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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
neon-automotive applications should be repaired in accordance with instructions
supplied by the manufacturer of the total produck.

Proper service and repair is impertant 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 wvehicle
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, Iris
important to note that these Cautions and Warnings cover only the situations and
pracedures Chrysler Corporation has encountered and recommended. Chrysler Corpora-
tion could not possibly know, evaluare, and advise the service trade of all conceivable
ways that service may be performed, or of the possible hazards of cach. Consequendy,
Chrysler Corporation has not undertaken any such broad service review. Accordingly,
anyone who uses a service procedure, or tool, that is not recommended in this publication,
must assure oneself thoroughly that neither personal safery, nor wvehicle safety, be
jeopardized by the service methods they select,

WE SUPPORT
VOLUNTARY MECHANIC THE pry =
CERTIFICATION SERVICE AN o

THROUGH PROFESSIONALS

SERVIGE
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FOREWARD

This manual has been prepared as an introduction
1o 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,
resarve the right to make changes at any time
without prior notice or obligation,

<> CHRYSLER
CORPORATION

|/

Chrysler Corporation reserves the nghl 1o make changes in design
o 1o makE SOOep0NS 1O Or iFr.p-."n‘-.'l}.'!'.l!nt!; m g produclis walhiboel
imposing ony obligabons upon wself to msiall them on i3 products
previously manulastured

S 1590 Mitsubishi Motors Corporation Printed In Japan
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MODEL INDICATIONS

Turbo:
Non-Turbo:

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

WT: Indicates the manual transaxle, or models equipped with the manual transaxle,

AT  Indicates the automatic transaxle, or moadels squipped with the automatic transaxie,

MPt:  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,
Indicates an engine with turbocharger, or a model equippad with such an engine.

Indicates an engine without turbocharger, or a model equipped with such an ergine.
FWD: Indicatas the front wheal-drive vehicles,
AWD: Indicates the all wheel-drive vehicles.

HOW TO READ A CIRCUIT DIAGRAM

Circuit diagrams are prepared as follows using these

symbols:

The current flow at the grition
kay positions “ACC"”, "ON™ and
“BT" ia shown combinad.

Be sure to trace the appropriate
circult depending on the igniticn
key position.

Connectors
A : Fernale connector
T~ Male connector

Dashed line indicates
that the two symbols
are the same connector.

NOTE

For specific details concarming the interpretation of
circuit diagrams, refer to the separately bound
Service Manual,

This symbal ndicates connector
for equipment {male connector is
used &2 an intermediale Connac-
tor} vieswerd frorm i Front of the
terminal (connector connaclion
surface].

Connector lor equip:
rrend with allached har-
ness

Conneclor inserted
diracty into equipmeant

These symbols show the input to
and cutput froen [direction of
current flaw 1o and from) an
electronic control unit.
{4 indicates that current flows
uprwad. Input
amd
[mput  Chulpul  output

S N |
VoA A

R

Terrmnal Mo,

Arraw endicates direction of
current flow.

In this particular case, currang
flows in both directions.

Harness splice wherg
wira colour or wire dia-
meter changes




UNITED STATES

CHRYSLER
CORPORATION

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)
DIVISION OF THE TRIANGLE CORPORATION

Telephone (313) 522-671 FAX (313) 522-6506

CANADA

ﬁ CHRYSLER

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

C & D Riley Enterpnises Lid., P.O. Box 243, Amherstburg, Ontario N9V 2Z4
Telephone (519) T36-4600 FAX (513) 736-8433

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 loeal source are availuble through the following outlet.

32615 Park Lane, Garden City, Michigan 48135, U.S.A.
TRIANGLE SPECIAL PRODUCTS GROUP

(MILLER SPECIAL TOOLS)
DIVISION OF THE TRIANGLE CORPORATION

Telephone (313) 522-6717 FAX (313) 522-6506
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GENERAL - Technical Features

TECHNICAL FEATURES AtocAAD
EXTERIOR

Dynamic sports car proportions with wide tread
and tight interior,

GoFOD2Es

OoFDO24

Mo, Features
1 The forward passenger compartment looks like a capsule, using glass with complex curves,
i Sports car propoartions and superior aerodynamic characteristics matched with a super organic surface.
3 | 17 aluminum wheel and wide tread tire 10 ¢reate the image of a high performance spors car
<DOHC-Turbo=
4 Sﬂlg;ge soft-face burmper fwith built-in burnper absorber) that gives the feeling of being one unit with the
5 : gnl::p—up type headli?hts with optical horn |ens.
ack painted h ight hoods characterize the front face,
& a-dimensionat tail light characterizes the rear corners.
7 Boomerang type rear spoiler to match the asro form.
8 Rear pillar that is elegant and creates an asrodynamic image.




GENERAL - Technical Features

INTERIOR

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

QOFOD34

Featuras

—4

An instrument panet that emphasizes a feeling of closenass

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 a feeling of support.

High, wide and large floor console.

=t | @ || B | W | R

Sporty steering whee| with built-in 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 fusl

GENERAL - Technical Features

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

SPECIFICATIONS
Engineg model Dhisplacemant Max. output (SAE net) Max, torque 1SAE net)
ec [ow. ind) HP{rpm ft.lbs frpm
BG72-50HC 2972 181.4) 164/5,500 185/4,000
BG72-00HC (Mon-Turbg} | 2072 {181 4) 222/6,000 201 /4,500
8G72-D0OHC (Turbol 2972 1181 .4) 300/6,000 307/2,500
FEATURES

to high speed.
fuel injection.

<DOHC-Turbo>,

High performance and low fuel consumption
«  The roller rocker arm reduces the valve-actuation torque as wall as fuel consumption.
* Variable induction control systermn <DOHC Non-Turboz for flat torque performance from low speed

* |mproved response and fuel consumption have been achieved by electronic control multi-peint
¢+ Electronic control of fuel pump fusl discharge for high response and low fuel consumption

*  (Overwhelming accaleration due to combination of the twin-turbocharger and twin-intercooler.
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Quiet operation

= Moise and vibration have been decreased by the adoption of roller rocker arms.

Moise generated by the valve mechanism has heen dacreased by the hydraulic auto lash adiusters.

= Both powerful exhaust sound fitting a high performance vehicle and quietness due to the active
axhaust systern <DOHC-Turbox,

+ Heduction 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 incraase 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 unit,

* Reduction in vibration due to the use of a crankshaft pulley with torsion damper and. because of that,
improvement in the durability of the belis <DOHC=,

-

Serviceability

»  Complete self-diagnosis functions,

Enhanced reliakility through the adoption of gold-plated connector terminals.

Use of an auto tensioner achieves maintenance-free, autoratic adjusiment of timing bek tension.
Use of the auto-lash adjusters achieves maintenance-free, automatic adjustment of valve clearance.
The 3-coil ignition system without a distributor supplies sufficient ignition energy even during high
spead operation.
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<6G72-DOHC {Non-Turbo)>

Fuel injection

Two spray injector for injection
with ideal timing due to use of
high perfermance rmicrocomputer,

New intake systeam
Yariahble induction control
1o generate powerful torque
over the entife range.

lgnition equipment
Distributorless 3-coil igniticn
method for sufficient ignition
anergy in the high rpm rangs.

¥ | Combustion chamber
Cambustion chamber with
syuish area for high
combustion afficiency,

lgnition equipment
Platinurn plugs for
outstanding durability

Moving valve construction y
¢ Foller rocker arm with minimurn
friction loss in the moving valve

Crankshaft pulley

system, Fulfay with torsional damper
2 Aul;_n-lash adjuster to achiave for minimum trensmission
mamntenanca-frea, of wibration.

Auta tensiongr that eliminates the
nead to adjust tension of timing
balt and reduces noise.

O0FOo40

Variable Induction Contral System . _
It greatly improves torque at medium speed and the driving feeling by gradually opening the induction
controf valve whan the engine is running at medium rpn aecording to the increase in enging M.

Low spaad rpm

i i, | o
Induction control salva g il 4 =—High spead rpm

Inductian control valve
position Sensor

Engine
control
mit

FIWOIOS
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<6G72-DOHC (Turbo)>

Fuef injection

microcomputer.

Two spray injector for injection with ideal
tirning due to use of high pertormence

Ignition equipment
Distributoriess J-coil ignition
rrathad for sufficient ignition

Combustion chambar
Combustion chamber with
squish area for high
combustion afficiency

gnergy in the high rpm range,

lgnition equipmeant
Platinum plugs for
outstanding durability,

Maoving valva construction

Roller rocker arm with minimwm
friction logs in the moving valve
systam.

Autg-lash adjustar to achiave
maintanance-frae.

Twin-turbocharger
Compact, lightweight, high
afficiency turbocharger with
cutstanding turbo responsg
and ideal turbo feeling from
lows speed to tigh speed,

Crankshaft pulley

Pulley with torsional
darmper for minimm
transmisson of vibration

Auto tensioner
Auto tensioner that eliminates
theé nead to adjust tension of

tirting belt and reduces nose,

QOFG042

Twin-turbocharger and Twin-intarcoolar
Turbocharger [L.H.)

Turboeharger (R.H.}

intercooler (R.H.)
Front

Intercooter (L.H,]

FIMDIOT
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TRANSAXLE
W5MG1 TYPE MANUAL TRANSAXLE

The WEMGT type manual transaxle is a full-tima
AWD manual transaxle made by GETRAG® and

newly developed to match the high output and
high torque of the 8G72-DOHC (Turbeo} engine.

. Sportier driving is possible by using a center
differential methed with viscous coupling for
distributing (front 45: rear 5b) front and rear
torque unevenly,

. A double-cone synchronizer for 1st and Znd

speeds and a reverss synchronizer are used
and, in addition to sure shifting perfarmance,
the shift feeling is also improved.

TFRH 18

. Low vibration and low noise are realized by

the use of high precision gears and high
rigidity shaft.

GETRAG is a special West Germany
manufacturer and develops and manufacturas
high performance transaxles especially in
Eurcpe.



GENERAL ~ Tech

0-9

nical Features

ACTIVE EXHAUST <Turbo>

Active exhaust is an axhaust systern that can be
switched betwsen two modes by operating the
mode changeover switch; the normal mode for
improved power performance and fusl

Changeowver valve

Main rnuffler

>
=t

From
angine

=
=

Control
nlt

Wirs

Actuator
(DC motorl

[}
|
| OEFO040
* Mode changaowver switch

* Engine rprm
+ Throttle cpening degree

CLUTCH BOOSTER <Turbo>

A 4" single type clutch booster is used to raduce
the force needed to depress the clutch pedal.

Ajr intake

Clutch booster

consumption, and the silent mode for improved
silence in the low rpm rangs.

Furthermore, the exhaust has a real powerful
sporty sound.

Normal made thangemr valve
i [
.-——i-— -.\HT e
- es =
— . ol
Silent mode Main mufflar
/I o m
. ¥ £ b
R —
T ) =
S E | v

G¢EFDOY

plenum .
Release cylindar

Yacuum tank

Clutch padal

BT

Ay
T T Ll

Ike
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CHASSIS
<AWD:=>

Stesting
A compact, lightweight integral type rack and pinion type powear steering for outstanding steerng rasponsa,

Tilt steering construction for ideal stearing position.
SRS built into the stesring wheel to protect the driver.
d-whesl steering system (W3] for improved stabality in the madium and high speed ranga.

Power steering aif pump
il resarvoir

Control valve

Rear wheeal oil purmp

Front Suspension

= ‘ary lightweight and rigid McFPherson
strut typs independent suspEnsion.

= Off-set coil spring for comfortable ride.

* Anti-diving geometry for outstanding
stability.

* Negathve offset geometry for suparior
stability when braking.

+ Electronic control suspension (ECSH for
both driving stability and riding comfort. | g

* |iguid filled bushing to reduce noise, s

Stabitizer bar

Lovwar arm QOFa0ad
Frant Axla
= BJ-TJ) type constant velocity joint with high transmission efficiency and minimum vibration and
Moise.

= Isometric drive shaft for reduced vibration, noise and torgue steer. ) _
* A& unit ball bearing consisting of the hub and bearing for good serviceability and litle rolling

resistanca,
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Brake
- B+48 inch tandem brake ) , .
Korangerient of ines et podsterto redua he g
inf i force needed to depress n parking
in front and rear avan if the h Frae. St brake and featuring good
hydratlic system is lost. the brake padal. braking stability,

d4-wheel anti-lock braking
systern (4ABS) usin

4-sonsor, 2-channal lock
rmethod.

Face-toface and different diamater
4-piston front ventilated disce brake
wyith stable braking force and good
braking feeling.

Dual proportioning valvs
for contral of rear wheel braking,
HFEQH

Rear Suspension

* [ouble wishbone type independent suspension for
outstanding riding comfort <AWDS,

* Elactronic contral suspension (ECS) for both stabla

handling and riding comiort,

Stabilizer bar

Trailing arm

Lower armm

Rear Axle

= BJ-TJ type constant valocity joint with high
transmission gfficiency and rainimum vibration and
LR

* Viscous coupling type limited-slip differantial.

Propeller Shaft

= J-section 4-joint typa propelar shaft wath two center bearings.

¢ Rébro joint to sbsorb lengthwise and angular change and prevant transmission of
vibrations.

« Anti-ibration type propeller shaft (rear propeller shaft) to reduce vibration and noise from
the drive tramn,
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<FWD>

GENERAL - Technical Features

Stesring

» Light, compact integral type rack and pinion type power steering with outstanding steering
rMAasSponze.

« Tilt steering mechanism for ideal driving position.

¢ SRS is built into the steating wheel to protect the driver.

Front Suspension
Viary light and rigid McPherson strut type ndependant

-

L B B

SUSpEeNSIoN,

Large diarnater offset coil spring for superior riding comfort.
Anti-diving geometry for outstanding handiing stability.
MNegative offzet geometry for outstanding bBraking stability,
Electronic control suspension [ECS) for hoth stable handling
and richng somiort.
Liquid filled bushing for improvad handling stabilty and riding

comfort,

Front Axle

s lsometric drive shaft for reduced vibration, nose and tarque
STBAL.

o BJ-TJ type constant valocity joint with high transmission
gfficiancy and minimurm vibration and noisa.

= Angular contact ball bearing for good serviceability and |ittle
rglling resigtance.
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Brake
7+8 or 849 inch tandem brake
X-amangement of lines boostar 1o raduca force
E:hﬂilﬂﬁﬂl.ﬁiﬂflﬂﬂi balanced ﬂ:;jdﬂel‘d to depress brake Rear drum-in-vantilated disc brake
a m_g I;I‘I ;GF‘;I anl!:l rear . with built-in parking brake and
:::tr; ll'n "iselrn-e}r raulic featuring good braking stability,

Anti-lock braking systam (ABS)
using 4-sensor, Fchannal lock
meathod.

o : 2piston fromt ventilated disc breke with stable braking
TG yehe (e force and good braking tesling.

T&HFO0E D

i3Fo113

Raar Suspsnsian

s Newly developed multi-ink type suspension that combines the features
of tha double wishbone type suspension and tralling arm type
SUSPENSION.

* Toe control during suspension stroke for both stable handling and riding
comfort.

+ Elactronic contral suapension (ECS) for both stable driving and a
comfortabla ride.
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GENERAL - Technical Features

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

SRS is a system that works with the seat bslt and driver when a shock 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 anly functions to protect the upper body of the

__——SAS warning hight

. module
Y,

=
[ =
L]

S

knee prolectors

13R0TOT
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SMALL AMOUNT REFRIGERANT SYSTEM (AIR CONDITIONER)

In order to protect the ozone layer, the small
amount refrigerant system was developad by
improving the structural

conditioner, making it more compact, ete. in order

Fartition
plate

Multi-flow type
compact condensar

d-ayer type hose to reduce refrigerant
p&rmeam in the rubber hose

Resin layer Reinforcement
{rvlon) layar

Inner rubber Quter rubber
layer layar i

to reduce as much as possible the amount of
chloro-fluoro cerbon used as the refrigerant in
parts of the air automobile air conditioners,

Bearing

Lip seal

GIMPrassor
shaft

Lip seal type bearing air conditidner
compressor

20H009%5

Sight glass

Bubble

Receiver with bubble prevention cover to control
bubbling in the receiver by using a cover
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THEFT-ALARM SYSTEM

To make the vehicle theftproof, this system is so has been forced open without using a key.
designed that the headlights go on and off and the Furthermore, the starter circuit is interrupted so
horn is sounded intermittently for about thres that the engine may not be operated, making the
minutes when the locked door, hood or liftgate vehicle theftproof.

About 20 seconds after all doors are closed and
locked, the | te i3 closed. and the hood is
closed = 5 Ed ARMED

Authorized 1 Unauthorized

A door, [ifmam or Igﬁudﬂ_ Eéuken to
apan -+ ALARM ACTIY
HOIE detipn. o j) W A}_‘}Enﬁina is disablad and will not start.

|

‘O MNormal starting

=== __ ALARM DEACTIVATED
(SYSTEM DISARMED)

WFO205
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VEHICLE IDENTIFICATION ——
VEHICLE IDENTIFICATION NUMBER
LOCATION
The vehicle identification number (V.|.N.} is located on a plate
attached to the [eft top side of the instrument paneal.
VEHICLE IDENTIFICATION CODE CHART
PLATE
All vehicle identification numbers contain 17 digits. The
vihicle number is a code which tells country, make, vehicle
type, et
Y v
o DRIVER AIRBAG A
JB3IXD44B1MYOO0O0OO01
141 2nd 3rd 410 i &m | 7 ik Atk 104h 11th 12th 19 17th
Crigi Dign Dt Digit Digit i Digit Digie Chgit Coagel Cligit Dhgits
Country iake ehice fhhers Piice Body Enging | “Checi}  Model Prarit Serial
type clank digits yaar numri=ar
oJnlapiae B [Madge 3 Passenger | X-Dviver 4-High 4-3 doar B-3.0 ner 1 hA-1081 Y-hlanoyva Q00001
La A Bag, S-Premmum Hetchback] {5581 4 cynt 2 “fesar Plami 18
Piassarger E-Staabb | FLIkimate EDOHC-MF 3 23ae00
Margal AT C-3.00 Btar :
Leai Bay 87,4 cuin | :
[OOHGR|
Turbal i
L-9.0 liter 2]
{187.4 £u.in. X
[SOHC-h4PI]
MOTE

* "Check digit' means a single nurmber or letter x used to verify the accuracy of transcrption of vahicla wantification number.
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VEHICLE IDENTIFICATION NUMBER LIST

VEHICLES FOR FEDERAL

GENERAL - Vehicle Identification

Y.ILN. lexcept sequence number) | Brand Engine Displacement hModel Code
JBIXDA4S] (MY Dodge Stealth 3.0 liter 181 4 cu. Ing Z11AMMNHELZD
D <FWD > [SOHC-MP Z11AMBHEL2D
JES}{DE-#ED MY 3.0 liter {1814 cu. in.) Z11TAMNXMLZD
[DOHC-MP] Z11AMRXMLZD
Z1TAMNPMLZD
Z11aMAPMLZD
JB3XETAC DM‘!’ Dodge Stealth 3.0 liter (181.4 cu. in.) Z18AMMNGFLZD
<AWD> [DOHC-WP-Turbol Z16AMNMNGFLEZD

VEHICLES FOR CALIFORNIA

V..M. {except sequence number} | Brand Engine Displacement Model Code
JEAXOM45 D hAY Dodge Stealth 3.0 liter (1814 cuan ) Z1TAMMNHEL?D
<FWD> ISOHC-MPI] Z1TAMRHELYD
JB3XDB4B[ MY 3.0 liter {181.4 cu. in.} Z1TAMMNXMLZD
IDOHC-MFI] LZ11TAMBXMLYD
Z1TAMMNPMLYD
Z1TAMRPMLYD
JBIXETAC EIM‘r‘ Dodge Stealth 3.0 0iter {1814 cu. in} Z15AMNGFLTD
<AWD> IDOHC-MPI-Turbo] Z1BAMNGFLTD

VEHICLES FOR CANADA

VLN, lexcept sequence nurmber) | Brand Engine Displacement Model Code
JB3XDaas [ My Dodge Stealth 3.0 liter {1814 cu. in) Z11AMMHELAD
<FWD > [SOHC-MPI) Z11AMRHEL3D
JB3XDB4B[ MY 3.0 liter {181.4 cu. in) 211AMNXMLID
[DOHC-MPI) 21 TAMRAMLID
Z1TAMNPMLID
Z11TAMRPML3D
JBIKETAC D WY Codge Stealth 3.0 Iter 11874 cu. in ) Z18AMMNGFLID
<AWD > [DOHC-MPI-Turba] 216AMNGFLID
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VEHICLE INFORMATION CODE PLATE

(T
KN Vehicle information code plate is riveted onto the bulkhead
ldig L1 in the engine compartment.
f‘mﬁﬁ'ﬁ*ﬁﬁ*wfz The plate shows model cods, engine model, transaxle
e 535 S o 1 3 model, and body color code.
O ‘muaroimsen ol .4
MM STTEREAEE s ] — 1. MODEL Z11AMN HELZD
Model series
Vehicle model
OOBD0AE
2. ENGIME 6G72
I Engine model
e
e ) _amEEy—| 3 EXT CAG |
Exterior code
w2 g 4. TRANSAXLE
m Transaxle model
5. COLOR, R25 87V 03V
INT OPT ~ T—Equipment code

Interior code

Extarior 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
z10a My 1O OO E]

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

Indicates STEALTH series.
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VEHICLE SAFETY CERTIFICATION LABEL e~

1. The vahicle safaty 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 (GV.W.R), Gross Axle
Weight Rating (G.AW.R.) front and rear, and Vehicle
identification Number (V. [LN.).

ENGINE MODEL STAMPING NOICT-—-

1. The gngine 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
672 3.0 hter (181.4 qu, in.}

2. The engine serial nurnber is stamped near the engine

model number, and the serial number cycles, as shown

below.
Engine senal number Mumber cycling
AADZ0T to YYI998 AAD20T ---- — AASD9D

ABOODT - - -- — AYS939
BADODT - --- — YYDOOY
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GENERAL DATA AND SPECIFICATIONS

i | l
o 1 10 05 a(O 1
5 —— 1
> 3 8 o
GENERAL SPECIFICATIOMS gk
Models STEALTH STEALTH ES STEALTH BT STEALTH RT
=SOHC= <DOHC = =DOHC <DOHC>
lterms (Mon-Turtwo} {Non-Turbo) {Turbo)
Vehicle dimmensions mim Gin.)
Cwerall length 1. | 4,545 {178.9) 4,545 (178.8) 4,580 {180.3) 4,580 {180.3)
Owerall width 2. | 1.840{72.4) 1,840 [72.4) 1,840 (72.4) 1,840 (72.4)
Chverall height 3 1,285 (b0 8] 1,285 (B0.6) 1,285 (b0.B) 1,285 {60.6)
Wheelbase 4, | 2,470{87.2) 2,470 (87.2) 2470 87.2) 2470(97.2)
Tread Fromt 5, | 1,560 {61.4) 1,560 [61.4) 1,560 (61.4) 1,560 {61.4)
Hear 6. 1,680 {62 .2) 1,680 (62.2) 1,680 (62,2} 1,680 (62.2)
Owerhang Frort 7. | 1,025 {40.4) 1,026 (40.4) 1,060 ¢41.7) 1,060 {41.7)
Rear 8 | 1.05041.3) 1,050 141.3) 1,080 {41.3) 1,050 {41.3)
Minimum running ground
clearance mm(in) 9 | 148(8.7) 145 {5.7) 145 (5.7} 145 (8.7)
Angle of approach Degress 10, | 12.2°7 12.2° 12.2° 12.2°
Angle of departure Degrees 11. | 16.9° 16.9° 16.5° 16.5°
Wehicle waight kg (lbs)
- Curb weights
AT 1,395 {3,075) 1,440 (3,175} 1,520 §3,351) 710 {3,770
1.720{3,7921"1
AST 1,435 {3,164) 1,480 (3,263) 1,560 (3,439 -
Gross vehicle weight rating 1,925 {4, 244) 1,925 (4,244} 21,925 (4, 244) 2,060 {4,519
Gross axle weight rating
Front 1,100 {2,425) 1,100 (2,425} 1,100 (2,425) 1110 {2,447}
Rear 850 (1,874 850 (1,874 860 {1,874} 940 (2,072)
Seating capacity 4 4 4 4
Engine
Modet Mo, 6G72-1S0HC) BGE72-{DOHC) B6G72-([DOHC) 6G72-{DOHC)
Piston displacemeant om? ey, ing | 2,872 {181.4) 2,972 1181.4} 29720181.4) 2,872 {(181.4)
Transaxle
hModel Mo. - Type
Manual transaxle FEM33 - FahA33 - FEMIS - WEMGT -
B-speed manual | b-spead manual | 5-speed manual | 5-speed manual
Automatic transaxle F4433 - 4-speed | F4A33 - 4-speed | F4A33 - 4-speed | -
automatic autormatic autormatic
Fuel system
Fuel supply system Electronic cantrol| Electronic contrel] Electronic control| Electronic controd
multi-point multi-point multipoint riuitipoint
injection injection injection injection

LLIPFATY .
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GENERAL - General Data and Specifications

ltems 6G72 6G72 Non-Turbo 6G72 Turbo
Type Vé0° SOHC VE0* DOHC ve0° DOHC
Front Transverse Front Transverse Front Transverse
Number of cylinders B 6 B
Bore mm fin} | 91.1 {3.59) 91.1 {3.59) 91.1 {3.59)
Stroke mm lin.} | 76.0 {2.99) 76.0 [2.99) 76.0{2.99)
Piston displacerment em3 {eu. in) | 2,972 (181 4) 2,972 (181.4} 2,972 (181 .4)
Compression ratio 89 10 8.0
Firing ordlar 1-2-23-4-56 1-2-3-4-5-6 1-2-3-4-5-6
TRANSAXLE SPECIFICATIONS

ltems FSM33 WEMG1 FAA33
Type Sspead M/T S-speed M/T 4-spead AT
Gear ratio 15t 3.080 3.0M 2.5561

2rid 1.833 1.739 1.488

3rd i 1.277 1.103 1.000

4th 0.888 0.823 0.685

5th 0.741 0.658 -

Reverse 3.166 3.076 2176
Final reduction ratio Transaxle 4.153 3.872 3.958

Transfer - 0.814 -
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GENERAL INFORMATION

Pertmeter type {crossed parallel) suspension
members arg used in the front suspension to
improve driving stability.

FEATURES
& Reduction of vibration and noise bacause the e Adoption of negative offset geometry for
entire suspension system is elastically outstanding braking stability.
supported by rubber bushings. e Offset coil springs for outstanding riding
o |deal wheel alignment for superior drniving cormfort,

stability and riding comfort.
® Adoption of anti-diving geometry for
cutstanding driving stability.

CONSTRUCTION DIAGRAM

Strut assambly

Stabilizer bar T
2 !!-{ .-"i'—"'i!E-""
No. 2 crossmember #ﬁ;—'h;f Lﬁ"}
Right rmember &
=L

Mo. ¥ crossmember Left membear Lowwer arrn
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SPECIFICATIONS
Iterns PnD FWD (with ECS) | AWD
twithout ECS)

Suspension system

MecPherson strut with coil spring and compression rod type

Carber o= + 30
Caster 3°85° + 30°
Toe-in rrim {in.) O+ 3{0+ 12}
Coit spring
wire dia_ x 0.0. x free length mm {in.) SOHC — MYT 167 % 170 x 301 .5
147 x 170 x 3175 (.62 x 6689 x 11.87)
{68 x 8.68 x 12.50)
SOHC — AT DOHC — MT
14.8x 170 x 3225
(.68 x 6.69 x 12.70)
DOHC — AT
18,0 % 170 % 331.0
{52 x 6.69 » 13.03)
Coil spring identification color SOHC — MYT Firtk x 1 Blug x 1
SOHC — AT, DOHC — M/T Orange x 1
DOHC — AT Orange x 1
Spring constant MNimm (ths fin) 30 15MBBL B 394 21218+ 11}
Shock absorber
Type Hydraulic, cylindrical | Mydraulic, eylindrical double-
double-acting type acting type
hax. length rrrm fin} 486+ 3{1909+ 12) | 486+ 3(19.09+ 12)
Min. length i {in} 336+ 313121 12) | 330+ 3(13.191% .12)
Stroke mm {in} 160 (5.97) 150 {5.81)
Damping force
lat 0.3 mfsec. (584 ft fsec)]
Expansion M (Ibs .} 1,100 £ 170 Hard; 2,650 £ 380 (584 £ 79)
(243 + 37) Medium: 1,660 + 230 (363 + 51}
Soft: 650 1 100 {143 £ 22)
Contraction M lbs.} 550+ 80 Hard: 1,200 + 170 {266 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.}-tripod
joint {T.J.}) type. This type features high power
transmission efficiency and low wvibration and
noise. It has the following features.

B.l.

® Large operating joint angle

® Compact size and decreased space
requirements

Tk

* Axially slidable
® Smaller sliding friction

AOZKAAR

& The knuckle has the whasal bearing assembled

and the
hub are

hub press-fitted. The drive shaft and
spling-coupled (FWD)} .

® A unit ball bearing consisting of a hub and

bearing

as one unit is used for improved

servicing {AWD) .
® On models with the anti-lock braking system,
there is a wheel spead sensing rotor on the
hub (FWD) or on the drive shaft (AWD) to
detact speed of wheel rotation and a speed
sensor on the knuckle.

SPECIFICATIONS
| FD |
Itern SOHC ' DOHC  AWD
MT AT MIT AT
Hub, knuckle g
Bearing type - Double row angular contact ball bearing - Unit ball
: | bearing
Bearing 0.0 x1D mmiin} | 84x45{331x1.77) , -
Drive shaft :
Joint type Cuter B.J. B.J. B.J. B.J B.J.
I | T.k T T.d. TJ. T,
Length (between joints) x 0.0,
L.H. mm fin} 4189 % 26 419 & 26 417 % 26 417 x 26 419 x 26
- (165x1.02) | (1656x1.02} | (164 x1.02) | (164x1.02) | (16.5x1.02)
R.H. mm lin) | 407 % 26 394 » 26 405 x 26 393 x 26 391 x 26
o (160 x1.02) | {15.5x1.02) | (159x1.02) | (155x1.02) | 15.4 x 1.02}

CONSTRUCTION DIAGRAM

Linit ball baaring

11EQ01S |

1iFDa

THODAZ
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¢ Control Suspension (ECS)

ELECTF.IQHIC CONTROL SUSPENSION (ECS)

The electronic control suspension (ECS) is a
systermn that automatically switches the damping
torce 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, It is also possible
to select two modes (TOUR and SPORT)
according to driver preference. The damping

SYSTEM STRUCTURE DIAGRAM

ECS indicator light,
Meachanical
spaed sensor

ECS switch  oNon-turbos

F.A. shock absorber
(Built-in F.R. pasition
dataction switch and
F.R. damping force
changeovar astuatorl

Steering whael
angular velocity
sensor

Diagnosis

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
tail-safe function for improved serviceability and
safety.

R_R. shock absorber
{Built-in R.R. positian
detaction switch and
A.R. damping force
changeover actuatar)

ECS control unit

A.L. shock absorbar
{Built-in R.L. position
detaction swich and

JEHS{H < s E}jﬁnﬁu’ ﬂhlhgﬂﬂﬁWH aciaton)
ol posiion Stop lght
<Turkios switch

F.L. shock absorber
{Built-in F.L. position
detection swilch and
F.L damping force
changeover actuator)

12F 0036
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MAIN PARTS AND THEIR FUNCTIONS

Farts

Function

hMaunting position

Sensor
ECS switch

G-sensor
speed sensor

Thrattle position sensor
Stop light switch )
Fosition detaction switch

Steering wheel angular velocity sensor

Control mode selection switch
Dietects turning direction and

angular vetocity of steering wheel

Detects upfdown 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

Linder front seat (LH)
Mechanical :

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

Actuator
ECS indicator light
Damping foree changeover actuator

ECS control unit

Diagnosis connector

Indicates control mode
Crrifice changeover of msida of
shock absorber

System control

Output of safe diagnosis code

Inside combination meter
Built in shock absorber (x 4)

Right side of luggage compartment

Side of jurction block

SYSTEM BLOCK DIAGRAM

ECS switch

1

Steering wheel angutar velocity sansor

3-sens0r

ECS indicator light

Speed SEnsor

Throttle position sensor

F.R. damping force changeover actuator

F.L. damping force changeover actuator

Stop light switch

ECS contrdd unit

F.R. position detaction switch

F.L. position detaction switch

F.R. position detaction switch

r

R.R. damping force changeover actuator

R.L. position detection switch

R.L. darmping force changeowar actuator

Diagnosis connagtor
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SPECIFICATIONS
Front suspension
FWD ] &
[tam SOHC DORHC
AT AT MYT AT | T
Suspension system Mcpharson strut type
Wheal alignmeant
Camber —° 1 30’
Caster a3°6b' & 30
King pin angle 14°2"
Tewe-in rrinn fin.) 0+ 340+ .12}
Coil spring
Wire dia. x center dia. x 147 x170x 3175 148x170% 3225 150 x 170 x 331.0 167 % 170x 3015
frea length rrnding | (58 x 6.6% x 12.50) {68 x 568 x 12.70) (.59 x 6.69 « 13.031 (62 x 568 x 11.87)
Effective No. of coils 3.20 |pink % 1) 3.2 [orange X 1) 347 [orange x ) 3.27 (blua x 1)
{color coded)
Shoek absorbear |
Type Hydraulic, cylindrcal double-acting type
W ax. kength rmim {in.) 485 15.1)
Min. length rrm {in.) 335 {13.2]
Stroke rrien {in.} 150 {5.9)
Darnping force at 0.3myfsec
(.5t =ach
M {1bs}
Expanzion
Masd 2 660 (534}
Medium 1,650 (364}
Soft BS0 4143)
Contracticn
Hard 1,200 (265}
hediurm 1,180 (264}
Soft 1,000 (220}
Stabilzer bar
Mounting method Fillowy ball typa
Outside dia. e {in ) 20 (.78} 22 |.B6) | =238
Rear suspension
| FWD AND
FaLt SOHC DOHC
Suspenzion system Multi=link typa Double wishbone type
Wheel alignment
Camber o*+ 30 =010 + 20
Toe-in mm [(in.} B+ 25002+ 10 bx 25002 % 10)
Coll spring
Wire dia, x center dia, x 12.2 % 106 x 350.0 122 x 106 x 3733
free length e (i, b {4B %413 x 13.78) (48 x 4,13 x 14.83)
Effactive No. of coils 5.5 lorange x 1} 6.8 {blue x 2|
(eolor coded)
Shock absorber _ o .
Type Hydraulic, cylindrical double-acting type
Max. length rrvve (i ) 515 (20.3) 610 (24,01
Mir. length From fin, ) 256 (14.0 A (16.00
Stroke mm in.} 158 (6.31 203 (8.0}
Crarnping force at 0.3mfsec
[.Bft.lfzec]
Expansion M (thes)
Hard 1,800 (397)
MWedium 1,200 (265}
Sof S50 (121}
Contraction M (ks
Hard 850 {209)
Medium BR0 {187
Soft 650 {143)
Stabilizer bar
hMounting method Pillow ball type
Outside dia, rrarn din.) 10 (.37 22 (.86

2-7
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FRONT SUSPENSION - Electronic Control Suspension (ECS)

FEATURES OF EACH MODE

Mode | ECS indicator Damping force Features
ligght
TOUR Automatic setection » Mormal damping force with emphasis an a comfortable ride
depending on driving {SOFTH -
conditions » Safe operation controd when making sudden turns ar during high
SOFT speed. . _
/ \ » vehicle position control when starting and braking
= Comfortable riding control when there is upfdown vibration of
MEDIUM =—= HARD the vehicle and when driving on bad roads is detected
SPORT Norrmally fixed in high | s ldeal mode for sporty driving _ .
SPORT damping force (HARDY | » Momally high damping force with emphasis on safe operation
and statulity (HARD)

FEATURES OF EACH CONTROL

Contral function Feature
= C Relling when going inte 8 curve is cantrotled and safe operation is improved by
'% AAEling. ot increasing the shock absorber damping force accerding te the steering wheel
E angular valocity and vehicle spead.
= : AT . . -
E £| High speed contral Operation safety is improved by increasing the shock absorber damping force when
e driving at high speed.
e | Anti-diving control Mose diving is contralled by increasing the shack absarber damping force depending
[ an decelaration when braking.
L]
é Anti-squatting control Squatting when starting, accelerating guickly, stc. is controlled by increasing the
E shock absorber damping force according to how far the accelerator pedal is pressed
and according to the vehicla speed.
Pitching and bouncing A comfortable ride with little car pitching or bouncing is made possible by Increasing
%E contral the shock absorber damping force according to the up/down vibration of the vehicle.
= % . : .
EE Bad road detaction A bad road is detected by the upfdown vibration of the vehicle, and a
st control cormfortable ride and bad road driving is improved by intansionally maintaining
the shock absorber damping force soft or medium.
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LZrOEdE

Light receptor (photo transistor)

Light receptor (photo transistor)

Photo interrupter Aphﬂtﬂ i"t“'fuﬂ*ﬂr - —

G-Sensor

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 sach time the mode
changsover switch is pressed.

Steering Wheel Angular Velocity Sensor

The steering wheel angular velaocity 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.

The G-sensor detects the upfdown wibration of
the vehicle and outputs an electric signal. This
sensor is used for controlling a comfortable rids,
and it i1s mounted under the front seat {LH) where

it can accurately detect the up/down vibration felt
by the driver.

Waight and
piezoalaciric

Amplifigr circuit

taFoD4g

The inside of the G-sensor are made up of a
piezoelectric ceramic and a weight. The weight
adds extra force on the piszoelectric ceramic
depending on the up/down vibration and the G-
sensor outputs an electric signal according 1o the
vibration due to the piezcelectric effect.

Qutput woltage (V)

5.0
40— ——

] |

30 //”7:

1 I

r/”ﬁ i

W i et ) 3 I

I

06 -04 02 @ 02 04 06 (G
Upfdonam &

G-sansor output characteristics
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Electric spaed sensor

TEFIERE

Migro - mator of damping
- fOFCE actuator

Pasition
deraction
switch

Deceleration
gear

1TFatez

Swyiteh 1 Swatch 2

Ground

Vehicle Speed Sensor

There ara two types of speed sensors, mechanical {reed
switch type} and electric. Only the turbo models use the
electric typs due 10 space restrictions.

The mechanical speed sensor is built into the combination
meter.

The electric speed sensor is mounted directly on the
transaxie. 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
Structura 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 changegver position of the damping
force changeover actuator by the combination of the 2
switchas {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 the figurs 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 — MEDIUNM — HARD — (unfixed)

Encoder pattern

1XF HHR

Darnping force | SOFT HARE | MEDIUM | HARD | {unfixed)
Switch 1 OM OFF oM OFF OFF
swilch 2 CFF QN N UN LFF

Rotation angle ©°

EE:IL'-
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ACTUATOR

ECS Indicator Light
Thare is an indicater light {grean) to indicate the mode in the

combination meter. Whean a breskdown is detacted, it blinks
at intervals of 0.5 second to warn the driver,

2-11

__Mode  TOUR | SPORT | Whenbreakdown |
TOUR light :  ON OFF _ Blinking
1Ot SPORT light | OFF ON Blinking

Damping Force Changeover Actuator

The damping force changeover actuator is built
intg the front and rear shock asbsorbers and
designed for compactiness, lightweight and
reduction of mounting space. |t is made up of the
micro-motor section, deceleration gear section,

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

Micro-rmotor

Decelarano). yoar

Fosilion detaction
switch

TEF 0003

Damping force
changeover
actuator
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SHOCK ABSORBER

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

HARD
MEDILIM
Expansion
side SOFT
Damping
foree Piston gpoed
Contraction
s SOFT
MEDHLIN
Damping force characteristics HAaR[

arsH

Damping Force Changeover Mechanism

For damping force changeowver, the damping force
changeover actuator is operated by a signal from
the control unit which causes the rotary vaive 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
grifices {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)

OV Damping Farce
faoroe
/”/L:‘Ef;‘a%ﬁ?"“ “H‘HT J SOFT | MEDIUM | HARD
| e Rotary valve Cross .:ﬂamm [qu:clrdia.l
SEﬂtiﬂn T
_ Wy
| Pisteneed, K SO FHEIN O ] NEEEE | NaEE
Dirifca T
A, + & e Israll el {caed]
B> ¥B section it
¢ €
B E
: - Chrifice Orifice Qrifice
Fistan Cross (large dia) | (small dia.)| [(closed]
ticn ™,
: e © | @
-~
Check nut Orifice Orifice Crifica
Cross {large dia.b | (small dia.)| f{ciosed)
saction i) e,
we B | © | €
1ZFO047 _‘“} “"‘:a
TR

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.

,

;
—

e

Fizton
yvalye

Base
vilvea

Rear shock sbsorber
cross section

Front -:H:Il: absorbar
cross section

for each cross section in the piston rod.  The
darmping force is changed in 3 steps by combining
the rotary valve and piston rod passages.

Whan the ECS control unit confirms the change in
the damping force by the command from the
position detection switch, it stops the signal sent
1o operate the damping force changeover
actuator.

Y 2FOT
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AFQOE3

Internal Operation of Shock Absorber
SOFT llow 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
lowsr part of the pisten through the check valve
built into the chack nut and the orifice {large dia.)
with no rasistancs,

When rebounding

As the piston rod rises, oll flows as shown in tha
figure on the left and the damping force is
datermingd by the flow resistance of the piston
valva.

MEDIUM {medium damping force)
When hounding

Compared 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 bass
valve side,

When rebounding

The orifice diameter 15 smaller just as when
bounding and a higher damping force than at
SOFT is cbhtained.

HARD (high damping force)
When bounding

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

Vwhen rebounding

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

The ECS control unit is mounted on the inside of te simultanecusly 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

Structure
ECS contral unit
P e e By I o U ey e e
ECS switch a= Mode judgment et hMode display ECS indicator light
[
Wt
Speed sensor = 30804 S cetaraiinn cakcuraban
Iuﬂﬂmﬂﬂ]
: - ; o) FR. darmping farcs
Stop light switah -—|H:r!-a divedp Jucgiment e changeover achualar
"1 \ehicle ralling Demping force F.L. damping Force
Tﬁ'ﬂ? A =i judgment - hangec?ver "] cheangeover actuator
control.
"1 wahicle squatting F.R. damping farce

ol judigmant changaover actuator

¥

Throttie pesition sansar

High spaed judgmarn R.L. damping faice

changeover actuator

el WRFALIon darecicn -

G-sgnsar

F.R. goditkn (atactan swich = F R poditis dateetion

#= F.L. posincn deiggbon

IF.L. pasiton dakectian :wh:hq

.R. pesition detactien swiich #={F_R. poidicon dedestagn

(SIS R P PR PR S PR EPRUTSR e I A ———

!FI.L. pasitian delschan tl'nt-ﬂl'li I-EH.L. groEnion datmclicn
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Function Chart

Stearng wheel angular verlogily —

vehicle speed control map TZROONE

Dacel.
MEDILIM “‘--'.;u‘:'—%——
!I}’ Accel, |
SOFT > !
120 178) 120 {81}
—= Yehicle speed
krafh {mph]

Damping force
Control function Control Related sensor mode
TOUR | SPORT
Selection of control mode | Setects 2 modes {TOUR and SPORT) ECS switch e -
by input from the ECS switch
” Antirolling control Changes the darmping force using map | Steering wheel angutar
o {steering wheel angular velocity 1o the | velocity sensor 3 &
b vehicle speed) to control rolling when | Vehicle speed sensor H
g going into a coener and also to improve )
&5 safe oparation.
2L E| High speed response | Changes the damping force accarding | Vehicle speed sensor
& 8| control to speed when dr[E'.ring at high speed S H
to wnprove operation satety,
Antidiving control After the stop light switch goes ON, it | Stop light switch
T calculates the deceleration from the Vehigle speed sansar @ £
= vehicls speed and changas the (H
2 damping force in accordance with that 3]
c to control nose diving.
| Anti-squatting control | Changes the damping force using map | Throttle position sensor
%] {throttle opening (closingd speed to the | Vehicle spead sensor | (B) W ®
i vehicla spead) to contral squatting when )
starting and accelerating.
Fitching/bouncing Changes the damping force according | G-sensor
E contrgl to the upfdown vibration of the vehicle & @ )
b= to control pitching and bouncing of the
E vahigle.
5@ Bad road detection Suprresses the damping force according| G-sensor
5 £ | control to the up/down vibration of the vehicle S @ &
z 8 to improve driving on bad roads and
driving comfort,
Faiksate and diagnosis It functions on the fail-safe side when
there is a breakdown and ouiputs = =
a seli-disgnosis code.
S SOFT & : MEDIUM (H) : HARD
Anti-Rolling Control
s " HARD CONTROL START
;:% 8 Change to a higher damping force according to the control
2 MEDIUM map for the wvehicle speed and steering wheel angular
-gi SOFT velocity which depends on the operation of the stearing
23 | Standard wheel.
ins damping forca o
Vahicle speead CONTROL HOLD

After switching to a high damping force and holding that
condition for 1 second, return to normal damping forcs
(SOFT),

High Speed Response Control

CONTROL START

When vehicle speed exceeds 120km/h {81 mph} in the
TOUR mods, 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
tha vehicle speed is over 120kmyh {75 mphi but when it falls
to 120km/h {75 mph), the damping force returns to S0OFT.
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FRONT SUSPENSION - Electronic Control Suspension (ECS)

Anti-Diving Control
CONTROL START

When the stop light switch goes ON, the ECS
control unit calculates decelaration from the
change in vehicle speed. As a result, after the
stop light goes ON, if decelaration calculated
within (.4 sec, exceeds 0,150, the shock absorber
damping force is changed to MEDIUM.

If the stop light switch is ON and the computed

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

CONTROL HOLD

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

Anti-Squatting Control
CONTROL START

! —: Throttle
B MEDIUME  opened
== HARD i [
s i I Throttla
% % 7 closed
oo o
= % 2 s SOFT
ot 2 tandard
darmping force
Vahicle speed
Thiottle openingfclosing speed —
Yehigle spead control map 12FEN4D

When the accelarator pedal is pressed {returned), it changes
1¢ a higher damping force through map control of the vehicte
speed and spesd change in throttle opening (closing). :
There are 2 contral maps - when the accelerator pedal is
pressed and when it is returned (throttle opened and closad).
Furthermaore, when the throttle pesition sensor cutput
voltage stays over 4 0¥ for more than 1 second at vehicls
spesad of 3 - 100kmth (2 — 62 mph), it is judged that there is
full throttle acceleration and the damping force is switched to
MEDIURM.

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
raverts to the normal damping force (SOFT) in one second

after the control conditions are not satisfied.

Pitching/Bouncing Control
CONTROL START

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

CONTRQOL HOLD

When the ECS control unit judgas 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 thad road
such as gravel road, etc.) via the cutput of the G-
sensor, the suspension is changed to MEDIUM

Fail-safe and Diagnosis Function
WARNING DISPLAY FUNCTION

When a breakdown 15 detected, the TOUR and
SPORT ECS indicator light in the meter blinks at
0.5 szac., intervals to warn the driver of an
abnarmality.

FAIL-SAFE AND DIAGMOSIS FUNCTION

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

sansor, 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.

tor improved riding comfort and bad read driving
even if the damping force should be set to HARD
by some other control,

stops and the damping force is fixed on the fail
safe side. At the same time, the self-diagnosis
code related to the breakdown phenomenon is
cutput 1o the diagnosis connector.
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Fail - safe and Diagnosis Code Table

k
Diagnosis code

Mo, | Display pattern Diagnosis ten

EYerE

Fail-safe funation

Arti-rolling controf

High speed response control

Pitching/bouncing control

Anti-squatting control

Anti-diving contral

Bad road detection contral

Darmping forca condition
of shock absorber

Mormal

-

0
-
-
=

=t

11 G sensor,

abnormal*

21 ek Steering whesl angutar
velocHy sensar,

broken wire*

|
-

24 Vahicle speed sensor,
brokan wire®

Shock absorber is fixed at
MAE DIERRA

&1 o FF. damping torce

I
! |E changaover actuator,

==

52 FL. damping foree
changeowver actuatos,

abnormal

JT1

=
=

gbnormal
R.B. damping force

]

FLi. damping force
changaovaer actuator,
abmormal

I
.ﬂ_l—l.ﬂ. —l_HHL ggggﬁg‘iﬁracmamn
TN

1

Mormat shock absorbar s
fraad HARD

MOTE

1. An"x" indicatas normal operation and a =" indicates stop of control. o
2. Control stop, warning display and fixing of damping force return to narmal 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 thera s no output of self-diagnosis codes during
the tirne the ignition switch is turned ON-OFF for
60 timeas.
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REAR AXLE —~ General Information

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

T,

Drive shaft

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 via

the differential support member,

Differantial cafrier

Trailing arm
(Axle housing)

TIRCD0E
SPECIFICATIONS
ltermns Specifications
Axle shaft _ :
Type Semi-floating type

Shaft dimensions

Final drive gear backlash adjustment method

Quter bearing porticn dia, mm (in.) 35 (1.3B)
Inner bearing portion dia. rmm {in.] 28 {1.10)
Center portion dia. rmm {in.) 4.5 (1.36)
2 Cwerall length mm {in.) 2454 (8.7)
earin
D-DE.]:LI.D. Outer mm {in.} 72 %36 (2.83 x 1.38)
nner mm {in.} 5B x 28 12.28x 1.10)
Drive shaft
Joint type Outer B...
Inner _ T.J.
Length (joint to joint} x diameter e fin) 395 x 28{156 % 1.10)
Differential .
Reduction gear type Hypaid gear
Reduction ratio : : 3.545
Differential gear type and configuration .
Side gear Straight bevel gear x 2*
Pinion gear Straight bevel gear x 4
Mumber of teeth
Crive gear 35
Drive pinicn 11
Side gear 16
. Pinion Gear 10
earin
D.D?x .0 Side i (in.) B82.500 x 45.242 (3.25x 1.78)
Frant mm {in.) 68.263 x 30.163 (2.69x 1.19)
Rear mrm fin.) 76,200 » 36.513 (3.00 x 1.44)

Screw type

* Denotas the gear (L.H.) which is in a single body with the viscous coupling.




REAR AXLE - Axle Shaft / Drive Shaft

AXLE SHAFT

The axle shaft is a semi-floating type supported by

ball bearings (outer and inner) in the housing.

On models with the anti-lock braking systemn,
there is a wheel speed sensing rotor on the axle
shaft.

3-3

RIACAAR

To prevent mud that may be deposited around the
baaring {outen, & dust shield has bean provided.

Campanioh flange

Traiting arm

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 thers is a B.J. type ioint that can bend to a
great degree to match movement of the
suspension and on the differential carrier side
there is & T.J. type joint that can slide to a large
amount in the shaft direction with little sliding
friction.

L.H.

Dust shield

[

110009

Rotor

RiQ DAAR

0On the axlg shaft side, thay are coupled with the
companion flange in between. On the differential
side, they are spline coupted with tha side gears.
On vehicles with a viscous coupling type limited
slip differential, the right and left drive shafts are
diffarent in length. In addition, the T.J. side of the
drive shaft {R.H.) is two-stage serration coupled.

L]

R.H. VCU tvpe LSD 2
driva shaft TJ

Two-stage
serration

B.J.

TFOG0E
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DIFFERENTIAL

The differential uses lower friction torque
pearings and oil seals 1o 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 rasponsive viscous coupling

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

o Pinion mate gear Thrust
Front wheel Rear wheeal a Ciaeie
Pinian Side gear
| Center differential Limited slip differential shaft = right)
pwiscous coupling) assembly Finign mate Sid
Differential thrust washer [hlaf:‘[i; gaal
T
m% A—C veu Differential
Front differential\_ . se B
Differantial lirmiting \
section . AT
Ej Pviscous coupling
11 Podeovlal
Differaential Thrust washear
casa A 11FOO14

type limited slip differential which provides
outstanding performance during operation on a
muddy surface has been established.

There is a 4-whee| steering ([4WS) oil pump on the
top of the differential carrier.

11RO

ADZEAAR

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




REAR AXLE - Differential Support 3-5
DIFFERENTIAL SUPPORT —

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 via @ bushing.

Differential support (R.H.)

Differential
SUpport mambaer

Citferential suppon {L.H.} TR
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BRAKES - General Information

GENERAL INFORMATION

The service brakes use a brake system featuring
excellent braking force and a high level of
refiability and durability.

FEATURES

Improved Braking Performance

3§

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

Ventilated brake discs are used on all four
wheels.

For stable braking force and to improve the
braking feseling, 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 modsls.

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

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

improved Serviceability

1.

3.

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

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

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

Improved Safety

1.
2
3.

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

A dual proportioning valve is used to prevent
sudden locking of the rear whesls.

The X-arrangermeant of the brake lines for front
and rear whesls is used.
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SERVICE BRAKES

SPECIFICATIONS

Iterms

FWD

AWD

Master cylinder
iy

Tandem (with level sensor)

Tandermn [with level sensor)

mmiing | 254 (1) or 2639 {1 1/16)* 269 {1 1/16)

Brake booster
T Vacuum type, tandem Vacuum type, tandem
E}f'Peactive dia. of mim fin | 180 (7.0) + 205 {8.0}or 205 (8.Q) + 230 (9.0)
power cylinder 205 (8.0) + 230 9.0)"

Proportioning vakve
Type Cual type Dual type
Split point kPa psi) | 3,750 - 4,250 (533 - 604) 3,750 - 4,250 (533 - 604}
Decompression ratio 0.37 0.37

Front brakes 5
Type Floating caliper, 2 - piston, Rigid calipsr, 4 - piston,

ventilated disc (M-RE7W) ventilated disc (M-REE6Z)

Disc effective dia, mm fin) | 227 % 24 (9.0 x .24) 249 % 30 (9.8 x 1.18)
¥ thickness
Cylinder 1.D. mm fin) | 42801 11118 x 2 404 11 19/321x 2+ 428{1 1MN16) x 2
Clearance adjustment Automatic Autarmatic

Rear brakes ; :
Type Floating calipar, 1 - piston, Fioating caliper, 1 - piston,

ventitated disc {M-R45Y) vantilated disc (M-R53V)

Disc effective dia_ x mm fin) | 2Z28x18(0.0x .71} 237 x 20 (9.4 x 79
thickness
Cylinder 1.D. mm {in) | 34.9(1 3/8) 38.1 01 1/2)

Rotor teeth
Front 47 47
Rear 47 47 s

Speed sensor Magnet coil Magnet coil

NOTE

*. ABS
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BRAKES — Service Brakes

FRONT DISC BRAKE

The M-R57W type (2-piston) or M-BBEZ type
{tandem 4-piston} is used for the front brakes and
they exhibit outstanding braking performance and
braking feeling.

The M-RE7W type front brake 1s a pin sliding type
with 2 pistons arranged in parallel and the M-RE6.2
type front brake has 4 pistons in an opposed
arrangement.

Mot only is braking force well balanced with
pressure applied evenly over the entire pad

M-R57W

Wear indicator

1aNO182

surface but there is also outstanding and stable
brgking performance preventing uneven pad wear
and providing a good braking fealing.

For safety, there is an audible wear indicator on
the inner side of the pad to warn when the lirrut of
pad use has been reached.

Clearancs is automatically adjusted by pressing on
the brake padal.

M-R66Z

T4FOCER

Piston {small)

Fiston (karga)

ol
|
T

14FO020

14F Q041

Wear nchcator
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direction
oy TN

1B B Surface
4 || pressure
{zrrall)

l Rotor rotation

nin

Surface
prassure
)] - (large)
Trailing % \
side
Calipar
HEOOAE

REAR DISC BRAKE

The M-R45Y type or M-R58Y type rear brakes is
used for stable braking with very efficient haat
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.

14NOQS G

Brake shoe

15F003%
Brake shoa

DIFFERENT DIAMETER FISTONS

During braking, hydraulic pressure is generated in
each piston to press the pad against the rotor.
Since thers 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 sids.

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 10 warn when the limit of pad
use has bean reached.

Clearance is automatically adjusted by prassing on
the brake pedal.

" Winar indicator

TaNC131

T4HLF 62
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ANTI-LOCK BRAKING SYSTEM (ABS) <FWD>

INTRODUCTION

The ABS 15 a braking system designed to prevent
the whesls 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
hydraulic pressure during hard braking and when

takes aver whan there is a breakdown in the
systam and normal braking is activated. The ABS
warning light lights up to warn the driver of a
malfunction. YWhen the ABS functions, there is &
kick-back in the brake pedal so the driver can
sense the operation of the ABS.

braking on slippery roads. A fall-safe function

ABS warning light ECU for ABS

‘

Wheel spead sansor

Ty

STRUCTURAL DIAGRAM

Yalve relay
Mator relay
Hydraulic unit

Flunger

valva Wheoel speed sensor

Criagnosis Connector
Wheel speed sensor
Whesl spesad sensor

MAIN STRUCTURAL PARTS AND FUNCTIONS 14F0087
Part name Function Reference
page
Sensor Whael speed sensor | Sends a wheel speed signal for sach wheel to the &.10
ECL. 3
Stop light switch Sends an OM, OFF signal (i.e. whether the brake is
Egﬁsad} from the braking stop light switch to the 510
Actuator Hydraulic unit (HU) Controls the brake hydraulic pressure for each wheel
depending on the signal from the ECU, Also, there is 5-10
a built-in plunger valve.
Motor relay Is turned on by the ECL) signal and drives the pump
metor in the HU., A%
Valve relay Is turned on by the ECU signal and supplies current to
the solenoid valve in the HU. Goes OFF when the ABS 5-14
fails and stops the ABS function.
ABS warning light Is in the combination meter and lights up when thera is 6.14
a breakdown in the ABS,
Diagnosis connectar | Outputs the diagnosis code. =
ECU Drives the HU based on the signals fram sach whesl, 515

Is in the HU and adjusts the brake hydraulic pressure for
the right and left rear whasls ta the side with the lowest 511
hydraulic pressure

Plunger valve
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SYSTEM DIAGRAM

Left front wheel

spead sensor R 1 Valve relay

Right front wheat ECLU for -

spasd. sansor - ABS Motor ratay

Left rear wheel - | Left front wheel
sp SENS00 solangid walva
Fight rear wheel || [ Right front wheel
speed sensar gnoid valve
Valve relay - -Rear wheel
response signat 1 solenoid valve
;'?;.-t,g{ MonHor = —  ABS waming light
Stop light switch e —

Diagnosis output

—
—
= G
i

: Braka lines

— : Elgctric waring

r

L

Right front wheel

7N

==

»

=L

]

cylindear

Right rear whees

Progortioning valve

Hydrautic J:it (HU}

Left front whest

Left rear whesal

14 FO0sT
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SYSTEM CIRCUIT DIAGRAM

hain FL {2)

hiain F/L {3}

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

Iz S

1G1

G2

ABS relay

Hydraulia
unit

ECU power
supply

751

Sub FAL (1)

ABS
Warmemng
light

e
g

Left

front

Right
front

¥  Solenoid valve

Hear

I

-

8t 7

i
Ny

22

=)
l

%

T T W M e P AT

7 3

T

£

;

- *~.
[ 3

ra
T
=]

\ 19,

i

AE 2L %L L LR
N Nt e LT LT
15 | 147 33 121 11| 28 |30
¥ R ERe ol
TUL) | U w1
Laft Right Left Right
front front rear, rear

Wheel spaed sensor

23 Tﬂ'
4 10

Diagnosis
Lcunnector

L 17 A

33

i
T
Stop
light
switch
4
e
To stop
lrgiht
r'“'q. 25 l'"_'h. 23
GMD
L2~ A v
34 | 201 9
14F00ED
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ABS HYDRAULIC PRESSURE FUNCTION DIAGRAM

The ABS for FWD opearates independeantly an the
right and left front wheels and controls each
solenoid valve by sensing each wheel speed
sgnsor. It controls the solenoid valve for the rear
wheels by using the rear wheel speed sensor
select-low for the right and left rear wheels, In

other words, when either the right or laft rear
whael is about to lock, the solenoid valve for the
rear wheels is activated and hydraulic pressure is
simultaneously reduced in both rear wheels
through the use of a plunger valve. (Refer to page
5- 21 for details about the plunger valye )

Master cylinder

Solanoid Solensid
valve - valve
contral conirol
Whee! spead sensor Wheel speed sensor
N / Hydraulic unit \\
e i =3
I I
My
SUSE (i) | | iy f
| el = |
) | ienimem—— [ E—, |
Left front | Solencid M H - H Selenoid Right front
wheel vava fol <} vaixa for | wheel
- 4 right frond
| wheel  [J J | wheel |
|
e | | TN |
I r—@.nm
| (5] | |
| — [Selenoid |
| i valve for i
[ rear wheels
| [
| m |
Solenoid : =i |
walva E_ |
control E |
| =nit Plunger |
| i valve
| I
I
Select-low | :
|
4 | Purmp |t
I W[
- |
| E I
| )
_______ Reservor |
£y Proportioning valve N
J

Wheel spaed sensor
N

Wheel speed sensor Il‘

Left rear whoal

Right rear wheel

14F00 13
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BRAKES — Anti-lock Braking System (ABS) <FWD>

SENSOR
WHEEL SPEED SENSOR

The wheel speed sensor for all the whesls
consists of the rotor mountad 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

MMNO1IT

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.

Thers are three solencid valves; for the left front
whesl, 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

Pump motor

Sansor

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

Rear

14FQ038

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 wheael and right front wheal - left rear wheel
and X-arrangement of brake knes is normally
maintainad.

Solenoid valve %

Front

14F00T2
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Solenoid Valve

There are three sclenoid valvas, for tha left front
wheael, rght front wheel and both rear wheels, and
they control the braking hydraulic pressure applied

to each whesl cyhinder,

5-11

Switch-over of pressure ({increased pressure,
reduced pressure and holding pressure) is
controlled by the current sent from the ECLU.

Increasad pressure Reduced pressure Holding pressure
Control Current QA {OFF} Current BA (current to reduce Current ZA (current to hold same
current prassure) pressure)
Function Wheal
: - Master piti -
diagram oylingder :
P Syecer = W:"E:L e Master
Resenvoir Cylinder cylinder
= = "-"'-"‘"]EE| m = Master | = -
] cylindar eylinder Reservair :I
7] J
hLLg=1 114 Hﬂﬁmr wWF2D HFR1F
Structural inlst port { Cutlet po o inlat port | Chutlet ID'DI'E Inlet port
diagram = e IIIIIIIIIII“-—_:"_'-l'-I' 'L
gstar K
i B, , 4 |I Cylinder ﬁ eylinger
EErT e Solenaid ==_FT Tﬁ{!'f.'.‘.:.-'._ﬁm Salenoid
' = ool
Rese wrpoos]  HESENVOIr  Armature val wenssa]  BESEMVOIT  Armature WPGO03
Port Qutlet port: Close Outlet port: Open Outlet port: Close
condition Inlet port: Open Inlet port: Close Inlgt port: Close
Operation | When no current flows to the Whan pressure reducing current | When pressure holding current
solenaid coil, the armature is (BA} flows to the solenoid coil, {2A) flows to the solenoid ceil,
pushed to the left by the spring. | the armature moves to the right. | the armature is held in the centar)

Plunger Valve

This valve js in the HU and provides control s that
braking hydraulic pressure applied to the right and
laft rear wheels is equalized. .
locking of one side of the rear wheels 1s
prevented and safety is improved. Furthermore,

Consequeantly,

of the fluid lines fo

pages.)

the structurs is such that the X-arrangsment of
hrake lines is normally maintained and even if one

r the system fails, the tires in

the other systern ara controlled correctly to assure
safaty.(The operation is shown on the following
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Laft from . Right front
wheeal . . wheel
\
& -
. »
— 4 Solenoid
valve for
rear wheels Cut-off
l (non-opearation) valve
i
Spring

Ela!pnca piston

Laft raar
wrheed

H
N R
| I

¥

LT e

i

Ll

T
o

e _
[E3 : Master cylinder pressure

' Resarvolr pressurg

HFO014

Left front
whaal

Right front
wheel

Salenoid
valya for

7

%

“’:.'_"“I.-’-;-. =
F‘ s, 1 T
l_ 11

Laft rear
whaal

+ Master cylinder pressure

3 : Resenoir pressure

MNon-operation of Rear Wheel Solencid Valve

When the rear wheel solencid 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
D @ E% and (4) inside the plunger valve.
Caonsequently, brake hydraulic pressure is the
same for the right and left rear wheals,

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

Wwhen either one of the rear wheels locks,
pressure in fluid chamber @) is reduced by the
rear wheel solenoid valve. Then, the balance
piston is pushed to the right due 10 the pressure
difference between fluid chamber (2) and fluid
chamber (1) When the balance pisten is pushed
to the right, the fluid line between fluid chambaer
@ and fluid chamber @ is interrupted by the cut-
off valve and the balance piston balances the
pressure in fluid chamber (2} and fluid chamber
@ so they are equal. Due to this operation,
pressure is reduced simultaneously for both the
right and left whesls.
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Laft front
whael

Right front
whae@

= e s e e e e e e i oy

[
I
I
I
I
I

-

Balance piston i

- S =

Left rear Right raar

wheesl wiheal
@ : haster cylinder pressure
: Reservoir pressune 14FOOTE
=== Failurg

Left front f Right front
whesl wheal
T

f

- |

B
Left rear g ﬁ@rﬁ ‘rear
wheal wheal

% : Waster oylinder pressure
'R FVOIr [r F

'E-SE Oir presssurs

wa—  Failura

14FOC1T

When Fluid Line on One System Fails {right
front wheel — left rear wheel system)

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

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

Even it the reverse of case {above) occurs and the
laft front wheel — right rear wheal system fails and
brake fluid leaks oul, the other system keeps a
normal braking fluid line and normal braking 1s
assured since both systems are completely
independent,
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Resarvoir

When the hydraulic pressure is reduced in the wheal cylinder is temporarily stored to bring about
solenoid valve, the brake flmd returning from the smooth pressure raduction 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

Purnp motor relay

el s O A

1BROGT0 14AD1IN

Relay Box

The motor relay and valve relay are mounted on the hydraulic
unit.

MOTOR RELAY
This relay turns the purmp maotor in the HUJ ON and OFF.

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

VALVE RELAY

This relay turns current to the solenoid valve in the HU ON
and OFF,

MOTE
Refer to the section on ECU control for ONOFF control.

ABS WARNING LIGHT

This light ights up in case if there is a breakdown in the ABS.
Furthermaore, it checks whether the bulb is burnt out when
the engina is startad.

NOTE
Refer to the section on ECU Coentrol for warning light control,
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ELECTRONIC CONTROL UNIT (ECU)

The ABS electronic control unit (ECU) is made up both CPUs and, if the data do not match, ABS
of 2 microprocessors, 170 interfacs, stc. control 15 stopped. Furthermore, there is a
Since there are two central processing units (CPU) diagnosis function for easy diagnosis of
thera is a8 double check; the wheel spead sensor breakdowns.

signal and valve control signal are compared by

BLOCK DIAGRAM

ECV
P OD T —————— R 7
!
Sensor | ; | l
Wheel speed L l Actust
sensor (FL) 1| ﬁmm ﬁ!ﬂéﬁ 5 f uator
Cnitor cir
s00ed ; imicroprocessor 1) [+ = - iwm valve
Wheel g
sensor (FR) ; 4 % I
| | E 1
| & 2 _| Solencid valve
whes! spead ] 2 s
L=
sensor (AL) : % ,,E- = |l
= — g :
:' = 55 o 2 | Solenoid valve
Whee! s P13 | (RA)
sensor (RA i - - \
I - Control circuit I .
i | Manitor cireuit L I Ciagnosis
Stop light k| ~| (Microprocessor 2] | output
switeh i !
: | JI ABS warning
Pump mator | : Hght output
monitor signal 1 |
|
[ Stabilization power ! Valve relay
Vaive current i cancut i
monitor signal i Relay power |
I monitonng circurt I
- i i i i Motor
Battery I Ralay, light : alay
L




5-16

EXPLANATION OF ECU CONTROL

<BRAKING HYDRAULIC PRESSURE CONTROL >

The figure balow shows the relation between thea
whee! 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, calculatas 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 prassure
or a8 signal to hold pressure is sent to control
wheel locking. On the other hand, if the danger
of the wheels |ocking disappears, a signal to

Whesa! speaed

VWhesl accalaration

Prazsire reduction

BRAKES -~ Anti-lock Braking System (ABS) <FWD:

increase pressure is sent and the braking hydraulic
pressure s increased. Furthermore, in order to
prevent a sudden increase in hydraulic pressure at
this time, a pulse step control 15 performed to
repeat the signal to increase pressure and the
signal to hold pressure. By repsating this cycle
and controtling the dutput braking hydraulic
pressure, the wheel 1s kept in a2 narrow slipping
ratio to assure the ideal braking force. This
hydraulic pressure control is  applied
independently to the |eft front wheel, right front
wheal and both rear wheels.

Actual vehicke speed

Suspected vehicle spaed

N\~

Signal prassure hold F

Prassurg incraase

Brake hydraulic

prassurg

R Wheal spaad
% s
A Fd
1\ I
o S ..1".‘
Y
________ Pt O
R,
__________ ———
i1
i1
“rinnnn Fee——
TN
LRI EEN.
Huopul
o, Pulse stap control
_--‘--..-_'--r 'I-*. _____
Tima

<4-WHEEL CONTROL>

The ABS for FWD is a 4-sensor/3-channel method
for independent control of the right and laft front

<VEHICLE SPEED CONTROL=>

The ABS does not function when vehicle speed is
below approximatsly dkm/h (2.5 mph},

<WMOTOR RELAY CONTROL=

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

wheels and select-low control of the rear whesls.
(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 swiich is turned
DN, it switches ON and OFF for a self test. If the
systern is normal, it is normally ON after the
engine starts. If an abnormality in the system is

MONITOR FUNCTION

The ABS system is monitored by the ECU itself
and the parts for external functions and, if it
detacts a system abnormality, the fail-safe system
15 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 maonitoring
methed 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 maotor relay power, valve powerl,
speed sensors, valve relays, valves, pump maotor
relay and motor. These maonitoring functions are
performed normually.  Furthermors, the valves,

FAIL-SAFE

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

MOTE

If the fail-safe function i1s activated due to a
temporary poor contact of the harness or other
reason and then returns to normal, the fail-safe

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

1 sec, <WARNING LIGHT CONTROL:>
Warning ON The light lights up when an abnormality is recognized in the
light systemn. Furthermore, since there is a check for a burnt out
S bulb when the ignition switch is turned from OFF to ON and
ST— 1 from ST to ON, the light blinks two times. (Refer to the
: figure on the left.)
IG O~ %
ﬂFF*_—//////// %
HFOh4AR

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 3 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
or nat they are functioning normally.

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

function is maintained until the ignition switch is
turned off.
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SYSTEM OPERATION
WHEN ABS DOES NOT OPERATE

Brake fluid is sent to the solenoid valve when the  port and wheel cylinder port and applying braking.
brake pedal is pressed Since no current When the brake pedal is released, hydraulic
{increased pressure] is sent 10 the solenowd valve  pressure in the master cylinder is reduced, and
at this time by the ECU, inlet port @ of the fluid returns to the master cylinder via the check
solenoid valve is open and outlet port & 15 valve and via the solenoid valve wheel cylinder
closed. Consequently, brake fluid from the master  port and inlet port.

cylinder reaches the wheel cylinder via the inlet

BEE . Mastar cylinder
prassure
:  Reservoir
pressure
Hydraulic unit Check valve
Wheal cylinder
VWwhen braka
5 pressed
- o " Ij
l 1 Sclenaid : When brake
| Valywé | 15 released
' |"I..'.'._'..: ECU Brake swilch
. L e : i [ for
! bt ¢ E PR
i 1 IEEZEER [ I'} Inlet 1
Wheel speed sensor | t‘ ! C_):@) =1 4 2 A, pex
o : i m p ! {® : Outlet pon
I
L __'::_:::::.:_—__—:.:_*:.:::_l -
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WHEN ABS FUNCTIONS {HYDRAULIC PRESSURE REDUCTION|}

Since the ECU sends a pressure reducing current
{pressure reduction] to the sclencid 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 opensd. As a result,
brake fluid in the wheel cylindar passes through

Hydraulic unit

Wheel cylinder

e — ——

;
. ,nm%\ Framraat

.l

F H@h"..

Solenoid

the outlet port and returns to the reservoir. When
the ECU sends current to the solenoid, at the
same time it drives thé moter pump and sends
the brake fluid accumulated in the reservoir 1o the
master cylinder, At this time there is & brake padal
kickback that pushes the pedal back slightly.

B Master cylindar
pressura

] ¢ Reservoir
pressure

Master cylinder

Brake switch

valve P

Wheel speed sensar

———ew — T T TEm Em .

ECU
..... i fl:lr
ABS @ Inlet port
(B : Outiet port

— e e o o = S SRS S

14F 054
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE HOLD)

When hydraulic pressure in the wheel cylindear is solenoid valve and inlet port & and outlet port &
reduced or increased to the ideal level for braking are closed. As a rasult, hydraulic pressure In the
control, the ECU sends a helding current 1o the whes| cylinder is held in that condition.

Master owlinder

pressura
Halding
pressure

2iii 0 Reservoir
pressure

Hydraulic unit
= ————— _.: i 21 Magter cyhnder

m 'T'll.. T H | v
X B sapo pog i aa pe IR 3,
| | |
i = ECl
| i I T e for :
- T e L ags | Breke switch
I ] Ll I :
T
Whee! speed sensor : 3| e _:__;  Inlst port
iln . Outlet port
:_ 2= |Raservoir Pump motor JI & .

14EGO OS5
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE INCREASE)

VYWhen 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 (B is closed just as when there is no
ABS operation. As a result, hydraulic pressure in
the master cylinder is increasad. At this time,
there is a kickback that pulls the brake pedal back
slightly

Hydraulic unit

e ey T4 e |

The speed of the pressure increase s controlied
by repeatedly switching between hydraulic
pressure jncreass mods and hold mode. — Pulse
step control {Refer to page for ECU - Brake
hydraulic contral )

- ;. Master cylinder
pressure
il 0 Aeservolr
pressure
Master cybnder
Brake swiich

(®): Inist port
® : Outlet port

T4FGOSE
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ANTI-LOCK BRAKING SYSTEM (ABS) <AWD>> —

With the use of ABS in AWD meodels, not only is The AWD ABS is a 4 sensor, 2 channsl system
the “driving® of a AWD model improved but the and is the same as tha 4 sensor, 3 channel system
"stopping’ performance is also greatly improved. on the FWD modsls except for the following
Driving performance is well balanced in all ways items.

from better performance on dry roads to better o Addition of G-sensor

performance under all conditions such as slippery

road surfaces, etc.

Mounting position of speed sensor

Addition of select-low valve in hydraulic unit
Addition of a controller function 1o increase
idling speed {rpm}

Elimination of solenoid valve (1 piece)

MFQ0se

Part name MNo. Function
Wheel speed sensor 1 Sends a wheel speed signal from each wheel 10 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.
Hydraulic umt (HU) 4 Controls braking pressure for each wheel depending on the signal
fram the ECU
includes built-in select-low valve
Motor relay L Is turned ON by the ECU signal and drives the pumg motor in HU.
Actuator Valve relay Is wmed ON by the ECU signal and supplies power to the
solenoid valve in HU.
ABS warning light 7 f E;rg the combination meter and lights up when there is trouble in
Diagnosis r:r;:nnectu:;r 8 Qutputs diagnosis codes.
Electronic control unit {ECU) 9 Drives the hydraulic unit, etc. based on signals from the various
SEnsors.
Seleci-low valve 10 | Is in HU and matches brake pressure in the rear right and left

wheels {0 the pressure on the low side.
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SYSTEM DRAWING

The ECU 1/O signals and hydraulic circuit are as shown below.,

Whesl speed sensor (FL)
Wheel spaed sensor [FR)
Wheel spesd sansor (RL)
Whes! speed sensor (RF)
Pump motor response 5-91'-1.3

| .

L

Salenoid valve (FL, RR)
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Solenoid valve (FR, AL)

Valva relay

Motor relay

I = ENG ECU

Valve ralay response signal ECu . :
- - Diagnos|s
G-sensor .
: — —a= ABRS warning
Stop light swich . lighn
ECU powel
i -
Front nght whesl (FR) Rear right wheal {RA}
- m -..“ e ol
Ir"”_ i :f- 1\‘1
| | |
= - r—/ """b.. |
Wheel speed ]
5
Eensor i i Wheiel siasd
Sensor
i Sop o
Gaana sevilch

Proportioning valve

IHydraulic unit

Wheel spaad
SEME00

Front left wheel (FL)

1 O
Wheel spead sansor

Rear laft wheal (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 drivas the solenaid valve
including the one for the front wheel. For
example, when either tha front or rear wheel on
the right side is about to lock, it maintains or
Iposely controls the sclencitl 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
FWE. With AWD, thers is a sslect-low valve and
the rear right ard left wheels are controlled

5-25

mechanically by select-low. Conseguently, a total
of three wheels - the front night 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 mphl, the brake hydraulic pressure
control is applied and when it becomes less than
approximately 3 km/h (2.0 mph), the control is
complated.

Select-tow: this is a methed of providing the same
hydraulic control to both wheels when either
wheel is about to lock, matching it 1o the side
about to lock, or a method o control by matehing
pressure 1o the low side.

Hydraulis unit

|
! Check
T walve

Front left wheel
; g Solenoid
( valve
‘l' S o

Front right wheael

Cutlet
valve

Wheel

Flunger
s punmp 2

low speed it o %
S8NS0 valve® pPump mo

L 3]

4
wy

tar 3

Rear n‘ght-wheel

1y santrol

',..-q‘] Ftasenrmr.
1 Select-low
; . | valve
L
Rear left wheel
Solenoid vakve Solancid valve

cantrol
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SENSOR

WHEEL SPEED SENSOR

e 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 mountsd on the drive sensor and rotor gap unadjustable types.

shaft {B... outer race).

® The sensors for the rear wheel consist of a
speed sensor mounted on the trailing arrm axle
housing and a rotor {47 teeth) that is mounted
on the rear axle shaft.

Front wheel Rear wheel

T4F0OST T4MNO118

ACTUATOR
HYDRAULIC UNIT {(HU)

The HU is supportad elastically via the bracket in there is also a 2-system separation in the HU with

tha fendar shiald. _ ona solanoid valve each (for total of 2). There is
Since the brake lines are in an X-arrangement, also a select-low valve.

Relay box

Front

Pump motor Solenoid

valve

Select-low
valye

1dFOO72
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AR wheel

Master cylinder

my=y T T CETETET

whesl

<

RH wheel

[ETE, 11

Select-low Valve (SLV}

This walve is in the HU, and is a walve to
mechanically control the brake pressure applied to
tha right and left rear wheeals 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
ke equal during normal braking, piston (3) is in the
neutral position dus to springs &‘J and (2), rods &)
and (7} press on check balls &) and (8}, and valves
(q:.j and (8) 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 2 is driven and the
prassure on one side, including the front left
wheal, is reduced, pressure in chamber 08 falls
and piston (3} moves to the right. As a result,
valve (B closes and pressure in chamber D {right
rear wheel prassure} is cut off from the master
cylinder. Brake fluid from the wheel cylinder of
the rear |aft wheel moves to chamber {1) so it
equalizes to the pressure in chamber (G ({right
rear wheel pressure). As a result, pressure to
three wheels, the front left wheel and rear right
and left wheels, is raduced. |n this way, pressure
to the rear laft and right whesls is normally
controlled to the lower braking pressurs,
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Defect ; I

'1

: - —
—==
v
FL]
il

.

RR whegl

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
lsaks, pressure on cne side, including the front
laft wheel, falls to zero.

Then, piston (3 moves to the left due to the force
on piston tforce in the left direction is applied
to piston since the surface area of the right
side of piston &y is greater than the left sidel.
Consequantly, valve (8) 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 guarter inner lower valve control signal are compared by both CPUs
panal (RH). The ECU is made up of 2 and, if the data do not match, IA‘BS cantrol is
microprocessars, IfQ interface, ste. Since there stopped.  Furthermore, there is a diagnostic
are two central processing units {CPU), there is a function for easy diagnosis of breakdowns.

double check; the wheel speed sensor sighal and

e SR BT e SRS S R S L T R S o
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b |
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BERAKE 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
front wheels. Furthermore, since the rear right
and left wheels are controlled mechanically in

'/ SENSOr

Wheel spead

select-low by the select-low valve, there is, as s
result, pressure control of three wheels (gither
front wheel and the rear right and left whesls) at a
time.

N

FL whesl FE wheal
Y
o -
3 Solenoid
E:ﬂfct = e / Y
aontrol 52 )
Solenoid

i e valve  |-a— Solect

=W controf bow

— i

Baster
eyhindar

EL wheel

BEMS5O0

SLY: Select-low valve
Control Speed

Brake pressure is controlled at a vehicle spead of
approximately 8 km/h {(&mph). 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 aspecially streng on a low
frictional resistance road; suspected vehicle spesd
does nat match actual speed, the road is judged to
be a high frictional resistance road and the ABS
control becomes unreliable. At such a time, the G-
sansor distinguishes* between low frictional
resistance road and a high frictional resistance

7 \Lr
I |

RR wheel

1440135

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

*  When braking on a low fricitonal resistancs
road, 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 {engine brake is applied),
and do not stop slipping even if a signal 1o hold or
to reduce pressure is sent. |In such a case, there ig
a fendency for a |owering in braking safety and a
longer braking distance, Consequently, when the
ABS functions and the wvehicle speed is over 20

switch

OFF-

14F0Q89

km/h (12 mphl, the engine idle speed is raised to
1,800 rpm to help recovery of whesl 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 ECL,

{Refer to the Engine Control System for details.)

ABS Warning Light Control

Warning
Fight 1. B S In the following cases the ABS warning light lights up.
OH « |t lights up when trouble in the systam is recognized.
“““ I,EI & It blinks in the pattern shown in the figure on the left
OFF = when the ignition switch is turned ON, to.check the ABS
a7 warning light circuit.
lgnition by
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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

frorm the vehicle centerline for greater sase of
oparation.

CONSTRUCTION DIAGRAM

<FWD >

LAWD>

ROGDAAE

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.

CLUTCH - General Information

SPECIFICATIONS
tems FWD AWD
Clutch operating method Hydraulic type Hydraulic type
Clutch disc
Type Single dry disc type Single dry disc type
Facing diameter
0.0.x 1.D. mm{in) | 225x 150 (8.9 x 5.9) 250 x 160 (9.8 x 6.3)
Clutch cover assembly
Type Driaphragm spring strap drive Diaphragm spring strap drive
type lype
Setting load Milbs.) | 6,300 {1,386) 9,200 (2,024}
Clutch release cylinder
1.D. mm {in) | 19.05 3/4) 19.05 {3/4)
Clutch master cylinder
1.D. mm [in.) | 15.87 (5/8) 15.87 i5/8)
Clutch booster
Type - Vacuum type, single
Effective dia. of power cylinder  mm{in) | — 101 {4.0)
Boosting ratio — 1.7 jat 110 N (24 Ibs )]
ICIutch pedsl depressing forcal
Vacuum tank
Capacity liters (gal., pints, qts.} | — 1.243,25 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 ling in AWD modsls, 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 brackst.

Clutch ralease cylinder

<FWD >

Vacuum hose
Clutch master cylinder

Clutch tube

o0

|
j % Cluteh hosa
A

Clutch vacuwm tank

DAFDOD
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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 (al
O ™
’ iy '
: eF 1 ; :
/ FL }z Fixed suppaort point {b)
i
| )
ZONP

r’ Turnover spring

Cluteh pedal

-

Movable support peint (o)

CLUTCH BOOSTER <AWD:=>
operation of the clutch booster is basically the

A 4" single type clutch booster is used 10 reduce
the force to depress the pedal. The structural same as with the brake booster.

Diaphragrm Booster piston

alve plunger stopper key

o : Reaction disc

Booster return spring
Air chambyer

Megative pressure chambear
OBFOGOT
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1-2 COOLING - General Information

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),

COOLANT FLOW

Radiaior

Wataer purnp
oiLohdd
When engine is After engina is
warming up warmed up
Thermostat: Closed By-pass valve: Open Thermostat: Open By-pass valve: Closed

Water pump Water purmp

OO0 Wﬁg

—_— —

Esree j —]L:Eooo;?é»

C 3 C &
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Before engine is warming up From front bank
cylinder block

From rear bank
cylindar block To water pump _9

T *_é g I':-lr'# %+

L.IHI'I al Y .
cﬂ 'I: '-"‘L 8- fr‘ ™
1 C=2a] Thermostat
‘ i1 _ : I hma|nq
B ’ il
Te throttle Er,;ﬁj? Frs : Water outlet fitting
i i o
Ry From heatar i i
unit By-pass valve, Open

Thamnostat; Closed

Water miet fitting
DL oEaE

At high coolant temperature

_n

s

Thermostat: Open

OILDB4 5
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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.

e The cooling {radiator) fan uses a motor drive
systern, The fan is driven by the motor only
when needed to efficiantly control the cooling
water temperature and reduce engine ouiput
hoss,

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
maode. )

SPECIFICATIONS
lem M/T AT
Cooling fan
Type hWotor driven type Mator driven type
Water pump
Type Centrifugal impeller type Centrifugal impeller type
Drive meathod Timing belt Timing belt
Thermostat :
Type Wax type ; Wax type
Open valve temperature *C(*F | BZ (180 82 (180)
Hachataor
Coolant capacity {including that in
condanser tank) lit. (gt} | 8.0{8.5} 8.0 {B.5]
Condensar tank capacity lit, {qt.)
Full 0.65 {.69) (.85 (.69)
Low 0.25 (.26} 0.25 (.26)
Type Corrugated type Corrugated type
AJT oil cooler
Type Double tube type (built into radiator

lower tank) + Air cooled type
<if 50 equippeds

Radiator fan motor

Maker Mippon Derso Mippon Denso
Type Direct flow ferrite type Direct flow ferrite type
Rated load torque Nm (ft. Ibs.) | 35 {26) 35 {26}
Speed rpm | 2,080 + 250 2,080 £ 250
Current A |94 9.4+ 1 -
Coolant temperature switch for
rachator fan
Operating temperature °C (°F}
OFF — ON B1-891178-192) 81-89(178-192)
ON — OFF 77 (171} or morg 77 (171} or maore
Coolant temperature switch for
condanser fan
Operating temperature °C {*F|
OFF — ON 91-99(196- 2100 91-99{196-210)
ON = OFF 87 (189) or more 87 (189) or more
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COOLING Radiator and Gooling Fan {DOHC) 7-3

CONSTRUCTION DIAGRAM

Radiator Upper inzulator

= s it AT oil cooler
Upper ST i 3 {air - cooled typel

condenser fan

pssembly T ; ; AT oil cooter hose
Coolant temparature switch AT il cooler
{for condenser fan) {double - tube typel
. Coalant ternparature switch D4F0007
Eowrer insulator tfor radiator fan}
O FOCH

RADIATOR AND COOLING FAN <DOHC>

The cooling system uses a water cooling pressure # The cooling fan is a full shroud type for

gcontrol circulation systarn and it has the following improved cooling performance.
featuras. &« The two step control system is used for the
e The cooling (radiator} fan uses a motor driven moter driven cooling fan and condenser fan for
systemn. The fan is driven by the motor orly l8ss fan noise, reduced vehicle vibration and
when needed to efficiently controt the cooling improved coeling when the engine IFS idling.
watar temperature and reduce engine output (Refer to GROUP 24 - Condenser Fan and
loss Radiator Fan Control for fan speed operation
| Mmode. )
SPECIFICATIONS
Mon-Turbo
ltem AT T Turbx
Cooling fan
Type hotor driven system Maotor driven system Motor driven system
Watar pumip
Type Centrifugal type impeller | Centrifugal type impeller | Centrifugal type impeller
Crive method Tfiming kelt Timing belt Tirning balt
Tharmostat
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} It igt) | 8.0 (8.5) 8.0 (8.5] 8.0 18.5)
Condenser tank capacity it {gt.)
Full 0.65 {69} 0.65 {.69) 0.65 {83}
Loy 0.2% {.26) (1.2b {26 0.25 {.26)
Type Corrugated type Corrugated type Corrugated type
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COOLING - Radiator and Cooling Fan <DOHC>

MNon-Turbo
[term Turba
M/T AT !
AfT oil coaler o
Type Double tube type (built
inte radiator lower tank)
+ Air cooled type
<if 50 aquipped=
Radiator fan motaor
Maker Mippon Denso Mippon Denso Mippon Denso
Type Direct flow ferrite type | Direct flow ferrite type Crirgct flow farrite type
Rated load torque  Nm {ft. Ibs.) | 35 (26) 53 (39) 53 (39}
Speed rpm | 2,080+ 260 2 080 + 250 2,080 £ 280
Current Al94x 13.6+ 1 1381

Coolant temperature switch for
radiator fan

Operating temperature
OFF — ON
OM - OFF

ﬂc {-E'F'

81-8B9(178-192
770177 or more

81-89(178 - 142)
T {171) or more

81 -89 {178 - 132
TR 171 or more

Coolant temperature switch for
condenser fan

Operating temperature
OFF — ON
O — OFF

nc 11:1:}

91-99 {196 - 2100
87 {189) or more

91 -99 (196 - 2100
B7 (189 or more

91 -99 (196~ 210)
87 (188] or more

CONSTRUCTION DIAGRAM

Radiator

Condenser fan
assembly

Lower ingsulator

Upper insulator

AT il conler
{doubls - tube type)

Coolant termperaturg switch

tfor condenser fan)

Coolant temperature switch

(for radiator fan}

04 FOO0S

AT oil coolar
(air - cooled type)

AT oil cooler hoge

Ot PO
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ELECTRICAL - General Information

GENERAL INFORMATION

Mew equipment and new functions have been added to make the equipment better,

FEATURES

| Improved reliability

| Improved visibility
| and safety

AT

trproved usability
and convenience

SEESLER TR PR

Imprﬁ;&d serviceability

Improved marketability

1

5 S T R ol w3

0 =~ P

2.
3.

. Gold plating of electronic control system terminals.
- MWP (Multipole Water Proof type) connector.
- Adoption of small ammount refrigerant air conditioner systerm.

. Projector fog light that is very effective for lighting the shoulder of the road, ste.
. Large combination meter,

. High-mounted stop light using LEDs.

. Double acticn igniticn switch.

- Adoption of engine compartment inspection light.
- Adoption of steering wheel remote control for operating audio system.
. Adoption of combination gauge (3-set gauge) for a sporty feeling.

. Diagnosis connector.

. lgnition timing adjustment terminal.

. Fuel pump operation check terminal.

. Engine rpm detection terminal,

. Adaption of one-touch plug-in method for easy installation and removal of combina-

tion meter.

. Centralization of control harnasses and sensor connections.
. Adoption of indicator light 1o show LOW position of front washer fluid.
. Adoption of level gauge for easy inspection of amount of fluid in rear washer tank.

. Adoption of electric type speedometer for smaooth, shake-free pointer movement

in response to speed changes.
Adoption of spare electric terminal, etc. for automobile telephones,
Adoption of accessory socket.
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WIRING HARNESS

The wiring harness is divided into the main wiring
harnesses [front wiring harness, body wiring
harness (LH, RH), control wiring harness,
instrument panel wiring harness] and sub wiring
harnesses (door wiring harness, hiftgate wiring
harrness, root wiring harness) and has the
following characteristics.

* A junction block, which is one unit consisting
of interrmediate connectors for the harnesses,
fuse boxes and relay boxes, is used to improve
raligbility.

STRUCTURAL DIAGRAM

Diagnosis connector

.Jur:tin:nn block

18FQ248

Instrument wiring harness

Contral wiring harness

Front wiring harness

*»

Roof wiring hamess

CAVS (Compressed Conductor Automobile
Yinyl Semi-rigid Wire) is used for the electrical
wiring harness to make it lighter,

There is central connector t(diagnosis
connector) for diagnosis inspection of each
electronic control system for improved
sarviceability.

Connector terminals in the control urits and
sensors where weak slectric current from the
electronic control systems flows are gold-
plated to assure flow of currant.

Body winng hameass [RH)

Liftgrate wiring
harness

Croor wiring harness*

Body wiring harness (LH}

JBFHOTH

MNOTE
{1} This figura shows the main wirng harnsases only,
2} * mark indicates it is equipped on tha right sida also.
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ELECTRICAL - Diagnosis System

DIAGNOSIS SYSTEM
Diagnosis systemn is designed to improve serviceability and has the following functions.
Function Diagnosis e
code output % T%h ..ra,_
_ 828 &
& 3 8= 8 =
= = Qwo 8
E o Lol & g
Electronics > B 5 e S o
Py £ g £83 58
i
¥ Liril
{1} MPi battery
QFF
A
% Lirtil
{2V ELC 4 AT battery
OFF
x
5 Ll
{3} ECS battery
OFF
X
y Lintil
{4} ABS battery
ot i CFF
X
% X Lintil
{5} Cruise control hattery
QFF
X
i6} Full auto air ¥ Lintil
conditioner batteny
QFF
{7} ETACS X
(8) THEFT ALARM X
(9] SRS {AlR BAG) EEFROM®
NOTE

*  Saved in memaory as long as the data is not electrically canceled.

5 :..:\
.

Junction block

‘I.F'EI-EIIE

Diagnosis connector

4 512

=
12|111(101 98| 7

18RI3A

rMPI

ECS

ABRS

Cruise control

ELC -4 AT

Full auto A/C

SRS {Air Bag)

ETACS (Theft Alarm)

10, Diagnesis control

11. Vehicle simulated speed
12, Ground

000 =0 01N s Lk I

DIAGNOSIS CONNECTOR

The diagnosis connactor for the following systems is located
on the right side of the junction block,
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ENGINE ELECTRICAL
IGNITION SYSTEM (DOHC enginea}

A three coil spark system with electronic control is Timing and Current Flow Time for the contents of
used. Refar to GROUP 14 - Control of Ignition the ignition timing control.

Air flow sansor (AFS) Poweer transistor unit
Air intake tamparature sensor ‘ﬂ‘!-"""
Alrmospheric préssurs sensor § \gition ol
a E -~ —
Engine coolant temparature sensor L J/"'“ T ’ ;. |
ldle switch N , - '
| e |
TDC o i
RRDEE Engine control wpit b—e = (’_\ L E | - -

[

Crank angle sensor I

Vehicke spead sensor (reed switch)] AL =y

Inhibitor swatch o

lgnition switch—3T

Deatonation sansor " Spark plug% | %1 [%I %
1

—E— ™ = e i— =
- Cylinder No. 8 3 B 2 4

¥

Tl

Ignition timing adjustment terminal

TFLUOTIS
lterns specifications| BATTERY
Type 75026R A maitenance-free battery as shown left is used.
Voltage Wi 12

Ampere hours {BHR) Ah | &2

Electrobyte specific gravity
[DO°C (68°F) fully charged] | 1-220
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LIGHTING

GENERAL INFORMATION

Parallal link type pop-up headlights that go up and
down vartically are used. Air rasistance when
driving is reduced by the asrodynamic shape,

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

SPECIFICATIONS
Iterms Specifications
Exteror lights
Headlights W B5/45
Fog light W 3%

Front combination hight
Turn-signal lightfside marker light
Rear combination light
Turn-signal light/side marker and taillight
Stop hghtftaillight
Turn-signal and stop light/side marker and taillight

CP | 32/2 (2067)"7 or 43/3 (349612

CP| 32/2 {2057)"
CP| 32/2 {2057)"
CP| 32/2 {2067)2

Side marker and tailhght CP| 3{1a8}"2
Back-up light CF| 21
License plate light CP| 30ég}
High-rounted stop light CP| 32 {1156) or LED*: Light Emitting Diode
Enging compartment inspection light W 3.B(184)

Interior lights
Foot light W 3.4 (158

Dorne light W) 8

Spot Light Wi B
Daar light Wi 5
Glove compartment light Wi 3.4 0158
Luggage compartrment light Wi 5

NOTE

(11 "' Vehicles with small bumper.
(2} "2 Vehicles with largs bumper.
i3} "3 Vehicles with rear spailer.

{4} The valugs in parentheses denote SAE trade numbers.
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STRUCTURAL DIA M
<Vehicles with Small Bumper>

Engine compartment
inspaction light

Glove compartmant light Higherounted 1op jight

High-mountad
stop light*

aht !
O O ol Teom = Wt
lans Headlight 'O S 9 Foot light
<Vehicles with Large Bumper> Dorne light
Spot light Luggage compartment
3 : light
knGing aompartment "Mt Rear combination light 19Nt ¥
inspaction light e

Glove comparntrnent light

High-mountad stop light

Daor light

Headlight

Front combination light and WFoOTH
optical horn lens

NOTE :
* mark indicates that the high-mounted stop light is mountad on tha reas spoller.

HEADLIGHT

The headfights 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 systam, there is a manual knob 50 the headlights
that the right and left headlights operate can ba moved up and down manually,
independently so that if there should be trouble in

AL

hanual knob

Pop-up switch

Er\ |
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ELECTRICAL - Lighting

< Down position >

Headlight
Mcveignt

Cx,

FPop-up mator
movernent

WK

_a—'—'_'-'-'_ﬂf

16FDORG

OPERATION

Headlight Operating Conditions

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 turnad 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 link
operates through the three fixing points on the right and left
to raise and lower the headlight vertically,

Manual Knob

When the headlight pop-up mechanism does not function
due to trouble in the electric system, this manual knob can
be usad 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.

Headhght oparation or position Headlight
Switch position LP DOWN OM OFF
Lighting switch oM A X
OFF X X
UN Passing switch ON X X
OFF % X
FPoprup switch
Lighting switch O A X
OFF b4 *
OFF
Passing switch Ol ¥
OFF X
NOTE

{1} "X° indicates the resultant headlight operation or position.
{2) "Lighting switch ON" means a switch position at which the headlights light up.
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Raising Headlight

When the Pop-up Switch is Turned From OFF
;DAI?N and the Lighting Switch is OFF or at
When the pop-up switch is turned ON, the
judgment circuit in the ETACS control unit senses
the OM signal and activates the UP timer circuit.
Then, since transistor Trl is turned O, transistor
Tr2 iz alsg ON, current from transistor Tr2 flows
through the U-contact in the pop-up motor WD
{UR/OOWN) switch and from the pop-up motor

Battery

Junetion 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 approximataly 180°
and reaches the UP position where it stops
automatically, current to the pop-up motor is cut
off since the connecting UW/D switch contact
changes from the U-contact 1o the D-contact, the
pop-up motor stops and the headiight remains in
the up position,

Ignition switch {(ACC)

Headlight relay

Pop-up
motor ralay

el
eadlig
[LH)

1
]
{Lighting switch}
gl SR BEAREs ] ' Pop-up mator
| A {RH)
|
|
|
I B
S T e gl
IDimmenrpassing
switch)
FPop-up switch
ETACS controd unit
Judgrmean) girguir LIP fimer circuit
i DOWN tirmer ﬂirc:u'ni_
NOTES
{1) The dotted line (~——-—— | indicates a rmodal with the thefi-alanm system installed. P

2] The two-dotted ling (=« « weax } indicates models without 3 theft-alarm system.
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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 theft-alarm system, lighting
switch is turned to HEAD after the igmition switch
is turned to ACC), current flows from the headlight
relay {coil side} to ground wvia the column switch

Battery

Junction block 4 .
(gengral fuse) . g

 F

(ighting switch), the headlight relay (contact side)
goes OM, 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 wp, and just as in the item meniioned on the
previous page, the pop-up moter relay goes ON
and the headlight goes up.

Ignition switch {ACC)

i : Pop-up
Headligh FF
Headlight !
{LH ‘
- T
{Lighting switgh} | |
[ Ol i e e T T Pop-yp motor
' oFF (FF HEAD i RH
Column! | 0Ff N2 80 pantc L-UF {RH»
switeh : T.ﬂ.ﬁ. EAD TAIL TRL 0 iy I
S R - '
{Dimnrmenpassing
A switchy
= i 1]
i
Fop-up switch (G : .
E e
= L
¥ :___ - i
1
™
ETACS control unit : — kﬁ Tr2
Trl
3 7 2 -
l-.Jr.u:rgmant e I—' UP timeay cirgit  [fe— ,ﬂ] E' i)
DOV timer gircuit wd T
16FQ110
MOTES
{11 The dotted line { —— - —— lindicates a model with the theft-alarm systam installed.

(21 The pyo=dotted ling | — = - —— | indicates modeals without a thelt-alarm systam,
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Lowering Headlight

When the Pop-up Switch is Turned From ON
te OFF and the Lighting Switch is OFF or at
TAIL

When the pop-up switch is turned OFF, the
judgrment circuit in the ETACS control unit senses
the OFF signal and the DOWN timer circuit
functions. Then, transistor Trd also is ON since
transistor Tr3 is turned ON, current from transistor
Tr4 passes through D-contact in the UW/D
(UP/DOWRN) switch and flows from the pop-up
motor relay lcoil side) to ground, the pop-up motor
relay (contact side) goes ON, current flows 1o the
pop-up motar and the headlight starts to go down.
Since the connecting U/D {UF/DOWRN} switch
contact changes from the D-contact to the U
contact when the pop-up motor rotates
approxirmnately 180° and reaches the position for

= - L'

Batter

automatically stopping the down movement,
current 10 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

Whan thea lighting switch is turned to TAIL or OFF,
current to the headlight relay (coil sida) is cut off,
the headlight relay {contact sidel goes OFF and
the judgment circuit in the ETACS control unit
senses the OFF signal at the same time as the
headlight 1s extinguished and, just as in the item
mentioned above, the pop-up motor relay goes
N and the headlight goes down.,

tanition switch (ACC)

Junction block

1.

{general fuse)

Pop-up
grg_ N E 1 ON g | Otor relay
- = E
Pop-up .
i i
;'— e ;!—L 5 b t—ln—gf Eﬂ-tEhl —————————————— ' FPop-up mator
{OFFa AFFf(RH)
Column! HFF{!_ _QF_:,! S s 3
switch » HEAD =i
! TMLlHE"'D ITAII. 1 31
N
:_ R R el i _:i: [} v =1
[Dirvrmerfpassing
switchn}
Pop-up switch| o ” 2 |
L I
B A
E ]
F 4
(1
5=
l &ﬁ Trad
ETACS control unit a ¥ 4
Trl
Judgrment circuin UP tirner circuit :3] Et‘ Trd
: sl o e
DOWH timer circuit B Tr 3
NOTES .
1) The dotied ling { — - —— }indicates a model with the theft-alarm system installed.

TEFOEI

2] The two-dotted fing { — - - — | indicates models without a theftalarm system,
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<Vohicles with Small Bumpar > 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 lans (place for
the lens so light can pass through).

1EFO108

ENGINE COMPARTMENT INSPECTION LIGHT

Whean 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 iHluminate the
engine compartment.

Switch

[
P __.

Insnactiﬂnlig}

Tl e T qAFG0A2
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METERS AND GAUGES

COMBINATION METER

The combination meter uses pointers and has
large, easy-to-read mieters, indicator hights 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 a
mechanital type operated by a cable and for the
wrbe model is an alactric type that is oparated by
pulse signals from the vehicle speed sensor so
the pointer moves smoothly in respanse to speed
variations without pointer shaking.

<SOHC model >

8-13

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 ({{TH.

COMBINATION GAUGE

The combination gauge used is a 3-gauge type
with sporty feeling. There are two types of
gauges: DOHC non-turbo modelfSOHC model
and turbo model.
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VEHICLE SPEED SENSOR
STRUCTURE

The rotating shaft of the vehicle speead sensor is
mounted directly on the transaxle speedometer
driven gear. The rotation of the driven gear is
transmitied to 2 magnet via the rotating shaft. The
IC built into the Magneto Resistive Element

" Hotating shaft 1aponsa

MAGNETO RESISTIVE ELEMENT {MRE)
Characteristics

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

bt
Parallel RE

magnatic field

i i ian
Hotating direct Magnat

16FO0AT

Operation

Since the resistance value of the MRE varies with
the wvariations in the mmagnetic field when the
magnet rotates, the output voitage also varies.
The shape of the wave of this output voltage 1s
shaped by the comparator and then, after it is

Tw\,_l—i SEnsor power |
CH-

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

speedometer driven gear.

1P OOED

the resistance value 15 maximum, when the
direction of the magnetic field is vertical to the
Magreto Resistive Element {MBE), the resistance
value is minimum.

Magneatic field
Resistance value

Magnalic
field direction
Parallal =+————=  Varticsl
magnetic field rmagnetic field
12F0060

Magnet

16F 008

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

' Comparator
s

; Frequency divider circuit

LR . . '
—MT| Sensor output | 1 : 1-rotation

Sensor ground |

Aotating direction mmn:
e ﬁmJF
1 T
(L
hMagnet _H.Ilﬂﬂ.
Rotating shaft qu “V |
'Fr&quenm{ ' '

12F00&0

divickar circuit
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ELECTRIC TYPE SPEEDOMETER
CONSTRUCTION

The electric type speedometer uses an electronic
circuit to control the electric signal from the
vaehicle speed sensor and a cross coil type
speedometer that has a magnet fixed 1o the

Qdometer

Pointer

Pointar plate

Trip knob Tap mater

OPERATION
Electronic Clrcuit

it shapes the wave of the electric signal from the
vehicle speed sensor in the shaping circuit and,
aftar calculating vehicle spesd at the calculation
circuit, it controls currant flowe to the cross 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 tha

Painter 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 built-in gear.

Cross oml

Electronic circuit

rMagnet

current wvalue using the duty data cirewt, 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.

Vehicla spaad
r
56150 T :
A Cirdoe
Wava Cakiar- Meater | _
"I' iG] [~ dri Lnorsct el
Ehipirg o rive :
cireis @roui circuit T g )
Chety data
circust
Pulse motor Pulse motor S1eppeg Damatar
data circuit drive circuit meilor Tiip meter
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Combined
rmagnetic fiakd

Coil 2

Coil 1 magnetic fisld

magnatic figld

Magnetic axis

Magnet

Direction of combined
magneatic fiald

Pointer shaft

HFO0235

0"

Pointar

0 E:-r.qmplﬁ 180

270" 360°

angle

Coil 1 /"’éh\_

acurrent

(R S

\

2
gy
2
:M
—
(

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 a
combination of the two magnetic fields.

Since the magnet is fixed to the pointer shaft, the magnet
rotates to try to align the magnetic axis of the magnet in the
direction of the combined magnetic field and thus rotates the
speedometar pointer,

MOTE
The speedometer pointer ig 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°

s Maxirnum current flows in coil 1.
* Mo current flows in coil 2.

NOTE
When the pointer is at an angle of 0°, it indicates a speed of
0 kmy/h {0 myzh).
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WIPER AND WASHER

The front wiper 15 a semi-concealed type with the
following faatures.

A vanable time intermittent wiper under
ETACS control is used on all models. (Refar to
ETACS for operation of the variable time
intermittent wiper.)

There is a mist wiper function for more
conveniance.

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 washar in the washer tank is low. The rear
wipar is used for improved rear visibility when

STRUCTURAL DIAGRAM

8-17

it rains, etc. It has the following additional

features.

It uses a fixed time intermittent wiper.

The washer is a 1-nozzle 2-jst type and there

is a level gauge n the washer tank for easy

detection of the amount of liquid. It is

mounted in the right rear of the cargo

compartment.

The wiperfwasher switch is mounted on the

right side of the knee protector. It is a

combination wiperfwasher switch and can be

Eparatad when the ignition switch is at ACC or
M.

Wipar arm

e

Washer norzie

Washar tube
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ELECTRICAL — Audio System

AUDIO SYSTEM

There are two types of AM/FM multi-electronic
iuning radios for the radip and steren. 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

highf/low-fraguency sound, rear
single cone for highflow-frequency sound)

STRUCTURAL DIAGRAM

AMFM multi-slectronic tuning radio

Radw remote contral switch

Front speaker

Door speaker
CD player

Antenns feeder cabilg

MOTE
apeakers are also installed on the nght side.

speaker:

Aear speaker

A

* § speakers {front speaker: single cone for high-
frequency sound, door speaker: double ¢one
for highflow-frequency sound, rear speaker:
single cone for highflow-frequency sound}

There are two types of antennas; a whip antenna

with a total lsngth of 800mm (31.4 in.) and a 7

stap retractable motor driven antenna with a total

langth of 900mm (35.4 in.).

Whip antenna

1&6F 01

Matar antenna

AM/FM multi-electronic tuning radio

NMOTE

I o A B e e I e A |

The {22 Zmark indicatas the radio and stereo installation when a CD player is installed.,



ELECTRICAL - Audio System / Accessory Socket 8-19
RADIO REMOTE-CONTROL

The radio remote-contral switches in the air bag MOTE

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 clock spring.

Clock spring

Redio remote cantral switcl
: 19F0116

STRUCTURE AND QPERATION

When a radic remote-contral switch is pressed, a is sent via the clock spring to operate an audio
digital sighal corresponding 1o that switch pressed function.

Radic switch - Radio
CHDOVOD _ Digiel Digital —
Sronal g?::i' Hgna._ signal *I_ ::ﬂqtlf?_llling i Speakar
sl Clack spring o 1'
Radio remote-control switches Switchas
18F 0280
ACCESSORY SOCKET

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

18 FQI0S
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ETACS

ETACS (Electronic Time and Alarm Control
System) is adopted and uses a micro-computer for
cantralized control of all the timer functions and

alarm functions.

unit,

SUMMARY OF FUNCTIONS

This control unit has an input check function to
check normality or abnormality of the circuit fram
the input switch to micro-computer in the control

lterm Functions and operations
Prevention of door | Even if the driver forgets to take out the s OFF
lock when keyis | ignition key and locks the door on the switch. o J
left in ignition driver's side, the unlock ouput works for
five seconds, it prevents the door from Dox  OFF (dosod M
locking by releasing the door lock when the | swich ON topen 3
key is not pulled out. G
[ OFF
door lock  BEFY == | [
switch Lt e
Passprgor  orr
doorlock S8 T | 111
Ewiteh LINL{GK]
UNLOCK  O#
oulpet  OFF | 5000 H 5ave, bea—T5ane L
) _ TEFD2aT
Defogger timer If the defogger switch is wmed on when
the: ignition key is on and the alternator is
generating electricity (L-terminal is 10 V or
maore), the defogger functions for
approximately 11 rminutes. It stops if the
switch is pressed again during the operating Apprax.
tlme_ T8 M.
ON |
Dafogger S0 _ |
Dwfoggar O
wwiich OFF
16R0096
Power window When the ignition key is tned off, the Power windaw switch
timar, seat belt ETACS timer function is activated, and the
tension reducer powWar Window can be GF.'IEJ"IEI-H and closed
timer Lsing 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 staps,
however, if a door is opened within 30
seconds,
bgratan on
EwiloH ¥F r_
Door  OFF [closed : i
wwitch  ON [opand I I
- i
Pawia ' 2
wmdn:.-.r g:}' i HERER
output g PIio ! 2p ;_-"
16F 0302
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ltarms Functions and operations
Dirnrming lights Except when the igmition switeh is on, if the
(Dome light, Foot | deme light is in the position connacting it to

light, Igrition key
cylinder Hlumination
light)

the door, the lights dim gradually and go out
completely after approximately B seconds
when the door is closed,

MOTE

If the ignition switch is on, there is no
d{[r:nmfi‘ng of the lights when the door is
closed.

—

-

Exnguished
- Light dimming

\

L

(o, & 58]  IRAGTTR

Seat belt warning

When the ignition key is turned on, the seat

belt warning light flashes for approximately :ﬂg g;:: — A Figzhing tima
& seconds [approximately 4 timess. + fapprox. 6 sec.)
]
oatoe Nluminsted
IR nguianed__
16R0O034 18F 0195
Interrmittent wiper | If the wiper switch is turned to INT when .
the ignition switch is in the ON or ACC i e e, S
pasition, the wipers move intermittently in a ? e
range of 3 — 12 second intervals according Tt e i
to the setting of the intermittent variabls
volume switch. Wipar 0N
OFF
18R00B0 18F 0200
Mist wiper If the washer switch is turned on for less . Less than
than 0.6 second when the ignition swatch is 6 ser-
in the ON or ACC position, the wipers move
through cne cycle. I
i
1830080 18A01 TH
Washer linked If the washer switch is turned on for 0.6
WiET second or more when the ignition switch is |/ e
in the ON or ACC position, the wipers begin | [ : 0.5 gec.
10 function 0.6 second after washer fluid s | i
sprayed out, continue wiping for 2 -3 2 -3 oycies
cycles after the switch is turned off and
then stop.
18RO 81 18R0093
Headlights The headlights are raised and lowerad by | Lishing - O
UPIDC?WH control | operating the popwup switch and lighting HLH i i
switch, ' i
{Refer 10 pages 8-7 for raising and lowering | saiien E,’Q‘F : *I i
the headlights.) Gsec., | SsEC.
] | fe—n] |
1 |
Lip aufput EI::: { | |
' |5 ame, | AT
| |
| i-i—ll | --»-«--1
Dewn  ON + ' ""_L
outpuy  OFF : :
mgior  DLANN

1RFOEGR
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PARTS AND FUNCTIONS RELATED WITH ETACS

Functions

Componants

Prevention of door lock
when key is left in

ignition

Defogger timer

seat belt tension reducer

Fower window timer,
tirmear

Cimming light

Seat balt warning light

and buzzer

Headlights UP/DOWWN

control

Input
side

ACCH

>

>,

® |2 | |Intermittant wiper

= x| Mist wiper

> 1> | Washer linked wiper

lgration switchi e 1G1
152

>

kay raminder switch™

Wiper switch {INT)®

o

Variable intermittent

Column wipet control switch?®

switch Vasher switch®

Lighting switch

Dyorovr switch™

o

Cwoorr lock actuator®

ol

Defogaer switch®

Pop-up switch®

L.H.

Seat belt switch
A.H.

Alternator {L-terminal)®

Cutput
side

Wiper relay

Dorme light, foot light, ignition key
cylinder illumination fight

Doar lock power relay (UNLOCK)

Powver window relay, seat balt
solenoid

Seat belt waming light and buzzer

Pop-up motor relay

Defogger relay

A

MOTE

{1} * mark indicates a switch or sensor that can be used for input inspection with 8 volimeter,

{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 centrol
unit by using @ voltmeter 10 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 tha following
functions.
(1) Ignition switch (ACC and ON}
Diagnosis ) Wiper switch (INT)
FeRDN (3) Variable intermittent wiper control switch

ERE {4 Washer switch
Key reminder switch
Door switch
Door lock switch
Defogger switch
Pop-up switch

Junatian
hloek

Diagnosis connactor

EEISS

—

Ground ETALS
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PREVENTION OF DDOR LOCK WHEN KEY 15
LEFT IN IGNITION

(1l

(2)

If a door is opened (door switch ON) when the
key is in the ignition switch (key reminder
switch OFF), AND1 cutputs an H signal.

If the inside lock knob on the driver's side is
pulled backward {door lock actuater LOCK),

ELECTRICAL - ETACS

signal to the timer circuit but, if the inside lock
knob on the driver's side is pressed forward
{door lock actuator UNMLOCK), ANDZ and AND3
cutput an L signal, and passing through OR,
input an L signal to the timear circuit.

AMNDZ outputs an H signal and passing through (3] When an H signal is input to the timer circuit,
3, inputs an H signal to the timer circuit, the timer circuit is activated, Tr is turned on,
i1 the inside lock knob on the passenger side is the UNLOCK side of the door lock power relay
pulled backward (door lock actuator LOCK), is turned on and all the doors are unlocked.
and if the inside lock knob on the dnver's side If an L signal is input to the timer circuit, the
is pulted backward, ANDZ and AND3 output an timar circuit is not activated.
H signal, and passing through OR, input an H
Fusible link (B}
<Vehicles Without Theft-alarm System>
@ multi-nurnun
e
In A
ETACS unit J; 4!
Jumper
conneactor
ARLA
Lo i
! Conatant
woltage 5
ANLZ
+— WA
Tirner girguit Te
2]
Wy w—m@ Urtock O =5
Lwyl A SR {IFF e st
T v v \JJ A
NONS NS NS RV
Loce |Dogr lock
BFE. ; powwar relay
-
g
L i
Prigbes” | b soren o] &
N
£ & Do rl-::{cr::‘hH] it
SATIC
{RH) {LH} actuator {LH] Ecﬁ;tg]ffﬂm
Door switch A

TEF 0309
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<Vehicles With Theft-alarrn System:>

Fusible link {8
A
=L
108, |
® O
Key rerminder
Y. s::ftnh
T e
5 ETACS unit Juﬁ‘lpﬁr connector

¥]

<>

{RH}

{LH}

Door awitgh

Daor lock

Multi-purpose
fuse

actuator {LH)

C“L?E‘“"E‘v
AND:z valtage
N —— o
Timer ¢ircuit Tr
NOTL AND: ON 5 gac,
Lirtlock
o i i ) Ll St R
e
NOT 2
v v v E
e iy VW v
Doaor lack
power relay| o
s l
1

Door ook
switch {RH)

Door lock

TEF0I0

actuator {RH)
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ETACS

DEFOGGER TIMER
(1} If the defogger switch is turned on

when the

ignition switch is on and the alternator is
generating electricity {L terminal is 10-Y or
more}, the input 12 NOT is L and the reversed

H signal activates the timer circuit,

{2}

Then, the H signal from the power circuit and
the H signal from the timer circuit are input to
AND, the AND cutput goss H and Tr is turned

0.

As aresult, the defogger relay is activated and

Ignition switch {1G1)

0/ Multi-pumpose fuse

current flows to the defogger.

Then, 11 minutes later the output of the timer
circuit becomes L and the defogger is turned
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 offt and current stops flowing to the
defogger.

Ignition switch {IG2)  Fusible link (&

{3) / Multipurpose fuse

Defogger
relay

S ETACS unit
Powaer circuit
Timer circuit |
11 min. AND
NOT Setkind
: O™
l L
i L nr
7 W
W A
A
/\ Defogger )
-~ 2 ON switc Altarnator
OFF {L-terrninal)

i

Defoggear

16 ED308
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POWER WINDOW TIMER AND SEAT
BELT TENSION REDUCER TIMER

{1} When the ignition switch is turned on,

operation of the power windows is possible
since an H signal is input 1o OR, the Tr is
turned on and the power window relay is
turned on. At the same time, since the Tr is
turmmed on, the front seat belt sclenoid (tansion
reducer function) can also function (Refer to
Group 23A — Seat Belt for the tension
reducer }.

When the ignition switch is turned from on o
off, the operation 15 the same as in item (1)
since the timer circuit outputs a 30 seconds H
signal because of the reversed H signal due to

k3

NOT1, an H signal is input to OR, and
operation of the power windows and
operation of the front seat belt solenoid are
possible (30 seconds).

When the ignition switch is turned from on to
off, an H signal is output a 30 seconds from
timer circuit and, if during this time a door is
openad, the door switch is turned on, the
input side of NOTZ2 goes L, the reversed H
signal is input to the timer circuit reset, and an
L signal is output frorm the timer circuit to stop
aperation,

b nigicn Fusible ible
switch [|G1} fink (&) mﬁi
Multi-purpose . Mulii-  p
@amse el 19 [ Multi-purpose fuse @? purpose i
uge relay
: swikch
Jurmnper off | (1.H)
CONNector

Seat
solenaid
{LH}

o) A ETACS unit

s w7 . - &

F::-?.rer wlndﬂw
4 i rmain switch
Constant Timer R RH
voltage 5V NOT, circuit : One- iip. Jui g0 P 7 DOV
' —]>o— H H Tr tauch a
oY L down DFF
EU' S8t circuit 'T“‘ -
azet it ;
Lok 0
_{ 4 switch T ¥
NOT:z

(B H)
Door switch

{LH}

*1: Vehicles without theft-alarm system
*2: Vehicles with theft-alarm system

(LH) (AHI

Power window maotor 18F0311
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DIMMER TYPE LIGHT
(11 If the dome light switch is in the DOOR

position and the door is opened (door switch
O}, 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.

ELECTRICAL - ETACS

AMD outputs an H signal and activates' the
timer circuit.

The timer circuit outputs to the Tr base a
signal that gradually varies for B seconds due
to duty control, and the veltage for the lights is
qgradually reduced to dim the lights.

if the ignition switch is off, input to NOT {3 If the ignition switch is turned on, the input to
becomes an L signal and the reversed H signal MOT becomes an H signal and the reversed L
is input to AND. _ signal is input 1o AND. As s result, even if the
If a door ts closed at this time (door switch door is closed, the light dees not dim but is
OFF), the circuit of door switch — ground is grtinguished immediately since the timer
cut off and, since an H signal is input 1o AND, circuit is not activated.
Ignition switch G Fusible link
M Lati-pu rps e . -
'@2 fse i@/ Multipurpose fuse @ i pud:étl-purpnse
Jumpear {ome
cannestor light
@ 'grm'ﬁ kety
: cylinder -
bEr @) Faot light iflumination
¥ light
ﬂg*mm ;
.J"‘\ Y l
v ; kv
s
BY Constant Timer circuit
h. 4 voltage 5V {{ Approx. & sec. ) 2
= —M—@ ¥ ETACS
NOT ARD 2 < P
o1 ;' Q
‘T‘ﬂ‘ A -I—H-ITE le_
‘n‘F'Fjl .{” Efﬁ‘?
OFF - OFF '[,T__fm
(RH} LH)
tBF D06

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

8-29

an, Consequently, the 8 sacand light flashes

belt warning light to the Tr collector. Also,
when the seat belt switch is on [seat belt not
tastened), 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 15 output from both the timer
circuit and pulse circuit to AND, Tr is turned

Ignition
switch (IG1)

@ { Multipurpose fuse

and the buzzer sounds,
{4} Afrer flashing for B seconds, the light goes out
and the buzzer stops.
& If the ignition switch is turned off during the 6

seconds, the light goes ocut and the buzzer

stops,

6 If the seat belt switch is turned off (seat belt

buckled) during the 6 seconds, the buzzer
stops.

Fusi
lirik

@ Muylti-purpose fuse

Key reminder
switch

Combination
matear

SEAT BELY

‘!‘l)-—qr—

N ETACS unit
] Timer circuit
H
TR AND
€ sec.
Pulse circust
i *®
e

Tr

16F0207
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INTERMITTENT WIPER

i

If the wiper switch is turned 1o the INT
position when the ignition switch 1s in the ON
or ACC position, the voltage wvalue from the
intermittent variable volume switch is input to
the intermittent time detection circuit.

The intermittent time detection circuit outputs
an M signal at the intermittent time according
10 the set value of the intermittent variable
volume switch and, via OR, turns the Tr on 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
10 the washear switch ON time detection cirguit
and, whan the washar switch ON time i3 lass
than 0.6 second, timer circuit | 5 activated,

{2}

(e}

thera 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 0.8
second or more, washer switch timer circuit |
is activated, there is a (0.6 second delay due to
the functioning of the ON delay timer ang the
Tris turned on via OR for one wiper cycle.

‘In addition, if the washer switch is turned off,

the timer circuit || operates the wiper for 2 — 3
cyclas after the washer switch is turned off
since there is a 2.5 — 3.8 sacond delay befare
the output is turned off.

During intermittent operation with the wiper
switch in the INT position, the mist wiper and
wrasher linked wipear operate.

ignition switch (ACC)H

%Mu ti-purposs
~ ETACS umit fuse
W
T Tirrer gircuit | Jumpear
OnN it = 0.6 e} connector
"—"II'II'I..'—"—”II""'U— [ntermittent "_“F 1
tri.ImB";IE'iﬂﬂtiﬂn InpmﬂFF L—
circult 1
kgt
(OFF i
Wiasher T=0.6 = 0.7 nec.
A, e S
1 =] an - - -
cigcuit -I:I-‘I:I?E[EGETIIEUI[ | HEl
i (N i
LE!'FF I
O ITY ...;__Lrg
Chelpai
] of i — Ry
Ti=08 sac.
T T2=25— 38 sac, T
o T P £
i 7 T

Front
Wiper
otor

18FQ308
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THEFT-ALARM SYSTEM

When the theft-alarm systerm has been armed by
a fixed sequence for locking the doors without the
kav, 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
three 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 ralay

Starter relay
Hood switch

Ij;_a@

Starter

Headlights

OPERATION

Security lght

the ignition key is not used.

Mote that this system is controlled by the
Electronic Control Unit (ECU) as one function of
the ETACS (Electronic Time and Alarm Control
Systeml.

The systemn is composed of the components
described below.

MOTE

The "ECU" {Electronic Control Unit) indicates the
ETACS control unit.

Eey-reminder switch
Liftgate oylindar lock switch
Lifrgate switch

Door key cylindar

—_ unlack =witch {L.H. and B.H.)
Desor swateh Door lock actuator switch
{L.H. and R.H.} (L.H. and R.H.]
Thaft alarrm SRR
horn relay

Theft atarm
starter ralay {M/T)

About 20 seconds after all doors are closed and
locked, the liftgate is closad, and the hood is closed —
SYSTEM ARMED

Authorized [

}

Q' Mormal starting

A door, ftgate or hood i5
broken to open — ALARM ACTIWVATED

El _)}Engine is dizablad from starting.

Unauthorized
Harn sounds 2)
Haadliohts flash %\h‘i it
a 3 é“@- 1

o i’ Drivar unlocks a door
or the liftgale wath the key.
i

7 RS ALARM DEACTIVATED
; (SYSTEM DISARMED)

WGFO2E5
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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 alf doors.)
NOTE
(1} The system is set regardliess of whether
the hood and lifigate are open or closed,
and is armed as soon as the light goes out.
2} While 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 systemn will be disarmed,

{1} If the key is used to unlock a door.

(2} i the system is armed while the driver is still
in tha vehicle, the system can be disarmed by
inserting the ignition key and tuming it to the
ACC or ON position.

(3} |f the door is unlocked while closing the door
or the door is ajar.

{4 If the door is unfastened while the SECURITY
light illuminates.

(5 i, after the keyless warning is set, the door on
the driver's side or passenger's side is locked
but not completaly closed (door-ajar).

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
intarmittently 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.

{2) If a further attempt at forcible entry is made
after the first three-minute alarm has finished,
the three-minute alarm will be activated again.

ELECTRICAL - Theft-alarm System

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 1o fully
open the window on the driver's side.

{21 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,

i) Lock the driver's door with the key or the
keyless- locking method.

(5) 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 uniock the door, and then
open the door,

(7} Check to be 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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ENGINE - General Information

GENERAL INFORMATION

The engine is a VB, 3 liter engine with SCHC or
DOMHC-24 valves.

The SOHC engine is the same as an engine in the
Rarm Raider and Ram 50.

The DOHC engine is based on the SOHC engine
but, since it has DOHC 24 valves, the relation of
valve timing train and cylinder head are different

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
systern.

SPECIFICATIONS
Iterns - SOHC DCHC DOHC-TURBO
Total displacement ec leu.in.} 2,972 1181.4}
No. of cylinders . Vtype, B cylinders
Combustion chamber type Carnpact type Pentroof type
No. of intake/exhaust valves |per cylinder) 1 for each 2 for each
Valve structure SCHC, belt drive DOHC, belt drive
Bore x stroke mm fin.) 91.1x76.03.59x299)
Compression ratic 89 10.0 8.0
Max. output (SAE net} HPfrpm 1644/5,500 222/6,000 300/6,000
Max, torque {SAE net) __ftlbs./frpm 185/4,000 201/4,500 307/2,500
Walve timing
Intake
Open 18° BTDC 16* BTDC 16° BTDC
Closed 59° ABDC 55° ABDC §6° ABDC
Exhaust
Open 59" BBDOC 48° BB s0° BBDC
Closed 19° ATDC 15 ATDC 17¢ ATDC
Fuel supply method Electronic controfled MPI
Type - No. of turbo chargers i ] = Turbo x 2
Distributor method Distributor type Electronic controlled three coil type
Ignition equipment Eggg; timing control Blectronic sortralis type
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ENGINE - General Information

ENGINE SECTIONAL VIEW (DOHC ENGINE)

TENGIAG




9-4 ENGINE — Base Engine (DOHC Engine)

BASE ENGINE (DOHC ENGINE)
CYLINDER HEAD

The cylinder head is made of aluminum alloy. The
intakefexhaust port is a cross flow type and the
four valves are arranged and shaped as shown in
the figure below.

Squish area

SR

oiLGEET

The combustion chamber 15 a pentroof type and
the spark plugs are arranged in the center of the
four valves.

Intake port

Exhaust port

] DILOEAE

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 knock sensor

The following are the main differences with the bracket.

SOHC engine. (3} Reinforcement of all parts of the cylinder biock

(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.

Hola for ail drop

Boss for mounting
krnock sensor bracket

CILOS0E

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

Illl("il‘l‘ih .

{ Oil jet
|||| |' k jopens valve at
i
: || ||'|||| Zkgfem? (28 psi) or more
:I..I i il 5 KL 'I
:Iil 1k il

hain bearing Crankshaft

JEND229
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(50 The main bearing cap has the same single bearings to improve the strength of the
shape with bearn as previously but there is a cylinder block {Turbo enginel.
stay on both sides of the No. 2 and No. 3 main

25 0 T SRy,

¢ {:" Main bearing cap

FEMND327

VALVE AND TIMING BELT TRAIN (DOHC ENGINE ONLY)
VALVE MECHANISM

The vaive layout is in a V-shape, the same as the tha mowving valve system increases and a roller
SOHC engine, but there are two camshafts each rocker arm, the sarme as that used in the 4GB63-
for intake and exhaust because there are four DOHC engine, is used to reduce this friction.
valvas, An end pivot type hydraulic lash adjuster is used,
since this is a 4wvalve DOHC engine, friction from the same as in the 4G63-DOHC engine.

Intake
Rocker arm carmshait

Lash adjustor o1 LOD24



ENGINE - Base Engine {(DOHC Engine) 9.7

TIMING BELT TRAIN

The four camshafts are driven by the one cog type
timing belt via the camshaft sprocket, Timing belt
tension varies according to engine temperature
and time used. Therefore, there 15 autormatic

tensioner to maintain the belt at a fixed tension,
The automatic tensionar structure is the same as
that used on the 4G63-DOHC engine,

Camshaft sprocket {testh = 48)

O

Vil

Automatic Eensonegr
Cross section

FEMO3 28

Y
Tension pullay T
l 1'_-":"_7—._

Automatic 1ensioner At

[eller pulley

S
Crankshaft sprocket
{teeth=24)
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ENGINE - Mounting

MOUNTING

The enging mounts USE a principal axis inertia
support systam.

This support method on the principal axis inertia is
a structure that supports the top of the angine and
top of the transaxle to effectively control engine
vibration.

DOHC moaodels have dynamic dampear on the top
of the angine mount to cut out high frequency
noise,

Roll stappers (front and rear) are installed on the

STRUCTURE DIAGRAM

insulator

Transaxle
micunt

Mo, 1 crossmermber
Mo. 2 crogsmambar

Fromt

crossmember that is elastically supported on the
body to reduce transrmission of engine vibration to
the body.

The various mounts have the following features.

e FEach insulator has a hole to effectively absorb
small and large vibrations.

e There are roll stoppers for FWD models and
AWD models to effectively absorb wvibration as
a way to differentiate the damping force and
spring constiant.

% "‘:}E:::’faﬁ;r%?

G

Cwnamic

Garaes Transaxla

mouny

Engine
mount

_Pr\_. ] 7[ ) jl\
“ Front { {3

—Rear roll
i stopper

.......... Crassmermnber

MNa 1
arossmembear

Front roll

Front roll :'u ! stopper
stopper j l iFOa
'\. |I T ——
\\\_/'J W
Enging rmount
mFOQT
fnsulator

e
E i
P g

" A0es2

NOTE
The engine illustrated is for a DOHC engine.
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11-2 INTAKE AND EXHAUST - Variable Induction Control System

VARIABLE INDUCTION
CONTROL SYSTEM

The structure of this system 15 as shown below, GROUFP 14 - Variahla Induction Control for details

and the induction control valve is opened and about the operation and control of this system.
closed by the variable induction servo. Refer to

.~ Thrattle valve

Intake manifold -.w*"’
e/ l': Variable
inducticn
control DC moter
——'——-—--__tl i — Worm wheel valve /
1 ™
9—@—— - 7 _ Drive signal
Shell of air intake
q | | plenum =
.,_@_—_,:._._-q i - = Frging speed]  ECU
In?uc:tic-r- wg’iml = ‘!f
_ valve assernbly
4._-—-—-——1]] I = Worm gear  |o4,erion [ 5 f
control valve
position Crank angle
= - SENS0r S2NS0r
- oo
'l.l'ari-a:b]a/
induGtion FHNO1O2
control
SE M0
At low engine speed _ At high engine speed

Induction control valve

{ V& riab!e
Induction
control

Induction control valve
PAstIon Sensor

ECLI

ZIHO0G
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Turbo Prassure Control

TWIN TURBO AND TWIN INTERCOOLER

A compact, lightweight, very efficient turbo with
outstanding response i1s used in a@ach bank, front
and rear, for the best turbo feeling at all speeds,
from low to high. The turbocharger comes with a
water-cooled TDO4 type waste gate valve, The

intarcooler is a very efficient type and each one is
arranged on the front and rear banks just like the
turbocharger. With the combined action of the
turbocharger and intercooler, powerful accelera-
tion is possibla from any speed.

T —

Turbacharger

TURBO PRESSURE CONTROL

The waste gate operating pressure is controlied to
make possible flat turbo pressure characteristics

Intarcoalar

Intercoolar @
7INOI07

over the entire rpm range and 1o provide a linear
acceleration feeling.

Intercooler
L Fi® fedndirinmrin]
LFATIFISiE R resi )
OORTTR)y  —
@ GRS = A into enging
[irnrnrnyRaatacns]

Bar froan

=

air cleanar

VWaste gate
solenoid valve

ECU

Exhaust to
exhaust pipe

\Wasla gate actugtor

FJINOI108
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EXHAUST PIPE

The exhaust pipe is divided into three sections,
frant pipe, center pipe and main muffler. It is
installed on the body via a rubber hanger to
reduce transmission of wvibrations from the
axhaust systern 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 as
the main muffler.

<Non-turbo>

Oxygen sensor Center pipg

Flexible pipa

Front pipe

<Turbo>

Flaxibla pipa

INTAKE AND EXHAUST - Exhaust Pipe

Also, the sound of the exhaust is a powerful
sporty sound.

The main muffler in turbo models uses a newly
developed active exhaust system so the sxhaust
systermn can be used properly.

Main muffler

huffler cuttsr

DEFO0AT

Activie axhaust sysbam
contral unit

Actuator

Muffler cutter

f s

Fromt pipe

Catalytic converter

- =
=

Changeover valve
r'::'lal'n rmufller

F— 7 -

R =

From enginec

(=
W  Cataltic converter

s - MALfFler Culter
Main rmuffier

EFO014

Active axhaust system indicator

Wire = Mode changeover
4 eaa|Conteol |, SEW'JE“h 3
nit ngine speed {rpr)
" = Throttle opaning ]
degree Mode changaover switch

Actuator
O5FOCA0

OEF O D
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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 consumpticn and mproved
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

|
1 LY ] J_:&_ e Il
= I - .
= jd,:-:\"‘-r -
o |
fain muffler

Changeaovar valva

| W 7 7

N Ty

.hq.F:**l "y mp
] sy,

htain muffier

{Changeover valve opening/closing hystarasis)

Valve open---——-— -/ /
Valve close
3,500

—Erging speed
frpm}

{1) SPORT mode

If the SPORT mode is selected with the mode
changeover switch, the actuator is activated by a signal
frorn 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 fuel consumption and driveability
are improved since pressure |0ss is reduced.

{2} TOUR mode

If the TOUR mode is selected with the mode changeover
switch, a signal to ¢lose the changeover valve is sent to
the actuator from the control unit when the accelerator is
fully closed or whan 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 guietness in the
normal low speed range 1$ 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 opans and is the same as in the
SPORT mode for improved consumption and
performance in the high speed range. Whan engine
speed again falls to 3,500 rpm (thare is slight hysteresis),
the changeover valve closes.
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GENERAL
Electronic control multi-point injection system is system of the 6G72-50HC engine in the RAM 50
used as the fuel systermn on all models. and the 4GB83-DOHC engine in the

This system is basically the same as the fuel LASER/TALON.

Applicable engine
6G72-50HC B8G72-DOHC  BG72-DOHC Turbo

hain improvements, additions

Use of pressure type air flow sensar X X X
Use of a resonance type detanation sensor - X X
Lise of variable induction control — X -
Use of main muffler control (active exhaust) - — X
Usge of twin oxygen sensor - - X
Use of 3-coil distributor-less ignition method - X *
Usze of 2-way injection injector - X X
Use of fuel pump discharge volume control - - W
Use of stepping motor position control during anti-lock N 5 3
braking system functioning
Usa of full control of engine and transsxle - X -
Change in turbo pressure control - - -
Change in air conditioner relay control X * *
Change in engine warning light {malfunction indicator light} i " &
contro
Change in diagnosis functions X | * b

NOTE

A Available

=2 Mot avarlable
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SYSTEM BLOCK DIAGRAM <6G72 - SOHC -

Air Howy sensor
LAFS)

ntake air temperature sensor

Baromediic pressure Senso

R ST Bt W Y P FTE

Threttle pasition sensor (TPS)

ldle switch

TEC sensor

e

---------------

Crantkshaft angle s;aﬂ_n;ur

Chdygen Sensor

Vehicle speed sensor (read switeh) |-

Air conditioner switch 1

ik L R e 8] [ ol o e e o o L

Air conditioner switch 2

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

Electric oad switch

{nhibitor switeh <A

lgnition swatch -G

Ignition switch ~5T

Terminal for ignition timing adjust-
ment

Poyuwar Hlmpply 5

Changeowvar terminal for ssH-

diagnosisfdata transmissign

Engina control unit

|1| Fuel injecton ¢ontrol

[2] Idla speed control {I5C)

Ignitien timing control

[»]

Fuel pump control

[5] Air conditioner relay control

[=)

Controd ralay cantrol

{power supply to 3Ensors and

actualor]

=]

reset control

Self-diagnosis autput

RAM data transmission

Air flowe sensor (AFS filter

Engina waming hight controd

1
L

Mo, 1 injector

Mo. 2 injactor

[ O IINBRIIE e

Mo 4 i.n.iﬂﬂl:ﬂr.

C T

Mo. § injactor

Mao. 6 injactar

I5C servo
[stepping motar)

lgnition coil
[power transistor}

Control relay
(Fuel purmg ralay)

Air conditioner ralah';“

Control relay
{rmain relay)

Air flow sensar [AFS)

Engine warning light

A A S T

Seli-diagnosis output terminal

{for MUT)

Driagnosis output terminal

S A T e LT L]
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SYSTEM BLOCK DIAGRAM <6G72 - DOHC-Non-Turbo>

| e —

e b e et

Emmmnmplmaunm f—

3 ngine coolamnt Hmpﬂralure SENSOT

Throttle position sensor [TPS)

Idle switch

T o IR TT R AR RRR IR E AR RS i vabdea e ik

TDC sansor

Crankshaft angle sensor

Oheygan Sensor

Vehicle spead sensor reed switch)

Air conditioner switch 1

=

Air conditioner switch 2

Power stesring oil pressure switch |

Electric load awlt::h

Inhibitor switch <AT>

Ignition switch -G

Ignitsan Emtd'u 5T

Dammtm !E“I‘IE‘I:I'F

Induf:um mnlrnl wluu position
sensor <Non-Turbo>

Powar supply

Terminal for ignition timing aqust_--

Ehangamr tarminal for :H.-.If-
diagnosis/data transrmission

o o o o e 3 o e e

Fower transistor ﬂnﬁengina
lgnition signal}

% Transaxle control unit <A/

Engine contral uni

0]

=] &

]

Fuel injection control

Idle spaed contral (ISC)

lgrition timing contiol

Fugl purnp control

Air conditioner relay control

Control relay control

fpovwar supply Lo sensors and
actustor)

Wariable Induction contral
<Mon-Turbos

Air fliow sensor (AFS) filler
ressl ooninl

Engine warning kght control

Sef-diagnosis output

RAM data transmission

Hm1nm
Huzﬂﬂﬂu-'

s
| MNo.dinjector ...

No. Sinjector

B i

e o

| Mo. & inecer

-

A ISC serve
{stepping motor)

{gnition coil
ipower transistor)

Control relay

| tfuel pump relay]

raiir,r_ ______ .
Uvain releyl

Variable induction control servo

iDC motor} <Non-Turbo>

-{ Alllmu SENSor ll,ﬁ.FSj

e e e —

Engme warning hght
malfunction indicator light)

Sel-diagnosis output terminal

i Diagnosis oulput terminal
1 tFor MUT)

i




FUEL SYSTEM - General 14-5
SYSTEM BLOCK DIAGRAM <6G72-DOHC - Turbo>
| Air iow sensor Engine control unit | Mo. 1 injector e
T, T || Mo Z injector
et - : | Itl'_ T ink
Fl.ﬂ i = e e
— O - H Mo simecior
Barcmetiic pmmm un:m:-r —| No. 5 injector
e S EE———— — Mo £ injector
Enging mnlunr lumpmﬂma SANSOr R
Throttla position sansor (TPS) Idis speed control (15C) | 15C senvo
i o esiioc ] | £ 1 fstepping moton
ldle awitch e o
. lgrvition conl
TDC sensor Ignition timing control | ipower transistor)
Erankshn_i'f angle sensar Fual pump control Control relay )

by e

s

Twan oxygan sensor

VRS SO0 SN Ye o

Adr conditioner switch 1

Air conditioner switch 2

' E— oo

Power steering oil pmsme swm:h

Electric load switch

14 Pl ol s b b SRR SR i e

lgnition switch =IG

lgnition swilch ST

Dretonation sensor

Muffler mode changeover
swilch

Powear supply

Terminal for ignition timng adjust-
mant

Changeaver terminal for salf-
diagnosis/data transmission

AL

transistor unit (angine
| ree--- ) Signall

Anti-lock braking systern (ABS]
COnrg| unit

1 1 N 1 B ) B ™ S 1

E & = =

E EE [

Fuel pump discharge volume
oontrol

Ak condionad relay control
Control relay control

fpower supply to sensors and
actuator]

Fuel pressure control
Turbo pressure control
Turbo meter control

Main muffler commol {active
exhoust)

Air flow sansor (AFS) filter
reset control

Engine warning light control

Self-diagnosis output

AAM data transmission

{fuel pump rel_ai_lflj:i_l_ )

._iFlmipumprEhyl'h 2
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Control relay
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Engine control unit

CONTROL UNIT

ENGINE CONTROL UNIT

Compute fe—N
17j—L

A RO

Input sensor
Input interface

Qutput intarface
|
Output actuator

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 torgue The engine control unit uses this signal not only to
reduction reguest signal 1o the engine control unit delay ignition timing and reduce torgue but also
when the transaxle control unit controls gear inputs a torgue reduction execution signal 1o the

shifting.

Transaxle control unit

b

transaxle contral unit,

Engine control unit

B
Torque reduction reguest signal o ;

oy

—_—

Torgue raduction execution signal

— >

= [

-_——

TRLOBS T A

CONTROL UNITS BETWEEN ABS AND
ENGINE (AWD)

ABS control unit Engine control unit The ABS control unit inputs a motor relay "ON'

To rmotor relay]

.

signal to the engina control unit when the ABS
v functions.

The engine control unit usas this signal to drive
the ISC servo for improved ABS performance.

TFUORED
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SENSORS
AIR FLOW SENSOR (AFS)

The air flow sensor {AFS) is the sensor that
measures tha amount of intake air and is mounted
on the am cleaner. The AFS uses the Karman
vortex phenomenon to detect the amount of
intake air passing the air cleaner elemeant and
inputs it as a signal for the amount of intake air to
the engine control unit.

Pressure sensor

Rectifier

Yortex generation ¢olumn

By-pass passage

Qutput voftage

Chatput signal frequency tkHz)

Air flow volume {g/sec.) ECI003

e U UL,
0.68Y —

The angine control unit uses this signal for the
armount of intake air and the engine speed (rpm)
signal ferank angle sensor signall to calculate and
determine the basic injector drive tims.

An intake air temperaturg sansor and barometric
prassure sensor are attached to the AFS,

Vornex pressura inkat

TFuOr22

At low speed
ravodution .1 sec.

: .

At high speed
reyclution |:|1"| o,

=t [

4.8y —
osv U ULULTUIVIVITIN

GFUD492
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It a vortex genaration 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 wortex 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

Fressure sensor

Air

]

Earman vortex

v
|1\ILI1I|/|

To throttia body AFS

—>

FUEL SYSTEM - Sensors

variations also increases in proportion to this. In
other words, the freguency of the pressure
varigtions 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 wvortex using a semi-conductor type
pressure sensor. The AFS changes the pressure
varigtions 10 a square wave and inputs it as a pulse
signal proportional to the amount of intake air flow
to the enging control unit.

FFUDT46

Arnplifier b T o |
output Mt L ..
CuLpUt I
TEUSGTAT
FPower supply

B
Pressure sensor

ifrom control relayl
'

e
e

. Square wﬁva’
Filter circuit— |forming
circuit

Amphfiar

f

AT

Air flow sensor

Engina control unit

TFUOT4A
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DETONATION SENSOR

The detonation sensor detects cylinder block
vibration due to knocking and outputs voltage
proportional ta its strength.
The number of cylinder block vibrations due to
knocking wary for sach engineg and in the
detonation sensor, there are a vibration plate
with the sarme number of vibrations (natural
plate — frequency} as the cylinder block and a
Engirie control unit piezoelectric efement to generate voltage when
Detonation sensor the vibration plate wvibrates. "When knocking
occurs, the vibration plate rescnates with ths
e A cevlinder block vibration and the detonation
J_ T sensor outputs a high veoltage. When knocking
B b iy ceases, the detonation sensor output voltage
l falls because the vibration plate does not
rasonate. The engine control unit uses this signal
- to retard the ignition timing according to the
i i strangth of the knocking.

FFU1032

Witiration Prezoelectric alament

Rosonanca point

Output voltage

Fraguengy Satinain

— INDUCTION CONTROL VALVE POSI-
S 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
urmt.

The engine control unit performs the vaive
opaning/closing control by using this signal.

The engine control unit drives the nduction
control valve once 1o a fully closed position
{position where it hits the stopper) when the

..........

Induction control
va g

Worm wheel TFLOD0E

Flat gear ignition switch is turned on to perform the initial
setting.
"':'L _
"",i OC motor
R
W Indugtion
|, control
‘//’ valve position
sansor
Worm gear i TFUOS0S
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MUFFLER MODE CHANGEOVER SWITCH
<DOHC-TURBO >

When the driver turns the muffler mode changeover switch
Muffler mode on, the engine control unit reduces exhaust noise for
S LS improved quigtness {Tour mode), On the other hand, when
| the driver turns the changeover switch ofi, the engine control
f T unit reduces exhaust gas resistance to improve the
= BY acceleratian fealing (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 airffuel ratic in both banks,
there is an oxygen sensor for each one before the catalyst of
both banks to enable feedback control of the airffuel ratio for
sach bank separately.

Each oxygen sensor is the same as the conventional oxygen
sgnsor with heater.

Engine control unit

o
£
g

BFUQ49T

POWER TRANSISTOR UNIT (ENGINE IGNITION SIGNAL)}

Povwer supply
{from ignition switch)

Fower transistor unit Engine control unit I.
OCs
i,
By
RilE b Lde g | il a
: 1t by IB= o r q t' } N
2 T ) I )
=
5 &-{-H—)——@ : ” 2 !\
E -3 E : : {{." ’] = i0C, %
GND
£ : B
.E NOR circuit 1

circuit

Ignitinn

signal TACO

detectioy ] - o -
Time

e —=— T fachometear TFUO?SD

The generation condition of the engine ignition no ignition signal i1s generated at the ignition
signal is detected. timing, the engine control unit puts in memory the
if thare is an abnormality during driving such that relevant diagnosis code {No. 44).



FUEL SYSTEM — Actuators

ACTUATORS
IGNITION COIL

Engine contral unit

14-11

lgnition switch

’\~ Battery ,-'
— I!I|I|||IEI-_-:|—-|§
'.ll'
[_&7 : o
| MNo. 4 cylinder [
4 1T | L
#
Ty Y = A
U Ta L B(_" g & Mo, 1 cylinder [
A i T @ | Mo 5cyinder [
o. & cylinder -
B g L
- o ‘
r"‘
i =) Mo, 2 cylinder :j
P (¢ @] No 6oyinder [
7T - "_ﬁ
b p— .
NOR gircuit
Mo, 3 cyhndar |
4 Q -—
. : -
T Jp— 2 Power transistor unit |_~.._,;—| lgnition ool ;’

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
B is turned off and primary current to ignition coil
B is cut off, spark plugs for No.2 and No. &
cylinders spark. In addition, when power
transistor C is turned off, spark plugs for No. 3 and
No. 6 cylinders spark.

Rpm detection terminal

TELOFAA

When No. 1 cylinder is in its compression stroke
lat this time MNo. 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
MNo. & cylinder is in its axhaust stroke), powsar
trangistor B is turned off; again when No. 3
cylinder is in its compression stroke (at this tims
No. & cylinder is in its exhaust stroke), powar
transistor C is turned off. In this way, sparking
cylinder and ignition timing are controlled by the
salective control of power transistors A, B and C.
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FUEL SYSTEM - Actuators

TRLHHIE

FFUOBRGSZ

FEUGESI

INJECTOR

There are two injection holes in the injector mouth so the
injected fuel branches equally in twa dirsctions.
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 MNon-Turbo
model and a low rasistance type injector with resistor is used
in the Turbo maodel.

Furthermore, a fuel pressure regulator to control fuel
prassure to 335kPa (48.5 psi) is used on Non-Turbo models,
and a fuel pressure regulator to control fugl pressure 1o
300kPa {23.5 psil 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, HighfLow.

The enging control unit controls the amount of fuel
discharged from the fuel pump by changing the supply
voitage.

FUEL PUMP RESISTOR

The fusl pump resistor lowers the supply voltage to tha fuel
pUMmp,



FUEL SYSTEM - Actuators 14-13

Engine control unit

VIC Servo
{DC motor) R
{]—.
DT motor
drive |C
L 5’
UGS

Active

exhaust

contord wnit

Df.'li matar for
ari
Valve open/ valve drive
¢lose indication g >__
signal
{from Ilnnwlnla
coptral unit
— i DC rmotor
drive I1C
; | 0—=&
E——" | vawe position
{openfcloses)
datection switch
il

TFUTO44

VARIABLE INDUCTION CONTROL
{VIC) SERVO

The VIC servo consists of the DC motoer, flat gear,
worm gear and worm wheel. (Refer 1o the
construction diagram on page 14-9.) Whean the
motor revolves according to the signal from the
gngine 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 wvalve opening and
closing to open and close the valve in the main
muffler,

The valve position detection switch detects fully
open/ffully closed positions of the valve.



14-14 FUEL SYSTEM - Fuel Injection Control
FUEL INJECTION CONTROL

Fuel injection control is basically the same control
system as in the conventional &6G72-SOHC

engine.

SYSTEM CONFIGURATION DIAGRAM

Adr flow sensor {AFS

e

Baromatlic pressurng Sensor

tntake air temperature sensor

B

Engine control | Throttle position sensor {TPS)

Lnit ldle switch
—ig-
TDE sansor
il
Crankshaft angle sensor
_——1
lgnition switch - 5T
il

i

Engine coolant temperature sensar

MNOTE

The engine illustratad is for a DOHC Mon-Turbo angina,
TFUGTI4
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IDLE SPEED CONTROL (ISC)

{1} Stepping motor {STM} position control with (2} Other controls are basically the same control
system as in the conventional 6G72-SOHC

the anti-lock braking system (ABS} functioning
was added.

SYSTEM CONFIGURATION DIAGRAM

ISC servo
[stepping motor)

engine.

Ignitan switch-1G

Fast wile aw valve

Engine coolant —

E—

Ta air intake _ M From air
planurn cl&anar

1
L
Speed adjusbng
screw [SAS)

Engine
control
unit

=

Engine coolant temperature Sensor

Thiottle posibon sensor
Crankshaft angle sensor
Vehicle speed sensor (read swilch)

Ajr conditiansr switch 1, 2

Barometric pressura Sensar

Power steering oil préssura switch
inhibitor switch <A/T>

Igmition: Swatch-5T

Intake air temperalurg S8nsor

Idla switch

Terminal for ignition timing
_ adjustrant

Changeover tarminal for self-
diagnosisfdata transmission

Electric load switch

Anti-lock braking system
{ABS) control unit <AWD >

FELOAGA
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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 10 8 specified position and increases the
amount of throttle valve by-pass air {up to the
equivalent of 1.800rpm with no load).

Dalay valve

J_| Throttle body

TRUDAG

Consequently, wheel locking due 1o excessive
enginé braking is controlled and improves ABS
performance.

This control takes place when vehicle speed is
20krn/h {32 mph) or higher.

MECHANICAL DASHPOT <Turbo>

There 15 2 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

{1} An engineftransaxie total control has been
added to reduce torque by retarding the
ignition timing and 1o soften gear shifting
shock when shifting gears with the automatic

transaxle.

SYSTEM CONFIGURATION DIAGRAM

Air flowe sensaor {AFS5)

¥

imteke air tempearatura sansor

Engine coclant termparature
Sansor

Idla switch

TDC sensor

L I Ty,

Engina control
LIkt

ey Pl S AL L AU T AR

Vehicle spéed sensor {reed switch)

=
-

Inhityitor switch =4/ >

Ignition switeh—5T

Detonation sensor

Povwar transistor unit

{21 Other controls are basically the same control
system as in the conventional 4G83-DOHC
engine but a power fransistor and coil have
been added to match the G-cylinder engine.

lgriticn ol

Transaxle control unit
<DOHC-A/T >

- | Terminal for ignition

tirming adjustrnert

1 G

B —a :

Spark plug %

o i
= Cylinder Mo, &

IGNITION DISTRIBUTION CONTROL

1

3 a] 2 i 1

TFUG2ES

Mo 1 TDC Mo. 2 TOC Mo. 3 TDC Mo, 4 TDC Mo & TDLC Mo. & TDC
TOEC sensar W L7 Y f"'/
ekl 777/ RN 7. %% 7
Crank angle ' il 7
sensor signal % /A % f/j / % M
Mo, 1 oylinder Explosion Exhaust lﬂ' Intakes Comprassion
Mo. 2 cylinder | Cam presaian\j‘\ Explosion Exhaust ‘J,' Intake
Mo. 3 cylinder Cormprassion U’\ Expigsion Exhaust \f\ ‘| Intake
Ma, 4 eylinder Intaka Comprassion U\ Explosion Exhaust w
MNo. B cylindar Exhaust \j‘\ Intake Comprassion \4 Explosion
Mo. B oylinder Exhaust \ﬂ' Intake ‘! Comgpression U} Explosion
2 revolutions of crankshaft
-

TEUOTS0
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It determines the ignition cylinder based on the
TDC sensor signal, calculates ignition timing
based on the crank angle senseor signal and sends
an ignition coil primary current interrupt signal to
the powsar transistor,

i a 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
eylinder No. 2 (or cylinder No. B), turmns power
transistor B off for igition in cylinder No. 2 {and
cylindar Mo. 5).

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 i3
compression in cylinder No.3 {or cylinder No. 6] if
the TDC sansor signal (Highl is input, and turns
powar transistor C off for ignition in cylinder No. 3
{or cylinder No. €).

Furthermore, when the crank angle sensor signal
changes from Low to High, a TDC sensor signal
{Lowi is input and then, when the crank angle
sensor signal changes from High to Low, it judges
that there is compression in cylinder MNo. 1 {or
cylindar No. 4} if TDC sensor signal (Low) is input,
and turns power transistor A off for ignition of
eylinder No. 1 {or cylinder No. 4},

Crank angla sanzor signal; L = H H L
TOC sensor signal
Crank angla sansor signal: H -3 L - H i
lgnition cylinder 2and b 3 and B 1 and 4
MOTE
H: High

L: Low
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ENGINE/TRANSAXLE TOTAL CONTROL <DOHC-A/T>
ENGINE/TRANSAXLE TOTAL CONTROL BLOCK DIAGRAM

Transaxle control unit

Engine contral unit

Spark advance contraf

Basic spark advance + warious compensations

Powwer

Torgue reduction raguest High
gignal

Torgue reducticn caentrol during CB_
gear shifting :

tra_nsismr
unit

(Low: Regquest/Migh:
Cancal} Low

Spark; advance dunng gear
shifting

Advanca map values for enging
spead and intake air volume

Torque reduction
Buxacution signal

The enging control unit takes the map vaiue as the
spark advance when shifting gears; the spark
advance depends on engine rpm and the amount
of intake air lengine load) for 1 cylinderfoycle.
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 control unit inputs a torgue reduction
request signal (Low) to the engine control unit,
When the torgque reduction reguest signal is input,
the engine control unit carries out spark

When enging coolant tempsrature is low
lapproximately 60°C {140°F) or less], the engine
control unit inputs a torque reduction rejection
signal {Low) to the transaxle control unit, During
norrmal driving, the engine control unit inputs a
torque reduction anable signal (50Hz High/Low) to
the transaxle control umit.

Furthermore, when a torque reduction reqguest

TRUDBE&A

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 contrel unit input a torqus reduction
sxacution signal {High! to the transaxle control
unit.

On the other hand, whan a torgue reduction
cancel signal {High} is input, the engine control
unit carsies out normal spark retardation control.

signal (Low) is continuously input for
approximately 1.5 seconds or morae, the engine
control unit judges that there is a malfunction in
the data communication ling and not only puts the
self-diagnosis malfunction code (No. 61) into
memory but also inputs a torgue reduction
rejection signal (Low) 1o the transaxle control unit.



¥ _ Powar Supply and Fuel Pump Contred [ Fual Pump Discherge Volume Contrel /
14 20 FUEL EYSTEM Fusl Prassura GControl, Turbo Mater Gontrol, Air Flow Sensor Filter Reset Controf

POWER SUPPLY AND FUEL PUMP CONTROL

Powaer supply controd to the injector, air flow Fuel pump contrel for controlling power supply to
sansor, 15C servo, etc. is the same as in the the fuel pump is alsp the same as in the
conventional 6G72-SOHC engine. conventional BGT2-50HC engine.

lgnition [~G7 FUEL PUMP DISCHARGE

+|:[|iu|l|n]n_&ll VOLUME CONTROL

Fuel pump discharge volume 15 controlled in two
= steps according te the amount of intake air
lengine 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
tenging load is low), the engine control unit turns
on the power transistor so current flows in the
coil of fuel pump relay Mo, 2. As a result, the
ralay switch changes from A to B {refer to the
figure on the left.}, and current flows via the
Fual pump retay Mo. 2 resistor to the fusl pump motor. The supply
voitage to the fuel pump is reduced since the

B
& & voltage is lowered by the resistor, pump speed
~ = falis and the amount of fuel discharged from the

Battery

, fuel pump is reduced.

Engine control unit When the amount of intake air in this 1 cylinder 1
cycle is large (engine load is high), the engine
control unit twms off the power transistor and
— changes the relay switch from B to A {refer to the
Resistior figure on the left.). As a result, voltage drop due
io the resistor ceases, pump speed rises and the
amount of fuel discharged from the fuel pump
INCTeases.

Fuel purmp

TFUQBET

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

Turbo pressure used in the waste gate actuator is
controlled by duty control of the wasta gate
As a result, turbo pressure

solanoid wvalve.

14-21

CONTROL <TURBO>

corresponding to driving conditions can be
obtained.

By-pass valve

(55

=

ﬁ —
Battery ~ i )
:|I||[r|||$_—:h—m-n1
Intercooler
Control relay
Air . Turbll:chargeh
'{>f S 2%
OM & OFF =
Waste gate .
solanoid valve —L'U
Waste gate gﬂfﬂ?ﬁ“‘&
Crank angle stlbater ], e =
SeNS0r

Aar flow sensor

B

£l

Engine
control wnik

%

| A
Z'E @ _S-EIEI'LDIﬂ P
|
2 E i O e
50 &
EER ] I/
=g W Solenoid
25 |/ OFf
1

Spring set pressure

Turbo pressure acting on waste
gete actuator {mmHgl

GFU0S70

With waste gate aolencid valtve
normally on {duty 100%)
s

= ' =

2 /

:_ 7/

o N2 B £

EI

= E With waste gate solenoid

- valve normally off (duty 0%

Engring rpm

TEU1C4E

FRLHI&BA

The engine control unit turns the power transistor in the unit
on and, when normal current {duty 100%]) flows in the waste
gate solencid valve coil, the waste gate solencid valve does
not opan 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 doas not flow in the waste
pate solenoid valve coil (duty 0%), the waste gate valve
opens if turbo pressure rises to the st pressure of the waste
gate actuator spring since no pressure lesks out,

Consequently, by using duty control for the waste gate
solengid valve, twirbo pressure can be controlled in a range
from 0% to 100% duty.

This duty control is performed in cycles of approximately
BOms.
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TURBO PRESSURE CONTROL BLOCK DIAGRAM

BASIC CONTROL DUTY

The basic control duty is previously set as a map
value corresponding to engine rpm.  This duty can
obtain good turbo pressure by controlling the
wasie gate solenoid valve. Two basic control duty
maps are set, one for premium gasoline and one

®

Y T ]

compensation

Dty
armount

@

_ 4 Premiumn Basic contral duty
& | gasohne compensation
< _ {Cempensation W?St{ Waste gate
S ~ | m]depending on | SORNOI L L] solenoid e i
o, | -—=~Fegular difference between valve Aol Engina
R gasoline target turbo control
o=t . - pressure and actual

Engine rpm turbo pressure)

[ [

Prem uim

gasoling
8
| [ e e
=
¢ o ggggc';f i Actual turbo pressure (volume effect
L1 R =
= B Engine rpm

TFU1O04%

tor regular gasoline.

Furthermore, when there is a malfunction of the
air flow sensor or detonation sensor, the waste
gate solenoid valve is controlled by the basic
control duty for regular gasoline,

BASIC CONTROL DUTY COMPENSATION

The target turbo pressure (target volume efficiencyl 13
previously set as a map value based on engine rpm and, if
thers is a difference between this target turbo pressure and
the actusl turbo pressure t(actual wvolume efficiencyl,
compensation according to that difference is added to the
0 basic control duty,

! In this way, the actual turbo pressure approaches the target

| turho prassure for fina turbo pressure control.
Target turbg pressure Two target turbo pressure {target volurme efficiencyl maps
= Actual turbo pressure are set, one for premium gasoline and one for regular

TEUI04T gasoline.
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AIR CONDITIONER RELAY CONTROL

Battery

L

Fult automatic

:'IIIMIIIIIg& é

lgritiars] BRe
switch sT™

LOCK

]

ACC
[CETR LT3

gir conditioner
Conteed unit
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En_gina control
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Air canditionar

Dual Rressum

compressor lock
UT controller
i
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,}‘3 Air conditioner
ralay
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E;err'r;grangla Air conditioner
i COMPrassor

lgnition
swilgh—5T i
Throttle position i
=A0 = Air conditioner Air conditioner  AIr

swikch 2 switch 1 conditioner

relay

Whean the air conditioner switch OMN signal is
input, the engina control unit turns on the air
conditioner relay to drive the air conditioner
compressor.  Furthermore, in order to prevent
vibration and engine stalling when the
comprassor is driven, the air conditioner relay is
controlled so the compressor is driven after a
specified time depending on driving conditions.

TFUGT D

Furthermore, whan accelerating with the throttle
valve very far open {throttle position sensor output
voltage is approximately 4V ... Valve is opened
approximately 65°C (14%°F)} or morel, the air
conditioner powar relay circuit is cut off for a
specified time {approximately 5 seconds) to
assure good acceleration.
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VARIABLE INDUCTION CONTROL (MITSUBISHI VARIABLE

INDUCTION CONTROL:MVIC)

The induction contrel valve 15 controlled so that
output (torque and power) is further improved for
an improved driveability.

Induction contral valve

lndqqtinn econtrol vahve
positicn sensor

——pn

’LI <j Intake air

o Air flow at low enging rpm
<= :Air flowr at high engine rpm

Engine

i With varable induction control

Fulby cpean

Fully closed

Engine torgue

Engine rpm

Fiatalic ]

control wnig

TFLOBED

At low engine speed, the engine control unit
drives the variable induction contral (VIC) servo 10
fully close the induction control valve. As a
result, intake efficiency is improved and low
speed torque is also increased due 10 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 openfclose 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 valve is also
campletely opened.
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* |f the induction control valve is fully open when
the engine is running at high speed, intake
inartia 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
inertia 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 wvalve 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 imprevement

in intake efficiency,

Furthermore, the intake pressure in the intake
pipe varies (pulses) cyclically and, whaean
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 comprassion stroke lintake 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 valve is
open and the intake pipe is shortened.

MAIN MUFFLER CONTROL (ACTIVE EXHAUST) <TURBO>

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

It opens and closes the changeover valve at the
large caliber side of muffier inlet to control
exhaust gas noise. As a result, two types of

Engine control unit

Active exhaust
control unit
Mhl;ﬁler mode 9 5 Open
c SOVET SWIlC
= e OM: Fully clozed QOpenf o8
OFF: Fully opan clasg DC mater
Crank angle sensor 2o signal
e T
Throtife position :
SENSor !
i - !
Ignition switch— G Closed ;
e |
___________ J
L':hlangawar
valve
E 1 Atmo
Q:Qaum %ﬁ' auyy o mpe spphiEIC
air
P Sel
ol -
3 T
_ =
waps | [
i s
s

Main mutfler

TFU1048
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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 voltags:
approximately 4.5V or less), When a valve fully-
closed command signal {Lowl 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 control
unit inputs a valve fully-open command signal
{High} to the active exhaust control unit and the
active exhaust control unit fully opens the valve.
wWhen the muffler mode changeover switch is off,
the engine control unit inputs a normal vaive fully-
open command signal (High! to the active axhaust
contrel unit,

Furthermore, the engine control unit cpens and
closes the valve whenever the engine is started to
prevant the valve from sticking.

ENGINE WARNING LIGHT (MALFUNCTION INDICATOR LIGHT) CONTROL

The engine warning light items are as follovws.

Oxygen sensor

Barometric pressure sensor

Bir flow sensor (AFS)

lgnition tinning adjustment signal® <DOHCs

Intake air tempearature sensor

Detonation sensor <DOHC=

Throttle pesition sensor

Injector

Engine coofant temperature sensocr

EGR =California>

Crank angle sensor

lgnition coil, power transistor unit <DOHCS

TDC sensor

Engine control unit

MOTE

*. The engine warning light also illuminates whan the ignition timing adjustrment tarminal is short-circuited

during igniticn timing adjustrment.
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SELF-DIAGNOSIS FUNCTION

Diagnosis items are as shown in the table below.

Code Mo. Diagnosis itam Diagnosis contents
11 Oxygen sensor <All> Malfunction of the airffuel ratio control system
(Turbo: Rear bank] Open or short circuit in the oxygen sensor circuit
12 Air flow sensor Open or short circult in sensor related circuit
13 | Intake air temperature sensor Open or short circuit in sensor related circuit
14 Threttle position sensor Sensor output abnarmality
21 Engine coolant temperature sensor Open or short circuit in sensor related cirguit
Increase in connactor contact resistance
22 Crank angle sensor Sensor output abnormality
23 TDC sensor Sensor output abnormality
24 Vehicle speed sensor (reed switch) Cpan or short circuit in sensor circuit
25 Barometnc préssure sensor Open or short circuit in sensor related circuit
31 Detonation sensor <DOHC= Sensor output abnomality
J6* Igniticn timing adjustment signal <QGOHC= | Short cirguit in ignition timing adjustment signal wire
32 Oxygen sensor <Turbo= Malfunction of the airffual ratio control system
{Turbo: Front bank) Open or short circuit in oxygen sensor circuit
41 Injector Cpen circuit in injector related circuit
EGR <California> Maifunction of the EGR system
Open or short circuit in the EGR temperature sensor circuit
44 ignition coil, er transistor unit for 1 —4 | Ignition signal abnormality (No coil primary voltage)
gylinder <DOHC=
lgnition coil, er transistor unit for 2 -5 | Ignition signal abnormality (No coil primary voltage)
eylinder <DOHC >
53 ignition coil, power transistor unit for3—6 | Ignition signal abnormality (No coit primary voltage)
gylinder «<DOHC=
61 A cable from transaxle control unit for Short circuit in torgue reduction request signal cable
transmission of torgue reduction sgnal
<DOHC- Mon Turbox>
62 Induction control valve position sansor Open or short cirguit in sensor related circuit
<DOHC-Non Turbo> VIC servo malfunction
— Mormal
NOTE

»,

Malfurction code No. 26 is not memorized.
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FUEL SYSTEM - Fue!l Supply

FUEL SUPPLY

The fuel systam consists of the electromagnetic
fusl injector, delivery pipe, fusl pressure regulator
for fuel pressure adjustment, electric fusl pump
for supplying high pressure fuel, stc. Fusl
pressure in Non-Turbo models is controlled to 335
kPa {49 psi) and in Turbo models to 255 kPa 140
psi). Furthermore, there s a fuel pressure control
solenocid valve in Turbo models to assure idling
stability right after the enaing restarting at high

CONSTRUCTION DIAGRAM

Fuel pump drive
termimnal

Fuel filter

Fueal prassura
reguiator

PCY <Turho=

Canister

Fuel injector

Delivery pipe

FUEL TANK

The electric fuel pump, in-tank filter 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 fugl
movemeant.

+ Thera is a reserve cup inside the fuel tank for

Fherrmistor
{for fuel warning light)

D[ﬂ n plug \
=

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 compartmeant to filtar
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.

Owarfill lirmitar

Two-way valvel  Fusl nump and

gauge assembly

Fuel tank

Protector In-tank filter

smooth supply of fusd evan when there is little
fuel remaining.

+ A pump and gauge assambly that combings
the gauge unit and fuel pump in one unit is
adopted.

#= A drain plug is standard-equipped on all
models,

Pump and gauge assembly
In-tank fitbar

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 armn

Stopper

Accelerator cable

R14RAAN

generated.

In addition, the accelerator pedal switch, which is
used as a control sensor on medels with the 4-
speed AT, 15 eguipped at the pedal support
memper.

Resin
brshing

Ancelaratar
cable

Accelerator
Al

Accelarator padal
switch [AST)

Padal support mermber

Accealerstor pedal

arPzd
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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
— 145kmyfh (25 = 30 mph)] without depressing the
accelerator pedal.

Control system

The throttle position sensor {TPS) signal is
used in addition to the conwventional vehicle
speed sensor as the input signal to bring about

the following improvements in control.

(1} 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

FUEL SYSTEM - Cruise Control System

Ri4FAAD

but also for better response.

{21 On AT models, overdrive is released {(4-
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-
spesad.

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>
. : Throllle positicn Vehicte speed ;
Main switch Pt s SaoE b Ok switch
2 v T T
| CAMNCEL switch |
%ﬂsa conticl I |
*ONY indicator . | Stoplight switch ||
= light (in combi- Control s-l.n.ntch | pig | FRETTE
nation mater} = SET switch j ! pedal switch
* RESUME switch | |41 crech | innjpitor| 1| L—<AT>
» CANCEL switch V| switeh ||| switch |1
ldle switch : | Sl :
| Bicamis semoed kpnew: mel |
i :

<ACTUATOR SYSTEM=

Control unit

Vacuurm pump assamily

Chiagnoss output
terminal

ELC-4A/T
controd un

Agtustor

1

lin combina

Cruize controt indicator light

tiorn metert

Link assarmbly

Thiottle valve

O FEOOOE
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COMPONENTS AND FUNCTIONS

Components

Function

Wehicle speed sensor

it generates a pulse signal proportional to vehicle speed revolving
speed of the transaxie cutput gear).

Control unit

It receives signals from the vehicle speed sensor and each switch,
and uses a micrg-computer to control all functions of the cruise
control.

Actuator system

It drives the motor-driven vacuum pump according to_signals from
the: control unit and adjusts the throttle valve via the intermediate
link to the set opening.

MAIN switch Switch for cruise control power.

SET [COAST) switch Viehicle speed is set with the SET {COAST) switch and RESUME
control | RESUME (ACCEL switch | ¥ oCEH switeh

CANCEL switch It is used to cancel the setting of the cruise speed.

Stoplight switch
Eﬁﬁ&EL Cluteh switch <b/T> It autputs a signal to cancel cruise control.

Inhibitor switch <A&4/T>

Throttle position sensor (TPS)

It generates an analog voltage proportional 1o throttle opening.

Idle switch

Based on the value of TPS valtage when the idle switch goes from
OM to OFF, it varies TPS voltage to compensate for fluctuations,

Acceterator pedal switch <A/T>

It detects the operation of the accelerator pedal.

Diagnosis output terminal

1 a voltmeter is connected, diagnosis and input check codes from
the control unit can be read.

Cruise control "ON* indicator light

It is in the combination meter and lights up when cruise control
power is turned on with the main switch O,

Cruise control indicator light

It is in the combination meter and lights up when the cruise
control is functioning.
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SYSTEM STRUCTURE DIAGRAM

. Control switch
y Cruisa
‘} cantrel
= = =g
indicator
Cruize control fight
indicator
ight
aFFOoO1s QIEOOT

Accelerator padal switch <4/ >

Contral unit

Actuatar

Imhibtor switch <&T>

Throttle position sensor
(buile into idle switch)

—_—

Lol Reed switch type
vehicle speed sensor <Non-lurbo>

Stoplight switch

Chutch switch <h4/T =

Diaghosis output terrminal

rhigeel-dl

Electranic vehicle Motor-driven vacuurm Link assambly

speed sansor <Turbo®  purnp assembly

CRUISE CONTROL UNIT

The control unit is made up of the input interface
circuit, micro-computer, constant voltage power
supply circuit, micro-compuier monitor circuit and
gutput interface circuit, Signals from the vehicle
speed sensar, throttle position sensor and each
switch are input into the control unit. |t processes

them according to the program in the micro-
computer memory and outputs control signals to
the actuator. It also outputs system self-diagnosis
results and conditions of input signals to the
diagnosis output terrminal.
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CONTROL LOGIC AND BLOCK DIAGRAM

Cruise control unit

= & Batrary G 1G2
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Al Rl e I W :
1
ﬁ I B Actuator
U‘| Eiateh | 1 5 drive circuit !
| switch® T &
| L =MT> | " ;
Leien | ' Maotor-gdriven
| ' Cancel YACULIMm pUmp
1 dndee!  condition BS5EMbDlY
| hold circuit 1
1
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Throttla w| Throttls A Cruisa control @
position ' position indicator light U .
sansor SENS0F drive  circuit i
ficke signal input : ¥
Switch) pel  CIFGLITE OD-0FF switch
| <AT = {MNC)
T | OD-OFF signal , o
putput circuit
Accelaratar pedal
 [Aocsleretor | 1 | gwioh® AT (NC)
OFF =ignal G
i ouiput eircuit
Diagnosis 0 Eﬂgﬂf’ =y
l:lLItFJLIt I:ilI:Llit tgrmina|
r
- = el AT control unt

MOTE
(1} * mark indicates the conventional same structure used fomerly.

12} NC: Normally Closad. G7FO003
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SET (COAST) SWITCH FUNCTION
SET FUNCTION

When driving within the range of the limit vehicle
speed |approximately 40 — 145 kmfh (25 — 90
mph}], it makes vehicle speed set whean the SET
switch is turned from ON to OFF. After that, it
contrels the actuator for cruise-controlled driving
at that speed. However, if the SET switch is
turned from ON to OFF in the range over the high
speed limit speed [approximately 145 km/h (80
mphil, the high speed limit speed is taken as the
sat spead.

COAST FUNCTION

VWhen the SET switch is turned OM during cruise
control, the throttle is fully closed while the SET
switch is OM, the vehicle decelerates due to the
engine brake and then the vehicle speed when
the SET switch is turned OFF is taken as the new
sat 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 that, the COAST
function is canceled. In such a case, the vehicle
spaed just before the beginning of COAST
function is put into mamory as the set speed.

RESUME (ACCEL) SWITCH FUNCTION
RESUME FUNCTION

if the cruise-controlled driving speed is canceled
by the CAMCEL switch {refer to the item
mentioned below) during cruise control, the
vehicle speed set before the cancellation resumes
when the RESUME switch is turned OFF = ON =
QOFF in the speed range over the low speed limit
speed [approximately 40 kmy/h (25 mphll 1o control
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 lapproximately 145
kmifh {90 mph)] by the ACCEL function but after
the RESUME switch is turned OFF, it decelarates
to the high speed limit speed to control the
Cruising speed.

FUEL SYSTEM - Cruise Control System

CANCEL FUNCTION

VWhen the following signals are input, current to
the motor-driven vacuum pump assambly is cut
off and the cruise control canceled.

{1} Whan CANCEL switch is OM.

{2} When the stoplight switch is ON.

{3} When the clutch switch is ON <M/T=>.

{4 When the inhibitor switch is in neutral <AT=

15} When vehicle speed is below the low spesed
limit speed [approximately 40 km/h {25 mph}l.

6] When vehicle speed falls more than 15km/h (9
mph) from the speed in memaory.

{7} When, during RESUME functioning, vehicle
speed again falls more than 18 km/h (9 mph)
aftar resuming to the memorized wvehicle
spagd minus 10 kmyfh (6 mph) and over.

B When vehicle speed changes suddenly {0.5G
oF more}.

@ When the stoplight switch input wire 15
broken.

HIGH SPEED LIMIT FUNCTION

Cruise-controlled driving 15 not possible at vehicle
spaads exceeding the high speed limit speed
[approximately 145 kmfh {90 mph)]. I the SET
switch 15 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 (undler
high spesd limit speed), the cruise contral
functions to control cruising at 145 ken/h (80 mphl.
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FAIL-SAFE FUNCTION

When the following conditions exist, current 10
the motor-driven vacuum pump assembly is cut
off and the cruise control is canceled.

When only main Drriving with
Condition switch is ON cruise control
(1} When SET, RESUME or CANCEL switch is ON continuously for 25 ¥ ¥
saconds or more.
{2) When there is some abnormality in the hold circuit, sysiem becomes X X
cancel condition
{3} When a di eement betwean the motor-driven vacuum pump dnve | ¥ ¥
signal and valve drive signal ocours.
(4) When there is a failure® in the TPS or idle switch. X A
(8 When vehicle speed signal is not input continuously for 0.1 second or _ X
mare [when vehicle speed exceads approximately 40 kmyh (25 mphll
NOTE

The ® mark with "When there is a fallura® in the TPS or idle switch" means that the condition in which the TPS
oultput voltage is 1.5V or over with the idle switch ON or 0.2V or less with the idle switch OFF continues for 4
seCconds or more.

OVERDRIVE RELEASE FUNCTION <A/T>

When actual vehicle speed falls approximataly 7 overdrive is released for a fixed amount of time to
kmyh (4 mph) or more below the set vehicle speed return to the set speed in a short time,
when in oveardrive 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) Turn the ignition switch and main switch ON,
NOTE
Contants of diagnosis stay in memory until the battery
terminals are disconnected.
Connect a voltmeter to the diagnosis terminal in the
junction block and read the output codes.
(3} By comparing the output codes that are read out with ths
chart below, it is possible to find the cause of the
cancellation in each systemn.

J!ﬁg
’7'1“{‘."‘.: I‘@}
i 1 ; i _ ../

L
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FUEL SYSTEM - Cruise Control System

Diagnosis Code NO.

Chutput code Ma. Contents of trouble
11 Trouble related 1o actuator drive cﬁumut. = B
12 Trouble related to vehicle speed signal
i 15 Control switch t:ﬁ;ble
18 Trouble in cantrol unit, etc.
17 TF'S_ 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 procedyre,

{1} Turn the ignition switch ORN.

{2} With the SET switch ON, turn the main switch
OM 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,

()

within one second.,
input chack.}

Turn the SET switch and stoplight switch ON
at the same time and keep them ON for five
saconds or maore.

Use a voltmeter to confirm that the diagnosis
codes have been canceled.

{This makes it ready for

{2} Turn the ignition switch ON.
(3 With the SET switch ON, turn the main switch

OM and then turn the RESUME switch ON
within one second t© make input check
possible, Perform each input operation and
read the codes,

Output : Operation Qutput s Operation
cade Input operation check judgment | code Input operation chack judgment
e e iy
| guss S Eﬂn the following switches Switch circuit
21 SET switch ON circuit normal 25 « Clutch swatch <MT= ;nerm":l'md on left
* |nhibitar switch <AT> AL
- RESUME switch - Cancel switch
27 RESUME switch ON ok ity 27 | CANCEL switch ON ey
Turn the following switch Switch circuit TPS voltage is over 1.5Y
23 | ON mentioned on 28 | (Depress accelerator pedal | TPS circuit normal
* Stoplight switch left normal moere than half}
. If code No. 24 :
94 | Driving at 40 ke/h (25 mpht) can be confirmed, 29 ldle switch OFF ldle switch circuit
ar mora vehicle spead [Depress accelerator pedal b normal
sensor 15 normal.
If code Mo, 25
o5 | Driving at 40 km/h (25 mph}| can be confirmed, | _
or lower. vehicle speed =t
SEnSOr 15 narrmal.
NOTE

If more than two input operations are performed at the same time, the codes are oulput, starting with the smallest number.
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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 solencid valvas (control valve and
release valvel, and the rotations of the DC motor
are varied 10 the diaphragm back and forth action
by the eccentric cam and rod. When the
diaphragm moves in the direction {down in the
figure balow) to increase the capacity of the pump
gperating chamber, the intake valve is OPEN and
the discharge valve is CLOSED so the air in the
negative prassure line is sucked intoc the pump
cperating 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

intake vaive is CLOSED, releasing the air 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 sclencid coil, the
solencid wvalve plunger set in the negative
prassure line is returned by the return spring, the
line hole in the core opens and the negative
prassure line is openad to the atmosphere. When
current flows in the solenpid coil, the coil is
anergized to pull the plunger, the line hole in the
core is closed and the negative pressure line is cut
off from the atmosphere.

Megaties prscsUY e Pump operation chambar  Intake valve Discharge valve
B ol Diaphragm
- % Aif hole
) ) |
Nagativa preasureé ling .
NL% DC motor
¥ - 7|
e d'/ _-Iﬁ
a /
i Arow | = 1 Ar flow 2 .
1 i Rod
—rs |
i J)
T . o~
o~ =@ Return spring X Eccentric cam
Contiol valve {ON) Release valve (OFF) Cosl Come DINCOST
ACTUATOR

The actuator consists of the disphragm, case,
cover and return spring, etc. Negative pressure Is
used in the negative prassure 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

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 10 the negative
pressure charnber,

ﬁﬂ\’ﬂr Flate (installation of inner cabie)

Bracket (installation of outer cabla)

™ gi:
To motordriven vacuum pump == .j

== To throttle

Negative pressure chamber

ore0hEE
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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 assambly 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 valve. The vacuum pump is operated by
the DC motor, the control valve and release valve
are closed and the negstive 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

Mo current flows to the DC motor but current
flows to the contrel valve and release valve.
Since the vacuum pump does not operate, no
negative pressure is added; since both the control
valve and release wvalve are closed and the

FUEL SYSTEM - Cruise Control System

negative pressure line is cut off from the
atmosphere, negative pressure is not reduced.
Consequently, the diaphragm deoes not function
and the throttle valve is held in a fixed position.

DECELERATION MODE

No currant 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 currant flows in the DC motor, control valve
and release valve. The line holes in the release
valve core and control valva 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,

-— Motor-driven vacuum Solencid valve
To throttle valve pump (DC maotor) ON: Closed OFF: Open
Vacuum hose Dp?iratim ON;Current fl
aouu mode ‘Current flows | conteol vel Rel |
Actuator : ntrot valve glease valva
{I““Hl“"-'ﬂ' possre DFF.NF- current flows ]
né otor-grivan i
VACLUM purmnp fﬁﬁfﬁrﬂtm" OM ON Oon
Hald {(HOLD) OFF ON oM
Control ;
Halam ﬂh’e Deceleration
ormeots (RELEASE} OFF OFF Oi
Cancel
(CANCEL) OFF OFF OFF
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INTERMEDIATE LINK STRUCTURE

| /”Link assembhy Link A

et

Link
To throttle valve
.-lr""'.'.
OFFO0R4 T4 accelarator 07NOR0S

4 el VIEW A

CRUISE CONTROL DRIVING

The actuator operates, link B on the throttle valve
side rotates because of rotation of link A on the
actuator side 10 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.

OTHODGS

CRUISE CONTROL DRIVING

The actuator cperates, 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 tims, link C on the accelerator pedal side
does not rotate so the accelerator pedal does not
mave but remains in its usual position.
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VEHICLE SPEED SENSOR

The vehicle speed sensor in turbo models is an switch type vehicle speed sensor is installed in
electronic type and in non-turbo maodals a reed the combination meter. it sends a pulse signal
switch type. The electronic type vehicle speed proportional to the rotating speed of the transaxle
sensar is installed on the transaxla and the reed output gear (vehicle speed} to the contral unit,

<Turbo > Conkral it

Vahicle spaed
detection circuit

lgnition switeh {1G1}

Electronic type vehicﬁa
speed sensor =Turbo=> T <hMon-turbo>
yarooeg F
<Mon-turbo = Read switch type vehicle
speed Sensor = e
trpe vahicls
I spead sensor
Electromic type vehicle
spead sonsor =
QFFOOo16

THROTTLE POSITION SENSOR (TPS)

The throttle position sensor is also used for engine control

and it sends the degree of opening of the throttle wvalve to
the contrel unit as an output voltage.

IDLE SWITCH

The idle switch is built into the throttle position sansor.
Based an the value of the TPS voltage whan the idle switch
s turned from ON to OFF, the control unit compensates
variation and fluctuations of the TPS voltage.

Throttle Idle
prosition syt
SENS0T .

CFF| &N

Cruise % % w
conteo

Ui Throttle pasition sensor
signal input circuit

A7FOD0Y|
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0 ﬂmﬂj

CCC pain switch ||

Taillight retay Ignition switch <[G71>

M ain switch

51 52
OFF JONOFF, QN
. -

Meutral {Meutral

To rheastat =

Ta eontrel wnit

OFFOO0E

Taillight relay lgnition switch <G>

Main switch

To rheostat

To conteol unit

QP FODOG

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 automaticatly
returns to the neutral position. |f the ignition switch is tumed
OFF with the main switch ON lcruise control "ON® indicator
light illurminates), the rmain switch also goes OFF a1 the same
time. In this condition, even if the ignition switch is turned
N 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
S1 and 52 both go ON, current flows to ignition switch
<|G1>, 1, relay lcoil side), indicator light and ground, and the
relay inside the main switch is not only turned ON but the
indicator light also lights up. As 2 result, power is supplied
to <|G 1=, relay (contact side) and the control unit.  When the
main switch is released, the main switch returns to the
neutral position and switch 51 goes OFF but, since switch
52 is ON, currant flows to <IG1>, relay {contact side), switch
52, relay {coil side), the indicator light and ground, the ON
condition of the relay is maintained and even if switch 51
goas 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 51 and 52 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 goas cut.

When the Ignition Switch s Turned OFF (when the main
switch is ON)

If the ignition switch is turned OFF when the main switch is
OMN, 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.



FUEL SYSTEM - Cruise Control System

Cantrol switch

Ignition switch <ACC>

ACC —af ]

IE'RE

Ml |m \i,Swutcih

switeh
[t

RESLHME

‘ switch ON

CANCEL
switch Qb

STFOQT

To cruise control unit

QINOQEE

To junction block
{general fuse (17))

T main switeh

G??yj:___l“-jg:i r."!‘S’tlc:quligl"rc
= (9FF OFF o | switch
hMotor-driven
YACULM pUmp
assambly
Cruise
control
s s =it unit
= [ i e
MO: Hormally opened
INOIOS

MC: Mormally closed

CONTROL SWITCH

The resistance value inside the switches is varied for each
awitch and the cruise control is contrelled 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
[MO) and cruise control (NC) is used for the stoplight switch
to improve the reliability of the cruise control cancel function.
When the brake pedsl is depressed, the cruise control {NC)
contact in the stoplight switch is opened, power to the
moter-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 bacause 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 inte 3 sections
increases the vibration frequency characteristics
of the shaft bending, and reduces vibration and
noise when driving at high spead. The joints for
connecting each part of the propeller shaft are as
follows; No.1, Mo. 2 and No. 4 joints are cross type
universal joints and No. 3 joint is a Labro joint (LJ)

PROPELLER SHAFT - Propeller Shaft

A1EBAAR

that can slide and has small friction in the direction
of the shaft. This structure helps reducing torque
fluctuation, vibration and noise. Furthermore, the
rear propeller shaft is an wvibration-control type
shaft (using rubber} with an inner tube inserted in
the outer tube to reduce vibration and noise from
the drive train.

SPECIFICATIONS
lterm Specification
Type Ajoint propeller shaft
Propeller Lengthx O.D. Front 673.5 x 65 (26.52 x 2.56)
an mm 0 conter 662.5 x B5 (26.08 x 2.56)
Rear 555.5 x 75 (21.87 x 2.95)
Universal Type Mo. 1 Cross typa
joint No. 2 Cross type
Mo, 3 Constant velocity type (LObro joint, LJ25)
MNo. 4 Cross type
Lubrication Pre-packed
Size mm fin.) Cross type joint 18 (71}
journal 0.0.
Constant velocity 99,73 (3.93)
joint 0.0,
NOTE

Propeller shaft length indicates the length between center points of sach joint.

CONSTRUCTION DIAGRAM

Cuter tube Inner tube oeq a0y

Front propeller shaft  Center bearing

Centar baaring
Lbro joint

Center propeller shaft

T0EDAGT?
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REAR SUSPENSION <FWD>

GENERAL INFORMATION

The newly developed multilink 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 sach link
tor improved stability and limitation when turning.

CONSTRUCTION DIAGRAM

FEATURES

Multi-link 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

tZFooH

Trailing arm

Stebilizer bar

Lowar armm -



_ General Information /
REAR SUSPENSION <FWD> Crossmember Support Bushing / Trailing ArmT7 -3

SPECIFICATIONS
temn Models without ECS Models with ECS
Suspension system Multi-link system
Wheel alignment
Toe-in {lefyfright wheel differencel mm {in.) 0 = 3 {0x118)
Camber O° + 30
Coil spring
Wire dia. x 0.D. % free length mm{in.) | 12 x 85 x 350 12.2 % 1056 x 380
(47 X 3.74 x 13.78) [48 x 413 x 13.78)
[Coil spring identification calor [Fink x 1] [Crange x 1]
Spring constant MNimmllbs.dnt |35+ 18196+ 101} 3B tE01981L10.1)
Shock absorber
Type Hydraulic, cylindrical Hydraulic, cylindrical
doublg-acting type double-acting type
hasx. tength mm fin) | 515+ 3{202 % 1) 5315% 3{202+ 1)
Wi fength mm fin) | 356+ 3 14.0% 1) A6+ 3{140+ 1)
Stroke mm tin.} | 153 (6.3) 158 (6.3
Damping force [at 0.3 mysec. {9 ft.fsec.)
Expansion Milbs) | 1,000+ 150 (220 £ 33) Hard: 1,800 + 250 (387 + 55)
bedium: 1,200 £ 170 (265 £ 37}
Soft: 550 + 80 (121 + 20)
Contraction M {bs.) | 550+ 8D {121 £ 18} Hard: 850 + 140 {209 £ 31)
Meadium: 850 £ 130 187 + 29)
Soft: 850+ 100 (143 £ 22}

CROSSMEMEBER SUPPORT BUSHING

The crossmember is made to recsive input from Vibration is not transmitted to the body due 1o the
each arm as a real suspension crossmamber. bushing between the crossmeamber and body.

TRAILING ARM

The trailing arm is a boxed cross section type, Bushings are used to mount it on the trailing arm
connecting with the upper arm, lower arm and toe bracket of the body.
contrel arm,

1ZF A1
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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 armj via a ball joint.
crossmember with a bushing and on the outside

Crosa Soction A-A

»

—

12FO0E

12M0038

12N0038

o WL WL B

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 crossmermber with 2
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 jaint.

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.



REAR SUSPENSION <FWD:> — Rear Hub 17-b

REAR HUB —

The rear hub has built-in unit ball bearing to secure high

Rator bearing and hub accuracy. By simply tightening the nut to

_ _ specified torque, optimum preloading is achieved for easier
Unit ball bearing servicing.

On models with the anti-lock braking system, the wheel

B R speed detection rotor is mounted on the rear hub.

11FOQ0S
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REAR SUSPENSION <AWD> —

GENERAL INFORMATION
A double-wishbone type rear suspension is used.

FEATURES
® |ndependent suspension for sure grip on the ® Low friction design that does not put banding
ground. force on the damper.
® Arm arrangement to minimize camber ® Anti-lift geometry 10 control tail lifting when
variations against the ground. braking.
®* |mproved quietness duse to differential carrier
le elasti :
CONSTRUCTION DIAGRAM double elastic support structura
K
Crossm Shock abaorber

= e
-..rr.-.'.'.'._='-:-.-:ff;*lj by,
oy LT e,
E ) )

(%

THREE SIDE VIEWS




General Infarmation / Crossmambear and
REAR SUSPENSION <AWD> = o Suspart Bushing 17-7

SPECIFICATIONS
ltams Specifications
Suspansion system Double-wishbane type
Coil spring
Wire dia, » O.D. % free length mmdin) | 122 x 106 x 379.2 (48 x4.13 x 14.83)
Caoil spring dentification color Blue x 2
Spring constant Nimmikg/mm, Ibsfin} | 2B0+ 14280+ 14, 157 £ B)
Shock absorber
Type Hydraulic, cylindrical double-acting type
Max. length mmiin) | 610+ 3 (240 .1)
Min. length mm{in) | 407 £ 3(16.0% .1)
Stroke mm{in} | 203 {2.0)
Damping foree [at 0.3 mfsec. (.9 ft./sec)]
Exparision M {lbs.} | Hard: 1,800 + 260 (397 + 55)
hedium: 1,200+£170 (266¢ 37)
Soft; 550 + 90 (127 = 20)
Contraction N (ibs} | Hard: 960 £ 140 (208 + 31)
Medium: 850 £ 130 (187 + 25
Soft: 650+ 100 (143 1+ 22
Wheel alignment
Toe-in lleft/right wheel difference) mmin)! 5% 25(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 & real suspsnsion better isclation of high frequency noise such as
crossmember but also supports the rear noise fram the differential and gears by using
differential. inter-mass 1o shift resonance.

Cross section A-A Frant differential suppor

Rear differential support
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GENERAL INFORMATION

POWER STEERING - General Information

RgEEA Y

¢ The steering wheel comes with SRS e The oil pump is & vane type oil pump with a
{Supplemental Restraint System] and some fluid flow control system so the steering forca
models have a steering wheel with remote varies according to engine speed.
control switches. (Refar to GROUP 23B-SRS ¢ The steering gear and linkage uses an integral
for SAS.) type rack and pinion system that is very

¢ The steering column has a shock absorbing reliable,
structure and tilt steering mechanism.

SPECIFICATIONS

i Specifications
sms Models without 4WS Models with 4WS
Steering wheel maximum turns 2.8 2.52
Stearing angle vehicle in unfadan)
Inner wheel 33°45' + 2°
Outer wheal ) 28°21'

Steering gear and linkage
Type Integral type
Gear type Rack and pinion
Gear ratio ea {infinity)

Rack stroke mm fin.} - 14467

Oil pumptype Vane type with fluid flow control system
Displagement cmfrev, (ou.infrev) 9.6 {0.59)

Relief set pressure MPa {psi) 8 (1,138}

CONSTRUCTION DIAGRAM

<SOHC>

O pump
Cil reservoir

Coolar tube

il resamvoir

Cooler tube

13F0054



POWER STEERING — Steering Wheel and Column

o 19A-3
STEERING WHEEL AND COLUMN

A1BFAAS

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 maneuversbility and a good
view of the meters, and some models come
with & steering whesl with remote control
switches {auto cruise, audiol.

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 absort shock
energy whan thare is a collision with its shock
absorbing structurs that protects the driver.
The hsaight of the steering wheel can be
adjusted. A tilt staering mechanism is used to
ohtain the best driving position and the ideal
driving posture.

Aute-ciuise
contral switch

b &%
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TILT STEERING CONSTRUCTION

The tilt steering consists of the tilt levar, tilt bolts tilt bolt A has right threads and tilt bolt B has left
{4, Bl 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 and of the tilt lever; the column plate with the tilt bolts (A, B},

Cross section A-A

Staering columsn

Tilt lever

13FO0E Frae == _ 2 o

: - Tilt bracket

- ¥ : Column plate
\I Tift laver / i

Tilt bolt A Tilt bolt B

Retum spring ]l.

L

1IFO0EE

TILT STEERING OPERATION

{1} if the tilt lever is lowered to the free position, the tilt bolts
{4, B) move in tha loosening direction {outer side) so the
steering column can be slid up and down.

1IFQ0A

{2} If the tilt lever is pulled up to the lock position, the tilt
bolts (A, B) move in the tightening direction {inner side}
s0 the tilt brackaet is pressed to the column plate, fixing
the steering column.

13F0OTF
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BEFORE SHOCK

Stearing cofumn bushing

Steering column

{lowert
shock

|rencd
- ea

Lowar shaft

AFTER SHOCK

e5{

Palyacetal resin

13P00TS

T3FO0N

BEFORE SHOCK

stearing
colurmn
bracket
Polyacetal resin
Steering column
rmounting bolt
act] &Eisa

Cross saction A-A

=]

AFTER SHOCK

@2

13F0020

1AF 0018

SHOCK ABSOREBING STRUCTURE

{1} When the vehicle collides with something and
therse is a load added to tha stearing shaft from
the gear box {primary shock), the lower shaft of
the. steering shaft assembly crushes the
polyacetal resin, absorbing the shock |oad
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
|oad.
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POWER STEERING ~ Oil Pump

OIL PUMP ouAS
The oil pump is a 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

{hfrmin) 10

1
N-Of characteristic
8

ri [

P-Of charactariatio

Pumg defivery rate (Of)
&

1M 20 30 40 650 &0
Pump spaad (N} {x 100 rpmd

V. LR N S| e i T e
0D 10 20 30 40 50 B0 70 80
Pump pressure P) (kgfern?)

1350042
NOTE

{1) P-Qf characteristic: Pump pressure and pump delivery rate
{2) N-Of characteristic: Pump speed and pump delivery rate
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4-WHEEL STEERING (4WS) SYSTEM - General Information

GENERAL INFORMATION

The WS systern 1S a unique system designed by
Mitsubishi Motors Corporation with a hydraulic rear
wheel steering system.

The system is incorporated in the trailing arm joint
section of the rear suspension of a 4-wheel indepen-
dent suspension {415) system.

The rear suspension system that the foundation for

FUNCTIONS AND FEATURES

This unigue 4WS system steers the rear wheels
in phase at madium and high speeds for improved
vehicle steering response and stahilized vehicle
position while turning and making lane changes.
The system has the following features.

1. Steering the rear wheels according to steernng
effort causes less response delay of the vehicla
than steerng them according to steering angla
{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 whesls 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,

NOTE

Wohicle traveling direction

Side slip angle

A \.1.1%-11
&

Carrering

AR
o

LY

SR

L5
-]

o,

}.

)

138007 1

this AWS system is of a newly developed double
wishbone type wath a passive control toe-in com-
pensation function using rubber bushing compliance
characteristics with external force.

The 4WS systern uses hydraulic pressure for active
control of this toe-in 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 1o hydraulic operation.

4. This combination of 415 and 4W5S eliminatas

the need for a complicated and bulky
suspension or a 4WS meachanism. The regular
415 function is provided should the rear wheel
steering system fail.

*: 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 cne 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 comering force.
When a vehicle is travelling along a curve, it develops
force centrifugal force: Centnpetal force to overcome this centri-
fugal force is necessary for the vehicle to keep comering.

The force corresponding to such a centripetal force is the

cornaring force.
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1 E!_B-ﬂ

HAotating direction

SPECIFICATIONS
e Specifications
Rear wheel max. steering angle (deg) 1.5
Steering pear & linkage
Type Integral type
Gear typa Rack & pinion type
Gear ratio Infinite
Rack stroke mim f{in.} 144+1 (5.67+.04)
Power steering oil pump
Type Vane type (with flow control valve)
Delivery rate cméfrev.fcuinjrev) | 9.6 (.59)
Relief set pressure MPalkg/cm? psi) | 8 (80, 1,138)

Clockwise {viewed from pulley sida)

Rear wheel steering oil pump

Type Vane type (with flow control valve)
Delivery rate cm3frev.icuinfrev) | 3.3 (.20)
Reliet set pressure MPalkg/emn? psi) | 4 (40, 569)
Rotating dwection inormal) . Clockwise (viewed from gear side)
Power cylinder
Type Hydraulic double-acting type
Full stroke mm (in.} | 20 (8) 110 {4) for one side]
Cylinder bore mm (int | 43 {1.7)
CONSTRUCTION

Power steerng ol pump

il resarvoir

Power cylinder

Control walve

Rear wheel steering oil purnp
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Fluid level sensor

Cooker tube

wheel stearing

Rear
il pump

Control valve

TIFO041

Pawer cylinder
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BASIC PRINCIPLES

Steering of the rear wheels simultaneously and in
phase with the front whesls al a certain ratio to the
front wheel steerning angle has the following effects.
Response delay to steenng operation is re-
duced.

Excessive tail swing while cormering can be
minirmized.

)

As a result, steerability and directional stability are
improved parvcularly 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 (1) of the. figure below, The
mechanisms causing the vehicle to develop
cornering force and stant cornering differ be-
tween front 2WS and 4WS, as illustrated below.

Front and rear tirgs
() develop comernng force
and the vehicla turns
s R
; 1
Frant tires Rear tires
develop develop
side foarca sidao force
(2 )
PR Front tires E _F-laa'r ires \‘
develop side dovelop side
slip angle | slipangle |

Crriver operatas
® steenng wheel ‘

1280058
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of: Front tire side slip an%;ha {II [[I

oer: Rear tire side slip angle
{}: Vehicle side slip angle

2. 4 difference in phase delay occurs as shown
below. In the case of 2ZWS; this means that the
driver has to make the steering operation eatlier

g,
Steering angle
o, :
Lateral ' pe
accelaration '
{G} ol B
i
ST Vs
b
Lateral
acceleration

1FA0064

Front and rear tires
43| develop cornering force
and vehicle tums

s

i Fear tiras develop
side force

Rear tires develop
sicde slip angle

Y

Vehicle davelaps side
zlip angle relative to
traveling direction

S

!_ Rotation about
“ vehicle center of

gravity starts
= Fromt lires develop
side force

e

Front tires develop
side slip angle

Driver operates
steering wheel

=

130087

thar in the case of WS, In the latter case, on
the other hand, the vehicle maintains its target
course maore correctly,

Steering wheel rotation frequency
03 05 10

Phase delay
207 y [N delay

13A00GE
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19B-7

The former figure showing the cornering of a
AWS 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 cornaring force
developed by the front and rear tyres, and this

<4 WS>

means that the front and rear tyres must have
side slip angle.

In the case of 2WS5S, wehicle side slip angle
increases with centrpetal acceleration as shown
ta the right below and the vehicle turns facing
more towards the center of its travelling circle,

=2WS >

af: Front tire side slip angle
. Bear tire side shp angle
fi: Vehicle side slip angle

<51 : Vehicle traveling direction

1340018

4, If the rear wheel steering angle can be control- increase front tire side slip angle. In the case of
led according to the magnitude of centripetal 4W5, on the other hand. the controt of the rear
acceleration, the vehicle side slip angle will be wheel steering angle according to centripetal
decreased. Ideally, therefore, the vehicle |ongi- acceleration decreases the side slip angle of the
tudinal axis will agree with the tangential direc- center of gravity, and thus the wehicle can
tion of the travelling circle as shown in above left maintain the target course more accurately,
figure. Furthermore, a smaller directional change in the

. In the case of 2W35, as the wvehicle speed vehicle means a stabler front field of view,
increases when cornering with a given radius, which allows safer driving.
the driver has to turn the stearing wheael morg to

6 <Reference>

i 279 ® Rear whesl steering angle | -

S A techinigue used in four wheel steering is zero vehicle side
e asn slip angle control: the rear wheel steering angle must be

Rear whesl slearing a

05 Q0
Lt acekeralan

g o R lﬂ%ﬂ] 80 60 SN TR
™ a1
Wishiche apesind ki i) 13AL53

set as shown at the left 1o control the angle to be as close
1o zero as possible.

Mitsubishi's 4WS rear wheal steering angle can be setto a
maximum 1.5 degrees.
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EFFECTS
LANE CHANGES
The steering effort responsive rear wheel steering Furthermaore, 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 dniver,

Vehicle Behaviour at Lane Change

<4WS>
A
—
A T
<2WS=>
T
e

L_MX
LT L pe——
L TR S TR

Position Change While Turning

The basic idea here is to provide such rear wheel Iy with less change in vehicle direction. As a result,
steering angle as to maintain the vehicle direction the forward view is stabilized 1o allow safer dnving.
the same as its turning direction, This means that
the vehicle maintains its target course more faithful-

13A0049
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LIVLEN o

Steering

35m{11.5f)

T 35m{11.55)
— Trawveling direction
I

1
[
3

7
(%]
=

7

wheel angle (deg)  ©

q &
Correglive steerng
Unnecessary

amaller stadnng angle

Emall lateral acoeleration
Absolute valve
1

Better fateral
aoceleration convargence

Better youw angular
velocity convargence

Smaller yaw angular
velocity absolute volumea
tsrmaller excess yaw genaratont

Emalber yaw angle
abzolute value
{grnaller vehicle direction change)

&

Batter yaw
CONYETJENCE

3 o=

—100}
Chuick lateral
accelgration respanse
1.0¢
Lateral 0
accaleration (G) E
=107
254
¥aw angular o
velocity [deg/sec)
25
15¢
Yaw angle 0
{deg)
—tR}
50
Rall angle 0
(deg)
—5.0F

e Smaller roll angle

— Time (sacl

13A00GT
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OPERATION ¢ The ol pump fﬂr_the rear wheel steering delivers
The rear steering hydraulic pressure is generated by the amount of oll proportional to the rear wheel
an oil pump driven by the rear differential gear. speed.l This allows rear wheel steering angle
By controlling this pressure by the power steering control proportional to the vehicle speed at
hydraulic pressure, the power cylinder connectad middle and high speeds [over approx. 50 krih

(31 mph].

near the middle oint of the trailing arms is driven to s :
J 4 * This construction allows the rear wheels to be

steer the rear wheels in phase with the front

steered in the same phase with the front whesls

wilipels, when cornering at middle and high speeds

SYSTEM CONSTRUCTION developing side force at the rear tires almost

® The hydraulic power cylinder is cannected to the simultaneously with side force generation at the
middle joint of the rear trailing arms, frant tires.

® Hydraulic pressure for the rear steering power
eylinder i3 generated by an ol 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,

Chil reseryoar

Powver steering ol pump
& .

P =]
L=

Steering gear
and linkage

@ Steering wheel

Control valve

Power cylinder

Middte joint

— Trailing arm

Aearwheel oil purnp

B3
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When the steenng wheel (1) is turned to the left,
the left pressure chamber of steering gear and
linkage (2) generates hydraulic pressure that is
proportional to the steering effort,

The nght and left pressure chambers of control
valve (8) and the steering gear and linkage (3) are
separately piped so that the same pressure as
described in itemn 1. above is applied 1o the left
preéssure chamber of the control valve,

This pressure causes the spool in control valve
(8) to move to the nght until the pressure
balances the spring force of the buili-in spring.

3. Meanwhile, the rear wheel steenng oil pump &)

4-WHEEL STEERING {4WS) SYSTEM - Operation 19B-11
SYSTEM OPERATION
WHEN TURNING LEFT o= e
i@} Qil resarvaer —-*-"J r\ ‘
3 Chl pump ———
— :l
Stesting gear
s and Iin?;:ge
Spool
| =
il = [
- {5) Control valve
(& Powver eylinder :
Hydraulic pressure P
i
= ! — e 1
i |
(7) Rear whest steering

oil purmp
ZE . Power steenng hydrauhc prassure
== : Rear whesl stearing hydraulic pressure
— ' Returnand suction side line

Traieaz

delivers an amount of il corresponding to the
rear wheel speed.

. As a result, control valve (5) 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 control

valve (5) are connected to the right and left
chambers of the power cylinder (&) respectively
50 that the nght pressure chamber of power
E\dinder@ is also at the same hydraulic pressure
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WHEN TURNING LEFT
&) Power cylinder

Torsion Spaing constant (K)

Piston area [A)

Hydraulic oil pressure {P)

ATR\Y

o p——

r Displacement {5]

6. The tie rods of the power cvlinder are linked to
the middle jonts of the trailing arms, The power
cylinder generats force that is equal to the
product {F »x A) of hydraulic pressure (P) and
piston area (A). This force acts at both joints in
the same direction as the front wheels (in this
case, left),

7. Meanwhite, the middle joint on the trailing 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.

[ —

13400

spring constant {K}, so that a torsion spring force
(K x S} corresponding to displacement (3) s
generated.

. The rear wheels are supported by the trailing

arm so that they are steered to the left by the
arnount of movemnent to the |eft of the middle
joint.

. When steering right, the movements men-

sioned above occur in the opposite direction.

Rear wheel steering control piping is added to
output control pressure for the controb valve.
The maximum number of steering wheel revolu-
tions (lock-to-lock revolutions) is reduced {pinion
teeth increased from E to 10} to secure turning
parformance.

Cylinder tube left chamber

Cylinder tubse right chamber
Rear whagl steering 1370004
anml Fﬂgtll ng
connected to cylinder Rear wheel steenng
tube right chamber} control piping lconnected to

eylinder tube laft charmber)



4-WHEEL STEERING (4WS) SYSTEM - Components 19B-13
POWER STEERING OIL PUMP

The power steering ol pump is of the vane type
that generates hydraulic pressure by a rotor, vane

and cam ring.
fit o |P-Cif characteristics {jpump pressure and dalivary
[t brdrmin.) Et:}] N—— . t
i {i g en pu speed is rfrin, and oil temperature
(510.2) N-Gf characteristics is 50 i ‘"g[‘lg&i - 140°F);
g | | Pump pressure is 5,500 kPa (55 kg/cm?, 782 pail and
= HEED delivery rate is over 4.7 lit./min. {286.8 cu.in/min.)
o
© 8 [N-Qf charagteristics (pump spesd and delivery ratel]
m {36811 When pump pressure is 2,000 kPa (20 kglom® 284
= ,l’ psit and oil temperature is 50 — 60°C {122 = 140°F)
2 4
= (2440 :
€ ! / Pump delivary rate
2 2 P-Qf characteristics {lit.frrvin. fow.inAmin
1122.0F
T Pump 1,500 | 7.1 -87{433-8631)
speed (rfmin.}
o w20 30 40 B0 6D 3,000 | 6.0-7.8 (366 - 476}
Pump speed (M} x 100 rfoin.
—_ 11 l J 4,500 £.2-62 (317 -378)
a 0 2000 3000 000 8OO0 BOGd

1 o B
O (L, 142 (0, ZEARE, AT THA0 SENNEE. 711umﬁaamn El':‘lﬁltﬂﬂ L138|

Egmﬁc prassium j_'F'}
8 me, psi
ale E 12F004%
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OIL RESERVOIR

The oil reservolr supplies fllid for both power ® |t has a fluid level sensor Lo warn the driver of a

steenng and rear wheel stesnng. In addition to a fow fluid level,
change in shape from one for a vehicle without a ® A white label 15 affixed to the reservoir cap for
AWS system, this cil reservoir is different in terms better visibility of the cap when it is checked by

of the following points.

the driver,

® In addition 10 @ mesh filter 10 remove foreign
ratter when pouring in fluid, a paper filter is
added to the fluid return side for filtration of the

fluid circulation.

From gear Doy, ———- ||: il

Reed switch

&3

L

Flaat with magnet

13A0050

4
T

AWS fluid
leval warming
Tz light

12FO084

White label

13400

1TIF0E

NOTE

@ \Ahen the fluid level sensor shown above is activated, the
4WS flud level warning lamp in the tachometer or
speedometer comes on to warn the driver.
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REAR WHEEL STEERING OIL PUMP

The rear wheel steering oil pump driven by a 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 stegrng ol pump.

Section A-A

12F0010

. Criven gear

Drrive gear
Drivan gear

13sp02:

Diffarantual gear
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OIL PUMP PERFORMANCE

fit.frnm
fCuLin.frmin, )
i
T AT
ooy ZUH
z
=
4 : T
E (244.1} M-Of charactaristics
=
E 1224 P-if charactenstics
= \
@ 10 20 20 40
Pump speed M} A100 rimin.
g 1060 2000 3000 AD0 ppy
(0,00 (10, 142] (20, 284} (30, 427} (40, 563 {gicm?, psi)
Pump pressure (P)
I | i | | ] | krrv'h
&) 100 B0 200 R0 3K (ragk
B 162y 133 {124} 1155 {186
Vehicle speed AAA0a0a

CONTROL VALVE

Mounted on the top of the rear suspension cross-
member, this control valve controls cil pressure to

4-WHEEL STEERING {4WS) SYSTEM -~ Components

P01 characteristics {pump pressure gnd delivery
ratell

When pump speed is 1,000 «/min. and oil
temperaturs is 50 — 60°C {122 — 140°F).

Purnp pressure is 3,000 ¥Pa (30 kafcm®, 427 psil andl
defivery rate is over 2.4 lit./min. {146.5 cuin./min.]
[MN-C characteristics {pump speed and delivery rata]]

When pump prassure is 350kPa (3.5 kafom?2, 5O psil
and cii ternparature is 50 — 60°C {122 - 140°F}.

Pump spaed is 2,400 rfmin. and delivery rate is 5.0 -
6.0 litfrin. {305.1 — 368.7 cu.infmuin.

the power cylinder by controlling the spool that
switches the oil flow path by pilot oil pressure from
the steering gear box.

From rear wheel steering

oil pump {pressure port)

-

l—i-.'lﬂ'

Control valva
rrgunting breket

From stesring gear
left pressure chamber  Iretum port)

Section A-A

13A0H2Y

To cit rasanvain :
e Fror steering gear

right pressune chamber

13A0028

To power cylinder left

To power cylinder right pressure
pressure chamber port

charmbear port
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CONSTRUCTION AND OPERATION
Straight ahead driving

From rear wheel 5l2ering
ol pump {pressure port)
From stesning gear To oil reservoir Fromn stesting gear
laft prmsweminmr fraturn port) right pressure chamber
i ol L@ @ L@ i
oo O]
=3
- igggen | slels
I}qu 5"'._"3". M"L ‘ﬁj‘\x O
5
Left pressure chamber Right pressure chamber
15t vaive chamber 2nd valva chamber

Fiuid from the rear wheel stearing oil pump con-
stantly flows from the pressure ports (i) and @)} 1o
the return port (@) and (3)).

When the vehicle is steered left, oil pressure is

Left turn

From steering geat
laft pressure chambear

To oll resarvolr
(return port)

U3 Sy

niroduced from the steering gear to the lef
pressure chamber of the control valve 1o move the
spool in the direction of the arrow. (See llustration

below. |

From rear whes| staering
Qil pump {pressure port)

S
]

o | =

-l

EEEEE B

SEmr—

Laft pressure chamber
15t valve chambwar

From power cylindar l.afl
pressure chamber (relurn|

As the spool moves in the direction of the arrow,
fluid from the rear wheel steering oil pump s
throttied 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

To power cylindar right
préssure chamber 1340020
cylinder,

The left prassure chamber of the power cylinder is
connected to the oil reservoir through the port [5),
15t 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 night and left trailing arms. The piston rod
in the power cylinder moves either to the night or

Left pressurs
charmbser

Piston pod

\ [©

5 A\

O

Left

préssur
chambar port

4-WHEEL STEERING (4WS) SYSTEM - Components

left according to the steering wheel effort anc
vehicle speed. thereby steering the rear wheels.

Pistan
Right pressure chamber
I |
Tia rod
Hub Stroke 1INOOTS
1 L
1{-.'_. i "" -0 mim
w0 =
{‘ﬁ =0 i-ﬂ.} {-‘4 -2 m}
Right pressure

chamber port
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21-2 MANUAL TRANSAXLE <FWD> - General Information

MANUAL TRANSAXLE <FWD>

GENERAL INFORMATION

There are 2 types of the FEM33 type transaxle
that are used as the transaxle for FWD (Front

Whael Drive).

A cable type floor shift method is used for

transaxle control.

These transaxles are pasically the same as the
conventional FEM33 but there are minor changes
1o match them with the output characteristics of
the engine.

SPECIFICATIONS
Item 6G72-SOHC 6G72-DOHC
Transaxle model FEM33-2-SNVR FEM33-2-5NZR
Type S-speed constant-mesh cable controlled type
Gear ratio (number of gear testh)
1st 3.080 (34/11)
2nd 1.833 (33M18)
3rd 1.217 (28f23)
ath 0.888 (24727}
5th 0.741 {23/31)
AReverse 3.166 {38/12)
Primary reduction ratio [number of gear teeth} 1,208 {29/24)
Differential gear ratio [number of gear teeth) 3.437 {55/16)
Speedometer gear ratio Drive/Driven | 28/36
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SECTIONAL VIEW
FEM33

—
e

S MR S LAY

Clutch housing

Input shaft

Bearing retainer

15t speed gear

15t - 2nd synchronizer
Znd speed gear

3rd speed gear

3rd - 4th synchronizer
4th spaed gear

Sth spead gear

7 8 9 10 1112
-
=aa 13
= 14
15
7
16
)
‘I-H-‘H‘
Era 17
18
19
20
TFMOI Y
11. 5th speed synchronizer
12, Reverze brake
13, Rear cover
14, bth speed intermediate gear
15, Intermediate gear
16. Output shaft
17. Transaxle case
18. Dufferential drive gear
19. Dilferential
20. Drain plug

21-3




21-4 MANUAL TRANSAXLE <FWD> - Transaxle Control

TRANSAXLE CONTROL

+ There are vibration-prevention rubber pieces .
mounted on the transaxle side of the shift
cable and selector cable, and on the shift lever
assembly sida to prevent transmission of fing
vibrations to the body.

* The eye end on the shift lever assembly of the
shift cable has a double structure, a
combination of a resin bushing and rubber .
bushing, and this not only provides smooth
movement of the shift cable but also prevents
transmission of vibration to the shift lever
assembly, improving the shifting feel.

Cross Section A-A

Wibration-prevention g!::;kg;“ﬂf

A combination of a wave washer and thrust
washer are used in the shift lever shaft of the
shift lever assambly, and this not only reduces
the looseness in the direction of the lever
shaft but also elastically supports the shift
cable on the cable bracket of the shift lever
assembly, reducing shaking of the shift lever.
Shaking of the shift lever caused when
accelerating and decelerating due to bent of
the shift and selector cables is reduced.

Cable bracket / @ it cable 3

fr—rm:'-" I|||'
L1 E

ot

LH

£
Rubber

Floar panet
S— telaztically support} Q9F0067
Yibration-prevention
rubber pieces
Shift cable
Selactor cabla
Shift levear
Vibration-pravention
rubber piecas
Fsﬁfﬁx
\ e 'I"
-_‘._n'l,'.tl
Shift levar assambly A sy
Cross Section B-B Cross Section C-C
Shift lever ghaft Thrust washer -
\ Rubber bushing
n—'I'I’I 2 L I
LCJ:]-i'_n_....._..—l—“ 1 T .ra-
|. 1
Wave washer Egln”;:\--Fhars.in hushing
DONOCEE QEINDOES
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MANUAL TRANSAXLE <AWD>

GENERAL INFORMATION

The WoHMGT type transaxle is used as the
transaxle for AWD (Al Wheet Drivel 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 6G72-
DOHC-Turbo engine.

SPECIFICATIONS
ftemns Specifications
Transaxle model WEMG1-0-FNBR
Type S-speed constant-mesh cable contralied type
Gear ratio (number of gear teeth)
151 3.071 (43/14)
2nd 1.738 (40/23)
3rd 1,103 (32/29)
4th (823 {28134
5th 05658 {31/47)
Reverse 3.076 {40/13)
Primary reduction ratio inumber of gear teeth) 1.375 {44/32)
Front differential gear ratio (number of gear teeth} 2.BBB {52/18]
Transfer gear ratio (number of gear teeth) 0,814 {22/27)
Torqué split ratio FrontfRear | 45/55
Speadometer gear ratio DriveyDriven | 27/36
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W5MGH1
g n
12
e 13
21 22
14
e e
15
- " 16
| R "
20 ‘i M
; ﬂ.ﬁm
19
1. Clutch housing 14, 5th speed gear TFRMO1H
2. st speed gear 16. l‘:pniar shaft .
3. 1st-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, From differantial
7. Grd-4th synchronizer hub 20. Transfer driven bevel gear
8, 4th 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
Input shaft retainer 25. Input shaft

-
W A

Reverse gear
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WEMG1 4WD TRANSAXLE

The WEBMGT is a 3-shaft, full time 4WD transaxle
that is the same as the W5M33.

It is 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 bullt 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

A shrinkage fitting method is used for mounting
the bearings, gears and sleeves,

& double-mesh prevention device using an
interlock plate and a reverse mis-shift prevention
device using a stopper plate are adopted in the
shift control systam.

The construction and operation of the double-
rmash prevention device and reverse mis-shift
prevention device are basically the same as on the
W5EM33.

and 2nd speed for improved shift feeling.

PLANETARY GEAR TYPE CENTER DIFFERENTIAL

Outer pinion

Fromt output shaft

Input

], Viscous coupling

Centar differential case lring gear)

Q9F0126

The center differential has the construction shown in the
figure above, and is made up of the differential case (integral
part of ring gear}, outer pinions {3 pc.), inner pinions (3 pc.},
carrier, sun gear, front output shaft, center shaft and viscous

Drive force input from the outside of the differential case is
transmmitted 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 carrier to be transmitted to the front output
shaft and center shaft.

Furthermore, since there is a viscous coupling built in this
center differantial, when a rotational speed difference arises
between the front output shaft and center shaft, differantial
control torgue is redistributed accerding to that difference so
that the ideal drive force is always maintained.

In addition, unequal torque distribution is used in this center

Foar
autput e
— ﬁ % .-"" :::::—"ii'—"'f i
e "*H_l
Front output =
Pawaear l
transmission
Center
differential path
tase
1 coupling.
Ring ge=ar
i Center
shaft
Outer *
paniion
] e Carrier
Innar
pinIan I
Viscous
Sun T - g & Z
o coupling differantial.
Eront
output
shaft
ceroN?




MANUAL TRANSAXLE <AWD> - WSMG1 4WD Transaxle

=
Fi i
Fi |
Carriar Ring gear Sun gear
oRFO124
Sun gear
Carrier Ring gear Te
Te Tr "'
[ A
E 1 1 1
e 7s =B
— -
Zr
oAro1s

The distnibutionof the drive force to the carrier 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 10 be fixed, the ring gear and sun
gear revolve in the same direction, and the sun gear rotates
ZrfZs 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.

If
Tr:  Ring gear input torgue
Ts:  Sun gear output torgue (front output)
Tg:  Carrier output torque {rear output)
Then
M Tr=Tc+Ts
2 TexZs=Zr-ZstxTs
From {1) and (2)
Ts= Zsx1Ir
Te= {Zr=Zs)xTr

Ts:Te=42%:7r- 28 = Front ;: Rear
With the WBMG1, 7r = 60 and Zs = 27, so0 Ir - s = 33,
Front : Rear = 27 . 33 = 45 ; bb5.
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DOUBLE-CONE SYNCHRONIZER

5t spaed gear

Synchronizer sleave

Synchronizer
. key
e
i bl 8 O T O

Synchronizer 1ing

The double-cone synchronizer used for 1st speed
and Znd speed are made up, as shown in the
figure above, of the speed gear, clutch gear
(welded to the speed gear). inner coneg,
synchronizer ring, outar cone, synchronizer hub,
synchronizer sleave, synchronizer kay, etc.

The inner cone touches liner of the synchronizer
mner surface at the outer cone surface and is
coupled to the outer cone by the projectons (3
lecations) on the synchronizer hub.

The synchronizer ring touches the inner cone and
outer cone at the inner surface liner and cuter
surface liner respectively, and is coupled with the

QRFDI22

i —im y

gzl A
o] "H ]

Quter cong Synchronizer hub

L Lt

clutch gear by the projections {6 locations) on the
speead 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 circurnfer-
ence,

In other words, the inner cone and outer cone
become one unit with the synchronizer hub and
rotate, and the synchronizer ring becormas ona
unit with the speed gear and rotates as they touch
each other.

When the shift lever is moved toward 15t spesad, 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.
As a result, the outer cone is pressed to the left, friction
torgue is generated between the synchronizer ring and outer
cone and inner cons, and the 1st speed gear and
synchronizer hub (intermediate shaft} begin to synchronize.

Then, when the shift fork moves to the [eft, 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 cuter coneg spline and the chamtar
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 ring and outer cone and inner cong INCraases,
and then the difference in rotational speed of the 1st speed
gear and the synchronizer hub disappears.

Under these conditions, since the synchronizer sleave i§
pressed to the left, the synchronizer sleeve spline and outer
cone spline mesh,

Also, when the synchronizer sleave moves to the |eft, the
synchronizer sleave spline chamfer comes in contact with
the clutch gear spline chamfer of the 1st speed gear, and
then the clutch gear spling and synchronizer sleeve spine
mesh 1o complete the shift 1o 15t speed.
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AUTOMATIC TRANSAXLE

GENERAL INFORMATION

The F4A33 type automatic-transaxle is used as the
autornatic transaxie. The F4A33 is basically a
successor to the power train of the F4AZ
aytormatic transaxle but each part has been greatly

gutput engine.

The transaxle uses a cable type floor shift method.
Furthermore, it has an AfT safety-lock system and
AST shift lock release device for improved safety

strengthened to make it &2 newly designed and raliability.

transaxle with performance to match the high

SPECIFICATIONS

ftems 6G72-DOHC 6G72-50HC
Transaxle model F4A33-1-MNN2 FAA33-1-MNN1

Torque converter
Type

Stall torgue ratio

J-element, 1-stage, 3-element, 1-stage,

Z-phase with damper 2-phase with damper
clutch clutch
1.70 2.00

Transaxle

Type
Gear ratio

15t

Znd

3rd

4th

Reverse
Prirnary reduction ratio
Differential gear ratio
Clutch
Brake
Manual control type
Shift pattern type
Shift control
Pressura control
Damper clutch control
Self-diagnosis function
Speedometer gear ratio

d-speed forward, 1-speed reverse

2.551

1.488

1.000

0.685

2.176

1.228

3.222

Multiple disc type 3-sét, sprag type 1-3et
Multiple disc type 1-set, band type 1-5e1
P-R-N-D-2-L Hever typel with overdrive SW
Two-mode type

Electronic comtrol type

Electronic control type

Electronic control type

Adopted

2B/36
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SECTIONAL VIEW

F4A33

L e T e L s B

0il purnp
Front clutch

Hear clutch
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crmeai WP 16 M—\
16
TFADS40
Damper clutch 10. Rear cover
Torgue converter 11, Input shaft
12. Transfer drive gear
13. End elutch
Kick-down brake 14. Transfer shaft
15. Transaxle case
16. Differential

Lowfreverse brake
Planetary gear set
Transfer idler gear
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TRANSAXLE CONTROL

In order to prevent sudden starts due to improper
operation of the selactor levar, thare is not only an
AST safety-lock systam (key interlock device and
shift lock device) but also an AT shift lock release
meachanism to operate the selector lever even if
the shift lock cable is broken.

Furthermore, there are vibration-prevention

GO FED13Y

a

SRR

KEY INTERLOCK DEVICE

I

I::;-'.-r_‘_
~2y
Key interlock cable A

- lgnition key
t# cylinder

Brake pedal

Shift lock cable

Vibration-prevention rubber
et

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.

Alarm buzzer

REVERSE (R) POSITION WARNING DEVICE

Revarsa (R} position detaction switch

|~ {Inhibitor switch)

SHIFT LOCK DEVICE

Selector lever

Selector
fevar
assermbly

-.!. = [
_ il _:".'-.:'i..n-. e

vibration-pravantion rubber
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A/T SAFETY-LOCK SYSTEM

SHIFT LOCK DEVICE

The selectar lever cannot be moved out of the "F key is pulled out, the selector |ever cannot be
position to any other position unless the brake moved out of the "F" position to any other position

pedal is depressed.

even if the brake pedal is deprassed.

If the ignition key is in the LOCK position or if the

Brake pedal link mechanism

Braka pedal Selector lever

Shift lock cable

Whan brake pedal iz depressad

Araka pedat link
machanism

A\

When shifting from positions other
than "P" position to "P" position

Brake pedal link

by )9
Ty
Lock tarm A & Detent pin

Fush button

Inner cable
Retum spring P

(1) When the brake pedal is not depressed {(selector
lever is in “P" position)

The lock pin in lock cam B prevents the rotation of lock

cam A, rastricting the movement of the detent pin. As a

rasult, 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 lever is
in "P™ position)

(1) The inner cable of the shift lock cable uses the brake
pedal link machanism to pull and lock cam B turns
{farrow (1)) counterclockwise, releasing the restric-
tion on lock cam A.

{(Z). When the selector lever pushbutton is pressed with
the restriction on lock cam A released, the detent pin
can move down (arrow (2)) and the selector lever
can be moved from the "P" position to any other
position.

(3] When shifting from positions other than “P"
position to "P" position

{1) Lock cam A is maintained in the condition shown in
the figure. Also, since the lock pin in logk cam B
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 (T} and moves
up. Then, lock cam B is turned clockwise by the
return spring and restrains lock cam A
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KEY INTERLOCK DEVICE

If the selector lever is not in the 'F* position, the
key cannot be turned to the LOCK position and

ramoved.

=
<4
Koy interlock cable -" L
! __:-‘_... pay
s

=" Ignition key cylinder

Selector lavar

hciai-cn ] D
Lock camg A /
Push button e / i
Kay interlock N Datant pin
cable E&Nﬁ: 7%
A Y i o

# am B
DRFOC4E

2115

Key can be removed Key cannot be removed
Revolving cam

Projection

(1) When the ignition key is in the LOCK

position or pulled out

The cam lever meshes with the projection on
the revolving cam inside the ignition kay
cylindar to rastrict movarnant of the slide laver
that is connected with the cam lever. As a
result, since turning of lock cam A is restricted
and moverment 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 in any position
but LOCK position (selector lever is in "P"

P57\ ] position)
L %% 3;,% i The projection on the revolving cam inside the
Slida Iave s ignition key cylinder is in a position where it
- does not hinder movement of the cam lever
* "-"ﬁ"‘ . and the restriction of the slide lever connected
F BT Prajection -’E’f . 4*”‘* with the cam lever is released. As a result,
t}';" } when the pushbutton of the selector lever is

pressad, lock cam A is turned clockwise and
the detent pin moves down.

As a result, the selactor lgver can be movad 10
any position other than the *P" position.

NOTE

While the brake pedale is not depressed, the
salector lever cannot be moved to any position
O9FDO82 other than the "P" position even if the ignition

key is not in the LOCK position. (refer 1o the
section of SHIFT LOCK DEVICE )}

- {3) When the lgnition Key is Pulled Out

FieITIawea: gesHor {Selector lever is a position other than "P"
posiiton]
Lock cam A turns clockwise as shown in the
figure and stays thare.
: As a resuit, the key interlock cable is caught on
f""’ o lock cam A and the cam lever inside the

4.3 il A ignition  key cylinder is  turned
o reiEEtion AR G counterclockwise (it is in the removed section
' of the ravolving cam).
Consequently, even if one tries to turn the
ignition key to the LOCK position, the ignition
key only turns to the ACC position since
movemnent of the revolving cam is restricted
by the cam lever and the key cannot be pulled
out.

(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 turned
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 turmed to the LOCK position and can be
removed.

09 FOOST
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REVERSE (R) POSITION WARNING DEVICE

The revarsa (R) position warning device consists lapprox. 0.3 sec. or more) when the ignition switch
of an inhibitor switch to detect the position of the is ON, the buzzer sounds (approx. 0.7 sec
selector lever and an alarm buzzer mounted near intervals) to inform the driver that the sslector
the center console. lever is in the R position.

If the selector lever is moved to the R position

OF2E
A/T SHIFT LOCK RELEASE MECHANISM
The shift lock device is automatically released lock pin in lock cam B is released. |
when the shift lock cable is broken. As a result, when the selector lever pushbutton is
When the shift lock cable is broken, lock cam B is pressed, the detent pin moves dawn and the
turned clockwise by the return spring, and the selector lever can be move to positions other than

restriction on lock cam A which is restricted by the the "™ position.

Lok pin when shift
lock releagsed

Lack cam A

Brake pedal link mechanism

Return spring

Return spring

O3 O5E
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TRANSAXLE MECHANISM

AUTOMATIC TRANSAXLE - Transaxle Mechanism

GENERAL DESCRIPTION

The FAA33 not only has reinforced and enlarged compared to the F4AZ line, but quietness has also
gears, changes in the shatft layout because of this bean improved by improving gear pracision, etc.
and an incréasa in transaxle torque capacity

TFADS 78

Input shaft

Transfer idlar gear

Transfer shaft
Differential

Valva body

TFAQAZY

Farking sprag

@ Annuius gear

Parking rod
TEADQ330

TORQUE CONVERTER

There are 2 typas of torque converters for the 3.0 liter DOHC
engine and 3.0 liter SOHC engine. Not only has the nominal
diamater besn increased 1o match the increase in transaxle
capacity, but also considerations are made to match it with
tha anging and to determing the best torque capacity and

stall torque ratio in order to improve starting responss and

fual consurmption.

Furthermore, a damper spring is put in the damper clutch for
a smooth driving feeling. The amount of slipping of the
torgue convertar has been reduced for a further reduction in
fuel consumption.

TRANSAXLE CASE

Mot only has the layout 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
transaxie case have also been made into one unit to improve
the rigidity of the transaxle case.

PARKING MECHANISM

In order to reduce the force needed to move the ssalector
lgver, 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 1o reduce the force ratired to release the
parking brake when the vehicle is stopped on an incline.
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POWER TRAIN

-

! | U A

The F4433 power train has been changed in the
following ways comparad to the F4AZ3.
1. Front Clutch

The diarneter of the front clutch disc has been
increased and the number of disc plates
changed from three to four.

Rear Clutch

The diamster of the rear clutch piston and disc
have been increased and the disc plates
changed from thrae 1o five.

Furthermore, the piston return spring has
been changed from a cone spring type to a
type using a compact coil spring.

End Clutch

The shape of the end clutch retainer has baen
changed.

Low/reverse Brake

The diameter of the low/freverse brake piston
and disc have been increased.

. Kick-down Brake

The diameter and width of the kick-down
braka band have been increased.

The kick-down servo piston has also been
anlargad.

1
W/ \/
6 7 TFAOIE

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.

. Qutput Flange, Annulus Gear, Transfer

Drive Gear

Gear diameter ancd bearings have been
enlarged and the bearings are press fitted to
the transfer drive gear.

ldler Gear

Changes have baen 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 determinad by mutual contact
with the bearing inner race.

The bearing cuter race and idler gsar are fixed
with snap ring inside the idler gear and cannot
be ramaoved.
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Output bearnng retainer
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AUTOMATIC TRANSAXLE - Transaxle Mechanism

9. Transfer Shaft
The transfer shaft and transfer driven gear are one unit
and there arg 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
transfer shaft pre-load is easy.

HYDRAULIC PRESSURE TEST PORT

A hydraulic pressure port for the hydraulic pressure test has
been added and the port position has besn changed.

Alsg, the name of port pressure 13 ambossed on some
pressure ports as an abbreviation.

Mo, Port pressure name Embossed lstters]
(1) | Kick-down servo apply pressure SA
| (2) | Kick-down servo release pressure SH
(3 | Reducing pressure RO
@) | Damper clutch refeass pressure DR
{torque convertar pressure]
@ Damper clutch apply pressure DA
Rear clutch pressure HC
(7 | Front clutch pressure FC
End clutch pressure Mone
(@ | Lowireverse brake pressure None
DIPSTICK

The ahapel of the dipstick has been reconsidered 1o prevent
any efrror in measurement due to interference with the oil
filler tuhe.

OIL PUMP

The il pump has alsc been enlarged to match tha bigger
transaxle, and pump discharge capacity has besn improved
by about 20%.

Tthe il pump is tha same trochoid type as used forrmerly and
uses an engine direct drive systam.



AUTOMATIC TRANSAXLE - Transaxle Control (Hydraulic and Electronic) 21-21

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
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REDUCING VALVE
(1) Line pressure from the No. 1 port runs betwean reducin

valve (1) land and (2) land. {The areas of (1) land and
land are equal.) When the line pressure at the No. 1 pont
rises, the hydraulic pressure between (1) land and
land also rises.

Then, hydraulic pressure on the left side of the (1) land
also rises, overcomes the force of the spring and moves
the valve to the right

1 When the valve moves to the right, (‘D land closes No. 1

port and, at the same time, (2) land opens the exhaust
port to exhaust the fluid. As a result, the hydraulic

prassure batween (1) land and land falls and the
If‘lﬂvﬁraulic prassure running to the land left side also
lis.

When the hydraulic pressure on the (1) land left side
falls, the valve is moved to the left by the force of the
spring. As a result, (1) land opens No. 1 port and, at the
same time, (2) land closes the exhaust port and hydraulic
pressure between (1) land and (2) land rises.

4) The reducing valve is maintained in a position of

equilibriurn 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 i1s sent from No. 23 port.



21-22 AUTOMATIC TRANSAXLE - Transaxle Control {Hydraulic and Electronic)

N-D CONTROL VALVE

To shift control valve

To kick-down sarvo To rear clutch via roar
via 1-2 shift valva chitch exhaust valve

t
rf_] r —‘11 MN-D control valve

o)

]
o—

(( o

T,
Marnual
F—==1| control
valve
i

Prassura contral

Ling pressuré

FHNDEE :
N-R control valve r

Ex

{
g{djfffff Ex jl

Reducing pressure i

TCU

TCW:  Tranaaxie
gontrol unit

TFAQ338

ol
f""“"“r_
-3
Chack
o)
Line =] [
p?aisum % -~

TFAD33P
To kick-down brake J'] To rear clutch
Irl..l"

Check 5=

ball
Line M
pressureg s 10

C 3

pressure E To PCY

From PCV TFAD240

(1) When in nautral (N}, the N-D control valve receives ling

(2)

pressure to No. 1 port from the manual control valve and
is pressed to the left according to the difference in area
of (3) and (4) land.

When shifting from N-D, No. & port in the manual control
valve opens, and line pressure is fad 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 1o N-D control valve's
No. 10 port.

At this time, hydraulic pressurs i1s also fed to the check
ball line and the check ball moves to cut off the oil line.
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To kick-dowwn braks 1. Ta rear clutch
Check E= 5
bl
1 2 i}
Lime j @
pressure 5 1a }
b e v
Line %‘
lpressure

Fromn PCY  To PCY TEAQ2I9

To kick-down brake _‘JTD rear clutch
Cheack Ec 10a | | 5
ball @
1 2
Line (J] C
pressure = 10 !
L e ]

Line ﬁ
prassure

From PCY  To PCY tra03d

ELECTRONIC CONTROL SYSTEM

(3 Line pressure that entered the N-D control valve's No, b
port exits No. 10a port and is fed to the kick-down brake
via the 1-2 shift valve. Also, pressure control pressure at
Mo, 10 port is reducad by control of the pressure control
valve and is fed to the rear clutch from No. 5¢ port via the
rear ciutch exhaust vakve.

As a result, when shifting from M - B, the kick-down brake
operates a little faster than the rear clutch to reduce
shock when sifting from M - D

4 YWhen hydraulic pressure is supplied to the rear clutch, at
the same time hydraulic pressure goes to No. 5Bc port on
the N-D control valve laft side and to the check ball line, it
works to push (1) land to the right to maove the N-D
control valve 1o the right.

{5} As a result, the oil ling is changed, Mo, & port Bne
prassure is fed to the rear clutch, and pressure control
prassure via the pressure control valve is fad to the kick-
down brake.

When this sequance is completed, the pressure control
solenoid valve moves 1o D-range creep control.

The electronic control system is basically the sansors and improving the performance of the
same as in the F4AZ line but all controls have control unit,
been improved by increasing the number of

W e .
(o) T Operation range

A

b

o

—

2]

=

2

]

(4]

O
o _ x

Turbing {er’ TFAD34s

DAMPER CLUTCH CONTROL

A5 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 sbout the same as for the F2A2 line, and the
operating range is as shown in the figure on the left,

HYDRAULIC PRESSURE CONTROL DURING SHIFTING

In order to rnake possible srnoother 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 contral during speed

changss.

(1} Transaxle input torgue feedback control <DOHC models
arify)

{2} Engine and transaxie total contral <«DOHC modals only=
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Example of 1 — 2 power ON up-shifting
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(1) Transaxle input torque feedback control <DOHC

models only>

Pressure control sclencid valve control duty feedback is
controfled so 1 matches the target value set for the
transaxle input torque at the time of speed changes.

|deal transaxle input torque changes are obtained at the
time of shift changes by detecting transaxle input torgue
{speed change ratio of torque converter turbine}, lowearing
{raising control duty}! pressure when it seams transaxle
input torque is becoming high, and again raising hydraulic
pressure when it seems transaxle input torque is going to
fall {lowering control duty).

In this way, transaxle input torgque wvariations can be
smoothed out and smooth shift changes with less shock
can be realized.

(2l Engine and transaxle total control <DOHC models

only >

In order to reduce torque variations on the transaxis
output shaft at the time of shift change, engine spark
timing is retarded to match the transaxle shift change and
momeantarily lowering the engine owput forgue
(transaxle input torque).

In an automatic transmission, wvariations occur in the
cutput shaft torque due to the interaction betwean the
clutch and brake and this appears as shift change shock.
wWith the present transaxle, a retard signal is sent to the
enging which is the source of the torgue 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 shaft torque variations are reducad and
shift change shocks are reduced.
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Spark timing | Engine Tar
- gue raduced Transaxis
Engine ;':ct:?uﬁm contrel unit| request signal control it Transexle
tiﬁlan;t ref ST SHrk Pressure controd e A PeSY
sy Engine timing | at shift chanpe Shift changs
Battery | condition data | ““™'® | Torque reduced condition data .
voltage - ) axecution (permit ) - TPS opening
Drivi Fail-safe signat Spark timing input shaft spad
na « | retard request -
conditions, YES/NG Output shaft
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rk timing retard regquest
. From transaxie 1o OV %
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TRANSAXLE CONTROL UNIT

The connector is 8 42-pin type to match the
increase in Sensor inputs,

o Homirslak

4
12.
13,
14,
15.
16,
17
18

The assignment of the 42-pin type connector is

shown below.

%
105
1
2
3]
[
%
- 4

hbkud

A I |

]
58

AR

101,
102,
103.
104
105.
106.
107.
108,

109,
110.

Damper clutch control solenoid valve
Shift contrel solengid valve A

Powar source

Ground

Pressura control solenaid valve

Shift contral solenoid valve B

Engine control unit communication signal
<DOHC model only:=

Power source

Ground

Ground

Accelerator switch

Ciagnosis output terminal

Ajr conditioner relay signal

Engine control unit commmunication signal
<DOHC madel only>

Diagnosis control terminal

Engine control unit communication signal
=DOHC model onby>

Powar source thack-up)

Kick-down servo switch

ldte switch

Oil temperature sensor {low temperature sidel
Oil temperature sensor {high termperature side)

Throttle position sensor
Sensor ground
Vehicle speed reed switch

a1,
B2.

B5.
57.
59,
60,

61.
62.

Inhibitor switch (P
Inhibitor switch [RB)
Inhibitor switch (M)
Inhibitor switch (D)
Inhibitor switch (Z)
Inhibitor switch (L)
Oweardrive switch
Fulse generator B
Pulse generator B
Fulse generator &
Fulse generator A
Ground

lgnition pulse
Power mode signal

TFAQ3SD




AUTOMATIC TRANSAXLE - Transaxle Control (Hydraulic and Electronic) 21-27

PULSE GENERATOR

The mounting position for pulse generator A is an the and
clutch cover and it detects revolutions of the output shaft
from the projections {25} on the outside circumference of the
and clutch retainer,

Pulse generator B is mounted on the transaxle case and
detects revolutions of the cutput shaft by the transfer drive
gear tsath (35 teeth).

As a rasuit, revolutions of the input and output shafis can be
detectad directly.

The pulse generator body is the same as before.

OIL TEMPERATURE SENSOR

The F4AZ line oil temperature sensor was a sensor that
mainly detected oil temperature in the |low temperature
range [-20 to 80°C -4 to 176°F)]. Mow an oil tempsrature
sansor for the high oil ternperature range has been added
and it is ona unit with the cil temperature sensor for the low
oll temperature range.

As a result, the range for detecting oil temperature has been
expanded, improving reliability of oil pressure control in the
high temperatura 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 baen anlarged.

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 pags 21-18)
but the reliability of the inhibitor switch has also besn
improved.

KICK-DOWN SERVO SWITCH

The diameter of the switch has bean made larger to match
the enlargerment in the diameter of the kick-down servo
piston. Also, the connector is changed from a 3-pin type 1o a

1-pin type.
SELF-DIAGNOSIS SYSTEM
The function of the transaxle control unit has been changed from three to one, _ _
improved and the diagnosis function reviewsd. {2} The code Mos. for self-diagnosis and fail-safe
The foliowing are the main changes. have been changad.

(1} The number of mamory items for the same (3} Self-diagnosis and fail-safe tems have been
itern for seif-diagnosis and fail-safe have been added.



21-28 AUTOMATIC TRANSAXLE - Transaxle Control {Hydraulic and Electronic)

Diagnosis Function Chart

[tem SeH-diagnosis Fail-safe
Code MNo. Code No.
Qutput, too much 11
Output, too little 12
Throttie position senser Sensor trouble, Adjustment trouble 13
Adyustment trouble T4
q§en-::ir¢uited sensor wire on low temperature 15
side
Oil temperature sensor Eiré-:;rt—cimuitad sensor wire on high temperature 6
Open-circuited sensor wire on high temperature -
side ar short-circuited sensor wire on low 17
temperature side
Kick-town servo switch Open cirouit 21
Shart circuit 22
Spark signal Cpen cirguit 23
Accelerator switch Open gircuit, adjustment trouble 24
Pulse generator A Cipen circuit 31 B1
Pulse generator B Cipen circuit 32 832
SOSVAA Cipen circuit 41 B
Short circuit 42
SCSV-R Cpen circuit 43 B4
short circut 44
POy Cipen circuit 45 85
Shart circuit 46
Cipen circuit 47
DCCsY Short cirguit 48 -
System troubie 49
15t spaad 51
Gear shift does not 2nd speed B2 a5
finished 3rd speed 53
4th speed 54
Slow spaa;i gear command when driving at high speed No output No outout
Computer trouble
Short circuit of torgue reduction request signal wire or broken torgue 61
reduction exacution {permit) signal wire
Open circuit torgue reduction regquest signal wire 62 —
Short circuit of torgue reduction execution (permit) signal wire 63
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22-2 WHEELS AND TIRES - Wheels and Tires

WHEELS AND TIRES

Sl TEE Y
SPECIFICATIONS
[tams SOHC DOHC - Non-Turbo | DOHC = Turbo
Wheel
Tire size 205/65R15 93H 2265/55A16 93V 245/45ZR17
Wheal typa Aluminum type Aluminum type Aluminum type
Wheal size 15x685.4J 16x 8L 17x851)
Amount of whee! offset mmn)| 46{1.8 46({1.8} 46 (1.8
Tire inflation pressure kPa (psi)
Fromt 200 {29 220 (32} 220 {32)
Rear 180 {26} 200 (29} 200 (29
Spare wheel
Tire size T1265/90016 T125/80D186 T136/00016
Wheal size 16 x 4T 16 x 4T 16 x 4T
Amount of wheal offset mm n) | 46 (1.8} 46 (1.8} 46 (1.8)
Tire inflation pressure kPa {psi) | 420 (60) 420 (60) 420 (60
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BODY - Main Body 23A-3

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 ane unit. {2} A large headlight housing is used to improve
strength,

{1} A large and very rigid front end upper bar is +

used.

Headlight housing
Fromt end upper bar
Front end upper bar
AGF0064 Hood latch bracket IIFOO14

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 effectivaly expanded while

rainforcement as in former models but is made preserving rigidity.

Foot rest bracket

:-u ﬁﬁum floor side sill, inner, front
Dash panel crossmember Muffler hanger reinforcement

GO

REAR END PANEL

The rear end panel is mounted on the outside of
rear ight housings so the pansl replacing work
becormes easier.

Rear light housing

Rear end panel

Rear end panel 2IF0013



23A-4 BODY - Main Body

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
rasistance 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

reduced to make the bottom surface of the

1} A wery rigid, double-layer floor is used with a floor flat.

front floor sidemember on the upper surface
of the front floor and also & front floor upper
panel on top.

Backbone reinforcarnant Fromt seat rear nut plate

Shift lever
reinforcement

Front fleor side sill, inner

Backbone reinforcement

Front floor upper paneg|

L Front flaor
crossmember,

front

Friomt floor

side sill, inner
Front floor sidermam ber

Backbona ¢rossrmember #iFg1
Front flaor pan
A1 Fil 2
DOOR
A pipe type side impact bar has been adopted.
Front door, outer
side impact bar

FHFO0I0

HFQdr



BODY - Main Body 23A-5

PAINT
® Eight monotone colors are available for the @ Tinted pearl tone paint ... Kutani Red {R25}
exterior 1o enhance the roundness of the introduced
body. () 3-coat pearl tone paint ... Galaxy White
®* The following new painting techniques are (W75) introduced
used.

(1} 3-coat high-luster coat

ing ... Super Pure
White (W20 introduced

SPECIFICATIONS
Body color name | Color code Color No. Paint composition
Super Pure White | W20 | ac10920 3-coat high-luster coating
Galaxy White (F] | W75 _AC10875 3-coat pearl tone paint
Lamp Black X234 AC10894
Kutani Red (P} R2E | AC10825 Tinted pear| tone paint {2-coat)
Fassion Red R385 AC10938
Wheat Beige (M) | 522 AC10922
Mapier Blus (M} | T72 AC10872 )
Fiji Blue {M} 187 AC10887
3-Coat High-Luster Coating

Second goating

Top coating

"-l'

S

|. o
_'-l' .- .-"'. '..-l-;l I -" '.‘
" PR R R R ‘Ld':q-: “' el -.“L-!:

Pra-goating treatrment

Electrodeposition undercoating

1810443

For the top coating, a clear layer is formed on the coating
surface by mixing a clear compaonent 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 befora the
film hardens, thus also improving the smoothness of the top
coating.

MNote that the second coating is the approximate color of the
top coating, because the top coating is semi-transparent.



23A-6 BODY - Main Body

Tinted Paarl Paint

This is a colored inorganic compound coated on the surface
Clear fayer | of the mica powder which is coated with titanium digxide
Top coating { - and then this is mixed in the color base. The color blend is

i _ determined by the combination of the colored ingrganic

iddle coating { . compound and the blending of the mica powder which

Electrodepasitio becomes the base. For Kutani Red (R25), a strong reddish

coating iron oxide is coated on the white based mica powder,

Pra-treatment

il ek
Matural fight
{light colorad
by paint)
7 l:ﬂ!ﬂ'l'
) , #4  combination
MICE, e, /Y of colored
. inorganic
Ptanium | AT cormpotnd
dioxide 4, LA, and color
Colored of mica
plalysl:TyTiw _
compound AONODE4
3-Coat Pearl Tone Paint
The top coat consists of thrae lavers, the color base, mica
Cinal- Ay base and clear layer, and mica powder coated with titanium
Mics basa dioxide is scattered on the mica base. The color tone 15 8

combination of this mica base and color base so the paint

Color base i ":.r S brings out the pearly luster by the complex reflection on the
hiddle > I
coating .//,/ ,//// /__/ mica base.
Elactredepositic .:.*- s, e :.
E}Dﬂting “',,.-"’ .......

Pre-treatment

1% 3)

Approx. 40p

. T
Incident  Reflacted
i light

- Sevaral
b . " Sk H

X
\ Titaniurm dioxide
Transmitted [ght

Mica

JORAG1E1




BODY - Air Pressure Noise Reduction 23A-7

AIR PRESSURE NOISE REDUCTION

FLUSH SURFACE

Measuras werg takean 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
lcomplex curved glass) Roof

Windshield glass

1BFO219

18FoEiR

18F 3213

1EFOHE
tAF0211

Liftgate glass
YWindshisid glass

TOFHODE

Engine compartment

BFO217

{/Jﬁ Engine hood
i

Front bumper

1BF D218

MOTE
e - A flowy



23A-8 BODY - Air Pressure Noise Reduction / Doors

FULL GLASS CATCH

Since the door glass is sucked out by the vacuum A5 a result, a good seal between the drip line
caused by air flow when driving at high speed, a weather-strip and the door glass is assured and
full glass catch is mounted to the weaather-strip the sucking noise when driving at high speed is

holder in order to press the door glass in place. shut down.

- Weather-strip

holder
Drip line weathar-strip 1eFooYa
DOORS
DOOR PANEL
A sashlass door is used. Furthermore, rigidity of lightweight side impact bar made of pipe and

the outside panal is improved by efficient use of a reinforcements,

Baltline inner reinforcarmeant

Doar mirrgs reinforcement

Door lateh reinforcamant

Hinge reinforcement

Side impact bar

18F020%9



BODY - Doors 23A-9

DOOR LOCK

A roller type 2-step door check is used on all Furthermore, on some models central door lock
models which improves the operational feel when prevention system is adopted.

opening and closing the door and it holds the door NOTE

sacurgly at the midway position. Refer 1o the GROWP 8 — ETACS for the door lock
The door latch is rubber coated to improve the prevention system.

operational feel and for less noise when opening

and closing the door.

Complataly

Outside handie rubber

Door upper hingea

Insida handle

Door lock actuator "'\_‘
Daoor lock switch

< Driver's side >

ok ' Biose shatk o —ae Door lock [@
Door fower hings

OPERATION OF DOOR CHECK STRAP

: it 1= made so the rellers which can rotate in the door check
Door check arm 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,

Eecause the roller rotates, the operational feeling is good
| Roller when opening/closing the door.

Raoller mount

A Midway position
B: Full open position N p—
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BODY - Doors

Batteny
E Fuse
—
Door lock relay
N
A
Cll'FF ﬁ_gg
2] ik
J |Doar Doar
lock lock
:ﬁv:r:mr} .- switch
Tiver SENQET'S
et ‘A‘T B |fosseng
& Lock _'L_
EB: Unlock ™ =
E.?ﬁ;{gfk Door lock
; lLH:I @ actuator
{RH}
1BFQOT2
Battery
é Fuse
—
Door lock relay
Lack Unlock!
'DNI"“"- B
OF E’ﬁg 2 TOFF
4 1
= | J"
T D‘Dﬂr Dugr
lock . ‘ lotk
sv‘fimh switch
(driver r' J f (passenger's
il i side)
A; Lock _,L _Jl_
B: Unlock ™ s
Door lock _|Dnnr lock
actuapor fEctUatar
@ (LH} {RH]

18F 00T 3]

OPERATION OF CENTRAL DOOR LOCK<SOME MODELS>
Operation when locking door

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 jock side coil of the door lock relay, to the door lock
switch and to ground; then the |ock side contact in the door
fock relay is turned ON, and current flows o 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
and the door is locked.

Operation when unlocking door

If the door lock switch on the driver's side or passenger's
side is pushed to the unlack side, current flows to the fuse,
to the unlock side cail in the door lock relay, to the door lock
switch and to ground; then the unlock side contact in the
door lock relay is turned ON, and current flows to tha 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 s unlocked.



BODY - Doors

23A-11

WINDOW GLASS REGULATOR

A wire winding system is used in the window
glass regulator,  Furthermore, the amount of
lateral movernent of the window glass regutator
carrier plate is incréased so the lateral deflection
of the glass which happens when opening and
closing the complex curved glass door window
can be abscorbed. In order to prevent the glass

Door window glass o

TAFgRd

POWER WINDOW <SOME MODELS>

When the DOWRN 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 trunaed on, the window

NOTE
Because of the ETACS function, the power
window can be opened and closed for a certain

Sub switeh

Carrier plate

Baor window
regulator assambly

from getting scratched, & glass striker is mounted
on the cutside of the door glass so the beltline
weather-strip outer stabilizer is only effactive
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
firrnly presses the door glass.

Door window
glass

; | '!i':::':.-!-‘_ E'EIH”"E-
"\";"'l. weathar-strip
[ Ouar

. ‘stabilizer

Glass

slider Ly Etrikal‘

TRFLOME

Baltline
waather-strip

CQuter
stabilizer

T
rea Glags

striker

Bacr
wWindow
olass

TAFQ0rr

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 gperation of the power window
Is same as before.

time even after the ignition switch has been
wrned OFF, {(Refer to GROUFP 8-ETACS.)

Main switch
1BFG093
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LID

WINDOW GLASS

* An adhesive method is used to mount ths
windshiald glass, quarter window glass and
liftgate glass.

* |aminated 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.

18F0278

LIFTGATE

The liftgate uses a inner hings system and a upside-down
type gas spring Is adoptad.

in order to reduce the ceramic width of the liftgate pillar, the
gas spring is arranged inside so the rear view and sppearance
are improved,

Furthermore, a cable type liftgate opener is used for all
models.

ndow Glass

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, blus glass is
used on all models and the windshiald glass
and liftgate glass are given a sun shialding
treatment not only to weaken sunshine and to
control temperature rise inside the vehicle, but
also to improve external appearance.

Thickness
Name mm {in.}

(1) Windshield

ol 5.3 (.21)
(2) Door window

Glbcs 5.0(.20)
(3 Quarter

window glass | g3 5 [.14)
(4] Liftgate glass




BODY - Bumpers
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BUMPERS

Two types of large, soft-face bumpers that seam

tn 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 1BFOO1S

Section A-A
<Small Type>

Bumper faca

Burnpar

reinforcement Burnper absorber

TBFOD1Y

<Large Type>

Bumper face

Bumpar

reinforcement
Bumper absorbar

HaFQ012

® TPO (Thermo Plastic Olefin elastormear} is used

as the material for the bumper face and, by
improving maolding precision, it seems to be
pne unit with the body with no gaps between
bumper and body.

<Rear Bumper >

18F0018

Section B-B
<Small Type:=

Eumper face

Barrnpeer
reinforcament

18F00A1

<Large Type>

Burnper face

Bumpear
reinfarcement

=~

1BF OO0




23A-14 BODY - Door Mirrors

DOOR MIRRORS

The door mirrors are collapsible types with a

sporty and asrodynamic design.

® The door mirrer is installed a little away from
the front pillar (off-body typel which takes into
consideration the slanted fiald of view to the
front.

MECHANISM OF DOOR MIRROR WITH
PRINTED HEATING WIRE

There is a printed hesating wirg inside the mirror
When the rear window defogger switch is turned
ON, it operates under the control of the ETACS for

tdirror

® Al modsls are equipped with the alectric
remote control mirrar.  The electric remote
gontrol 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 B-ETACS.

Frame

Body

Printed haating wire

Actuator assembly

1BFOOTE
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AERO PARTS
The following aerc parts are used 10 improve mounted stop light is Installed on some
aerodynamic characteristics and marketability, medels to improve the asrodynamic
® A front air spoiler is installed on all models to charactaristics of the rear of the vehicle.
improve the aerodynamics of the frant of the ® A side air dam is installed on some models to
vehicle, improve the aerodynamic characteristics of the
® A boomerang type rear spoiler with a high- sides of the vehicle.
<Small Type=

Front air spoilar Sida air dam

<Large Type>

Rear spoiler

Fromt air spoller ' Side air dam sl



23A-16 BODY -~ Summary of Interior Parts
SUMMARY OF INTERIOR PARTS

In addition to being easier to use, the interior parts create a high-quality sports car aimosphere.
improve the feeling of fitness and solidity and

FEATURES

. Full trim interior

. Round and one-unit insrument pane
Single formed headlining
Cubic-formed door trim

Il Improverment of quality feeling |~ -

BN

- Large floor console
- Split type rear seat
— 3. Automatic roll-up type shelf cover

[_h'nprm'arnent of easy use

Ll B3 =

. Ash tray (front part of consala)
. Cup holder {in console box)
. Floor console box {in console box)

Convenient small storage compartments

S —

L b =

. Instrument panel pad
Knee protector
. 3-point seat belt with ELR
. Supplemaental restraint system (SRS)

Ll b —

Improved safety | [

T e - 1. B-way power seat {driver's seat)
Lﬂunsldaratmn of ideal driving position [ 2. Dual height adjuster {driver's seat)
3. Elactric type low tension seat belt (front)




BODY - Instrument Panel and Console Box/Shelf Cover 23A-17

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 & 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

1REGOTE
Knee protector
Front console assembly
PO —— SHELF COVER
= T An automatic rell-up type shelf cover is used for easy use.
’ - When used, the hooks catch on the liftgate tim. When the
o 7 @ hooks are released, a spring automatically rolls the leather

< i roll-upl inta the body.
ummi:l::' e The shealf cover body can ba removed easily to fold-down the

raar seat forward for an additional space when [oading a big,
cargo.
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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 1o 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
Istepless) for the ideal driving position. In
addition, the reclining adjustment in the driver's

STRUCTURE DIAGRAM
STANDARD TYPE

T8F 468

FPower seat switch &
(lumbar and side support adjustments)

2=

BODY -~ Seats

saat comes with a memory. In addition to the
conventional reclining adjustment, there is a
spacial 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 15 adopted in order to improve
functional use.

sl Motor driven type
S=1> Manual typa

Frontbeck sangle and up/down adjustmant of
headrastrant

Front/back and upidown adjustment of headrestraint
Reclining adjustment
{Driver's seat with memory)
Lumbar support adjustment
Front height adjustrmeant
Rear haight adjustrment
Dual heght adjustrmant
slide adjustment

Side support adjustment
Sestback forward-fold-down

Dual height adjustrment

ar haight adjustmentsi
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GNITION

WiTC ﬂG‘J}

J/B @Z

154

DRIVER'S POWER SEAT CIRCUIT

i

1

]
-
=
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5
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CONSTRUCTION AND OPERATION
POWER SEAT
Lumbar Support Structure

If the switch on the front console is pushed 10 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

Side suppost motor

BODY - Seats

moves, pushing the lumbar support plate to the
front. This 15 a stepless, continuous stroke

adjustment. In addition, if the switch is pushed 10
the rear, the operation is reversed.

connecting rod in the direction indicated by the
arrow and the side support frame moves to the
insida. This is a stepless, continuous stroke
adjustment. In addition, if the switch s pushed 1o
the opposite side, the operation is reversad.

Scraw nut

Lumbar support
motor
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Front Height and Rear Height Adjusting Structure
<Power Seat>

The front and rear portions of the seat cushion can
be raised and lowered independently. [f the front
height and rear height switch is pushed to the UF
side, motor revolutions will be transferred to gear
A to gear B to sector gear. Since the sector gear,
shaft and arm are fixed, the seat cushion rnises
continuously {stepless) along with the revolution
of the sector gear.

4

Sector gaar Gear B

b
Limit swatch

_ <Raising >
Powear saat switch B

Aear haight §

Front height and
redr height mator

Limnit switeh 1DFO0SE

Fe&ar height motor

Seat cushion

Rear height

As the seat cushion continues to rise, the claw on
tha shaft turns the limit switch from ON to OFF,
cutting off power 10 the motor and stopping it.

in addition, if the front height and rear height
switch is pushed 1o the DOWN side, operation is
revarsed with the motor revelving in the opposite
direction and lowering the seat cushion,

When raising front height

) |

When raising rear height

When raising front and rear height

Gear A
Front height motor
Limit switch

18FROGA

<Lowering>

Powar seat switch B

Seat cushion

Sector gear

Limit swaitsh

Front height and
rear henght motor

19 F00ER
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<Standard seat>

The bhasic 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
indepencently by manual operation of the lever.
When raising the front of the seat cushion, the
changeover lever is first put in the front height
adjustmeant position to engage the height knob
gear and gear A. When the height knob gear is
turned In the direction indicated by the arrow in
the figure, gear A revolutions ars transferred to
the sector gear to the arm and the ssat cushion
rises.

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 B. 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 raverse operation is performed to lower the
seat.

position
Frontfrear
changeover

\"l.k lever
Front height
adjustment

pastion

gear

Fear height
adjustment

19F0050

19F0ES

RECLINING ADJUSTMENT MECHANISM WITH MEMORY

If the seatback is raised after being inclined to the
front, it can be returned to the original angle set in
memory by previously setting the seatback angle
in memory.

Furthermora, aven after it is reclinad at any angle,
if the seatback is raised after baing inclinad to the
front, it can be returned to the original angle set in
MEmnory.
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Fig. 1:

Fig. 2:

Fig. 3.

23A-23

This is outside the memorized position.
The bracket on which the seathack is
mounted and sector gear move as one
unit. The lock gear and sector gear, and
lock and memory plate teeth are meshad.
The marnory arm hits the memory plate
and stops.

To memorize the position.shown in Fig. 1,
the meshing of the lock and memory plate
Is disengaged when the memory lever is
pulled, the memory arm pushses the
memary plate with the force of spring A
and turns it until it hits the lock gear. As a
result, the memaory arm movas in rangsa "a"
on the sactor gear testh. 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 mamory 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 1o the front, bracket projection {A)

Fig. 2

Fig, &:

hits the lock gear pin and pushes the lock
gear down. The unsupported memaory arrm
Is turned by the force of spring A until it
hits the memory plate. As a result, the
memorized range "a' on tha sector gear
teath is coverad.

If the seatback is reclined to the rear, the
coverage of the mamary arm disappears
when the sector gear, memory plate and
memaory arm rotate and the memaorized
position 15 reached; the lock gear and
sector gear mesh and the seatback is fixed
irn the memorized position.

The memory rangs is between A - B as shown in

Fig. 6.

Since the memory plate and sector gear hit

{bin Fig. 2 is ) between B - C, position B is
rmemorized even i the memory lever is pulled
between B - C.

If the seat is at an angle outside the memorized
position, the seatback angle can be changed in the
front/back direction since the lock gear and sector
gaar meshing is disengaged when the reclining
fever is pulled up.

¥, 2] m_urized
pasition

18FO0aD
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HEADRESTRAINT (FRONT/REAR
ADJUSTMENT MECHANISM}

There is a link mechanism in the headrestraint that
can adjust the headrestraint n four steps forward

CONSTRUCTION

The stay and right/left 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 ane
unit with the sector gear and rightfleft 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 s¢ the entire headrestraint moves
forward. Since the sector gear rotates to therear
relative to the shaft in the center, the engagament
of the sector gear and pawl moves forward one
tooth at a time and the headrestraint is fixed in
each position. At this tme, 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

Support point A
Bracket - —.|_

.

BODY - Seats

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
10 pin A in the pawl by the spring and pin B in the
sactor gear is insertad in the oval hole,

move forward. in addition, when it is pushed to
the maximum forward position, pin a8 Crosses over
C in 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
maximum backward position by the force of the
retumn 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 hsadrestraint is fixed in the
raximum backward posiiton

Maximum backward poasition EBracket .HF"a ik
thﬁg Shaft Stay —

\ ! LinkA
1 ¥ ]

Lock sprng Link B |

e LT LTS
Sector gear --
Pin B——— 3
Plate ——i— ' Pawi

S Pin A
Support point B |

NOTE
o mark indicates center of rotation of each part.

19HE5T
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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 ELR

tension seat balt)
®  Buckls built in seat

Betractor

Energy-absorhing
beht

j Before absorbing
shock

After absorbing
shock
19A0332

Iweard Forward

1940333

Retractor

19FLTI2

CONSTRUCTION AND OPERATION OF THE
ENERGY-ABSORBING BELT AND THE BUCKLE

The front seat belt has on it 2 sleeve inside which the seat
belt webbing is folded back over itself in a loop so as to
ahsorb the energy of a shock by pulling loose and releasing
slack. There is & spring installed in the portion connecting the
buckle to the arm, allowing the buckle to tilt forward and
inward so that the belts can be tight enough around the

biody.



23A-26

BODY - Seat Belt

ELECTRIC TYPE LOW TENSION SEAT
BELT

GENERAL INFORMATION

There is an slactric type low tansion mechanism
in the front seat belt ratractor to reduce belt
terision and the fealing of pressura 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 1o 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 solencid is activatad, the lever

Canter plata

Spring case

Memory tape

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
turned OFF so the passenger does not feel any
physical disorder.

engages the tape holder, locks the normal spring,
thus lassening the feeling of constriction. The
purpose of the memory tape is to eliminate the
difference in elongation ratic of the reducing
spring and normal spring. The ends are fixed
respectively 1o the tape holder and bushing shaft
and stored together with the bushing shaft in the
tape holder in a wound up condition.

Webbing

Tape cover

EEFI Wi
Tﬂpa haldar Retainer L k
Normal spring :
Reducing sphing Lt it Retractor
Sotenaid
1BNCOBT
View A View B
. Spring Tape
Ha;uclng P holder
Spring
Normal
spring
Cover
Bushing WNODT

shaft TNUGTE
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OPERATIONAL DESCRIPTION
Seat Belt Stored Condition—»When Pulling Out

Since the memary tape is wound up, the bushing
shaft and tape holder turn as one unit. The torgque
of the two springs, the reducing spring and normal

<When stored>

Epgr?rl-fgmg Bushing shafl

Webbing

Tongue

Memory Buckia

holder tape
Mormal
SPNg Lever
<When pulled out>

i

i

SR

1BHN0DT F

Buckle Switch ON->When Seat Belt is Initially
Wound Up

When the webbing is pulled out and the tongue
set in the buckle with the ignition switch in the
OM position, the switch inside the buckle is
turned ON, the solenoid functions and the lever
meashes with the outer teeth of the taps holder.
As a result, the tape holder is lockead in the
winding direction, torque of the normal spring
falls to zero and the winding torque becomes only
the torgque of the reducing spring. Conseguently,
the feeling of oppression 15 reduced when the

<When buckle switch is ON>

TENOGrE

Reducing
SQring

]
3 Bushing
shaft

23A-27

spring that are wound up, moves in the winding
direction by the rotation of the bushing shaft and
tape holder,

Directional
pull of

bMemary tape wiebbing

Reducing spring 1,0 noder

Webbing

Mormal spring Lever

Solenmd 19HOOTE

seat belt is initially buckled up and when it
remains buckles. Furthermore, since the taps
holder is locked, the memory tape is loosenad 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
sama whean the seat bslt is storad.

Tape hofder

Webbing

Marmal
SLCIN
Eals Sotangid



23A-28

BODY - Seat Belt

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 turned OFF, current to the solenoid is
cut off and the meshing of the |ever and tape
holder is released.

As a 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
QFF
o
—!
Tangue
Narmal Mamory Buckle
spring tape
Tape Wabhing

Lewvear hoider

tight the memaory tape and, while the memory
tape is loose, torque is not transferred to the
bushing shaft. When the memaory tape is wound
completely tight, the e&longation ratio of the
normal spring and reducing spring 15 the same and
the webbing is wound up by the torque of the 2
springs. In this way, the condition of the 2 springs
i5 uniform when stored,

<When wound up>

1HO0T
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

The 5RS 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
sansars, air bag module, SRS diagnosis unit {with
built-in safing impact sensor), clock spring, SRS
warning light, knee protector, ete.

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 sating impact
sensor simultansously enter the ON state,
aliminating the possibility of accidental
deployment.

Has an SRS diagnosis unit in which the backup
function {charge capacitor for tha power
supplyl against a 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-diagnostic function for higher safety
and ralability,

module

Clock spring
Knee protector

SRS warning light

Air bagfinflatar

Front impact
sangor {L.H.)

SRS diagnosis unit
bwith built-in safing

impagt sensos)
1BFO115

VEHICLE
IDENTIFICATION
CODE CHART
FLATE

L
s« DRIVER AIRBAG A
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GENERAL INFORMATION

The heater and air conditioning have outstanding
cooling and heating performance and use a small
amount retrigerant system.

FEATURES

Impmvement_ nf —— Adoption of air conditioner color monitor <full automatic air conditioner
visual recognition

imprmnt of — 1. Adoption of a 2-step control system for the condenser and radiator fan speed.

e

rahability and ' 2. Flange fitting of the receiver piping joints.

sarviceability 3. Belt protection by belt lock controller when comprassor s 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
ltems Specifications
Heater unit
Type Three-way-flow full-air-mix system
Heater control switch Dial type <manual air condtioner>
Push button type <full automatic air conditionar:
Compressor
Model Scroll type (FX-105VS)
Refrigsrant unit ubricant ce fewin) | FREOL $-83 or SUNISO 5GS 160 * 23 9.8 * 13
V-belt size mm (in.} | <DOHC>: 1,150 {45.3) , «<SOHC>: 940 {37.0)
Condenser
Type Multi-flow type
Dusl-pressure switch
High pressure switch kPa (psi) | OFF: 2,700 (384} ON:- 2,100 (299)
Low pressure switch kPa {psi) | OFF; 210 (30 ON: 235 (33)
Freezer prevention *C [°F}| Fin temperature thermostat
OFF: -2 {(28.4) ON: 2 (35.8)
Refrigerant and quantity glozl] R12 MAX 9BO (35)
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COMPONENTS
<AIR CONDITIONER >

<Manual Air Conditioner: <Full Automatic Air conditioner>

SOFQ4S

Air conditioner color monikar

Air conditioner switeh

F'-ESSEF‘IQEIF E:ﬂmpartrnant IEITE[JEFEIIJFE SENS0r
<full automatic air conditioner >

Photo sansor .
<full automatic air conditinear =

Engina coolant temparaiure switch
{for air conditioner cut-off)

20F D05

Flange fitting .
system =

Thearmostat

2oMDo¥
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<HEATER >
To door wmdow
{side defroster)

To front window
{dafroster)

To driver's FACE | Toy o gsidadud N[
(side ventilator) 4 AP

To passenger's feet and knees

To passangers FACE .
(side ventilator)

Ar mix
da : - :
Te mper C |nsidefoutside air

defroster To defroster Alr mix changeover dampar
T, dampar A

Ajf cutlet changeovar

damper [DEF)

To FACE

Air autlat changeover
damper (FACE)

Air outlet changeover damper drive ([
moter <full autornatic air conditioner » bﬂ
=

Heatar

urit s outlet
chanpacvar
damper (FOOT)
Max. cool dampar ==

To FOOT

To FOOT
Alr rux damper drive motor

Cooling unit
<full autamatic air conditioner > Inside/outside changeovar damper drive motor

<VENTILATION - Air Inlet and Air Outlet>

Inlet garnish

Qutsida air

<full autormatic air conditionar >

Rear vantilation duct A

Rear ventilation duct B

Rectifying grille

Insde/outsida
air changeover
damper

Fan motor

F0FO04S
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SMALL AMOUNT
REFRIGERANT SYSTEM

From July 198%, the consumption and production
of specially designated chloro-fluoro carbon have
been regulated world-wide to protect the ozone
layer. Chioro-fluoro carbon R-12, used as the
refrigerant in automobile air conditionars, is the
object of those regulations and thers is a need to

Sight glags  WWithout  With

Receiver ; el i
(- OUT
v
Sh&den:u T } Range of '
ity i| refrigerant
bubbling . :fu'itll'tg L
-------- jf bubbles T TR

Cesiccant

e Il Liquid =
el refrigerant|[
Filtar FaE SOAMOOET
Maw Old
Rasin layes Reinforoa ment lnrer rubber fayer
{rvlon) layer

AT

Quter
rubber

Middle
rubrber

Crutar
rubber
|aer layear layer layerr

Feinforcermeant

d-layer type F-layer typa 20N00S4

Mew Oid

i

Metal seal

2ONOOE

Partition plate~] il

contrel the amount of chloro-fluoro carbon used
as mugch as possible. The small amount
refrigerant systern has been developed to
improve the parformance of the structural parts of
the air conditioner in accord with those
regulations, to make them more compact, ete.

RECEIVER

A recever with 8 shade to prevent bubbling is
used. Bubbling inside the receiver can be
controlled with the shade. Conseguently, as
shown in the figure, the range of liguid refrigerant
mixed in the bubbles can be reduced. As a result,
the amount of refrigerant can be reduced {Figure
on thea left (A,

Furthermore, the amount of refrigerant is further
reduced by making the bottom of the receiver into
a cona shape (Figura on the left (B},

REFRIGERANT LINE

The 3-layer type hose that was used up 10 now
was replaced by a 4-layer type hose in order to

reduce the amount of refrigerant permeated intc
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
cornpact,



Heater Unit /
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HEATER UNIT

The heater unit is a 3-layer flow type full air mix consequantly, some of the air is blown directly to
heater with outstanding heating characteristics, the air outlet (FACE). As a result, noise i5 reduced
There is a by-pass passage to increase the amount by raducing air flow resistance inside the heater
of air at maximum cooling. The by-pass passage Is and by controlling the generation of air turbulence
openad by the max-cool damper which s inside the heater.

connected 1o the air mix damper and,

Max-cosl damper

By-pass passage
LOF 004 T

AIR CONDITIONER CONTROL
PANEL

There is an air conditioner coler monitor in the air dynarnic 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 color monitor is a

Air conditioner color monitor

20F0084

Dispfay arrow Mnode button
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COMPRESSOR CONTROL

If any one of the following switches and sensors is
turnad off, the magnst clutch of the compressor is

turned off,

switch and sensor

Cperating condition of comprassor

Blower switch
Air conditioner switch
Dual-pressure switch

Aefrigerant temperature sensor

Air inlat sensor

Air thermo sensor
Revolution pick-up sensgr <DOHC>

High pressure switch kPa (psi)
Low pressure switch kPa ipsi}
Engine coolant temperature switch

R,

} Manual ON, OFF {automatic when in AUTO)

OFF: 2,700 {384) or more ON; 2,100 {299} or less
OFF. 210 130) or less  ON: 235 (33) or more
OFF at 115+ 3°C (239 + 5°F) or over,

ON at 108°C (226°F) or less

OFF at 155 5°C (311 £ 9°C) or over,

ON at 110°C {230°F) or less

OFF when sensing temperatura is lower than a set temperature,

OM 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
o N¢ Me: enging rpm
S=i1 Me x Pulley ratio X100 Mc: comprassor rpm

Control when Compressor Locks <DOHC>

Since the compressor and alternator are driven by

pick-up Sensor.

When 70% or more slip ratio

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, thers 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
revolutions which are detected by the revolution

Ball lock controller

Shower duct (RLH.}

FOFDoOT
<Maodels with full automatic air conditioner >

Air conditioning color manitor

- T

continues for 3 seconds or more, the compressor
relay goes from on to off; at the same time, in
modals 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 modeis with
manual air conditioners, the operation display in
the air conditioner switch blinks to announce an
abnormality.

<Models with manual air conditioner>

| -

— Elunlmng

I

Alt conditioner switch
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HEATERS AND AIR CONDITIONING - Compressor Control

<Manual Air Conditioner >

Battery G2
a Fuse Fuse
Alternator AT
plise Elower
.8 | motor
o ralay
M Blower motor
[
PR Blower motor Resistor
N HI refay
-==HI "—% Heater contral panel
-==MH
-~—M
- --i_ i
= Air conditioner switch
TS :
i
Air conditioner ¢ontrol unit i
:
- Carmpressar D'y oparation .
: command cirduit chEAGaod e Circuit !
i 3 l '
1 Faur socand =
i sl ik i
= i
! :
E_. Air inlat sensor —
Ignition '_? 4 Fin tharmg ' y
]l sensor T :
1 ]
I =] Enging rpm ~e=  Compartgon e oy
cakulatlicn caout =1j=1]h) -— Belt lock
COoMArassar
I calcutation Gircul ngﬁ%’a;
¢ Y T
; ; S
Liammsrin A
= ]
Dual pressure ;
awitch I
Thermosiat ;
]
I
i
H
. Engi
Compressor |} Dggfg:t
relay I aFF
: o - lEI'r_‘IﬂEfEEUI‘E
' swatch
............... o
....... DOHC MFL control
; Compressor unit
— et BOHC 2

barigr el T
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<Full Automatic Air Conditioner:

Alternator

Air conditioner

Air conditiongr contrgl panat

DOWN, UP

controf unit
¥ 1
Temparaiure *_
sattdg Gircuir Air conditioning mode

'

salestion ircuit

G2

Fuse

Gl findqmit
cafcudation cirpu

Blower contrcl
cincuit

il -

Carprassor cametand

calculation gircur g
8 corwvarsion
k. cifouit
[ [
L & 'ﬂ; E’

L Air Fin
]gl‘_lEllf.'i et harmo
ol BENg SEMSOr

Belt lock controfler
it A
Enging o Comparison | g Cormpraesor mom | O
calculation gircult Gircui. caboulation Gircuil

Ravolution pick-up

SEMNS0r
- aFF
E
are | Dualpressure
switch
Théarrmostat
QFF
AR
Comprassor * Enging coolant
ralay aEf temperature
DT switch

Compressor

BAF| contral undt

FoFDOa4
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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.

FAN REVOLVING OPERATION MODE

Switch condition Fan revohing operaton condition
For radator fan For condenser fan Engine cooant Condansar fan motor
Air conditianrar QR at 85 1 400 CHd at 95 + 470 temperature switch e
mwitch 85 + FFlor more | (203 + 7°F) or more {for air conditiener apatas in HIGH anky
OFF et 775C (171°Fy | OFF at 87°C %’ET;;]HGF;FT 115+ | Radiator fan motor | when it receives input
I 1B3°F} ar less & ar from condensar fan
i [ } aver, OMN at 108°C mator relay (HI) ard
[22B°F] or lass L,
OFE OFF OFF OFF
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HEATERS AND AIR CONDITIONING - Refrigerant Line / Self diagnosis

and Back-up Function 24—11

REFRIGERANT LINE

The receiver piping |oints have flange fittings and
the pipe ends are flared (pipe expanded) to

High pressure pipe &

pipe B

Sight glass

Recaiver— |

2OHOE 2

prevent the O-ring from dropping out and to
improve waorkability.

High pressure

!'Gmu saction of pipe end

SELF-DIAGNOSIS AND BACK-UP FUNCTION

{1} It has a 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 |ocation of the
abnormality to the diagnosis connector in the
side of the fuse box. Use a analog type
voltrmater for detection.

SELF-DIAGNOSIS

{3 It not only displays the code No, but there is

also & back-up safe function 1o stop trouble 1o
the systam due to an breakdown,

{4) If there are 2 or more abnormalities, the code

Mos. starting with the smallest are
continuously displayed. Furthermaors, the
code Mo is kept in memory until battery
terminal is disconnectad.

Ma. Trouble Back-up function o vehicle condition
1 {Mormal) [MNorrmal)
2 . Wire in room temperature sensor broken - U
3 Wire in room ternperature sensor short circuited Reaches condition when 28°C (77°F) b detected
4 . Wire of outside air sensor broken - [
; T 7 e Reach ndition when 20°C {63°F) is detected.
5 - Wire of outside air sensar short cireuited gacres Lonailg # { ;
6. mrﬂ of 2l therma Sensor bmk&", : Reaches condition when =2°C (28°F) is datected.
7 ¢ Wire of air thermo sensor short-circuited
a - Wira of air mix darmper potentiometer broken or Reaches MAX. HOT(lMAX, COOL when set to MAX,

- short circuited

CooL)

g | Wire of mode changsover dampsr potentiometer
broken or short circuited

LY

Reaches DEF. (FACE when set to FACE)

i Trouble in air mix damper drive system

1 Trouble in mode changeover damper drive svgtem

E
£
g

e
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25-2
GENERAL INFORMATION

{1} There are front catalysts <Turbo>,
(2} For the other things, the system is basically

FRONT CATALYST

There is a front catalyst in both the left bank and
right bank of the engine.
This is a catalyst in which the catalytic elemsnts

Oeygen sensor

Q

‘* bank bank
o

Turbocharge:

Frant catalyst

EMISSION CONTROL SYSTEMS - General Information

the same as on the former 6G72 SOHC
engine and 4663 DOHC Turbo engine.

adhers to the metal type carrier and the engine
output loss, which depends on axhaust gas
rasistance, is less than that of the formaer type.

Engine rear Enging front

Turbocharger

Oxygen sensor

Front catalyst

TEMD183



	Cover
	Group Index
	General
	Technical Features
	Vehicle Identification
	General Data and Specifications

	Front Suspension
	General Information
	Front Axle
	Electronic Control Suspension (ECS)

	Rear Axle
	General Information
	Axle Shaft
	Drive Shaft
	Differential
	Viscous Coupling Type Limited Slip Differential
	Differential Support

	Brakes
	General Information
	Service Brakes
	Anti-Lock Braking System (ABS) <FWD>
	Anti-Lock Braking System (ABS) <AWD>
	Parking Brake

	Clutch
	General Information
	Clutch Control

	Cooling
	General Information
	Radiator and Cooling Fan <SOHC>
	Radiator and Cooling Fan <DOHC>

	Electrical
	General Information
	Wiring Harness
	Diagnosis Systems
	Engine Electrical
	Battery
	Lighting
	Meters and Gauges
	Wiper and Washer
	Audio System
	Accessory Slot
	ETACS
	Theft-Alarm System

	Engine
	General Information
	Base Engine (DOHC Engine)
	Mounting

	Intake and Exhaust
	Variable Induction Control System
	Twin Rurbo and Twin Intercooler
	Turbo Pressure Control
	Exhaust Pipe

	Fuel System
	General
	Control Unit
	Sensors
	Actuators
	Fuel Injection Control
	Idle Speed Control (ISC)
	Control of Ignition Timing and Current Flow Time
	Engine/Transaxle Total Control (DOHC A/T>
	Power Supply and Fuel Pump Control
	Fuel Pump Discharge Volume Control
	Fuel Pressure Control <Turbo>, Turbo Meter Control <Turbo>, Air Flow sensor Filter Reset Control
	Turbo Pressure Control
	Air Conditioner Relay Control
	Variable Induction Control (Mitsubishi Variable Induction Control: MVIC)
	Main Muffler Control (Active Exhaust) <Turbo>
	Self-Diagnosis System
	Fuel Supply
	Accelerator Components
	Cruise Control System

	Propeller Shaft and Universal Joints
	Propeller Shaft

	Rear Suspension
	Rear Suspension <FWD>
	General Information
	Crossmember Support Bushing
	Trailing Arm
	Upper Arm
	Lower Arm and Lower Arm Bushing
	Toe Control Arm
	Stabilizer bar
	Rear Hub

	Rear Suspension <AWD>
	General Information
	Crossmember and Crossmember Support Bushing


	Power Steering
	General Information
	Steering Wheel and Column
	Oil Pump

	4-Wheel Steering (4WS) System
	General Information
	Basic Principles
	Effects
	Operation
	Components

	Transaxle - Manual and Automatic
	Manual Transaxle <FWD>
	General Information
	Transaxle Control

	Manual Transaxle <AWD>
	General Information
	W5MG1 4WD Transaxle

	Automatic Transaxle
	General Information
	Transaxle Control
	A/T Safety Lock System
	A/T Shift Lock Release Mechanism
	Transaxle Mechanism
	Transaxle Control (Hydraulic and Electronic)


	Wheels and Tires
	Wheels and Tires

	Body
	Main Body
	Air Pressure Noise Reduction
	Doors
	Lid
	Window Glass
	Bumpers
	Door Mirrors
	Aero Parts
	Summary of Interior Parts
	Instrument Panel and Console Box
	Shelf Cover
	Seats
	Seat Belt

	Supplemental Restraint System (SRS)
	Supplemental Restraint System (SRS)

	Heaters and Air Conditioning
	General Information
	Small Amount Refrigerant System
	Heater Unit
	Air Conditioner Control Panel
	Compressor Control
	Condenser Fan and Radiator Fan Control
	Refrigerant Line
	Self-Diagnosis and Back-up Function

	Emission Control Systems
	General Information


