOP stepping motor OK? Yes | Goto next step
terminal Resistance {k£}
C-SMA
C-SME
. No Replace MOP
D-SMB 16-31
D-SMF
3 Is continuity between MOP stepping motor and Yes | Repair wiring harness (MOP-Main relay)
PCME terminals OK?
MOP terminal PCME terminal
SMA 41
SMB 43 No | Repair wiring harness (MOP-PCME terminals)
SME 4K
SMF aL
4 Disconnect negative battery cable for at least 20 Yes | Replace PCME
seconds
%’t?glf&b?&eéyd%?fyggg recheck for trouble code No | Intermittent poor connection check for
' cause
Circuit Diagram
PCME
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ON-BOARD DIAGNOSIS FUNCTION F

B+: Battery positive voltage

CODE No. 27 (METERING OIL PUMP)
STEP INSPECTION ACTION
1 Are there any poor connections at metering oil pump Yes | Repair or replace connector

and PCME connector?

No Go to next step

2 Is PCME terminal 3A voltage OK? Yes | Gotostep4
Condition Voltage
Idie - 11V No | Gotonextstep
Acceleration 1.0v-4.2V
3 Is resistance of MOP position sensor OK? Yes | Goto nextstep
Resistance: J-H 0.4-12 k£
J-1 10-2kQ
H-l 04-12kE No | Replace MOP
4 Is PCME terminals voltage OK? Yes | Gotostep7
Specification: (Idle)
Stepping PCME
Motor terminal Outputvoltage
SMA 4 One terminal: No | Go to next step
B+
SMB 4 e
Three terminals:
SME 4K 5-9V
SMF 4L
5 Is resistance of MOP stepping motor OK? Yes | Goto next step
terminal Resistance { kOJ
C-SMA
C-SME No | Replace MOP
D_SMB 16-31
D-SMF
6 Is continuity between MOP stepping motor and Yes | Repair wiring harness (MOP-Main relay)
PCME terminals OK?
MOP terminal PCME terminal
SMA 4
SMB 4 No | Repair wiring harness (MOP-PCME terminals)
SME 4K
SMF 4L
7 Disconnect negative battery cable for at least 20 Yes | Replace PCME
seconds
g%?ggﬁzb?gheé)a?%?;ilgg?d recheck for trouble code No Intermittent poor connection check for

cause

Circuit Diagram
(Refer to page F-42)
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 28 (SOLENOID VALVE-EGR)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector B terminal voltage OK with solenoid Yes | Go to next step
valve connector disconnected?
Condition Voltage No | Check for open or short circuit in wiring
" - - harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there Continuity between solenoid valve A termi- Yes | Check for short circuit in wiring harness
nal and PCME terminal 40? (Solenoid valve A terminal-PCME terminal
40)
O If OK, go to next step
O If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? «pageF176 | Yes | Replace PCME ~ page 150
No Replace solenoid valve
Circuit Diagram
PCME
MAIN
RELAY
N
A
SOLENOID
<+ é VALVE
= | (EGR)
|
| \‘/
EGIMAIN RELAY (F) SOLENOO VALVE
(E.G.R)EM
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D | e Oel
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ON-BOARD DIAGNOSIS FUNCTION -

CODE No. | 30 (SOLENOID VALVE-SPLIT AIR BYPASS)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness

No Go to next step

2 Is connector A terminal voltage OK with solenoid Yes | Go to next step
valve connector disconnected?
Condition Voltage No | Check for open or short circuit in wiring
o ohON Batt - m harness (Solenoid valve A terminal-Main
gnition switc attery positive voltage relay D terminal)
3 Is there continuity between solenoid valve B terminal Yes | Check for short circuit in wiring harness_
and PCME terminal 4F? (Solenoid valve B terminal-PCME terminal
4F)
O If OK, go to next step
& If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? >apage 120 | Yes | Replace PCME «page 150

No Replace solenoid valve
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. ' 31 (SECONDARY AIR BYPASS VALVE)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector B terminal voltage OK with solenoid Yes | Go tonext step
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal | Yes [ Check for short circuit in wiring harness
and PCME terminal 3P? (Solenoid valve A terminal-PCME terminal
3P)
O If OK, go to next step
= If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? arpage ~123 | Yes | Replace PCME rapage 150
No | Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. [ 32 (SECONDARY AIR SWITCHING VALVE)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No | Goto next step
2 Is connector B terminal voltage OK with solenoid Yes | Goto nextstep
valve connector disconnected?
= No | Check for open or short circuit in wiring har-
Condition Voltage ness (Solenoid valve B terminal-Main relay
Ignition switch ON Battery positive voltage D terminal)
3 Is there continuity between solenoid valve A terminal | Yes | Check for short circuit in wiring harness
and PCME terminal 4N? (Solenoid valve A terminal-PCME terminal
4N)
O If OK, go to next step
# If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? srpage 176 | Yes | Replace PCME >3 page 150
No | Replace solenoid valve
Circuit Diagram
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. ] 33 (SOLENOID VALVE-PORT AIR BYPASS)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector A terminal voltage OK with solenoid Yes | Goto nextstep
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve A terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve B terminal Yes | Check for short circuit in wiring harness
and PCME terminal 3N? (Solenoid valve B terminal-PCME terminal
3N)
OIf OK, go to next step
Olf not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? apage 119 | Yes | Replace PCME wpage 150
No Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

4Z |AX |4V | 4T |4R 4P |4N | 4L |43 |4H |4F |40 {48 |3P |3N |3L |33

3F [3D

38 |2 [23]H][2F || v]T[R]PIN]L]a[H]F]D

CODE No. l 34 (SOLENOID VALVE-IDLE AIR CONTROL)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No | Go tonext step
2 Is connector B terminal voltage OK with solenoid Yes | Goto nextstep
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 4Q? (Solenoid valve A terminal-PCME terminal
4Q)
O If OK, go to next step
O If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? izpage F-83 Yes | Replace PCME 1izpage 150
No | Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 37 (METERING OIL PUMP)
STEP INSPECTION ACTION
1 Is battery positive voltage OK? Yes | Go tonext step
Specification: 12-14V (at idle) No Repair charging system and/or Battery
2 Disconnect negative battery cable for at least 20 Yes | Replace PCME 1ypageR150
seconds
Connect battery cable and recheck for trouble code ? A
Is trouble code displayed? No gﬁ%rcrﬂ'ggnégggé connection
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ON-BOARD DIAGNOSIS FUNCTION F

CODE No. | 38 (SOLENOID VALVE-ACCELERATED WARM-UP SYSTEM [AWS])
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness

No Go to next step

2 Is connector B terminal voltage OK with solenoid Yes | Go to nextstep
valve connector disconnected?
— No Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 4P? (Solenoid valve A terminal-PCME terminal
4P)

O If OK, go to next step
O If not OK, repair wiring harness

No | Repair wiring harness

4 Is solenoid valve OK? ispage 83 Yes | Replace PCME «'page~150

No | Replace solenoid valve

Circuit Diagram
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F ON-BOARD DIAGNOSIS FUNCTION

CODE No. 39 (SOLENOID VALVE-RELIEF 2)
STEP _ INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness

No | Go to next step

2 Is connector A terminal voltage OK with solenoid Yes | Go to next step
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harmess (Solenoid valve A terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve B terminal Yes | Check for short circuit in wiring harness
and PCME terminal 3K? (Solenoid valve B terminal-PCME terminal
3K)
O If OK, go to next step
O If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? «wpage 123 | Yes | Replace PCME wpageF150

No Replace solenoid valve

Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION F

CODE No. | 40 (SOLENOID VALVE-PURGE CONTROL [PURGE])
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness

No Go to next step

2 Is connector B terminal voltage OK with solenoid Yes | Go to next step
valve connector disconnected?

No | Check for open or short circuit in wiring

Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 3H? (Solenoid valve A terminal-PCME terminal
3H)

O If OK, go to next step
O If not OK, repair wiring harness

No | Repair wiring harness

4 Is solenoid valve OK? ssspage~131 | Yes | Replace PCME » pageF150

No | Replace solenoid valve

Circuit Diagram
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F ON-BOARD DIAGNOSIS FUNCTION

valve connector disconnected?

CODE No. | 42 (SOLENOID VALVE-TURBO PRECONTROL)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Repair connector and/or wiring harness
Go to next step
2 Is connector B terminal voltage OK with solenoid Go to next step

Check for open or short circuit in wiring

and PCME terminal 4V?

Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Check for short circuit in wiring harness

(Solenoid valve A terminal-PCME terminal
4V)

O If OK, go to next step
O If not OK, repair wiring harness

Repair wiring harness

T CI3

4 Is solenoid valve OK? crpage F-93 Replace PCME «pageF150
Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. | 43 (SOLENOID VALVE-WASTEGATE CONTROL)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No | Goto next step
2 Is connector B terminal voltage OK with solenoid Yes | Goto nextstep
valve connector disconnected?
o No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 4U? (Solenoid valve A terminal-PCME terminal
4V)
O If OK, go to next step
< If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? wpage 93 Yes | Replace PCME «pageF-150
No Replace solenoid valve
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 44 (SOLENOID VALVE-TURBO CONTROL)
STEP INSPECTION ACTION
1 Does solenoid valves circuit have a poor connec- Yes | Repair connector and/or wiring harness
tion?
No Go to next step
2 Is connector B terminal voltage OK with solenoid Yes | Goto next step
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valves B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valves A termi- Yes | Check for short circuit in wiring harness
nal and PCME terminal 4R? (Solenoid valves A terminal-PCME terminal
4R)
O If OK, go to next step
O If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? npage 93 Yes | Replace PCME «pagerR150
No | Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. _[ 45 (SOLENOID VALVE-CHARGE CONTROL)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No | Goto next step
2 Is connector B terminal voltage OK with solenoid Yes | Goto nextstep
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 4T? (Solenoid valve A terminal-PCME terminal
O If OK, go to next step
O If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? sarpage —176 | Yes | Replace PCME <«<page 150
No | Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. | 46 (SOLENOID VALVE-CHARGE RELIEF)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector B terminal voltage OK with solenoid Yes | Goto next step
valve connector disconnected?
— : No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 is there continuity between solenoid valve A terminal Yes | Check for short circuit In wiring harness
and PCME terminal 4S? (Solenoid valve A terminal-PCME terminal
4S)
O If OK, go to next step
O If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? is'page 176 | Yes | Replace PCME srpage ~150
No | Replace solenoid valve
Circuit Diagram
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ON-BOARD DIAGNOSIS FUNCTION

CODE No._l 50 (SOLENOID VALVE-DOUBLE THROTTLE CONTROL)
STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connection? Yes | Repair connector and/or wiring harness

No Go to next step

2 Is connector B terminal voltage OK with solenoid Yes | Gotonextstep
valve connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Solenoid valve B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between solenoid valve A terminal Yes | Check for short circuit in wiring harness
and PCME terminal 30? (Solenoid valve A terminal-PCME terminal
30)
= If OK, go to next step
O If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? wxpage 176 | Yes | Replace PCME arpage 150
No | Replace solenoid valve
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ON-BOARD DIAGNOSIS FUNCTION

relay (speed) connector disconnected?

CODE No. | 51 (FUEL PUMP RELAY [SPEED])
STEP INSPECTION ACTION
1 Does fuel pump relay (speed) circuit have a poor Yes | Repair connector and/or wiring harness
connection?
No Go to next step
2 Is connector A terminal voltage OK with fuel pump Yes | Goto next step

No | Check for open or short circuit in wiring

;—A—"'Tt r?-“'-;\-\ . ;
c|s D |8 : .

[——— P —]

Condition Voltage harness (Fuel pump relay A terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there Continuity between fuel pump relay (speed) Yes | Check for short circuit in wiring harness
B terminal and PCME terminal 1K? (Fuel pump relay (speed) B terminal-PCME
terminal 1K)
O If OK, go to next step
O If not OK, repair wiring harness
No | Repair wiring harness
4 Is fuel pump relay (speed) OK? arpage 110 | Yes | Replace PCME s'page 150
No Replace fuel pump relay (speed)
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. | 54 (AIR PUMP RELAY)
STEP INSPECTION ACTION
1 Does air pump relay circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector B terminal voltage OK with air pump Yes | Go to next step
relay connector disconnected?
— No | Check for open or short circuit in wiring
Condition Voltage harness (Air pump relay B terminal-Main
Ignition switch ON Battery positive voltage relay D terminal)
3 Is there continuity between air pump relay C terminal | Yes | Check for short circuit in wiring harness (Air
and PCME terminal 2J? pump relay C terminal-PCME terminal 2J)
Of OK, go to next step
= If not OK, repair wiring harness
No | Repair wiring harness
4 Is air pump relay OK? arpage 123 | Yes | Replace PCME ~rpage 150
No | Replace air pump relay
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. I 71 (INJECTOR [FRONT SECONDARY])
STEP INSPECTION ACTION
1 Does injector circuit have a poor connection? Yes | Repair connector and/or wiring harness
No | Goto next step
2 Is connector A terminal voltage OK with injector con- Yes | Goto nextstep
nector disconnected?
- No | Check for open or short circuit in wiring
Condition Voltage harness (Injector A terminal-Main relay D
Ignition switch ON Battery positive voltage terminal)
3 Is injector resistance OK? Yes | Goto next step
Resistance: 13.5 ft (20°C [68°F]) No Replace injector
4 Is there continuity between injector terminal and Yes | Check for short circuit in wiring harness
PCME terminal? (Injector-PCME)
Injector terminal PCME OIf OK, goto next step
O If not OK, repair wiring harness
B 4X
No | Repairwiring harness
5 Disconnect negative battery cable for at least 20 Yes | Replace PCME crpage 150
seconds
Connect battery cable and recheck for trouble code . .
; No | Intermittent poor connection
?
Is trouble code displayed- Check for cause
Circuit Diagram
PCME
Gp @ @ @
e el el e T
MAIN N S aaaats D 4
RELAY
=
pamn Ol K O
ii i
11 (—\ i
&P
l; y | [ATTE] ®
Uuu lJULJ lJUL uuu
I/NJEC,\T_PR\ INJECTOR  INJECTOR g\JEJEFgTOR
\ A W4 \
\fPFEz ARY @E%NDAR%%EWRYJ VSECONDARY>
EGIMAIN RELAY (F) INJECTOR S-F EM) INJECTOR S-R (EM)
8 R f=T+in M= 1 *n
AY [ 14U |4S [4Q |40 [4M |4K | 41 |4G |4E [4C |4A |30 [3M [3K | 31 |3G |3€ [3C [3A K |21 [.G ETX [eaTu s TQ To Mk T Elcla
AZ 14X |4V [4T |4R [4P [an [at 43[4 [4F [4D |48 [3P [aNTaL |33 H [3F 3D 8 [oL [2a [ [ D 2B [v | T T 5 ¥ 5 FlD|B
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ON-BOARD DIAGNOSIS FUNCTION

CODE No. 73 (INJECTOR [REAR SECONDARY])
STEP INSPECTION ACTION
1 Does injector circuit have a poor connection? Yes | Repair connector and/or wiring harness

No | Go tonext step

2 Is connector A terminal voltage OK with injector con- Yes | Goto next step
nector disconnected?
Condition Voltage No | Check for open or short circuit in wiring
— - = harness (Injector A terminal-Main relay D
Ignition switch ON Battery positive voltage terminal)
3 Is injector resistance OK? Yes | Go to next step

Resistance: 13.8 Q (20°C [68°F]) No | Replace injector

4 Is there continuity between injector terminal and Yes | Check for short circuit in wiring harness
PCME terminal? (Injector-PCME)
Injector terminal PCME Olf OK, go to next step
O If not OK, repair wiring harness
B 4z
No | Repair wiring harness
5 Disconnect negative battery cable for at least 20 Yes | Replace PCME @ page 150
seconds
?s%?gfﬁfebféfe%ﬁ?gggg recheck for trouble code No | Intermittent poor connection
) Check for cause
Circuit Diagram
PCME
@ ® £ &
MAIN V:: ______ *: :::::*::‘:i::
RELAY
N
—< T
0 h II
AT
F]ﬁ LUE JUJ
”\IIZJRE(S:I\T'(I')R INJECTOR  INJECTOR INJECTOR
(FRimaRMSECONDARYABRIVRRYY (BECONDARY)
EGIMAIN RELAY (F) INJECTOR S-F (EM) INJECTOR S-R (EM)
< il T n e *N
4Y [ 14U S [jQ [jO M |4K | 4 1iG [4E [4c |aA 130 [am |3k | 31 [3G [3E [3C [3a [k [ 21TaG 26 IX DATuTsToJo[mM[k [1 [G]E]C A
47Jaxav |4T 4R [4P fan [4L |43 {4+ |4F J4D [4B [3P [N 3L |33 [3H [3F [3D [3B 2L [23[aH [2F D= [V T IR [P N[ L] 3 Flp|B
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CODE No. 1 76 (SUP LOCKUP OFF SIGNAL)
STEP INSPECTION ACTION
1 Is there poor connection in Lockup off signal circuit Yes | Repair or replace connector
between PCME and PCMT?
No Go to next step
2 Is there continuity between PCME terminal 2G and Yes | Goto next step
PCMT terminal 2H
No Check for open circuit in wiring harness
(PCMT-PCME)
3 Is PCMT terminal 2H voltage OK? Yes | Goto next step
No | Check for cause *page 156
4 Is PCME terminal 2G voltage OK? Yes | Replace PCME arpage F-150
No | Check for short circuit in wiring harness
(PCMT-PCME)
Circuit Diagram
PCMT PCME
Op——%|©
) 0
W l
I M I
1 | 1 I
|\/IMI\/||,
: I | J il
: I
](1 H I}
H—<&—4©)
AY [AV [4U 145 |40 40 [4M |4K | 41 |4G |4E |4C |4A |30 [ | | 31 |aG [3€ Jac aA 2k [ 21 [a 26 oc oaTu T s To oMk TT JGTECTA
4Z [AX |4V 14T J4R [4P [an [ |43 J4H [4F J40 J40 [3P Jan 3 {39 |3H[3F JaD [30 [2L 23 [H[2F [ B [V[T. R . P N L|J H.F D .B
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ON-BOARD DIAGNOSIS FUNCTION F

CODENo. | 77 (TORQUE REDUCED SIGNAL)
STEP INSPECTION ACTION
1 Is there poor connection in torque reduced signal Yes | Repair or replace connector

circuit between PCME and PCMT?

No | Go tonext step

2 Is there continuity between PCME terminal 2D and Yes | Goto next step
PCMT terminal 2C

No | Check for open circuit in wiring harness

(PCMT-PCME)
3 is PCMT terminal 2C voltage OK? Yes | Goto next step
No Check for cause apage F156
4 is PCME terminal 2D voltage OK? Yes | Replace PCME wrpage 150
No Check for short circuit in wiring harness
(PCMT-PCME)
Circuit Diagram
PCMT PCME

Q @ o
[ =]
L=< |
g © o0

4y faw Jatr]as 140 [40 |avi 4K | 41 [4G |4€ [ [an |50 Snpfa< | 31 [xi [siplsc \J2k [ 21 s [2€
4z [ax [av [47 [ar [ap fan [aL T43aH]4F [aD [40 [3P [aN |3 [33]3H [3F [3D |38 |2 [23 & [2F

518
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ON-BOARD DIAGNOSIS FUNCTION

49 B019 9A0
Z
7

-

SYSTEM SELECTOR
40B019 9A0

_ 345
SYSTEM"“"W’
SELECT

POSITION 1 SYSTEM SELECT MONI

TEST SW
ELF

TEST SW
SELF
TEST

)|~y 49 B019 9A0

POSITION A
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After-repair Procedure

Cancel the memory of trouble code number by disconnect-
ing the negative battery cable for 20 sec and depress the
brake pedal. Reconnect the negative battery cable.

Self-Diagnosis Checker

1. Connect the SST (System Selector) to the datalink con-
nector.

2. Set system select to position 1.

3. Set the test switch to SELF TEST.

4. Connectthe SST (Self-Diagnosis Checker) to the System
Selector and a ground.

5. Set the select switch of the Self-Diagnosis Checker to
position A.

6. Turn the ignition switch ON.

7. Verify that no trouble code numbers are displayed.




ON-BOARD DIAGNOSIS FUNCTION F

SWITCH MONITOR FUNCTION
Individual switches can be inspected by the SST (Self-Diagnosis Checker)

Preparation

The TENterminal of the datalink connector must be grounded and the ignition switch turned to ON (engine
off). If any switch remains activated, the monitor lamp will be illuminated.

NEUTRAL SWITCH (MTy—
PCME
CLUTCH SWITCH (MTy SELE-
DIAGNOSIS
PARK/NEUTRAL SWITCH (AT)= DATALINK  SYSTEM  CHECKER
CONNECTOR SELECTOR MONITOR LAMP
AIR CONDITIONING SENSOR™] @_
= B 1
(KNOCK SENSOR) 1 OR
STOPLIGHT SWITC\J I AND @
HEADLIGHT SWITCH= I
ED DETECTION
BLOWER SWITCH=
UNIT OF O 17° TEST SWITCH
REAR WINDOW DEEROSTER_| TEST MODE
SWITCH GND)
i
Self-Diagnosis Checker (Monitor |
Switch agnos (ontar. lamp) Remarks
Lamp ON Lamp OFF
Clutch switch (MT) Pedal depressed Pedal released In neutral
Neutral switch (MT) Ingear Neutral Clutch pedal released
Park/neutral switch (AT) L, S, D orR range N or P range -
Headlight switch ON OFF Headlight switch I or 11 position
. At 3rd or 4th
Blower switch ON OFF position
Rear window defroster switch ON OFF -
. - Blower switch at 1st or 2nd
Air conditioning sensor ON OFF position
Stoplight switch Pedal depressed Pedal released —
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F ON-BOARD DIAGNOSIS FUNCTION

Inspection Procedure
Self-Diagnosis Checker
e 4 ] 1. Connect the SST (System Selector) to the datalink con-
SYSTEM SE4|?)EB(0:1T§8ARO nector.
2. Set system select to position 1.
4 5 TESTSW| | 1esrsw 3.Set TEST SW to SELF-TEST.

2, %6 Te1_l+t SELF
sysTeM ™[ | 7 0(§r TEST
SELECT :
PoSITION 1| | SYSTEM SELECT HoNTOR

4. Connectthe SST (Self-Diagnosis Checker) tothe System

= 49 B019 9A0 Selector and a ground.

5. Set the select switch of the Self-Diagnosis Checker to
position A.

6. Turn the ignition switch ON.

7. Check if the Monitor Lamp illuminates when each switch
is made to function as described.

_ Caution
POSITION A e |f either switchremainsactivated, the monitor lamp
will be illuminated.

® Do not start the engine.
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ON-BOARD DIAGNOSIS FUNCTION

Procedure

Set conditions to deactivate each switch

® All accessories OFF

® Transmission in neutral

® All pedals released

Is monitor lamp illuminated?

YES

NO

Check each switch as described

Check each switch and related wire harness

® Clutch switch
® Neutral switch
® Headlight switch

® Rear window defroster
switch

® Blower switch

® Ajr conditioning sensor

® Position switch

= page 173

@page F-172

ns'1994 RX-7 Body electrical
troubleshooting manual

is'1994 RX-7 Body electrical
troubleshooting manual

»» 1994 RX-7 Body electrical
troubleshooting manual

~ 1994 RX-7 Body electrical
troubleshooting manual

~ 1994 RX-7 Body electrical
troubleshooting manual
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ON-BOARD DIAGNOSIS FUNCTION

Neutral switch (MT)

Shift transmission into in-gear. (Clutch pedal released.)
IS monitor lamp illuminated?

NO

|

YES

Neutral switch OK

Return transmission to neutral

Clutch switch (MT)

Clutch pedal depressed. (In neutral)
Is monitor lamp illuminated?

NO

PC:

® Neutral switch
malfunction

® Open circuit in
related wire harness

® PCME terminal 1R
voltage incorrect

® PCME malfunction

=rpage F-172

» page F-150

YES

Clutch switch OK
Release clutch pedal

F-70

PC:

® Clutch switch
malfunction

® Open circuitin
related wire harness

® PCME terminal 1Q
voltage incorrect

® PCME malfunction

ks'page F-173

ispage F-150




ON-BOARD DIAGNOSIS FUNCTION =

Air conditioning sensor

Turn blower switch to 1st position NO I PC: @ Air conditioning 1994 RX-7 Body electrical
Turn Air conditioning sensor ON sensor malfunction troubleshooting manual
Is monitor lamp illuminated? ® Open circuit in wire
?Ernessd_ o B
ir conditioning sensor-Blower
YES switch)
® PCME terminal 3B

. - voltage incorrect ~ page F-150
Air conditioning sensor OK ° pCMgE malfunction pag
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F ON-BOARD DIAGNOSIS FUNCTION

Rear window defroster switch

Turn rear window defroster switch ON
Is monitor lamp illuminated?

NO

YES

Rear window defroster switch OK
Turn rear window defroster switch OFF

72

PC: ® Rear window
defroster switch
malfunction =

* Open circuitin wire
harness
éRear window

>>1994 RX-7 Body electrical
troubleshooting manual

efroster switch-PCME)

* PCME terminal 3B
voltage incorrect

* PCME malfunction

* E/L unit malfunction

«'page 150




ON-BOARD DIAGNOSIS FUNCTION

Park/neutral switch (AT)

Shift transmissionintoL, S, R, or D range

Is monitor lamp illuminated?

NO

YES

Park/neutral switch OK
Shift P or N range

PC: ® Park/neutral switch  « Section K
©_ malfunction
® Open or short circuit
in related wire
harness
® PCME terminal 1R
voltage incorrect ~page F-150
® PCME malfunction
® PCMT
malfunction
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= ON-BOARD DIAGNOSIS FUNCTION

Blower switch

Turn blower switch to 3rd or 4th position
Is monitor lamp illuminated?

NO

YES

Blower switch OK

Stoplight switch

Brake pedal depressed
Is monitor lamp illuminated?

NO

PC:

® Blower switch
malfunction

® Open circuit in wire
hfltnAQQ
(Blower switch-PCME)

® PCME terminal 3B
voltage incorrect

® PCME malfunction

® E/L unit malfunction

<1994 RX-7 Body electrical
troubleshooting manual

<< page F-150

YES

Stoplight switch OK
Release brake pedal

F-74

PC:

<< 1994 RX-7 Body electrical

® Stgplight switch 3
i troubleshooting manual

malfunction
® Open circuit in wire
harness .
(Stoplight switch-PCME)
® PCME terminal 1S
voltage incorrect

. <« page F-150
® PCME malfunction




ON-BOARD DIAGNOSIS FUNCTION

F

OXYGEN SENSOR MONITOR FUNCTION
Engine Signal Monitor
With the SST see to )2 Monitor, the oxygen sensor is monitored by the Self-Diagnosis Checker as de-

scribed.

Condition

Engine

System selector switch

Item monitored

Function

Vehicle running

O, monitor

Oxygen sensor output signal

Oxygen sensor output
more than 0.45 V
Monitor lamp: Flashes

KNOCK SENSOR MONITOR FUNCTION
With the System selector set to Engine Signal Monitor. SELF-TEST the knock sensor is monitored by the
Self-Diagnosis Checker as described below.

Item monitored

Condition

Function

Test Ignition switch

System selector switch

Knock sensor output
signal

Tap the engine hanger
lightly with hammer

SELF-TEST

Monitor lamp: Flashes
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F INTAKE AIR SYSTEM

INTAKE AIR SYSTEM

COMPONENT PARTS
Removal / Inspection / Installation
1. Remove in the order shown in the figure, reffering to Removal Note. (Refer to page F-77.)

2. Inspect all parts and repair or replace as necessary.
3. Install in the reverse order of removal, reffering to Installation Note. (Refer to page F-77.)

19-25
{1.9-28,
14-19}

@

12 7.8-10.8N-m {80-110kgf+cm, 69-95in - ibf}

1)
{(é2g GASKET, REPLACE

] D @

GASKET,
REPLACE ~ ~

7.8-10.8N-m
69-95in:1bf}
7.8-10.8N-m

© <, {80-110kgf-cm,
-~ 69-95in-Ibf}

SCTID RS
A ‘mj:-; RSN LTI
W \[ [ (50-110kgf-cm,

§00-170 kal-om, = 4.9-6.9N-m {50-110kgf-cm, 43-95in-Ibf}

N-m {kgf-m, ft-Ibf}
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INTAKE AIR SYSTEM -

1. Fresh air duct
Inspect for damage and cracks
2. Accelerator cable
3. Air intake hose
Inspect for damage
4. Air cleaner housing
Inspection ..........cveen...
5. Air bypass valve
Inspection .........oovvvvinnn.
6. Pressure chamber
7. Air intake pipe
Inspect for damage and cracks
8. Water hose
9. Connector
10.Vacuum hose

page F-77

/
S N ISR —

11. Throttle body

INSpection .....ovvvuiiiunnnnn. page F-79
12. Extension manifold

INSpection ......vvvvininnnnnn. page 79
13.Fuel hose

14.Connector

page F-16 15.Vacuum hose

16. Intake manifold

INSPECtion ...vvuuiiininnnnnn. page F-79
17.1dle air control valve

1157 e1=TR T[] R ———————— page F-83
18.Solenoid valve (AWS)

[T R L=Te (o] | [ ——— page F-83

19. Charge air cooler
Removal / Inspection /
Installation ........ccovviennn. page F-78

Removal Note

1. Loosenthedrainplug and radiator cap and drain the cool-
ant from radiator.

2. Remove the water hose from the throtlle body.

3. Afterinstallation of the throttle body, refill the radiator. (Re-
fer to section E.)

Installation Note
Install the air intake hose clamp and hose same place as
shown in the figure.

AIR BYPASS VALVE

Inspection

1.Remove the air bypass valve.

2.Connect avaccum pump to the air bypass valve port A.
3. Check the operation of the air bypass valve.

Apply approx. 14-22 kPa
{100-170 mmHg, 3.9-6.7 inHg}

Apply approx. 31.3 kPa {235 mmHg, 9.2 inHg}

Air flow

Fully open
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F INTAKE AIR SYSTEM

CHARGE AIR COOLER

Removal / Inspection / Installation

1. Remove in the order shown in the figure.

2. Inspect the charge air cooler visually and repair or replace if necessary.
3. Install in the reverse order of removal, reffering to Installation Note.

7.8-11 {80-110, 69-95} N-m {kgf-cm, in-Ibf}
*m {kgf-cm, in*

1. Fresh air duct 4. Air hose
2. Charge air cooler braket 5. Charge air cooler
3. Air separation tank

Installation Note
Install the air intake hose and hose clamp same place as
shown in the figure.

\ HOSE CLAMP
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INTAKE AIR SYSTEM F

WAX ROD

ADJUST

ADJUST
SCREW®

THROTTLE BODY

Inspection

Fast idle cam

1. Verify that the indicated mark on the fast idle cam is
aligned with the center of the cam.

2. Warm up the engine to operating temperature and verify
that the waxrod extends outuard fully and the idle cam
separates from the roller at 55-65°C {131-149°F}.

3. Adjust the adjust screws if necessary.

Adjustment

1.To adjust the first idle cam separates point D turn adjust
screw B.

2.To adjust the first idle cam opening temperature turn ad-
just screw A.

Temperature Position
-20°C {-4°F} A
0°C {32°F} B
25°C {77°F} C
60°C {140°F} D

Double throttle valve

Inspection

1. Verify that the No.2 secondary throttle valve and linkage
move smoothly when primary throttle valve is fully
opened.

2. Replace throttle body if necessary.

EXTENSION MANIFOLD

Inspection

1. Visually check for cracks or damage and replace itif nec-
essary.

2. Check for distortion of extension manifold and replace if
necessary.

INTAKE MANIFOLD

1. Visually check for cracks or damage and replace if neces-
sary. _

2. Check for distortion of the intake manifold and replace it if
necessary.
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ACCELERATOR PEDAL

Removal / Inspection / Installation

1. Remove in the order shown in the figure.

2. Visually check the accelerator pedal and retainer for cracks or damage.
3. Install in the reverse order of removal.

PPACTUATOR CABLE
SERVICE SECTION T

)
CRIP =

REPLACE

1. Accelerator cable 4. Shaft
Inspection / Adjustment ............ below 5. Return spring
2. Retainer 6. Accelerator pedal

ACCELERATOR CABLE
Inspection / Adjustment

the throttle valve is fully opened.
3. Inspect the play of the accelerator cable.
Play: 1-3 mm {0.04-0.12 In}

4. Loosen nuts A to adjust the play if necessary.

1. Warm up the engine at normal operating temperature.
2. Depress the accelerator pedal to the floor and check that



IDLE-SPEED CONTROL SYSTEM F

IDLE-SPEED CONTROL SYSTEM

DESCRIPTION

Idle-speed control system controls the bypass air amount that passes through the throttle valve, the idle-
speed control system performsclosedloopcontrol so that engineidle smoothly and at the target speed. The
system also performs the function of the AAV (anti-afterburns valve), there by eliminating the AAV and sim-
plifying deceleration control system.

NEUTRAL /
CLUTCH
SWITCH

EXTENSION
MANIFOLD

%%

CRANKSHAFT
POSITION
SENSOR

IDLE AIR

.ﬂ?

MANIFOL
ABSOLUTE
PRESSURE
SENSOR

U\ ‘
&

THROTTLE
POSITION
SENSOR

J
%

— ENGINE COOLANT/
INTAKE AIR
TEMPERATURE
SENSORS

THROTTLE

VALVE
(PRIMARY) E/L UNIT
FROM
CHARGE AIR COOLER @},
AIR CONDITIONING STEERING IGNITION
SENSOR PRESSURE SWITCH
SENSOR
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F IDLE-SPEED CONTROL SYSTEM

SYSTEM OPERATION

1. Warm up the engine and let it idle.

2. Verify that the fast idle cam separates.

3.Turn all electrical loads OFF.

4. Connect atachometer to the datalink connector terminal
IG-.

5. With the coolant fan off, verify that the idle speed is within
specification.

Idle speed (Neutral or P range): 700-750 (7201]8) rpm

6. Verify that the idle speed is within specification under the
condition below.

Condition Idle speed (rpm)
MT | AT
No load 700-750 (720 9jj)
Electrical load ON 775-825
Air conditioner ON 875-925 | 775-825
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IDLE-SPEED CONTROL SYSTEM F

IDLE AIR CONTROL
VALVE

7.8-10.8N-m {80-110kgt-cm, 69-95in-Ibf}

\: I IDLE AIR CONTROL
\\s” VALVE

L=

7

-

lo|

OHMMETER
I

4

7.8-10.8N-m
-E(AWS} {80-110kgf-cm,
69-95in-1bf}

OHMMETER

SOLENOID VALVE
(AWS)

IDLE AIR CONTROL VALVE

Removal / Installation

1. Disconnect negative battery cable.

2. Remove the extension manifold. (Refer to page F-76.)
3. Disconnect the solenoid valve connector.

4. Remove the idle air control valve as shown in figure.
5. Install in the reverse order of removal.

Inspection
1. Remove the solenoid valve. (Refer to above.)
2. Measure the solenoid valve resistance with an ohmmeter.

Resistance: 10.7-12.3 Q (20°C {68°F})

3. If not as specified, replace solenoid valve.

SOLENOID VALVE (ACCELERATED WARM-UP SYSTEM
[AWS])

Removal / Installation

1. Disconnect negative battery cable.

2. Remove the extension manifold. (Refer to page F-76.)
3. Disconnect the solenoid valve connector.

4. Remove the solenoid valve (AWS) as shown in the figure.
5. Install in the reverse order of removal.

Inspection

1. Remove the solenoid valve. (Refer to page F-76.)

2. Measure the solenoid valve resistance with an ohmmeter.
Resistance: 9.3-11.3 Q. (20°C {68°F})

3. If not as specified, replace solenoid valve.
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F SEQUENTIAL TWIN TURBOCHARGER SYSTEM
SEQUENTIAL TWIN TURBOCHARGER SYSTEM

® The sequential twin turbocharger system consists of two turbochargers (primary and secondary) fitted
inlinewith each other. Inthelow-speed, light-load range, turbocharging is done only by the primary turbo-
charger;inthehigh-speed, heavy-load range, turbocharging isdone by the primary and secondary turbo-
chargers in union.

® Toprevent adrop of boost pressure when the secondary turbocharger begins to operate, the secondary
turbocharger is made to spin prior to its operation.

® The sequential twin turbocharger system consists of the primary and secondary turbochargers and the
actuators and solenoid valves (turbo precontrol, turbo control, wastegate control, charge control, charge
relief).

CHARGE AIR COOLER
S \
(- =, N
ACTUATOR
AIR CLEANER (CHARGE
HOUSING CONTROL)‘
SOLENOID
CHARGE \\ VALVE
RELIEF VALVE (CHARGE
i CONTROL) f/ A N\
n /
j ]
= |IC
—
VACUUM
A \ CHAMBER
Y
PRESSURE CRARGE A SOLENOID
CHAMBE CONTROL SOLENOIE VALVE
- 117 RELIE
SOLENOID VALVE ] [LvaLve VALVE (CHARGE RELIEF)
(TURBO CONTROL) = 1 (TURBO
PRECONTROL)
L | ACTUATOR |£
(TURBO r
PRECONTROL)
ACTUATOR 5 SECONDARY < =3
(TURBO CONTROL) TURBOCHARGER @
SOLENOID X =
VALVE WASTEGATE TURBO
(WASTEGATE CONTROL CONTROL
CONTROL) , VALVE VALVE
TURBO
(WASTEGATE TURBOCHARGER | VE
CONTROL)
Operation
Engine speed | Low-speed —_— High-speed
Devices light-load — Heavy-load
Primary Boost pressure
Turbocharger imi
g Secondary Stop Pﬂ'g;gﬁw Boost
Turbo precontrol Duty control Duty 5% (Fully open)
Wastegate control Duty 95% (Fully closed) Duty control
Solenoid valve Charge relief OFF ON
Charge control ON OFF
Turbo control OFF ON
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SEQUENTIAL TWIN TURBOCHARGER SYSTEM F

PREPARATION
SST
49F018902 For
49 F088 740 For P inspection of
insgecrt]ion of ﬁdapter S8 ' sollenoid
Pressure tester turbocharger arness j valve
;:g\_/’
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F SEQUENTIAL TWIN TURBOCHARGER SYSTEM

49 F0O18 902

CONNECTOR
B

ACTUATOR
(TURBO
CONTROL)

ACTUATOR
(TURBO CONTROL !
49 F088 740

F-86

ACTUATOR (TURBO CONTROL [TCNT])

System Operation

1. Connect the SST (Engine signal Monitor Adaptor Har-
ness) to the PCME as shown.

2. Start the engine and verify that the actuator rod is moved
once.

3.Runitidle.

4. Short the PCME terminal 4R and verify that the actuator
rod is pulled into the actuator.

5. If the actuator rodis not moved, check the following condi-
tion below.

® \accum tube
Inspect vaccum line fitting, connections and components
for leaks. (Refer to page F-10.)

® \/accum and pressure chamber
Visually check for clogging damage or crack.

® Solenoid valve (Turbo control)
Inspection (Refer to page F-176.)

® Actuator (Turbo control)
Inspection (Refer to below.)

Inspection

1. Disconnect the air hose and attached it to the SST as
shown.

2. Adjust the compressioned air pressure to 49 kPa. {0.5
kg-flcm?2,7.1 psi}

3. Verify that the actuator rod is move when appying and re-
leasing air pressure.

Caution
e Applying more than 79.4 kPa {0.81 kgf/cm?2, 11.5
psi) of compressed can damage the actuator.

4.1f not as specified, replace the actuator.
(Refer to page F-91.)




SEQUENTIAL TWIN TURBOCHARGER SYSTEM F

ACTUATOR 4
(CHARGE CONTROL) ¢

ACTUATOR
(CHARGE CONTROL)

ACTUATOR (CHARGE CONTROL)

System Operation

1. Start the engine and verify that the actuator rod is pulled
into the actuator.

2. I the actuator rodis not pulled, check the following condi-
tion below.

® \acuum tube
Inspect vaccum line fitting, connections and components
for leak. (Refer to page F-10.)

® Vacuum chamber
Inspect the damage or crack.

® Solenoid valve (Charge control)
Inspection (Refer to page F-176.)

® Actuator (Charge control)
Inspection (Refer to below.)

® Shutter valve
Inspection (Refer to below.)

Inspection

1. Disconnect the vacuum hose from the actuator.

2. Connect a vacuum pump.

3. Verify that the actuator rod is pulled when applying vacu-
um more than 6.7 kPa {50 mmHg, 1.9 inHg)

4. If not as specified, replace the actuator. (Refer to page
F-91.)
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SEQUENTIAL TWIN TURBOCHARGER SYSTEM

CHARGE

88

CHARGE RELIEF VALVE

Removal / Installation

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

System operation

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME as shown.

2. Turn ignition switch to ON.

3. Shortthe PCME terminal 4S and verify that the operating
sound is heard when the solenoid valve ON.

4.1f no sound is heard, check the solenoid valve.
(Refer to page F-176.)

Inspection

1. Remove the charge relief valve.

2. Connect a vacuum pump to port A.

3. Apply approx. 26.7kPa {200 mmHg, 7.87 InHg} to port A
and verify that air flows between B and C.

4, Replace if necessary.




SEQUENTIAL TWIN TURBOCHARGER SYSTEM F

49 F018 902

CONNECTOR
B

TURBOCHARGER

Actuator (Turbo precontrol)

System operation

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch to ON.

3. Short the PCME terminal 4V and verify that the operating
sound is heard.

4.1f no sound is heard, check the solenoid valve. (Refer to
page F-93.)

Inspection

1. Disconnectthe air hoses and attached one tothe SST and
plug the other pipe as shown.

2. Verify that the actuator rod is moved when applying com-
pressed air pressure to 69-98 kPa {0.7-1.0 kgf/cm2,
10-14 psi)

Caution
e Applying more than 98 kPa {1.0 kgf/cm2, 14 psi} of
compressed can damage the actuator.

3. Replace turbocharger, if necessary.
(Refer to page F-91.)
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49 F018 902

) ACTUATOR
(WASTEGATE CONTROL)

BLACK GREEN

=

1

90

Actuator (wastegate control)

System Operation

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch to ON.

3. Short the PCME terminal 4U and verify that the operating
sound is heard.

4.1f no sound is heard, check the solenoid valve
(Refer to page F-93.)

Inspection

1. Disconnectthe air hoses and attached one tothe SST and
plug the other pipe as shown.

2. Verify that the actuator rod is moved when ap?lying
pressed air pressure to 69-98 kPa {0.7-1.0 kgf/Cm
10-14 psi)

Caution
e Applying more than 98 kPa {1.0 kgf/cm?, 14 psi} of
compressed can damage the actuator.

3. Replace turbocharger, if necessary.
(Refer to page F-91.)

CHECK VALVE

Inspection

1. Remove the check velve.

2. Blow through A and verify that air flows from B.

3. Blow through B and verify that air does not flow from A.




SEQUENTIAL TWIN TURBOCHARGER SYSTEM

Removal / Installation

Turbocharger handling procedures.

® Holding the actuator, the rod, or the actuator hose when removing and carrying the turbocharger can

cause damage.
® Set the turbine down with the shaft horizontal.

® Replace damaged studs and nuts. Use only the specified studs and nuts. Using damaged or unspecified

studs and nuts can cause gas leakage because of insufficient clamping.

® Cover the turbocharger air port and exhaust port with tape to keep out foreign material.

Foreign material may damage the turbocharger’s internal components.

1. Disconnect the negative battery cable.

2. Lift up the vehicle.

3. Drain the engine coolant.

4. Remove in the order shown in the figure.

5. Install in the reverse order of removal, reffering to Installation Note.

8-11N-m 22-29 {2.3-3.0, 15-22LAC
8-11 N-m {80-110kgf-cm,69-95in-Ibf} {80-110kgf-cm, SELF LOCK NUT, REPLACE
A 4.9-69N-m 69-95in- Ibf) | 37-52{3.8-5.3, 27-38}

AN {50-70kgt-c:
@len-lbf 3

8-11N'm SO 258 f& N g
{80-110kgt-cm, TN 2 1 - 11N-m
69-95in- Ibf} == S

GASKET,
REPLACE

~ GASKET, REPLACE

GASKET, @
REPLACE
64-89 {6.5-9.1, 47-66}

— CLIP, REPLACE

©—— 16-23{1.6-2.3,12-17}
: - 7.8-10.8N-m

FASTENER, GASK {80-110kgf-cm,

REPLACE ) 3 REPLACE 69-95in-Ibf}

43-58
f-cm, {4.4-5.9,32-43)
95in-1bf}  SELF LOCK NUT,
REPLACE

“"'ﬂ. 8-11 N-m {80-110kgf-cm, 69-95in-Ibf}

GASKET,
REPLACE
19-26
{1.9-2.6, o 4 DN Sir
22-36} W S PR, = | ~ 8-11 N-m {80-110kgf-cm, 69-95in-Ibf}
} \3—11N-m{BO—ﬂOkoi-m,BQ—SSln-lbﬂ
{50-70kgf-cm, 43-62in-Ibf}
DRIVE BELT
ADJUSTMENT
PAGEF-122

Ao &— 19-26{1.9-26, 14-19)

N-m {kgf-m, ft-1bf}
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F SEQUENTIAL TWIN TURBOCHARGER SYSTEM

1. Negative battery cable
2. Under cover
3. Braket
4. Three-way catalyst assembly
5. Insulator
6. Oxygen sensor
7. Warm-up three-way catalyst
8. Fresh air duct
9. Air hoses
10. Air cleaner housing
11. Accelerator cable

16. Air hose

17. Air pipe

18. Charge control valve assembly
INSPECHiON swwswsswwwns pevamwms page F-87

19. Air intake pipe (Secondary)

20. Air intake pipe (Primary)

21.Water hose

22.Oil return pipes

23.0il pipe

24, Water hose

25. Turbocharger

Removal / Installation . ......... page F-80 INSpection .......oeeeiiiinneann.-. below

Inspection / Adjustment ........ page F-80 26. Actuator (Turbo control)
12. Pressure chamber Inspection ..............oonn. page F-86
13. Air pipe
14. Drive belt
15. Air pump

ACTUATOR Installation Note
ACTUATOR ROD (TURBO CONTROL) 1. Verify that the paint mark on the actuator rod is aligned

LOCKNUT

BRACKmﬁ
e

VERIFY THAT PAINT MARK IS ALIGNED

F-92

with actuator braket end.
2. If the mark is not aligned, adjust the actuator rod length

3. Check the stud bolt tighting torque before installing turbo-
charger.

Tighting torque
A:16-24N*m{1.6-2.4kgf=m,12-17ft=Ibf}
B:8-12N-m{0.8-1.2kgf=m,5.8-8.7 ft*Ibf}

Inspection

1. Be sure the engine is cool.

2. Remove the turbocharger.

3. Check that the compressor wheel assembly turns smoot-
iy.

4. If there is excessive drag or noise, replace the turbochar-
ger.
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SOLENOID VALVE (TURBO PRECONTROL, WASTEGATE CONTROL)
Removal / Installation

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

@\ / 8-11 N-m {80-110kgf-cm, 69-95 in-Ibf}
8-11N-m <
{80-110kgf-cm,
69-95in- Ibf}
Q=) ,
e
1. Pressure chamber 4. Solenoid valve. (Turbo precontrol)
2. Connectors INSpection ssewsswss vumansaswesy i below
3. Vaccum hoses 5. Solenoid valve. (Wastegate control)
INSPection sy s ss snmamisEs sy s9s below
== Inspection

1. Remove the solenoid valve.
2. Blow through the solenoid valve from hose A and check
that air does not flow from B to A.

0 A
] B
GROUND 3. Apply battery positive voltage to solenoid valve and check
that air does flow the solenoid valve from A to B.
4.1f not as specified, measure the resistance.
12V
Resistance: 29-33 Cl {20°C [68°F]}
A
B |© @
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F FUEL SYSTEM

FUEL SYSTEM

DESCRIPTION

This system supplies the necessary fuel at constant pressure to the injectors.

Fuel is metered and injected into intake manifold and intake port according to the injection control signals
from the PCME (Powertrain Control Module (Engine)).

This system consists of fuel pump, fuel filters, pressure regulator, pulsation dumper, solenoid valve (Pres-
sure regulator control), and injectors.

SECONDARY INJECTOR - OPERATING RANGE

When the engine speed is above 2750 RPM and the total fuel injection amount is above the present
amount (pre-programmed in the ECU), the secondary fuel injector operates.

The total fuel injection amount is determined by engine speed, intake manifold pressure, intake air
temperature and atmospheric pressure.

For troubleshooting the secondary fuel injector, please refer to the self-diagnosis
function-service code No. 71 and 73.

PRESSURE
REGULATOR FUEL VAPOR VALVE
FUEL
i) SEPARATOR
(HIGH
PRESSURE)
PULSATION

FUEL INJECTOR DAMPER
(SECONDARY) &
5 CHECK
\ VALVE
_ (ONE WAY)

= CHACOAL -
CANISTER TANK
FUEL PUMP
(IN TANK)

SOLENOID VALVE
(PRESSURE REGULATOR

SOLENOID VALVE
(PURGE CONTROL)

W

N
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FUEL SYSTEM F

PREPARATION
SST
49 F013 102
491018 901 For For
inspection Hose inspection
Injector checker of injector injector checker of injector
PRECAUTION
Warning

® 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
® Fuel line spills and leaks are dangerous. Fuel can

igniteand cause seriousinjuries or death and dam-
age. Fuel canalsoirritate skin and eyes. To prevent
this, always complete the following “Fuel Line
Safety Procedures”.

Fuel Line Safety Procedures
A.Release the fuel pressure before disconnecting a
fuel line.
1. Start the engine.
2. Remove the fuel pump relay.
3. After the engine stalls, turn the ignition switch to
OFF.
4, Install the fuel pump relay.
B.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.
C.Install hose clamps to secure the fuel pressure
gauge connections.
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FUEL SYSTEM

N
CONNECTOR

" DATA LINK ““\

2

96

Priming Fuel System

After releasing the fuel pressure for repairs or inspection,

the system must be primed to avoid excessive cranking

when first starting the engine. Follow the steps below.

1. Connect the data link connector terminals F/P and GND
with a jumper wire.

2. Turn the ignition switch ON for Approximately 10 se-
conds and check for fuel leaks.

3. Turnthe ignition switch OFF and remove the jumper wire.

SYSTEM OPERATION
Fuel Pressure Hold Inspection

Warning

® Fuel line spills and leaks are dangerous. Fuel can
igniteand cause seriousinjuries or death and dam-
age. Fuelcanalsoirritate skin and eyes. To prevent
this, always complete the “Fuel Line Safety Proce-
dures” on page F95.

1. Disconnect the negative battery terminal.
2. Install a fuel pressure gauge as shown.
3. Connect the negative battery terminal.

4. Connect the data link connector terminals F/P and GND
with a jumper wire.

5. Turnthe ignition switch ON for 10 seconds to operate the
fuel pump.

6. Turn the ignition switch OFF and disconnect the jumper
wire.

7. Observe the fuel pressure 5 minutes.

Fuel pressure:
More than 150 kPa {1.5 kgf/cmZ, 21 psi)

8. If not as specified, perform the following inspections.
® Fuel pump hold pressure. (Refer to page F-100.)
® Pressure regulator fuel line pressure.

(Refer to page F-104.)
® |njector fuel leakage. (Refer to page F-107.)




FUEL SYSTEM F

Fuel Line Pressure Inspection

Warning

® Fuel line spills and leaks are dangerous. Fuel can
igniteand cause seriousinjuries or death and dam-
age.Fuelcanalsoirritate skinand eyes. To prevent
this, always complete the “Fuel Line Safety Proce-
dures” on page F95.

1. Disconnect the negative battery cable.
i 2. Install a fuel pressure gauge as shown in the figure.
3. Connect the negative battery cable.

"/ INSALL
CLAMP

4. Connect data link connector terminals F/P and GND with
a jumper wire,

5. Turn the ignition switch ON.

6. Measure the fuel line pressure.

Fuel line pressure:
250-260 kPa {2.5-2.7 kg/cm?, 36-38 psi}

Pressure low - Measure fuel pump maximum pressure.
(Refer to page F-101.) If as specified, the
fuelline or fuel filter might be clogged or re-

stricted.
Pressure high - Replace the pressure regulator.
(Refer to page F-105.)
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F FUEL SYSTEM

FUEL TANK
Removal / Inspection / Installation

Warning

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

® Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel
Line Safety Procedures” on page F-95.

® Repairing a fuel tank that has not been properly steam cleaned can be dangerous. Explosion
or firemay causedeath or seriousinjury. Always properly steam clean afuel tank before repair-
ing it.

1. Drain the fuel from the fuel tank.

2.Remove in the order shown in the figure.

3. Inspect the fuel tank components visually and repair or replace if necessary.
4. Install in the reverse order of removal, referring to Installation Note.

1.1-1.7N-m {11-17kgf-cm, 9.5-15in- Ibf}

EEJEIQEH, 7.8-10.8 N-m {80-110kgf-cm,69-95in-1bf}

REPLACE /
g © l

FASTNER

e

9.5-15in-Ibf}

7.8-10.8N-m
{80-110kgf-cm,
69-95in- Ibf}

SEAL RUBBER,
REPLACE

7.8-10.8N-m
{80-110 kgf-cm,
69-95in-Ibf}

2.5-29N- m{25—30kgf cm,
22-26in-Ibf}

N-m {kgf-m, ft-Ibf}
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1. Battery cable
2. Fuel hoses

InstallationNote .............. page F-99

3. Evapolative hoses

Installation Note . ............. page F-99

4. Under cover
5. Fuel filler pipe
6. Fuel tank strap
7. Fuel tank
Inspect for cracks and corrosion

]

5-9mm {0.2-0.35 in}

ammo

4

8. Check valve

INSpection ;. sissssisssrisins page F-132
9. Separator

Inspect for cracks and corrosion

10. Fuel vapor valve
Inspection ......ccoevvevnnn. page F-132
11. Fuel pump
Inspection .................. page F-101
Removal / Installation ........ page F- 98
Assembly / Disassembly ..... page F-102

12.Nonreturn valve

Installation Note

1. Pushthe ends of the mainfuel hose, fuel return hose, and
evaporative hoses onto the fuel tank fittings at least 25
mm {1.0in}.

2. Push the fuel filter hose onto the fuel tank pipe and filter
pipe at least 35 mm {1.4 in}.

3. Push the evaporative hoses onto the fuel vapor valve at
least 20 mm {0.8in}.

4. Push the evaporative hoses onto the check valve at least
17 mm {0.7 in}.

5. Connect the fuel filler hose and breather hose onto the
fuel tank as shown in the figure.

Nonreturn Valve _
Verify that the nonreturn valve operates under its own
weight as shown in the figure.
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F FUEL SYSTEM

FUEL PUMP

Inspection

Fuel pump operation

1. Connect the data link connector terminals F/P and GND
with a jumper wire.

2. Remove the fuel filler cap.

3. Turn the ignition switch 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 the fuel pump
connector wire W/R.

Voltage: Battery positive voltage

7.1f not correct, check the fuel pump relay and its circuits.
(Refer to page F-110.)

8. If the voltage is normal, check for continuity between fuel
pump connector A and B.

9. If there is no continuity, replace the fuel pump.

Hold pressure _ .
Perform the inspection if the fuel pressure hold inspection
is not as specified.

Warning

® Fuel line spills and leaks are dangerous. Fuel can
ignite and cause seriousinjuries or death and dam-
age. Fuelcanalsoirritate skinand eyes. To prevent
this, always complete the “Fuel Line Safety Proce-
dures” on page F-95.

- 1. Disconnect the negative battery terminal.

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.)

3. Connect the negative battery terminal.

4. Connect data link connector terminals F/P and GND with
a jumper wire.

5. Turn the ignition switch ON and measure the fuel pres-
sure.

Fuel pressure:
490-740 kPa {5.0-7.5 kgf/lcmZ2, 71-106 psi}

6. Turn the ignition switch OFF and disconnect the jumper
wire.
7. if not as specified, replace the fuel pump.




FUEL SYSTEM -

PRESSURE Fuel pump maximum pressure

Warning

® Fuel line spills and leaks are dangerous. Fuel can
igniteand causeseriousinjuries or death and dam-
age.Fuelcanalsoirritate skinand eyes. To prevent
this, always complete the “Fuel Line Safety Proce-
dures” on page F-95.

1. Disconnect the negative battery terminal.
2. Connect a fuel pressure gauge to the fuel main pipe and

plug the outlet of the gauge as shown. (Install clamps as

shown.)

3. Connect the negative battery terminal.

4. Connect data link connector terminals F/P and GND with
a jumper wire.

5. Turn the ignition switch ON to operate the fuel pump.

6. Measure the pump maximum pressure.

Fuel pump maximum pressure:
490-740 kPa {5.0-7.5 kgf/lcm?2, 71-107 psi}

7. Turn the ignition switch OFF and disconnect the jumper

wire.

8. If not as specified, replace the fuel pump.

Continuity Inspection

1. Remove the luggage room carpet.

2. Remove the acoustic wave guide assembly.
(if equipped)

3. Disconnect the fuel pump connector.

4, Check for continuity between the fuel pump connector A
and B.

5. If there is none, replace the fuel pump.
(Refer to page F-98.)
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Disassembly / Assembly

Warning

® When replacing the fuel system parts, keep sparks, cigarettes, and open flames away from the
fuel.

® Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel
Line Safety Procedures” on page F-95.

1. Disassemble in the order shown in the figure.
2. Assemble in the reverse order of disassembly, referring to Assembly Note.

SEAL RUBBER
REPLACE

1. Fuel pump connector 5. O-ring
2. Bracket 6. Seal rubber
3. Mounting rubber 7. Fuel filter (Low pressure side)
4. Fuel pump
Assembly Note
X O After installing the fuel pump to the braket, pull the pump

down so that it is tight against the braket.

£l
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FUEL FILTER
Replacement

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

High-pressure side

The fuel filter must be replaced at the intervals outlined in the maintenance schedule.
1. Before removing the fuel filter, release the fuel pressure from the fuel system.

2. Remove in the order shown in the figure.

3. Install in the reverse order of removal.

4. Verify that the fuel hoses are pushed fully onto the fuel filter nipple.

— 8-11N-m
{80-110kgf-cm,
69-75in-Ibf}

7.8-10.8 N-m {80-110kgf-cm, 69-95in-Ibf}

1. Under cover 2. Fuel filter (High-pressure side)
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PRESSURE REGULATOR
Inspection
Fuel line pressure

Warning

® Fuel line spills and leaks can be dangerous. Fuel
canignite and cause serious injuries or death and
can damage the vehicle. Fuel can also irritate skin
and eyes. To prevent this from happening, release
the fuel pressure according to “Fuel Line Safety
Procedures” on page F95.

1. Disconnect the negative battery terminal.

2. Connect afuel pressure gauge between the fuel filter and
the fuel main hose. (Install clamps as shown.)

3. Connect the negative battery terminal.

4. Start the engine and run it at idle.

5. Measure the fuel line pressure.

Fuel line pressure:
190-220 kPa {1.9-2.3 kgf/cm2, 28-32 psi}

Removal / Installation
(Refer to page F-105)

104




FUEL SYSTEM F

INJECTOR

Inspection (On-vehicle)

1. Warm up the engine and run it idle.

2. Listen for the operational sound of primary injector with a
screwdriver or a sound scope.

Removal / Installation

Warning

® 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” on page F95.

1. Remove in the order shown in the figure.
2. Install in the reverse order of removal, referring to installation Note.

— X ORNg
— REPLACE

kgf-cm, 22-30in-1bf}

N-m {kgf-m, ft-I1bf}

1. Negative battery cable 8. Injector (Primary)

2. Extension manifold (Refer to page F-76) [T T=Ten ([o]  QFRUER——p———— page F-107

3. Connector 9. Injector (Secondary)

4. Fuel hoses 1] o=Ton o] QO ——— page F-107

5. Fuel distributor assembly (Primary) 10. Pulsation damper

6. Fuel distributor assembly (Secondary) 11. Pressure regulator

7. Cover INSPECHON v sis swamimswms page F-104
12. Insulator

13. Air bleed socket
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Installation Note

Injector installation

1. Use new O-rings.

2. Apply asmall amount of clean engine oil to the O-rings be-
fore installing them.

3. Install the injector squarely into fuel distributor and gradu-
ally twist it.

4. Verify that the depositisnot to the holder inside of fuel dis-
tributor.

5. If there is, clean the holder inside by used to gasoline.

Fuel leakage test

1. Install the fuel hose.

2. Connect the data link connector terminals F/P and GND
with a jumper wire.

3. Turn the ignition switch ON and check for fuel leaks from
the fuel distributor.

4. If fuel leaks, check the injector O-ring and fuel distributor.

INTERMEDIATE Air bleed socket installation
Align the tab of the air bleed socket with the notches in the

HOUSING
f intermediate housing.
TAB

NOTCH
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Inspection

Injector resistance

1. Disconnect injector connector as shown in figure.

2. Measurethe resistance of the injection with an ohmmeter.

OHMMETER

Resistance: Approx. 13.8 A {20°C [68°F]}

3. If not as specified, replace the injector.

Fuel leakage test

Warning

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

1. Remove the injector together with fuel distributor.

; _ FROM 2. Connect the SST as shown in figure.

TO FUEL &\o” \\PRIMARY  FUEL 3. Connect the data link connector terminals F/P and GND
3 INJECTOR ~ FILTER with a jumper wire.

4. Turn the ignition switch ON and check for fuel leaks from

the injector.
Fuel leakage: Less than 1 drop /5 min.

5. If not as specified, check the injector O-ring and fuel dis-
tributor contact face.

6. Install the injector.

7. Turn the ignition switch ON and check for fuel leaks from
injector.

8. If not as specified, replace the injector.

Volume Test
1. Remove the injectors together with the fuel distributor.
2. Connect the SST as shown in figure.

Warning

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

3. Check the injection volume with a graduated container.

Injection volume
Primary injector:

e, 128-147 ml {128-147 cc, 3.84-4.41 fl 0z} / 15 sec.
A FUEL Secondary injector:
FILTER 198-227 ml {198-227 cc, 5.94-6.81 fl 0z} / 15 sec.

4.1f not as specified, replace the injector.

49 L018 901
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FUEL PUMP CONTROL SYSTEM

Description

® The PCME turns the fuel pump ON/OFF via the fuel pump relay. By controlling the fuel pump relay
(speed), the PCME also controls fuel pump operation in two phases to improve fuel pump reliability and
ensure the necessary fuel amount.

PCME

kA
e

FUEL PUMP FUEL PUMP
IGNITION RELAY (SPEED) RELAY

SWITCH -
[ —l —-!- - luu g
—— BATTERY o_Lc OJ_C

ol

FUEL PUMP RESISTOR

FUEL FUEL
TANK PUMP

<4

Fuel pump relay
® The fuel pump relay is controlled by the PCME and turns the fuel pump ON/OFF.

Fuel pump relay (speed)
® The fuel pump relay (speed) is controlled by the PCME and controls fuel pump operation voltage via the
fuel pump resistor.

Fuel pump resister
® The fuel pump resister controls fuel pump operation voltage. During low-speed engine operation, fuel
pump voltage is supplied via the fuel pump resistor.

Operation

(1) In low-speed range (1K terminal of PCME is battery positive voltage)
® The fuel pump is driven by voltage from the fuel pump resister.

(2) In high-speed range (1K terminal of is OV)
® The fuel pump is driven by battery positive voltage.

Operating conditions

The system operates when either of the following conditions is met.
® During engine start-up

® Solenoid valve (pressure regulator control) operating

® High speed and heavy load

108




FUEL SYSTEM F

FUEL PUMP RESISTOR

Removal / Installation

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

7.8-10.8N-m{80-110kgf-cm,89-85In-1bf} ™~

Inspection _
FUEL 1. Disconnect fuel pump resistor connector.
PUMP 2. Measureresistance of the fuelpumpresistor withanohm-
RESISTER meter
CONNECTOR :

Resistance 0.57-0.70Cl {at 20°C [68°F]}

3. Replace the fuel pump resistor if necessary.
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FUEL SYSTEM

FUEL PUMP
RELAY
(SPEED)

110

FUEL PUMP RELAY (SPEED)
Inspection
Operation check

Listen for operational sound of the fuel pump relay (speed)

when ignition switch ON.

Continuity inspection

Check continuity between the terminals with ohmmeter.

B+: Battery positive voltage

Terminal A-B Terminal C-D
Apply B+ Yes
Not apply B+ No




PRESSURE REGULATOR CONTROL (PRC) SYSTEM F

PRESSURE REGULATOR CONTROL (PRC) SYSTEM

DESCRIPTION

® This systemcancelsthevacuum applied tothepressureregulator andincreasesthe fuel pressureduring
hot engine start-up and for a period immediately following engine start-up. This improves hot stanting
as well as providing smooth idle.

SOLENOID
VALVE

IGNITION SWITCH ON r (PRESSURE

(STARTER SIGNAL) OFF REGULATOR
CONTROL)

FUEL THERMOSENSOR FUEL A fZI\]\

(FUEL TEMPERATURE) 5°N[|52°F] j“/ lTI

ENGINE COOLANT S’SIF.)ANT

TEMPERATURE SENSOR I Eoo (158°F]

PCMT ”EXCEPT N.

(PARK /NEUTRAL SIGNAL) P RANGE

BT

NEUTRAL /CLUTCH SW MT)

(MT) R

THROTTLE POSITION THROTILY

SENSOR (THROTTLE ggg’gge

OPENING ANGLE) MORE

*APPROXIMATELY

90 SECONDS DURING
AND AFTER ENGINE
START-UP

Operation
To prevent vapor-lock during hot restart idle, vacuum to the pressure regulator is momentarily cut, and fuel
injection pressure is increased.
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PRESSURE REGULATOR CONTROL (PRC) SYSTEM

GAUGE

"/ INSTALL

CLAMP

F-112

SYSTEM OPERATION

Warning

® Fuel line spills and leaks can be dangerous. Fuel
canigniteand cause serious injuries or death and
can damage the vehicle. Fuel can also irritate skin
and eyes. To prevent this from happening, release
the fuel pressure according to “Fuel Line Safety
Procedures” on page F-95.

1. Remove the fuel pump relay.

2.Connect a fuel pressure gauge to the main hose.
3. Connect the fuel pump relay.

4. Start the engine and run it idle.

5. Verify the fuel pressure.

Fuel line pressure
190-220 kPa {1.9-2.3 kgf/cm?, 28-32 psi}

6. Short the PCME Terminal 4M and verify that fuel pres-
sure.

Fuel line pressure
250-260 kPa {2.5-2.7 kgf/cm2, 36-38 psi)

7.1f not as specified, check the pressure regulator and sole-
noid valve.




EXHAUST SYSTEM F

EXHAUST SYSTEM

COMPONENT PARTS
Inspection (On-vehicle)
Start the engine and verify that there is no exhaust gas leakage from the exhaust system components.

Removal / Inspection / Installation

1. Remove in the order shown in the figure.

2.Check all parts and repair or replace if necessary.

3. Install in the reverse order of removal, referring to Installation Note.

7.8-10.8N-m {80-110kgf-cm, 69-95in-Ibf}

10 GASKET, REPLACE

7.8-10.8N-m {80-110kgf-cm, 69-95in-Ibf} @

_ GASKET, "\ A
® @ REPLACE : @
e ] 7 16-23 {1.6-2.3, 12-17)
P — B _- 2 L 3 \
f Q\\‘\\'——’b.‘ - 7 @
OF 3

]

ACAKEL: 7.8-10.8N-m

{80-110kgf-cm, ¥
69-95in-Ibf}

64-89 {6.5-9.1, 47-66}
7.8—10.8N-m{80—110k?f-cm,
69-95in

7810.8N-m
B Lokt om, N-m {kgf-m, ft-Ibf}

1. Braket 6. Warm-up three-way catalyst
2. Secondary air pipe. Inspect for deterioration and restriction.

Inspect for deterioration and restriction. 7. Turbocharger
3. Three-way catalyst Removal ............ Refer to page F-89

Inspect for deterioration and restriction. 8. Insulator
4. Main silencer 9. Exhaust manifold

Inspect for deterioration and restriction. Inspect for deterioration and restriction.
5. Insulator 10. Insulatior

= = Ins(;[ﬁllalt(ior? NOtgb It tighti before installi
- eck the stud bolt tighting torque before installing ex-
|4 O Q éj haust manifold.
Tighting torque:
J \\ 30-35N-m{3.0-3.6kgf*m,22-26ft - Ibf}
(o) o0 oo
9 — [ =
W e
N4
STUD BOLT
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F OUTLINE OF EMISSION SYSTEM

OUTLINE OF EMISSION SYSTEM

STRUCTURAL VIEW

The following systems are employed to reduce CO, HC, and NOx emissions.
1. Secondary air injection

2. Positive crankcase ventilation system

3. Fuel evaporative system

4. Three-way catalyst

5. Deceleration control system

6. Exhaust gas recirculation

FUEL VAPOR VALVE

CHECK VALVE
(PORT AIR) THREE-WAY
AIR CONTROL VALVE CATALYST

EGR VALVE /{9_ SPLIT AIR PIPE
AIR PUMP - \
' \' '

AIR PUMP

‘Q/ CHACOAL CANISTER
§ , CHECK VALVE
(ONE WAY)
A% CATCH TANK
PCV VA

SOLENOID VALVE
(PURGE CONTROL)
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SECONDARY AIR INJECTION F

SECONDARY AIR INJECTION

DESCRIPTION
The secondary air injection helps to clean the exhaust gas by introducing fresh air into the exhaust port or

three-way catalyst in relation to the during condition. S
The PCME controls secondary air by actuating the solenoid valves (secondary air switching, secondary air

bypass, relief 2, port air bypass, split air bypass) and the air pump relay.
This system consist of an air control valve (ACV), three way solenoid valves, air pump relay and powertrain

control module (engine).

CHECK VALVE  SOLENOID VALVE
(PORT AIR) _- (PORT AIR BYPASS)

%3/ 6% SECONDARY AIR

g BYPASS VALVE h&a
Nz :Q"@Q?”

ACV

SECONDARY AIR
SWITCHING VALVE

SOLENOID VALVE &
(SPLIT AIR
BYPASS) SOLENOID VALV
(RELIEF 2)

CHECK VALVE
(SPLIT AIR)

SECONDARY
AIR PIPE

AIR PUMP
RELAY

SECONDARY AIR
BYPASS VALVE

SOLENOID VALVE

AIR CLEANER (RELIEF 2)
HOUSING

AIR PUMP

]

k

SECONDARY AR [0 -
SWITCHING VALVE SUTTCHING CHECK'(A
- VALVE (PORT AIR
SOLENOID
VALVE
(SPLIT AIR
BYPASS) CHECK VALVE
(SPLIT AIR)
/ N\
_\ /
THREE-WAY CATALYST
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F SECONDARY AIR INJECTION

PREPARATION
SST
492113011B 49 F018 902 For
i For inspection
Air pump gauge inspection Adapter of solenoid
set © © © | ofairpump harness valve
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SECONDARY AIR INJECTION F

49 FO18 902

VACUUM
PUMP

SWITCHING
VALVE

AIR CONTROL VALVE (ACV)
Switching Valve
System operation
1. Connect the SST (Engine Signal Monitor Adapter Har-
ness) to the PCME as shown.
2. Start the engine and run it idle.
3. Short the PCME terminal 4N and verify that the engine
condition change (idle roughing).
4. If the engine condition does not change, check the follow-
ing below.
® Vacuum tube
Inspect the vacuum line fitting, connections and com-
ponents for leaks. (Refer to page F-10)
® Secondary air switching valve

Inspection (Refer to page F-176)
® Air relief valve

Inspection (Refer to page F118)
® Air pump

Inspection (Refer to page F-121)
® Air pump relay

Inspection (Refer to page F-123)

Inspection

1. Remove the air control valve. (Refer to page F-119.)

2.Connect avacuum pump to port A.

3. Verify that the switching valve opens at a vacuum 14.7
kPa {110 mmHg, 4.3 inHg}.

Caution
® Applying vacuum greater than 66.7 kPa {500
mmHg, 19.7inHg) can damagetheair control valve.

4. If not as specified, replace air control valve.
(Refer to page F-119.)
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SECONDARY AIR INJECTION

49 FO18 902

F-118

Air Relief Valve

System operation

Engine Signal Monitor

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME as shown.

2. Start the engine and run it idle.

3. Verify that air does not flows from air relief Valve.

4. Short the PCME terminal 3P and verify that the air flows
from air relief valve.

5. If the air does not flow, check the following condition be-
low.
® Vacuum tube

Inspect the vacuum line fitting, connections and com-

ponents for leaks. (Refer to page F-10)
® Secondary air bypass valve

Inspection (Refer to page F-176)
® Air pump

Inspection (Refer to page F-121)
® Air pump relay.

Inspection (Refer to page F123)

Inspection

1. Remove the air control valve. (Refer to page F-119.)
2. Connect a vacuum pump to port A.

3. Verify that the air relief valve opens at avacuum 19.3 kPa
{145 mmHg, 5.7 inHg}.

Caution
® Applying vacuum greater than 66.7 kPa {500
mmHg,19.7inHg} candamagetheair control valve.

4.1f not as specified, replace air control valve.




SECONDARY AIR INJECTION -

Removal / Installation

1. Remove the extension manifold. (Refer to page F-76.)

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

7.8-11N-m{80-110 kgf-cm,
69-95in- Ibf}

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

1. Solenoid valve (Turbo control)

5. Solenoid valve (Port air bypass)

Inspection ........covuuuunn. page F-176 Inspection .......ccovvvevininnnnnn. below
2. Air control valve 6. Solenoid valve (Split air bypass)
3. Gasket Inspection ............co.... page F-120
4. Check valve (Port air) 7. Solenoid valve (Relief2)

g1 07T i [o] ) EVREOR—— page F-120 INSPECLION . i wviswanmama smuue page F-123

49 F018 902

SOLENOID VALVE (PORT AIR BYPASS)

System Operation

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch ON.

3. Shortthe PCME terminal 3N and verify that the operation-
al sound is heard.

Inspection .

1. Disconnect the solenoid valve (Port air bypass) connec-
tor.

2. Measure the solenoid valve resistance with an ohmmeter.

Resistance: 26.6-32.6 & (20°C [68°F])

3. If not as specified, replace solenoid valve. (Above)
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F SECONDARY AIR INJECTION

49 FO18 902

BLACK GREEN

120

SOLENOID VALVE (SPLIT AIR BYPASS)

System Operation

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch ON.

3. Shortthe PCME terminal 4F and verify that the operation-
al sound is heard.

Inspection _
1. Disconnect the sole_n0|d valve._ .
2. Measure the solenoid valve resistance with an ohmmeter.

Resistance: 27-32 £1{20°C [68°F]}

3. If not as specified, replace solenoid valve. (Refer to page
F-119.) -

CHECK VALVE (PORT AIR)

Inspection

1. Disconnect the air hose (From air pump to air control
valve) at the air control valve.

2. Start the engine and run it idle.

3. Verify that the exhaust gas does not flow from air control
valve.

4. If the exhaust gas flows from air control valve, replace the
check valve (port air). (Refer to page F-119.)

CHECK VALVE (SPLIT AIR)

Inspection

1. Disconnect the air hose (From air control valve to air pipe)
at the air pipe.

2. Start the engine.

3. Increase the engine speed to 2,000 rpm and verify that
the exhaust gas does not flow from split air pipe.

4. 1f not as specified, replace the check valve (Spilit air).

CHECK VALVE

Inspection

1. Remove the check valve.

2. Blow through A and verify that air flows from B.

3. Blow through B and verify that air does not flow from A.




SECONDARY AIR INJECTION F

MAGNETIC
CLUTCH

AIR PUMP

System Operation

1. Start the engine.

2. Increase the engine speed to above 3250 rpm and verify
that the air pump magnetic clutch OFF.

Inspection

Magnetic clutch

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch ON.

3. Short the PCME terminal 2J and verify that the magnetic
clutch OFF.

4. If the magnetic clutch does not OFF, check the air pump
relay. (Refer to page F-123.)

5. If the relay is OK, disconnect the air pump connector and
check the continuity.

6. If not as specified, replace the air pump.

Continuity

1. Disconnect the air pump connector.

2. Check for continuity between terminals.
3. If no continuity, replace the air pump.

Pressure

1. Disconnect air hose (from air control valve to air pump) at
the air control valve.

2. Connect the SST to the air hose.

3. Start the engine and run it idle.

4. Measure the pressure.

Pressure
More than 4.9 kPa {0.05 kgf/cm?2, 0.7 psi}

5. If not as specified, replace the air pump.
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F SECONDARY AIR INJECTION

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

19-25 {1.9-2.6,14-19}

(]
s ﬂ\ /\ 19-25 {1.9-2.6, 14-19}
M
Nm{kgt-m,ft-Ibf}
1. Air hoses 4. Braket
2. Connector 5. Air pump
3. Drive belt Inspection ...........ocviannn page F-121
Inspection ........coeviiiiiiinnnnnn below

AIR PUMP DRIVE BELT

Inspection

1. Checkthedrive belt for cracks deterioration or oil contam-

ination.

2. Replace if necessary.
3. If the belt is noisy, check for loose or misaligned pulleys.

Adjustment
Refer to section C.
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SECONDARY AIR INJECTION F

AIR PUMP RELAY

Inspection (On-vehicle)
Check that a "clicking” sound is heard at the Air pump
relay when turning the ignition switch ON and OFF.

Inspection

1. Disconnect the air pump relay.

2. Apply Battery positive voltage and ground to terminals B
and D of the relay.

3. Check continuity of the relay.
B+: Battery positive voltage

Operation A-C terminals
B+ Applied Continuity
B+ Not applied No continuity

49 F018 902

SOLENOID VALVE (RELIEF2)

System Operation

Engine Signal Monitor

1.Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME.

2. Turn ignition switch ON.

3. Shortthe PCME terminal 3K and verify that the operation
sound is heard.

Inspection

1. Disconnect the solenoid valve. (Refer to page F-119.)

2.Measure the solenoid valve resistance with an ohmmeter.
Resistance 27-32 £2 (20°C [68°F]}

3. If not as specified, replace solenoid valve.
(Refer to page F119.)
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F POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

DESCRIPTION

The PCV valve is operated by the intake manifold vacuum.

When the engine is running at idle, the PCV valve is opened slightly and a small amount of blow by gas is
drawn into the dynamic chamber to be burned.

As the engine speed rises the PCV valve is opened further, allowing a larger amount of blow by gas to be

drawn into the intake manifold.

TO

AIR CLEANER COOLER
HOUSING ‘ '

FROM CHARGE AIR

FROM
AIR CLEANER FROM
HOUSING AIR CLEANER
' HOUSING }
INTAKE MANIFOLD J
(_ _.\ Su
r =

TURBOCHARGER

PCV VALVE

Inspection

1. Warm up the engine to the normal operating temperature
and run it at idle.

2. Disconnect the PCV valve with the ventilation hose.

3.Block the PCV valve opening.

4. Verify that vacuum is felt.

5. Remove the PCV valve.

6. Blow through the valve from port A and verify that air
comes out of port B.

7. Blow through the valve from port B and verify that no air
comes out of port A.

8. Replace the PCV valve if necessary.




EXHAUST GAS RECIRCULATION (EGR) F

EXHAUST GAS RECIRCULATION (EGR)

DESCRIPTION

This system recirculates a small amount of exhaust gas into the intake manifold to reduce the combustion
temperature, and reduce NOx emissions.

This system consists of the EGR valve, EGR function sensor, solenoid valve, PCME and input devices.

SOLENOID VALVE
w CRANKSHAFT
INTAKE POSITION
MANIFOLD SENSOR
ENGINE COOLANT
TEMPERATURE
SENSOR
MANIFOLD
ABSOLUTE
PRESSURE
SENSOR
THROTTLE
POSITION
SENSOR
NEUTRAL /
EGR FUNCTION %#}TCH SWITCH
SENSOR
PCMT
J (AT)
EXHAUST MANIFOLD
Operation .
Cold engine (Engine coolant temperature: below 70°C [158°F])
EGR operation is stopped to improve drivabilty when the engine is cold.
Warm engine
The PCME controls the solenoid valve to supply EGR gases as described below.
Operating condition EGR operation Remark
Idle
Deceleration Stooped
High engine speed PP Above 3850 rpm
Heavy load o
. ® MT 5th gear, AT OD position
Others Supplied EGR gas ® Engine speed above 1700 rpm
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EXHAUST GAS RECIRCULATION (EGR)

PREPARATION
SST
49 FO18 902 For
inspection
Adapter of solenoid
harness @ valve

126

SYSTEM OPERATION

1. Connect the SST (Engine Signal Monitor Adaptor Har-
ness) to the PCME as shown.

2. Start the engine.

3. Accelerates the engine and verify that PCME terminal 40
voltage B+ while the engine is still cold.

4. Warm up the engine to normal operating temperature and
run it atidle.

5. Short the PCME terminal 40 and verify that the engine
runs roughly or stalls at idle.




EXHAUST GAS RECIRCULATION (EGR)

EGR VALVE

Removal / Installation

1.Remove the intake air system component parts. (Refer to page F-76.)
2.Remove in the order shown in the figure.

3. Install in the reverse order of removal.

69-95in-Ibf}

7.8-108N'-m _ &)
{80-110 kgf-cm, ©

GASKET,
REPLACE

25-3.5N-m
{25-35 kgf-cm,
22-30in-Ibf}
1. Insulator 3. EGR valve
2. Connector INSPECtioN 5 jusisssniaibsrssiivsis below
Inspection
EGR VALVE 1. Connect a vacuum pump as shown and apply vacuum.
2. Verify that the EGR valve moves at more than the speci-
o fied vacuum.
' Specification:
H 11-15.3 kPa {85-115 mmHg, 3.5-4.5 InHg}
gAC%UM 3. If not as specified, replace EGR valve.
UM
EGR FUNCTION SENSOR
Inspection
% 1. Remove the EGR valve. (Refer to above)
R ey aum 2. Connect a ohmmeter between the terminals.
“:_,/ 3. Connect a vacuum pump as shown and apply vacuum.
o || = | 4. Verify that the EGR function sensor ON (continue) at
(e ,@p|' : J \? more than the specified vacuum.
oS\ L
- [\ Specification:
E 11-15.3 kPa {85-115 mmHg, 3.3-4.5 inHg}
OHMMETER
,@ : (D 5. If not as specified, replace EGR valve.

SOLENOID VALVE (EGR)
Inspection
(Refer to page F-176)
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F THREE-WAY CATALYST SYSTEM

THREE-WAY CATALYST SYSTEM

DESCRIPTION _
Two bets three-way catalysts are used to reduce CO, HC, and NOx emissions. For efficient operation, the

warm-up three-way catalyst is placed close to the exhaust manifold so that it will heat up quickly and purify
exhaust gas efficiently when engine runs at idle.

WARM-UP THREE-WAY CATALYST

MAIN SILENCER

EE‘CONDARY THREE-WAY CATALYST

INJECTION
PIPE

The three-way catalysts reduce CO and HC, emissions through oxidization and NOx emissions by chemi-
cal reaction.

Three-way catalyst Type
Warm-up three-way catalyst Metal
Three-way catalyst Monotythic

Operation

(1) Before the engine is warmed up, when large amounts of CO and HC are ceated, the three-way catalyst
is supplied port air and uses both the first and second stages as the oxidization catalyst.

(2) In the normal driving range, the three-way catalyst is supplied split air and uses the first stage as the
ternary catalyst and second stage as the oxidization catalyst.

(3) During high-speed driving, an additional air to the three-way catalyst is cut off, and the first and second
stages are used the ternary catalyst.

First stage Second stage Remark
Port air Oxidation Oxidation Low-speed range, Deceleration range
Split air Ternary Oxidation Cruising range
Air cut Ternary Ternary High-speed range

THREE-WAY CATALYST (WARM-UP THREE-WAY

CATALYST AND THREE-WAY CATALYST)

Inspection

1. Check the three-way catalyst for deterioration or clog-
ging.

2. Check the insulation covers welded onto the three-way
catalyst for damage.

3. Excessive heatwill occur atthe floor if the insulation cover
is touching the three-way catalyst.
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FUEL EVAPORATIVE SYSTEM F

FUEL EVAPORATIVE SYSTEM
DESCRIPTION

CHECK VALVE FUEL VAPOR VALVE

ONE-WA SOLENOID
( ) VALVE SEPARATOR

CHECK VALVE
(TWO-WAY)

FUEL TANK

CHACOAL
CANISTER

CHECK VALVE (ONE-WAY)
CATCH TANK

(PURGE CONTROL)

CHECK
VALVE (TWO-WAY)

@ CHACOAL
' CANISTER ! I

FUEL VAPOR VALVE

The fuel evaporative system temporarily stores in the canister the evaporative fumes generated in the fuel
tank. The stored gas is then passed into the air intake system for combustion when the engine is running.:
This operation prevents evaporative fumes from flowing out to the atmosphere.

Sending a large volume of evaporative fumes at one time into the air intake system deteriorates the air fuel
ratio; thus, the PCME uses the solenoid valve (purge control) to regulate this volume.

Operation

With engine stopped and no load applied

The evaporative fumes from the fuel tank are absorbed by the charcoal canister.

With engine running and load applied

The evaporative fumes absorbed by the charcoal canister are drawn into the engine viathe solenoid valve
(purge control). The volume of fumes drawn depends on engine conditions.
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F FUEL EVAPORATIVE SYSTEM

SOLENOID VALVE
(PURGE CONTROL)

{80-110kgf-cm
69-95in-|

Bl

F-130

SYSTEM OPERATION

1. Warm up the engineto normal operating temperature and
run it at idle.

2. Disconnect the vacuum hose from the solenoid valve
(purge control) as shown in the figure, and verify that no
vacuum is felt at the solenoid valve.

3. If not as specified, check the solenoid valve.




FUEL EVAPORATIVE SYSTEM F

SOLENOID VALVE
(PAURGE CONTROL)

SOLENOID VALVE (PURGE CONTROL)

Removal / Installation

1. Disconnect the vacuum hoses and connector from sole-
noid valve.

2. Remove the mounting nuts and solenoid valve.

3. Install in the reverse order of removal.

Inspection

1. Disconnect the vacuum hoses and connector fromthe so-
lenoid valve.

2. Blow into the valve and verify that no air flows through it.

3. Apply battery positive voltage as shown in the figure.

4. Blow into the valve and verify that air flows through it.

5. If not as specified, measure the solenoid valve resistance
with an ohmmeter.

Resistance: 30-34 Q. (20°C [68°F])
6. If not as specified, replace the solenoid valve.
CHARCOAL CANISTER
Inspection

Visually check for damage and replace the charcoal can-
ister if necessary.
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FUEL EVAPORATIVE SYSTEM

132

CHECK VALVE (TWO-WAY)

Inspection

1. Remove the check valve.

2. Checkthe operation of the check valve by using avacuum

pump.

Apply approx. 5 kPa (37 mmHg, 1.46 inHg} _
vacuum at port A Air flow
Apply approx. 6 kPa {44 mmHg, 1.73 inHg} )
vacuum at port B Air flow

CHECK VALVE (ONE-WAY)

Inspection

1. Remove the check valve.

2. Blow through the check valve from port A, and check that
the air flows from port B.

3. Blowthroughthe check valve from port B, and check there
is no flow.

SEPARATOR

Inspection
Visually check for damage and replace the separator if
necessary.

FUEL VAPOR VALVE

Inspection

1. Remove the valve.

2. Blow through the valve and verify that air flows in the
direction shown.

3. Turnthe valve over andblow through the valve. Verify that
no air flows.
4. Replace the valve if necessary.




DECELERATION CONTROL SYSTEM =
DECELERATION CONTROL SYSTEM

DESCRIPTION

® Dashpot . To prevent the throttle valves from closing suddenly.

® |dle air control valve : To prevent afterburn, air is supplied to intake manifold during deceleration.

® Fuel cut control : To improve the fuel economy and to prevent engine bucking during decelera-
tion.

® Air bypass valve . Bypasses compressed air from after the turbocharger to air cleaner housing

during deceleration to prevent noise.

IDLE AIR
CONTROL VALVE

NEUTRAL
SWITCH

CLUTCH
SWITCH

IGNITER

CRANKSHAFT
POSITION SENSOR
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F DECELERATION CONTROL SYSTEM

TEEN TIMING LIGHT

DATA LINK
C

< THROTTLE

LEVER

LOCKNUT

.

A
IDLEAIRCONTROL -
VALVECONNECTOR =| g K

v

F-134

DASHPOT

Inspection

1. Open the throttle valve fully, then push the dashpot rod
with a finger and verify that the rod goes in slowly.

2. Release the rod and verify that it comes out quickly.

3. Replace it, if necessary.

Adjustment

1. Warm up the engine to the normal operating temperature
and runit idle.

2. Verify that the fast idle cam separates.

3. Turn all electrical loads OFF

4, Connect atachometer to the data link connector terminal
IG-.

5. Open the throttle valve until the dashpot rod separates
from the lever.

6. Checkthe engine speed when the dashpotrodtouchesto
the lever.

Engine speed: 2600-3000 {2800+ 200} rpm

7.Loosen the locknut and adjust by turning the dashpot, if
necessary.

ANTI AFTERBURN CONTROL

System operation

1. Start the engine and run it at idle.

2. Disconnect the idle air control valve connector.

3.Increase the engine speed to over 4,000 rpm then de-
crease the engine speed rapidly.

4, Verify that the engine speed decrease roughly at 1500~
1000 rpm.




ELECTRICAL LOAD (E/L) CONTROL SYSTEM

ELECTRICAL LOAD (E/L) CONTROL SYSTEM

DESCRIPTION

The engine speed increases when any of the following switches are ON.

® Rear window defroster switch

® Headlight switch

® Blower switch 3rd or 4th position.

1.

il‘_d,. } HEADLIGHT r@

DEFROSTER

f REAR WINDOW

1©

HC 3
{L

1©

<

DATA LINK
CONNECTOR

FEN _l©

@)

E/L UNIT

MIL

@

||+—-@

C> TO PCME

PREPARATION
SST

49 B019 9A0
System Selector

For

diagnosis

49 HO18 9A1

Self-Diagnosis
Checker

For
diagnosis
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ELECTRICAL LOAD (E/L) CONTROL SYSTEM

4 49 B019 9A0

SYSTEM OPERATION

1. Connect the SST (System selector) to the data link con-
nector.

2. Set switch A to position 1 and TEST SW to SELF-TEST.

3. Connectthe SST (Self-Diagnosis Checker) to the System
Selector and aground.

4. Set the select switch to position A.

5. Turn ignition switch ON.

6. Check if the monitor lamp illuminates when E/L unit rela-
tive switch is made to function. (Refer to page F-67.)

Inspection

1. Remove the E/L unit. (Refer to page F-150.)

2. Connect the E/L unit connector.

3. Measure the voltage at each terminal by using a voltme-
ter.

4. If any E/L unitterminal voltageis incorrect, check theinput
or output device and related wiring harness. If they are

Terminal voltage

normal, replace the E/L unit.

B+: Battery positive voltage

Terminal | Input | Output Connected to Test condition Correct voltage Remark
A —_— -— Mainrelay Ignition switch ON B+ -
B O TNS relay Position light ON Below 1.0V
Position light OFF B+ -
C ey — e -— -— —-—
D O Rear window Rear window defroster OFF B+ Ignition switch ON
defroster ready Rear window defroster ON Below 1.0V
E (@] Blower motor relay Blower switch 3rd or 4th position Below 1.0V Ignition switch ON
Blower switch 1st or 2nd position B+
F —_ —_ —_ — — -
G . - i - s -
H O Self-Diagnosis Buzzer sounded for 3 sec, after ignition switch Below 2.5V o With Self-
checker OFF = ON Diagnosis Check-
Data link er and System
connector (FEN) Buzzer not sounded for after 3 sec. B+ Selector
Buzzer sounded Below 2.5V * ?2’32 rst)éssttesr\r)vi?c?
Buzzer not sounded B+ at SELF TEST
| —_ - —_ s — —
J - i — - - .
K (@] Malfunction Lamp illuminated for 3 sec. after ignition switch Below 2.5V With system
indicator lamp (MIL) ON selector test switch
Lamp not illuminated after 3 sec. B+ atSELFTEST
Lampilluminated Below 2.5V
Lamp notilluminated B+
L — — — " — —
M — - Ground Constant ov -_
N (@] PCME Electrical load ON Below 4.0V Ignition switch ON
Electrical load OFF 4.5-5.5V
o) s == i —_ — —
P — - — - - .
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DOUBLE THROTTLE CONTROL SYSTEM F

DOUBLE THROTTLE CONTROL SYSTEM

DESCRIPTION _ .
Theresponsedelay of the manifold absolute pressure sensor followed mounted by rapid acceleration tem-
porarily causes alean fuel mixture. The double throttle control system prevents hesitation caused by this

ean fuel mixture by slightly delaying the opening of the double throttle valve after the secondary throttle
valve.

The double throttle valve is controlled by the PCME through the solenoid valve.

MD,
(AT) | %
PCME
[tJ— VACUUM
| CHAMBER
5
ACTUATOR
(AT ONLY) e (DOUBLE THROTTLE CONTROL)

CHECK VALVE

SECONDARY

PRIMARY

OPERATION

When the engine coolant temperature below 80°C {176°F} the PCME turns the solenoid valve ON, applies
vacuum to the actuator (double throttle control), and closes the double throttle valve.
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DOUBLE THROTTLE CONTROL SYSTEM

- ACTUATOR

(DOUBLE THROTTLE
CONTROL)

138

SYSTEM OPERATION
1. Start the engine and verify that the actuator (Double
throttle control) rod is pulled into actuator while engine is
cold.
2. Ifthe actuator rod is not pulled, check the following condi-
tion below.
® Vacuum tube
Inspect vacuum line fitting, connections and compo-
nents for leaks. (Refer to page F-10.)
® \Vacuum chamber
Visually check for dogging damage or crack.
® Actuator
Inspection (Refer to below.)
® Solenoid valve (Double throttle control)
Inspection (Refer to page —176.)
® Engine coolant temperature sensor
Inspection (Refer to page F-169.)

3. Verify that the actuator rod is returned, when warm up the
engine to normal operating temperature.

4. If the actuator rod is not return, check the following condi-
tion below.
® Solenoid valve (Double throttle control)

Inspection (Refer to page F-176.)
® Engine coolant temperature sensor
Inspection (Refer to page F-169.)




DOUBLE THROTTLE CONTROL SYSTEM F

ACTUATOR ==
(DOUBLE THROTTLE

VACUUM
PUMP

ACTUATOR (DOUBLE THROTTLE CONTROL)

Inspection

1. Disconnect vacuum hose.

2. Connect a vacuum pump and verify that actuator rod is
pulled into actuator when apply the vacuum more than
22.0-28.7 kPa {165-215 mmHg, 6.5-8.5 inHg}

3.1f not as specified, replace the actuator.

Removal / Installation
(Refer to page F-76.)

CHECK VALVE

Inspection

1. Remove the check valve.

2. Blow through A and check that air flows from B.

3. Blow through B and check that air does not flow from A.
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F A/C CUT-OFF SYSTEM

A/C CUT-OFF SYSTEM

DESCRIPTION .
An A/C cut-off system in used to improve idle smoothness immediately after starting the engine and to
improve acceleration performance.

O

THROTTLEPOSITION
SENSOR

PCME

STEERING PRESSURE
SENSOR

AIR CONDITIONING DETERMINATION
SENSOR _ OF A/C CUT OFF

X, e ~. | AICRELAY
TEMPERATURE SENSOR )

2

IGNITION SWITCH (START)

PARK / NEUTRAL \ IGNITION SWITCH
SIGNAL(PCMT)[AT]  ——

NEUTRAL SWITCH (MT) MAGNETIC CLUTCH 22 [ rl;
o0 © ©
L

o . BATTERY =

O

= CLUTCH SWITCH (MT)

Operation

Engine condition Purpose Cut off period
After engine started Improved idle Approx. 8 sec.
Throttle valve wide open throttle Improved drivability Approx. 7 sec.
Engine coolant temperature over 117cC {243°F} | Prevent engine from over heating Engine coolant temperature under 115°C {239°F}
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A/C CUT-OFF SYSTEM F

SYSTEM OPERATION
1. Start the engine and let it idle.
2. Turnthe A/C sensor and blower switch ON, and verify that
no engine speed decrease. '
3. Turn the blower switch OFF and verify that no engine
speed increase.
4. If not as specified, check for cause.
® |dle air control valve
Inspection (Refer to page F-82.)
e A/C signal (PCME terminal 1E)
Inspection (Refer to page F-152.)
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F A/C CUT-OFF SYSTEM

Inspection

Acceleration cut-off

1. Turnignition switch ON.

2. Shift transmission into gear (MT) on shift into D range
(AT).

3. Turn the A/C sensor and blower switch ON.

4, Open the throttle valve fully and verify that the magnetic
clutch disengage (click is heard) then renganges after
approx. 5 seconds.

A/C RELAY

Continuity inspection

Check continuity between the terminals with ohmmeter.
B+: Battery positive voltage

0 e B 0 Terminal A-B Terminal C-D

Apply B+ Yes

o&e Not Apply B+ No
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DECHOKE CONTROL SYSTEM

DESCRIPTION

To facilitate starting the engine if the spark plugs become fouled, such as when the engineis flooded, fuel
injectioniscutif the throttle valveis held wide open throttle while cranking the engine. This allows the spark
plugs to dry and purges excess fuel from the cylinders,

SYSTEM OPERATION

1. Verify that the engine will not start and no operational
sound of primary injector with a screwdriver or a sound-
scope when cranked at normal speed with the throttle
wide open throttle.

2. If the engine starts, and operational sound of primary in-
jector is heard, inspect the throttle position sensor (Refer
to page 182) and the PCME terminal 1 C voltage. (Re-
fer to page F-152.)
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COOLING FAN CONTROL SYSTEM

COOLING FAN CONTROL SYSTEM

DESCRIPTION
Toimprove idle smoothness and engine reliability, the cooling fan control system controls the electrical fan
speed by ECM. This system consists of the cooling fan, cooling fan relays, cooling fan controlmodule, ECM,

and input devices.

ENGINE COOLANT .
TEMPERATURE
SENSOR ECM
IGNITION
g;vw-}r(l:%N SWITCH J
" PRESSURE
FUSE SWITCH IGNI-
R 3 TION  MAIN
COOLING gf(\jr\? UNG.1° THERMO SW'TCH RELAY
=g, FAN lg SWITCH
TERY gf
COOLING
FAN
CONTROL
DATA LINK MODULE
CONNECTOR e T
(TFA TERMINAL) switcH] b
| -
FAN
SWITCH
[ - 5CHECK CONNECTOR
ENGINE COOLANT TEMPERATURE SWITCH ™~
Operation
Engine condition A/Cop- [Cooling fan|Cooling fan |Cooling fan |Cooling fan [Cooling fan
(No electrical load) eration relay No.1 | relay No.2 | relay No.3 | relay No.4 | operation
Engine coolant temperature below 105 °C OFF OFF OFF OFF OFF OFF
{221 °F} ON ON OFF OFF OFF LOW
Engine coolant temperature OFF OFF ON OFF ON LOW
105—108 °C {221—226 °F } ON ON ON OFF ON MIDDLE
Engine coolant temperature above 108 °C OFF OFF ON ON ON MIDDLE
{226 °F } (Engine coolant temperature
switch ON) ON ON ON ON ON HIGH
In 10 min. after ignition Engine cool-
switch is turned OFF. anttempera-
Engine coolant tempera- | ture over 108
ture above 108 °C {226 °C {226 °F} — OFF ON ON ON MIDDLE
°F } formore than 2 min. | afterignition
before ignition switch is switch is
turned OFF turned OFF
Engine cool-
ant tempera-
ture becomes
lower than
108 °C {226 _ OFF ON OFF ON LOW
°F } after igni-
tion switch is
turned OFF
fEngir_1e coolant temperature sensor mal- _ OFF ON OFE ON LOW
unction
TFA terminal ground —_ OFF ON OFF ON LOW

C_tyivl /1001 DY_7\

Rpvifipil fi/Qs



COOLING FAN CONTROL SYSTEM F

COOLING
FAN CONTROL
MODULE

INTERMADIATE
HARNESS

= iy

§ CHECK

=  CONNECTOR

CONNECTOR A COOLING

%
BODY
SIDE

Revised 6/95

SYSTEM INSPECTION

1. Verify that the engine coolant temperature is below 80 °C
{176 °F }

2. Turn the ignition switch to ON for 15 sec. or longer.

3. Turn the ignition switch to OFF,

4, Ground the check connector by using a jumper wire.

5. Turn the ignition switch to ON and verify that the cooling
fan operates approx. 100—150sec. after the ignition
switch is turned to ON.

6. If the cooling fan will not operate, inspect the following.
Cooling fan control module terminal voltage (Refer to
page F-146.)

e Battery positive voltage

e Fan control signal

e Engine coolant temperature signal
e Ground

7. Turn the ignition switch to OFF.
8. Verify that the cooling fan keep operating after the ignition
switch is turned to OFF.
9. If not, replace the cooling fan control module.
(Refer to page F-146.)
10. Wait for approx. 20 sec.
11. Disconnect cooling fan relay connector A. Verify that the
cooling fan operates at low speed.
12.1f not, inspect the cooling fan relay.
(Refer to page F-146-1.)
13.Connect cooling fan relay connector A. Verify that the
cooling fan operates at the speed before connector A is
disconnected.
14.Disconnect the jumper wire from the check connector.
Verify that the cooling fan operates at low speed.
15. Turn the ignition switch to ON.
16. Verify that the cooling fan stops 8=—12 sec. after the igni-
tion switch is turned to ON.
17.1f not as specified, replace the cooling fan control module.
(Refer to page F-146.)
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F COOLING FAN CONTROL SYSTEM

MT NUT A COOLING FAN CONTROL MODULE

Removal / Installation

1. Remove the ECM. (Refer to page F-150.)

2. Disconnect the cooling fan control module connector.
3. Loosen nut A as shown.

4. Remove the cooling fan control module.

5. Install in the reverse order of removal.

COOLING
FAN

CONTROL
MODULE

ECM

Tightening torque
Nut A: 7.&—10.7N-m {80—110kgf-cm , 70—95.4in-bf}

AT

COOLING
FAN

} CONTROL
P MODULE | .

Inspection

y ¥ 1. With the cooling fan control module connector con-
nected, measure the voltage at each terminal of the

connector. Using a voltmeter, ground the negative lead

olmlklilalelcla to the body and insert the positive lead in each terminal

of the connector.

2. If there is any incorrect output voltage while all input volt-

pINnlLlglulFlole ages are correct, inspect related systems. When the sys-

tems are normal, replace the cooling fan control module.

Terminal voltage
B+: Battery positive voltage

Terminal Signal Connected to Test condition Vo(l{/e)ige mZﬁailcbtli%n
A e e s — —
B i . - s -
i - . Engine coolant temperature below ° i -
o | e | Enanecoor | FogNE R 4| * Enainecontnt e
ture (forcook | 4 o Switch Engine coolant temperature above Below 1.0 | * €o0ling fan relax
ing fan) 108 °C {226 °F } (Refer to F-146-1)
D A s — = —
Cooling fan not operating B+
E Cooling fan Cooling fan During cooling fan operating Below 1.0 | ® Cooling fan relay
relay No.2, 4 relay No.2, 4 TFA terminal of data link connector is (Refer to F=146-1)
grounded Below 1.0
E - o s — —
G —_ — _ — —
H = B = =5 s
I — = = s i
® Cooling fan control
J Ground Ground Constant Below 1.0 module terminal J
-Ground
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Applied VIN:
JM1 FD333*R0 300001—

COOLING FAN CONTROL SYSTEM

F

B +: Battery positive voltage

. . . Voltage Possible
Terminal Signal Connected to Test condition V) malfunction
K o — — i -
L o= — — s —
M = - = e i
N i s — i -
O Power supply | Main relay Ignllt.lon SW!tCh OFF Below 104, Main relay
Ignition switch ON B+
Power supply _
P (Condenser Battery Constant B+ ® A/C fuse
fan)
COOLING FAN RELAY (No.1, 2, 3, 4)
J Inspection
O HI | ® 1. Disconnect the cooling fan relay. _
Type Type 2. Apply battery positive voltage and ground to terminals A
Body side r and B of the cooling fan relay.
; 3. Check continuity of the relay.
® B+ : Battery positive voltage
T .
ype Operation @ Type—Terminals D—E
(8 Type—Terminals C—D
B+ applied Continuity

B+ not applied

No continuity

Y

E Y D Y D[ B
@ TYPE ©TYPE
Added 6/95

4. If not as specified, replace the cooling fan relay.

1994 RX—7\ F—14R-1



CONTROL SYSTEM F

CONTROL SYSTEM

PREPARATION
SST
499200 162 For 49 F018 902 For
inspection inspection
Engine Signal of PCME Adaptor of PCME
Monitor terminal voltage. harness terminal voltage
49F018 903 For 49 HO18 9A1 For
inspection inspection of
Sheet of PCME Self-Diagnosis oxygen sensor
terminal voltage. Checker and knock sensor
49 B019 9A0 For
inspection of
System oxygen sensor
Selector and knock
sensor.
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STRUCTUAL VIEW
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CONTROL SYSTEM

F

1. Powertrain control module (engine) (PCME)
Removal / Installation ........ page F-150
Inspection .................. page F-150

2. Main relay
INSPECHION waiuwmimmen sumsincmsisenis page F-174

3. Fuel pump relay
Inspection (On vehicle) ...... page F-175
(115 oJ=Te (L] | J—"—— page F-175

4. Crankshaft position sensor
Removal / Installation ........ page F-166
INSPECtion sansws wwwais wswiss page F-166

5. Manifold absolute pressure sensor
Inspection suwwwsswmuny v page F-167

6. Throttle position sensor
Inspection wiemisussss viswes page F-168
Adjustment susssassaes samin page F-168
Removal / Installation ........ page F-168

7. Engine coolant temperature sensor
Removal / Installation ........ page F-169
Inspection

8. Intake air temperature sensor
Removal / Installation ........ page F-169
Inspection .........ccouunn.. page F-169

9. Fuel thermosensor
Removal / Installation ........ page F-170
(1157 o[=Te (1] | T ——— page F-170

10.0xygen sensor
Inspection .......ccovvvennnn. page F-170
Removal / Installation ........ page F-170

11. Knock sensor
Inspection (On vehicle)
Removal / Installation . .......

12. Steering pressure sensor
Inspection (On vehicle)
Removal / Installation . .......

13. Stoplight switch
[ 11011 (o] JRO——————
Removal / Installation . .......

14. Neutral switch (MT)

INSPECLION wuiwu v wwisissisiscm o0
Removal / Installation ........

15. Clutch switch (MT)

INSPeCction zuus veswnis snses v
Removal / Installation ........

16.1-2 switch (MT)

Inspection :zss sssnans svsae i

Removal / Installation . .......
17.EGR position sensor

Inspection ..................

Removal / Installation . .......

18. Mileage switch
Inspection ...........ccovinnn

19. Heat hazard sensor
1T 0]=TH 0] ———————
Removal / Installation ........

20. Solenoid valves
Removal / Installation . .......
[115] oL=T 1] | JR e ——

......

page 171
page F-171

page F-172
page F-172

page 172
page F-172

page F-172
page 172

page F-173
page F-173

page 173
page F-173

page F-127
page 127

page F-175

page F-175
page 175

page 176
page F-177
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F CONTROL SYSTEM

POWERTRAIN CONTROL MODULE (ENGINE) (PCME)
Removal / Installation

1. Remove in the order shown in the figure.

2.Install in the reverse order of removal.

7.8-10.8 N-m {80-110kgf-cm, 69-95in-Ibf}

FASTENER

1. Battery cable 5. PCME
2. Scuff plate Inspection
3. Front side trim (Engine Signal Monitor) ...... page 151
4. Connectors 6. Connector
7. E/L unit
INSPECLiON suiwwwsisswwveunes page F-136
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CONTROL SYSTEM F

Inspection
Engine signal Monitor
1. Connect the SSTs to the PCME as shown.

49 9200 162

Use connector A of the adapter to measure voltage at ter-
minals 1A through 1V and 3A through 3P, and use con-
nector B to measure voltage at the terminals 2A through
2L and 4A through 4Z.

2. Place the SST (Sheet: 76-pin type) on the SST (Engine
49 F018 903 Signal Monitor).
: 3. Measure the voltage at each terminal.
J_ 4. If any PCME terminal voltage is incorrect, check the input
or output device and related wiring. If they are normal, re-
place the PCME.

Caution
™ ® Applying voltage to SST terminals A or B will dam-
age the SST.

b LL
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CONTROL SYSTEM

Terminal voltage
1. Using the engine signal monitor

B+: Battery positive voltage

Terminal | Input |Output] Connected to Test condition Correct voltage Remark
1A - — Battery Constant B+ For backup
1B (@] Main relay Ignition switch OFF ov
(FUEL INJ =
re|ay) ON B+
1C (@) Ignition switch While cranking B+
(START) Ignition switch ON Below 1.0V
1D (@] Self- Test switch at SELF TEST 4.5-5.5V With Self-
Diagnosis Lamp illuminated for 3 sec. after ignition Diagnosis
checker switch OFF —> ON checker and
(monitor lamp) Lamp not illuminated after 3 sec. B+ System Selector
Test switch at O, MONITOR Lamp illumi- 4.5-5.5V
nated
Test switch at O, MONITOR Lamp not illu- B+
minated
1E (@] Air Air conditioning sensor ON Below 3.0V ® \Vith Blower SW
conditioning : Pr— ON
sensor Air conditioning sensor OFF B+ ® Ignition switch
ON
1F (0] Self- Buzzer sounded for 3 sec. after ignition Below 2.5V ® \Vith Self-
Diagnosis switch OFF =» ON Diagnosis
checker checker and
(code number) System Selector
Buzzer not sounded for after 3 sec. B+ ® With System
Selector test
Buzzer sounded Below 2.5V switch at SELF
Buzzer not sounded B+ TEST
1G (e} Igniter Ignition switch ON ov
(Trailing) ~
Front rotor Idle 0.2-0.5V (Reference)
” SVASv [ —
Oscilloscope d_
40 mMGfcfiv
Engine speed: above 2,500 rpm 0.5-0.8V (Reference) | Initial acceleration
1H (@] Igniter Ignition switch ON ov
(Leading) Idle 0.2-0.5V (Reference)
SVAfiv | | l I _]_ —
Oscilloscope Ilzl IIZ IIZI |
[ L1101
40 msecftiv
Engine speed: above 2,500 rpm 0.8-1.2V (Reference) | Initial acceleration
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CONTROL SYSTEM -

B+: Battery positive voltage

Incorrect voltage

Possible cause

Always OV ©® ROOM 10A fuse burnt
® Open circuit in wiring from ROOM 10A fuse to PCME terminal 1A
Always OV ® \Main relay malfunction (Refer to page F-=174)

® Open or short circuit in wiring from main relay to PCME terminal 1B

Always OV (starter turns)

® Open or short circuit in wiring from ignition switch to PCME terminal 1C
® |gnition switch malfunction (Refer to section T)

Always OV ® Main relay (FUEL INJ relay) malfunction (Refer to page F-174)
® QOpen circuit in wiring from ignition switch to data link connector terminal +B
® QOpen or short circuit in wiring from data link connector terminal MEN to PCME terminal
1D
Always B+ ® Poor connection at PCME connector

® PCME malfunction

Always approx. 5V

PCME malfunction

Always below 1.0V ® Short circuit in wiring from air conditioning sensor to PCME terminal 1E
® Air conditioning sensor malfunction (Refer to section T)
Always B+ ® Open circuit in wiring from air conditioning sensor to PCME terminal 1E
® Ajr conditioning sensor malfunction (Refer to section T)
Always below No display on Self- ® Main relay (FUEL INJ relay) malfunction (Refer to page F-174)
2.5V Diagnosis Checker ® Open circuit in wiring from ignition switch to data link connector terminal + B
“88" displayed and Open or short circuit in wiring from data link connector terminal FEN to PCME terminal
buzzer sounds 1F
continuously
Always B+ ® Poor connection at PCME connector
® PCME malfunction
Always OV Refer to page F-16 (Ignition timing adjustment)
Always OV Refer to page F-16 (Ignition timing adjustment)
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CONTROL SYSTEM

B+: Battery positive voltage

Terminal | Input |Output|] Connected to Test condition Correct voltage Remark
11 (@] Data link con- System Selector test switch at O, B+ ® \Vith System Se-
nector MONITOR lector
(TEN terminal) @ |gnition switch
System Selector test switch at SELF TEST ov ON
1 (@) Igniter Ignition switch ON ov
(Trailing) N
Rear rotor Idle 0.2-0.5V (Reference)
B5VASv —
Oscilloscope =
{ N
4C msec/dfv
Engine speed: above 2500 rpm 0.5-0.8V (Reference) | Initial acceleration
1K (@] Fuel pump Ignition switch ON Below 1.0V
relay (Speed) While cranking Below 1.0V
Idle Solenoid valve (PRC) does not B+ -
operate
Solenoid valve (PRC) operates Below 1.0V
1L O AIC relay While cranking B+ Air conditioning
sensor,
dle Below L.OV Blower switch ON
During acceleration (Running) B+
im (@] Vehicle speed Ignition switch ON OV or 4.0-5.0V
sensor
Driving 2.0-2.5V -
IN (@] Steering pres- P/S OFF at idle B+
sure sensor
P/S ON at idle Below 1.0V -
Mileage switch | Over 20,000 miles {34,000 km} Below 1.5V Ignition switch ON
after 2 seconds
Under 20,000 miles {34,000 km} B+
10 (@] Manifold abso- Ignition switch ON Approx. 2.6V
lute pressure
Sensor Idle Approx. 1.5V
3.2
w g
9
; o{0} 72].0
-81.3{-610}_. {540}
kPaJmmHg}
PRESSURE
1P - — — = — —
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B+: Battery positive voltage

Incorrect condition Possible cause
Always below 1.0V Short circuit in wiring from data link connector terminal TEN to PCME terminal 11
Always B+ ® Open circuit in wiring from data link connector terminal TEN to PCME terminal 11

® Open circuit in wiring from data link connector terminal GND to ground

Always OV Refer to page F-16 (Ignition timing adjustment)
Always below 1.0V Refer to Code No.51 Troubleshooting (Refer to page F-60)
Always B+ ® Poor connection at PCME connector

® Fuel pump relay (speed) malfunction (Refer to page F-110)
® PCME malfunction

Always B+ ® A/C relay malfunction (Refer to page F-142)
® Open circuit in wiring from ignition switch to A/C relay
® Open circuit in wiring from A/C relay to PCME terminal 1L

Always below 1.0V ® Short circuit in wiring from A/C relay to PCME terminal 1L
® A/C relay malfunction (Refer to page F-142)

Always OV ® QOpen or short circuit in wiring from vehicle speed sensor to PCME terminal 1M
® \/ehicle speed sensor malfunction (Refer to section T)

Always below 1.0V ® Steering pressure sensor malfunction (Refer to page F-172)
® Short circuit in wiring from steering pressure sensor to PCME terminal 1N
® PCME malfunction

Always B+ ® Steering pressure sensor malfunction (Refer to page F-172)
® Open circuit in wiring from steering pressure sensor to PCME terminal 1N
® Open circuit in wiring from steering pressure sensor to ground

Always B+ under 20,000 miles ® Mileage switch malfunction (Refer to page F-175)
® PCME malfunction

Always below 1.5V over 20,000 miles ® Mileage switch malfunction (Refer to page F-175)
® PCME malfunction

Always OV or 5V Refer to Code N0.13 Troubleshooting (Refer to page F-33)
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B+: Battery positive voltage

Terminal | Input |Output| Connected to Test condition Correct voltage Remark
1Q (e} Clutch switch Clutch pedal: released B+ Ignition switch ON
(MT)
Clutch pedal: depressed Below 1.0V
Powertrain Idle B+ Reduce torque
??Pat;gmggg:% When shifting from 1st to 2nd or from 2nd Below 1.0V signal
(AT) to 3rd with the throttle opening above 1.5/8
Idle B+ Slip lock up signal
When slip lockup with the throttle opening Below 1.0V
below 0.5/8
1R (@] Neutral switch Neutral Below 1.0V Ignition switch ON
(MT)
In gear B+
Powertrain Por N range Below 1.0V ® Park/Neutral sig-
control module nal
(Transmission) ® |gnition switch
(AT) Other B+ ON
1S (@] Stoplight Brake pedal released Below 1.0V Ignition switch ON
switch Brake pedal depressed B+
1T (@] Fuel pump Ignition switch ON B+
relay Idle Below 1.0V
1 (@] Fuel Idle (after warm up) 1.5-3.0V _
thermosensor
v — - &= — = —
2A — _ —_ — = —
2B O Data link Ignition switch ON ov
connector —_
(IG-terminal) Idle 0.3-0.8 (Reference)
Engine speed: 3,000 rpm 1.8-2.2V (Reference) | Initial acceleration
2C (@] Powertrain Idle B+ Slip lock up OFF
control module signal
g[ra)msmlssmn) Engine speed: hold 3,000 rpm (after 8 se- Below 1.0V Initial acceleration
conds)
2D (@] Powertrain Ignition switch ON 2-4.5V Barometric abso-
control module lute pressure sig-
(Transmission) nal
(AT)
2E O Powertrain Idle Below 1.0V Idle signal
control module
ransmission
((/_I-\T) ) Other Approx 5V
2F - - — — — -
2G (@] Powertrain Idle B+ Torque reduced
control module signal
E‘IA'[Snsmlssmn) Throttle opening above 1/8 (Engine coolant Below 1.0V
temp. below 40°C {104°F})
2H — - = = £ —
2l (@) Heat Ignition switch ON Below 2.0V
Hazard Idle (Temp.: Below 100°C {212°F
Sensor e (Temp.: Below 100°C {212°F}) B+ —
Idle (Temp.: Above 100°C {212°F}) Below 1.0V
2] (@) A/P relay Engine speed Below 1.0V
Idle-Below 3,250 rpm
Engine speed B+ -
above 3,250 rpm
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B+: Battery positive voltage

Incorrect voltage

Possible cause

Always B+ ® Clutch switch malfunction (Refer to page F-173)

® Open circuit in wiring from clutch switch to PCME terminal 1Q
Always below 1.0V ® Clutch switch malfunction (Refer to page F-173)

® Short circuit in wiring from clutch switch to PCME terminal 1Q
Always B+ ® Open circuit in wiring from PCME terminal 1Q to PCMT terminal 2P
Always below 1.0V ® Short circuit in wiring from PCME terminal 1Q to PCMT terminal 2P
Always below 1.0V ® Neutral switch malfunction (Refer to page F-172)

® Short circuit in wiring from neutral switch to PCME terminal 1R
Always B+ ® Neutral switch malfunction (Refer to page F-172)

® Open circuit in wiring from neutral switch to PCME terminal 1R
Always below 1.0V ® Park/neutral switch malfunction (Refer to section K)

® Short circuit in wiring from PCMT terminal 1C to PCME terminal 1R
Always B+ ® Park/neutral switch malfunction (Refer to section K)

® Open circuit in wiring from PCMT terminal 1C to PCME terminal 1R

Always below 1.0V (Stoplight OK)

Open circuit in wiring from stoplight switch to PCME terminal 1S

Always below 1.0V or B+

® Open or short circuit in wiring from fuel pump relay to PCME terminal 1T
® Fuel pump relay malfunction (Refer to page F-174)

Always Approx. OV or approx 5V

Refer to Code No.23 Troubleshooting (Refer to page F-40)

Always OV ® Open circuitin wiring from data link connector IG-terminal to PCME terminal 2B
® Crankshaft position sensor malfunction (Refer to page F-166)
® PCME malfunction
Always B+ Open circuit in wiring from PCMT terminal 2G to PCME terminal 2C
Always below 1.0V Short circuit in wiring from PCMT terminal 2G to PCME terminal 2C
Always OV or 4V ® Refer to Code No.14 Troubleshooting (Refer to page F-34)
® Open or short circuit in wiring from PCMT terminal 2C to PCME terminal 2D
Always below 1.0V Short circuit in wiring from PCMT terminal 2M to PCME terminal 2E
Always B+ Open circuit in wiring from PCMT terminal 2M to PCME terminal 2E
Always below 1.0V Short circuit in wiring from PCMT terminal 2P to PCME terminal 2G
Always B+ Open circuit in wiring from PCMT terminal 2P to PCME terminal 2G
Always below 1.0V ® Short circuit in wiring from heat hazard sensor to PCME terminal 21
® Heat hazard sensor malfunction (Refer to page F-175)
Always B+ ® Open circuit in wiring from heat hazard sensor to PCME terminal 21
® Heat hazard sensor malfunction (Refer to page F-175)
Always below 1.0V or B+ Refer to Code No.54 Troubleshooting (Refer to page F-61)
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B-+: Battery positive voltage

Terminal | Input [Output| Connected to Test condition Correct voltage Remark
2K (@] 1-2 switch 1st and 2nd position B+ Ignition switch ON
(MT)
Other Below 1.0V
PCMT 2nd or 3rd position Below 1.0V While running
Other B+
2L (@] 1-2 switch 2nd position Below 1.0V Ignition switch ON
(MT)
Other B+
PCMT 3rd or O/D position Below 1.0V While running
Other B+
3A (@) Metering Ignition switch ON 1.0-4.2v Voltage increase
oil pump when accelerating
position Idle Approx. 1.1V
sensor Accelerator pedal depressed 1.1-4.2V
3B (@] EL Headlight switch position I, Il Below 4.0V
unit Blower motor position IlI, IV,
Rear defroster switch ON —
Headlight switch, Blower motor, rear de- 4.5-5.5V
froster switch are OFF
3C (@] Oxygen Driving | Cold engine Approx OV
sensor
After warm up 0.0-1.0v
S1
. uJ
Oscilloscope | © -'t 3
ﬁ " . -
o0
>
0.5 s/div
Acceleration (after warm up) 0.5-1.0v
Deceleration (after warm up) 0.0-0.4V
3D (o] Coolant fan Idle Electrical coolant fan does not B+
relay operating
During electrical coolant fan Below 1.0V
operating
TFA terminal of data link connector is Below 1.0V Ignition switch ON
grounded
3E (@] Engine coolant | Engine coolant temperature 20°C {68°F} Approx. 2.5V Ignition switch ON
temperature
sensor After warm up Below 0.5V
3F (@] Throttle posi- Accelerator pedal released 0.75-1.25 @ |gnition switch
tion sensor ON
(Narrow range) | Accelerator pedal fully depressed 4.8-5.0 ® After warm-up
3G (@] Throttle posi- Accelerator pedal released 0.1-0.7 ® |gnition switch
tion sensor ON
(Full range) Accelerator pedal fully depressed 4.2-4.6 ® After warm-up
3H (0] Solenoid Ignition switch ON B+
valve (purge ldle =
control)
Engine speed: 1,500-3,300 rpm 4-10V While running
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B+: Battery positive voltage

Incorrect voltage

Possible cause

Always below 1.0V ® Short circuit in wiring from 1-2 switch to PCME terminal 2K

® 1-2 switch malfunction (Refer to page F=173)
Always B+ ® Open circuit in wiring from 1-2 switch to PCME terminal 2K

® 1-2 switch malfunction (Refer to page F-173)
Always below 1.0V Short circuit in wiring from PCMT terminal 1D to PCME terminal 2K
Always B+ Open circuit in wiring from PCMT terminal 1D to PCME terminal 2K
Always below 1.0V ® Short circuitin wiring from 1-2 switch to PCME terminal 2L

® 1-2 switch malfunction (Refer to page F-173)
Always B+ ® Open circuit in wiring from 1-2 switch to PCME terminal 2L

® 1-2 switch malfunction (Refer to page F-173)
Always below 1.0V ® Short circuit in wiring from PCMT terminal 1B to PCME terminal 2L
Always B+ ® Open circuit in wiring from PCMT tarminal 1B to PCME terminal 2L

Always approx OV or approx 5V

Refer to Code No.27 Troubleshooting (Refer to page F-43)

Always below 1.0V ® Short circuit in wiring from switches = E/L unit ~ PCME terminal 3B
® Switches malfunction (Refer to section T)
Always B+ ® Open circuit in wiring from switches ~ E/L unit = PCME terminal 3B

® Switches malfunction (Refer to section T)

OV after warm-up

Refer to Code No.15 Troubleshooting (Refer to page F-34)

Always approx. 1V after warm-up

Refer to Code No.17 Troubleshooting (Refer to page F-36)

Always below 1.0V or Always B+

® Open or short circuit in wiring from coolant fan relay to PCME terminals 3D
® Fan relay malfunction (Refer to page F-146)
® PCME malfunction

Always approx. OV or approx. 5V

Refer to Code N0.09 Troubleshooting (Refer to page F-30)

Always approx. OV

Always approx. 5V

Refer to Code N0.12 Troubleshooting (Refer to page F-32)

Always approx. OV

Always approx. 5V

Refer to Code No0.18 Troubleshooting (Refer to page F-38)

Always OV or B+

Refer to Code N0.40 Troubleshooting (Refer to page F-53)
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CONTROL SYSTEM

B+: Battery positive voltage

Terminal | Input |[Output| Connected to Test condition Correct voltage Remark
Kil (@] Throttle position | Constant Approx. 5.0V Ignition switch ON
sensor
3J (@) EGR function EGR valve operates B+
sensor EGR valve does not operate Below 1.0V
3K (@] Solenoidvalve | Ignition switch ON B+
(Relief2) Idle Before warm up approx. Below 1.0V
40°C {104°F} -
After warm up B+
3L (@) Intake air Ambient air temperature 20°C {68°F} Approx. 2.5V Ignition switch ON
temperature
sensor After warm up Approx. 0.6V
3M (0] Knock sensor Ignition switch ON Approx. 2.5V -
Knocking occur 2.6-2.8V (Reference) | Ignition switch ON
(Tap the engine hanger with hammer) (Measure the ter-
minal voltage by
using the digital
type voltmeter)
3N (@) Solenoid valve Ignition switch ON B+ -
(Zgrst)alr by- After warm up Below 1.0V While running
p Engine speed: 1,500-3,000 rpm
30 (@] Solenoid valve Engine coolant temperature below Below 1.0V Ignition switch ON
(Double throttle | 80°C {176°F}
contro) After warm up B+
3P (e} Secondary air Idle B+ ® After warm up
bypass valve Engine speed: 3,250-3,750 rpm for 0.5 sec. Below 1.0V
4A — — Ground (Output) | Constant ov —_
4B - — Ground (Output) | Constant ov —
vilos - - Ground (CPU) Constant ov —
4D — - Ground (Input) Constant ov —
4E (@] Crankshaft Ignition switch ON Below 1.0V Engine signal
position sensor " monitor:
[NE + signal] Idle Oscilloscope > I I Red lamp flash
b
X6
Bt
(HILTI1T
20 msec/div
Voltmeter 0.1-0.4V (Reference)
aF O | Solencidvalve | Idle B+
(Splitair by-  F5i " osition (MT) /0D (AT Below 1.0V o At
ass) position (MT) (AT) elow 1. er warm up
P ® While running
4G (@] Crankshaft Ignition switch ON Below 1.0V
position sensor ;
[G signal] Idle Oscilloscope ‘G
NE| -
rirmnmm
20 msec/div
\Voltmeter 0.1-0.4V (Reference)
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B+: Battery positive voltage

Incorrect voltage

Possible cause

Always OV

® Short circuit in wiring from main relay to PCME terminal 31
® Main relay malfunction (Refer to page F-174)

Always OV or B+

® EGR function sensor malfunction (Refer to page F-127)
® Open or short circuit in wiring from EGR function sensor to PCME terminal 3J

Always below 1.0V or B+

Refer to Code No.39 Troubleshooting (Refer to page F-52)

Always OV or approx. 5V

Refer to Code No.HTroubeshooting (Refer to page F-31)

Always OV

Refer to Code No.05 Troubleshooting (Refer to page F-28)

Always below 1.0V or B+

Refer to Code No.33 Troubleshooting (Refer to page F-48)

Always below 1.0V or B+

Refer to Code No.50 Troubleshooting (Refer to page F-59)

Always below 1.0V or B+

Refer to Code No.31 Troubleshooting (Refer to page F-46)

Above OV

® Poor connection at ground terminal
® Open circuit in wiring from PCME

Always approx. OV or approx. 5V

Refer to Code N0.03 Troubleshooting (Refer to page F-27)

Always below 1.0V or B+

Refer to Code N0.30 Troubleshooting (Refer to page F-45)

Always approx OV or approx. 5V

Refer to Code No.02 Troubleshooting (Refer to page F-26)
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B+: Battery positive voltage

Terminal | Input |[Output| Connected to Test condition Correct voltage Remark
4H o Crankshaft Constant Below 1.0V -
position sensor
4 (@) Stepping Ignition switch ON B+
motor -
4] (Metering oil Idle 3 terminals /
m pump) 4 terglnals
aL Other terminal 5-9V
4aM (@) Solenoidvalve | Idle B+
(Pressure
regulator Idle after hot start Below 1.0V approx. 90 seconds
control)
4N (o) Secondary air Ignition switch ON/Idle B+
switching valve  ["Epine’Speed: above 3,200 rpm Below 1.0V Initial acceleration
(After warm up)
40 (@] Solenoid valve Idle B+
(EGR) 5th position (MT)/OD (AT) Below 1.0V While running
4P (@] Solenoid valve | Before warm up approx. 40°C {104°F} Below 1.0V Idle
(AWS) After warm up B+
4Q (o) Idle air control Ignition switch ON 8.0-11.0V Reference value
valve (ISC) — ® Cranking  99%
Idle 5.0-11.0 (Reference) | o Idle 32-65%
5v/di ® |nitial set  38%
Oscilloscope
[ {1
20 msec/div
4R (@] Solenoidvalve | Idle B+
(Turbo control) Engine speed: above 5,500 rpm (MT) Below 1.0V Initial acceleration
Engine speed: above 5,250 rpm (AT)
4S (@] Solenoidvalve | Idle B+
(Charge relief) Engine speed: 4,000-5,500 rpm (MT) Below 1.0V Initial acceleration
for 4-8 sec.
3,500-5,000 (AT) for 4-8 sec.
Engine speed: above 5,500 rpm (MT)
above 5,250 rpm (AT)
4T (@] Solenoid valve Idle Below 1.0V
(C%H?rr.ﬁf} Engine speed: above 5,500 rpm (MT) B+ Initial acceleration
Engine speed: above 5,250 rpm (AT)
4U (0] Solenoidvalve | Ignition switch ON B+ Reference value
(Wastegate dle By ® |dle 5%
control) ® Solenoid valve
Vi (Turbo control)
before operates
Oscilloscope 95%
|Omeecftliv
Initial acceleration 5.0-11.0V
Y, (e) Solenoid valve Ignition switch ON B+ Reference value
(Turbo ldle B ® |dle 5%
precontrol) + ® Solenoid valve
SVARY (Turbo control)
after operates
Oscilloscope 5%
10 mMcAiv
Engine speed: above 3,000 rpm 4.0-10.0V (Reference) | Initial acceleration
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F

B+: Battery positive voltage

Incorrect voltage

Possible cause

Always above 1.0V

Refer to Code No.02 Troubleshooting (Refer to page F-26)

Always OV or B+

Refer to Code No0.26 Troubleshooting (Refer to page F-42)

Always below 1.0V or B+

Refer to Code No.25 Troubleshooting (Refer to page F-41)

Always below 1.0V or B+ Refer to Code N0.32 Troubleshooting (Refer to page F-47)
Always below 1.0V or B+ Refer to Code No.28 Troubleshooting (Refer to page P-44)
Always below 1.0V or B+ Refer to Code N0.38 Troubleshooting (Refer to page F-51)
Always below 1.0V or B+ Refer to Code No. 34 Troubleshooting (Refer to page F-49)
Always below 1.0V or B+ Refer to Code No.44 Troubleshooting (Refer to page F=56)
Always below 1.0V or B+ Refer to Code No.46 Troubleshooting (Refer to page F-58)
Always below 1.0V or B+ Refer to Code No.45 Troubleshooting (Refer to page F-57)

Always below 1.0V or B+

Refer to Code No.43 Troubleshooting (Refer to page F-55)

Always below 1.0V or B+

Refer to Code No.42 Troubleshooting (Refer to page F-54)
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B+: Battery positive voltage

Terminal | Input |Output| Connected to Test condition Correct voltage Remark
4w (@] Injector Ignition switch ON B+ ® Secondary injec-
(Front primary) tor not working
idle* 12-14v at no load condi-
4X (@) Injector . . tion
(Front secondary) g | 1 * Engine Signal
- = FP| | Monitor: Green
4y (o] Injector Oscilloscope | 2 lamp flash
(Rear primary)
- RP )
4z O Injector
(Rear secondary) 10 msec/div

PCME Connector (PCME Side)

£Y AV J4U 14S [4Q [40 Jam JaK AL [4G € Jac [an [30 BAIAIALIG [3E X BA K [N s E]c AT 1] S [ [0 IN[K [T [GIE[C [~
4z |axJav 4T [4R 4P JanTar |43 [ [aF [4D (48 [3P [av[aL [33[3H[3F [30 [3B [oL [2d [ [oF [D [ [ v [ T [R | P J
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Incorrect voltage

Possiblecause

Always OV

® Open or short circuit in wiring from injector to PCME terminal 4W, 4X, 4Y, or 4Z
® Main relay malfunction (Refer to page F=174) _
® Referto Code No.71, 73 (Refer to page F-62, 63) troubleshooting
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CRANKSHAFT POSITION SENSOR

Removal / Installation

1. Remove in the order shown in the figure.

2. Install in the reverse order of removal, referring to Installation Note.

7.8-11N-m{80-110kgf-cm,63-95in- Ibf}

1. Battery cable 6. Connectors

2. Drive belt 7. Crankshaft position sensor (NE-signal)

3. Eccentric shaft pulley InsSpection ssss svsws avevens savm s below

4., Crankshaft position sensor plate 8. Crankshaft position sensor (G-signal)

5. Bracket INSPeCtion s svees sssnais vsseass below
Inspection

1. Remove the crankshaft position sensor.
2. Measure the resistance of the sensor.

Resistance: 0.95-1.25 k£2 (20°C [68°F])

SRRETER 3. If not as specified, replace the crankshaft position sensor.

CRANKSHAFT POSITION
SENSOR

Installation Note

CLEARANCE Measure the crankshaft position sensor to crankshaft
position sensor plate clearance by using feeler gauge.
NE SIGNAL

G SIGNAL Clearance: 1.0-2.0 mm {0.039-0.078 in)

CRANKSHAFT
POSITION
SENSOR

/-/ PLATE

PULLEY

L ;ml‘_
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MANIFOLD ABSOLUTE
PRESSUR
SENSOR

E VC.JLTMETIEF{

MANIFOLD ABSOLUTE voLTMETER

B PRESSURE
T SENSOR

MANIFOLD ABSOLUTE PRESSURE SENSOR

Inspection

1. Warm up the engine to normal operating temperature and
run it at idle.

2. Turn all electrical load off.

3. Connect avoltmeter between the manifold absolute pres-
sure sensor terminal A and B and verify that the voltage is
within specification.

Voltage: 1.3-1.6V

4. Disconnect vacuum tube and plug the vacuum tube and
verify that the voltage is within specification.

Voltage: 2.38-2.78V

5. Connect a vacuum pump to the manifold absolute pres-
sure sensor.

6. Apply vacuum and measure the voltage of the manifold
absolute pressure sensor.

Vacuum Voltage
-66 kPa {-500 mniHg-19.7 InHg} (Vacuum) 1.25-1.55V
0 kPa {0 mmHg, 0 inHg} 2.38-2.78V
98.7 kPa {740 mmHg, 29.1 inHg} (Pressure) 4.35-4.65V

7. If not as specified, replace the manifold absolute pressure
sensor.

8. Cancel the memory of malfunctions by disconnecting the
negative battery cable for at least 20 seconds and de-
press brake pedal.

9. Reconnect the negative battery cable.
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POSITION
SENSOR

168

THROTTLE POSITION SENSOR

Inspection

1. Warm up the engine to normal operating temperature and
runit atidle.

2. Verify the first idle cam separates.

3. Stop the engine.

4. Connect the SSTs (Engine Signal Monitor and Adaptor
Harness) to PCME.

5. Turn the ignition switch to ON.

6. Rotate the throttle link by hand verify that the voltage is
within specification.

Specification

Throttle valve condition
PCME Terminal Closed throttle Wide open
position closed to open throttle
3F (Narrow range) 0.75-1.25V 1.0-5.0V 4.8-5.0V
3G (Full range) 0.1-0.7V 0.4-4.3V 4.2-4.6V

7. 1f not as specified, adjust or replace the throttle position
sensor.

Adjustment

1. Warm up the engine to normal operating temperature and
run it idle.

2. Verify that the first idle cam separates.

3. Stop the engine.

4. Connect the SSTs (Engine Signal Monitor and Adaptor
Harness) to PCME.

5. Turn the ignition switch to ON.

6. Loosen the screws and rotate the throttle position sensor
to set the correct closed position voltage.
(Refer to “Specification” above)

7. Checkthe correct open position voltage and close to open
voltage.
(Refer to “Specification” above)

9. Tighten the screws.

Tightening Torque
1.6-2.4N-m{16-24kgf-cm,140-210in-Ibf}

10. Cancel the memory of malfunctions by disconnecting the
negative battery cable for at least 20 seconds and de-
press the brake pedal.

11. Reconnect the negative battery cable.




CONTROL SYSTEM -

ENGINE COOLANT
TEMPERATURE

INTAKE AIR
TEMPERATURE
SENSOR

LIGHT

THERMOMETER
INTAKE AIR

TEMPERATURE
SENSOR

n
@)

9

Removal / Installation

1. Turn ignition switch to OFF.

2. Disconnect the throttle position sensor connector.

3. Remove the throttle position sensor.

4. Install the throttle position sensor.

5. Adjust the throttle position sensor. (Refer to page F-168.)

ENGINE COOLANT TEMPERATURE SENSOR
Removal / Installation

Warning

® Removing the engine coolant temperature sensor
while the engine hot is dangerous. Scalding cool-
ant and steam may shoot out and cause seriousin-
jury. Turn off the engine and wait until it is cool.
Even then, be very careful when removing the en-
gine coolant temperature sensor.

1. Remove the extension manifold. (Refer to page F-76.)

2. Disconnect engine coolant temperature SENsor connector.

3. Remove the engine coolant temperature sensor.

4. Install a new gasket and install in the reverse order of re-
moval.

Tightening torque:
20-24N-m{2.0-2.5kgf=m, 15-18ft=Ibf}

Inspection

1. Place the engine coolant temperature sensor in water
with a thermometer and heat the water gradually.

2.Measure the resistance of the sensor with an ohmmeter.

Water temperature Resistance
20°C {68°F} 2.2-2.7kQ.
80°C {176°F} 0.29-0.35 ka

3. Replace the sensor, if necessary.

INTAKE AIR TEMPERATURE SENSOR

Removal / Installation

1. Remove the extension manifold. (Refer to page F-76.)

2. Remove the intake air temperature sensor from extension
manifold.

3. Install the intake air temperature sensor.

Tightening torque:
7.9-11.7N*m {80-120kgf+cm,70-104in=Ibf}

Inspection

1. Remove the intake air temperature sensor and heat the
sensor as shown in the figure.

2. Measure the resistance of the sensor with an ohmmeter.

Temperature Resistance
20°C {68°F} 2.2-2.7 kit
80°C {176°F} 0.29-0.35 kQ.

3. Replace the sensor, if necessary.
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THERMOSENSOR

FUEL
DISTRIBUTOR

WASHER, REPLACE

FUEL THERMOSENSOR
Removal / Installation

Warning

® Fuel line spills and leaks can be dangerous. Fuel
can ignite and cause serious injuries or death and
can damage the vehicle. Fuel can also irritate skin
and eyes. To prevent this from happening, release
the fuel pressure according to “Fuel Line Safety
Procedures” on page F-95.

1. Remove the intake air system component parts. (Refer to
page F-76.)

2. Disconnect the fuel thermosensor connector.

3. Remove the fuel thermosensor.

4. Install in the reverse order of removal.

Tightening torque:
20-24N*m{2.0-2.5kgf=m, 15-18ft=1bf}

Inspection

1. Place the fuel thermosensor in water with a thermometer
and heat the water gradually.

2. Measure the resistance of the sensor with an ohmmeter.

OXYGEN
SENSOR
CONNECTOR

Water temperature Resistance
20°C {68°F} 2.2-2.7kQ
80°C {176°F} 0.29-0.35 kG

3. Replace the sensor, if necessary.

OXYGEN SENSOR

Inspection of Terminal Voltage.

1. Warm up the engine to normal operating temperature and
run it at idle.

2. Disconnect the oxygen sensor connector.

3. Connect a high internal resistance voltmeter (more than
40 kO) between the oxygen sensor terminal and ground.

4. Measure the voltage while increasing and decreasing the
engine speed suddenly several times.

Specification

0.45

o |

VOLTMETER O

%,

Engine condition Voltage
While decelerating 0.0-0.4Vv
While accelerating 0.5-1.0V
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KNOCK SENSOR

Inspection (On vehicle)

1. Connect avoltmeter ©terminal tothe MEN terminal of the
data link connector

2. Connect the data link connector terminals TEN and GND
by using a jumper wire.

3. Turn the ignition switch to ON.

GND

4. Lightly tap the engine hanger with a hammer.
5. Verify that the voltmeter indicator moves.
6. Turn the ignition switch to OFF.

Self-Diagnosis Checker

1. Connect the SSTs (System Selector and Self-Diagnosis
Checker) to data link connector.

2. Set switch A to position of Self-Diagnosis Checker.

3.Set SYSTEM SELECT position 1and TEST SW to SELF-
TEST of System Selector.

4. Turn the ignition switch to ON.

5. Lightly tap the engine hanger with a hammer.

6. Verify that the monitor lamp illuminates for approx. 0.5 se-
conds.

7. Turn the ignition switch to OFF.

Removal / Installation

1. Disconnect knock sensor connector.
2. Remove the knock sensor.

3. Install in the reverse order of removal.

Tightning Torque:
20-34N-m{2.0-3.5kgf+m, 14-25ft=Ibf}
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STEERING PRESSURE SENSOR

Inspection (On the vehicle)

1. Disconnect the steering pressure sensor connector.
2. Start the engine, and check continuity of the switch.

Steering wheel Continuity
Turned Yes
Straight ahead No

3. Replace the steering pressure sensor if not as specified.

Removal / Installation
Refer to section N.

STOPLIGHT SWITCH

Inspection

1. Disconnect the stoplight switch connector.

2. Connect a circulit tester between the stoplight switch ter-
minals C and D.

3. Check the continuity of the switch.

Pedal Continuity
Depressed Yes
Released No

NEUTRAL
SWITCH

Removal / Installation

1. Disconnect the stoplight switch connector.

2. Remove the stoplight switch.

3. Install the stoplight switch.

4. Connect a circuit tester between the stoplight switch ter-
minals C and D, and verify that the continuity when the
brake pedal depressed and no continuity when the brake
pedal released.

5. Tighten the adjust nut.

Tightening Torque:
14-18N-m{1.4-1.8kgf-m,10-13fHbf}

NEUTRAL SWITCH (MT)

Inspection

1. Disconnect the neutral switch connector.
2. Connect a circuit tester to the switch.

3. Check the continuity.

Transmission Continuity
In neutral Yes
In other ranges No
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CLUTCH PEDAL

Removal / Installation

1. Remove the power plant frame (Refer to section J-MT
Refer to section K-AT)

2. Disconnect the neutral switch connector.

3. Remove the neutral switch.

4, Install in the reverse order of removal.

Tightening Torque:
25-34N*m{2.5-3.5kgf+*m, 18-25ft*Ibf}

CLUTCH SWITCH (MT)

Inspection

1. Disconnect the clutch switch connector.
2. Connect a circuit tester to the switch.

3. Check the continuity.

Pedal Continuity
Depressed Yes
Released No

Removal / Installation

1. Remove the power plant frame (Refer to section J-MT
Refer to section K-AT)

2. Remove the clutch switch.

3. Install the clutch switch.

4. Connect a circuit tester to the switch and verify that the
continuity when the clutch pedal depressed and no conti-
nuity when the clutch pedal released.

5. Tighten the adjust nut.

Tightening torque:
14-18N-m{1.4-1.8kgf-m 10-13ft-Ibf}

1-2 SWITCH (MT)

Inspection

1. Disconnect 1-2 switch.

2. Connect a circuit tester to the switch.
3. Check the continuity.

Terminal Transmission Continuity
A-B In 1st and 2nd range No
In other range Yes
In 2nd Yes
C-D
In other range No

Removal / Installation

1. Remove the extension housing. (Refer to section J.)
2. Remove the 1-2 switch.

3. Install in the reverse order of removal.

Tightening torque:
25-34N*m{2.5-3.5kgf*m, 18-25ft-Ibf}
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F-174

MAIN RELAY (EGI RELAY)
Inspection (On vehicle)

Check that a “clicking” sound is heard at the main relay
when turning the ignition switch OFF and ON.

Inspection
1. Disconnect the main relay.

2. Apply battery positive voltage and ground to terminals A

and B of the main relay.
3. Check continuity of the relay.

B+: Battery positive voltage

Operation

C-D terminals

B+ Applied

Continuity

B+ Not applied

No continuity

FUEL PUMP RELAY
Inspection (On vehicle)

Check that a “clicking” sound is heard at the fuel pump
relay, when turning the ignition switch OFF and ON.

Inspection

1. Disconnect the fuel pump relay.

2. Apply battery positive voltage and ground to terminals A

and B of the fuel pump relay.
3. Check continuity of the relay.

B+: Battery positive voltage

Operation C-D terminals
B+ applied Continuity
B+ Not applied No continuity
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HEAT HAZARD SENSOR
HEAT HAZARD Inspection (Warning system)
WARNING LIGHT 1. Turnthe ignition switch to ON and verify that the heat haz-

ard warning light illuminates.
2. Startthe engine and verify that the warning lamp goes out.

3. Disconnect the heat hazard sensor connector.

4, Check that the heat hazard warning light illuminates on
when a jumper wire is connected to the terminals of the
sensor connector (harness side).

Removal

1. Remove the right front seat.

2. Lift up the floor mat.

3. Disconnect the heat hazard sensor connector and re-
move the sensor.

» TEST LAMP

Installation
Install in the reverse order of removal.

Inspection

1. Wrap the sensor and a thermometer in aluminum foil and
place them in a container of oil.

2. Connect atestlamp andbattery positive voltage tothe ter-
minals of the sensor connector.

3. Gradually heat the oil.

4. Verify that the test lamp comes on when the temperature
in the aluminum foil reaches 95-105°C {203-221°F}.

5. Replace the sensor if necessary.

MILEAGE SWITCH

Inspection

1. Connect the SST (Engine Signal Monitor) to the PCME.

2. Turn the ignition switch to ON.

3. Measure the voltage at PCME terminal 1N within the first
two seconds after the ignition switch is turned to ON.

B+: Battery positive voltage

under 20,000 miles BI-
m Over 20,000 miles Below 1.5V

49 9200 162

CONNECTOR B

F-175




F CONTROL SYSTEM

SOLENOID VALVES

Removal / Installation

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

19-25 {1.9-2.6, 14-19}

®

19-25
{1.9-2.6, 14-19}

7.8-11N'm =4
{80-110 kgf-cm,
69-95in-1bf}

[ T\
GASKET,
{80-110kgf-cm,
69-95in-Ibf}
3 > 2 PRESSURE REGULATOR CONTROL
, \N . CHARGE RELIEF ﬁ&
% Q\ SECONDARY AIR
BYPASS VALVE
’ SECONDARY AIR
EGR SWITCHING VALUE
TURBO CONTROL
CHARGE CONTROL
DOUBLE THROTTLE CONTROL
N-m {kgf-m, ft-Ibf}
1. Battery cable 6. Connector
2. Pressure chamber 7. Extension manifold
3. Accelerator cable 8. Solenoid valves
removal /installation .......... page F-80 INSPECLioN s s swvmascsnans page F-177
Inspection / adjustment ....... page F-80

4. Water hose
5. Vacuum hoses

176
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Inspection

1. Disconnect the connector.

2.Connect acircuit tester to the solenoid valve.
3. Check the continuity at the terminals.

4. Verify that air flows between each ports as below.

Port Air flow
A-B No
A-C No
B-C Yes

5. Connect battery positive voltage and a ground to the ter-
minals of th