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SAFETY NOTICE

CAUTION

ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN ARE
APPLICABLE TO, AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE
TRADE ONLY. All test and repair procedures on components or assemblies in
non-automotive applications should be repaired in accordance with instru
supplied by the manufacturer of the total product.

Proper service and repair is important to the safe, reliable, operation of all motor vehicles.
The service procedures recommended and described in this publication were developed
for professional service personnel and are effective methods for performing vehicle
repair. Following these procedures will help assure efficient economical vehicle
performance and service reliability. Some of these service procedures require the use of
special tools designed for specific procedures. These special tools should be used when
recommended throughout this publication,

Special attention should be exercised when working with spring or tension loaded
fasteners and devices such as E-Clips, Circlips, Snap rings, etc., as careless removal
may cause personal injury. Always wear safety goggles whenever working on
vehicles or vehicle components.

It is important to note that this publication contains various Cautions and Warnings.
‘These should be carefully read in order to minimize the risk of personal injury, or the
possibility that improper service methods may damage the vehicle or render it unsafe. It is
important to note that these Cautions and Warnings cover only the situations and
procedures Chrysler Corporation has encountered and recommended. Chrysler Corpora~
tion could not possibly know, evaluate, and advise the service trade of all conceivable
ways that service may be performed, or of the possible hazards of cach. Consequently,
Chrysler Corporation has not undertaken any such broad service review. Accordingly,
anyone who uses a service procedure, or tool, thatis not recommended in this publication,
must assure oneself thoroughly that neither personal safety, nor vehicle safety, be
jeopardized by the service methods they select,
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FOREWARD
This manual has been prepared as an introduction
to the specifications, features, construction and
functions of the newly developed STEALTH
Please read this manual carefully as it will be of
assistance for service and sales activities.
Please note that the service manuals are also
available and should be used in conjunction with
this manual.
All information, illustrations and product
descriptions contained in this manual are current
as at the time of publication. We, however,
Teserve the right to make changes at any time
without prior notice or obligation.

CHRYSLER
CORPORATION

Chrysler Corporation reserves the right to make changes in design
OF To make adoltions to oF improvements in iis products without
imposing any obligations upon sell to instal them on its products
previously manuiactured,
© 1990 Mitsubishi Maters Corporation Printed In Japan
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MODEL INDICATIONS.

The following abbreviations are used in this manual for classification of model types.

MIT: Indicates the manual transaxle, or models equipped with the manual transaxle.
AIT: Indicates the automatic transaxle, or models equipped with the automatic transaxle.
MPI: Indicates the multi-point injection, or engines equipped with the multi-point injection.
DOHC: indicates an engine with the double overhead camshaft, or a model equipped with such an engine.
Turbo: Indicates an engine with turbocharger, or a model equipped with such an engine.
Non-Turbo: Indicates an engine without turbocharger, or a model equipped with such an engine.
FWD: Indicates the front wheel-drive vehicles.
AWD: Indicates the all wheel-drive vehicles.

HOW TO READ A CIRCUIT DIAGRAM

Circuit diagrams are prepared as follows using these NOTE
symbols: For specific details conceming the interpretation of

circuit diagrams, refer to the separately bound
Service Manual.

The current flow at the ignition
key positions “ACC”, "ON" and
“STIs shown combined,
Be sure to trace the appropriate
itcut depending on the ignition
key position.

‘These symbols show the input to
{and output from [direction of
qrtent low toandrom) an
electronic control unit,
{indicates hat current tows
upward, Input

tnaieates power lnout Output 2

TM v 4 at
a

Connectors
A: Female connector
ZR Male connector

Dashediine indicates
that the two symbols
are the same connector Terminal No

‘Arrow indicates direction of
eure

This symbol indicates connector In tis particular case, currentfarequipment male connectors flows in both directions.
used as an intermediate connec.
{on viewed trora im front ofthe
terminal connecter connection
surface)

Harness splice wt
wire colour or wi
meter changes.Connector for equi

ment with attached har
ness

‘Connector inserted
directly into equipment



UNITED STATES

> CHRYSLER
CORPORATION

The special service tools referred to herein are required for certain service operations. These special service tools
or their equivalent, ifnot obtainable through a local source are available through the following outlet.

82615 Park Lane, Garden City, Michigan 48135, U.S.A.

TRIANGLE SPECIAL PRODUCTS GROUP
(MILLER SPECIAL TOOLS)

DIVISION OF THE TRIANGLE CORPORATION
‘Telephone (313) 522-671' FAX (818) 522-6505

CANADA

i] CHRYSLER
‘The special service tools referred to herein are required for certain service operations. These special service tools

or their equivalent, ifnot obtainable through a local souree are available through the following outlet,

© & D Riley Enterprises Ltd., P.O. Box 243, Amherstburg, Ontario NOV 224
‘Telephone (519) 736-4600 FAX (613) 736-8483,

INTERNATIONAL

CHRYSLER
INTERNATIONAL

The special service tools referred to herein are required for certain service operations. These special service tools
or their equivalent, if not obtainable through a local source are available through the following outlet.

32615 Park Lane, Garden City, Michigan 48135, U.S.A.

TRIANGLE SPECIAL PRODUCTS GROUP
(MILLER SPECIAL TOOLS)a) DIVISION OF THE TRIANGLE CORPORATION

‘Telephone (813) 522-6717 PAX (813) 522-6505
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TECHNICAL FEATURES rea
EXTERIOR
Dynamic sports car proportions with wide tread
and tight interior.

No. Features

1__| The forward passenger compartment looks like a capsule, using glass with complex curves,

2__| Sports car proportions and superior aerodynamic characteristics matched with a super organic surface.

3. | 17" luminum wheel and wide tread tire to create the image of a high performance sports car
<DOHC-Turbo>

4 | Alarge soft-face bumper fwith builtin bumper absorber) that gives the feeling of being one unit withthe
iv.

5 | + Bepu tyoe headtgnts with optical horn lens.
*_ Black painted headlight hoods characterize the front face.

6 _| 3<dimensional tail light characterizes the rear comers.

7__| Boomerang type rear spoiler to match the aero form,

8 _| Rear pillar that is elegant and creates an aerodynamic image.



INTERIOR
Interior that creates a real feeling of a cockpit
centering around the driver.

o0roosa

No. Features
1__| An instrument panet that emphasizes a feeling of closeness

Round 3-meter arrangement that produces a sporty image.

Easy-to-see goggle type meter cluster.

Full round door trim that seems to be one unit with the instrument panel,

‘Superior sporty type front seat (8-way power seat) that gives 2 feeling of support.

High, wide and large floor console.

slolala
leofr Sporty steering wheel with builtin air bag,
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ENGINE
There are three types of engines for the
STEALTH; 3.0L SOHC engine, 3.0L DOHC Non-
Turbo engine and 3.0L DOHC Twin-Turbo/Twin-
Intercooler engine. All three features high
performance, low vibration, low noise and low fuel

consumption. The 3.0L DOHC Twin-Turbo/Twin-
Intercooler engine, in particular, is ideal for 3 high
performance AWD sports car because of its
overwhelming power,

SPECIFICATIONS

Engine model Displacement Max. output SAE net) — | Max. torque SAE net)ec feu. in} HP/qom ftlbs frp
8G72-SOHC 2972 1181.4) 164/8,500 185/4,000
6G72-DOHC (Non-Turbo) | 2972 (181.4) 22216,000 201/4,600
6672-.DOHC (Turbo) 2972 (181.4) 300/6,000 307/2,500

FEATURES

tohigh speed.

fuel injection.

<DOHC-Turbo>.

High performance and low fuel consumption
‘The roller rocker arm reduces the valve-actuation torque as well as fuel consumption.

* Variable induction control system <DOHC Non-Turbo> for flat torque performance from low speed

* Improved response and fuel consumption have been achieved by electronic control multi

* Electronic control of fuel pump fuel discharge for high response and low fuel consumption

* Overwhelming acceleration due to combination of the twin-turbocharger and twin-intercooler.

int



GENERAL - Technical Features
—

Quiet operation
+ Noise and vibration have been decreased by the adoption of roller rocker arms.

Noise generated by the valve mechanism has been decreased by the hydraulic auto lash adjusters.
* Both powerful exhaust sound fitting a high performance vehicle and quietness due to the active

exhaust system <DOHC-Turbo>.
© Reduction in noise and vibration by improving the rigidity of the cylinder block.
* Vibrations have been decreased by the adoption of bearing caps with beams which increase the

rigidity of the crankshaft support points.
* Major reduction of vibration when shifting and a mild acceleration feeling due to use of total control

between the automatic transaxle control unit and engine control ur
‘+ Reduction in vibration due to the use of @ crankshaft pulley with torsion damper and, because of that,

improvement in the durability of the belts <DOHC>.

Servicesbility
+ Complete self-diagnosis functions.

Enhanced reliability through the adoption of gold-plated connector terminals.
Use of an auto tensioner achieves maintenance-free, automatic adjustment of timing belt tension.
Use of the autoash adjusters achieves maintenance-free, automatic adjustment of valve clearance.
The 3-coil ignition system without a distributor supplies sufficient ignition energy even during high
speed operation.
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<6G72-DOHC (Non-Turbo)>

Fuel injection
Two spray injector for injection
with ideal timing due to use of (New intake system
high performance microcomputer. Variable induction control

fe to generate powerful torque
lover the entie range.Ignition equipment

Distibutoriess 3-coll ignition
‘method for sufficient ignition
[energy in the high rpm range. A

iA (Combustion chamber
JCombustion chamber with

; 4 squish area for high
[combustion efficiency,

ignition equipment 4 "
Platinurn plugs for 4
joutstanding durability = i

Waving valve constraction
Roller focker arm with minimum

friction lass in the moving valve cHhk. jankshaft pulleysystem. Pulley with torsional‘© Autolash adjuster to achieve re aur Sere carymaintenance-free. Sea
[Auto tensioner
[Auto tensioner that eliminates the
need to adjust tension of timing
[pelt and reduces noise. 0F0040

‘Variable Induction Control System
I greatly improves torque at medium speed and the driving feeling by gradually opening the induction
ccontrof valve when the engine is running at medium rpm according to the increase in engine spm.

Low speed rpm

Induction control valve 2 | J —High speed rom /

Induction control valve
position sensor

Engine
contrat
unit

Nove
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<6G72-DOHC (Turbo)>

Fuel injection
‘Two spray injector for injection with ideal
timing due to use of high performance
microcornputer.

Ignition equipment
Distributoriess 3-coltfanition
‘method for sufficient ignition
‘energy in the high rom range,

Tgnition equipment
Platinum plugs for R
outstanding durability. g

[Moving valve construction
© Roller rocker arm with minimum

friction toss in the moving valve
system.

© Autolash adjuster to achieve
‘maintenance-free.

FFwincturbocharger
Compact, lightweight, high
efficiency turbocharger with
Joutstanding turbo response
and ideal turho festing from
low speed to high speed

(Eembustion chamber
Combustion chamber with
squish area for high
[combustion efficiency

(Crankshaft pulley
Pulley with torsional
Jdamper for minimum

| [seansmission of vibration

‘Auto tensioner
‘Auto tensioner that eliminates
the need to adjust tension of
timing belt and reduces noise. ooroo42

“Twin-turbochargar and Twin-intercooler

Turbocharger IL.H.)

a

Ciba
TY

inokow[ |] f
Noms J
a

1) L_cimercoter «om

Turbocharger (R’H)

Intercooler (RH.

Front Pwo107
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TRANSAXLE
WS5MG1 TYPE MANUAL TRANSAXLE

The WEMG1 type manual transaxle is a full-time
4WD manual transaxle made by GETRAG* and

GENERAL - Technical Features

newly developed to match the high output and
high torque of the 6G72-DOHC (Turbo) engine.

1. Sportier driving is possible by using a center
differential method with viscous coupling for
distributing (front 45: rear 55) front and rear
torque unevenly.

2. A double-cone synchronizer for 1st and 2nd
speeds and a reverse synchronizer are used
and, in addition to sure shifting performance,
the shift feeling is also improved.

on

3. Low vibration and low noise are realized by
the use of high precision gears and high
Figidity shaft.

* GETRAG is a special West Germany
manufacturer and develops and manufactures
high performance transaxles especially in
Europe,
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ACTIVE EXHAUST <Turbo>
Active exhaust is an exhaust system that can be consumption, and the silent mode for improved
switched between two modes by operating the __ silence in the low rpm range.
mode changeover switch; the normal mode for Furthermore, the exhaust has a real powerful
improved power performance and fuel sporty sound.

= Normat mode Changeover valve

fi i i
\ Changeover valve = > ry

stom 5 SIFT
engine Main muffier >

=e

Control
, untWire 5 +

Actuator I
{BC motor 1 osrooa0

= Mode changeover switch
+ Engine en
+ Throttle opening degree

CLUTCH BOOSTER <Turbo>
A 4 single type clutch booster is used to reduce
the force needed to depress the clutch pedal,

Air intake plenum Release oylinder

Clutch booster
Vacuum tank

: 1)
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CHASSIS
<AWD>

‘Steering
+ Acompact, lightweight integral type rack and pinion type power steering for outstanding steering response.

+ Tilt steering construction for ideal stesting position.
‘= SAS built into the steering wheel to protect the driver.
+ d-whee! steering system {4WVS) for improved stability in the medium and high speed range.

Power steering oit pump
Oil reservoir

Controt valve

Rear whee! oil pump

Front Suspension
‘+ Very lightweight and cigid McPherson

strut type independent suspension.
‘© Offset coll spring for comfortable ride,
‘* Antiiving geometry for outstanding

stability.
‘+ Negative offset geometry for superior

stability when braking,
‘© Electronic control suspension (ECS} for

both driving stability and riding comfort| g
+ Ligui filed bushing to reduce noise.

Front Axle

= BJ-TJ type constant velocity joint with high transmission efficiency and minimum vibration and
noise.

* Isometric drive shaft for reduced vibration, noise and torque steer.
* A unit all bearing consisting of the hub and bearing for good serviceability and litte roling

resistance,
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hydraulic system is lost. ‘the brake pedal braking stability,

4ewhsel antitock braking
system (ABS) usin
sensor, 2-chennel lock
method.

Face-to-face and different diameter
‘piston front ventilated dise brake
‘with stable braking force and good
braking feeling,

Duat proportioning valve
for control of rear wheel braking,

Rear Suspension

* Double wishbone type independent suspension for
‘outstanding riding comfort <AWD>.

* Electronic control suspension (ECS) for both stable
handling and riding comfort.

Lowér arm

Rear Axle

= BJ-TJ type constant velocity joint with high
‘vansmission efficiency and rnisimum vibration end
noise.

‘+ Viscous coupling type limitedslip differential

Propeller Shaft

‘= S-section joint type propeller shaft with two center bearings.
+ Rébro joint to absorb lengthwise and angular change and prevent transmission of

vibrations.
+ Anti-vibration type propeller shaft (rear propeller shaft) to reduce vibration and noise from

‘the drive train,
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<FWD>

Steering

© Light, compact integral type rack and pinion type power steering with outstanding steering
response.

‘Tilt steering mechanism for ideal driving position.
‘© SRS is built ito the steering wheel to protect the driver.

Front Suspension

‘+ Very light and rigid McPherson strut type independent
suspension,

‘= Large diamater offset coil spring for superior siding comfort
‘© Anti-diving geometry for outstanding handling stability.

Negative offset geometry for outstanding braking stability
Elactronic control susperision (ECS) for both stable handling
and riding comfort

‘© Liquid filed bushing for improved handling stability and riding
comfort.

Front Axle

Isometric drive shaft for reduced vibration, noise and torque
steer.

‘© BU-TJ type constant velocity joint with high transmission
efficiency and minimurn vibration andl noise.

‘© Angular contact ball bearing for goad serviceability and litle
rolling resistance,
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Brake

748 07 89 Inch tandom bake

Tereanigns betnees needed to depress bake ;
baking infront ang rear, da. ‘ih Gulla porting broke ona?
System isto Yeatuing goed biting sea.

Antilock braking system (ABS)
using 4-sensor, -channel lock
mathod,

Dual properioning valve for contol of 2iston front venteted disc brake with stable braking‘ear wheel broking. fofoe and good braking teeing

taron12

Rear Suspension
+ Newly developed multink type suspension that combines the features

Of the double wishbone type suspension and traling arm type
suspension.

‘+ Tos control during suspension stroke for both stable handling and riding
comfort.

‘+ Electronic control suspension (ECS} for both stable driving and a
comfortable ride.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)
SRS is a system that works with the seat belt and driver when a shook that is over the design value
is designed as auxiliary equipment to the seat (deceleration G) is added to the entire vehicle
belt. from the front.
It only functions to protect the upper body of the

Air bagfnflator
module

Knee protector 13R0707,

wrens
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SMALL AMOUNT REFRIGERANT SYSTEM (AIR CONDITIONER)
In order to protect the ozone layer, the small to reduce as much as possible the amount of
amount refrigerant system was developed by chloro-fluoro carbon used as the refrigerant in
improving the structural parts of the air — automobile air conditioners.
conditioner, making it more compact, etc. in order

“Layer type hose to reduce retigerantParmeaton nthe wubber hose
Resin layer Reinforcementnylon) layer

Multéffow type
‘compact condenser

Inner rubber Outer rubber
layer (ayer nooee

Sight glass.
Bearing

Lip seat

‘ompressor|
shaft

Lip seal type bearing air conditioner
‘compressor

20n0095

Receiver with bubble prevention cover to contrat
bubbling in the receiver by using a cover
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THEFT-ALARM SYSTEM
To make the vehicle theftproof, this system is so
designed that the headlights go on and off and the
hom is sounded intermittently for about three
minutes when the locked door, hood or liftgate

Authorized.

Pe '
Gp

t
Ci Normal starting

Horn sounds 2 )y

ae

SYSTEM DISARMED

has been forced open without using a key.
Furthermore, the starter circuit is interrupted so
that the engine may not be operated, making the
vehicle theftproof.

‘About 20 saconds afterall doors are closed and
Tocked, the liftgate is closed, and the hood is
closed > SYSTEM ARMED

‘A door, liftgate or hood is broken to
‘open ~> ALARM ACTIVATED

D)énaine is disabled and wil not start.

_. ALARM DEACTIVATED.
(SYSTEM DISARMED}

6F0205,
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ceed

ssr007

VEHICLE IDENTIFICATION oes
VEHICLE IDENTIFICATION NUMBER
LOCATION
‘The vehicle identification number {V.I.N.) is located on a plate
attached to the left top side of the instrument panel.

VEHICLE IDENTIFICATION CODE CHART
PLATE
All vehicle identification numbers contain 17 digits. The
vehicle number is @ code which tells country, make, vehicle
type, etc

a aoa ET am ath am) ath a] om] ih | ih | tahwirm
Fe A ‘Bate

‘county | Waka | vehise | Gmes | tne | Pace | Body | Engine | “Chectt” Model | Pant | Sonal‘ype as Sais] Yeo umber
“Hainan” | Boise | 3 Faecomer Dgieath [ation [esaoor | Banuer | 1 [maga | vag | 00008= Se PND |EPremium | “Hetchhecy ist eoula| 2 |" Year | “Pane "9

Esteath | Tutimae pounce} 3 cedAa capitan
Tis) 4evi)
(oon
Jeo.

setter | 8
Vigieeuing|
"SOHCMR

NoTe
+ "Check digit! means a single number or letter x used to verify the accuracy of transcription of vehicle identification number.
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VEHICLES FOR FEDERAL

GENERAL - Vehi

VEHICLE IDENTIFICATION NUMBER LIST

VL. (except sequence number! | Brand Engine Displacement Model Code

Jeaxo4as( MY Dodge Stealth 3.0 liter (181.4 cu. in} Z11AMNHEL2D<FWD> ISOHC-MPH| 211AMRHEL2D
JB3xD64BL]MY 3.0 liter (181.4 cu. in) Z11AMNXML2DIDOHC-MPIy Z11AMRXML2D

ZI1AMNPML2D
Z11AMRPML2D

JB3xe7ac Jy Dodge Stealth 3.0 liter (181.4 cu. in.) ZISAMNGFL2D<AWD> iDOHC-MPHTurbol ZIGAMNGFL2D.

VEHICLES FOR CALIFORNIA

V.LN. {except sequence number) | Brand Engine Displacement Model Code

Jeaxp4as[]MY Dodge Stealth 3.0 liter (181.4 cu. in.) ZV1AMNHEL7D
<FWD> iSOHC-MPI] Z11AMRHEL7D

Jesxps48L_]MY 3.0 lter (181.4.cu. in} ZITAMNXMLDIDOHC-MPIT Z1AMRXML7D
ZV1AMNPML7D
Z11AMRPML7D

Je3xe7ac CMY Dodge Steatth 3.0 liter (181.4 cu. ind ZISAMNGFL7D.<AWD> IDOHC-MPI-Turbo! Z1BAMNGFL7D

VEHICLES FOR CANADA

VILN. texcept sequence number) | Brand Engine Displacement Model Code

yeaxbaas [JMY Dodge Stealth 3.0 liter (181.4 cu. in} Z11AMNHEL3D<FWD> ISOHC-MPn, 211AMRHEL3D
ye3xD548_] My 3.0 liter (181.4 cu. in} Z11AMNXML3D_TDOHC-MPIT Z11AMRXML3D.

Z17AMNPML3D
Z11AMRPML3D

vesxe7acL] MY Dodge Stealth 3.0 liter (181.4 cu. ind ZISAMNGFL3D<AWD> TOOHC-MPturbol 21GAMNGFLSD.
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VEHICLE INFORMATION CODE PLATE
i

Vehicle information code plete is riveted onto the bulkhead
in the engine compartment.
The plate shows model code, engine model, transaxle
model, and body color code,

1. MODEL ZV1AMN HEL2D
‘Model series
‘Vehicle model

2. ENGINE 8G72
Engine model

3. EXT

4, TRANSAXLE
Transaxle model

5. COLOR, 25 BTV av
INT OPT ~T—Equipment code

Interior code
Exterior color code

CHASSIS NUMBER

STAMPING LOCATION

‘The chassis number is stamped on the top center of the
firewall located in the engine compartment.

CHASSIS NUMBER CODE CHART

zQa wOOOOO8

Refer to 10th thru 17th digits of
V.LN. plate.

Indicates STEALTH series.
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y)
y

VEHICLE SAFETY CERTIFICATION LABEL —swor
1. The vehicle safety certification label is attached to the

face of the left door pillar.
2. This label indicates the month and year of manufacture,

Gross Vehicle Weight Rating (G.V.W.R.), Gross Axle
Weight Rating (G.A.W.R,) front and rear, and Vehicle
Identification Number (V.I.N.).

ENGINE MODEL STAMPING ‘wooo
1. The engine model number is stamped at the front side

‘on the top edge of the cylinder block as shown in the
following:

Engine model Engine displacement

6a72 3.0 liter (181.4 cu. in}

2. The engine serial number is stamped near the engine
model number, and the serial number cycles, as shown
below.

Engine serial number Number cycling

‘AA0201 to Y¥999 AA0201 «+++ > AA9999

AB0001 ---- — AYSSS9

BAQ001 ---- > YY9999
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GENERAL SPECIFICATIONS one
Models: ‘STEALTH STEALTH ES: ‘STEALTH R/T ‘STEALTH R/T

<SOHC> <DOHC> <DOHC> <DOHC>
Items (Non-Turbo} {Non-Turbo) {Turbo}

Vehicle dimensions mm Gin.)

Overall length 1 4,545 (178.9) 4,546 (178.9) 4,580 (180.3) 4,580 (180.3)
Overall width 2. 1,840 172.4) 1,840 (72.4) 1,840 (72.4) 1,840 (72.4)
‘Overall height 3. 1,285 (50.6) 1,285 (60.6) 1,285 (50.6) 1,285 (50.6)

Wheelbase 4. | 2,470 (97.2) 2,470 (97.2) 2,470 (97.2) 2,470 (97.2)
Tread Front 5. | 1,580 61.4) 1,560 (61.4) 1,560 (61.4) 1,560 (61.4)

Rear 6. 1,580 (62.2) 1,580 (62.2) 1,580 (62.2) 1,580 (62.2)
Overhang Front 7. 1,025 (40.4) 1,025 (40.4) 1,060 (41.7) 1,060 (41.7)

Rear 8, 1,050 (41.3) 1,080 (41.3) 1,050 (41.3) 1,050 (41.3)
‘Minimum running ground

clearance mm (in) 9 148 (6.7) 145 6.7) 146 (5.7) 445 (6.7)
Angie of approach Degrees 10. | 12.2° 42.2° 12.2° 12.2°

Angle of departure Degrees 11. | 16.9° 16.9 16.5° 16.5°

Vehicle weight, kg (lbs.)

Curb weights

MT 1,395 13,076) 4,440 (3,475) 1,520 (3,351) 1,710 (3,770)
1,720 (3,792)"1

AT 1,435 (3,164) 1,480 (3,263} 1,560 (3,438) -
Gross vehicle weight rating 1,925 14,244) 1,925 (4,244) 1,925 (4,244) 2,050 (4,519)
Gross axle weight rating

Front 1,100 (2,425) 1,100 (2,425) 1,100 (2,425) 4,110 (2,447)
Rear 850 (1,874) 850 (1,874) 850 (1,874) 940 (2,072)

‘Seating capacity 4 4 4 4

Engine

Model No. 6G72-(SOHC} 6G724DOHC) 6G72-(DOHC} 6G72(DOHC)
Piston displacement ems (cu, in.) | 2.972 181.4) (2,972 (181.4) 2,972 (181.4) 2,972 (181.4)

Transaxle

Mode! No. - Type
Manual transaxle FSM33 - F5M33 - (F5M33 WS5MG1 -

S:spoed manual | &-speed manual | S-spead manuat | &-speed manual
Automatic transaxle F4A33 - 4-speed | F4A33 - 4-speed | F4A33 - 4-speed | -automatic automatic. automatic

Fuel system

Fuel supply system Electronic control] Electronic control] Electronic control) Electronic control}multi-point multi-point multi-point multipointinjection injection injection injecton
Ts eaWs>
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ENGINE SPECIFICATIONS

lems 6672 6672 Non-Turbo 6672 Turbo

Type ‘veo SOHC ‘veo? DOHC veo DOHC
Front Transverse Front Transverse Front Transverse

Number of cylinders 8 6 6
Bore men fin} | 91.1 (9.59) 91.1 8.59) 91.1 (8.69)
Stroke mmm tin} | 76.0 (2.99) 76.0 (2.99) 76.0 (2.99)
Piston displacement ‘om (ou. in) | 2,972 1181.4) 2,972 (181.4) 2,972 181.4)
‘Compression ratio 89 10 a0
Firing order 128456 128-456 123-456

TRANSAXLE SPECIFICATIONS

Items FSM33 WSMG1 FAASS
Tyee S-speed M/T S-speed MT 4speed AT
Gear ratio ast 3.090 3071 2.551

2nd 1.838 1.738 1.488
8rd 127 1.108 1.000
ath 0.888 0.823 0.685,

8th 7a 0.659 -
Reverse | 3.166 3.076 2.176

Final reduction ratio Transaxle | 4.183, 3.972 3.958
Transfer | - ogi4 -
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GENERAL INFORMATION
Perimeter type (crossed parallel) suspension
members are used in the front suspension to
improve driving stability.

FEATURES
@ Reduction of vibration and noise because the

entire suspension system is elastically
supported by rubber bushings.

© Ideal wheel alignment for superior driving
stability and riding comfort.

* Adoption of anti-diving geometry for
‘outstanding driving stability.

CONSTRUCTION DIAGRAM

Stabilizer bar

No. + crossmember

Steut assembly

No. 2 crossmember

Left member

Adoption of negative offset geometry for
outstanding braking stability.
Offset coil springs for outstanding riding
comfort.

Lower arm rows



FRONT SUSPENSION - General Information 2-3

SPECIFICATIONS

Items FWD FAN (with ECS) | AWD
{without ECS)

Suspension system McPherson strut with coil spring and compression rod type

Camber oP + 30'
Caster 3°55' + 30°
Torin mm fin), 0+ 3(04 12}

Coit spring
Wire dia. x O.D. x free length mm fin.) SOHC — M/T 15.7 x 170 x 301.5

44.7 x 170. x 317.6 (,62 x 6.69 x 11.87)
{58 x 6.69 x 12.50)
SOHC — ATT, DOHC — M/T
14.8 x 170 x 322.6
(58 x 6.69 x 12.70)
DOHC — AT
16.0x 170 331.0
(69 x 6.69 x 13.03)

Coil spring identification color SOHC — Pink x 1 Blue x1SOHC an DOHC — M/T Orange x1
DOHC —. Orange x1Spring constant Nimm (lbs fin.) 30515 fa £8) 39+ 212184 11)

‘Shock absorber

Type Hydraulic, cylindrical | Hysraulic, elindrical double
doubie-acting type _| acting type

Max. length men fin} 485 + 3119.09 + 12) | 485 + 3(19.09+ .12)
Min. length mm fin} 336 + 3 (13.194 12) | 335+ 3(13.19+ .12)

‘Stroke mm (int 180 (5.91) 150 (5.91)
Damping force
lat 0.3 misec. (.984 ft/sec.})
Expansion N Obs} 1,400 170 Hard: 2,650 + 360 (584 + 79)

(243 + 37) Medium: 1,650 + 230 (363 + 51}
Soft: 650 100 (143 + 22)

‘Contraction N (bs) 550+ 80 Hard: 1,200 + 170 (265 37)
(121 + 18) Medium: 1,150 + 170 (253 + 37)

Soft: 1.000 # 150 (220 + 33)
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FRONT AXLE
The drive shaft is of the Birfield joint (B.J.}ripod
joint (T.J.) type. This type features high power
transmission efficiency and low vibration and
noise. It has the following features.

Bu.
© Large operating joint angle
© Compact size and decreased space

requirements

Td.
© Axially slidable
© Smaller sliding friction

‘The knuckle has the wheel bearing assembled
and the hub press-itted. The drive shaft and
hub are spiine-coupied (FWD) .
A unit ball bearing consisting of a hub and
bearing as one unit is used for improved
servicing (AWD) .
On models with the antilock braking system,
there is a wheel speed sensing rotor on the
hub (FWD) or on the drive shaft (AWD) to
detect speed of wheel rotation and a speed
sensor on the knuckle.

SPECIFICATIONS

FWD |
Item SOHC DOHC AWD

wr j oat wir
‘Hub, knuckle:

Bearing type Double row angular contact ball bearing Unit ball
: | bearing

Bearing 0.0. x LD. mm {in} 84x 45 (3.31 x 1.77) i =
Drive shaft

Joint type ‘Outer BJ. Bal. BJ. BJ. BJ,
Inner Ta. Ta. Ta. TJ. Ta.

Length (between joints} x O.D.

LH. mm fin.) 419 x 26 419 x 26 417 x 26 417 x 26 419 x 26.
(16.5 x 1.02) | {16.5% 4.02} | (16.4x 1.02) | (16.4 x 1.02) | (16.6 x 1.02)

RH. mm fin.) 0? x 26 394 x 26 405 x 26 393 x 26 391 x 26
(16.0 x 1.02) | {15.5 x 1.02) | (15.9x 1.02) | {15.5 x 1.02) | (15.4 x 1.02}

CONSTRUCTION DIAGRAM

Unit ball bearing
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ELECTRONIC CONTROL SUSPENSION (ECS)
The slectronic contro! suspension (ECS) is a
systern that automatically switches the damping
force characteristics of the four shock absorbers,
front and rear, in three steps (SOFT, MEDIUM and
HARD} in response to driving conditions and the
‘conditions of the road surface. Itis also possible
to select two modes (TOUR and SPORT)
according to driver preference. The damping

SYSTEM STRUCTURE DIAGRAM

ECS indicator light,
Machanical

ECS switch SRR04 Sensor
E.R. shock absorber
(Buittin FR position
detection switch and
E.R. damping force
changeover actustor

\

Steering whee!
angular velocity
sensor

force is changed by commands from the ECS
control unit; the actuator built into the shock
absorbers is activated and the flow of oil inside
the absorbers is varied.
This system also has a diagnostic function and a
fail-safe function for improved serviceability and
safety.

RAR. shock absorber
‘(Guitin FLA. postion
detection swatch and
RR. damping force
changeover actuator

ECS control unit

LL, shock absorber
(Builtin RL. position
detection switch andElectric Diagnosis

a connector RL darmping force
SONS a G-sensor changeover actuator
aeeeose Throttle position Seopa

Turbo. sensor FL shock absorber Swatch
‘Builtin FL. position
detection switch and
FLL. damping force
changeover actuator
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MAIN PARTS AND THEIR FUNCTIONS

Parts Function Mounting position

Sensor
ECS switch
Steering wheel angular velocity sensor

G-sensor
‘Speed sensor

Throttle position sensor
Stop light switch
Position detection switch

Control mode selection switch
Detects turning direction and
‘angulsr velocity of steering wheel
Detects up/down vibration of vehicle
Detects speed of vehicle

Detects throttle opening
Detects condition of brake pedal
Detects damping conditions of
shock absorbers.

Meter bezel
Column switch

Under front seat (LH)
Mechanical

Inside combination meter
Electric type: Transmission case
Throttle bo
Brake pedal bracket
Built in shock absorber (x 4)

Actuator
ECS indicator light
Damping force changeover actuator

ECS contro! unit

Indicates control mode
Orifice changeover of inside of
shock absorber

System control

Inside combination meter
‘Built in shock absorber (x 4)

Right side of luggage compartment]

Steering wheel angular velocity sensor

(G-sensor

Speed sensor

‘Throttle position sensor

Stop light switch

F.R. position detection switch

.L. position detection switch

PLR. position detection switch

RLL. position detection switch

Diagnosis connector Ouiput of safe diagnosis code Side of junetion block

SYSTEM BLOCK DIAGRAM

ECS switch |—.f | [ECs indicator tight

F.R, damping force changeover actuator

F.L. damping force changeover actuator

ECS contra! unit

R.R. damping force changeover actuator

F.L. damping force changeover actuator

Diagnosis connector
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SPECIFICATIONS
Front suspension

END I AAD
item SOHC DOHC

MT [ar MT AT I wi
Suspension system ‘Mepherson sina pe

‘Wheel alignmentCamber 20.Sester F068 30
Xing gin angle 102"Toon rn ing #3002 12)

Cail spring
Wire lax center ci. x 1a7x170x3175 | 148x170%9225 | 150x170x331.0 | 187%170x3015Tree length Tom tin) | (58x669x 1250) | (58x669x 1270) | (69x669% 1308 | (62x669% 11.87)
Effective No.of exis 2.20ipinkx 1) | 3.29 lorangex) | 247 orengex2) | 3.21 flex)

{color codes)
Shock absorber
Ne y¢raule, eylinrcal double-actng type
Max. length men in} 485 19.1)
Min, length am tn} 335132)Stroke men tin} "50 (8.9)
Dernping force at O.amvsee

(8ttsect
Nitbs)

Expansion Hard 2,650 (584)Megium 41660 (6a)Soft 650 148),
Contraction

Herd 1.200 266)Medium 1160 88)Soft 1000 220}
Siabizer ber

‘Mounting method Pitow ball ype

Ouse co, mmm in} 2078) 22 186) [ai
Rear suspension

FW AND
a SOHC DOHC

Suspension system TMalsink ype Double wishbone type
‘Whoo! aignmentmber ors 30! 0°10 £30oon ram 522.502 10) 52251022 10)
Tei spring

Wire dis. x center dia. x 12.2% 105 x 350.0 12.2. 1053793free length rm (int 448 «4.13 x 18.78) (484.13 x 14.83)
Effective No. of coils 8.5 lorange x 1) 6.8 tolue x 2)
(color coded)

Shock absorberWee Hydraulic, evindrical double-acting type
Max. length mm (ia) 518 203) 610 24.0)

fin length rm (in) 356 (14.0), 407 (16.0)Stoke rm fin} 159 (6.3) 203 (8.0),
Damping force at 0:3m/sec

(sitsectExpansion N (tbs)
Hard 1,890 397),Medium 1,200 265),Soft $50 (121),

Contraction N (bs)
Hara 950 1203),Medium 850 1187),Soft 650 (143),

Stabilizer bar
‘Mounting mothod Pillow ball type

Outside dia rom in) TYE 22 (86)
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FEATURES OF EACH MODE

Mode. | ECS indiator | Damping force Features
ight

TOUR ‘Automatic selection | * Normal damping force with emphasis on a comfortable ride
depending on driving | {SOFTconditions ‘Safe operation contro! when making sudden turns or during high|SOFT speed.AN « Vehicle position control when starting and breking

+ Comfortable riding control when there is up/down vibration of
MEDIUM=—+ HARD | _ the vehicle and when driving on bad roads is detected

damping force (HAF = Normally high damping force with emphasis on safe operation
and stability (HARD)

SPORT Normally fixed in high | sleal mod for spony diving

FEATURES OF EACH CONTROL

Control funetion Feature

§ Rolling when going into @ curve is controlled and safe operation is improved by
| Antioling control increasing the shock absorber damping force according to the steering wheel
5 angular velocity and vehicle speed.

le | High speed control Operation safety is improved by increasing the shock absorber damping force when
is 8 driving at high speed.

B | Anticiving control Nose diving is controlled by increasing the shock absorber damping force depending
g ‘on decelsration when braking.

§ | Anti-squatting control | Squatting when starting, accelerating quickly, etc. is controlled by increasing the
2 shock absorber damping force according to how far the accelerator pedal is pressed

and according to the vehicle speed.

Pitching and bouncing | A comfortable ride with litle car pitching or bouncing is made possible by increasing
ae control ‘the shock absorber damping force according to the up/down vibration of the vehicle,

a Bad road detection ‘A bad road is detected by the up/down vibration of the vehicle, and a
8) control ‘comfortable ride and bad road driving is improved by intensionally maintaining

the shock absorber damping force soft or medium.
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ECs switch

Light receptor (photo transistor)

Eid

Light receptor (photo transistor)

‘iit

Light emitter“Leo) Light emitter (LED)

n (ECS) 2-9

STRUCTURE AND OPERATION
SENSOR

ECS Switch

The ECS switch is a return type switch mounted on the
meter bezel,
When the battery is connected and the ignition switch
turned ON, it starts in the TOUR mode. Then, it changes
between the TOUR and SPORT mode each time the mode
changeover switch is pressed

Steering Wheel Angular Velocity Sensor

‘The steering wheel angular velocity sensor is made up of 2
photo interrupters and a slit plate, The photo interrupters are
mounted on the column switch and the slit plate is mounted
on the steering shaft. The slit plate rotates between the
photo interrupters so the light from the LED of photo
interrupter is interrupted and passed through and thet is
changed by the photo diode to an electric signal according to
the steering wheel angular velocity.
Furthermore, the steering turning direction can also be
detected by the divergence in each 1/4 cycle of the output
wave of the photo interrupters.

Photo interrupter APHOt interrupter B sen

G-Sensor

The G-sensor detects the up/down vibration of
the vehicle and outputs an electric signal, This
sensor is used for controlling a comfortable ride,
and itis mounted under the front seat (LH) where
it can accurately detect the up/down vibration felt
by the driver.

Weight and

piezoelectric

‘Ampiitior circuit

The inside of the G-sensor are made up of a
piezoelectric ceramic and a weight. The weight
adds extra force on the piezoelectric ceramic
depending on the up/down vibration and the G-
sensor outputs an electric signal according to the
vibration due to the piezoelectric effect,

Cutout voltage 1¥)

06 04 02 0 02 04 06 (G)
Upédown

‘aF0003
G-sensor output characteristies
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Electric speed sensor

Oeceleration
gear

Micro - motor of damping

Switch 1 Switeh 2
a

Brush

—
Encoder pattern

n (ECS)

Vehicle Speed Sensor

‘There are two types of speed sensors, mechanical (reed
switch type) and electric. Only the turbo models use the
electric type due to space restrictions.
The mechanical speed sensor is built into the combination
meter.
The electric speed sensor is mounted directly on the
transaxle. The mechanical speed sensor is the same as the
conventional reed switch type.
Refer to the GROUP 8 — Meters and Gauges for the structure
and operation of the electric speed sensor.

Throttle Position Sensor

Structure and operation are the same as for former sensors.

Stop Light Switch

Structure and operation are the same as for former switches.

Position Detection Switch

The position detection switches are combined with the
damping force changeover actuator built into each shock
absorber.
It detects the orifice changeover position of the damping
force changeover actuator by the combination of the 2
switches (ON/OFF)
The control unit controls the stop position of the orifice
changeover based on the signal from this position detection
switch.

‘The inside structure of the position detection switch is as
shown in thé figure on the left and it is made up of the
encoder pattern and the brush rotating above it. Switches 1
and 2 are turned ON and OFF by the rotations of the brush.
The relation between the switch output and the damping
force characteristics is shown in the table below. For one
revolution of the switch, the damping force changes from
SOFT - HARD — MEDIUM — HARD — (unfixed)

[Damping force] SOFT | HARD | MEDIUM] HARD | (unfixed)

‘Swatch 7 oN GFE OW OFF ft OFF

Switch 2 OFF, ON Ow ON OFF,
Rotation angle O° 360"
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ACTUATOR

ECS Indicator Light

There is an indicator light (green) to indicate the mode in the
‘combination meter. When a breakdown is detected, it blinks
at intervals of 0.5 second to warn the driver.

Mede —TouR | SPORT | When breakdown

TOUR light ON OFF Biinking

sone SPORTlight | OFF ON Biinking
Damping Force Changeover Actuator

The damping force changeover actuator is built
into the front and rear shock absorbers and
designed for compactness, lightweight and
eduction of mounting space. It is made up of the
micro-motor section, deceleration gear section,

position detection switch section and output
shaft. The output shaft has 4 high torque output
because the high revolutions of the micro-motor
are reduced by the deceleration gear.

Micro-motor

Daceleraiol. year

Position detection
switch

Damping force
changeover
actuator
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SHOCK ABSORBER

The shock absorber comes with a built in damping
force changeover actuator {including a position
detection switch) and the damping force can be
changed in 3 steps (SOFT, MEDIUM and HARD}
with this actuator.

HARD

MEDIUM

Expansion

= SOFT

Damping
orca) Piston speed

Contraction

side sort
MEDIUM

Damping force characteristics HARD

Damping Force Changeover Mechanism

For damping force changeover, the damping force
changeover actuator is operated by a signal from
the control unit which causes the rotary valve built
into the piston rod to rotate and changes the
opening/closing of the orifice and the oil flow
passage area. The rotary valve has large and small
orifices (1 each for a total of 8) as shown in the
cross sections A-A, B-B, C:C, and D-D in the figure
below. There is also one passage (for a total of 4)

Damping
foros
‘changeover ——-—~

tf] rotary soe

gom
>

Piston

Check rut

Furthermore, the piston valve has a double seat
and the base valve is made of 2 valves; accurate
control is possible at any damping force step for
achieving both safe operation and comfortable
riding.

Piston
valve

Base
valve

‘cross section ross section

for each cross section in the piston rod. The
damping force is changed in 3 steps by combining
the rotary valve and piston rod passages.
When the ECS control unit confirms the change in
the damping force by the command from the
position detection switch, it stops the signal sent
to operate the damping force changeover
actuator.

Damping Farce

sort | Mepium | HARD

— Fea | ES
section Cc @
BA

Gas fomiow | oer
section @)

Giifice | Once | Oris,
Gross, | rge dias | cemat cia)] lose
section

ea" @ @|@e@
‘Oifics | Ores | “Oafice

Cross | targe ie) | (smal cia] (cased)
section

os") @|8| oO
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Internal Operation of Shock Absorber

SOFT (low damping force)

‘When bounding

The damping force is determined mainly by the
flow resistance on the base valve side and a low
damping force is obtained by passing oil in the
lower part of the piston through the check valve
built into the check nut and the orifice (large dia.)
with no resistance.

‘When rebounding

As the piston rod rises, oil flows as shown in the
figure on the left and the damping force is
determined by the flow resistance of the piston
valve.

MEDIUM (medium damping force)

When bounding

Compered to SOFT damping force, the orifice
diameter is smaller, piston rod flow resistance
increases and the damping force is the force
combined with the flow resistance on the base
valve side.

When rebounding
The orifice diameter is smaller just as when
bounding and a higher damping force than at
SOFT is obtained.

HARD (high damping force)

When bounding

Since the orifice is closed, oll in the lower part of
the piston pushes wide the valve in the upper part
of the piston and flows out so flow resistance
increases and a higher damping force than at
MEDIUM is obtained.

When rebounding

This is the same as when bounding. Since the
orifice is closed, damping force is at its maximum.
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ECS CONTROL UNIT

‘The ECS control unit is mounted on the inside of to simultaneously change the damping force of
the rear side trim. The ECS control unit sends a the 4 shock absorbers.
signal to the damping force changeover actuator

n (ECS)

|___. fis spo waren Je} F.L. damping force
changeover actuator

‘Genser ‘Wcaon daroeion ||

TL ponton deieein sey [Fe naron sores

Structure

£68 contol vit

i ii
ECS switch i [Mode judgment Mode display }-— EGS indicator ight

' i
|

' |
H iH amping tore‘Stop light switch ; ioe deny came mf . fe Ronmaoe lace
! i
' |d| Vehicle rating ramping force| | FL. damping Force
H onic |
i [7] etic squatting H ALR, damping force

Throne position senso H ineament | | ‘changeover actuator

! ‘

patton erecton pei [RR sonton dren

[RL penton dctecnn sna Fat posson aac
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Function Chart

Vehicle speed

Stosring whes! angular velocity ~
vehicle speed contol map ton,

‘SOFT:
120178) 130481)

—* Vehicle speed
kang {mph

Damping forceControl function Control Related sensor mode
Tour | SPORT

Selection of control made | Selects 2 modes (TOUR and SPORT) | ECS switch
by input from the ECS switch = =

~~ | Antiraliing control | Changes the damping force using map | Steering wheel angular
& {steering wheel angular velocity to the | velocity sensor © @
3 vehicle speed) to control roling when | Vehicle speed sensor ®
5 going into ¢ comer and also to Improve ®
a3 Sate operation.

| §| High speed response | Changes the damping force according | Vehicle speed sensor8] contol To speed won driving at high spoed © 6| @
10 improve operation safety,

‘Antilving control | After the stop light switch goes ON, it | Stop light switch
3 calculates the deceleration from the Vehicle speed sensor | @) @.
= vehicle speed and changes the @
8 damping force in accordance with that @
é ‘0 contfol nose diving.

| Aniequatting control | Changes the damping force using map | Throtile position sensor
8 {throttle opening (closing) speed to the || Vehicle speed sensor © @| @cs vehicle speed) to control squatting when| ®

Starting and accelerating.
‘=. | Pitchingfbouncing | Changes the damping foree according | G-sensor
5 | control {0 the up/down vibration of the vehicie ee @ie 10 control pitching and bouncing of the
5 vehicle.
28 | Bad road detection | Suprresses the damping force according} G-sensor
§ =| control to the up/down vibration of the vehicle © 6] ®

je 8) to improve driving on bad roads and
driving comfort

Failsafe and diagnosis | It functions on the fail-safe side when
there is a breakdown and outputs - -
a self-diagnosis code.

©: SOFT @ : MEDIUM @: HARD

Anti-Rolling Control

ae HARD CONTROL START
£3 Change to a higher damping force according to the control
Bd MEDIUM map for the vehicle speed and steering wheel angular
Sq | SOFT velocity which depends on the operation of the steering
33 | standord wheel,
GS | damping force

CONTROL HOLD

After switching to a high damping force and holding that
ion for 1 second, return to normal damping force

High Speed Response Control

CONTROL START

When vehicle speed exceeds 120km/h (81 mph) in the
TOUR mode, the damping force changes from SOFT to
MEDIUM to improve high speed stability.
CONTROL HOLD

Damping force which is changed to MEDIUM is held while
the vehicle speed is over 120km/h (75 mph} but when it falls
to 120km/h (75 mphi, the damping force returns to SOFT.



ing Control

CONTROL START

‘When the stop light switch goes ON, the ECS
control unit calculates deceleration from the
change in vehicle speed. As a result, after the
stop light goes ON, if deceleration calculated
within 0.4 sec, exceeds 0.156, the shock absorber
damping force is changed to MEDIUM.
If the stop light switch is ON and the cornputed

FRONT SUSPENSION - Electronic Cont Suspension (ECS)

degree of deceleration exceeds 0.4G, there will
be a change to HARD.

CONTROL HOLD

The damping force after changeover is held while
calculated deceleration is over 0.15G and when it
falls below 0.15G, the damping force returns to
normal (SOFT).

Anti-Squatting Control
CONTROL STARTa

ey When the accelerator pedal is pressed (returned), it changes
Esa to a higher damping force through map control of the vehicle
25 speed and speed change in throttle opening (closing).
83 There are 2 control maps ~ when the accelerator pedal is
Es pressed and when it is returned (throttle opened and closed)

Sermping force} Furthermore, when the throttle position sensor output
toe Os voltage stays over 4.0V for more than 1 second at vehicle

yottle openinaiciosing speed —Vehcle ‘speed ‘Spatrol ee ‘ares speed of 3- 100km/h (2 — 62 mph), it is judged that there is
full throttle acceleration and the damping force is switched to
MEDIUM.

CONTROL HOLD

After changing from a high damping force, there is first a 1
second hold in that condition and then the suspension
raverts to the normal damping force (SOFT).
When full throttle acceleration is judged, the: suspension
reverts to the normal damping force (SOFT) in one second
after the control conditions are not satisfied.

Pitching/Bouncing Controt

CONTROL START

When the ECS control unit judges that there is
serious pitching and bouncing of the vehicle
(washboard road driving} via the output of the G-

CONTROL HOLD

When the ECS control unit judges that there is no
more pitching and bouncing of the vehicle via the

Bad Road Response Control

When the ECS control unit judges that there is
fine pitching and bouncing of the vehicle (bad road
such as gravel road, etc.) via the output of the G-
sensor, the suspension is changed to MEDIUM

Fail-safe and Diagnosis Function

WARNING DISPLAY FUNCTION

When a breakdown is detected, the TOUR and
SPORT ECS indicator light in the meter blinks at
0.5 sec. intervals to warn the driver of an
abnormality.

FAIL-SAFE AND DIAGNOSIS FUNCTION

When the ECS control unit detects a breakdown,
contfol related with that breakdown phenomenon

sensor, the damping force is changed to HARD for
a flat and comfortable ride with no vehicle pitching
and bouncing,

output of the G-sensor, normal damping force
(SOFT) takes over at the same time.

for improved riding comfort and bad road driving
even if the darnping force should be set to HARD.
by some other control.

stops and the damping force is fixed on the tail
safe side. At the same time, the self-diagnosis
code related to the breakdown phenomenon is
output to the diagnosis connector.
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safe and Diagnosis Code Table

| 3
Blsle8/3] £

s g) 8] &No. | Display pattern Diagnosis item g/g b 2 | & | Damping force condition
5/8 8 | | 3 | ofshock absorber

elalals
fig | || &
2) e/a/2| 2/2

° Normal
x}x| xix |x] x

7 | Sensor,no abnormal slatelsllolle
a) Ay Steere wheel angervelocity sensor, _

— broken wire* KER TX] XE
w - ‘Vaile speed sensor, Shock absorber is fixed at

mu broken wire* —)—-} =| —]—] —) MEDIUM

ai — FA damping force
nO. ohangeoveracvste, | — | — | —| —|—| -

62 7 FL. damping fore |
FILA stengeoteratisi, fj) |] J -

abnormal Normal shock absorber is.
w ao RR, damping force aed HARD

nonnn changeover actustor, | —| —| | —] —] —
LIU] sonormal

o - FL damping force
Mn Ghangeoveractuaro, «| — | —|—| |]

‘| shnermat

NOTE
1. An ‘x’ indicates normal operation and a indicates stop of control.
2. Control stop, warming display and fixing of damping force return to normal operation when the ignition

switch is turned OFF, However, in the case of breakdowns marked with an asterisk (*), normal
‘operation is resumed if normal output is generated even when the ignition switch is in ON (e.g,
transient breakdown), In this case, the self-diagnosis code is in memory in the ECS control unit even
while normal operation resumes.

NATURAL CANCELLATION OF SELF-DIAGNOSIS,
CODES

After output of the self-diagnosis codes, output of
the self-diagnosis codes returns to normal output
if there is no output of self-diagnosis codes during
the time the ignition switch is turned ON-OFF for
60 times.
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GENERAL INFORMATION
The differential carrier and axle housing have been
separated from each other, and T.J. and B.J. drive
shafts arranged in between. They drive the axle
shafts.
The axle shaft is supported by ball bearings {inner
and outer) in the axle housing and are coupled

CONSTRUCTION DIAGRAM

ozoaas

with the drive shaft with the companion flange in
between.
The front of the differential carrier is supported
elastically on the rear suspension crossmember
via the differential support and the rear side
the differential support member.

Trailing arm
(Axle housing)

sma002

SPECIFICATIONS

kems Specifications
‘Axle shaft‘Type Semi-iloating type

Shaft dimensions
‘Outer bearing portion dia, mmiin) | 35 (1.38)
Inner bearing portion dia. mmiin) | 28(1.10)
Center portion dia. mm fin) | 34.5 (1.36)
Overall length mmiin) | 245.4(8.7)

Bearing0.0: x LD, ‘Outer mmiin) | 72x36 (2.83x 1.98)
loner mm(in) | 58x 28 (2.28 x 1.10)

Drive shaftJoint type Outer Bu.
Inner TD.

Length (joint to joint) x diameter mm ind | 395% 28 15.6x 1.10)
Differential

Reduction gear type Hypoid gear
Reduetion ratio 3.545

Differential gear type and configuration
Side gear ‘Straight bevel gear x 2°
Pinion gear Straight bevel gear x 4

Number of teeth
Drive gear 39
Drive pinion W
Side gear 16
Pinion Gear 10

Bearing
(O.D. x LD. Side mm in) | 82.500 x 45.242 (9.25 x 1,78)

Front }) | 68.263 x 30-163 2.69% 1.19)
Rear mm in} | 76.200 x 36.513 (3.00 x 1.44)

Final drive gear backlash adjustment method Screw type

Denotes the gear (L.H.) which is in a sinale body with the viscous coupling.
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AXLE SHAFT
The axle shaft is 8 semi-floating type supported by
ball bearings (outer and inner) in the housing,
On models with the anti-lock braking system,
ers is a wheel speed sensing rotor on the axle
shaft.

To prevent mud that may be deposited around the
bearing (outer), @ dust shield has been provided.

‘Companion fiange

Bu.

Li
Tealling arr

Axle shaft

DRIVE SHAFT
A B.J.-T.J. type constant velocity joint is used in
the drive shaft, featuring the same good
transmission efficiency, low vibration and low
noise as the front drive shaft. On the axle shaft
side there is a B.J. type joint that can bend to a
great degree to match movement of the
suspension and on the differential carrier side
there is a TJ. type joint that can slide to a large
amount in the shaft direction with little sliding
friction.

La.

Dust shield

LC
Rotor

On the axle shaft side, they are coupled with the
companion flange in between. On the differential
side, they are spline coupled with the side gears.
On vehicles with a viscous coupling type limited
slip differential, the right and left drive shafts are
different in length, In addition, the TJ. side of the
drive shaft (R.H. is two-stage serration coupled.

cl
LH. VCU type LSD

rive shaft

Two-stage
serration

By.

F000
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DIFFERENTIAL
The differential uses lower friction torque
bearings and oil seals to improve power
performance and fuel consumption.
For faster differential cooling and higher reliability
during high speed operation, a differential carrier
with cooling fins has been adopted.
A speed difference responsive viscous coupling

type limited slip differential which provides
outstanding performance during operation on a
muddy surface has been established
There is a 4-wheel steering (4WS) oil pump on the
top of the differential carrier.

Cooling fins

VISCOUS COUPLING TYPE LIMITED SLIP DIFFERENTIAL
While the conventional mechanical type limited
slip differential uses a cam (differential pinion
shaft) and disc equipment composed of a friction
plate, disc and spring seat in limiting the

section

From wheel reennee Prion mae gos Thos
° al

inion Side gearconte attrenist ] Limted sp terenia | Sth Sie
Differential thrust washer ‘ott

CU. DifferentialFront exe NSS a B
Differential limiting

viscous coupling)

1F0001

mena

differential, the viscous coupling type limited slip
differential limits the differential by use of a
viscous coupling equipment consisting of outer
and inner plates and silicone oil

sFoo1
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DIFFERENTIAL SUPPORT varaas
The front and rear of the differential carrier are differential supports and differential support
mounted on the suspension crossmember by the — member. It is elastically mounted vie a bushing.

Differential support (R.HL

Differential
‘Support member

Differential Support (LH rmooss
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GENERAL INFORMATION
The service brakes use a brake system featuring
excellent braking force and a high level of
‘reliability and durability.

FEATURES
Improved Braking Performance

1. Four-wheel anti-lock braking system (4ABS) to
prevent slipping due to locking of the wheels
and for applying the ideal braking force is
used.

2. Ventilated brake discs are used on all four
wheels.

3. For stable breking force and to improve the
braking feeling, a pin slide type 2-piston is
used on FWD models and an opposed tandem
4-piston front ventilated disc brake is used on
AWD models.

4. A tandem brake booster is used for a big
braking force with a light pressure on the
brake pedal.

5. To get a stable braking, a rear drum-in-disc
brake with builtin parking brake is used,

Improved Serviceability

1. For improved serviceability, a diagnosis
function, service data chart and actuator forced
drive is used on the 4ABS models.

2. For improved removal and installation, an
outer disc method is used for both the front
and rear brakes.

3. For improved identification, the master
cylinder reserve tank cap is colored white.

improved Safety

1. An audible wear indicator is adopted to warn
the limit of pad use.

2, A dual proportioning valve is used to prevent
sudden locking of the rear wheels.

3, The X-arrangement of the brake lines for front
and rear wheels is used.
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SERVICE BRAKES
SPECIFICATIONS

Items FWD. AWD

Master cinder
pehiss Tandem (with level sensor) Tandem (with level sensor}

mm (in) | 25.4 (1) or 26.9 (1 1/16)" 269.(1 1/16)

Brake boosterType Vacuum type, tandem Vacuum type, tandern
Etfective dia. of men fin) | 180 (7.0) + 205 {8.0)0r 205 (8.0) + 2809.0)
ower cylinder 205 18.0) + 2309.0)"

Proportioning valveType Dual type Dual type
Split point kPa (psit_ | 3,750 4,250 (633 - 604) 3,750 ~ 4,250 (633 - 604)
Decompression ratio 037 037

ve Foting clip 2 Fig cape, 4losting caliper, 2 - piston, igid caliper, 4 - piston,vee ventilated disc (M-AS7W) Ventlated disc (M-A662)
Disc effective dia mem fin) | 227 x 24 (9.0 x.94) 249 x 30 (9.8 x 1.18)
x thickness

Cylinder LD. mm fin) | 42.8 (1 19/16) x2 40.4 (1 19/82) x 2 + 42.81 11/16) x2Clearance agjustment Automatic, Automatic,
Rear brakes

Wee Floating caliper, 1- piston, Floating caliper, 1 - piston,
ventilated disc (M-Ra5V) ventilated disc (M-A58V}

Disc effective dia. mmtin): | 28x18 (9.0x.71), 237 x 2019.4 x 79)
thickness,Cylinder 1D. mmiin) | 34901 978) 38.1 (112)

Rotor teethFront a7 47
Rear 47 47

Speed sensor Magnet coil Magnet coil
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FRONT DISC BRAKE
‘The M-R57W type {2-piston) or M-R66Z type
{tandem 4-piston) is used for the front brakes and
they exhibit outstanding braking performance and
braking feeling
The M-RB7W type front brake is a pin sliding type
with 2 pistons arranged in parallel and the M-R66Z
type front brake has 4 pistons in an opposed
atrangement.
Not only is braking force well balanced with
pressure applied evenly over the entire pad

M-RS7W

Piston

Wear indicator i _

0g

sanovee

surface but there is also outstanding and stable
braking performance preventing uneven pad wear
and providing a good braking feeling.
For safety, there is an audible wear indicator on
the inner side of the pad to warn when the limit of
pad use has been reached.
Clearance is automatically adjusted by pressing on
the brake pedal

M-R66Z

s4ro02e

Piston (small)

Piston (argo)

‘4F0020

s4roon
Wear indicator
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Fotor cotation
direction

Leadingsoe | *
Surtace
pressure
{Smald

Surlace
Jem |] cressuro

ferge)

caliper

REAR DISC BRAKE
‘The M-R4SV type or M-RE8V type rear brakes is
used for stable braking with very efficient heat
radiation and little drag resistance on the pin slide
type floating caliper.
in addition, a drum in disc method is used with a
parking brake built into the brake disc.

s4Nooes

Brake shoe

DIFFERENT DIAMETER PISTONS
During braking, hydraulic pressure is generated in
each piston to press the pad against the rotor.
Since there is a lengthwise play between the pad
and the caliper, the pad is pressed against the
trailing side caliper and a gap is made on the
leading side.
At this time, not only the piston surface pressure
but also the moment act on the leading side pad
and wear on the leading side pad is increased.
Therefore, since the leading side piston diameter
is made’ small and the surface pressure
distribution is smaller than on the tailing side, the
pad acting force both on leading side and trailing
side is balanced for equal wear.

For safety, there is an audible wear indicator in the
inner side of the pad to warn when the limit of pad
use has besn reached
Clearance is automatically adjusted by pressing on
the brake pedal.

‘I Wear indicator

anon

senonee
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ANTI-LOCK BRAKING SYSTEM (ABS) <FWD>
INTRODUCTION
The ABS is a braking system designed to prevent
the wheels from locking, to assure good operation
and directional stability when braking and to
shorten the stopping distance by sensing the
slipping of the wheels and by controlling the brake

takes over when there is a breakdown in the
system and normal braking is activated. The ABS
warning light lights up to warn the driver of a
malfunction. When the ABS functions, there is
kick-back in the brake pedal so the driver can

hydraulic pr
braking on slippery roads.

STRUCTURAL DIAGRAM
Valve relay

Motor relay

Plunger
valve

Wheel speed sensor

Hydraulic unit

we during hard braking and when
A fail-safe function

‘ABS warning light

sense the operation of the ABS.

ECU for ABS Wheel speed sensor

Diagnosis Connector

‘Wheel speed sensor

‘Wheel speed sensor

MAIN STRUCTURAL PARTS AND FUNCTIONS 14F0087

Part name Funetion Reference
page

Sensor ‘Wheel speed sensor | Sends a whe! speed signal for ach whe othe en
Stop light switch | Sends an ON, OFF signal (.e. whether the brake is

pzgssed rom the brking stop ight switch tothe 540

Actuator | Hydraulic unit (HU) | Contes the brake hydreulc pressure for each wheel
depending on the signal from the ECU. Also, there is 5-10
a builtin plunger valve,

Motor relay Is turned on by the ECU signal and drives the pump
motor in the HU. cae

Valve relay Is tumed on by the ECU signal and supplies current to
the solenaid valve in the HU. Goes OFF when the ABS 514
fails and stops the ABS function

ABS werning light | Is in the combination meter and lights up when there is em
a breakdown in the ABS.

Diagnosis connector | Outputs the diagnosis code. =

ECU Drives the HU based on the signals from each whee! 515

Plunger valve 1s in the HU and adjusts the brake hydraulic pressure for
the right and ett rear wheels tothe side with the lowest, 5M
hyaraulic pressure
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SYSTEM DIAGRAM

“Left front wheelae L{ vane relay

Fight fontwhes’ 1. cuter LI "
‘speed sensor ABS CoE
Toft reer whee! —]_| L“tent font wheat
Speed Sencar Solano vale,

Fight ear wheel 1, L|Fight onc wheat
speed sensor lencid valve

Valve rely 1.| ear wheel
response signal |L_ solenoid valve

Motor monitor dt {ABs warming ight pe

Stop ight switch fel L-{ diagnosis output}

+ Brake lines

leetie wiring

cylinder

Hydraulic unit (HU

Proportioning valve

Loft front whee! Left rear whee!

ro0s1



5-8 BRAKES ~ Anti-lock Braking System (ABS) <FWD>

SYSTEM CIRCUIT DIAGRAM

ssw
Main Fr. (2) Main FL (3h isi 162 Sub FL)

ABS
‘warning | (S

ABS relay font

Hydraulic
ant 1 a

Left Right
front _ front

18 ]t4] 33 Ya] ltr 30]

WL at
Lett Right. «Left Right
from front rear, rear

‘Wheel speed sensor

2 lal

Diagnosis
[connector|

Solenoid valve

Rear

Stop
Tight
switch

k
o

 
~o

3t

To stop
light

er0050
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ABS HYDRAULIC PRESSURE FUNCTION DIAGRAM
The ABS for FWD operates independently on the other words, when either the right or left rear
right and left front wheels and controls each wheel is about to lock, the solenoid valve for the
solenoid valve by sensing each wheel speed rear wheels is activated and hydraulic pressure is
sensor. It controls the solenoid valve for the rear simultaneously reduced in both rear wheels
wheels by using the rear wheel speed sensor through the use of a plunger valve. (Refer to page
select-low for the right and left rear wheels. In - 21 for details about the plunger valve.)

control control

Wheel speed sensor Wheel speed sensor
Hydraulic unit

—\

Left Font FH Solenoidwheel H valve for
FF fight frontHLT whee!

valve
control

Plunger
valve

Selectlow

Motor

Solenoid = H+ |

t

'
|
|
|
|
i
|
|
i
i

Proportioning valve

Wheel speed sensor ‘Wheel speed sensor

Loft rear whee! Right rear wheel
roots
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SENSOR
WHEEL SPEED SENSOR

The wheel speed sensor for all the wheels
consists of the rotor mounted on the axle hub and
the speed sensor mounted on the knuckle (front)
and backing plate (rear).
The principle of operation is that, as is con-

Front

Rotor’

senor

STOP LIGHT SWITCH
This switch goes ON when the brake pedal is
pressed and goes OFF when it is released. The

ACTUATOR
HYDRAULIC UNIT (HU)

The HU is supported flexibly on the shield plate in
the right front of the engine compartment.
There are three solenoid valves; for the left front
wheel, right front wheel and ‘rear wheels. A
plunger valve is built into the HU to equalize the
hydraulic pressure for both rear wheels. By using

‘Sensor

ventionally done, the speed sensor changes the
magnetic flux variations due to the ridges and
valleys on the rotor to voltage variations and
outputs this.

Rear

14F0086

ECU uses this signal to judge whether or not the
brake has been pressed.

this plunger valve, it is possible to have a 2-
system separation of the left front wheel ~ right
rear wheel and right front wheel ~ left rear wheel
and X-arrangement of brake lines is normally
maintained.

Pump moter
14F0072
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Solenoid Vaive

There are three solenoid valves, for the left front Switch-over of pressure {increased pressure,
wheel, right front wheel and both rear wheels, and reduced pressure and holding pressure) is
they control the braking hydraulic pressure applied controlled by the current sent from the ECU.
to each wheel cylinder.

Increased pressure Reduced pressure Holding pressure

Control | Current OA (OFF) Current 5A (current to reduce [Current 2A (current to hold same|current pressure) pressure)
Function | Wheel .
diagram — | cylinder Meats

oe a Wheel __ pt Master

ir evlinder incorRecover [| whet ft Mester G oi
o ovlinder cylinder | Reservoir []

4 wooo | _Resewvoir seroon
Structural (Outlet po Inlet port
diagram

Whee
cwlindey

ReseNor armature" eas] Reservoir Armature
Port Outlet port: Close Outlet port: Open, Outlet port: Close
condition | Inlet port: Open Inlet port: Close Inlet port: Close

Operation | When no current flows to the | When pressure reducing current | When pressure holding current
solenoid coil, the armature is__| (GA) flows to the solenoid coil, "| (2A) flows to the solenoid coil,
pushed to the left by the spring. | the armature moves to the right, | the armature is held in the center

Plunger Valve

This valve js in the.HU and provides control so thet the structure is such that the X-arrangement of
braking hydraulic pressure applied to the right and _brake {ines is normally maintained and even if one
left rear wheels is equalized. Consequently, of the fluid lines for the system fails, the tires in
locking of one side of the tear wheels is the other system are controlled correctly to assure
prevented and safety is improved. Furthermore, sate ‘operation is shown on the following

pages.)
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Left front Right onevinee! whee!

a

f. Testers
favo or
fexrwnds I catot
tramapsration) valve

Ly Spring
Sopence piston

i

Left wear Right rear
wheel wheel

Master cylinder pressure
FB: Reservoir pressure

roots

Left front
whee!

front
,

Solenoid
valve for
rear wheels
(reduced pressure)

Cutoff
vave

Spring

Balance piston

Left rear
wheat

Fight rear
wheel

EER = Master cylinder pressure

TE: Reservoir pressure

Non-operation of Rear Wheel Solenoid Valve

When the rear wheel solenoid valve does not
operate, the balance piston is pushed as far as
possible to the left by the spring so the brake
hydraulic pressure is equal in the fluid chambers
@ ® @ and © inside the plunger valve.
Consequently, brake hydraulic pressure is the
same for the right and left rear wheels.

When One Rear Wheel Locks (when the rear
wheel solenoid valve is activated)

When either one of the rear wheels locks,
pressure in fluid chamber @ is reduced by the
Teat wheel solenoid valve. Then, the balance
piston is pushed to the right due to the pressure
difference between fluid chamber @ and fluid
chamber @ When the balance piston is pushed
to the right, the fluid line between fluid chamber
@ and fluid chamber @ is interrupted by the cut-
off valve and the balance piston balances the
pressure in fluid chamber @) and fluid chamber
@ so they are equal. Due to this operation,
pressure is reduced simultaneously for both the
right and teft wheels.
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Left front
wheel

i
k

i
1
i

1

i
1
i
1
\

jalance piston

front
1

wheel
FE: Master cylinder pressure

Reservoir prossure

ight rear

Toft rear
wheel

Master cylinder preseure
Reservoir pressure

Failure

+ Failure

Left front ia Right frontwheel hest

J
i{

| yr | ‘d
|Fi H

it 3
it Wy ce piston
i}
ty
it
it
it rs

'it i
i

When Fluid Line on One System Fails
front wheel - left rear wheel system)

Even if the right front wheel - left rear wheel
system fails and brake fluid leaks out, the other
system keeps @ normal braking fluid line and
normal braking is assured since they are
completely independent.

‘When Fluid Line on One System Fails (left
front wheel - right rear wheel system}

Even if the reverse of case (above) occurs and the
left front wheel - right rear wheel system fails and
brake fluid leaks out, the other system keeps a
normal braking fluid fine and normal braking is
assured since both systems are completely
independent.
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Reservoi

When the hydraulic pressure is reduced in the wheel cylinder is temporarily stored to bring about
solenoid valve, the brake fluid returning from the smooth pressure reduction in the wheel cylinder.

Pump Motor

‘The pump is operated under control from the ECU reservoir and returns it to the master cylinder.
and suck up brake fluid accumulated in the

Pump motor relay Relay Box
The motor relay and valve relay are mounted on the hydraulic
unit,

Valve relay surooue

MOTOR RELAY

This relay tums the pump motor in the HU ON and OFF.

NOTE
Refer to the section on ECU control for ON/OFF control.

sows sen0670 s4n0180]
VALVE RELAY

This relay turns current to the solenoid vaive in the HU ON
and OFF.

NOTE
Refer to the section on ECU control for ON/OFF control.

ABS WARNING LIGHT

This light lights up in case if there is @ breakdown in the ABS.
Furthermore, it checks whether the bulb is burnt out when
the engine is started,
NOTE
Refer to the section on ECU Control for warning light control.
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ELECTRONIC CONTROL UNIT (ECU)
The ABS electronic control unit (ECU) is made up bath CPUs and, if the data do not match, ABS
of 2 microprocessors, /O interface, etc. control is stopped. Furthermore, there
Since there are two central processing units (CPU) diagnosis function for easy diagnosis of
there is a double check; the wheel speed sensor —_ breakdowns.
signal and valve control signal are compared by

BLOCK DIAGRAM

re |ensor H
i 'Wheel speed i

Gm) H Control circuit t Actuator
i Monitor circuit ‘ ale
t tmoeprocsser 1) scaresWhee speed co +

soneer ER i alt
H - Re ee‘Wheel speed tle § | En So9
me 3 3

a 5 | SsTa Vtg & EL fap
serseres fy E [LY '

' L) coott circuit '
: 2 Z

‘Stop light 1 LJ] {microprocessor 2) i ‘output
ewer :

' | Ags warning
Pump motor H A light output
ee

H i}
1 ent poe l Ie

awe cument eee +4
fomer stat Roty power '

' mmonting Suit i
f Fel merry 7

Battery i Relay, light | [/-———+-—+|_ Motor relay
voltage, i activation circuit
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EXPLANATION OF ECU CONTROL
<BRAKING HYDRAULIC PRESSURE CONTROL>
The figure below shows the relation between the
wheel speed, wheel acceleration, control signal
from the ECU and braking hydraulic pressure.
The ECU uses the signal from each wheel speed,
sensor to calculate wheel speed and wheel
acceleration, calculates suspected vehicle speed
from these and monitors the slipping of the
wheels. If it seems the wheels are about to lock
during sudden braking, a signal to reduce pressure
or a signal to hold pressure is sent to control
wheel locking. On the other hand, if the danger
of the wheels locking disappears, a signal to

‘Whee! speed

Slip ratio set value

‘Wheel acceleration

Pressure reduction

increase pressure is sent and the braking hydraulic
pressure is increased. Furthermore, in order to
prevent a sudden increase in hydraulic pressure at
this time, a pulse step control is performed to
repeat the signal to increase pressure and the
signal to hold pressure. By repeating this cycle
and controlling the dutput braking hydraulic
pressure, the wheel is kept in a narrow slipping
ratio to assure the ideal braking force. This,
hydraulic pressure control is applied
independently to the left front wheel, right front
wheel and both rear wheels.

Actual vehicle speed

oe vehicle speed

‘Wheel speed

Signal pressure hold}

Pressura increase

Brake hydraulic
pressure

Time

<4-WHEEL CONTROL>
‘The ABS for FWD is a 4-sensor/3-channel method
for independent control of the right and left front

<VEHICLE SPEED CONTROL>

The ABS does not function when vehicle speed is
below approximately 4kevh (2.5 mph).

<MOTOR RELAY CONTROL>

When any one of the solenoid valves for the left
front wheel, right front wheel and rear wheels

wheels and select-low control of the rear wheels.
(Refer to page 5 - 19)

send a “reduce pressure" signal, the motor relay is
‘turned ON at the same time.
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<VALVE RELAY CONTROL>

immediately after the ignition switch is tumed
ON, it switches ON and OFF for a self test. If the
system is normal, it is normally ON after the
engine starts, If an abnormality in the system is

st-

1G oN

s4ro04s|

MONITOR FUNCTION

The ABS system is monitored by the ECU itself
and the parts for external functions and, if it
detects a system abnormality, the failsafe system
is activated and then interrupts the ABS by turning

ECU Self-monitor

This is to monitor the main_parts {micro-
processors, etc.) in the ECU. The monitoring
method is first performing a self-test when the
ignition is turned ON and then continuing

External Monitoring Components To ECU
it monitors the power line (ECU power line, valve
relay and pump motor relay power, valve power),
speed sensors, vaive relays, valves, pump motor
relay and motor. These monitoring functions are
performed normally. Furthermore, the valves,

FAIL-SAFE

i an abnormality is recognized in the system by
the monitor function, it turns the valve relays OFF
and stops current flow to the valves. Then, the
ABS does not function and the system returns to

NOTE
Hf the fail-safe function is activated due to a
temporary poor contact of the hamess or other
reason and then returns to normal, the failsafe

from ST to ON, the light blinks two times.
figure on the left}

recognized when starting the engine or during
normal driving, the valve relay is immediately
turned OFF to stop the operation of the solenoid
valve (the system does not function).

(se <WARNING LIGHT CONTROL>
Warning ON, The light lights up when an abnormality is recognized in the

ligne system. Furthermore, since there is a check for a bumt out
OFF: ‘bulb when the ignition switch is tured from OFF to ON and

(Refer to the

off the valve relay and returns to normal braking,
At the same time, it turns on the ABS warning
light to indicate to the driver that there is an
abnormality in the ABS system.

monitoring after that. If, while monitoring, it
detects that the system is not functioning
properly, there is a system abnormality

pump motor relay and motor are not only
monitored during ABS control but there is also a
self-test at the vehicle starting to check whether
oF not they are functioning normally,

normal braking. At the same time, it turns on the
ABS warning light to inform the driver of a system
abnormality.

function is maintained until the ignition switch is
tured off.
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eee

SYSTEM OPERATION
WHEN ABS DOES NOT OPERATE

Brake fluid is sent to the solenoid valve when the
brake pedal is pressed. Since no current
(increased pressure) is sent to the solenoid valve
at this time by the ECU, inlet port @ of the
solenoid valve is open and outlet port @ is
closed. Consequently, brake fluid from the master
cylinder reaches the wheel oylinder via the inlet,

Wheel cylinder

solenoid
ve

Pump t--:

Wheel speed sensor

port and wheel cylinder port and applying braking,
When the brake pedal is released, hydraulic,
pressure in the master cylinder is reduced, and
fluid returns to the master cylinder via the check
valve and via the solenoid valve wheel cylinder
port and inlet port.

Master cylinder
pressure

+ Reservoir
pressure

=

Ea

‘Check valve

Master cylinder

When brake
is pressed

\
ai 4,

4 When brake
is released

Brake switch

®: Inlet port
® : Outlet por
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE REDUCTION}

Since the ECU sends a pressure reducing current
{pressure reduction) to the solenoid valve when
the wheels are about to lock due to use of the
brakes, inlet port @ _ of the solenoid valve is
closed and outlet port © is opened. As a result,
brake fluid in the wheel cylinder passes through

Wheel cylinder

Wheel speed sensor

the outlet port and returns to the reservoir. When
the ECU sends current to the solenoid, at the
same time it drives the motor pump and sends
‘the brake fluid accumulated in the reservoir to the
master cylinder. At this time there is a brake pedal
kickback that pushes the pedal back slightly.

Master cylinder
pressure

Reservoir
pressure

Master cylinder

Brake switch

ecu
for
ABS @: Inet por

®: Outlet port

saroos4
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE HOLD)

When hydraulic pressure in the wheel cylinder is solenoid valve and inlet port @ and outlet port @
reduced or increased to the ideal level for braking are closed. As a result, hydraulic pressure in the
control, the ECU sends a holding current to the wheel cylinder is held in that condition.

Master cylinder
pressure

Holding
pressure

Reservoir
pressure

for | erate sviten

‘Whee! speed sensor @: inlet port

®: Outlet port

ser0086



BRAKES - A: jock Braking Syste (ABS) <FWD> 5-21
eee

WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE INCREASE)

When increased pressure is required in the wheel
cylinder, the ECU stops current flow to the
solenoid valve and inlet port @ is opened and
outlet port ® is closed just as when there is no
ABS operation. As a result, hydraulic pressure in
the master cylinder is increased. At this time,
there is @ kickback that pulls the brake pedal back
slighty.

Hydraulic unit
Hao

Wheel cylinder

The speed of the pressure increase is controlled
by repeatedly switching between hydraulic
pressure jncrease mode and hold mode. ~ Pulse
step conirol {Refer to page for ECU - Brake
hydraulic control.)

‘Wheel speed sensor

Master cylinderGH essa
Reservoir

Master evlindse

Broke switch

aS

ecu
@: Inet port

©: Outlet port
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ANTI-LOCK BRAKING SYSTEM (ABS) <AWD>
With the use of ABS in AWD models, not only is
the ‘driving’ of a AWD model improved but the
‘stopping" performance is also greatly improved.
Driving performance is well balanced in all ways
from better performance on dry roads to better
performance under all conditions such as slippery

AISEAMA

The AWD ABS is a 4 sensor, 2 channel systern
and is the same as the 4 sensor, 3 channel system
‘on the FWD models except for the following
items.

© Addition of G-sensor

Toad surfaces, etc.
Mounting position of speed sensor
Addition of select-low valve in hydraulic unit
Addition of a controller function to increase
idling speed (rpm)
Elimination of solenoid valve (1 piece)

Foose

Part name No. Funetion
‘Wheel speed sensor 1__| Sends a wheel spead signal from each wheel to the ECU

Sensor G-sensor 2 | Sends an ON/OFF signal to the ECU depending on vehicle
acceleration

Stop light switch 3 | Sends a signal to the ECU indicating whether the brake pedal is
Pressed on not

4 | Controls braking pressure for each wheel depending on the signal
from the ECU
Includes builtin select iow valve

Motor relay 5 _| Is turned ON by the ECU signal and drives the pump motor in HU.

Actuator Valve relay 8 | Is turned ON by the ECU signal and supplies power to the
solenoid valve in HU

‘ABS warning light 7 | Jsin the combination meter and lights up when there fs rouble in

Diagnosis connector 8 | Outputs diagnosis codes.

Electronic control unit (ECU) 9. | Drives the hydraulic unit, etc. based on signals from the various
sensors,

Selectlow valve 30 | Is in HU and matches brake pressure in the rear right and left
wheels to the pressure on the low side,
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SYSTEM DRAWING
The ECU I/O signals and hydraulic circuit are as shown below.

West speed sonsor FL) Solenoid valve {FL AR)

Wel spaed sensor FR Solenoid vat FR, RL‘Wheat speed sensor (RU. | 1
Wheel speed sensor RA | Motor relay
Pump motor response signal

ve Falay response signal eCValve relay response sigr U
ENG ECU

[/-+-————> biagnosis
G-sensor

‘Stop light switch,

ECU power

—+| ABS warning
light

Frant fight wheal (FR)ar —, Rear fight whee! (RAD
presi

Stop ight
switely

Hydraulic unit

Wheol speed

‘Wheel speed sensor

Front left wheel (FLY Rear left wheel (RL)

14F0063,
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ABS ELECTRIC DIAGRAM
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ABS HYDRAULIC FUNCTION DRAWING
The AWD uses 2 channels (2 hydraulic systems)
with the hydraulic control method being as
follows.
it controls the front and rear wheels on the same
side with select-low and drives the solenoid valve
including the one for the front wheel. For
example, when either the front or rear wheel on
the right side is about to lock, it maintains or
loosely controls the solenoid valve including the
one for the front right wheel. And, in order to
prevent locking of one rear wheel, the rear wheels
must be controlled by select-low just as with
FWD. With AWD, there is a select-low valve and
the rear right arid left wheels are controlled

mechanically by selectlow. Consequently, a total
of three wheels = the front right or left wheel and
the rear right and left wheels - are controlled
hydraulically at the same time.
Also, if vehicle speed exceeds approximately 8
km/h {5.0 mph), the brake hydraulic pressure
control is applied and when it becomes less than
approximately 3 km/h (2.0 mph), the control is
completed.
Select-low: this is a method of providing the same
hydraulic control to both wheels when either
wheel is about to lock, matching it to the side
about to lock, or a method to control by matching
pressure to the low side,

Hydraulic unit

Front left wheel Front right whee!

Rear left whee! Rear right wheel

Bolenaid valve
‘control

Solencid valve Jp dt

contrat

s4rooes
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SENSOR

WHEEL SPEED SENSOR

@ The sensors for the front wheel consist of a © By improving the mounting precision of the
speed sensor mounted on the knuckle and a sensor, it is possible to make the speed
rotor (47 teeth) that is mounted on the drive sensor and rotor gap unadjustable types.
shaft (B.J. outer race).

© The sensors for the rear wheel consist of a
speed sensor mounted on the trailing arm axle
housing and a rotor (47 teeth) that is mounted
‘on the rear axle shaft

Front wheel Rear wheel

“wr00s7 snore

ACTUATOR
HYDRAULIC UNIT (HU)

The HU is supported elastically via the bracket in there is also a 2-system separation in the HU with
the fender shield. ‘one solenoid valve each {for total of 2). There is
Since the brake lines are in an X-arrangement, _also a select-low valve.

Front

Pump motor Solenoid
valve

Selectiow
valve

140072
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@)
AL Wheel AR wheel

‘Master cylinder

Ea
Hi

zZ

FL | FRwhee! ere wheel
=F

LV

Select-low Valve (SLV)

This valve is in the HU, and is a valve to
mechanically control the brake pressure applied to
the right and left rear wheels so that they are the
same. Consequently, it prevents one rear wheel
from locking on roads that are uneven in the right
and left directions, and improves braking stability,

During Normal Braking

In order for the brake pressure inside the SLV to
be equal during normal braking, piston @) is in theneutral postion due to springs @) and ©, rods ©)
and @ press on check balls () and @), and valves

and © open to equalize braking pressure in the
right and left rear wheels.

When ABS Operates

For example, if the front left wheel is about to
lock, when solenoid valve is driven and the
pressure on one side, including the front left
wheel, is reduced, pressure in chamber (9) falls
and piston @) moves to the right. As a result,
valve (6) closes and pressure in chamber @) (right
tear wheel pressure} is cut off from the master
cylinder. Brake fluid from the wheel cylinder of
the rear left wheel moves to chamber (1) so it
equalizes to the pressure in chamber (@ {right
rear wheel pressure). As a result, pressure to
three wheels, the front left wheel and rear right
and left wheels, is reduced. In this way, pressure
to the rear left and right wheels is normally
controlled to the lower braking pressure.
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f
RL wheel

)
#R wheel

Failure in One System Fluid Line

‘When the fiuid line of one system fails, there is a
device to check select-low control ‘to assure
safety. If the front left wheel fails and brake fluid
leaks, pressure on one side, including the front
left wheel, falls to zero.
Then, piston @) moves to the left due to the force
on piston @ force in the left direction is applied
to piston @9 since the surface area of the right
side of piston @ is greater than the left side).
Consequently, valve G) is normally open and the
side that does not fail becomes a normal braking
line.
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ELECTRONIC CONTROL UNIT (ECU)
The ECU is mounted on the quarter inner lower
panel (RH). The ECU: is made up of 2
microprocessors, /O interface, etc. Since there
are two central processing units (CPU), there is a
double check; the wheel speed sensor signal and

valve control signal are compared by both CPUs
and, if the data do not match, ABS control is
stopped, Furthermore, there’ is a diagnostic
function for easy diagnosis of breakdowns.

sensor i
'
'

‘Whee! speed 1
sensor {FL) Control circuit i}

eeprcessaty 1) all |
Wheel speed C 3] |
sensor (FR) ca

2 llya 5 | 21 eaenae vve
Wioee seed B i Ese ata
sensor {RU = oe | 3|!

5 2 'zg 88 3 LI J solensia vatveE é LiWeal peed Ly ee Ga
sencor (AR) LW Control circuit H

‘Monitor circuit 1} 1 Diagnosis
Sepia ER scsseor 2 ogee

ete +4

— 785 warring

Pump motor light output

Vale 10Valve power ‘Stabilization power circuit AO)
rong Cal Rely poor rntcine

Fail merryBattery Relay, ight activation circuit Gee)
fatage *

S Engine E00

‘Ging speed
ion
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BRAKE FLUID CONTROL

4-wheel Control

ABS on AWD models controls the front and rear
wheels using select-low and activates the
solenoid valve on one side, including either of the

selectlow by the selectlow valve, there is, as a
result, pressure control of three wheels (either
front wheel and the rear right and left wheels) at a

front wheels. Furthermore, since the rear right time.
and left wheels are controlled mechanically in

Whos! speed
sensee

Pewee! FR whee!

es Selecis {
eo control sv2

— fake be | Select
svt control. tow

Waster
en) cylinder

BL wee! BR wheel

Whee! speed
weneot

SUV: Selectiow vane
Control Speed

Brake pressure is controlled at a vehicle speed of
approximately 8 km/h (Smph]. When vehicle
speed falls below approximately 3 km/h (2 mph),
control ends.

Control with G-sensor
Since four wheels are connected in AWD models,
the four wheels may decelerate almost in phase.
This tendency is especially strong on a low
frictional resistance road; suspected vehicle speed
does not match actual speed, the road is judged to
be a high frictional resistance road and the ABS
controi becomes unreliable. At such a time, the G-
sensor distinguishes* between low frictional
resistance road and a high frictional resistance

Toad and makes the ABS control reliable by
switching the method of calculating suspected
vehicle speed.

* When braking on a low fricitonal resistance
toad, the rate of vehicle deceleration is slow.
On the other hand, when braking on a high
frictional resistance road, the rate of vehicle
deceleration is fast.
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Control by Increasing Idling Speed {rpm}

Since four wheels are connected in AWD models,
it may happen that engine braking torque is
applied to all four wheels fengine brake is applied,
and do not stop slipping even if a signal to hold or
to reduce pressure is sent. In such a case, there is
a tendency for 2 lowering in braking safety and a
longer braking distance. Consequently, when the
ABS junctions and the vehicle speed is over 20

km/h (12 mph, the engine idle speed is raised to
1,800 rpm to help recovery of wheel speed and
for improved ABS performance. The ABS ECU.
merely sends the motor relay drive signal, that
indicates ABS function, to the engine ECU and the
increase of the idle speed is performed by the
engine ECU.
(Refer to the Engine Control System for details.)

ABS Warning Light Controlwarningfight "aoe, = In the following cases the ABS warning light lights up.
oN It lights up when trouble in the system is recognized.

It blinks in the pattern shown in the figure on the leftOFF: when the ignition switch is turned ON, to.check the ABS
& warning light circuit.

Ignition Ong
switch Ore |

14F0009
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PARKING BRAKE
The parking brake is of the mechanical rear wheel
braking type.
The parking brake is offset toward the driver's seat
from the vehicle centerline for greater ease of
operation.

CONSTRUCTION DIAGRAM

<FWD>

<AWD>

The parking brake cable is of the V-type and is
accessible for adjustment through the service
hole provided in the floor console.
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GENERAL INFORMATION
The clutch is the dry single-plate diaphragm type:
hydraulic pressure is used for the clutch control.

SPECIFICATIONS

Items Fw. ‘AWD
‘Clutch operating method Hydraulic type ‘Hydraulic type

Clutch disc
‘Type Single dry dise type Single dry disc type
Facing diameter

0.0. x |.D. mm {in} | 225 x 150 (8.9 x 5.9) 280 x 160 (9.8 x 6.3)

Clutch cover assembly
‘Type Diaphragm spring strap drive Diaphragm spring strap drive

type type
Setting load Nitbs.) | 6,300 (1,386) 9,200 (2,024)

Clutch release cylinder
1D. mm (in.} | 19.05 (3/4) 19.05 (3/4)

Clutch master eylinder

1.0, mm (in.} | 18.87 (6/8) 18.87 (5/8)
Clutch booster

Type - Vacuum type, single
Effective dia. of power cylinder = mm {in.) | — 101 44.0)
Boosting ratio _ 1.7 fat 110 N (24 tbs.}]
[Clutch pedal depressing forcel

Vacuum tank
Capacity liters (gal., pints, gts.) | — 1.24.3, 2.5, 1.3)
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CLUTCH CONTROL
A clutch pedal with turnover spring is used on
FWD models and a clutch booster on AWD
models, and the force required to operate the
pedal has been reduced.
In the clutch vacuum line in AWD models, there is
a vacuum tank to prevent a fall in negative
pressure during continuous clutch operation and a
check valve to maintain negative pressure.

In order to prevent sudden movement of the
vehicle when the engine is started, an interlock
switch has been_equipped (within the pedal
support bracket). The clutch switch for the auto-
cruise control system has been equipped at the
pedal support bracket.

Clutch release cylinder

<FwD>

>Check valve AWD

Clutch tube

Vacuum pipe

aF0020
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CLUTCH PEDAL WITH TURNOVER SPRING <FWD>
‘A compression type turnover spring is used in the its spring force when the clutch pedal is being
clutch pedal, The turnover spring functions to add pressed.

Pedal support bracket
Fixed support point (ab

Fixed support point (b)

‘Turnover spring

‘Clutch pedal

CLUTCH BOOSTER <AWD>

‘4’ single type clutch booster is used to reduce operation of the clutch booster is basically the
the force to depress the pedal. The structural same as with the brake booster.

Diaphragm Booster piston

Valve plunger

Operating rod

8F0007
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GENERAL INFORMATION
The DOHC engine uses an inlet control system for easy control of the coolant temperature (DOHC
with a thermostat on the inlet side of the engine —_ engine),

Information

COOLANT FLOW

Radiator

Water pump

otosee

When engine is After engine is
warming up warmed up

Thermostat; Closed —_—BY-pass valve: Open Thermostat: Open —_By-pass valve; Closed

Water pump Water pump

Radiator Front of vehicle Radiator Front of vehicle 419957



‘warming up Fam front bank
evlinder Block

From rear bank
eyinder block TO water pump

—)tepeww

7 i —
J v ‘housing

gece BE es

tn” Ponte By-pass valve: Open

eee

ume

At high coolant temperature J

_

By-pass valve: Closed
|From radiator

Thermostat:“Open

‘onv00es,



RADIATOR AND COOLING FAN <SOHC>
The cooling system uses the same water cooling
pressure control circulation system as used in the
conventional engine and it has the following
features.

© The cooling (radiator! fan uses a motor drive
system. The fan is driven by the motor only
when needed to efficiently control the cooling
water temperature and reduce engine output
loss

@ The cooling fan is a full shroud type for
improved cooling performance.

@ The two step control system is used for the
motor driven cooling fan and condenser fan for
less fan noise, reduced vehicle vibration and
improved cooling when the engine is idling.
{Refer to GROUP 24 - Condenser Fan and
Radiator Fan Control for fan speed operation
mode.)

SPECIFICATIONS.

item wr AT

Cooling fan
Type Motor driven type Motor driven type

Weter pump
Type Centrifugal impeller type Centrifugal impeller tyne
Drive method Timing belt Timing belt

Thermostat
Type Wox type Wax type
Open valve temperature °C (°F). | 82 (180) 821180)

Radiator
Coolant capacity fincluding that in
condenser tank} iit qu] 8.0@5) 8.08.5)
Condenser tank capacity ‘it. (at)

Full 0.85 (69) 0.65 (.69)
low 0.25 4.26) 0.25 (.26)

Type Corrugated type Corrugated type

ATT oil cooler
Type Double tube type (built into radiator

lower tank + Air cooled type
<if so equipped>

Radiator fan motor

Maker Nippon Denso Nippon Denso
Type Direct flow ferrite type Direct flow ferrite type
Rated load torque Nm (fe bs.) | 35 1261 35 (26)
Speed rpm | 2,080+ 250 2,080 + 250
Current A |oati 94%1 .

Coolant temperature switch for
radiator fan

Operating temperature °C (°F)
OFF ON 81 - 894178 - 192) 81-89 (178 - 192}
ON + OFF, 77071) oF more 77,4071) or more

Coolant temperature switch for
condenser fan

Operating ternperature °C (°F
OFF > ON 91-99 (198 - 210) 91-99 (196-210)
ON = OFF 87 (189) or more 87 (189) or more
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CONSTRUCTION DIAGRAM

Radiator

AT oil cooler
{air - cooled typet

Condensér fanassembly AIT oll cooler hose

Cooling (radiator)

os

AMT oll cooler
for condenser fant {double - tube type)

Upper insulator

fan assembly

Rt

Coolant temperature switch
Lower insulator (or radiator fan}

a
aaS

=

RADIATOR AND COOLING FAN <DOHC>
The cooling system uses a water cooling pressure
control circulation system and it has the following
features.
© The cooling (radiator) fan uses @ motor driven

system. The fan is driven by the motor only
when needed to efficiently controt the cooling
water temperature and reduce engine output
loss.

© The cooling fan is a full shroud type for
improved cooling performance.

‘® The two step contro! system is used for the
motor driven cooling fan and condenser fan for
less fan noise, reduced vehicle vibration and
improved cooling when the engine is idling.
(Refer to GROUP 24 - Condenser Fan and
Radiator Fan Control for fan speed operation
mode.)

SPECIFICATIONS.

Non-Turbo:tem m ar Turbo
Cooling fan

‘Type Motor driven system Motor driven system: Motor driven system

Water pump:
‘Type Centrifugal type impeller | Centrifugal type impeller } Centrifugal type impeller
Drive method Timing belt Timing belt Timing belt

Thermostat

Type Wax type ‘Wax type Wax type

‘Open valve temperature °C (°F) | 76.5 (170) 76.5 {170} 76.5 (170)

Radiator

Coolant capacity including that in
condenser tank} Tit. (qt) | 8.0 (8.5) 8.06.5) 8.0 (8.5)

‘Condenser tank capacity iit. (qt)
Full 0.66 (.69} 0.85 {69} 0.65 (69)
Low 0.25 (.26) 0.25 (26) 0.25 (26)

‘Type Corrugated type Corrugated type Corrugated type.
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‘Non-Turbo
Item TurboMir AT "

‘AT oil cooler

Tre Double tube type (built
into radiator lower tank)
+ Air cooled type
-<if so equipped>

Radiator fan motor

Maker Nippon Denso Nippon Denso Nippon Denso

Type Direct flow ferrite type | Direct flow ferrite type | Direct flow ferrite type
Rated load torque Nm ft. tos.) | 35 (26) 53 (39) 59 (39)

Speed rpm | 2,080 & 250 2,080 + 250 2,080 + 260

Current Alg4ei 13641 13621
Coolant temperature switch for
fadiator fen

Operating temperature °C (°F)
OFF > ON 81-89 (178-192) 81-89 (178 - 192) 81 -29 (078-192)
ON» OFF 77.171) of more TIATH or more 771711 or more

Coolant temperature switch for
condenser fan

Operating temperature °C {°F}
OFF > ON 91-99 (196 - 210) 91-99 (196-210) 91 -99 {196 - 210)
ON -> OFF 87 (189) or more 87 (189) or more 87 (189) or more

CONSTRUCTION DIAGRAM
Radiator Upper insulator

h, conor
ee sot

ATT oil cooler
{aie - cooled type)

Cooling tediaton
glen assembly

ndenserfan AMT oil Gooler Weepscan fs |° LB poy NTH cot nose
Coolant temperature switch
(for condenser fan) aro00?

Lower insulator Coolant temperature switch
for radiator fan}

o4Fo008
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GENERAL INFORMATION
New equipment and new functions have been added to make the equipment better.

FEATURES

Improved reliability

lenproved visibility
and safety

Improved usability
and convenience

[Improved serviceability

Improved marketability |

Gold plating of electronic control system terminals.
MWP (Multipote Water Proof type) connector.

. Adoption of small amount refrigerant air conditioner system.er
e

|. Projector fog light that is very effective for lighting the shoulder of the road, etc.
. Large combination meter.
. High-mounted stop light using LEDs.
|. Double action ignition switch,

1. Adoption of engine compartment inspection light.
Adoption of steering wheel remote control for operating audio system.

3. Adoption of combination gauge {3-set gauge) for a sporty feeling.

. Diagnosis connector.
Ignition timing adjustment terminal.
. Fuel pump operation check terminal.
. Engine rom detection terminal

Adoption of one-touch plug-in method for easy installation and removal of combina-
tion meter.
Centralization of control harnesses and sensor connections.
Adoption of indicator light to show LOW position of front washer fluid.
‘Adoption of level gauge for easy inspection of amount of fluid in rear washer tank,

are
ne

an
e

|-— 1. Adoption of electric type speedometer for smooth, shaketree pointer movement
in response to speed changes.

2. Adoption of spare electric terminal, etc. for automobile telephone.
3. Adoption of accessory socket.
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WIRING HARNESS
‘The wiring harness is divided into the main wiring» CAVS (Compressed Conductor Automobile
hamesses ffront wiring harness, body wiring Vinyl Semi-tigid Wire} is used for the electrical
harness (LH, RH), control wiring hamess, wiring harness to make it lighter.
instrument panel wiring hamess] and sub wing ¢ There is central connector (diagnosis
hamesses (door wiring harness, liftgate wiring connector) for diagnosis inspection of each
hamess, root wiring harness) and has the electronic control system for improved
following characteristics. serviceability.
+ Ajunction block, which is one unit consisting * Connector terminals in the control units and

of intermediate connectors for the harnesses, sensors where weak electric current from the
fuse boxes and relay boxes, is used to improve electronic control systems flows are gold-
reliability. plated to assure flow of current.

STRUCTURAL DIAGRAM

Diagnosis connector

Jantion black

sec024s Body wiring harness (RHE

Roof wiring hanes

Instrument wiring hamness

Control wiring harness

Liftgate wiring
harness

Door witing hammess*

Body wiring harness (LH)

Front wiring hatness seroom

NOTE
(1) This figure shows the main wiring harnesses only.
(2) * mark indicates itis equipped on the right side also.
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DIAGNOSIS SYSTEM
Diagnosis system is designed to improve serviceability and has the following functions.

Function Diagnosis =
code output i =

5 §o8 5
3 z gee E
E 2 £28 |

Electronics 8 A ses Se
system g é £38 38

xrt Unt
(1) MPI battery

OFF
xPe Uniti

ELC 4 AT battery
OFF

x
r unt

(9) ECS battery
OFF

x

x Uniti
(4) ABS battery
|. OFF

ues
ntl{5) Cruise control x os battery

OFF
x(6) Full euto air 53 ustconditioner battery

OFF

(ETACS x
(g) THEFT ALARM x

(9) SRS (AIR BAG) EEPROM:

NOTE
*) Saved in memary as fong as the data is not electrically canceled.

DIAGNOSIS CONNECTOR
The diagnosis connector for the following systems is located
‘on the right side of the junction block.

MPI1
2 =

3, ECS
4, ABS
5. Cruise control
6.
7.
8.
9.

Feed Diagnosis
= connecter|

. ELC -4 AT
Full auto AC
. SRS (Air Bagh
. ETACS (Theit Alarm)

10. Diagnosis control
11. Vehicle simulated speed
12. Ground

serozes

Fame



ENGINE ELECTRICAL
IGNITION SYSTEM (DOHC engine)
A three coil spark system with electronic control is Timing and Current Flow Time for the contents of
used. Refer to GROUP 14 - Control of Ignition the ignition timing control.

Airflow sensor (AFS) Power transistor unit

Ait intake temperature sensor

‘Almospherio pressure sensor

Engine coolant temperature sensor,

Ide switch

Ignition coil _

q Bo tat

‘TDC sensor

Crank angle sensor

Vehicle speed sensor (reed switch) — a

Inhibitor switch

JEngine control unit} at

Ignition switch-ST

Detonation sonsor Spark plug Q Be

GylinderNo.6 3 6 2up

Ignition tiring adjustment terminal

ev0rs9

Iterns Specifications} BATTERY
‘Type 7eD26R A maitenance-free battery as shown left is used.
Voltage vi 12
‘Ampere hours (GHA) Ah| 62

Electtolyte specific gravityBOR oeer fat shergent| 1220
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LIGHTING
GENERAL INFORMATION
Parallel link type pop-up headlights that go up and
down vertically are used. Air resistance when
driving is reduced by the aerodynamic shape.

SPECIFICATIONS

There is also a convenient engine compartment
inspection light for inspecting at night and for
service to improve serviceability.

Front combination light

‘Turn-signal light/side marker ight

Rear combination fight

‘Turnssignal light/side marker and taillight

Stop lighvtallight

‘Turn-signal and stop light/side marker and taillight

tems Specifications

Exterior lights.

Headiights WwW] 65/45
Fog light w| 35

CP | 32/2 12087)" or 43/3 (8486)"2

cP] 32/2 2057)"

cP] 32/2 2087)"

cP 32/2 (2057)"2
Side marker and taillight cr] 311681"?

Back-up light cP] 21
License plate light cP] 3tes)
High-rrounted stop light CP) 32 (1156) or LED": Light Emitting Diode
Engine compartment inspection light w| 3.6 (194

Interior ights
Foot tight Ww] 3.41188)

Dome light wie
Spot light, wie

Door light wis
Glove compartment light W) 3.41158)
Luggage compartment light wis

NOTE
(1) 7 Vehicles with small bumper.
(2) 7? Vehicles with large bumper.
(3) "8 Vehicles with reer spoiler.
(4) The values in parentheses denote SAE trade numbers.
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STRUCTURAL DIAGRAM
<Vehicles with Small Bumper>

Dome fight
SpotlightEngine compartment

inspection tight

Glove compartment liwpeciment ight Highkmounted stoplight
High-mounted
stop light®

Front combination lightlens Heedight Foot ight,
<Vehicles with Large Bumper> pmea
. 

Spat ight Lvagage compertent 

License plate

ine compartment 
igine comp Var ear combination ght Wnt THEinspection light

seroors
Glove compartment fight‘art High-mounted stop light

High-mounted

Door tight,

Heedlioht eront combination light and reo
‘optical horn lens

Ticense plate
Luggage compartment light fight

NOTE Back-up light* mark indicates that the high-mounted stop light is mounted on the reer spolle. Rear combination 84¢k ue lig
light

HEADLIGHT
The headlights go up and down when the lighting one_side, the other side can still operate.
switch or pop-up switch is operated. The — Furthermore, when there is trouble in the electric
‘operating mechanism for the headlights is such system, there is a manual knob s0 the headlights
that thé right and left headlights operate can be moved up and down manually
independently so that if there should be trouble in

wet
Manual knob Link assembly

Pop-up switch

eee ‘Lighting switch wFo08s| Goa mE?
ver0ora
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<Down position>

Pop-up motor
movernent

EXPLANATION OF STRUCTURE
Pop-up Headlight

The pop-up headlight consists of the pop-up motor, link
assembly, rod connecting the pop-up motor and’ link
assembly, and headlight to raise and lower the headlight.
When the pop-up switch or lighting switch is turned ON, the
pop-up motor rotates, the rod connected to the pop-up
motor moves the link assembly to raise the headlight. The
link assembly uses a parallel link system so each fink
operates through the three fixing points on the right and left
10 raise and lower the headlight vertically.

Manual Knob

When the headlight pop-up mechanism does not function
dus to trouble in the electric system, this manual knob can
be used to turn the pop-up motor to raise and lower the
headlight manually.
The manual knob is operated by removing the boot and
turning the manual knob clockwise.

SS herooes
OPERATION

Headlight Operating Conditions

Headlight operation or position Headlight

‘Switch position up| DOWN | ON OFF

Lighting switch | ON x x

OFF x x

ON Passing switch | ON x x
OFF x x

Pop-up switch
Lighting switch | ON x x

OFF x x
oFF

Passing switch | ON x x

OFF x x

NOTE
(1) "Xt indicates the resultant headlight operation or position.
{2) ‘Lighting switch ON* means a switch position at which the headiights light up.
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Raising Headlight

When the Pop-up Switch is Turned From OFF
to ON and the Lighting Switch is OFF or at
TAIL
When the pop-up switch is turned ON, the
judgment circuit in the ETACS control unit senses
the ON signat and activates the UP timer circuit.
Then, since transistor Tr1 is tumed ON, transistor
Tr2 is also ON, current from transistor Tr2 flows
through the U-contact in the pop-up motor U/D
{UP/DOWN) switch and from the pop-up motor

Junction block
(general fuse)

relay {coil side) to ground, the pop-up motor relay
(contact side} goes ON, current flows in the pop-
up motor and the headlight starts to go up.
When the crank arm rotates approximately 180°
and teaches the UP position where it stops
automatically, current to the pop-up motor is cut
off since the connecting U/D switch contact
changes from the U-contact to the D-contact, the
Pop-up motor stops and the headlight remains in
‘the up position,

lgnition switch (ACC)

Pop-up
‘motor relay

(Lighting switehy
Pop-up motor

ore] (AH)

Pop-up switch

ETACS conto! unit, a a
[DOWN timer circu

Notes
(1) The dotted lina (——---— } indicates a model with the theft-alarm system installed.

indicates models without a theftalarm system.{@) The two-dotted line (—
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When the Pop-up Switch is OFF and the
Lighting Switch is Turned OFF or From TAIL to
HEAD
When the lighting switch is turned to HEAD (on
models without the theftalarm system, lighting
switch is turned to HEAD after the ignition switch
is turned to ACC), current flows from the headlight
relay (coil side} to ground via the column switch

Battery

Junction block
(general fuse)

r

(lighting switch), the headlight relay (contact side}
goes ON, current flows in the headlight, the
judgment circuit in the ETACS control unit senses
the ON signal at the same time as the headlight
lights up, and just as in the item mentioned on the
previous page, the pop-up motor relay goes ON
and the headlight goes up.

Ignition switch ACC)

Popup
motor relay

Pop-yp motor

Colurnn! | OF
switch ||

Pop-up switch

WDimmaripassin

(RAY

ETACS control unit

ee,
{Bowne timer iui

NOTES
soFor10

(1) The dotted line { — -—— } indicates a mode! with the theftalarm system installed.
(@) The two-dotted line | — — J indicates modeis without a theft alarm system,
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Lowering Headlight

When the Pop-up Switch is Turned From ON
to OFF and the Lighting Switch Is OFF or at
TAIL
When the pop-up switch is turned OFF, the
judgment circuit in the ETACS control unit senses
‘the OFF signal and the DOWN timer circuit
functions. Then, transistor Tr4 also is ON since
transistor Tr3 is turned ON, current from transistor
Tr4 passes through D-contact in the U/D
(UP/DOWN) switch and flows from the pop-up
motor relay (coil side) to ground, the pop-up motor
relay (contact side) goes ON, current flows to the
Pop-up motor and the headlight starts to go down
Since the connecting U/D (UP/DOWN) switch
contact changes from the D-contact to the U
contact when the pop-up motor rotates
approximately 180° and reaches the position for

Junction block
‘general fuse)

Batien

automatically stopping the down movement,
current to the pop-up motor is cut off, the pop-up
Motor stops and the headlight stays in the down
position.
When the Pop-up Switch is OFF and the Light-
Ing Switch is Turned from HEAD to TAIL or
OFF
‘When the lighting switch is turned to TAIL or OFF,
current to the headlight relay (coil side} is cut off,
‘the headlight relay (contact side) goes OFF and
the judgment circuit in the ETACS control unit
senses the OFF signal at the same time as the
headlight is extinguished and, just as in the itern
Mentioned above, the pop-up motor relay goes
ON and the headlight goes down,

Ignition swiach (ACC)

Popup
motor relay

ro Pop-up motor

Cotumnt fad
swrtch

~ [(Dimmer/passing
switch)

2

ETACS controt unit

DOWN timer circu

NOTES
{1) The dotted line (——-—— J indicates a model with the theft-alarm system installed.

indicates models without a theftalarm system.{2) The two-totted line (—
sero
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“<Vohiclos with Small Bumpar>

a)
so /
— rsFo108
-<Vehicles with Large Bumper

u

fon

OPTICAL HORN LENS (FOR PASSING LIGHT)
Since the headlight faces the front even when retracted, the
headlight, if used when passing, lights up and shines in
retracted condition through the optical horn lens (place for
the lens so light can pass through).

ENGINE COMPARTMENT INSPECTION LIGHT
When the hood is opened with the lighting switch in the
TAIL or HEAD position, the inspection light switch goes ON,
the inspection light in the hood lights up to illuminate the
engine compartment.

Inspection light
SSS Srna
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METERS AND GAUGES
COMBINATION METER
The combination meter uses pointers and has
large, easy-to-read meters, indicator lights and
warning lights. There are three types of meters:
DOHC ‘non-turbo models, DOHC turbo models
and SOHC models, The speedometer for the
DOHC.non-turbo model and SOHC model is 2
mechanical type operated by a cable and for the
turbo model is an electric type that is operated by
pulse signals from the vehicle speed sensor so
the pointer moves smoothly in response to speed
variations without pointer shaking.

NOTE
In Canadian models, the outer scale indicates
kilometers per hour and the inner scale indicates
miles per hour.
In addition, the brake warning indicator for
Canadian models is ().

COMBINATION GAUGE
The combination gauge used is a S-gauge type
with sporty feeling. There are two types of
gauges: DOHC non-turbo modelSOHC model
and turbo model.

<SOHC model>



8-14 ELECTRICAL - Meters and Gauges

VEHICLE SPEED SENSOR
‘STRUCTURE

The rotating shaft of the vehicle speed sensor is
mounted directly on the transaxle speedometer
driven gear. The rotation of the driven gear is
‘transmitted to a magnet via the rotating shaft. The
IC built into the Magneto Resistive Element

IC fbuit into MRE)

tJ Rotating shatt y2r00s0

MAGNETO RESISTIVE ELEMENT (MRE)

Characteristics.

The magneto resistive element (MRE) has the
characteristic that its resistance value varies
according to the direction of the magnetic field.
When the direction of the magnetic field is
parallel to the Magneto Resistive Element (MRE),

MRE
Parallel
‘magnetic field

Rotating destin fit

r6r00a7

Operation
Since the resistance value of the MRE varies with
the variations in the magnetic field when the
Magnet rotates, the output voltage also varies.
The shape of the wave of this output voltage is
shaped by the comparator and then, after it is

{MRE) in the top of the magnet detects the
sotation of the magnet and generates a 4-pulse
electric signal for each rotation of the
speedometer driven gear.

the resistance value is maximum; when the
direction of the magnetic field is vertical to the
Magneto Resistive Element (MRE), the resistance
value is minimurn.

Magnatic field
Resistance value

Magnetic
field direction

Parallol <———> Vertical
magaetic field magnetic field‘Magnet 12FO060

ser008s

divided by the frequency divider circuit into a 1-
rotation, 4-pulse signal, the transistor turns it ON-
OFF when it is output to the transistor base to
produce @ 4-pulse electric signal per one rotation
of the speedometer driven gear.

Rotating direction ear ee
— Output Sat ct Comparatorvoltage Fee | Frequency dvider circuitCO as Rees rotation

cae

Magnet

Rotating shaft Outpt

Frequency
sensor Ground

s2F0080

divider circuit
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ELECTRIC TYPE SPEEDOMETER
CONSTRUCTION

The electric type speedometer uses an electronic
circuit to control the electric signal from the
vehicle speed sensor and a cross coil type
speedometer that has a magnet fixed to the

Odometer

Pointer

Pointer plate

Trip knob Trip meter

OPERATION

tronic Circuit

It shapes the wave of the electric signal from the
vehicle speed sensor in the shaping circuit and,
after calculating vehicle speed at the calculation
Circuit, it controls current flow to the cfoss coil and
stepping motor.
It determines the direction of current flowing in
each cross coil by using the quadrant indicating
circuit and, at the same time, it determines the

Pointer shaft

pointer shaft and two coils that pass directly
through it. Furthermore, the odometer and trip
meter are directly driven by the stepping motor
with builtin gear.

Cross coil

Electronic circuit

Magnet
Pointer shaft

“Ga

current value using the duty data circuit, and
sends current from the meter drive circuit to drive
the pointer.
It determines the current value flowing to the
stepping motor by using the pulse motor data
circuit, and sends current from the pulse motor
drive circuit to drive the odometer and trip meter.

Stepping motor

2

Vehicle speedsensor —Sea ce eter
vow |_| sameSea ative sed

neon circu

circuit

Pulse maior |_| Pulse motor suppea|_—_ oma
sata cieult tive cut pote San
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Combined
magnetic field

Coil 2
magnetic field

Magnetic

Coll 1 magnetic field

axis

Direction of combined
‘magnetic field

Mogiet Poin shat
soroa3s

oO a 360°seiner Evaro 190" 270

angle H i Hl H
Coit a
euntent——}-— d

re
coil 2 1 | 1

Cross Coil

When current flows in the cross coil, a magnetic field is
generated in coil 1 and coil 2. Since the two magnetic fields
pass directly through, the actual magnetic field is @
combination of the two magnetic fields.
Since the magnet is fixed to the pointer shaft, the magnet
Totates to try to align the magnetic axis of the magnet in the
direction of the combined magnetic field and thus rotates the
speedometer pointer.

NOTE
The speedometer pointer is attached to the pointer shaft 20°
counterclockwise to the magnetic axis of the magnet.

RELATION BETWEEN POINTER ANGLE AND CURRENT
VALUE
The angle of the pointer is determined by a variation of the
current value flowing in coil 1 and coil 2.

Example:
when the pointer is at 90°
© Maximum current flows in coil 1.
* No current flows in coil 2.

NOTE
When the pointer is at an angle of 0°, it indicates a speed of
0 km/h (0 mph).
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WIPER AND WASHER
The front wiper is a semi-concealed type with the
following features.
© A variable time intermittent wiper under

ETACS contro! is used on all models. (Refer to
ETACS for operation of the variable time
intermittent wiper.)

* There is a mist wiper function for more
convenience.

+ The washer is a 2-nozzle 4jet type and there
is a level gauge switch to inform by an
indicator light in the combination meter that
the washer in the washer tank is low. The rear
wiper is used for improved rear visibility when

STRUCTURAL DIAGRAM

‘Wiper blade:

‘Wiper arm.

‘Wiper motor

it rains, ete, It has the following additional
features.
It uses a fixed time intermittent wiper.
The washer is a T-nozzle 2-jet type and there
ig a level gauge in the washer tank for easy
detection of the amount of liquid. It is
mounted in the right rear of the cargo
compartment.
‘The wiper/washer switch is mounted on the
right side of the knee protector. It is a
combination wiper/washer switch and can be
operated when the ignition switch is at ACC or
ON.

Level gauge

Washer tube

verooee
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AUDIO SYSTEM
There are two types of AM/FM multi-electronic
tuning radios for the radio and stereo. A CD
player can also be installed as an option. There
are remote control switches for remote operation
of the radio. The following two types of speakers
are used for radio and stereo.
* 4 speakers {door speaker: double cone for

high/low-frequency sound, rear speaker:
single cone for high/low-frequency sound)

STRUCTURAL DIAGRAM

AMEM mult-slectronic tuning radio

NoTE
Speakers are also installed on the right side.

AM/FM mul

© 6 speakers (front speaker: single cone for high-
frequency sound, door speaker: double cone
for high/low-frequency sound, rear speaker:
single cone for high/iow-frequency sound)

There are two types of antennas; a whip antenna
with a total length of 800mm (31.4 in.) and a7
step retractable motor driven antenna with a total
length of 800mm (35.4 in.)

Whip antenna

tero0s1

Motor antenna

lectronic tuning radio

NOTE
Thef mark indicates the sadio and stereo instalation when a CD player is installed.
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RADIO REMOTE-CONTROL
The radio remote-control switches in the air bag NOTE
module are an integral part of the steering wheel Refer to Group 23B-SRS (Supplementaly
and turns in unison with it, signals are transmitted Restraint System) for an explanation of the
via the clock spring, structure and operation of the clack spring.

(Clock spring

STRUCTURE AND OPERATION

When a radio remote-control switch is pressed, a _is sent via the clock spring to operate an audio
digital signal corresponding to that switch pressed function.

Radio

Dig Digital ee

Clock spring

sweRadio remote-control switches

19r0200

ACCESSORY SOCKET
There is a convenient accessory socket for use when using
plug-in type accessories. The maximum load that can be
used is 120W.

s5F0105
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ETACS
ETACS {Electronic Time and Alarm Control — This control unit has an input check function to
System) is adopted and uses a micro-computer for check normality or abnormality of the circuit from
centralized controt of all the timer functions and __ the input switch to micro-computer in the control
alarm functions. unit

SUMMARY OF FUNCTIONS

Item Functions and operations
Prevention of door | Even if the driver forgets to take outthe [$F | ogg
lock when key is | ignition key and locks the door on the sec” on
leftin ignition driver's side, the untock ouput works for

five seconds, it prevents the door from | box off gcse
locking by releasing the door lock when the | switch oN pen L___J-1_
kay is not pulled out

Overs ar
doorece HOLL mn
‘swmteh fuses
Passenger ott
Goortek Bae
Switch hoo

UNLOCK oN
cup” OFF Bae

Defogger timer | IF the defogger switch is turned on when
1the ignition key is on and the alternator is
generating electricity (terminal is 10 V or
more), the defogger functions for
approximately 1 minutes. It stops if the
switch is pressed again during the operating Appr.time. eS

baton 9 —]

Onlgor
oar

Power window | When the ignition key is tumed off, the
timer, seatbelt | ETACS timer function is activated, and the
tension reducer _—_| power window can be opened and closed
timer Lising the power window switch for 30

seconds and the seat belt tension reducer
also functions in the same way for 30
seconds
The seat belt tension reducer timer stops,
however, ifa door is opened within 30

seconds. sro201

Sao i”
Door OFF inser
‘ten ON lope

vn on fom elSine ee =
ome.

ser020e
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Items Functions and operations

Dimming lights
(Dome light. Foot
Fight, Ignition key
ceylinder illumination
light

Except when the ignition switch is on, ifthe
«dome light is in the position connecting it to
‘the door, the fights dim gradually and go out
completely after approximately 6 seconds
‘when the door is closed
NOTE
If the ignition switch is on, there is no
aiming ofthe lights when the doors
close

ic
) |

HN Excant aLight éring
(approx Gsec)_wacrre

Seat belt warning ‘When the ignition key is turned on, the seat
belt warning light flashes for approximately
6 seconds (approximately 4 times)

‘onion On
switch OFF ——Lrening imo

ictce Wrinates
cing

lennox 8 sec)

Intermittent wiper If the wiper switeh is turned to INT when
the ignition switch is in the ON or ACC
position, the wipers move intermittently in |
Tange of 3-12 second intervals according
to the setting of the intermittent variable
volume switch

or
on

Taian wr
ie iasee!

on
OFF

Mist wiper Ifthe washer switch is tuned on for less
‘than 0.6 second when the ignition switch is
in the ON or ACC position, the wipers move|
through one cycle.

Lose than
Oi see.

‘Washer linked
wiper

Hf the washer switch is tured on for 0.6
second or more when the ignition switch is
in the ON of ACC position, the wipers begin
10 function 0.6 second after washer fluid Is
sprayed out, continue wiping for 2-3
cycles after the switch is turned off and
‘then stop.

T0.6 soo.

2 eyes

ron009s]

HeadlightsUP/DOWN control The headlights are raised and lowered by
operating the pop-up switch and lighting

ieee 87 for raising and lowerisfefer to pages 87 for raising and loweringthe headlights)

Lghing ON

noice DOWN
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PARTS AND FUNCTIONS RELATED WITH ETACS

Functions

sea
t 

be
lt 

tensi
on 

redu
cer

Preven
tion 

o
f 

doo
r 

loc
k

tim
erwhe

n 
ke

y 
is

 
lef

t 
in

ignit
ion Pow
er 

wind
ow 

time
r,

Sea
t 

bel
t 

warnin
g 

tigh
t

Dimm
ing 

figh
t

an
d 

buzz
er

Defog
ger 

time
r

Components,

linke
d 

wipe
r

Headlig
hts 

UP/DO
WN

cont
rol

‘ACC

><
 

[><]
 

intermit
tent 

wipe
r

><
 

><|
 

Mis
t 

wip
er

> > > >Ignition switch) oye [IGT ix
 

><
 |

 
Wash

er

1g

xKey reminder switch x

‘Wiper switch UNTI*
Variable intermittent

Column | wiper control switch*

Input | Sh Wesher switch* x
side Lighting switch

Doar switch x x LX

Door fock actuator* x

Defogger switch” x
Pop-up switch®

LA, x Es
‘Seat belt switch

‘Aitemator (Lterminal)* x

Wiper relay x | x

Dome light, foot ight, ignition key x
eylinder ilumination fight

Door lock power relay (UNLOCK) |X.

Power window relay, seat belt x
Outbut| solenoidside

‘Seat belt warning light and buzzer x
Pop-up motor relay

Defogger relay x

NOTE
(0) * mark indicates a switch or sensor that can be used for input inspection with a voltmeter.
(2) X mark indicates a part relevant for each function,
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INPUT INSPECTION FUNCTIONS OF ETACS
The ETACS control unit has an input inspection function that
‘can check everything from each switch to the ETACS control
unit by using a voltmeter to measure the voltage variations at
the ETACS terminals on the diagnosis connector
‘The diagnosis connector is installed on the right side of the
junction block on the lower left-side of the instrument panel.
The ETACS input inspection function has the following
functions.

Junetion (Ignition switch (ACC and ON}block —— 2) Wiper switch (NT)
amma @) Variable intermittent wiper control switch

zoroow7| (a) Washer switch
©) Key reminder switch

Door switch
Door lock switch
Defogger switch
Pop-up switch

Diagnosis connector

S83
5.

Ground ETACS
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PREVENTION OF DOOR LOCK WHEN KEY IS.
LEFT IN IGNITION

(1) If a door is opened (door switch ON) when the
key is in the ignition switch (key reminder
switch OFF}, AND1 outputs an H signal
If the inside lock knob on the driver's side is
pulled backward (door lock actuator LOCK),
AND2 outputs an H signal and passing through

3, inputs an H signal to the timer circuit,
« the inside lock knob on the passenger side is
pulled backward (door lock actuator LOCK),
and if the inside lock knob on the driver's side
is pulled backward, AND2 and AND3 output an

H signal, and passing through OR, input an H

(2)

8)

signal to the timer circuit but, if the inside lock
knob on the driver's side is pressed forward
{door lock actuator UNLOCK), AND2 and AND3
output an L signal, and passing through OR,
input an L signal to the timer circuit.
When an H signal is input to the timer circuit,
the timer circuit is activated, Tr is turned on,
the UNLOCK side of the door lock power relay
is tumed on and all the doors are unlocked.
Ian L signal is input to the timer circuit, the
‘imar circuit is not activated

Fusible tink ©
<Vehicles Without Theft-alarm System>

5

noe

AWS

Constant
votaga 5

Timer circuit Tr,

BoP | funockon pe ao)
lostnut OFF.

AW

ee a ee ee

Key einer Door tock
Sach power relay

4

+:

Door tockFeira) s
i oot Tock Barina YoLett La Se |e

Door switch
seF0s09
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<Vehicles With Theft: jarm System>

Fusible link @)
®

wo108 4
Muti-puposeOise

Key reminderSwtch

area Jumper connector

y

AND gg

)
Constant

ANDe voltage BV

Timer circuit Tr,
5soc.NOTH ANDY ] | satock ON

Wit loutoutoFF-
NOTe

v &

Door lock fiat ark
power relay! Lr

t

t-

= G

a Be ok
? Door lock switch (LH ‘switch (RH) Door tock

(RH (LH setuator (LH) actuator {RHI

s9Foa0
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DEFOGGER TIMER
(1) ff the defogger switch is turned on when the

ignition switch is on and the alternator is

generating electricity (L terminal is 10-V or
more}, the input to NOT is L and the reversed
H signal activates the timer circuit a
Then, the H signal from the power circuit and
the H signal from the timer circuit are input to
AND, the AND output goes H and Tr is tumed
on.

As a result, the defogger relay is activated and

Ignition switch 1161)

@/ Mutt-pumpose fuse

current flows to the defogger.
Then, 11 minutes later the output of the timer
circuit becomes | and the defogger is tured
off.
Even while the defogger is activated, if the
defogger switch is turned on again or if the
alternator stops generating electricity (L
terminal is 3.5V or less), the defogger relay
goes off and current stops flowing to the
defogger.

Ignition switch {IG2) Fusible link @

@® (Multipurpose fuse

Defogger
relay

ETACS unit

¥ vy

Power ercut

Finer arcu]iain, AND
ly PS Tr
PL

1 tr

ea v

swt Alternatorlor 7% (terminan

4

Defogger

rwr0305
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POWER WINDOW TIMER AND SEAT
BELT TENSION REDUCER TIMER
{) When the ignition switch is tumed on,

operation of the power windows is possible
since an H signal is input to OR, the Tr is
turned on and the power window relay is
turned on. At the same time, since the Tr is
tumed on, the front seat belt solenoid (tension
teducer function) can also function (Refer to
Group 234 — Seat Belt for the tension
reducer }.

@ When the ignition switch is turned from on to
off, the operation is the same as in item (1)
since the timer circuit outputs 2 30 seconds H
signal because of the reversed H signal due to

Ignition Fusi
switch (G1) fink

NOT1, an H signal is input to OR, and
operation of the power windows and
operation of the front seat belt solenoid are
possible (80 seconds).
When the ignition switch is turned from on to
off, an H signal is output a 30 seconds from
timer circuit and, if duting this time a door is
opened, the door switch is turned on, the
input side of NOT2 goes L, the reversed H
signal is input to the timer circuit reset, and an
L signal is output from the timer circuit to stop
operation

MuttipurposeBlrise ®{ Multi-purpose fuse

Jumper
connector

ETACS unit

Constant Timer
voltage 8¥} | Nory |, steut

NOTe

‘One. Ae
Te |; | touch

down
eicult

Ty ea

lore

(RH) (LH

‘Door ewiteh

“1; Vehicles without theftalarm system
#2; Vehicles with theft-alarm system

Power windos
ub switch]

[i
(UH) (aH

Power window motor 16Fostt

o
rt |
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DIMMER TYPE LIGHT
(1) If the dome light switch is in the DOOR

ELECTRICAL — ETACS

AND outputs an H signal and activates’ the
position and the door is opened (door switch
ON}, current from the battery flows from lights
{dome light, foot light, ignition key cylinder
illumination light) > 'ETACS unit + door
switch > ground and the lights go on
If the ignition switch is off, input to NOT
becomes an L signal and the reversed H signal
is input to AND.
If a door is closed at this time (door switch
OFF), the circuit of door switch + ground is
cut off and, since an H signal is input to AND,

‘timer circuit
The timer circuit outputs to the Tr base a
signal that gradually varies for 6 seconds due
to duty control, and the voltage for the lights is
gradually reduced to dim the fights.

@) If the ignition switch is turned on, the input to
NOT becomes an H signal and the reversed L
signal is input to AND. As a result, even if the
door is closed, the light does not dim but is
‘extinguished immediately since the timer

not activated.

Ignition swvtch 161) Fusible fink @

Mutt-purpose Multi-purpose fuse Mutt-purposeoye 2 Murioupo @f Maltipun

“Jumpee Domeconnector light
Ignition kooyinder

- uminton

os F Tee

vy 4 v

ved Constant || ner ereut J
voltage Sv || Approx. 6 ser.

NOT AND at we ) ETACS
g yy fun

br 2
a me m

or eat

(aH aH
tor 0s06‘Door switch



SEAT BELT WARNING LIGHT AND BUZZER
(1) Voltage is applied from the battery via the seat

belt warning light to the Tr collector. Also,
when the seat belt switch is on (seat belt not
fastened), voltage is applied to the Tr collector
from the buzzer.

@) When the ignition switch is turned on, the
timer circuit outputs an H signal for 6 seconds
and an L signal and H signal are output
alternately from the pulse circuit,

) When there is output from both the timer
circuit and pulse circuit to AND, Tr is turned

Ignition
switch G1)

@ Mutipurpose fuse

ETACS unit

8-29

‘on, Consequently, the 6 second light flashes
and the buzzer sounds.
After flashing for 8 seconds, the light goes out
and the buzzer stops.
If the ignition switch is turned off during the 6
seconds, the light goes out and the buzzer
stops.
If the seat belt switch is turned off (seat belt
buckled} during the 6 seconds, the buzzer
stops.

@ ] Mutipurpose fuse

Key reminder
switch

Combination
meter

[se
ar 

eeu
]

Timer circuit

AND

TF

16F0207
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INTERMITTENT WIPER
(1) If the wiper switch is turned to the INT

position when the ignition switch is in the ON
or ACC position, the voltage value from the
intermittent variable volume switch is input to
the intermittent time detection circuit.

{2} The intermittent time detection circuit outputs
an H signal at the intermittent time according
to the set value of the intermittent variable
volume switch and, via OR, turns the Tron and
off to operate the wiper,

MIST WIPER AND WASHER LINKED
WIPER

{1} If the washer switch is turned on when the
ignition switch is in the ON or ACC position
and the wiper switch is off, an H signal is input
to the washer switch ON time detection circuit
and, when the washer switch ON time is less
than 0.6 second, timer circuit | is activated,

there is a t second (washer switch On time)
delay, and the Tr is turned on via OR for one
wiper cycle (mist wiper}
When the washer switch ON time is 0.6
second or more, washer switch timer circuit I|
is activeted, there is a 0.6 second delay due to
the functioning of the ON delay timer and the
Tris turned on via OR for one wiper cycle

“In addition, if the washer switch is turned off,
the timer circuit t operates the wiper for 2-3
cycles after the washer switch is turned off
since there is a 2.5 - 3.8 second delay before
‘the output is tumed off,
During intermittent operation with the wiper
‘switch in the INT position, the mist wiper and
washer linked wiper operate.

Ignition switch (ACC)

Multipurpose
fuse

t

+

OFF.

Eo Tig SreueTcuit tt 20.6 ose.

v. &
L

Coturnn switch
Front Fon aorwrshar sattah alyoes

et alerecaitaare
vee

sir cone swith Front
wiper

motor
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THEFT-ALARM SYSTEM
When the theftalarm system has been armed by
a fixed sequence for locking the doors without the
key, if thereafter a door, the liftgate or the hood is
‘opened in an unauthorized way, the horn will
sound intermittently for a period of approximately
thee minutes, and, at the same time, the
headlights will flash’on and off, thus providing
audible and visual warning signals.
Furthermore, the starter circuit is interrupted in
such a way that the engine cannot be started, if

Headlight relay
Security light

the ignition key is not used.
Note that this system is controlled by the
Electronic Control Unit (ECU) as one function of
the ETACS (Electronic Time and Alarm Control
System).
The system is composed of the components
described below.
NOTE
The ECU" (Electronic Control Unit) indicates the
ETACS control unit.

Key-reminder switch

Littgate oylinder lock switch

soxd euch ___ ite sith

Doe Sith Boo lak acuster etch
Per (LH, and RH.) {L.H. and R.H.)

i at ‘Thott alarm Sol
form horn relay

Theta
starter relay {M/T)

OPERATION

*) About 20 seconds after all doors are closed and

oT INES

eekAutores Trautiiees

4O} driver opens door with the key

EID cesreuisanven
4

Oi normal starting

Homn sounds}* 2)
vesthe tion «WY ieeS

A door, liftgate oF hood is
broken to open —» ALARM ACTIVATED.

Dengine i disabled tom starting.

4 Diver unlocks a dor
‘or the liftgate with the key.

__ ALARM DEACTIVATED.

(SYSTEM DISARMED}

ser0205
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ARMING THE SYSTEM
After the following procedures have been
completed, the SECURITY light illuminates for
about 20 seconds, and when illumination stops,
the system is armed.
(1) Pull out the ignition key from the key cylinder.
(2) Open a door. (The other door is locked.)
(3) Lock the door with the key or the keyless-

locking method,
(The central door locking system will then
function to lock all doors.)
NOTE
(1) The system is set regardless of whether

the hood and liftgate are open or closed,
and is armed as soon as the light goes out.

2) White the timer is functioning
(approximately 20 sec.}, it is not reset even
if the hood or liftgate are opened and
closed.

DISARMING THE SYSTEM
The system will be disarmed,
(1) If the key is used to unlock a door.
@ If the system is armed while the driver is still

in the vehicle, the system can be disarmed by
inserting the ignition key and turning it to the
ACC or ON position,

(3) If the door is unlocked while closing the door
or the door is ajar.

(4) {if the door is unfastened while the SECURITY
light illuminates.

(® If, after the keyless warning is set, the door on
the driver's side or passenger's side is locked
but not completely closed (door-aiar).

ACTIVATING THE ALARM
(1) If an attempt is made to open a door, the

liftgate or hood, without using the key, while
the system is armed, the horn will sound
intermittently and the headlights will flash on
and off for approximately three minutes,
Furthermore, the starter circuit is interrupted
at this time also, making starting of the engine
impossible,

) Ifa further attempt at forcible entry is made
after the first three-minute alarm has finished,
the three-minute alarm will be activated again

DEACTIVATING THE ALARM
(1) To deactivate the alarm, insert the key into the

door's key cylinder and turn the key.
(2) The alarm is deactivated and the system is

disarmed when the liftgate is unlocked with
the key.

CHECKING THE SYSTEM OPERATION
The activationfoperation of the system can be
checked by following the steps below.
(1) Turn the ignition key to the ON position and

then use the power-window switch to fully
‘open the window on the driver's side.

(2) Turn the ignition key to the LOCK position and
then remove the key from the ignition.

(3) Open only the driver's door, and close all the
other doors, as well as the hood and the
liftgate.

@ Lock the driver's door with the key or the
keyless: locking method.

® All doors will then be locked, and the
SECURITY light (within the combination
meter) will illuminate: check to be sure that
illumination stops in about 20 seconds.

(6) After about two seconds have passed after the
SECURITY light illumination stopped, reach
through the window of the driver's door, pull
up the lock lever to unlock the door, and then
‘open the door.

TM Check to bs sure that, when the door is
opened, the horn starts sounding and the
headlights flash on and off.

{8} To stop the alarm, insert the key into the
door's key cylinder and turn the key.

NOTE
To check the alarm for the opening of the
liftgate or hood, open the liftgate {or the:hood)
by using the remote liftgate release lever (or
the hood release lever), located on the driver's
side either before the alarm is activated by the
‘opening of a door, or after the finish of the first
three- minute alarm.
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GENERAL INFORMATION
The engine is a V6, 3 liter engine with SOHC or
DOHC-24 valves.
‘The SOHC engine is the same as an engine in the
Ram Raider and Ram 50.
The DOHC engine is based on the SOHC engine

from the SOHC engine.
Furthermore, the DOHC engine includes those
turbo-equipped DOHC engines. Both the SOHC
and DOHC engines produce high output over the
entire range because of the variable intake

but, since it has DOHC 24 valves, the relation of system.
valve timing train and cylinder head are different

SPECIFICATIONS

Items ‘SOHC DOHC DOHC-TURBO
Total displacement 6 feu.in.) 2,972 (181.4)

No. of cylinders cna, Metype, 6 cylinders

‘Combustion chamber type Compact type Pentroof type
No. of intakefexhaust valves (per cylinder 1 for each 2 for each,
Valve structure SOHC, belt drive DOHC, belt drive
Bore x stroke oon find 91.1 x 76.0 .59 x 2.99)
‘Compression ratio 89 100 80
Max. output (SAE net HPirpm 164/5,500 216,000 300/6,000
Max, torque (SAE net) ft ibs. /rpm 196%4,000 201/4,500 307/2,500
Valve timing

Intake

‘Open 19° BTDC 16° BTDC 16° BTDC
Closed 59° ABDC 55° ABDC 85° ABDC

Exhaust

Open 59° BBDC 48° BEDE 50° BBOC
Closed . 19° ATG 15° ATOC 17 AIDC

Fuel supply method Electronic controlled MPL
‘Type -No. of turbo chargers = = Turbo x2

Distributor method _ | Distributor type Electronic controlled three coll type
Ignition equipment | Ignition timing control

method Electronic controlled type
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ENGINE SECTIONAL VIEW (DOHC ENGINE)
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BASE ENGINE (DOHC ENGINE)
CYLINDER HEAD
The cylinder head is made of aluminum alloy. The The combustion chamber is a pentroof type and
intake/exhaust port is a cross flow type and the the spark plugs are arranged in’ the center of the
four valves are arranged and shaped as shown in four valves.
the figure below.

Intake port

Squish area

Exhaust port cross section

The two camshafts are supported by the bearings
in five locations on the cylinder head and by the
five bearing caps.
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CYLINDER BLOCK
The cylinder block is made of special alloy steel. (2) Use of a boss for mounting the knack sensor
The following are the main differences with the bracket.
SOHC engine. ) Reinforcement of all parts of the eylinder block
(1) Addition of a hole to permit oil to drop from in accordance with the high performance of

the cylinder head to the oil pan. the engine.

Hote for oil drop

Boss for mounting
knock sensor bracket,

onos08

There is an oil jet for cooling the pistons
(Turbo engine)

Oil jet
fonens valve at
2kgfem? (28 psi) or rmore]

Main bearing Crankshatt

7EN0329
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(© The main bearing cap has the same single bearings to improve the strength of the
shape with beam as previously but there is a cylinder block (Turbo engine).
stay on both sides of the No. 2 and No. 3 main

Main baaring cap

7N0327

VALVE AND TIMING BELT TRAIN (DOHC ENGINE ONLY}
VALVE MECHANISM.

The vaive layout is in a V-shape, the same as the the moving valve system increases and a roller
SOHC engine, but there are two camshafts each —_rocker arm, the same as that used in the 4G63-
for intake and exhaust because there are four © DOHC engine, is used to reduce this friction.

valves. An end pivot type hydraulic lash adjuster is used,
Since this is a 4-valve DOHC engine, friction from the same as in the 4G63-DOHC engine.

Intake
camshatt

Exhaust port

Lash adjuster nose
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TIMING BELT TRAIN

‘The four camshafts are driven by the one cog type _ tensioner to maintain the belt at a fixed tension.
timing belt via the camshaft sprocket. Timing belt The automatic tensioner structure is the same as
tension varies according to engine temperature —_ that used on the 4G63-DOHC engine.
and time used. ‘Therefore, there is automatic

Camshaft sprocket (teeth = 48)

Idler pulley

Automatic tensioner onoors
cross section Crankshaft sprocket

fleeth=24)
7ENO328



9-8 ENGINE — Mounting

MOUNTING
The engine mounts use a principal axis inertia
support system.
This support method on the principal axis inertia is
a structure that supports the top of the engine and
top of the transaxle to effectively control engine
vibration,
DOHC models have dynamic damper on the top
of the engine mount to cut out high frequency
noise.

Roll stoppers {front and rear) are installed on the

STRUCTURE DIAGRAM

insulator

Transaxle
No. t erossmember mount

Engine mount

NOTE
The engine illustrated is for a DOHC engine.

: WD, fe

Front rall
stopper

crossmember that is elastically supported on the
body to reduce transmission of engine vibration to
the body.
The various mounts have the following features.

‘© Each insulator has a hole to effectively absorb
small and large vibrations.
There are roll stoppers for FWD models and
AWD models to effectively absorb vibration as
a way to differentiate the damping force and
spring constant.

ingulatar
Hole

DynamicEngine Transaxle
mount @TMmper mount

Dems Rear roll
stopper

crossmember

erossmember

omnes
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INTAKE AND
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TURBO PRESSURE CONTROL
VARIABLE INDUCTION CONTROL
SYSTEM .
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VARIABLE INDUCTION
CONTROL SYSTEM
‘The structure of this system is as shown below,
and the induction control valve is opened and
closed by the variable induction servo. Refer to

GROUP 14 - Variable Induction Control for details
about the operation and control of this system.

Tivote vive
inate monitors — [J

Yarale
Indueion
contol

‘Worm wheel valve De col

Dive signal
Sho of ai intake Pr sore

plenum .
2

cr: ae
Ingctin ont :

wah ener

Worm gear induction
Conta valepostion crak angle

EST 7inoree
arable
Indus 7inoio2
Sorta

At low engine speed At high engine speed

Induction control val

Variable
Induction,
control

Induction control valve
position sensor

ecu

7INOIG
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TWIN TURBO AND TWIN INTERCOOLER
A compact, lightweight, very efficient turbo with intercooler is a very efficient type and each one is
outstanding response is used in each bank, front arranged on the front and rear banks just like the
and rear, for the best turbo feeling at all speeds, turbocharger. With the combined action of the
from low to high. The turbocharger comes with a turbocharger and intercooler, powerful accelera-
water-cooled TDO4 type waste gate valve. The tion is possible from any speed.

Turbocharger

innake mp

Intercooler
=

Turbocharger

Intercooler U
ZINOIO7:

TURBO PRESSURE CONTROL
‘The waste gate operating pressure is controlled to over the entire rpm range and to provide a linear
make possible flat turbo pressure characteristics acceleration feeling.

Intercooler

© Air into engine

pe Exhaust
Air from from engine
air cleaner

. Exhaust to
exhaust pe

Waste gate
solenoid valve

ecu

7INOI08
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EXHAUST PIPE
The exhaust pipe is divided into three sections,
front pipe, center pipe and main muffler. It is
installed on the body via a rubber hanger to
reduce transmission of vibrations from the
exhaust system to the body. A dual pipe is used
for the front pipe to improve exhaust efficiency,
and a dual tail pipe with muffler cutter is used a5
‘the main muffler.

<Non-turbo>

Oxygen sensor

Flexible pipe
Center pine

Front pipe

<Turbo>

Flexible pipe

From pipeCatalytic converter

ag

Main muftler

is
Fe

Also, the sound of the exhaust is a powerful
sporty sound
‘The main muffter in turbo models uses a newly
developed active exhaust system so the exhaust
system can be used properly.

Main muffler

50037

‘Active exhaust system
control unit

Actuator

Muffler cutter

Muffler cutter
© Main! mutter

Catalytic converter

Active exhaust system indicator

|..-.[Conteot
unit

[* Mode changeover
‘switch
Engine speed irpmy
Throttle opening
degree Mode changeover switch

Actuator

o5ro0ag,



INTAKE AND EXHAUST - Exhaust Pipe 11-5

ACTIVE EXHAUST SYSTEM
By operating the mode changeover switch, the exhaust system can be used properly: the SPORT
changeover valve in the inlet on the large aperture mode for better fuel consumption and improved
side of the main muffler that has two inlets with —_ performance and the TOUR mode for improved
different apertures opens and closes so the quietness in the normal low speed range.

‘Changeover valve

\ =
= er?
soe 7

SS
TS 1

‘Main muffler

Changeover valve

Main mufier

{Changeover valve opening/closing hysteresis)

Valve open.

Valve close:
3,500

— amt eEngine speed
(om)

{1) SPORT mode
If the SPORT mode is selected with the mode
changeover switch, the actuator is activated by a signal
from the control unit and the changeover valve is opened.
The flow of exhaust gas at that time is as shown in the
figure on the left, and fue! consumption and driveability
are improved since pressure loss is reduced.

(2} TOUR mode
If the TOUR mode is selected with the mode changeover
switch, a signal to close the changeover valve is sent to
the actuator from the control unit when the accelerator is
fully closed or when engine speed is 3,500 rpm or less.
When the changeover valve closes and the flow of
exhaust gas is as shown in the figure on the left, noise
reducing characteristics improve and quietness in the
normal low speed range is improved since the section
shown by the slanted line in the figure functions as a
resonating chamber.
Furthermore, when engine speed exceeds 3,500 rpm,
the changeover valve opens and is the same as in the
SPORT mode for improved consumption and
performance in the high speed range. When engine
speed again fails to 3,500 rpm (there is slight hysteresis),
the changeover valve closes.
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FUEL SYSTEM
CONTENTS

ACCELERATOR COMPONENTS ..

ACTUATORS...

Active Exhaust Control Unit <Turbo>..
Fuel Pump Relay No. 2 <Turbo>.

Fuel Pump Resistor.

29

1

13

12

12

Ignition Coil 14

Injector 12
Variable Induction Control Servo eserceenere AB

AIR CONDITIONER RELAY CONTROL... 23

AIR FLOW SENSOR FILTER RESET
CONTROL

CRUISE CONTROL SYSTEM

Actuator Construction.

Actuator Operation.

.20

30

37

38

Cruise Control Switeh... seve A

Cruise Control Unit. 32

Idle Switch... 40

Intermediate Link Structure 39

Self-diagnosis and Input-check Functions.......35

Throttle Position Sensor (TPS)... 40

Vehicle Speed Sensor... son AO

CONTROL OF IGNITION TIMING AND
CURRENT FLOW TIME.

Engine / Transaxle Total Control
<DOHC-AT> 19

Ignition Distribution Control ”

CONTROL UNIT.

Controt Information between Control
Units ...
Engine Control Unit.

a

FUEL INJECTION CONTROL.

FUEL PRESSURE CONTROL

FUEL PUMP DISCHARGE VOLUME
CONTROL ..

FUEL SUPPLY...

Fuel Tank

GENERAL...

IDLE SPEED CONTROL.

Mechanical Dashpot <Turbo> ...

STM Position Control with ABS
Functioning...

MAIN MUFFLER CONTROL
(Active Exhaust).

POWER SUPPLY AND FUEL PUMP
CONTROL ..

‘SELF-DIAGNOSIS SYSTEM.

Engine Warning Light Control ......

Self-diagnosis Function.....

‘SENSORS...

Ait Flow Sensor..

Detonation Sensor...

Induction Control Valve Position Sensor.

Muffler Mode Changeover Switch
<DOHCTurbo>......

Power Transistor Unit
(Engine Ignition Signal)

Twin Oxygen Sensor...

TURBO METER CONTROL ...

TURBO PRESSURE CONTROL <Turbo>.

VARIABLE INDUCTION CONTROL..
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GENERAL
Electronic control multi-point injection system is system of the 6G72-SOHC engine in the RAM 50
used as the fuel system on all models. and the 4G63-DOHC engine in the
This system is basically the same as the fuel LASER/TALON.

Applicable engine
Main improvements, additions e672-s0H¢ | 667200HC _[6672-D0HC Turd
Use of pressure type airflow sensor x x x

Use of a resonance type detonation sensor = x x

Use of variable induction control = x -

Use of main muffler control (active exhaust) > = x

Use of twin oxygen sensor 2 = x

Use of 3-col distibutorless ignition method - x x

Use of 2-way injection injector = x x

Use of fuel pump discharge volume contol = = x

Use of stepping motor position control during antilock - x x
braking system functioning

‘Use of full control of engine and transaxle = x =

Change in turbo pressure control 2 = x

Change in air conditioner relay control x x x

‘Change in engine warring ight malfunction ingicator light) x x x
contrat

Change in diagnosis functions x x x

NOTE
Available
= Not available
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SYSTEM BLOCK DIAGRAM <6G72 - SOHC>

‘igflow sensor(aFS) n
intake air temperature sensor
Barometic pr re Sensor

Engine coolant temperature sensor

Throttle position sensor TPS)

‘ewitch H
TOC sensor H

Grankshaft angle sensor H}
(Oxygen sensor H

[Vehicle speed sensor (reed swt
‘ir conditioner switch 1 FI

Air conaitioner switch 2 H

Power steering oll pressure switch }}

_——_____. |
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Inhibitor switch <AT> u

‘ignition switch 1G

Tgnition switch -ST
Power supply
“Terminal for ignition timing adjust-

‘angeover terminal for 52

Engine contrat unit

TH] aetiniccion cont

lle speed control (SC)

Ignition timing control

Fuel pump control@

[5] Acondioner clay control

Contal rley contot
{power supply to sensors and
actuator
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Engine warming ight contol
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RAM data transmission

injector

Zinjactor
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S injector
injectorsee

s
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+ Getepping motor)
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F L(ower transistor)
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(fuel pump relay)

| [Air conditioner relay

Control relay
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Engine warning fight
[ (malfunction indicator ight)

-[ Selt-diagnosis output terminal
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SYSTEM BLOCK DIAGRAM <6G72 - DOHC-Non-Turbo>

‘ir law sensor”
i)

Intake air temperature sensor

[ Barometric pressure sensor
Engine coolant temperature sensor

‘Throttle position sensor (TPS)

Tale switeh

“TOC sensor

Crankshaft angle sensor

‘Oxygen sensor

Ar condivoner switch 1
Vehicle speed sensor reed switch?

Air conditioner switch 2

Power steering ail pressure switch

Electic load switch

Inhibitor swatch <AVT>

‘Ignition switch IG

Ignition switch -ST

Detonation sensor

sensor <Non-Turbo>
Induction control valve position

Power supply

ment

Changeover terminal for selt-
diagnosis/data transmission

“Terminal for ignition timing adust- | |

Power transistor unit engine
ignition signal)

{Tansee corrl unt ATs

Engine controf unit

[1] Fustinecton cont

Idle speed contrat tsc}

laition ting conto

TE) Fast pump contot

(5) Airconcianer relay contol

Conta clay contol
{power supply to sensors and
fcaustod

Variable Induction control
-<Non-Turbo>

Ar flows sensor (AFS) fier
reset contrat

Engine warning ight contrat

Self-ciagnasis output

RAM data transmission

Wot incor
No: 2 inoetot

}{No. dinjector

+[No.B injector

Control relay
{fuel pump relay)

‘Variable induction eoniral sen

{DC motor) <Non-Turbo>

Lf ai flow sensor ¥AFS)
Engine warning ight
(gmalfunetion indicator ight)

‘Self-diagnosis output terminal

{ Diagnosis output terminal
forMUT)
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SYSTEM BLOCK DIAGRAM <6G72-DOHC - Turbo>

‘flow sensor | [ Engine contol unt L [No.1 injector
Cis) [No.2 injector
Intake air temperature sensor |} C1] Fest injection contrat q re Hanes

Eng coon temperature eso
Throttle position sensor (TPS) Idle speed contol Sch H

ignition oot
Ignition timing control gaara

[2] Fuel pump control | | Conirot relayoounenr {fuel pump relay No. 1)
“Twin oxygen sensor H

& Fuel pump discharge volume
control

Vehicle speed sensor (reed switch) L Fuel pump relay No. 2

[2] Air conditioner relay contro! Air conditioner relay

Control relay control ‘Control relay
{Power supply to sensors and | (main relay)
‘actuator!

Fuel pressure conteot || Fus! pressure control valve

aIgaition switch ST H ‘Turbo pressure control aste gate solenoid valve
Detonation sensor Turbo meter conta | Tube meter

Wtler mode changeover Main mutier conta ectve {Ae exhoust conta unitetch i] oxhous)
[Power suey Hl
“erin for jion timing acsmont _

Air flow sensor (AFS} filter |} Air flow sensor {AFS)z reset contol —
Siagrosudata anamscion {[Enaine warning fone———_— Engine warning Hight contol | | fmafunction indicator tight

‘ansistor unit engine —e“vese
Less onal Soitdagnsiscurput +H Se-eagnsis output tema

“Anock baking aster (ABS) Diagnosis output trinapatio } B_paMematnsmisson | oP
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Engine control unit
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CONTROL UNIT

ENGINE CONTROL UNIT
The engine control unit used in the DOHC
engine is a high performance unit using a 16 bit
micro computer. It features both high speed
processing and increased memory.

CONTROL INFORMATION BETWEEN CONTROL UNITS
CONTROL UNITS BETWEEN TRANSAXLE AND ENGINE <A/T>

The transaxle control unit inputs a torque
reduction request signal to the engine control unit
when the transaxle control unit controls gear
shifting,

Transaxle control unit

Torque reduction request signal

Torque reduction execution signal

The engine control unit uses this signal not only to
delay ignition timing and reduce torque but also
inputs a torque reduction execution signal to the
transaxle control unit.

Engine control unit

BV

ABS control unit

—

Engine control unit

wv
[To motor rela

ee

7eyossa

CONTROL UNITS BETWEEN ABS AND
ENGINE (AWD)

The ABS control unit inputs a motor relay ‘ON*
signal to the engine control unit when the ABS
function
The engine control unit uses this signal to drive
the ISC servo for improved ABS performance.
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SENSORS
AIR FLOW SENSOR (AFS)
The air flow sensor {AFS) is the sensor that
measures the amount of intake air and is mounted
on the air cleaner. The AFS uses the Karman
vortex phenomenon to detect the amount of
intake air passing the air cleaner element and
inputs it as a signal for the amount of intake air to
the engine control unit.

Pressure sensor

Rectitior

eee

q
2

:
& &
& g
3 $

3 3
3

Airflow volume (2/500) eey9q3

Vortex generation column

The engine control unit uses this signal for the
amount of intake air and the engine speed (rpm)
signal (crank angle sensor signal} to calculate and
determine the basic injector drive time.
An intake air temperature sensor and barometric
pressure sensor are attached to the AFS.

Vortex pressure intet

euore2

At low speed
revolution

At high speed
revolution

|
oo UI.

eFucas2
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{fa vortex generation column is placed in the path
of the air flow, regular vortexes are generated
downstream alternately. This is called the Karman
vortex line and the number of vortexes generated
is proportional to the air flow speed, in other
words, the amount of air flow.
If a vortex pressure inlet is made downstream of
the vortex generating column and the pressure
detected, this pressure varies each time the
vortex passes the inlet and when the number of
vortexes increases, the number of pressure

Pressure sensor

ir "1 u

Korman vortex

variations also increases in proportion to this. In
other words, the frequency of the pressure
variations is proportional to the amount of air flow.
‘The pressure detection type AFS is different from
the conventional ultrasonic detection type AFS,
and it detects the pressure variations due to the
Karman vortex using a semi-conductor type
pressure sensor. The AFS changes the pressure
variations to a square wave and inputs it as a pulse
signal proportional to the amount of intake air flow
to the engine control unit.

Ampitie|
output

To throttla body AF [

=>
output}

veuorer

Power supply

ov

Pressure sensor

{from controt relay)

a

oy

Fite circutt- forming
circuit

square wave]

Amplifier

oh
Air flow sensor Engine control unit

7ruoras
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Vibration
plate

Detonation sensor

Outp
ut 
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Piezoelectric element

Engine control unit

7FUIO32

Resonance point

Frequency proored|

Induction control
valve

Worm whee!
Flat gear ‘7FU0I0

Induction
contrat
valve position

Worm gear

sensor
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DETONATION SENSOR
The detonation sensor detects cylinder block
vibration due to knocking and outputs voltage
proportional to its strength.
‘The number of cylinder block vibrations due to
knocking vary for each engine and in the
detonation sensor, there are a vibration plate
with the same number of vibrations {natural
frequency) as the cylinder block and a
piezoelectric element to generate voltage when
the vibration plate vibrates. “When knocking
occurs, the vibration plate resonates with the
cylinder block vibration and the detonation
sensor outputs a high voltage. When knocking
ceases, the detonation sensor output voltage
falls because the vibration plate does not
resonate. The engine control unit uses this signal
to retard the ignition timing according to the
strength of the knocking,

INDUCTION CONTROL VALVE POSI-
TION SENSOR
The induction control valve position sensor is
built into the variable induction control servo, and
inputs valve position signal to the engine control
unit.
The engine control unit performs the valve
opening/closing contro! by using this signal.
The engine control unit drives the induction
control valve once to a fully closed position
{position where it hits the stopper) when the
ignition switch is turned on to perform the initial
setting.
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Engine control unit

Muffler mode
cchengeover switch

“

S Comoe
8FU047|

MUFFLER MODE CHANGEOVER SWITCH
<DOHC-TURBO>
When the driver turns the muffler mode changeover switch
on, the engine control unit reduces exhaust noise for
improved quietness (Tour mode}. On the other hand, when
the driver turns the changeover switch off, the engine control
unit reduces exhaust gas resistance to improve the
acceleration feeling (Sport mode).

TWIN OXYGEN SENSOR
There are sub catalysts in both the front and rear banks in the
DOHC turbo engine.
In order to maintain the proper air/fuel ratio in both banks,
there is an oxygen sensor for each one betore the catalyst of
both banks to enable feedback control of the air/fuel ratio for
each bank separately.
Each oxygen sensor is the same as the conventional oxygen
sensor with heater.

POWER TRANSISTOR UNIT (ENGINE IGNITION SIGNAL}

Power supply
{from ignition switch}

Power transistor unit Engine control unit

From
 

ignitio
n 

coi
l

[nition
| signal

erect
fect

—~ To tachometer reuors2

The generation condition of the engine ignition no ignition signal is generated at the ignition
signal is detected. timing, the engine control unit puts in memory the
If there is an abnormality during driving such thet _relevant diagnosis code (No. 44).
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ACTUATORS
IGNITION COIL

Engine control unit
{ignition switch

i
a _@| No.4 ovlinder

b_> 4

© No. 1 cylinder
B _@| No Seviinder

No, 2 eylinder

NOR circuit

No. 6 cylinder

No. 3 cylinder

To tachometer Power transistor unit

When power transistor A is turned on by the
signal from the engine control unit, primary
current flows in ignition coil A. When power
transistor A is turned off, primary current is cut off,
high voltage is generated in the secondary coil A
and spark plugs for No. 1 and No. 4 cylinders
spark. On the other hand, when power transistor
Bis turned off and primary current to ignition coil

B is cut off, spark plugs for No.2 and No. 5
cylinders spark. In addition, when power
transistor C is turned off, spark plugs for No. 3 and
No. 6 cylinders spark

=

revorea

Ignition coil

Rpm detestion terminal

When No. 1 cylinder is in its compression stroke
{at this time No. 4 cylinder is in its exhaust stroke),
power transistor A is turned off; when No. 2
cylinder is in its compression stroke (at this time
No. 5 cylinder is in its exhaust stroke), power
transistor B is turned off, again when No. 3
cylinder is in its compression stroke (at this time
No. 8 cylinder is in its exhaust stroke), power
transistor C is turned off. In this way, sparking
cylinder and ignition timing are controlled by the
selective control of power transistors A, B and C.
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7FU0B62

gy”
7ru08e9

INJECTOR
There are two injection holes in the injector mouth so the
injected fuel branches equally in two directions.
Consequently, fuel is injected directly to each of the two
intake valves in each cylinder for smooth fuel intake and
improved starting and driveability.
A high resistance type injector is used in the Non-Turbo
model and a low resistance type injector with resistor is used
in the Turbo model
Furthermore, a fuel pressure regulator to control fuel
pressure to 335kPa (48.5 psi) is used on Non-Turbo models,
and a fuel pressure regulator to control fuel pressure to
300kPa {43.5 psi) is used on Turbo models.

FUEL PUMP RELAY NO. 2 <Turbo>
Fuel pump relay No. 2 is the relay that changes the supply
voltage to the fuel pump in 2 steps, High/Low.
The engine control unit controis the amount of fuel
discharged from the fuel pump by changing the supply
voltage.

FUEL PUMP RESISTOR
The fuel pump resistor lowers the supply voltage to the fuel
pump.
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VARIABLE INDUCTION CONTROL
{VIC} SERVO
The VIC servo consists of the DC motor, flat gear,
worm gear and worm wheel. (Refer to the
construction diagram on page 14-9.) When the
motor revolves according to the signal from the
engine control unit, the induction control valve
opens and closes depending on the direction of
rotation of the motor.
The engine control unit opens and closes the
variable induction control valve by using the DC
motor drive IC in the unit

ACTIVE EXHAUST CONTROL UNIT
<TURBO>

The active exhaust control unit drives the DC
motor according to the signal from the engine
control unit that indicates valve opening and
closing to open and close the valve in the main
muffler,
The valve position detection switch detects fully
‘openffully closed positions of the valve.
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FUEL INJECTION CONTROL
Fuel injection control is basically the same control
system as in the conventional 6G72-SOHC
engine.

SYSTEM CONFIGURATION DIAGRAM

Airflow sensor (AFS)

Barometic pressure sensor

Intake air temperature sensor

Engine controt |, Tote postion sensor TPS)

aid late switch

TDC sensor

Crankshaft angle sensor

Ignition switch - ST

Engine coolant temperature sensor

NOTE
‘Tho engine illustrated is for @ DOHC Non-Turbo engine. ores
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IDLE SPEED CONTROL (ISC)
{1} Stepping motor (STM) position control with

the antilock braking system (ABS) functioning
(2) Other controls are basically the same control

system as in the conventional 6672-SOHC
was added. engine.

SYSTEM CONFIGURATION DIAGRAM

F Air conditioner switch 1, 2
zsto airintake eal) Re pot Barometric pressure sensor
% caine | power steering oi pressure switch

ah unit Inhibitor switch <AyT>

Idle switch
Terminal for ignition timing
adjustment

Changeover terminal for sel
dagnosis/data transmission

Electric load switch

L_ ‘Anti-lock braking system
(ABS) control unit <AWD>

7Fuoasa
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STM POSITION CONTROL WITH ABS FUNCTIONING <AWD>
When the motor relay ON signal is input from the
ABS control unit, the engine control unit judges
that the ABS is functioning, drives the stepping
motor to @ specified position and increases the
amount of throttle valve by-pass air (up to the
equivalent of 1,800rpm with no load).

Delay valve

Throttle body

Consequently, wheel locking due to excessive
engine braking is controlled and improves ABS
performance.
This control takes place when vehicle speed is
20kna/h {82 mph) or higher.

MECHANICAL DASHPOT <Turbo>
There is a mechanical dashpot which gradually closes the

‘Atmospheric air| throttle valve from a set opening during deceleration to
improve deceleration feeling,
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CONTROL OF IGNITION TIMING AND CURRENT FLOW TIME
{I} An engine/transaxle total control has been

added to reduce torque by retarding the
ignition timing and to soften gear shifting
shock when shifting gears with the automatic
transaxle.

SYSTEM CONFIGURATION DIAGRAM

Air flow sensor (AFS}

(2) Other controls are basically the same controh
system as in the conventional 4G63-DOHC
engine but a power transistor and coil have
been added to match the 6-cylinder engine.

Power transistor unit

Engine coolant temperature
sensor

lala switch

TOC sensor Engine contro!

Vehicle spéed sensor (reed switch)

Inhibitor switch <A/T>

Ignition switeh-ST.

Detonation sensor ~~ bE BOR
Cylinder No. 6 3 5 4

Terminal for ignition
Transaxle contol unit Timing adjustment
<DOHCAT arvous

IGNITION DISTRIBUTION CONTROL
No.1TDC -No.27DC = No. 3TDC = No TDC “No. STDC No 6 TOC.

TDC sensor
signal

A | A_ HZ A

No. evinder erat V{ [inate | compression UY | Exlsion
Err)
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It determines the ignition cylinder based on the
TDC sensor signal, calculates ignition timing
based on the crank angle sensor signal and sends
an ignition coil primary current interrupt signal to
the power transistor.
Ha TDC sensor signal (High) is input when the
crank angle sensor signal changes from Low to
High, it is judged that there is compression in
cylinder No. 2 (or cylinder No. 5), turns power
transistor B off for igition in cylinder No. 2 (and
cylinder No. 8).
When the crank angle sensor signal changes from
Low to High, a TDC sensor signal (Low} is input
and then, when the crank angle sensor signal

changes from High to Low, it judges that there is
compression in cylinder No.3 tor cylinder No. 6) if
the TDC sensor signal (High) is input, and turns
power transistor C off for ignition in cylinder No. 3
(or cylinder No. 6)
Furthermore, when the crank angle sensor signal
changes from Low to High, a TOC sensor signal
(Low) is input and then, when the crank angle
sensor signal changes from High to Low, it judges
that there is compression in cylinder No. 1 (or
cylinder No. 4b if TDC sensor signal (Low) is input,
and turns power transistor A off for ignition of
cylinder No. 1 (or cylinder No. 4.

Crank angle sensor signal: L > H H L
TOC sensor signal

rank angle sensor signal: H =» L ~ 4 L

Ignition cylinder 2and5 Band 6 and 4

NOTE
H: High
LE Low
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ENGINE/TRANSAXLE TOTAL CONTROL <DOHC-A/T>
ENGINE/TRANSAXLE TOTAL CONTROL BLOCK DIAGRAM

Transaxle control unit Engine control unit

Spark advance contrat

Basic spark advance + various compensations.

Torque reduction contrat during
gear shifting

Torque reduction request eet)
signal
Low: RequestiHigh: —
Cenc

shitting
Spark advance during gear

(advance map values for engine
[speed and inteke air volume

Torque reduction
execution signal

The engine control unit takes the map value as the
spark advance when shifting gears; the spark
advance depends on engine rpm and the amount
of intake air (engine load) for 1 cylinder/cycle.
There is the map for this spark advance when
shifting gears that is greatly retarded in relation to
the normal driving spark advance.
When shifting gear with an automatic transaxle,
the transaxle contro! unit inputs a torque reduction,
request signal (Low) to the engine control unit.
When the torque reduction request signal is input,
the engine control unit carries out spark

When engine coolant temperature is tow
lapproximately 60°C (140°F) or less}, the engine
control unit inputs a torque reduction rejection
signal (Low) to the transaxle control unit. During
normal driving, the engine control unit inputs a
torque reduction enable signal (S0Hz High/Low) to
the transaxle control unit.
Furthermore, when a torque reduction request

7FUDREEA

depending on the spark advance map for the gear
shifting. The engine output torque is reduced by
this ignition timing retardation and shocks during
transaxle gear shifting are softened.
Furthermore, during ignition timing retardation,
‘the engine control unit input a torque reduction
execution signal (High) to the transaxle control
unit.
On ‘the other hand, when a torque reduction
cancel signal (High) is input, the engine control
Unit carries out normal spark retardation control

signal (Low) is continuously input for
approximately 1.8 seconds or more, the engine
control unit judges that there is a malfunction in
the data communication line and not only puts the
self-diagnosis malfunction code (No. 61) into
memory but also inputs a torque reduction
rejection signal (Low) to the transaxle control u
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Fuel Prossura Control, Turbo Mater Gontrol, Air Flow Sonor Fitter Resat Controt

POWER SUPPLY AND FUEL PUMP CONTROL
Power supply control to the injector, air flow
sensor, ISC servo, etc. is the same as in the
conventional 6G72-SOHC engine,

Tonition | OFF
seer | |

<pone pono i

slay

B Fuel pump relay No. 2

_<
Resistor

I Engine control unit

Fuel pump

reyossr

Fuel pump control for controling power supply to
the fuel pump is also the same as in the
conventional 6672-SOHC engine.

FUEL PUMP DISCHARGE
VOLUME CONTROL
Fue! pump discharge volume is controlled in two
steps according to the amount of intake air
{engine load) in 1 cylinder in 1 cycle for improved
reliability of the fuel pump. When the amount of
intake air in this 1 cylinder 1 cycle is small
(engine load is low}, the engine control unit turns
on the power transistor so current flows in the
coil of fuel pump relay No. 2. As a result, the
relay switch changes from A to B lrefer to the
figure on the left), and current flows via the
resistor to the fuel pump motor. The supply
voltage to the fuel pump is reduced since the
voltage is lowered by the resistor, pump speed
falls and the amount of fuel discharged from the
fuel pump is reduced.
‘When the amount of intake air in this 1 cylinder 1
cycle is large (engine load is high}, the engine
control unit turns off the power transistor and
changes the relay switch from B to A (refer to the
figure on the left). As a result, voltage drop due
to the resistor ceases, pump speed rises and the
amount of fuel discharged from the fuel pump
increases.

FUEL PRESSURE CONTROL <Turbo>, TURBO METER CONTROL
<Turbo>, AIR FLOW SENSOR FILTER RESET CONTROL

These controls are the same as in the
conventional 4G63-DOHC engine,
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TURBO PRESSURE CONTROL <TURBO>
Turbo pressure used in the waste gate actuator is
controlled by duty control of the waste gate

As a result, turbo pressuresolenoid valve.

Waste gate
solanoid valve’

Crank angle
sensor

Air flow sensor

corresponding to driving conditions can be
obtained.

Intercooler
Intercooler

Waste gate
actuator

Waste gate
actuator

Engine
contrat nit

pressu
re 

(mm
Hg)

Se
t 

pressu
re

Actu
al 

turb
o

Spring set pressure
‘Turbo pressure acting on waste
gete actuator (mmHg) 6FU0s70

‘With waste gate solenoid valve
normally on {duty 100%)

° fom

Bs /
BE] // win waste gate solenoid
EE valve normaly af uty O96)

Engine rpm

The engine control unit turns the power transistor in the unit
on and, when normal current (duty 100%} flows in the waste
gate solenoid valve coil, the waste gate solenoid valve does
Not open if turbo pressure does not rise above the set
pressure of the waste gate actuator spring since some of the
turbo pressure used in the waste gate actuator leaks out.
On the other hand, when current does not flow in the waste
gate solenoid valve coil (duty 0%), the waste gate valve
‘pens if turbo pressure rises to the set pressure of the waste
gate actuator spring since no pressure leaks out.

Consequently, by using duty control for the waste gate
solenoid valve, turbo pressure can be controlled in a range
from 0% to 100% duty.
This duty control is performed in cycles of approximately
80ms.
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TURBO PRESSURE CONTROL BLOCK DIAGRAM

BASIC CONTROL DUTY
The basic control duty is previously set as a map _for regular gasoline.
value corresponding to engine rpm. This duty can Furthermore, when there is @ malfunction of the
obtain good turbo pressure by controlling the air flow sensor or detonation sensor, the waste
waste gate solenoid valve. Two basic control duty gate solenoid valve is controlled by the basic
maps are set, one for premium gasoline and one —_ control duty for regular gasoline.

BASIC CONTROL DUTY COMPENSATION
The target turbo pressure (target volume efficiency) is
previously set as a map value based on engine rpm and, if
there is a difference between this target turbo pressure and
the actual turbo pressure {actual volume efficiency),
compensation according to that difference is added to the

@ '
§ i

283 i basic control duty.
BBE t
885ey ' turbo pressure for fine turbo pressure control.

Target turarget turbo pressure
~Abtual turbo pressure

PRUIORT gasoline.

z e compensation

ae gasoline] terget turbo control
Engine rpm turbo pressure)

ra

g
ee) [fe
Bg) Seas, ‘Actua turbo pressure (volume effect

FS Engine rem

In this way, the actual turbo pressure approaches the target

Two target turbo pressure (target volume efficiency) maps
are set, one for premium gasoline and one for regular
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AIR CONDITIONER RELAY CONTROL

Lock
Ignition} Re ;
switeh | spe \ shoe

Tics

Full automatic
air conditioner
‘control unit

& £] [O43
‘fir condition

compressor lock

be controller
Dual pressure
switel

‘Air concitioner
reloy

Engine contrlone
sama ] At conditioner
Ignition
Stel ST

Throttle position ~
sensor Air conditioner Air conditioner Air

Switch 2 switcr SBaditoner
teey

revons

When the air conditioner switch ON signal is Furthermore, when accelerating with the throttle
input, the engine control unit turns on the air valve very far open {throttle position sensor output
conditioner relay to drive the air conditioner voltage is approximately 4V ... Valve is opened
‘compressor. Furthermore, in order to prevent approximately 65°C (149°F) or morel, the air
vibration and engine ‘stalling when the conditioner power relay circuit is cut off for a
‘compressor is driven, the air conditioner relay is specified time (approximately 5 seconds) to
controlled so the compressor is driven after a assure good acceleration.
specified time depending on driving conditions.
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VARIABLE INDUCTION CONTROL (MITSUBISHI VARIABLE
INDUCTION CONTROL:MVIC)
The induction control vaive is controlled so that
‘output (torque and power) is further improved for,
an improved driveability.

Induction contiol valve

Induction control valve
position sensor

= Ai flow at low engine ep

<> Air flow at high engine rem,

Engine
control unit

With variable induction control

Fully open

Fully closed

Without vatiable induction control

Engi
ne 

torqu
e

Engine rpm

2ru8s)

FOR

At low engine speed, the engine control unit
Urives the variable induction control (VIC) servo to
fully close the induction control valve. As a
result, intake efficiency is improved and low
speed torque is also increased due to the intake
inertia effect * at low speed revolution.
At high engine speed, the engine control unit
fully opens the induction control valve. As a
result, not only intake resistance falls but also air
intake is speeded up to improve intake efficiency
and increase output at high engine speed.

Even if the DC motor is driven a number of times
and valve open/close signal is not input, this is
judged a malfunction of the induction control
valve position sensor and not only is a self-
diagnosis malfunction code (No. 62} put into
memory but the induction control vaive is also
completely opened.
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* If the induction control valve is fully open when
the engine is running at high speed, intake
inertia is strong since intake air flow is fast and

air continues to be sucked in until the intake
valve closes even when the compression stroke
starts. But at low engine speed, pressure rise at
the compression stroke overcomes the intake

wertia since the intake air flow is slow, and
intake air is pushed out before the intake valve
closes.
At low engine speed when the induction
control valve is fully closed, intake inertia
becomes strong even if intake air flow is the
same because the intake pipe is lengthened,
and intake inertia overcomes the pressure rise
at the compression stroke for an improvement

in intake efficiency,
Furthermore, the intake pressure in the intake
pipe varies (pulses) cyclically and, when
pressure in the intake valve, just before the
intake valve closes, reaches a peak of pulse
pressure, intake efficiency is improved since
intake pressure can overcome the pressure rise
at the compression stroke {intake pulse effect)
At low engine speed, intake efficiency is
improved when the induction control valve
closes and the intake pipe is lengthened and at
high engine speed, intake efficiency is
improved when the induction control vaive is
‘open and the intake pipe is shortened.

MAIN MUFFLER CONTROL (ACTIVE EXHAUST) <TURBO>
It opens and closes the changeover valve at the
large caliber side of muffler inlet to control
exhaust gas noise. As a result, two types of

Engine control unit

driving are possible, quiet driving (Tour mode) and
powerful driving {Sport mode}.

Active exhaust
conotont

Mutlr mode : open

angove witchee eesteas ON: Fully closed Open/_
OFF: Fuly open | closeCrank angle sensor phos signal-| >—4

Thott postion
Sonwot

Ignition switen=16

orange C
valeExhaust eS Atmo:

bead « > > mp sphericos Ra Ei

Main muffler

PeyI048
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When the muffler mode changeover switch is on,
the engine control unit turns on the transistor in
the unit and inputs a valve fully-closed command
signal {Low} to the active exhaust control unit,
when engine rpm is in the middle range
{approximately 3,500 rpm or less) and when
driving with the throttle valve not fully opened
{throttle position sensor output voltage:
approximately 4.5V or less). When a valve fully-
closed command signal (Low) is input, the active
exhaust control unit drives the DC motor to the
closing side to fully close the valve. When driving

SELF-DIAGNOSIS SYSTEM
The following items are better than before.
(1) Engine warning light {malfunction indicator

light)
2) Self-diagnosis,

under other driving conditions, the engine contro!
unit inputs a valve fully-open command signal
{High to the active exhaust control unit and the
active exhaust contro! unit fully opens the valve.
When the muffler mode changeover switch is off,
the engine control unit inputs a normal valve fully-
‘open command signal (High) to the active exhaust
control unit.
Furthermore, the engine control unit opens and
closes the valve whenever the engine is started to
prevent the valve from sticking.

ENGINE WARNING LIGHT (MALFUNCTION INDICATOR LIGHT) CONTROL
The engine warning light items are as follows.

Oxygen sensor Barometric pressure sensor

Air flow sensor (AFS) Ignition timing adjustment signal" <DOHC>

Intake sir temperature sensor Detonation sensor <DOHC>

Throttle position sensor Injector

Engine coolant temperature sensor EGR <California>

Crank angle sensor Ignition coil, power transistor unit <DOHC>

TOC sensor Engine control unit

NOTE

during ignition timing adjustment,
‘The engine warning light also illuminates when the ignition timing adjustment terminal is short-circuited
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SELF-DIAGNOSIS FUNCTION
Diagnosis items are as shown in the table below.

Code No. Diagnosis item Diagnosis contents

11 | Oxygen sensor <All> Malfunction of the air/fuet ratio control system
iurbo: Rear bank) Open or short circuit in the oxygen sensor circuit

12_| Air flow sensor Open oF short circuit in sensor related circuit

13 _| Intake air temperature sensor Open or short circuit in sensor related circuit

14 _| Throttle position sensor Sensor output abnormality

21 | Engine coolant temperature sensor Open or short circuit in sensor related circuit
Increase in connector contact resistance

22__| Crank angle sensor Sensor output abnormality

23__| TDC sensor Sensor output abnormality

24 _| vehicle speed sensor (reed switch) Open or short circuit in sensor circuit

25 _| Barometric pressure sensor Open or short circuit in sensor related circuit

31 | Detonation sensor <DOHC> Sensor output abnormality

36" _| Ignition timing adjustment signal <DOHC> | Short circuit in ignition timing adjustment signal wire

39 | Oxygen sensor <Turbo> Malfunction of the air/fuel ratio control system
‘Furbo: Front bank) ‘Open or short circuit in oxygen sensor circuit

41 | Injector Open circuit in injector related circuit

EGR <California> Matfunction of the EGR system
‘Open or short circuit in the EGR temperature sensor circuit

Ignition coil, power transistor unit for 1-4 | Ignition signal abnormality (No coil primery voltage)
aylinder <DOHC>

Ignition coll, power transistor unit for 2-5 | Ignition signal abnormality (No coil primary voltage)
cylinder <DOHC>

53. tanition coll, power transistor unit for 3-6 | Ignition signal abnormality (No coil primary voltage)
cylinder <DOHC>

61 | A cable from transaxle control unit for Short circuit in torque reduction request signal cable
‘rangmission of torque reduction signal
<DOHC- Non Turbo>

62. | Induction control vaive position sensor —_| Open or short circuitin sensor related circuit
<DOHC-Non Turbo> VIC servo malfunction

= _| Normal

NOTE
*: Malfunction code No. 26 is not memorized,
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FUEL SUPPLY
The fuel system consists of the electromagnetic,
fuel injector, delivery pipe, fuel pressure regulator
for fuel pressure adjustment, electric fuel pump,
for supplying high pressure fuel, etc. Fuel
pressure in Non-Turbo models is controlled to 335,
kPa (49 psi) and in Turbo models to 255 kPa (40,
psi). Furthermore, there is a fuel pressure control
solenoid valve in Turbo models to assure idling
stability right after the engine restarting at high

CONSTRUCTION DIAGRAM

Fuel pump drive
terminal

Fu! fitgr

Fuel pressure
regulator,

PCV <Turbo>

Canister

Fuel injector
Delivery pipe

FUEL TANK
The electric fuel pump, in-tank fitter and fuel
gauge unit are built into the fuel tank.
The fuel tank has the following features.
+ Baffle plates are placed inside the fuel tank to

prevent abnormal noise due to fuel
movement.

* There is a reserve cup inside the fuel tank for

Thermistor
for fuel warning light)

engine temperature.
The fuel tank is located under the luggage
compartment floor and the fuel filters are in the
fuel tank and in the engine compartment to filter
the fuel. For better serviceability, there is a
terminal for the fuel pump drive in’ the engine
compartment and a service hole in the luggage
compartment; the pump and gauge assembly can
be removed without removing the fuel tank.

Overfill iter
‘Two-way valve) Fuel pump and

‘gauge assembly

Fuel tank

Protector Inctantefiter

smooth supply of fuel even when there is little
fuel remaining

* A-pump and gauge assembly that combines
the gauge unit and fuel pump in one unit is
adopted.

+ A drain plug is standard-equipped on all
models,

Pump and gauge assembly

Inctank titer

Fuel tank
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ACCELERATOR COMPONENTS
‘The accelerator is the cable type, and the pedal is
the suspended type.
A resin bushing is installed on the end of the
accelerator cable, preventing contact noise
between the cable and accelerator arm from being

CONSTRUCTION DIAGRAM

Adjusting bolt

‘Resin bushing

Accelerator arm.

‘Stopper

‘Accelerator cable

generated.
In addition, the accelerator pedal switch, which is
used as a control sensor on models with the 4
speed A/T, is equipped at the pedal support
member.

Resin
bushing

Accelefator
cable

Accelerator
‘arm

‘Accelerator pedal
switch (AT)

Pedal support member

‘Accelerator pedal
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CRUISE CONTROL SYSTEM
By using the cruise control, the driver can drive at
the speed he likes {in a range of approximately 40
= 145km/h (25 - 90 mph)] without depressing the
accelerator pedal.
© Control system

The throttle position sensor {TPS) signal is
used in addition to the conventional vehicle
speed sensor as the input signal to bring about
the following improvements in control
() The amount of actuator control varies

according to vehicle speed and throttle
opening not only for an expansion of
conformity to differences in engine output

SYSTEM BLOCK DIAGRAM

but also for better response.
(2 On A/T models, overdrive is released (a

speed ~ 3-speed) when climbing inclines
and the system judges the return time by
vehicle speed and throttle opening to
prevent hunting between 3-speed and 4-
speed.

Actuator system
‘The actuator system consists of the motor-
driven vacuum pump, actuator and link
assembly. The vacuum pump and actuator are
in different locations.

<CONTROL SYSTEM>

Main switch Thrate positon Vetil specd 90 switch

a =T7 Gace onten]
Shige conto! ' 1
ight (nae Control switch [[_ Stoplight switch [|
nation’ mote? + SET switch { i) | eee,

+ CANCEL switch | ]4] switeh If Swen |
Idle switch Hi ear || [SS lf

UTT-=-} ===

<ACTUATOR SYSTEM>

Control! unit

terminal
Diagnosis output ELC4AT

control unit

Actuator Cruise control indicator light
{in combination metert

Vacuum pump assembly |
i

vik weonty Thiottle valve

orroooe
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COMPONENTS AND FUNCTIONS

‘Components Function

Vehicle speed sensor It generates a pulse signal proportional to vehicle speed (revolving
speed of the transaxle output gear)

Controt unit
It receives signals trom the vehicle speed sensor and each switch,
and uses @ micro-computer to control all functions of the cruise
control

Actuator system
Itdrives the motor-driven vacuum pump according 10_ signals from
‘the control unit and adjusts the throttle valve via the intermediate
link to the set opening,

MAIN switeh Switch for eruise control power.

ont SENIICOAS Dewitety Vehila speeds st with the SET (COAST switen and RESUME
Contre RESUME (ACCEL) switch

CANCEL switch {tis used to cancel the setting of the cruise speed.

Stoplight switch

CANCEL Clutch switch <M/T> It outputs a signal to cancel cruise control.
Inhibitor switch <AT>

Throttle position sensor (TPS) It generates an analog voltage proportional to throttle opening.

Idle switch
Based on the value of TPS voltage when the idle switch goes from
ON to OFF, it varies TPS voltage to compensate for fluctuations,

Accelerator pedal switch <AT> It detects the operation of the accelerator pedal

Diagnosis output terminal {a voltmeter is connected, diagnosis and input check codes from
the control unit can be read.

Cruise control ON" indicator light Itis in the combination meter and lights up when cruise control
power is turned on with the main switch ON.

Cruise control indicator ight Itis in the combination meter and lights up when the cruise
control is functioning,
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SYSTEM STRUCTURE DIAGRAM

Cruise
control
co

indicator

Control switch

or0077

Accelerator pedal switch <A/T>

Actuator

Inhibitor switch <AT>

Throttle position sensor
(ouitt into idle switch)

Electronic vehicle

CRUISE CONTROL UNIT
The contro! unit is made up of the input interface
circuit, micro-computer, constant voltage power
supply circuit, micro-computer monitor circuit and
output interface circuit. Signals from the vehicle
speed sensor, throttle position sensor and each
‘switch are input into the control unit. It processes

Motordriven vacuum
speed sensor <Turbo> pump assembly

Reed switch type
Vehicle speed Sensor <Non-turbo>

Stoplight switch

‘Clutch switch </>

Diagnosis output terminal

oreooes

Link assembly

them according to the program in the micro-
computer memory and outputs control signals to
‘the actuator. It also outputs system self-diagnosis
tesults and conditions of input signals to the
diagnosis output terminal.
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CONTROL LOGIC AND BLOCK DIAGRAM

Cruise control unit
Battery 161162

Input interface circuit !

eric [Corsten]Vehicle speed stantspeeds monitor circuit voltage power
| Supaly ceeut Wain[Conor] + : foattey backup] Mai

sence || i
SET (COAST aie Miro cruise conto!

Speed set Le} Serger | [oN indicator
(Cremevoro] signal input J} monitor light

CANCEL ‘circuit
iH : Suto erase

F Sst
— stopignt

al fActuatoroupur] |} | SERN
8 switch + F monitor circuit
8 (oampter Jt]! | cancer Pl 3
di] switch* [Li4) signal input po 3
BL ae eat aan j
2! i a Actuator
Si caer § drive cieuit [TT

{) switchs p+ 1 5500
jLusMl> J; t

{—__; Motoraiiven{ Canes! Neeuurn pumpfH Ll cancion sesery
TT fewercuit_| y

t i

Cruise contro!

Throttle ‘Throttle ‘ Cruise control (EE
postion [TT] positon ingletor ght <5) —+Sensor Sensor ive crout ||fate Signal input ' \eaten) gre LL ODOFF suten

eae Ne)

~ OD-OFF signal SCs ComeeeeReenEnEn
output crt

| Facceteraor | | |Aeseeretr pee
1 | pedal switch H

[err sional 0
! output Sreut

DiagnosisrT Dragos OiOutput circuit baa

= = = oS AIT control unit

NOTE
(1) * matk indicates the conventional same structure used formerly.
(2 NC: Normally Closed. o7ro00s
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SET (COAST) SWITCH FUNCTION
SET FUNCTION

When driving within the range of the limit vehicle
speed [approximately 40 - 145 km/h (25 — 90
mphi], it makes vehicle speed set when the SET
switch is turned from ON to OFF. After that, it
controls the actuator for cruise-controlled driving
at that speed. However, if the SET switch is
‘tumed from ON to OFF in the range over the high
speed limit speed lapproximately 145 km/h (90
mphi], the high spsed limit speed is taken as the
set speed.

COAST FUNCTION

When the SET switch is turned ON during cruise
control, the throttle is fully closed while the SET
switch is ON, the vehicle deceterates due to the
engine brake and then the vehicle speed when
the SET switch is turned OFF is taken as the new
set speed for cruise control. The COAST function
can decelerate until the low speed limit speed
fapproximately 40 km/h (25 mph)] is reached but if
vehicle speed falls below thet, the COAST
function is canceled. In such a case, the vehicle
speed just before the beginning of COAST
function is put into memory as the set speed

RESUME (ACCEL) SWITCH FUNCTION
RESUME FUNCTION

If the cruise-controlled driving speed is canceled
by the CANCEL switch {refer to the item
mentioned below) during cruise control, the
vehicle speed set before the cancellation resumes
when the RESUME switch is tuned OFF > ON
OFF in the speed range over the low speed limit
speed [approximately 40 kny/h (25 moh] to contro!
the cruising speed.

ACCEL FUNCTION

When the RESUME switch is turned ON during
cruise control, it continues acceleration while the
switch is ON, the vehicle speed when the switch
is turned OFF is taken as the new set speed for
cruise control. Vehicle can be accelerated to over
the high speed limit speed [approximately 145
km/h (90 mph! by the ACCEL function but after
the RESUME switch is turned OFF, it decelerates
to the high speed limit speed to control the
cruising speed.

CANCEL FUNCTION
When the following signals are input, current to
the motor-driven vacuum pump assembly is cut
off and the cruise control canceled.
(1) When CANCEL switch is ON.
(2) When the stoplight switch is ON.
8) When the clutch switch is ON <M/T>.
(4) When the inhibitor switch is in neutral <A/T>
(5) When vehicle speed is below the fow speed

limit speed [approximately 40 km/h (25 mph)l.
(@ When vehicle speed falls more than 15krvh (9

mph) from the speed in memory.
(7) When, during RESUME functioning, vehicle

speed again falls more than 15 kra/h (9 mph)
after resuming to the memorized vehicle
speed minus 10 km/h (6 mphi and over.

(8) When vehicle speed changes suddenly (0.56
or more).

@ When the stoplight switch input wire is
broken,

HIGH SPEED LIMIT FUNCTION
Cruise-controlled driving is not possible at vehicle
speeds exceeding the high speed limit speed
approximately 145 km/h {90 mph)]._ If the SET
switch is pressed when vehicle speed exceeds
the high speed limit speed, 145 km/h (90 mph) is

put into memory. At this time, when the
accelerator pedal is released to decelerate (under
high speed limit speed), the cruise control
functions to control cruising at 145 km/h (G0 mph}.
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FAIL-SAFE FUNCTION
When the following conditions exist, current to
the motor-driven vacuum pump assembly is cut
off and the cruise control is canceled.

When only main Driving with
Condition switch is ON ‘uise control

(1) When SET, RESUME or CANCEL switch is ON continuously for 25 x x
seconds of more.

(2) When there is some abnormality in the hold circuit, system becomes x x
cancel condition

{3} When a disagreement between the motor-driven vacuum pump drive 5% x
signal and valve drive signal occurs.

(@)_ When there is a failure* in the TPS or idle switch. x x

(6) When vehicle speed signal is not input continuously for 0.1 second or| - x
more fwhen vahicle speed exceeds approximately 40 kmvh (25 mphil

NOTE
The * mark with ‘When there is a failure* in the TPS or idle switch" means that the condition in which the TPS
output voltage is 7.5V or over with the idle switch ON or 0.2V or less with the idle switch OFF continues for 4
seconds or more.

OVERDRIVE RELEASE FUNCTION <A/T>
When actual vehicle speed falls approximately 7 overdrive is released for a fixed amount of time to
km/h (4 mph) or more below the set vehicle speed —_return to the set speed in a short time.
when in overdrive or during cruise driving,

SELF-DIAGNOSIS AND INPUT CHECK
FUNCTIONS
SELF-DIAGNOSIS

When the cruise control is canceled without intervention by
the driver, the cause can be found out in the following way.
(1) Tum the ignition switch and main switch ON

NOTE
Contents of diagnosis stay in memory until the battery

Diagnosis terminal terminals are disconnected.

Seoras| 2) Connect a voltmeter to the diagnosis terminal in the
junction block and read the output codes.

@ By comparing the output codes that are read out with the
chart below, it is possible to find the cause of the
cancellation in each system.
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gnosis Code NO.

‘Output code No. Contents of trouble

1 Trouble related to actuator drive output

12 Trouble related to vehicle speed signal

18 Control switch trouble

16 ‘Trouble in control unit, etc.

v7 TPS or idle switch trouble

Cancellation of Diagnosis Codes

Diagnosis codes stay in memory until the battery
terminals are disconnected but they can be
canceled without disconnecting them by going
through the following procedure.
{1) Tum the ignition switch ON.
(2) With the SET switch ON, turn the main switch

ON and then turn the RESUME switch ON

INPUT CHECK FUNCTION

The input check function can be used to check
whether the input signal is normal when there is
some trouble related to the cruise control, such as
the cruise control cannot be set.
(1) Connect a voltmeter to the diagnosis terminal

in the junction block.

a
SS

within one second. (This makes it ready for
input check,}
Turn the SET switch and stoplight switch ON
at the same time and keep them ON for five
seconds or more.
Use a voltmeter to confirm that the diagnosis
codes have been canceled.

Turn the ignition switch ON.
With the SET switch ON, turn the main switch
ON and then turn the RESUME switch ON
within one second to make input check
possible. Perform each input operation and
fead the codes.

Output Operation — [Output ‘Operationcode ‘put operetion check judgment | ‘code Input operation check judgment
Tuan the folowing switches) gy

i SET switch ON eileBy /EaeciaGl) cireuitnormel | 28 | «Clutch switch <MjT> | mentioned on left
Inhibitor switch <A/T> ‘ermal

RESUME switch Cancel switch22 | RESUME switch ON RESUME switch | 97 | CANCEL switch ON femiceteniicy

Turn the following switch | Switch circuit TPS voltage is over 1.6V
23 | ON mentioned on | 28 | (Depress accelerator pedal | TPS circuit normal

* Stoplight switch leftnormat more than half)

| I code No. 24
24 | Driving at 40 krnfh (25 mph)| can be contitmed,| 99 | Isle switch OFF Idle switch circuit

ormore vehicle speed (Depress accelerator pedal} noel
sensor is normal

W code No. 25
25, | Driving at 40 kin (25 mph} can be contirmed,| .

orlower. vehicle speed -
Sensor is normal

NOTE
H more than two input operations are performed at the same time, the codes are output, starting with the smallest. number.



FUEL SYSTEM - Cruise Control System 14-37

ACTUATOR CONSTRUCTION
MOTOR-DRIVEN VACUUM PUMP ASSEMBLY

The vacuum pump assembly consists of a
diaphragm type vacuum pump driven by a DC
motor and two solenoid valves (control valve and
release valve}, and the rotations of the DC motor
are varied to the diaphragm back and forth action
by the eccentric cam and rod. When the
diaphragm moves in the direction (down in the
figure below) to increase the capacity of the pump
‘operating chamber, the intake valve is OPEN and
the discharge valve is CLOSED so the air in the
negative pressure line is sucked into the pump
operating chamber. Next, when the diaphragm
moves in the direction (up ‘in the figure below) to
decrease the capacity of the pump operating
chamber, the discharge valve is OPEN and the

Negative pressure line

Plunger

Pump operation chamber

Negative pressure line

intake vaive is CLOSED, releasing the ait in the
pump operating chamber to the atmosphere. In
this way, the negative pressure is generated by
sucking the air in the negative pressure line into
‘the pump operating chamber and releasing the air
in the pump operating chamber to atmosphere.
‘When no current flows in the solenoid coil, the
solenoid valve plunger set in the negative
pressure line is returned by the return spring, the
fine hole in the core opens and the negative
pressure line is opened to the atmosphere. When
current flows in the solenoid coil, the coil is
energized to pull the plunger, the line hole in the
core is closed and the negative pressure line is cut
off from the atmosphere.

Intake valve Discharge valve

Return springControl valve {ON} \prctease valve (OFF)
ACTUATOR
The actuator consists of the diaphragm, case,
cover and return spring, eto. Negative pressure is
used in the negative pressure chamber formed by
the diaphragm and case, and the diaphragm
moves in the direction to pull the throttle wire
when negative pressure increases, Also, when

Return spring Diaphragm

Nipple

To motor-driven vacuum pump <=

Diaphragm

Air hole

DC motor

a EF Eccentric cam

Coit Core cuwoon7

negative pressure decreases, the diaphragm is
moved by the force of the return spring to loosen
the throttle wire. In this way, the throttle valve is
opened and closed by the increase and decease
in the negative pressure sent to the negative
pressure chamber.

Sover late (installation of inner cable)
Bracket (instalation of outer cable}

> To throttle

‘Negative pressure chamber

omoots
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ACTUATOR OPERATION
The negative pressure line of the vacuum pump
and negative pressure chamber of the actuator are
connected by the vacuum hose. The DC motor,
control valve and release valve in the motor-driven
vacuum pump assembly are turned ON or OFF by
the control signal from the control unit and have
the following operation modes.

ACCELERATION MODE
Current flows to the DC motor, control valve and
release vaive. The vacuum pump is operated by
the DC motor, the control vaive and release valve
are closed and the negative line is cut off from the
atmosphere.
The negative pressure generated by the vacuum
pump is used in the negative pressure chamber of
the actuator and the diaphragm moved in the
direction to pull the cruise control cable to open
‘the throttle valve and accelerate the vehicle.

HOLD MODE

No current flows to the DC motor, but current
flows to the control valve and release valve.
Since the vacuum pump does not operate, no
negative pressure is added; since both the control
valve and release valve are closed and the

negative pressure line is cut off from the
atmosphere, negative pressure is not reduced.
Consequently, the diaphragm does not function
and the throttle valve is held in a fixed position.

DECELERATION MODE
No current flows to the DC motor and control
valve but current flows to the release valve. Since
the control valve is OFF, the line hole in the
control valve core is open, air flows to the actuator
negative pressure chamber and negative pressure
is reduced. The diaphragm is returned by the
force of the return spring to loosen the cruise
control cable to close the throttle valve and
decelerate the vehicle speed.

RELEASE MODE
No current flows in the DC motor, control valve
and release valve. The line holes in the release
valve core and control valve core are open and air
flows into the negative pressure chamber of the
actuator, As a result, the diaphragm is returned
quickly by the force of the return spring to the
initial condition, the throttle valve moves in the
closing direction and the cruise control is
canceled.

s) Motor-driven vacuum Solenoid valve
=F pyady 770 throttio valve| pump (OC motor) | ON: Closed OFF: OpenVacn\n nose Speraton an

su mode urrent flowsAztuator Comtrot valve | Release valve
Negative pressure |OFF.No current flows

lotor-tiven -vacuum pump Fama ON ON ON
Hold {HOLD} OFF ON ON

Contr
my Release valve omen Decelerationvalve 182, (RELEASE) ‘OFF OFF ON

Cancel(CANCEL) OFF OFF OFF
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INTERMEDIATE LINK STRUCTURE

K- 2 PUink assembly Link A

Cary
Link

—_
To accalerator ‘07N0004

§ oa VIEW A

LinkA GUISE CONTROL DRIVING
The actuator operates, link B on the throttle valve
side rotates because of rotation of link A on the
actuator side to open and close the throttle valve.
At this time, link C on the accelerator pedal side
does not rotate so the accelerator pedal does not
move but remains in its usual position.

Throttle
valve

‘ornoose

CRUISE CONTROL DRIVING
The actuator operates, link B on the throttle valve
side rotates because of rotation of link A on the
actuator side to open and close the throttle valve.
At this time, link C on the accelerator pedal side
does not rotate so the accelerator pedal does not
Move but remains in its usual position.
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VEHICLE SPEED SENSOR
The vehicle speed sensor in turbo models is an
electronic type and in non-turbo models a reed
switch type. The electronic type vehicle speed
sensor is installed on the transaxle and the reed

‘<Turbo>

Electronic type vehicle
speed sensor

Rood switch type vehicle
‘speed sensor

<Non-turbo>

‘Throttle position sensor
(with builtin idle switch]

Engine|
contro!
unit

Throttle
position
sensor

Chuise
control
unit | FRforle positon sensor

signal input circuit

o7e0008)

switch type vehicle speed sensor is installed in
the combination meter. it sends a pulse signal
proportional to the rotating speed of the transaxle
output gear (vehicle speed) to the control unit.

Controt unit

Vehicle speed
detection cireuit

Ignition switen ¢61)

tubo | eonsoe>

Dt
THROTTLE POSITION SENSOR (TPS)
The throttle position sensor is also used for engine control
and it sends the degree of opening of the throttle valve to.
the control unit as an output voltage.

IDLE SWITCH
‘The idle switch is built into the throttle position sensor.
Based on the value of the TPS voltage when the idle switch
is turned from ON to OFF, the control unit compensates
variation and fluctuations of the TPS voltage.

Reed switch

type vehicle
speed sensor

Eleovone te while [
speed sensor 2

o7Fonie
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ro |
a

(SSS, Main switeh

To theostat

To control unit

o7r0005

Taillight relay Ignition switch <IG3>

‘Main switch

To theostat

To control unit

o7F0008

CRUISE CONTROL SWITCH
MAIN SWITCH

‘The main switch is the power switch for the control unit and
it uses a system as shown in the figure so it automatically
returns to the neutral position. If the ignition switch is tumed
OFF with the main switch ON (cruise control "ON" indicator
light illuminates), the main switch also goes OFF at the same
time. In this condition, even if the ignition switch is turned
ON again, the main switch remains OFF.

OPERATION OF MAIN SWITCH

When the Main Switch is Pressed to the ON Side (when
Ignition switch is ON)
While the main switch is pressed to the ON side, switches
$1 and $2 both go ON, current flows to ignition switch
<IG1>, S1, relay {coil side}, indicator light and ground, and the
relay inside the main switch is not only tured ON but the
indicator light also lights up. As a result, power is supplied
to <IG1>, relay (contact side) and the control unit When the
main switch is released, the main switch retums to the
neutral position and switch $1 goes OFF but, since switch
$2 is ON, current flows to <IG1>, relay (contact side), switch
$2, relay (coil side), the indicator light and ground, the ON
condition of the relay is maintained and even if switch $1
goes OFF, power continues to be fed to the control unit.

‘When the Main Switch is Pressed to the OFF Side (when
both the ignition switch and main switch are ON}

If the main switch is pressed to the OFF side, the ground
circuit is short-circuited since both S1 and S2 switches are
OFF, the relay in the main switch goes OFF, and the power
supply to the control unit is not only cut off but the indicator
light also goes out.

‘When the Ignition Switch Is Turned OFF (when the main
switch is ON)

If the ignition switch is tuned OFF when the main switch is
ON, the relay inside the main switch goes OFF and the main
switch does not go ON but remains OFF even if the ignition
switch is turned ON again.
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Cony sich

RESUME
Wy Soren on

CANCEL
switch ON

switch

‘To crise controt unit

To junction block
{general fuse (17))

ote, INE _NO A | stoplight
ORF OFEe PY switch

Motor-triven
vacuum pump}
assembl

To main switch

crise
contrat

a ont
5

NO: Normally opened
otnot0sNC: Normally closed

CONTROL SWITCH

The resistance volue inside the switches is varied for each
switch and the cruise control is controlied by outputting the
different signals to the cruise control unit.

CANCEL SWITCH
Stoplight Switch

A single unit 4-pole type stoplight switch for the stoplight
(NO) and cruise control (NC} is used for the stoplight. switch
to improve the reliability of the cruise control cancel function.
When the brake pedal is depressed, the cruise contro! (NC)
contact in the stoplight switch is opened, power to the
motor-driven vacuum pump assembly is cut off and cruise
control driving is canceled. At the same time, the ‘cancel
signal stops the power supply to the motor-driven vacuum
pump assembly in the control unit because the stoplight
(NO) contact closes and cruise control driving is canceled.
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PROPELLER SHAFT
The propeller shaft is a 3-section 4-joint shaft with
2 center bearings. This division into 3 sections
increases the vibration frequency characteristics
of the shaft bending, and reduces vibration and
noise when driving at high speed. The joints for
connecting each part of the propeller shaft are as
follows; No.1, No. 2 and No, 4 joints are cross type
universal joints and No. 3 joint is a Lébro joint (LJ)

that can slide and has small friction in the direction
Of the shaft. This structure helps reducing torque
fluctuation, vibration and noise. Furthermore, the
tear propeller shaft is an vibration-control type
shaft (using rubber} with an inner tube inserted in
the outer tube to reduce vibration and noise from
the drive train.

SPECIFICATIONS

Item Specification
Type ‘joint propeller shaft

Propeller Length x 0. Front 673.5 x 65 (26.52 x 2.56)
shaft mm lin) T Center 662.5 x 85 (26.08 x 2.58)

Rear 555.5 x 75 (21.87 x 2.98)
Universal | Type No.1 Crass type

joint No. 2 Cross type

No.3 Constant velocity type (L8bro joint, LJ95)

No.4 Crass type

Lubrication Pre-packed
Size mm tin) | Cross type joint 187)

journal 0.

Constant velocity | $9.73 (3.93)

joint 0.0

NOTE
Propeller shaft length indicates the length between center points of each joint.

CONSTRUCTION DIAGRAM

Rubber

Outer tube Inner tube sorocos

Front propeller shaft Center bearing

Center besring
Lébro joint

Center propeller shaft

‘00007



17-1

REAR
SUSPENSION

CONTENTS

REAR SUSPENSION <AWD>
(ROSSMEMBER AND CROSSMEMBER

SUPPORT BUSHING

GENERAL INFORMATION

Construction Diagram..

FEBRUIES arene

Specifications...

REAR SUSPENSION <FWD>..
CROSSMEMBER SUPPORT

BUSHING.

GENERAL INFORMATIO!

Construction Diagram.

Feature

Specitications

Nuao
ed

e@rrn
ne

LOWER ARM AND LOWER
ARM BUSHING

REAR HUB.

STABILIZER BAR

TOE CONTROL ARM.

TRAILING ARM

UPPER ARM.. aw
e



17-2 REAR SUSPENSION <FWD> - G I Information

REAR SUSPENSION <FWD>

GENERAL INFORMATION
The newly developed multi-link system is used,
This system is a combination of the features of
the double-wishbone system with its small
camber variations and the features of the trailing
arm system which provides outstanding riding
comfort, Toe control during suspension strokes is
performed by the good arrangement of each link
for improved stability and limitation when turning.

CONSTRUCTION DIAGRAM

FEATURES:
‘+ Multilink type suspension for driving stability

and riding comfort.
* Low vibration and low noise due to the

elasticity of the double anti-vibration
crossmemeber.

* Low friction design so no bending force is
applied to the shock absorbers.

THREE SIDE VIEWS

Trailing arm.

‘Stabitizer bar
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SPECIFICATIONS

fem Models without ECS Models with ECS.

Suspension system Multiink system

Wheel alignment

Toe:n (left/right wheel difference) mm {ind 0 £3 02.118)
Camber 0° 30"

Colt spring
Wire dia. x 0.D. x free length mm tin | 12x 95x 350 12.2 x 105 x 350,(47 x3.74 x 13.78) (48 x 4.13 x 13.78)
[Coil spring identitication color! [Pink x11 Orange x 11
Spring constant Nimmilbs/in} | 3841811964 10.1) | 354 1.8(196+ 10.1)

Shock absorber
Tee Hydraulic, eylindrical Hydraulic, cylindrical

double-acting type double-acting type
Mex. tength mm fin) | $1543 (20.2% 1) 8154312024 .1)
Min. tength mm fin) | 956 4 3 (14.0 & 1} 356431404 .1)
Stroke men tin} | 188 (6.3) 159 (6.3)
Damping force lat 0.3 mysec. {9 ft/sec)

Expansion Nlos.) | 1,000 150 (220: 33) | Hard: 1,800 + 250 (397 + 55)
Medium: 1,200 + 170 (265+ 37)
Soft: 550 4°90 1121 + 20)

Contraction Nilbs.) | 660+ 80 (121 + 18) Hard: 950+ 140 {2004 31)
Medium: 850 + 130 (187 + 29)
Soft: 650 + 100 (743 + 22)

CROSSMEMEBER SUPPORT BUSHING
The crossmember is made to receive input from
each arm as a real suspension crossmember.

TRAILING ARM
The trailing arm is a boxed cross section type,
connecting with the upper arm, lower arm and toe
control arm,

Vibration is not transmitted to the body due to the
bushing between the crossmember and body.

Bushings are used to mount it on the trailing arm
bracket of the body,
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UPPER ARM

— Upper Arm / Lower Arm and Lower Arm Bushing /
Toe Control Arm / Stabilizer Bar

‘The upper arm is a boxed cross section type. On _of the body it is mounted on the knuckle (trailing
the inside of the body it is mounted on the arm) via a ball joint.
ctossmember with a bushing and on the outside

Cross Section A-A

s2F0018

e——0
-2m0026

say000s

LOWER ARM AND LOWER ARM "
BUSHING
‘The lower arm is made of pressed steel plate. On the inside
of the body it is mounted on the crossmember with a
bushing and on the outside of the body it is mounted on the
knuckle (trailing arm) via a ball joint.

TOE CONTROL ARM
The toe control arm regulates toe variations and is made
from pressed steel plate. On the inside of the body it is
Mounted on the crossmember via a bushing and on the
‘outside of the body it is mounted on the knuckle (trailing arm)
via a ball joint.

STABILIZER BAR
The stabilizer bar is a 10 mm (.39 in.) solid-core type. The link
and stabilizer bar are joined via the pillow ball type ball joint
for more effective roll control.
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REAR HUB moran

The rear hub has builtin unit ball bearing to secure high
bearing and hub accuracy. By simply tightening the nut to
specified torque, optimum preloading is achieved for easier
servicing.
‘On models with the anti-lock braking system, the wheel
speed detection rotor is mounted on the rear hub.

1140006
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REAR SUSPENSION <AWD> vase

GENERAL INFORMATION
‘A double-wishbone type rear suspension is used.

FEATURES
© Independent suspension for sure grip on the

ground,
© Arm arrangement to minimize camber

variations against the ground.

CONSTRUCTION DIAGRAM

THREE SIDE VIEWS:

os

seating em SZ

Crossmember

© Low friction design that doss not put bending
force on the damper.

© Antisift geometry to control tail lifting when
braking

© Improved quietness due to differential carrier
double elastic support structure.

‘Shook absorber
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SPECIFICATIONS

Items Specifications
‘Suspension system Double-wishbone type

Coit spring

Wire dia. x O.D. x free length mm tin.) | 12.2 x 105 x 8793 (48x 4.13 x 14.93)
Coil spring identification color Blue x2
Spring constant Nimmikgimm, bs fin} | 28.04 1.4 (2.804 .14, 157 £ 8)

Shock absorber
Type Hydraulic, cylindrical double-acting type
‘Max. length mm tin) | 610+ 3240+ .1)
Min, fength mm (in) | 407 £ 3116.04 .1)
Stroke mon ting | 203 (8.0)

Damping force fat 0.3 misec. (9 ft/secl]
Expansion N lbs. | Hard: 1,800 + 250 (397 + 55)

Mediurn: 1,200: 170 (265 37)
Soft: 650 #90 (121 + 20)

Contreetion Nios. | Hard: 950+ 140 (209 31)
Medium: 860 + 130 (187 + 29)
Soft: 650. 100 (143 + 22)

Wheel alignment

Tos:in (lefutight wheel difference) mm (in) | .54 2.6.02 10)
Camber = 0°10" 30"

CROSSMEMBER AND CROSSMEMBER SUPPORT BUSHING
The crossmember not only receives input from The crossmember support bushing provides
each arm and link as a real suspension better isolation of high frequency noise such as
crossmember but also supports the rear noise from the differential and gears by using
differential. inter-mass to shift resonance.

Front differential support

Inter-mags sy
Grossmember

Rear differential support
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GENERAL INFORMATION
© The steering wheel comes with SRS

(Supplemental Restraint System) and some
models have a steering wheel with remote
control switches. (Refer to GROUP 23B-SRS
for SRS.)

© The steering column has a shock absorbing
structure and tilt steering mechanism.

© The oil pump is a vane type oil pump with a
fluid flow control system so the steering forca
varies according to engine speed.

‘© The steering gear and linkage uses an integral
type rack and pinion system that is very
reliable.

SPECIFICATIONS

Specifications

pers Models without 4S Models with 4WS
Steering wheel meximum turns 28 252
Steering angle (vehicle in unladen)

Inner wheel 33°45" 2°
Outer wheel 25°21"

Steering gear and linkage

Type Integral type
Gear type Rack and pinion
Gear ratio infinity)
Rack stroke mm {in} 1446.7)

Oil pumpype ‘Vane type with fluid flow control system
Displacement emirev, (cuin/rev) 8.6 (0.59)
Relief set pressure MPa (psi) 8 (1,138)

CONSTRUCTION DIAGRAM

<SOHC>
i pump Steering wheel

Oil reservoir

Cooler tube

<DOHC>

Oil rosgevoir

Cooler tube
‘F005
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STEERING WHEEL AND COLUMN
The steering wheel and column have the
following features that make maneuverability and
safety really outstanding.

© The steering wheel has an outstanding design
that promotes maneuverability and a good
view of the meters, and some models come
with a steering wheel with remote control
switches (auto cruise, audio).
Furthermore, SRS is built into the steering
wheel to assure driver protection.

STEERING WHEEL CONSTRUCTION

Section A-A

srs:

Audio switch

The steering shaft and column absorb shock
energy when there is a collision with its shock
absorbing structure that protects the driver.
The height of the steering wheel can be
adjusted. A tilt steering mechanism is used to
‘obtain the best driving position and the ideal
driving posture.

Auto-cwvise
contrat switch
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TILT STEERING CONSTRUCTION
The tilt steering consists of the tilt lever, tilt bolts _tilt bolt A has right threads and tilt bolt 8 has left
A, B), tilt bracket and column plate, etc. The tilt threads, and the tilt bracket is pressed and fixed to
bolts (A, B) are attached to the end of the tilt lever; the column plate with the tilt bolts (A, B).

POWER STEERING ~ Steering Whee!

Cross section A-A
Steering column

Tit lever

saF002 Free

‘Tilt bracket— es i
Retum spring \ STG ‘Coturnn plate

Tilt lever

TikbotA Tae pait

TILT STEERING OPERATION
{1} ff the tilt lever is lowered to the free position, the tilt bolts

(A, B) move in the loosening direction (outer side) so the
steering column can be slid up and down.

root

(2) tf the tilt lever is pulled up to the lock position, the tilt
7 bolts (A, B) move in the tightening direction (inner side)

s, ‘ so the tilt bracket is pressed to the column plate, fixing
‘the steering column.
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BEFORE SHOCK

Stearing column bushing

Steering columnSteering Lower pipe
Shock
lead
>

Lower shaft Polyacetal resin
‘F005

AFTER SHOCK

=

BEFORE SHOCK

Steeringeoluma O

lead

= -

Polyacetal resin

Steering column
‘mounting bolt

adit sn
Cross section AA

=

+2F0020|

AFTER SHOCK

s3F 0010]

SHOCK ABSORBING STRUCTURE
{1} When the vehicle collides with something and

there is a load added to the steering shaft from
‘the gear box (primary shock), the lower shaft of
the. steering shaft assembly crushes the
polyacetal resin, absorbing the shock load
using the friction of the steering column
(lower) and steering column bush as it slides
into the lower pipe.

(2) When the driver strikes his body on the
steering wheel (secondary shock), the steering
column bracket crushes the polyacetal resin,
pushing it to the front.and absorbing the shock
load.
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OIL PUMP re
“The oil pump is @ vane type oil pump with fluid low engine speed and ideal harder steering at
flow control system that provides light steering at high speed.

Oil PUMP PERFORMANCE

Wr
NO characteristic.

g 8

B6

i
34 |
3 P-OF characteristic

& Ql

gy 10 20 30 40 60 60
ump speed IN} 100 rom)

cp see
0 10 20 30 40 50 60 70 80

Pump pressure (P) (kg/omn?)

NoTE
(1) P-Of characteristic: Pump pressure and pump delivery rate
(2) N-OF characteristic: Pump speed and pump delivery rate
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GENERAL INFORMATION
The 4WS system is a unique syste designed by
Mitsubishi Motors Corporation with a hydraulic rear
wheel steering system.
The system is incorporated in the trailing armn joint
section of the rear suspension of a 4-wheel indepen-
dent suspension (41S) system
The rear suspension system that the foundation for

FUNCTIONS AND FEATURES
This unique 4WS system steers the rear wheels
in phase at medium and high speeds for improved
vehicle steering response and stabilized vehicle
position while turning and making lane changes.
The system has the following features.
1. Steering the rear wheels according to steering

effort causes less response delay of the vehicle
than steering them according to steering angle
(steering angle responsive 4WS}, and hence
offers more sporting ride. Since steering effort
partly depends on road surface conditions (side
force* that impinges on the front wheels due to
steering varies with road surface conditions), the
rear wheel steering angle increases on’ dry
roads, improving steering stability. This angle
decreases on wet or snow covered roads,
facilitating turning (yaw generation). Thus, this
AWS system controls the rear wheel steering
angle appropriately according to the current road
surface conditions,

Son Cer ono Nore

this 4WS system is of a newly developed double
wishbone type with a passive control toe-in com-
pensation function using rubber bushing compliance
characteristics with extemal force.
The 4WS system uses hydraulic pressure for active
control of this tein compensation to improve
steerability and stability at middle and high speeds.

2. Since rear wheel steering is controlled accord
ing to vehicle speed, steering response and
stability at medium and high speed are
improved without sacrificing steerability at low
speeds.

3. High reliability due to hydraulic operation.
4. This combination of 41S and 4WS eliminates

the need for a complicated and bulky
suspension or a 4WS mechanism. The regular
418 function is provided should the rear wheel
steering system fail.

Side slip angle

24007

+ Side force and comering force: The tread surface of a tire
rotating while slipping sideways develops small slips at the
ground contact surface, which leads to generation of
friction,
This friction at the ground contact surface may be regarded
as operating at one centralized point. This is called side
force and acts at a point slightly separated away from the
tire center.
When it is divided into vectors, the component at right
angle to the direction of travel is called the cornering force.
When a vehicle is travelling along a curve, it develops
centrifugal force: Centripetal force to overcome this centri-
fugal force is necessary for the vehicle to keep cornering.
The force corresponding to such a centtipetal force is the
cornering force.
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SPECIFICATIONS

tem Specifications

Rear wheel max. steering angle (deg)

Steering gear & linkage

Type Integral type
Gear type Rack & pinion type
Gear ratio Infinite
Rack stroke mm fin) | 14441 (6.674.04)

Power steering oil pump

Type Vane type (with flow control valve}
Detivery rate omijrevicu.inrev) | 9.6159)
Relief set pressure MPatkg/em2,psi) | 8 (80, 1,138)
Rotating direction Clockwise (viewed from pulley side)

Rear wheel steering oll pump

Type
Delivery rate

Relief set pressure

Rotating direction normal)

cmfrev.{ou.in frev.)

MPatkgfern?.psid

Vane type (with flow control valve)
3.3 (.20)
4 (40, 569)

| Clockwise (viewed from gear side)

Power cylinder

Type Hydraulic double-acting type
Full stroke. mm (in.} | 20.8) (10 (.4) for one side}
Cylinder bore mm (in| 4311.7)

CONSTRUCTION

Power steering oil pump

Oil reservoir

Power cylinder

Control valve

Rear wheel steering oll pump
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BASIC PRINCIPLES
Steering of the rear wheels simultaneously and in
phase with the front wheels at a certain ratio to the
front wheel steering angle has the following effects.

© Response delay to steering operation is re-
duced

* Excessive tail swing while comering can be
minimized

As a result, steerability and directional stability are
improved particularly when changing lanes or avoid-
ing collision at high speeds,

4WS GENERATING EFFECT MECHA-
NISM
1, Assume that the driver operates the steering

wheel at point @) of the. figure below. The
mechanisms causing the vehicle to develop
comering force and start comering differ be-
tween front 2WS and 4WS, as illustrated below.

Front and rear tires,
develop comering force
and the vehi

Fronttves, Rearties |
develop develop
side Torco side force

re)

Front tres. Roar tres
develop side develop side
slipangle slipangle

Driver operates
®|_ steering whee!
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of: Fron te ae sip angle
‘ar: Rear tire side lip angie
B: Vehicle sido slip angle

2. A difference in phase delay occurs as shown
below, In the case of 2WS, this means that the
driver has to make the steering operation earlier

6

‘Steering angle

o

Lateral
oceleration
‘Gr 9)

Lateral
aceleration

ssA0054

Front and rear tres,
@] develop comering force

‘and vehicle tums.

{Rear tires develop
side force

Rear ites develop
side stip angle

Vehicle develops side
slip angle relative 10
traveling direction

(eaton tout
Li Saeetattr

penser

——

Front tires develop.
side force

Front tres develop
side slip angle

| Srvar operates© steering wheel
1sn0060

than in the case of 4WS. In the latter case, on
the other hand, the vehicle maintains its target
course more correctly.

Steering wheel rotation frequency
Q3 05 10

Phase delay
oo) 2ws |) Smaller

elay

1an00ss
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3. The former figure showing the comering of a

4WS vehicle may be regarded as representing a
segment of a circular path
The moment about the vehicle center of gravity
must be balanced with the comering force
developed by the front and rear tyres, and this,

<4WS>

4, If the rear wheel steering angle can be control.
led according to the magnitude of centripetal
acceleration, the vehicle side slip angle will be
decreased. Ideally, therefore, the vehicle long
tudinal axis will agree with the tangential direc-
tion of the travelling circle as shown in above left
figure

5. In the case of 2WS, as the vehicle speed
increases when comering with a given radius,
the driver has to turn the steering wheel more to

means that the front and rear tyres must have
side slip angle,
In the case of 2WS, vehicle side slip angle
increases with centripetal acceleration as shown
to the right below and the vehicle tums facing
more towards the center of its travelling circle.

<2WS>

at Fron te sige sp angetr ear tre sige sip ange
Behe sie sip ange

<2: Vehicle traveling direction

300018

increase front tire side slip angle. In the case of
AWS, on the other hand, the control of the rear
wheel steering angle according to centripetal
acceleration decreases the side slip angle of the
center of gravity, and thus the vehicle can
maintain the target course more accurately.
Furthermore, a smaller directional change in the
vehicle means a stabler front field of view,
which allows safer driving.

77 <Reference>

ea 070 © Rear wheel steering angle
3 A technique used in four wheel steering is zero vehicle side
2 |'° om slip angle control; the rear wheel steering angle must be
i set as shown at the left to control the angle to be as close

en to zero as possible
ye Mitsubishi's 4WS rear wheel steering angle can be set toai Latertaceleraton maximum 1.5 degrees.

0 ea ao a Ta eo |
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EFFECTS
LANE CHANGES
‘The steering effort responsive rear wheel steering Furthermore, unnecessary tail swing and the conse-
system results in faster lateral motion of the vehicle, quent need for corrective steering are minimized to
thereby allowing quicker and safer lane changes. reduce the burden on the driver.

Vehicle Behaviour at Lane Change

<aws>

<2WS>

sao

Position Change While Turning

The basic idea here is to provide such rear wheel ly with fess change in vehicle direction. As a result,
steering angle as to maintain the vehicle direction the forward view is stabilized to allow safer driving.
the same as its turning direction. This means that
the vehicle maintains its target course more faithful-
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|

25m
iets

aws
2ws

Bs mi115 tt)
+ Traveling draction

4 5

Conective steering
Unnecessary

‘Smaller steering angle

‘Small lateral acceleration
SUNS

2

a
Bevetor
See nonce

Better yaw agus
SEE hen

‘Smaller yaw anguiar
‘velocity absolute volume
(smaller excess yaw generation)

‘Smaller yaw angle
absolute value

{smaller vehicle direction change)

4a 5

Better yaw
convergence

3 4 5

25m
ez)

100

Steering
‘wheelangle(deq) T

100
Quick ateal
ccoleration response

10

Later!
acceleration (6) 7

10}

2 6
y

Yaw angular
volocityidegisecl 9) We

-25|

15

Yaw angle o =
(deg) 1

-15|

50)

Fob angle 9 i
(degh

89

/_- Smalter rll angle

——+ Time (sect

1340067
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OPERATION
The rear steering hydraulic pressure is generated by
an oil pump driven by the rear differential gear.
By controlling this pressure by the power steering
hydraulic pressure, the power cylinder connected
near the middle joint of the trailing arms is driven to
steer the rear wheels in phase with the front
wheels.

SYSTEM CONSTRUCTION
© The hydraulic power cylinder is connected to the

middle joint of the rear trailing arms.
© Hydraulic pressure for the rear steering power

cylinder is generated by an oil pump driven by
the rear differential gear. This pressure is con-
trolled by the power steering hydraulic pressure
via the control valve. In this way. the rear wheel
steering angle is controlled according to the
front wheel steering effort

The oil pump for the rear wheel steering delivers
the amount of oil proportional to the rear wheel
speed. This allows rear wheel steering angle
control proportional to the vehicle speed at
middle and high speeds lover approx. 50 kwh
{31 mph].

© This construction allows the rear wheels to be
steered in the same phase with the front wheels
when cornering at middle and High speeds,
developing side force at the rear tires almost
simultaneously with side force generation at the
front tires

Oilreservoir

Power stern iu —

= ‘Steering gear
Sarena

® stesing wee

Control valve

Power cylinder

Middte joint

Traling arm

Rear whee! oll pump
vaaoes
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SYSTEM OPERATION
WHEN TURNING LEFT

@OU reservoir

@Oitpump

_®
steering wheel

@ tering goatnainage

ZZ: Power steering hydraulic pressure

SEE: Rear wheel steering hydraulic pressure

Return and suction side ine

1, When the steering wheel ® is tured to the eft,
the left pressure chamber of steering gear and
linkage @ generates hydraulic pressure that is
proportional to the steering effort

2, The right and left pressure chambers of control
valve ) and the steering gear and linkage @ are
separately piped so that the same pressure as
described in item 1. above is applied to the left
pressure chamber of the control valve.
This pressure causes the spool in contro! valve
@® to move to the right unti the pressure
Balances the spring force of the built-in spring

3, Meanwhile, the rear wheel steering oil pup @)

Spool

@ Rear whee! steering
collpump

}-~-@ Contiol valve

aa02ee

delivers an amount of oil corresponding to the
rear wheel speed.
As a result, control valve @ generates hydraulic
pressure P that is proportional to the fluid
quantity (rear wheel speed) and spool move-
ment (steering gear and linkage cylinder press-
ure).
The right and left pressure chambers of contro!
valve @ are connected to the right and left
chambers of the power cylinder @ respectively
80 that the tight pressure chamber of power
cylinder @) is also at the same hydraulic pressure
P.
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WHEN TURNING LEFT

@Power cylinder

Displacement iS)

6. The tie rads of the power cylinder are linked to
the middie joints of the trailing arms. The power
cylinder generats force that is equal to the
product (P x A) of hydraulic pressure (P) and
piston area (A). This force acts at both joints in
the same ditection as the front wheels {in this
case, left)

7. Meanwhile, the middle joint on the traling arm
of the rear suspension has specific torsion

COMPONENTS
STEERING GEAR AND LINKAGE
The steering gear and linkage are basically standard
in construction with the following exceptions.

Piston area)
Hydraulic ct pressure (P)

290070

spring constant (K), so that a torsion spring force
(K x S) corresponding to displacement (5) is
generated

@ The rear wheels are supported by the trailing
arm so that they are steered to the left by the
amount of movernent to the left of the middle
joint

9. When steering tight, the movements men-
sioned above occur in the opposite direction.

© Rear wheel steering control piping is added to
output control pressure for the control valve.

© The maximum number of steering wheel revolu-
tions (lock-to-lock revolutions) is reducad {pinion
teeth increased from 8 to 10} to secure turning
performance.

Cylinder tude left chamber

ron hE=e
Cylinder tube right chamber

Rear wheet steering oon
contio! piping
(connected to cylinder
tube right chamber}

Rear whee! steering
‘control piping (connected to
cylinder tube left chamber)
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POWER STEERING OIL PUMP
The power steering oll pump is of the vane type
that generates hydraulic pressure by a rotor, vane
and cam ring.

‘ied IP-Qf characteristics ipump pressure and delivery
tellewindmin)

eo Fc SaaS Wen pump speed i £90 rin, end ol temperature

A Pump pressure is 5,500 kPa (55 ka/em?, 782 ps) and
5 ona dalvery rate is ovet 4,7 litfmin, (286.8 Guin min)

44 IN-OF characteristics (pump speed and delivery ratell
= ore. When pump prossure is 2,000 kPa (20 kgfemn? 284
= pall and oll temperature is 50 — 60°C (122 ~ 140°F)

= aul -
Fe Pump delivery rate
2 2 P-OF characteristics flitemin, (u.inJmin ad
5 ned

° Pump 1,500 | 7.1-8.7 (433~§31)
speed (r/min)

rr a a a 3,000 | 6.07.8 (366 - 476)
Pump speed iN} x 100m

4500 | 62-62 (317-278)
oie Bop OG, BO BOD

coy Dace Bat se ne earth

ume pressor P)
2 Kkgfee, plSe saro0ea
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OIL RESERVOIR
The oil reservoir supplies fluid for both power ®t has a fluid level sensor to warn the driver of a
steering and rear wheel steering. In addition to a low fluid level
change in shape from one for a vehicle without a ® A white label is affixed to the reservoir cap for
AWS system, this oil reservoir is different in terms better visibility of the cap when it is checked by
of the following points. the driver,

* In addition to a mesh filter 10 remove foreign
matter when pouring in fluid, a paper filter is
added to the fluid return side for filtration of the
fluid circulation.

‘White label

}— From control valve

Topower steering oil pump

co
Torear wheal steering
cllpump

From gearbox —« (Ft

1390078

Reed switch
Mesh titer

Te
Fd level sensor

Paper fiter

Float with magnet

‘at0050

NOTE
© When the fluid level sensor shown above is activated, the

4WS fluid level warning lamp in the tachometer oraws ee
ont speedometer comes on to warn the driver.

“wis Tala

s2r0088
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REAR WHEEL STEERING OIL PUMP
The rear wheel steering oil pump driven by @ — wheel speed.
dedicated drive gear in the rear differential carrier ‘The basic construction of the pump is the same as
delivers the amount of oil corresponding to the rear_—_the power steering oil pump.

Section A.A

+2F0010

Driven gear

Drive gear

Differential gear
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OIL PUMP PERFORMANCE

titan
(cuinmin)

1-0. characteristics (pump pressure and delivery
‘ retell

(366.0 When pump speed is 1,000 din, and oit
Qa temperature is 60 — 60°C (122 ~ 140°F}
e Pump pressure is 3,000 #Pa (30 kalem?, 427 psil and!
2 aut (Serco delivery fate Is over 2.4 Gt/min. (146.5 cu.in/min)

2 {N40 characteristics Ipump speed and delivery rael
nfl When pump pressure is S50kPa (3.5 kalem®, 50 psit
2 ond] 7 Pat characteristics and oil ternperature is 50 60°C (122 ~ 140°F}
é
é Pump speed is 2,400 r/min. and delivery rate is 5.0 ~

0 6.0 Itmin. (308.1 ~ 368.1 cuinmin}
20a]
Pump speed iN} +100 sin.

5B TT 65
(Oey 0, 121 2 281 0, #2710. 800) HES pi)

Pump pressure (P)
lenin

yee aap th
Gh BB ea) aay se)

Vehicie specd ‘tanoans

CONTROL VALVE the power cylinder by controlling the spool that
switches the oil flow path by pilot oil pressure from
the steering gear boxMounted on the top of the rear suspension cross-

member, this control valve controls oil pressure to

From rear wheel steering
cilpump (pressure port}

oy

A A

Section AA

saac0a7

TooirosenairControl valve From steering gear 10 From steering gearequating breket leftpressure chamber (etunom) Fatt sressure chamber

Topowereylinderleft To power eyinder right pressure
pressure chamberport chamber port
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CONSTRUCTION AND OPERATION

Straight ahead dri

From rearwhee! steering
cil pump pressure por)

From steering gear To oil reservoir From steering gear
left pressure chamber ‘return por) right pressure chamber

Leftpressure chariber Right pressure chamber
‘stvalve chérrber 2nd valve chamber

1380019

Fluid from the rear wheel steering oil pump con-
stantly flows from the pressure ports-(@) and @) to
the return port (@ and @}.
When the vehicle is steered left, oil pressure is

Left turn
From steering gear
leftpressure chamber

Lott pressure chamber

tstvalvé chamber

From power oyinde ett
pressure chamber (etura}

As the spool moves in the direction of the arrow,
fluid from the rear wheel steering oil pump is
throttled at port (1) of the 1st valve chamber and
port (3) of the 2nd valve chamber to develop high
pressure in the right pressure chamber of the power

Tool reservoir
(return port

introduced from the steering gear to the left
pressure chamber of the control valve to move the
spool in the direction of the arrow. (See illustration
below}

From rear wheel steering
‘pump (pressure port)

‘Spool

Right pressure chamber

thd valve chamber
To power oyindor fight
pressure chamber 1020

cylinder.
The left pressure chamber of the power cylinder is
connected to the oil reservoir through the port (5),
‘ist pressure chamber and port (2), and remains at
low pressure.
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POWER CYLINDER
The power cylinder tie rod is linked to the middle
joint of the right and left trailing arms. The piston rod
in the power cylinder moves either to the right or

left according to the steering wheel effort anc
vehicle speed, thereby steering the rear wheels.

Lott pressure
ceaeebed Piston

Piston pod Right pressure chamber

1 oe |

Tie rod

Hub stroke ssno015,

Loftpressue 3mm 19-3.mm‘chamber port (4% in) (425)4 Sin 4 in,
Right pressure
chamber port
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MANUAL TRANSAXLE <FWD>

GENERAL INFORMATION
‘There are 2 types of the F5M33 type transaxle
that are used as the transaxle for FWD (Front
‘Wheel Drive).
A cable type floor shift method is used for
transaxle control,

‘These transaxles are basically the same as the
conventional F5M33 but there ars minor changes
to match them with the output characteristics of
the engine.

SPECIFICATIONS

tem 6G72-SOHC. 6672-DOHC
Transaxle model F5M33-2-SNVR F5M33-2-SNZR

‘Type S-speed constant mesh cable controlted type
Gear ratio (number of gear teeth)

1st 3.090 (34/11)
2nd 1.833 33/18)
3rd 1.217 (28/23)
ath 0.888 (24/27)
th 0.741 (23731)
Reverse 3.166 (88/12)

Primary reduction ratio (number of gear teeth 1.208 (29/24)

Differential gear ratio (nurnber of gear teeth 3.437 (65/16)

Speedometer gear ratio Drive/Driven | 28/36
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SECTIONAL VIEW
F5M33

567 8 9 10 1112

aL

13

I

4
= 6

ie 7 5 16
7

48

19

20

TrMoHT

3. Clutch housing 11. Sth speed synchronizer
2. Input shaft 12. Reverse brake
3. Beating retainer 13. Reer cover
4. Ist speed gear 44. Bth speed intermediate gear
5. 1st - 2nd synchronizer 15. Intermediate gear
6. 2nd speed gear 16. Output shaft
7. 3rd speed gear 17. Transaxle case
8. 3rd - 4th synchronizer 48. Differential drive gear
9: 4th speed gear 19. Differential

10. Sth speed gear 20. Drain plug
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TRANSAXLE CONTROL
‘* There are vibration-prevention rubber pieces A combination of a wave washer and thrust

mounted on the transaxle side of the shift washer are used in the shift lever shaft of the
cable and selector cable, and on the shift lever shift lever assembly, and this not only reduces
assembly side to prevent transmission of fine the looseness in the direction of the lever
vibrations to the body. shaft but also elastically supports the shift

* The eye end on the shift lever assembly of the cable on the cable bracket of the shift lever
shift cable has a double structure, a assembly, reducing shaking of the shift lever.
combination of a resin bushing and rubber * Shaking of the shift lever caused when
bushing, and this not only provides smooth accelerating and decelerating due to bent of
movement of the shift cable but also prevents the shift and selector cables is reduced.
transmission of vibration to the shift lever
assembly, improving the shifting feel.

a cabo wacigt 7 Gata)raion prevention shits ¢ )(cross Section A-A

rubber piece

\ 7VP oer Rubber
(elastically support)spor (09F0087|

Vibration-prevention
rubber pieces

Shift lever
Vibration-prevention
rubber pieces

Shift lever assembly eq

(Gross Section BE (Gross Section CO

ift lever ghatt tyst washershitt Thrust wash Epa)
Rubber bushing

Wave Wwasher
Resin bushing

onooee| snooss|
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MANUAL TRANSAXLE <AWD>

GENERAL INFORMATION
The WS5MG1 type transaxle is used as the
transaxle for AWD (All Wheel Drive) models.
The transaxle control for AWD models is the same
as for FWD models (Refer to page 21-4).

This WSMG1 is a new type of transaxle
developed to match the large torque of the 6672-
DOHC-Turbo engine.

SPECIFICATIONS

terns, Specifications
Transaxle model WSMG1-0-FNBR

Type S-speed constent-mesh cable controlled type

Gear ratio (number of gear teeth)

1st 3.071 aaa)

2nd 1.739 (40/23)
3rd 1,103 (82/29)
ath 0.823 128/84)
5th 0.659 31/47)
Reverse 3.076 440/13)

Primary reduction ratio (number of gear teeth) 1,375 (44/82)

Front differential gear ratio (number of gear teeth} 2.888 (52/18)

Transfer gear ratio (number of gear teeth) 0.814 22/27)

Torque split ratio Front/Rear | 45/55

Speedometer gear ratio Drive/Driven | 27/36
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SECTIONAL VIEW
wsMG1

123456789 10
25

24.

23

21 22

p14

a= die
15

VA 16

7
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1. Cluteh housing 14, 5th speed gear rrwon10
2. Ist speed gear 48. Center shaft
3. Ist-2nd synchronizer hub 16. Viscous coupling
4. 2nd speed gear 17. Center differential
5. Transaxle case 18. Reverse idler gear
6. 3rd speed gear 19. Front differential
7. 3rd-4th synchronizer hub 20. Transfer driven bevel gear
8 ath speed gear 21. Transfer drive bevel gear
9. 5th speed gear input shaft 22. Transfer case

10. Sth-reverse synchronizer hub 23. Front output shaft
11, Rear cover 24. Intermediate shaft
12. Input shaft retainer 25. Input shaft
13. Reverse gear
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W5MG1 4WD TRANSAXLE
‘The W5MG1 is a 3-shaft, full time 4WO transaxle
that is the same as the W5M33.
Itis not only a planetary gear type differential with
the center differential on the No. 3 shaft used, but
also a viscous coupling acting as a differential
limiter that is built into the front and rear output
shafts.
The gear meshing method is @ constant-mesh
method also used for reverse.
‘The reverse idler gear is on the rear cover.
A double-cone synchronizer is used for 1st speed
and 2nd speed for improved shift feeling.

A shrinkage fitting method is used for mounting
‘the bearings, gears and sleeves.
A double-mesh prevention device using an
interlock plate and a reverse mis-shift prevention
device using a stopper plate are adopted in the
shift controf system.
‘The construction and operation of the double-
mesh prevention device and reverse mis-shift
prevention device ara basically the same as on the
WS5M33..

PLANETARY GEAR TYPE CENTER DIFFERENTIAL
Input Outer pinion

4 ‘Viscous coupling
Front output shaft Carrier

Sun gear

=

Front output

Conter shaft

Power
ransmission

Centersitferential G5
ease

Ring geet

— Center
shaft

Outerpinion f
Cartier

: Viscous
Sun gee -*] courting

Front
output
shaft

oorowr

Inner pinion

Center differential case Wing gear) Ferone)

The center differential has the construction shown in the
figure above, and is rade up of the differential case (integral
part of ring gear}, outer pinions (3 pe.), inner pinions (3 pc.)
éarrier, sun gear, front output shaft, center shaft and viscous
coupling.
Drive force input from the outside of the differential case is
transmitted to the outer pinions and inner pinions by the ring
gear on the inside of the case, from there is distributed to the
Sun gear and cartier to be transmitted to the front output
shaft and center shaft.

Furthermore, since there is a viscous coupling built in this
center differential, when a rotational speed difference arises
between the front output shaft and center shaft, differential
control torque is redistributed according to that difference so
that the ideal drive force is always maintained.
In addition, unequal torque distribution is used in this center
differential.
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5 2ES Fy

a
Carrier Ring gear Sun gear

‘OsF0124

Sun gear
Gerrier ‘Ring goar Ts

zr

onroras

The distributionof the drive force to the cartier and sun gear
ina planetary gear type differential is determined by the
number of teeth on the ring gear and sun gear
Here is the figure of the velocity diagram if the number of
teeth on the ring gear is Zr and the number of teeth on the
sun gear is Zs.
‘The carrier is considered to be fixed, the ring gear and sun
gear revolve in the same direction, and the sun gear rotates
Zr/Zs for one rotation of the ring gear. The figure on the left
shows the velocity diagram for such a case.

According to the velocity diagram, the result is as follows if
‘we consider a state of balance with the ring gear in the
center when the ring gear and sun gear rotate at the same
speed.

i
Tr: Ring gear input torque
Ts: Sun gear output torque (front output)
Te: Carrier output torque {rear output}
Then
() Tr=Te+Ts
@ Tex Zs =(2r-Zs)xTs
From (1) and (2)
Ts= ZsxTr
Te= (@r-Zs)xTr

‘Ts: Te = Zs: Z-Zs = Front: Rear
With the W5MG1, Zr 27, s02r-Zs
Front : Rear = 27°33
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DOUBLE-CONE SYNCHRONIZER

‘st speed gear

Synchronizer ting

The double-cone synchronizer used for 1st speed
and 2nd speed are made up, as shown in the
figure above, of the speed gear, clutch gear
(welded to the speed gear), inner cone,
synchronizer ring, outer cone, synchronizer hub,
synchronizer sleeve, synchronizer key, etc.
The inner cone touches liner of the synchronizer
inner surface at the outer cone surface and is
coupled to the outer cone by the projectons (3
locations) on the synchronizer hub.
The synchronizer ring touches the inner cone and
outer cone at the inner surface liner and outer
surface liner respectively, and is coupled with the

gome

arse

‘Synchronizer sleeve

[Synchronizer

Outer cone ‘Synchronizer hub

clutch gear by the projections (6 locations) on the
speed gear.
‘The outer cone touches the outer surface liner of
the synchronizer ring at the inside cone surface
and is coupled to the synchronizer hub by the
projections (3 locations} on the outer circumfer~
ence.

In other words, the inner cone and outer cone
become one unit with the synchronizer hub and
rotate, and the synchronizer ring becomes one
unit with the speed gear and rotates as they touch
each other.

When the shift lever is moved toward ist speed, the shift
fork moves the synchronizer sleeve to the left.
At this time, since the ball in the synchronizer key is pressed
into the groove of the synchronizer sleeve by the spring, the
synchronizer sleeve and key are joined and move to the left

a As a result, the outer cone is pressed to the left, friction
torque is generated between the synchronizer ring and outer
cone and inner cone, and the 1st speed gear and
synchronizer hub (intermediate shaft) begin to synchronize.

Then, when the shift fork moves to the left, the synchronizer
sleeve pushes the synchronizer key spring tight, crosses
‘over the synchronizer key and moves to the left.
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Then the chamfer of the outer cone spline and the chamfer
of the synchronizer sleeve spline come in contact.
As a result of this contact, a major pushing force is generated
in the outer cone, the friction torque between the
synchronizer ing and outer cone and inner cone increases,
and then the difference in rotational speed of the 1st speed
gear and the synchronizer hub disappears.

Under these conditions, since the synchronizer sleeve is
pressed to the left, the synchronizer sieeve spline and outer
cone spline mesh.

Also, when the synchronizer sleeve moves to the left, the
synchronizer sleeve spline chamfer comes in contact with
the clutch gear spline chamfer of the 1st speed gear, and
then the clutch gear spline and synchronizer sleeve spine
mesh to complete the shift to 1st speed,
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AUTOMATIC TRANSAXLE

GENERAL INFORMATION
‘The F4A33 type automatic-transaxle is used as the
automatic transaxle. The F4A33 is basically a
successor to the power train of the F4AZ
automatic transaxle but each part has been greatly
strengthened to make it a newly designed
transaxle with performance to match the high

output engine.
The transaxle uses a cable type floor shift method.
Furthermore, it has an A/T safety-lock system and
AIT shift lock release device for improved safety
and reliability.

SPECIFICATIONS

tems 6672-DOHC 6G72-SOHC
Transaxle model F4A33-1-MNN2Z F4A33-1-MINN1
Torque converter

Tyee

Stall torque ratio

g-element, 1-stage, 3-eloment, 1-stage,
2-phase with damper 2-phase with damperclutch clutch
1.70 2.00

Transexle

‘Type
Gear ratio

1st

2nd

3rd
ath

Reverse

Primary reduction ratio

Differential gear ratio
Clutch

Broke
Manual control type
Shift pattem type

Shift controt

Pressure control
Damper clutch control

Sel-ciagnosis function
Speedometer gear ratio

4-speed forward, 1-speed reverse

2.551

1.488
1.000

0.685

2.176
1.228

3.222

Multipte disc type 3-set, sprag type T-set
Multipte disc type 1-set, band type 1-set

P-RAN-D-2L tlever type! with overdrive SW

Twormode type
Electronic control type

Electronic control type

Electronic control type

Adopted
28/36



21-12 AUTOMATIC TRANSAXLE ~ Ge Information

SECTIONAL VIEW
F4A33

10

1-44

2

ae
14

Damper clutch
Torque converter
il pump
Front clutch
Kick-down brake
Rear clutch
Lowfreverse brake
Planetary gear set
Transfer idler gear

LL 15

16

10.
1
12.
13,
14.
15.
16.

TRAOS40

Rear cover
Input shaft
Transfer drive gear
End clutch
Transfer shatt
Transaxle case

ferential
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TRANSAXLE CONTROL
In order to prevent sudden starts due to improper
operation of the selector lever, there is not only an
ATT safety-lock system (key interlock device and
shitt lock device) but also an A/T shift lock release
mechanism to operate the selector lever even if
the shift lock cable is broken.
Furthermore, there are vibration-prevention

KEY INTERLOCK DEVICE

Key interlock cable

Braké pedal

Shift lock cable

rubber pieces on the mounting part on the
transaxle side of the transaxle control cable and
dynamic damper and vibration-prevention rubber
pieces on the mounting part on the selector lever
assembly side to prevent transmission of fine
vibrations to the vehicle body.

‘Alacrn buzzer

REVERSE (R) POSITION WARNING DEVICE

Reverse (Rt position detection switch
{Inhibitor switch)

Vibration-prevention cubber
SHIFT LOCK DEVICE

Selectay lover

Selector
jever
assembly
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A/T SAFETY-LOCK SYSTEM
SHIFT LOCK DEVICE
‘The selector lever cannot be moved out of the key is pulled out, the selector lever cannot
position to any other position unless the brake moved out of the ‘P" position to any other posi
pedal is depressed. even if the brake pedal is depressed.
If the ignition key is in the LOCK position or if the

Brake pedal link mechanism acini

Inner cable

Retum spring exe

[When brake pedal is depressed (1) When the brake pedal is not depressed (selector
rake pedat link lever Is in “P" position)
a The lock pin in lock cam B prevents the rotation of lock

cam A, restricting the movement of the detent pin. As a
\\ result, the pushbutton of the selector lever cannot be

depressed and the selector lever cannot be moved from
the ‘P* position to any other position.

{2) When the brake pedal is depressed {selector
in "P" position)
@ The inner cable of the shift lock cable uses the brake

pedal fink mechanism to pull and lock cam B turns
{arrow @} counterclockwise, releasing the restric-
tion on lock cam A.

@). When the selector lever pushbutton is pressed with
the restriction on lock cam A released, the detent pin
‘can move down (arrow ()} and the selector lever
can be moved from the “P* position to any other

‘than “P" position to "P" position position.

= Broke pedal lnk (3) When shifting from positions other than “P"
4 mechaiomy position to “P" position

bh @ Lock cam A is maintained in the condition shown in
RI LS pin the figure. Also, since the lock pin in lock cam B
ez interferes with lock cam A, lock cam B is turned

counterclockwise and held there, there is no need to
depress the brake pedal.

@ If the selector lever is moved to the ‘P" position and
your finger removed from the pushbutton, the
detent pin turns lock cam A farrow @} and moves
up. Then, lock cam B is turned clockwise by the
retum spring and restrains lock carn A.



AUTOMATIC TRANSAXLE - A/T Safety-lock System 21-15

KEY INTERLOCK DEVICE
if the selector lever is not in the 'P* position, the
key cannot be turned to the LOCK position and
removed.

Key canbe removed Key cannot he removed
Revolving cam

Projection (1) When the ignition key is in the LOCK
- position or pulled out

‘The cam lever meshes with the proj
the revolving cam inside the ignition key
cylinder to restrict movernent of the slide lever
that is connected with the cam lever. As a
result, since turning of lack carn A is restricted
and movement of the detent pin is hindered,
the selector lever pushbutton cannot be
depressed and the selector lever cannot be
moved to any position other than the 'P*
position.
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(2) When the ignition key is
but LOCK position (selector lever
position)
The projection on the revolving cam inside the
ignition key cylinder is in a position where it
does not hinder movement of the cam lever
and the restriction of the slide lever connected
with the cam lever is released. As a result,
‘when the pushbutton of the selector lever is
pressed, lock cam A is turned clockwise and
the detent pin moves down.
Asa result, the selector lever can be moved to
any position other than the *P” position.
NOTE
While the brake pedale is not depressed, the
selector lever cannot be moved to any position
other than the “P* position even if the ignition
key is not in the LOCK position. (refer to the
section of SHIFT LOCK DEVICE)

any position
a

(3) When the tgni
(Selector lever
posiiton)
Lock cam A turns clockwise as shown in the
figure and stays there.
‘As a result, the key interlock cable is caught on
lock cam ‘A and the cam lever inside the
ignition key cylinder is turned
counterclockwise (it is in the removed section
of tha revolving carn.
Consequently, even if one tries to turn the
ignition key to the LOCK position, the ignition
key only turns to the ACC position since
movement of the revolving cam is restricted
by the cam lever and the key cannot be pulled
out.

n Key is Pulled Out
a position other than "P"

(Selector lever is in “P" position)
The slide lever inside the ignition key cylinder
is pushed in the direction of the arrow by the
key interlock cable and the cam lever tumed
clockwise. As a result, the revolving cam
removes any restriction to the rotation of the
cam lever so it turns freely and the ignition key
can be tumed to the LOCK position and can be
removed.
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REVERSE (R) POSITION WARNING DEVICE
‘The reverse (R) position warning device consists
of an inhibitor switch to detect the position of the
selector lever and an alarm buzzer mounted near
the center console.
if the selector lever is moved to the R position

(approx. 0.3 sec. or more} when the ignition switch
is ON, the buzzer sounds (approx. 0.7. sec.
intervais) to inform the driver that the selector
lever is in the R position,

A/T SHIFT LOCK RELEASE MECHANISM
‘The shift lock device is automatically released
when the shift lock cable is broken.
‘When the shift lock cable is broken, lock cam B is
turned clockwise by the return spring, and the
restriction on lock cam A which is restricted by the

Brake pedal link mechanism

lock pin in lock cam B is released.
As a result, when the selector lever pushbutton is
pressed, the detent pin moves down and the
selector lever can be move to positions other than
the "P* position.

Tock pin whan shift
lock released

Lock cam A

Lock camB Return spring

o9F0058
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TRANSAXLE MECHANISM
GENERAL DESCRIPTION
‘The F4A33 not only has reinforced and enlarged compared to the F4A2 line, but quietness has also
gears, changes in the shaft layout because of this been improved by improving gear precision, etc.
and an increase in transaxle torque capacity

TORQUE CONVERTER
There are 2 types of torque converters for the 3.0 liter DOHC
engine and 3.0 liter SOHC engine. Not only has the nominal
diameter been increased to match the increase in transaxle
capacity, but also considerations are made to match it with
the engine and to determine the best torque capacity and
stall torque ratio in order to improve starting response and
fuel consumption.

TFA0S78

Furthermore, a damper spring is put in the damper clutch for
a smooth driving feeling. The amount of slipping of the
torque converter has been reduced for a further reduction in
fuel consumption.

TRANSAXLE CASE
Not only has the fayout of the shafts been changed as shown
in the figure on the left because of the enlargement of the
gears inside the transaxle, but the converter housing and
transaxle case have also been made into one unit to improve
the rigidity of the transaxle case.

‘A Input shaft
B. Transfer idler gear
C. Transfer shart
Differential
E._Valva body ra0329|

[e} ‘Annulus gear} PARKING MECHANISM
In order to reduce the force needed to move the selector
lever, a needle bearing is used in the manual control shaft
bearing. At the same time, the parking sprag rod cam is
changed to a roller to reduce the force retired to release the
parking brake when the vehicle is stopped on an incline.

Parking rod
Parking sprag TFA0330|
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POWER TRAIN

1 2 5 4 8 3

r

=|

(fF gia

9 y TEAOSIE

‘The F4A33 power train has been changed in the
following ways compared to the F4A23.
1. Front Clutch

The diameter of the front clutch disc has been
increased and the number of disc plates
changed from three to four.

2. Rear Clutch
The diameter of the rear clutch piston and disc
have been increased and the disc plates
changed from three to five.
Furthermore, the piston return spring has
been changed from a cone spring type to a
‘type using a compact coil spring.

3. End Clutch
The shape of the end clutch retainer has been
changed

4, Low/reverse Brake
‘The diameter of the low/reverse brake piston
and disc have been increased.

5. Kick-down Brake
The diameter and width of the kick-down
brake band have been increased.
The kick-down servo piston has also been
enlarged.

6. Planetary Gear Set and One-way Clutch
Pinion gear strength, carrier rigidity and one-
way clutch capacity have been increased and
the planetary gear set has been changed into a
type to match high torque.

7. Output Flange, Annulus Ge:
Drive Gear
Gear diameter and bearings have been
enlarged and the bearings are press fitted to
the transfer drive gear.

8, Idler Gear
Changes have been made in the method of
tightening the thru bolt in the idler gear shaft.
The pre-load of the idler gear bearing is now
automatically determined by mutual contact
with the bearing inner race.
‘The bearing outer race and idler gear are fixed
with snap ring inside the idler gear and cannot
be removed.

, Transfel
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‘Transfer shaft

Output bearing retainer

Traneaxie case 9, Transfer Shaft

transfer shaft pre-load is easy.

TFAO6I9|

pressure ports as an abbreviation.

The transfer shaft and transfer driven gear are one unit
and there are bearings on both ends. The structure is
such that they are supported by the transaxle case and
output bearing retainer. As a result, adjustment of the

HYDRAULIC PRESSURE TEST PORT
A hydraulic pressure port for the hydraulic pressure test has
been added and the port position has been changed.
Also, the name of port pressure is embossed on some

No. Port pressure name Embossed letters]
|__@ | Kick-down servo apply pressure SA

@ | Kickdown servo release pressure SR
‘@ | Reducing pressure RD.

@ | Damper clutch release pressure =
(torque converter pressure)

© | Damper clutch apply pressure DA

Rear clutch pressure RC.
Front clutch pressure FC

End clutch pressure None
@ [Low/everse brake pressure None

Q
o

DIPSTICK

filler tube.

inca

OIL PUMP

by about 20%.

uses an engine diract drive system.

The shape of the dipstick has been reconsidered to prevent
any error in measurement due to interference with the oil

The oil pump has also been enlarged to match the bigger
transaxle, and pump discharge capacity has been improved

The oil pump is the same trochoid type as used formerly and
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TRANSAXLE CONTROL (HYDRAULIC AND ELECTRONIC}
HYDRAULIC CONTROL SYSTEM
The hydraulic control system in the F4A33 is the pressure
same as used with the F4A2 line but the hydraulic This is an explanation of the operation of the
line has been partially changed, the standard reducing valve and N-D control valve that are
hydraulic pressure reviewed, etc. to assure changed in the oil pressure line.
operation and reduce fluctuations in hydraulic

von

in

a
t

TRAG397,

REDUCING VALVE

1) Line pressure from the No. 1 port runs between redvalve (1) land and @) land. {The areas of @) land and oO
land are equal.) When the line pressure at the No. 1 port
rises, the hydraulic pressure between @) land and
land also rises.
Then, hydraulic pressure on the left side of the @) land
also rises, overcomes the force of the spring and moves
the valve to the right

2) When the valve moves to the right, ( land closes No. 1
port and, at the same time, @) land opens the exhaust
port to exhaust the fluid. As a result, the hydraulic
pressure between @ land and @) land falls and the
hnydraulic pressure running to the @) land left side also
falls.

(3) When the hydraulic pressure on the @ land left side
falls, the valve is moved to the left by the force of the
spring. As a result. @) land opens No. 1 port and, at the
same time, @) land closes the exhaust port and hydraulic
pressure between (1) land and @) land rises.

) The reducing valve is maintained in a position of
equilibrium when conditions in steps (1) ~ (3) exist (in
other words, at a point balancing the spring and the
hydraulic pressure on the No. 1 port pressure side}, and a
constant pressure {reducing pressure) lower than line
pressure is sent from No. 23 port.
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N-D CONTROL VALVE

To kick-down servo
via 1-2 shift valve

To rear clutch via rear
clutch exhaust valve

Reducing pressure me

tt
A! 0 conto vee

To shift control valve Ic) ey

——j AL£
CEa ( Manvel

mini eae LI} Pressure contot
Hg panoot. ||} etm wove

S- "

Pressure conto!

&

TCU
TCU: Transaxte

contro! unit

TFAO338

Check
ball

Line
pressure ———~” >)

TA0339

To kick-down breke| To rear clutch

Line
pressure Ww To PCV

TFAO34OFrom PCV

(1) When in neutral (N), the N-D controt vaive receives line
pressure to No. 1 port from the manual control valve and

pressed to the left according to the difference in area
of @) and @) land.

(2) When shifting from N-D, No. 5 port in the manual control
valve opens, and line pressure is fed to N-D control
valve's No. 5 port and the pressure control valve. At the
same time, the pressure control solenoid valve starts
duty control and hydraulic pressure fed to the pressure
control valve is adjusted and fed to N-D control valve's
No. 10 port
At this time, hydraulic pressure is also fed to the check
ball line and the check ball moves to cut off the oil line.
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“To Kickcdown brake To rear clutch

‘Check 5s &,
rl CmOMEONG]

pressure e-] pe)

<—
From PCY To PCV yen9330

pressure
From PCV _To PCY Tragaat

ELECTRONIC CONTROL SYSTEM

(3) Line pressure that entered the N-D contral valve's No. 5
port exits No. 10a port and is fed to the kick-down brake
via the 1-2 shift valve. Also, pressure control pressure at
No. 10 port is reduced by control of the pressure control
valve and is fed to the rear clutch from No. Sc port via the
rear clutch exhaust valve.
As a result, when shifting from N - D, the kick-down brake
operates a little faster than the rear clutch to reduce
shack when sifting from N- D.

(4) When hydraulic pressure is supplied to the rear clutch, at
the same time hydraulic pressure goes to No. Sc port on
the N-D control valve left side and to the check ball line, it
works to push (1) land to the right to move the N-D
control valve to the right.

(® As a result, the oil line is changed, No. 5 port line
pressure is fed to the rear clutch, and pressure control
pressure via the pressure control valve is fed to the kick-
down brake.
When this sequence is completed, the pressure control
solenoid valve moves to D-range creep control.

The electronic control system is basically the sensors and improving the performance of the
same as in the F4A2 line but all controls have control unit.
been improved by increasing the number of

100
ie Operation (ange)

Hi
:
&

° Turbine WPM) TRaGseS

DAMPER CLUTCH CONTROL

As has been explained before (Refer to page 21-18}, a
damper spring is built into the damper clutch to absorb
torque variation in the damper clutch itself.
The operating conditions and operating range of the damper
clutch are about the same as for the F4A2 line, and the
‘operating range is as shown in the figure on the left.

HYDRAULIC PRESSURE CONTROL DURING SHIFTING
In order to make possible smoother speed changes, not only
has direct detection of the revolutions of the transaxle output
shaft been made possible but also the following two controls
have been added to hydraulic pressure control during speed
changes.
(1) Transaxle input torque feedback control <DOHC models

only)
(2) Engine and transaxle totel control <DOHC models only>
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Example of 1 > 2 power ON up-shifting

|] [esdback | | ,Normal

TPT ieeabeck |) time
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fame
resect

Lene
nr

ra
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Text contol

jqp

8
1 Spark timing 1

feta | tr su

:
2
i

B
8

[Shift change time with total control

[Shift change time with normal control

TFAOS90

(1) Transaxle input torque feedback control <DOHC
models only>
Pressure control solenoid valve controt duty feedback is
controlled so it matches the target value set for the
transaxle input torque at the time of speed changes.
Ideal transaxle input torque changes are obtained at the
time of shift changes by detecting transaxle input torque
{speed change ratio of torque converter turbine), lowering
{raising control duty) pressure when it seems transaxle
input torque is becoming high, and again raising hydraulic
pressure when it seems transaxle input torque is going to
fall lowering contro! duty).
In this way, transaxle input torque variations can be
smoothed out and smooth shift changes with less shock
can be realized.

(2} Engine and transaxle total control <DOHC models
only>
In order to reduce torque variations on the transaxle
output shaft at the time of shift change, engine spark
timing is retarded to match the transaxle shift change and
momentarily lowering the engine output torque
(transaxle input torque).
In an automatic transmission, variations occur in the
output shaft torque due to the interaction between the
clutch and brake and this appears as shift change shock
With the present transaxle, a retard signal is sent to the
engine which is the source of the torque at the time of
variations in the output shaft torque that is the cause of
shocks, and the engine output torque is reduced,
As a result, output shatt torque variations are reduced and
shift change shocks are reduced,
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Spark timing [Engine Torque reduced [| transaxleEngine retard || conticl unit} request signal contrat unit Transexle
coolant | _ command | Spark vie come ote Bey

Pec | Emae pare arshit change” | shite change | POYBattery | condition data | CMO! | Tora reduced conan 82 | cr
voltage | ————_ . execution (permit) - + TPS opening. Faitsafe | Signa! ‘Spark ting Input shatt speedDriving retard request -

conditions, YES/NOetc, ‘speed, etc.

ir mamunication Terminal oTerminal | Communication tne name | Somer Terminst | comeunication contents
rk timing retard requestow | ee; From wensavle to7 Torque reduced request signal | engine =a

By ) req
NO

6V During spark timing retard
Torque reduced execution (permit)

yal From engine toan hd tensenie ov
5OHz pulse | Spark timing retard allowed



21-26 AUTOMATIC TRANSAXLE - Transaxle Control (Hydraul and Electronic)

TRANSAXLE CONTROL UNIT
The connector is 2 42-pin type to match the The assignment of the 42-pin type connector is,

jerease in sensor inputs, shown below.

a >

entiH
l

oO q

TFA0360

101, Damper clutch control solenoid valve St. Inhibitor switch (P)
102. Shift control solenoid valve A 52. Inhibitor switch (R}
103. - 83. Inhibitor switch (N)
104. Power source 54. Inhibitor switch (D)
105. Ground 55. Inhibitor switch (2)
106. Pressure control solenoid valve 56. Inhibitor switch (L}
107. Shift control solenoid valve B 57. Overdrive switch
108. Engine control unit communication signal 58. Pulse generator B

<DOHC model only> 59. Pulse generator B
109. Power source 60. Pulse generator A
110. Ground 61. Pulse generator A
1, Ground 62. Ground
20 63. Ignition pulse
3. Accelerator switch 64, Power mode signal
ae

5. Diagnosis output terminal
6. Air conditioner relay signal
7. Engine control unit communication signal

<DOHC model only>
8 Diagnosis control terminal
8. Engine contrat unit communication signal

<DOHC model only>
10. Power source (back-up)
11. Kiek-down servo switch
12. Idle switch
we
14, Oil temperature sensor {low temperature side)
15. Oil temperature sensor {high temperature side)
16, Throttle position sensor
17. Sensor ground
18, Vehicle speed reed switch
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SELF-DIAGNOSIS SYSTEM

PULSE GENERATOR
The mounting position for pulse generator A is on the end
clutch cover and it detects revolutions of the output shaft
from the projections (25) on the outside circumference of the
end clutch retainer.
Pulse generator B is mounted on the transaxle case and
detects revolutions of the output shaft by the transfer drive
gear teeth (36 teeth)
As a result, revolutions of the input and output shafts can be
detected directly
The pulse generator body is the same as before.

OIL TEMPERATURE SENSOR

The F4A2 line oll temperature sensor was @ sensor that
mainly detected oil temperature in the low temperature
range [-20 to 80°C (-4 to 176°F}]. Now an oil temperature
sensor for the high oil temperature range has been added
and it is one unit with the oil temperature sensor for the low
oil temperature range.
As a result, the range for detecting oil temperature has been
expanded, improving reliability of oil pressure control in the
high temperature range.
The connector is changed to a 3-pin type to match this
change.

INHIBITOR SWITCH

The contact point is on one side and the radius of the contact
point has been enlarged,
As a result, the positioning precision of the contact point has
been improved and, as mentioned previously, not only has
the parking mechanism been improved (refer to nage 21-18)
but the reliability of the inhibitor switch has also been
improved.

KICK-DOWN SERVO SWITCH
The diameter of the switch has been made larger to match
the enlargement in the diameter of the kick-down servo
piston. Also, the connector is changed from a 3-pin type toa
‘pin type.

The function of the transaxle contro! unit has been changed from three to one.
improved and the diagnosis function reviewed. (2) The code Nos. for self-diagnosis and fail-safe
The following are the main changes. have been changed.
4} The number of memory items for the same {3} Self-diagnosis and fail-safe items have been

item for self-diagnosis and fail-safe have been added.
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Diagnosis Function Chart

Iter Sett-diagnosis Feibsafe
Cade No. Code No,

Output, too much 11

Output, 0 little 12

Throttle position sensor [Sensor trouble, Adjustment trouble 13
‘Adjustment trouble 14

Oper-crcuted sensor wie on ow temperature 18
side

Gi temperature sensor | Shorttcuited sensor wire on high tempereture 76

Operrcirculted sensor wire on high temperature 2
side oF short-circuited sensor wire on low ”
temperature side

Kickedown serve switen | Open cult a
Short cireuit 2

Spark signal Open circuit 2B

‘Accelerator switch Open circuit, adjustment trouble 24

Pulse generator A Open circuit a at

Pulse generator 8 Open circuit 32 a2
an Open circuit 41 =

Short cireuit 42

sesve Open circuit a om

Short circuit 44

Pes Open cirouit 45 -

Short cirouit 6

Open circuit a7

pecsv Short circuit 48 =
System trouble 49

‘st speed 51

Gear sift does not —_| 2nd speed 52 es
finished Grd sped =

‘ath speed 34

Slow speed gear command when driving at high speed No output No output

‘Computer trouble

‘Short circuit of torque reduction request signel wire or broken torque a
reduction execution (permit) signal wire

Open circuit torque reduction request signal wire a S

‘Short circuit of torque reduction execution (permit) signal wire 33
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WHEELS AND TIRES Ramana
SPECIFICATIONS

tems SOHC DOHC -Non-Turbo | DOHC - Turbo

Wheel

Te size 205/65R15 OH 225/55R16 93V 246/482R17
Wheel tyne Alurinum type Aluminum type Aluminum type
Wheel size 15x65 16x8U 7 XBEN,

Amount of wheel offset mmm (in.)) 4600.8) 46(1.8) 46 (1.8)
‘ire inflation pressure kPa (psi)

Front 200 (29 220 (32) 220 32)
Rear 180 (26) 200 (29) 200 (29)

‘Spare wheel

Tue size T125/90D16 ‘Ti2580D16 T135/90016
Wheel size 16x47 16x4T 16x4T
Amount of whee! offset mm find} 46 (1.8) 46 (1.8) 46 (1.8)
‘Tre inflation pressure kPa {psit | 420 (60) 420 (60) 420 (60)
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BODY SHELL
HEADLIGHT SUPPORT

A structure as shown below is used with the large. Furthermore, the hood latch bracket has a
soft fascia which consists of the front bumper, closed cross section to improve strength.
‘skirt panel and header panel molded into one unit. @) A large headlight housing is used to improve

strength,(1) A large and very rigid front end upper bar is 3
used,

DASH PANEL

The dash panel is not a double-walled structure from a single thick plate. The engine
consisting of the dash panel and dash panel compartment has effectively expanded while
reinforcement as in former models but is made preserving rigidity.

Foot rast bracket

Sk #.. for si mar, ont
ash pane rossmebar Mute arg reframe

REAR END PANEL

The rear end panel is mounted on the outside of
rear light housings so the panel replacing work
becomes easier.

Rear ight housing

Rear end pane!

Reor end pane! sors
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FRONT FLOOR

‘A double-floor structure is adopted and this not (2) There is large, integrated backbone
only improves rigidity but also reduces air reinforcement on the upper surface of the
resistance because of the flatness of the floor's front floor to improve rigidity.
bottom surface. (3) The number of beads in the front floor pan are

feduced to make the bottom surface of the
(1) A very rigid, double-layer floor is used with a

front floor sidemember on the upper surface
of the front floor and also @ front floor upper
panel on top.

Backbone reinforcement Front seat rear nut plate

Shift lever
reinforcement

Front floor
‘crossmember,
front

Front floor
side sill inner

Front floor sidemamber
Backbone crossmember seen

floor flat.

DOOR

A pipe type side impact bar has been adopted.

si¢0010

Front floor side sil inner

Backbone reinforcement

Front floor upper panel

Front floor sidemember \y

Front flac pan

Front doof, outer

Side impact bar
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ee anna

PAINT
* Eight monotone colors are available for the (2) Tinted pearl tone paint ... Kutani Red (R25)

exterior to enhance the roundness of the introduced
body. (3) 3-coat pearl tone paint ... Galaxy White

* The following new painting techniques are (W78) introduced
used.
() 3-coat high-uster coating ... Super Pure

‘White (W20} introduced

‘SPECIFICATIONS

Body colorname_| Color code Color No. Paint composition.
‘Super Pure White | W20 ‘AC10920 3.coat highluster coating
Galaxy White (P)_| W75 ‘AC10875 S-coat pearl tone paint
Lamp Black x04 ACi0894
Kotani Red (P)__[ R25 AC10925 Tinted pearl tone paint 2-cost)
Passion Red R38, ‘AC10938
‘Wheat Beige (M)_| $22 AC10922
Napier Blue i) | 172, ‘AC10872
Fiji Blue (M) 187 ACI0887

3-Coat High-Luster Coating

Second coating

Top coating

Pro-coating treatment

Electrodeposition undercoating

For the top coating, a clear layer is formed on the coating
surface by mixing a clear component of low surface tension
with the paint, so the amount of paint becomes gradually
greater closer to the second coating, The second coating
improves the flow performance of the top coating before the
film hardens, thus also improving the smoothness of the top
coating.
Note that the second coating is the approximate color of the
top coating, because the top coating is semistransparent.

sevoesa|



23A-6

Clear ayer {

‘op coating {

Mido coating {

Pre-treatment

‘s0Fo08s

Natural fight
ight colored,

by paint)
ff Color

‘combinationMice. Ms of colored
i inorganic

Titanium ff ‘compound
lone and color

Colored of mica
inorganic

compound com

Clear layer

‘Mics base.

Color bose | RBRRECE

coating
Pre-trestivent

reuozt

Approx. 40,

Incident ReflectedTight, fight

‘Several

iss Thanium dioxide
Transmitted light

sonora

BODY — Main Body

Tinted Pearl Paint

This is a colored inorganic compound coated on the surface
of the mica powder which is coated with titanium dioxide
and then this is mixed in the color base. The color blend is
determined by the combination of the colored inorganic
compound and the blending of the mica powder wt
becomes the base. For Kutani Red (R25), a strong reddish
iron oxide is coated on the white based mica powder.

3-Coat Pearl Tone Paint

The top coat consists of three layers, the color base, mica
base and clear layer, and mica powder coated with titanium
dioxide is scattered on the mica base. The color tone is 3
combination of this mica base and color base so the paint
brings out the pearly luster by the complex reflection on the
mica base.



BODY - Air Pressure Noise Reduction 23A-7

AIR PRESSURE NOISE REDUCTION
FLUSH SURFACE
Measures were taken to improve the feeling of | underbody have been drastically reduced to
quality and to reduce air resistance and air noise improve the air pressure effect by regulating the
by making all parts matched with flush surface. flow under the floor
Furthermore, indentations of the vehicle

Door window glass
(complex curved glass)

Windshield glass

sorons

Litgate glass
Windshield glass

Engine compartment

Front bumper

NOTE
Airflow
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FULL GLASS CATCH
Since the door glass is sucked out by the vacuurn
caused by air flow when driving at high speed, a weather-stri
full glass catch is mounted to the weather-strip —_ the sucki
holder in order to press the door glass in place. shut down.

As a result, a good seal between the drip line
and the door glass is assured and

noise when driving at high speed is

Cross section A-A

Weather-strip
holder

swF007eDrip tine weother-strip

DOORS
DOOR PANEL
A sashless door is used. Furthermore, rigidity of lightweight side impact bar made of pipe and
the outside panel is improved by efficient use of a _ reinforcements.

Baltine inner reinforcement

Door latch reinforcement

Hinge reinforcement.

Side impact bar

1eF0208
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DOOR LOCK
‘A roller type 2-step door check is used on all
models which improves the operational feel when
‘opening and closing the door and it holds the door
securely at the midway position.
The door latch is rubber coated to improve the
operational feel and for less noise when opening
and closing the door.

Outside handle

Door upper hinge

Door check

Door tower hinge:

Door check arm

Roller mount

A: Midway position spring

8: Full open position om

Door tock actuator

Furthermore, on some models central door lock
prevention system is adopted.
NOTE
Refer to the GROUP 8 — ETACS for the door lock
prevention system.

Completety|
rubber

tate

coor iat awiten SS

oor lock
‘switch

‘<Driver's side >

OPERATION OF DOOR CHECK STRAP
It is made so the rollers which can rotate in the door check

Roller | arm is pushed up and down by the spring
When the door is opened/closed and the roller reaches the
indented position in the door check arm, the door can be
held securely in the opened position
Because the roller rotates, the operational feeling is good

[Fever | when openinaelosing the door.



BODY — Doors

Gay OPERATION OF CENTRAL DOOR LOCK<SOME MODELS>
Operation when locking door

ee) if the door lock switch on the driver's side or passenger's
side is pushed to the lock side, current flows to the fuse, to
the lock side coil of the door tock relay, to the door lock
switch and to ground; then the lock side contact in the door

Door lock retay

lock relay is turned ON, and current flows to door lock
actuator, to the unlock side OFF contact in the door lock relay
and to ground. As a result, the door lock actuator is operated

b and the door is locked.

Door
tock
switch
‘passenger's
side)

[= oortock]la boweter Door tockee iO) actuator
‘BH

seroora

oar Operation when unlocking door

If the door lock switch on the driver's side or passenger's
Fuse side is pushed to the unlock side, current flows to the fuse,

to the unlock side coil in the door lock relay, to the door lock
Door fock relay switch and to ground; then the unlock side contect in thenlock! door lock relay is tured ON, and current flows to the door

lock actuator, to the lock side OFF contact in the door lock
relay and to ground. As a result, the door lock actuator is
operated and the door is unlocked.

~[/R—o h

T oor Door
jock lock
coma ‘switch
besser (passenger's
si Se)

B: Unlock

Deer lock [A 00¢ ltoatatae jaetuetorQe | ia
s0F007]
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WINDOW GLASS REGULATOR
A wire winding system is used in the window
glass regulator. Furthermore, the amount of
lateral movement of the window glass regulator
carrier plate is increased so the lateral deflection
of the glass which happens when opening and
closing the complex curved glass door window
can be absorbed. In order to prevent the glass

Door window glass

POWER WINDOW <SOME MODELS>
When the DOWN switch on the driver's side is
pressed all the way, the one-touch open
mechanism causes the door glass to open fully
even if the switch is released.
Furthermore, there is a LOCK switch in the main
‘switch; when this switch is truned on, the window

NOTE
Because of the ETACS function, the power
window can be opened and closed for a certain

Sub switch

Cartier plate

Door window
regulator essambly

from getting scratched, a glass striker is mounted
on the outside of the door glass so the beltlin
weather-strip outer stabilizer is only effective
when the window is fully closed, When the
window is fully closed, the glass striker is inserted
between the outer stabilizer and door glass and
firmly presses the door glass.

‘Cross section A-A
‘Door window
glass

Inner Baltinefront wesharstip
Staizr Ser

Glas ide. Glassase ou Stikor

tine
weather-stip

nner Sst‘ear GlossSabilzer stker
Stabilizer cehook vwindove

glass,

sarcor7|

‘except the window on the driver's side cannot be
‘opened or closed. This is to improve safety such
as when children are in the vehicle.
‘The structure and operation of the power window
is same as before.

time even after the ignition switch has been
turned OFF. {Refer to GROUP 8-ETACS.)

Mais switch
er0089
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LID

WINDOW GLASS
* An adhesive method is used to mount the

windshield glass, quarter window glass and
liftgate glass.

* Laminated glass is used for the windshield
glass and reinforced glass is used for the door
window glass, quarter window glass and
liftgate glass in order to improve safety.

sorone

LIFTGATE
The liftgate uses a inner hinge system and a upside-down
type gas spring is adopted
In order to reduce the caramic width of the liftgate pillar, the

gas spring is arranged inside so the rear view and appearance
are improved.
Furthermore, a cable type liftgate opener is used for all

models.

ENGINE HOOD
Since the hood has been enlarged, a gas type spring is used
to reduce the force needed for opening and closing it

In order to preserve the image of a capsule
cabin, complex curved glass is used for the
door window glass. Furthermore, blue glass is
used on all models and the windshield glass
and liftgate glass are given a sun shielding
‘treatment not only to weaken sunshine and to
control temperature rise inside the vehicle, but
also to improve external appearance.

Thickness
Neme mm Gin}

(Windshield | 5.3.21)gloss :
(2)Door window | 5.0.20)

ass :

(3)Querter
window lass | 3.5 (14)

(@)Liftgate glass
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BUMPERS
‘Two types of large, soft-face bumpers that seem
to be an integral part of the body are installed.

To improve safety, both front and rear
bumpers have built-in bumper absorbers to
absorb shock.

* The sides of the front bumper bend around to
the wheel cut and line up with the fender so
that the flash surfaced body is realized.

<Front Bumper>

A s8F0018

© TPO (Thermo Plastic Olefin elastomer) is used
as the material for the bumper face and, by
improving molding precision, it seems to be
one unit with the body with no gaps between
bumper and body.

<Rear Bumper>

seF0018

Section A-A
<Small Type>

‘Bumpsr face

Bumper
reinforcement \ Bumper absorber

‘F009

<Large Type>

Bumper face:

Bumper:
teinforcement

Bumper absorber

ser001

Section B-B
<Small Type>

j Bumper face

Bumper absorber
rc

Bumper
reinforcement

ser004

<Large Type>

Bumper face

Bumper
reinforcement

s2r00%0|
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DOOR MIRRORS
The door mirrors are collapsible types with a
sporty and aerodynamic design.
© The door mirror is installed a little away from

the front pillar (off-body type) which takes into
consideration the slanted field of view to the
front.

MECHANISM OF DOOR MIRROR WITH
PRINTED HEATING WIRE
There is a printed heating wire inside the mirror
When the rear window defogger switch is turned
ON, it operates under the control of the ETACS for

Mirror

Body

© All models are equipped with the electric
remote control mirror. The electric remote
control switch is installed on the left side of
the instrument panel.

* Door mirrors with printed heating wire are
adopted on some models to clear frost and
dew, etc. from the surface of the mirror.

approximately 11 minutes along with the rear
window defogger.
For details, refer to GROUP 8-ETACS.

Frame

Printed heating wire

Actuator assembly
swroor9
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AERO PARTS
The following aero parts are used to improve
aerodynamic characteristics and marketability,
© A front air spoiler is installed on all models to

improve the aerodynamics of the front of the
vehicle.

* A boomerang type rear spoiler with a high-

<Small Type>

Front air spciler

<Large Type>

Front air spoiler

mounted stop light is installed on some
models to improve the aerodynamic
characteristics of the rear of the vehicle.

© A side air dam is installed on some models to
improve the aerodynamic characteristics of the
sides of the vehicle,

torone
Side ait damn

Rear spoiter
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SUMMARY OF INTERIOR PARTS
In addition to being easier to use, the interior parts
improve the feeling of fitness and solidity and

FEATURES

Improvement of easy use

Improvernent of quality feeting ——_]

Convenient small storage compartments

Improved safety

Consideration of ideal driving position

create a high-quality sports car atmosphere.

ONS
 

ey
e 

BEN
S

|. Full trim interior
Round and one-unit instrument panel
Single formed headlining
Cubie-formed door trim

Large tloor console
Split type rear seat

3. Automatic rollup type shelf cover

|. Ash tray (front part of console)
. Cup holder {in console box)
. Floor console box {in console box}

instrument panel pad
Knee protector
3-point seat belt with ELR
‘Supplemental restraint system (SRS)

|. Bway power seat (driver's seat)
. Dual height adjuster {driver's seat)
. Electric type low tension seat belt (front)



INSTRUMENT PANEL AND CONSOLE BOX
GENERAL INFORMATION
A round instrument panel is used, creating the The console box is divided into two sections, front
feeling of being in a cockpit. The panel surface is and rear. The rear console has a large lid and
covered with padding to improve safety. there is a cup holder inside the box.

{Instrument panel

Knee protector

Front console assembly

SHELF COVER
An automatic roll-up type shelf cover is used for easy use.
‘When used, the hooks catch on the liftgate trim. When the
hooks are released, a spring automatically rolls the leather
imo the body.
‘The shelf cover body can be removed easily to fold-down the
reat seat forward for an additional space when loading a big,
cargo.

Shelf cover body

s9F00m|
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SEATS
GENERAL INFORMATION
There is not only the sporty type of front seat that
emphasizes the feeling of being supported and
the standard type but also a real leather seat as an
option to improve marketability.
The sporty type of seat on the driver's side is an &-
way power seat, The lumbar support, side
support, dual height (front height and rear height)
of the power seat can be adjusted continuously
(stepless) for the ideal driving position. In
addition, the reclining adjustment in the driver's

STRUCTURE DIAGRAM
STANDARD TYPE

Power seat switch A
(lumbar and side support adjustments}

seat comes with @ memory. In addition to the
conventional reclining adjustment, there is a
special function in this seat; when the seatback is
forward-reclined and then’ set upright again, it
fixes to the original seatback angle. The
passenger's seat has a walk-in function so it is
easy to get through the rear seat.
A split type rear seat for left and right being

separated is adopted in order to improve
functional use.

dem Motor driven type
<=> Manual type

Frontback angle and up/down adjustment of
headrestraint
Frontiback and up/down adjustment of headrestraint
Reclining adjustment

{Driver's seat with memory
‘Lumbar support adjustment

Front height adjustment

Rear height adjustment

Dual height adjustment

Slide adjustment
Side support adjustment

Seatback forwarc:-fold-down

Dual height adjustment

Power seat switch 8
(Groot and rear height adjustments}
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DRIVER'S POWER SEAT CIRCUIT
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CONSTRUCTION AND OPERATION
POWER SEAT

Lumbar Support Structure

If the switch on the front console is pushed to the
front as shown in the figure, the lumbar support
motor revolves, the screw nut and the arm move
in the direction indicated by the arrows
respectively. Then, the rod joined to the arm

Side Support Structure

if the switch is pushed as shown in the figure, the
side support motor revolves, the screw nut’ and
the arm move in the direction indicated by the
arrows respectively
The link connected to the arm moves the

Moves, pushing the lumbar support plate to the
front. This is a stepless, continuous stroke
adjustment. In addition, if the switch is pushed to
‘the rear, the operation is reversed,

‘Lumbar support motor

Lumbar support plate

connecting rod in the direction indicated by the
arrow and the side support frame moves to the
inside. This is a stepless, continuous stroke
adjustment. In addition, if the switch is pushed to
‘the opposite side, the operation is reversed.

Screw nut

Lumbar support
motor

Connecting rod

4 Hi
|

a
\o
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Front Height and Rear Height Adjusting Structure
<Power Seat>

The front and rear portions of the seat cushion can _As the seat cushion continues to rise, the claw on
be raised and lowered independently. If the front the shaft turns the limit switch from ON to OFF,

height and rear height switch is pushed to the UP cutting off power to the motor and stopping it.
side, motor revolutions will be transferred to gear _—_In addition, if the front height and rear height
‘Ato'gear B to sector gear. Since the sector gear, switch is pushed to the DOWN side, operation is
shaft and arm are fixed, the seat cushion rises _ reversed with the motor revolving in the opposite
continuously (stepless) along with the revolution direction and lowering the seat cushion.
of the sector gear.

‘When raising front height

When raising rear height
Gear A

Front height motor

Limit switch

When raising front and rear height

as <Lowering><Raising> 19"
Power seat switch B

eat cushion POW" Seat switch B

Rear height Rear height

Sector gear

Limit switeh

Front height and —_
rear height motor Front height anc

rear height motor

Limit switeh 19F0056shaft Arm s9r008e
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<Standard seat>

The basic functions and structure are the same as
in the power seat and the front and rear of the
seat cushion can be raised and lowered
independently by manual operation of the lever.
When raising the front of the seat cushion, the
changeover lever is first put in the front height
adjustment position to engage the height knob
gear and gear A. When the height knob gear is
tured in the direction indicated by the arrow in
the figure, gear A revolutions are transferred to
the sector gear to the arm and the seat cushion
rises.

i
rea

Fear height
adjustment

+. position

Frontirear
{changeover

adjustment
position

\ oo

When raising the rear of the seat cushion, the
changeover lever is first put in the rear height
adjustment position to engage the height knob
gear and gear 8. When the height knob gear is
turned in the direction indicated by the arrow in
the figure, the gear B revolutions are transferred,
via a chain, to gear C to gear D to gear E to the
sector gear to the arm and the rear cushion rises.
The reverse operation is performed to lower the
seat.

my

19F0050

9F0086

RECLINING ADJUSTMENT MECHANISM WITH MEMORY

If the seatback is raised after being inclined to the Furthermore, even after it is reclined at any angle,
front, it can be returned to the original angle set in _if the seatback is raised after being inclined to the
memory by previously setting the seatback angle _front, it can be returned to the original angle set in
in memory. memory.
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Fig. 1:

Fig. 2:

Fig. 3:

Fig. 4:

Fig. 1

This is outside the memorized position.
The bracket on which the seatback is
mounted and sector gear move as one
unit, The lock gear and sector gear, and
lock and memory plate teeth are meshed.
The memory arm hits the memory plate
and stops.
‘To memorize the position. shown in Fig. 1,
the meshing of the feck and memory plate
is disengaged when the memory fever is

pulled, the memory arm pushes the
memory plate with the force of spring A
and turns jt until it hits the lock gear. As a
result, the memory arm moves in range “a”
on the sector gear teeth. This amount is
the memorized amount and the reclining
angle is memorized.
When the reclining lever is pulled up, the
meshing of the lock gear and sector gear is
disengaged, the seatback inclines to the
front and the sector gear and memory plate
turn but the memory arm does not turn
since it is against the lock gear.
When the seatback is inclined as far as
possible to the front, bracket projection (A)

Fig. 2

hits the lock gear pin and pushes the lock
gear down. The unsupported memory arm
is turned by the force of spring A until it
hits the memory plate. As a result, the
memorized range ‘at on the sector gear
teeth is covered,
If the seatback is reclined to the rear, the
coverage of the memory arm disappears
when the sector gear, memory plate and
memory arm rotate and the memorized
position is reached; the lock gear and
sector gear mesh and the seatback is fixed
in the memorized position.

The memory range is between A - B as shown in
Fig. 6. Since the memory plate and sector gear hit
{b in Fig. 2 is 0) between B - C, position B is
memorized even if the memory iever is pulled
between BC.
If the seat is at an angle outside the memorized
position, the seatback angle can be changed in the
frontfback direction since the lock gear and sector
gear meshing is disengaged when the reclining
fever is pulled up.

Memorized
position
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HEADRESTRAINT (FRONT/REAR
ADJUSTMENT MECHANISM)
There is a link mechanism in the headrestraint that
can adjust the headrestraint in four steps forward

CONSTRUCTION
The stay and righvleft bracket are one unit. The
bracket and side frame are connected by right/left
link B and link A and by the shaft. The shaft is one
unit with the sector gear and rightleft link A.
There is a pawl on the left side frame and it is

OPERATION

When the headrestraint is pushed forward, link A
and B rotate with support points A and B acting as
the center so the entire headrestraint moves
forward. Since the sector gear rotates to therear
relative to the shaft in the center, the engagement
of the sector gear and pawl moves forward one
tooth at a time and the headrestraint is fixed in
each position, At this time, the plate is pushed
forward by pin A.
When the headrestraint is pushed straight forward
to the maximum forward position, the oval hole
hits pin B in the sector gear and the plate cannot

‘Maximum forward position

Prato Sector gear

Support point A.

Lt |
ees

Bracket-—.

and backward without changing the angle at
which the head touches its surface.

made to engage the sector gear by the lock
spring. The plate mounted on the shaft is pressed
to pin A in the pawl by the spring and pin B in the
sector gear is inserted in the oval hole.

move forward. In addition, when it is pushed to
the maximum forward position, pin @ crosses over
Cin the plate and is caught in the catch. Then, the
engagement of the sector gear and pawl is
released and the headrestraint is returned to the
maxirnum backward position by the force of the
retum spring. Since the oval hole hits pin A and
the plate cannot move backward at a position just
before the maximum backward position, pin A
crosses over C. Then the paw! engages the sector
gear, and the headrestraint is fixed in the
maximum backward posiiton

‘Maximum backward position Brecker a
Spring Shaft =

{tink A

NOTE
© mark indicates center of rotation of each part

wl Side frome
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SEAT BELT
GENERAL INFORMATION
The seat belt has the following mechanisms.

FRONT SEAT BELT REAR SEAT BELT
© 3-point belt with ELR (electric type low © 3- point belt with ELA.

tension seat belt}
© Buckle built in seat

Retractor

Retractor

Fnergy-ebeorbing |] CONSTRUCTION AND OPERATION OF THEbot ENERGY-ABSORBING BELT AND THE BUCKLE
The front seat belt has on it a sleeve inside which the seat

= belt webbing is folded back over itself in a loop so as to
Before absorbing absorb the energy of a shock by pulling loose and releasing
shock slack. There is @ spring installed in the portion connecting the

. buckle to the arm, allowing the buckle to tilt forward and
ea inward so that the belts can be tight enough around the

After absorbing Each
shock

= senos92

Inward Forward
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ELECTRIC TYPE LOW TENSION SEAT
BELT
GENERAL INFORMATION

There is an electric type low tension mechanism
in the front seat belt retractor to reduce belt
tension and the feeling of pressure when the seat
belt is buckled.
Furthermore, the tension reducer is maintained in
an ON condition by the ETACS for 30 seconds

STRUCTURAL DESCRIPTION

‘The retractor shaft and bush shaft are coupled.
‘The reducing spring and normal spring are springs
used to wind the webbing. The reducing spring
ends are fixed to the bush shaft and the spring
case, and the normal spring ends are fixed to the
tape holder and cover, and stored in the cover.
There is a solenoid in the cover and when the seat
belt is buckled, the solenoid is activated, the lever

Center plate Cover

Spring case

Cap

Normal spring

Reducing spring

View A

SpringReducingspring oe
Normal
spring

Cover

BushingShaft sewoore

Memory tape

Tape holder

View 8

after the ignition key is turned OFF, and the belt
winding force does not return to its original
condition immediately after the ignition key is
tured OFF so the passenger does not feel any
physical disorder.

engages the tape holder, locks the normal spring,
thus lessening the feeling of constriction. The
purpose of the memory tape is to elimingte the
difference in elongation ratio of the reducing
spring and normal spring. The ends are fixed
respectively to the tape holder and bushing shaft
and stored together with the bushing shaft in the
tape holder ina wound up condition,

Webbing

Tape cover

Lever Shatt pelrsctor

Solenoig

View ¢

Taps
or Tape

hove holder
Memory
tape

Bushing
‘shat

Lever Solenoid

‘wnoore om
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OPERATIONAL DESCRIPTION

Seat Belt Stored Condition-=>When Pulling Out

Sines the memory tape is wound up, the bushing
shaft and tape holder turn as one unit. The torque
of the two springs, the reducing spring and normal
<When stored>

Reducingspring Bushing shaft
Webbing

Tongue

Tape Memory .holder tape Gxith
Normal
sning Lever

<When pulled out>
y .

Buckle Switch ON-»When Seat Belt is Init
Wound Up

When the webbing is pulled out and the tongue
set in the buckle with the ignition switch in the
ON position, the switch inside the buckle is
turned ON, the solenoid functions and the lever
meshes with the outer teeth of the tape holder.
As a result, the tape holder is locked in the
winding diréetion, torque of the normal spring
falls to zero and the winding torque becomes only
‘the torque of the reducing spring. Consequently,
the feeling of oppression is reduced when the

ily

<When buckle switch is ON>

spring that are wound up, moves in the winding
direction by the rotation of the bushing shaft and
tape holder.

Birestional
pull of

Memory tape Webbing

Reducing spring Tape holder

Bushingshaft Webbing
Normal spring Lover

Solenoid senoors

seat belt is initially buckled up and when it
remains buckles. Furthermore, since the tape
holder is locked, the memory tape is loosened by
the rotation of the bushing shaft in accordance
with the winding of the reducing spring. The
amount of loosening of the memory tape is the
difference in the elongation ratio of the normal
spring and reducing spring, and this serves to
make the elongation ratio of the 2 springs the
‘same when the seat belt is stored.

‘Tepe holder
Reducing
spring

Webbing
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Buckle Switch ON-When Seat Belt is Initially
‘Wound Up
‘When the tongue is released from the buckle with
the ignition switch ON, the switch inside the
buckle is tumed OFF, current to the solenoid is,
cut off and the meshing of the lever and tepe
holder is released.
As @ result, the reducing spring begins winding,
On the other hand, the normal spring turns the
tape holder in the direction of winding and winds

<When buckle switch is OFF>

Reducing
spring Bushing shaft

Tongue
BuckleMemory

tape

Tape Webbing
holder

Normal
spring

Lever

tight the memory tape and, while the memory
tape is loose, torque is not transferred to the
bushing shaft. When the memory tape is wound
completely tight, the elongation ratio of the
normal spring and reducing spring is the same and
the webbing is wound up by the torque of the 2
springs. In this way, the condition of the 2 springs
is uniform when stored.

<When wound up>

ft Ret ot
senoore
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23B-2 SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)
The SRS is designed for use as a supplemental
system for the seat belt, proving effective only
when the seat belt is worn
The SRS is provided for the driver's seat only.
The SRS consists of right and left front impact
sensors, air bag module, SRS diagnosis unit (with
built-in safing impact senson), clock spring, SRS
warning light, knee protector, etc.

* Operates only when a front end collision
applies an impact greater than a preset value
10 the whole vehicle, protecting the upper half
of the driver's body.

Has a double detection circuit to allow the air
bag to deploy only when either of the right and
left front impact sensors and safing impact
sensor simultaneously enter the ON stete.
eliminating the possibility of accidental
deployment.
Has an SRS diagnosis unit in which the backup
function {charge capacitor for the power
supply) against @ power failure that may occur
when the bag is to deploy {at the time of an
impact) and the voltage boosting function (D.C.
~ D.C. converter circuit) against a low voltage
battery are accommodated.
Has a self-diagnostie function for higher safety
and reliability.

Air
module

Clock spring
Knee protector ‘SRS warning light

baghflaor

Front impact sensor ([f.H.)

Front impact
sensor (LH)

‘SRS diagnosis unit
(with buitan sofing
impact sensor)

VEHICLE
IDENTIFICATION|
CODE CHART
BLATE

DRIVER AIR BAG
PULLED
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24-2 HEATERS AND AIR CONDITIONING - Gene:

GENERAL INFORMATION
The heater and air conditioning have outstanding
cooling and heating performance and use a small
amount refrigerant system.

FEATURES

Information

Improvement cf }— Adoption of air conditioner color monitor <full automatic air conditioner>
visual recognition

Improvement of 1. Adoption of a 2-step control system for the condenser and radiator fan speed,
reliability and 2. Flange fitting of the receiver piping joints,

serviceability 3. Belt protection by belt lock controller when compressor is locked. <DOHC>
Improvement of }— 1, Adoption of multi-flow type condenser.
performance 2.Adoption of small amount refrigerant system.

3. Adoption of heater unit with maximum cool by-pass.

SPECIFICATIONS

items Specifications
Heater unit

Type Three-way-flow fulkairrix system
Heater control switch Dial type <manual air conditioner>

Push button type <full automatic air conditioner>
Compressor

Model Scroll type (FX-108VS)
Refrigerant unit lubricant cefouin)| FREOL $83 or SUNISO 5GS 160 * 78 ost}
Vbelt size mm tin} | <DOHC>: 1.150 148.3), <SOHC>: 940 187.0)

Condenser

Type Multfiow type
Duak-pressure switch

High pressure switch kPa (psi)| OFF: 2,700 (384) ON: 2,100 (299)
Low pressure switen kPa (psit| OFF: 210 0} ON: 238 (83)

Freezer prevention °C (F}| Fin temperature thermostat
OFF: 2 (28.4) ON: 2.38.6)

Refrigerant and quantity gifoz)| R12 MAX 980 (35)



HEATERS AND AIR CONDITIONING - G

COMPONENTS

<AIR CONDITIONER >

<Manual Air Conditioner>

Air conditioner color monitor

Air conditioner switch

Passenger compartment temperature sensor
‘full automatic air conditioner>

Photo sensor
<full automatic air conditioner>

Engine coolant temperature switch
{for air conditioner cut-off)

2oF008s

Duatpressure switch

Flange fitting Receiver
system

Thermostat
zonoort os



24-4 HEATERS AND AIR CONDITIONING - General Inform:

<HEATER>
To door window
(side defroster)

To front window
(defroster)

To dhiver's FACE
(side ventilator)

To passongers FACE
(side ventilator)

Ai i
damper

i To Inside/outside air
Git cutlet changeover etroster To defroster] Air mix changeover damperdamper {DEF} Rectitying gil

Outside air

damper A

Insidefoutside
Bir changeover
damper

To FACE

Air outlet changeover
damper (FACE) Inside

Air outlet changeover damper drive ns
moter <full automatic air conditioner>

Heater

Unit Air outlet
changeover
‘damper FOOT)

‘Max. cool daniper

wea Fan motor
Cooling unit 2oF0086

Air mix damper drive motor
‘full automatic air conditioner>

<VENTILATION - Air inlet and Air Outlet>

Insidefoutside changeover damper drive motor
‘full automatic air conditioner >

Inlet garnish

Rear ventilation duct A

ear ventilation duct B



HEATERS AND AIR CONDITIONING - Small Amount Refriger it System 24-5

SMALL AMOUNT
REFRIGERANT SYSTEM
From July 1989, the consumption and production
of specially designated chioro-fluoro carbon have
been regulated world-wide to protect the ozone
layer. Chloro-fluoro carbon R-12, used as the
refrigerant in automobile air conditioners, is the
‘object of those regulations and there is a need to

‘Sight glass Without Wath
— a a1h OUT "
‘Shede to ‘Range of 1
prevent refrigerantead tier

eo

mn — oe

Wer css

rae

iy

el r Outernebo Outer Reinforcement aber
layer layer layer fa

A-layer type BHayer type _20n00s4)

Wow cal

Lip seat Motel soal

20N0095 20N0096!

contro! the amount of chloro-fiuoro carbon used
as much as possible. The small amount
refrigerant system has been developed to
improve the performance of the structural parts of
the air conditioner in accord with those
regulations, to make them more compact, etc.

RECEIVER
A receiver with a shade to prevent bubbling is
used. Bubbling inside the receiver can be
controlled with the shade. Consequently, as
shown in the figure, the range of liquid refrigerant
mixed in the bubbles can be reduced. As a result,
the amount of refrigerant can be reduced (Figure
‘on the left (A).
Furthermore, the amount of refrigerant is further
reduced by making the bottom of the receiver into,
a.cone shape (Figure on the left (B)).

REFRIGERANT LINE
The 3-layer type hose that was used up to now
was replaced by a 4-layer type hose in order to
reduce the amount of refrigerant permeated into
the refrigerant line rubber hose.

AIR CONDITIONER COMPRESSOR
Leakage of refrigerant from bearings has been
reduced by changing the air conditioner bearings
from metal seal to lip seal type.

CONDENSER
By adopting a muiti-flow type condenser, not only
heat exchange performance has been improved,
but also the condenser has become more
compact,



Heater Unit /
24-6 HEATERS AND AIR CONDITIONING — a aan coeral Panel

HEATER UNIT
The heater unit is a 3-layer flow type full air mix consequently, some of the air is blown directly to
heater with outstanding heating characteristics. the air outlet (FACE). As a result, noise is reduced
There is @ by-pass passage to increase the amount _by reducing air flow resistence inside the heater
of air at maximum cooling. The by-pass passage is and by controlling the generation of air turbulence
opened by the max-cool damper which is inside the heater.
connected to the air mix damper and,

7
To air outlet (rom by-pass passage)

‘Max-cool darvper

Bypass passage

2oFo087

AIR CONDITIONER CONTROL
PANEL
There js an air conditioner color monitor in the air dynamic display in which the display arrow moves
conditioner control panel of the full automatic air _after the mode button is operated.
conditioner. The air conditioner cotor monitor is a

Air conditioner color monitor

20rcons
Display arrow Mode button



HEATERS AND AIR CONDITIONING - Compressor Control

COMPRESSOR CONTROL
If any one of the following switches and sensors is
turned off, the magnet clutch of the compressor is

24-7

turned off

Switch and sensor Operating condition of compressor

Blower ewitch
Ai conditioner switch
Duslpressure switch

High pressure switch kPa tpsi)
Low pressure switch kPa {psit

Engine coolant temperature switch

Refrigerant temperature sensor

Ar inlet sensor

Air thermo sensor
Revolution pick-up sensor <DOHC>

} Menual ON, OFF {automatic when in AUTO)

OFF: 2,700 (884) or more ON: 2,100 (299) or less
OFF: 210 (30) or less ON: 235 (33) or more
OFF at 115+ 3°C (239 + 5°F) or over,
ON at 108°C (226°F1 or less
OFF at 155: 6°C (311 + 9°C) or over,
ON at 110°C (280°F) or less
OFF when sensing temperature is lower than a set temperature,
(ON when sensing temperature is higher than a set temperature
(ECONO mode only)
OFF at -2°C (28.4°F) or less, ON at 2°C (35.6°F) or over
OFF when compressor slipping rate(s) is 70% or more

s-it-yoypit
Nex Pulley

Ne: engine rpm
%100 Ne: compressor romratio

Control when Compressor Locks <DOHC>
Since the compressor and alternator are driven by
the same belt, the electric generating function of
the alternator also stops when the belt is broken.
In order to assure the electric generating function
of the alternator, there is a belt lock controller to
prevent breaking of the belt due to slipping when
the compressor locks.
The controller makes a comparative calculation of
the compressor revolutions and the engine
evolutions which are detected by the revolution

‘Shower duct (AH

‘20F0007

<Models with full automatic air conditioner >

Air conditioning color moniter

Blinking

<Models with manual air condi

pick-up sensor. When 70% or more slip ratio
continues for 3 seconds or more, the compressor
relay goes from on to off; at the same time, in
models with full automatic air conditioners, the
@ mark in the air conditioner color monitor in
the air conditioner control panel blinks to
announce an abnormality and, in models with
manual air conditioners, the operation display in
the air conditioner switch blinks to announce an
abnormality.

Revolution pick-up sensor

Ne imine §
‘Air conditioner switchinking

Blower switch
20F0041
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<Manual Air Conditioner >

[Battery

‘Alternator

—- =: SOHC

Heater contral panel

Air conditioner switch

Air conditioner control unit

TP Ppoautatr ompreaser Dry spear
[command ereuit_ [changeover rut

‘ra dou

‘Air inlet sensorTgnition Fin thee.
oil ‘sensor

tel Engine rem, Pe] Comparison Efnbugn oecut core
= Belt lock

emarase0, 7] | controlar— | Stovatencienr| | OpoHer

Dual pressure |
switch

‘Thermostat

Engine
[cootant
temperature
switch

Compressor

Mt contrat
unit
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Automatic

Air conditioner control panet

Bow, UP ro

us Fuse

‘condone

£
Teemretae —

t

To Lae sressor commend)
Bene

Taniton 3 Feeail sor onaor

Belt Jock controller

[sess eneup | Sache” 4 Sstaketenevean

evolution pick-up

yr] Ovateressure
ong | swite

Tharmostat

ys|

ont

[Compressor Engine coolant
relay | temperature
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24-10 HEATERS AND AIR CONDITIONING - Condenser Fan and
Radiator Fan Control

CONDENSER FAN AND RADIATOR FAN CONTROL
The revolving speed of the condenser fan and temperature and is designed to improve cooling
radiator fan is controlled by the engine coolant efficiency and to reduce fan noise.
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HEATERS AND AIR CONDITIONING - Petrigerant Line / Sel diagnosis
24-11\d Back-up Function

REFRIGERANT LINE
The receiver piping joints have flange fittings and
the pipe ends are flared (pipe expanded) to

High pressure pipe A

pipe B

Flange

O-ring

Sight glass

Receiver:

aonoosa

High pressure

prevent the O-ring from dropping out end to
improve workability.

SELF-DIAGNOSIS AND BACK-UP FUNCTION
a

(2)

It has @ self-diagnosis function to diagnose
trouble in the 11 systems of sensors, etc. and
in the control unit itself and helps assure easy
troubleshooting.
When some abnormality is detected in the
system, it outputs the location of the
abnormality to the diagnosis connector in the
side of the fuse box. Use a analog type
voltmeter for detection.

SELF-DIAGNOSIS

@

(3) It not only displays the code No, but there is
also a back-up safe function to stop trouble to
the system due to an breakdown.
If there are 2 or more abnormalities, the code
Nos. starting with the smallest are
continuously displayed. Furthermore, the
code No. is kept in memory until battery
terminal is disconnected.

Na Trouble Backup function or vehicle condition
1 Normal) (Normal
2_, Wire In room femperature sensor braken " wcaoe
3. Wire in room temperature sensor short efeulted | Reaches condition when 25°C (77°F) is detected
4 Wire of outside air sensor broken 7
Sa eee erie creed | Reaches coneltion when 20°C (68) is detected.

SEE SWire oflalntharme senea. broken Reaches condition when ~2°C (28°F) is detected
7__ Wee of air thetmo sensor short-circuited
@ Wee of airmix damper potentiometer broken or _| Reaches MAX HOTIMAX COOL when set to MAK

short circuited cool)
9 Wire of mode changeover damper potentiometer

broken of short circuited
| Reaches DEF (FACE when set to FACE

16} Trouble in air mix damper dive —

11! Trouble in mode changeover damper drive system |
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25-2 EMISSION CONTROL SYSTEMS - General Information

GENERAL INFORMATION

(1) There are front catalysts <Turbo>. the same as on the former 6672 SOHC
(2) For the other things, the system is basically engine and 4G63 DOHC Turbo engine.

FRONT CATALYST
There is a front catalyst in both the left bank and adhere to the metal type carrier and the engine
fight bank of the engine. output loss, which depends on exhaust gas
This is a catalyst in which the catalytic elements _resistance, is less than that of the former type.

(Oxygen sensor

\
Turbocharger

Engine rear Engine front

Front catalyst Turbocharger

Main catelyst

Oxygen sensor

Front catalyst
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