
ae Technical Information ManualMITSUBISHI
MOTORSa

Aa
 

0
 

a
 

a
 

0
 

a



‘i
 

Se
 

SL
 

SL
 

SO
 

SS
 

VS
 

SL

FTO
TECHNICAL

INFORMATION
MANUAL

FOREWORD

This manual has been prepared as an introduction
to the specifications, features, construction, func-
tions, etc. of the newly developed FTO.
Please read this manual carefully so that it will be of
assistance for your service and sales activities.
Please note that the following service manuals are
also available and should be used in conjunction
with this manual.

WORKSHOP MANUAL
ENGINE GROUP PWEE9801
CHASSIS GROUP PWME9801
ELECTRICAL WIRING PHME9801
BODY REPAIR MANUAL PBME9801
PARTS CATALOGUE B806G208AL]

All information, illustrations and product descrip-
tions contained in this manual are current as at the
time of publication. We, however, reserve the right
to make changes at any time without prior notice or
obligation.

4 MITSUBISHI
MAO] worors corporation

© 1998 Mitsubishi Motors Corporation Mar. 1998
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How to Use This Manual/
0-2 GENERAL -— Targets of Development/Commodity Features

HOW TO USE THIS MANUAL
MODEL INDICATIONS
The following abbreviations are used in this manual for classification of model types.
M/T: Indicates the manual transmission, or models equipped with the manual transmission.
A/T: Indicates the automatic transmission, or models equipped with the automatic transmission.
A/C: Indicates the air conditioner.

TARGETS OF DEVELOPMENT
The FTO is a two-door specialty vehicle developed lays importance on the rider’s individuality. Both
as a characteristic and recognizable vehicle that a sporty style and performance are incorporated.

COMMODITY FEATURES

Sporty characteristic e Sharp and aggressive style that expresses the pleasure of driving
design e Interior with a feel of performance to enhance the performance

felt

Light yet sporty state-of- e Smooth quality of the V6 engine
the-art driving ® Direct feel brought by the newly developed M/T and INVECS

II sport mode 5A/T
e Linear controllability provided by highly rigid bedy and completed

suspension
e Sport sound muffler creating the right amount of tension

Consideration to safety SRS air bags provided on driver’s side and front passenger’s
and environmental side
problems ABS and TCL setting

High-mount stop lamp mounted
Power windows with safety mechanism mounted
New refrigerant air-conditioning system incorporated
Material names indicated on resin parts
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GENERAL - Technical Features 0-3

TECHNICAL FEATURES

EXTERIOR
“Sharp and aggressive” style that expresses the pleasure of driving through it’s compact
strength and lively form

(1) Clean-cut sports car proportion through the (2) Sporty silhouette through strong wedge form
wide vehicle width and shortened total length and high belt line

No. Features

Road hugging style with front and rear fenders that are slimmed to the front and back yet powerfully project
outward

Rounded windshield with large and outstanding aerodynamic properties

Aero parts that emphasis the low center of gravity image

Sporty cabin accented by powertul rear pillar and roof accent bead

Characteristic rear end with simple rear combinations lamps on sharply cutoff surface

FTO logo emphasizing sporty feel and brand image with strong moving expression
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Exterior part design pursing high-performance image for headlamps and aluminum wheels, etc.



0-4 GENERAL — Technical Features

INTERIOR
“High-performance feel interior” enhancing the performance felt by the rider through a design
treatment that pursues a powerful basic form and functional beauty

13R0025

1

B21B049

00008478

No. Features

1 Deeply contoured three-dimensional structure instrument panel aimed to prioritize the driver

2 Highly operable switches laid out by function

3 Center console having a feel of continuity with bulge section installed on hood

4 Mechanical design combination meter and sub-meter allowing travel to be predicted (all are needle-indicator
types)

5 MOMO leather bound three-spoke steering wheel

6 Sporty design with inside door handle, lock knob and power window switches functionally congregated on
door grip handle section —

7 Three-dimensionai form door trim with plenty of fabric inserts

8 Bucket-type front seats with integrated head rest providing outstanding feel of hold with shape that securely
embraces passengers
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GENERAL - Technical Features 0-5

OUTSTANDING BASIC PERFORMANCE
ENGINE

The 6A1 engine mounted in the FTO is basically GALANT. A well-balanced output characteristic is
the same as the 6A12-DOHC-MIVEC engine exerted in all operation regions with the variable
mounted on the previously marketed 1997 valve mechanism (MIVEC).

Major Specifications

{tems 6A12-DOHC-MIVEC

Total displacement mé 1,998

Bore x stroke mm 74.4 x 69.0

Compression ratio 10.0

Combustion chamber Pentroof type

Camshaft arrangement DOHC

Valve timing Intake Opening BTDC 15° (37.5°)
Low-speed cam (high-speed cam) ;

Intake Closing ABDC 41° (82.5°)

Exhaust Opening BBDC 41° (75°)

Exhaust Closing ATDC 18° (30°)

Fuel system Electronic control multipoint fuel injection

Rocker arm Roller type

Auto-lash adjuster Equipped



0-6 GENERAL -— Technical Features

TCL (Traction Control System)

The TCL system (slip control and trace control)
has been incorporated as an option, allowing easy
driving to be realized.

Indicator

Stoplamp switch

(7 Steering sensor

CYR©
> ‘

Sy

Vacuum actuator

(g

Vacuum tank

Accelerator pedal
position sensor (APS)

ABS-ECU

Vacuum solenoid valve

Ventilation solenoid valve

TCL-ECU

Engine-ECU

A/T-ECU

A03R0012

MANUAL TRANSMISSION, AUTOMATIC TRANSMISSION

The newly developed F5M42 manual transmission
and F5A42 automatic transmission have been
incorporated due to changes in the engine mounting
direction.
The main features are as follow:
e@ improved serviceability through the elimination

of need for transmission oi] and automatic
transmission fluid replacement

BO

Improved performance and = marketability
through incorporation of two shafts and detailed
changes in transmission mechanism

e@ Improved marketability through incorporation
of ultra-easy drive INVECS II sport mode A/T
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GENERAL - Technical Features 0-7

SUSPENSION

McPherson struts have been incorporated for the suspension has been incorporated for the rear
front suspension. The trailing arm type multi-link suspension.

12R0003

00008479

BRAKE SYSTEM

(1) 4-wheel disc brakes have been mounted. (4) Due to the mounting of ABS, a7+8-inch tandem -
(2) 15-inch 2-pot type disc brakes have been type brake booster has been mounted to

mounted for the front brakes. improve the brake feeling.
(3) Compact and lightweight ABS is mounted for

all vehicles.

14R0024



0-8 | GENERAL — Technical Features

PASSIVE SAFETY
SRS AIR BAG

A driver’s side SRS air bag or driver’s side + front unit (SRS-ECU). The air bag is expanded by an
passenger’s side SRS air bags are mounted in electrical ignition. The front passenger’s side SRS
all vehicles. The vehicle deceleration rate at the air bag is installed in the top of the instrument
time of collision is detected by an analog G sensor panel.
and safing G sensor built-in the SRS air bag control

\ 16R0139

SRS warning lamp

Front passenger's side
air bag module

Clock sprinDiagnosis connector pring

\ 19F0058
19R0031

SRS-ECU Driver's side
air bag module

19RO057 90008813

POWER WINDOWS WITH SAFETY MECHANISM AND MOTORIZED OUTER SLIDING TYPE
GLASS SUNROOF WITH SAFETY MECHANISM
The power windows with safety mechanism reverse The motorized outer sliding type glass sunroof with
the motor run to lower the glass by approx. 110 safety mechanism reverses the motor run to open
mm when catching of hands or necks, etc., is sensed the glass by approx. 60 mm when catching of hands
while the glass is rising. or necks, etc., is sensed while the glass is closing.
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GENERAL - Technical Features 0-9

INCORPORATION OF COMFORTS
Various comfort equipment has been mounted so (6) Motorized remote controlled or motorized
that the driver as well as passengers can
comfortably enjoy long drives.
(1) Power steering
(2) Tilt steering
(3) Centre door lock, keyless entry systems
(4) Power windows with safety mechanism
(5) Motorized outer sliding type glass sunroof with

safety mechanism

ENVIRONMENTAL PROTECTION
In response to increasing awareness on resource
protection and global environment protection
throughout the world, we have aimed to

HANDLING OF RECYCLING

By indicating the material name on resin parts,
recycling has been simplified (instrument panel,
floor console, trim, etc.)

GLOBAL ENVIRONMENT PROTECTION

(1) Elimination of asbestos in gaskets and pads,
etc.

(2) Elimination of Freon
e Limitation of Freon use in manufacturing

process of seats and steering wheels, etc.

SERVICEABILITY AND RELIABILITY
MAINTENANCE FREE

Elimination of ignition period adjustment through
incorporation of crank angle sensor installed directly
on crankshaft

stored type remote controller mirrors
(7) Bucket type front seats with integrated head

rest
(8) Room mirror with built-in map lamp
(9) Fully automatic air conditioning with new

refrigerant

manufacture a vehicle kind to both humans and
the earth.

(3) Reduction of waste through increased durability
e Incorporation of non-rusting steel plates

for outer plates and main members of body
e Increased long life of brake fluid and cooling

water

INCORPORATION OF MUT-II AND STRENGTHENED DIAGNOSIS
Serviceability has been improved through the
incorporation of MUT-II.
A diagnosis function has been incorporated in the
following systems, allowing diagnosis codes and
service data to be called out by MUT-II, and the
actuator test to be carried out.

@ MPI
TCL
ELC-5A/T
ABS
SRS
Fully automatic air conditioning



0-10 GENERAL — Vehicle Identification

VEHICLE IDENTIFICATION
MODELS

Model code Engine model Transmission model Fuel supply system

DE3A HNGHR 6A12 <V6-MIVEC> F5M42 (2WD — 5M/T) MPI
(1,998 mé)

HYGHR F5A42 (2WD — 5A/T)

MODEL CODE

12345 67 8 9

No. items Contents

1 Vehicle line D: FTO

2 Drive system E: 2WD

3 Engine system 3: 1,998 mé Petrol engine (6A12 <V6-MIVEC>)

4 Group A: Passenger car

5 Vehicle form H: 2 door notchback coupe

6 Transmission type N: 5-speed manual transmission
Y: 5-speed automatic transmission

7 Vehicle grade G: GPX

8 Specified engine feature H: MPI, DOHC, MIVEC

9 Steering wheel location R: Right hand
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GENERAL - Major Specifications 0-11

MAJOR SPECIFICATIONS

NOTE: * indicates vehicles equipped with sunroof.

5
a
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—aee

a Items DE3AHNGHR DESAHYGHR
aad
| Vehicle dimensions mm | Overall length 1 4,365 4,365
—aad ;

| Overall width 2 1,735 1,735
hall .

| - Overall height (uniaden) 3 1,300, 1,305” 1,300, 1,305"

Wheelbase 4 2,500 2,500

@ Tread-front 5 1,490 1,490

—) Tread-rear 6 1,485 1,485

a ” Overhang-front 7 800 800
@ Overhang-rear 8 795 795
—npeemead :

| Ground clearance (unladen) 9 150 150
—aew
| Vehicle weight kg Kerb weight 1,200 1,240
aw") : ;
| Max. gross vehicle weight rating 1,590 1,590

1] - Max. axie weight rating-front 930 930

:_ Max. axle weight rating-rear 660 660

—a" Seating capacity 4 4

5 . Engine Model No. 6A12 6A12
a Total displacement mé€ 1,998 1,998
——

| Transmission Model! No. F5M42 F5A42
all

| Type 5-speed manual! 5-speed automatic
nail| Fuel system Fuel supply system MPI MPI
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1-2 ENGINE — General Information

GENERAL INFORMATION
The 6A1 engine mounted in the FTO is basically
the same as the 6A12-DOHC-MIVEC engine
mounted on the previously marketed 1997

MAJOR SPECIFICATIONS

GALANT. A well-balanced output characteristic is
exerted in all operation regions with the variable
valve mechanism (MIVEC).

items 6A12-DOHC-MIVEC

Total displacement mé 1,998

Bore x stroke mm 78.4 x 69.0

Compression ratio 10.0

Combustion chamber Pentroof type

Camshaft arrangement DOHC

Valve timing Intake Opening BTDC 15° (37.5°)

Low-speed cam (high-speed cam) ;
Intake Closing ABDC 41° (82.5°)

Exhaust Opening BBDC 41° (75°)

Exhaust Closing ATDC 15° (30°)

Fuel system Electronic control multipoint fuel injection

Rocker arm Roller type

Auto-lash adjuster Equipped

f
, V

or
: 

Ve
s 

Ve
rs 

Ce
s 

Sir
e 

N
s 

Fa
rs 

Cr
s 

Fa
rs 

Ce
es 

fr
, 

Cr
s 

Cr
s 

Cr
; 

Cr
s 

fe
, 

Cs
 

We
e 

Fy
s
i

mB
: 

Bd
 

hh
 

Bbioo«
whh 

ad
h 

h
i 

bb
 

Ba
 

By
 

o
l

n
i



A
 

CO

ENGINE — Cooling System 1-3

COOLING SYSTEM
The cooling device incorporates the water-cooled
pressure forced circulation method, and has the
following features.

The cooling performance is improved and the
weight is reduced through the incorporation
of a compact and high performance radiator.

from the radiator to the engine has been
incorporated, allowing the cooling water
temperature fluctuation to be reduced.
Centralized control by the engine control unit
has been incorporated for the cooling fan
control, allowing the cooling performance to

e By arranging the radiator cap on the engine be improved, as well as noise to be reduced
unit, the water replenishment ability is improved. and accelerability to be improved. (Refer to

e An inlet contro! method with a thermostat P.1-6.)
arranged on the engine coolant intake side

SPECIFICATIONS

Items Specifications

Engine coolant control system Inlet control system

Cooling fan Type Electric-driven

Water pump Type Impeller of centrifugal type

Drive method Timing belt

Thermostat Type Wax type

Valve opening temperature °C 82.0

Radiator Type Corrugated fin type

A/T oil cooler Type Dual pipe type

Radiator fan motor Maker DENSO

Type Direct flow ferrite type

Rated load torque Nm 25

Speed r/min 2,000 + 250

Current A 6.0+1.5

CONSTRUCTION DIAGRAM

Radiator upper hose

Radiator

Radiator fan assembly

Radiator lower hose

Reserve tank Radiator cap

04R0004

00008481
A/T oil cooler (dual pipe type)



1-4 ENGINE — Intake and Exhaust

INTAKE AND EXHAUST

EXHAUST PIPE
A three-way method has been incorporated.
A sound absorbing large pre-muffler and
sub-muffler that reduce the high harmonics
exhaust sound have been incorporated.
Megaphone type molding has been
incorporated on the tail pipe to improve the
exhaust sound quality.
A high-corrosion resistant stainless steel main
muffler has been incorporated.

Equal length front pipe

Catalytic converter
Pre-muffler

An equal length front pipe that allows reduction
of the exhaust noise caused by the exhaust
interference of the front bank and rear bank
has been incorporated.
A large bore (diameter 60.5 mm) exhaust pipe
has been incorporated from the catalytic
converter to the main muffler to improve the
engine output.

Main muffler

Sub-muffler
A0S5RO021
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ENGINE — Fuel System 1-5

FUEL SYSTEM
The fuel system is configured of the magnetic type
fuel injector, delivery pipe, fuel pressure regulator
(control pressure 329 kPa), motorized fuel pump
that supplied high-pressure fuel, fuel filter, and fuel
tank, etc. This system has the following features:
eA fuel cut-off valve (roll over valve) is mounted

to prevent the flow of fuel when the vehicle
rolls over.

e A resin screw-in type fuel
incorporated.

filer cap is

SPECIFICATIONS

e A service wheel that allows the fuel gauge unit
to be mounted and removed without removing
the fuel tank is incorporated.

e A fuel pump drive terminal is mounted in the
engine room to improve serviceability.

e An MPI system that injects fuel into each
cylinder is incorporated for the electronic control
fuel injection system.

items Specifications

Fuel tank capacity ¢ 60

in tank filter Provided

Fuel pump type Electric-driven

Fuel return device Fuel pressure regulator return

Fuel filter type Cartridge (filter-paper type)

Injector Type Electromagnetic

Number 6

Throttle position sensor Type Variable resistor type (idle position switch incorporated)

Idle position switch type Contact switch type

Fue! evaporation gas emission suppression device Canister type (2-way valve incorporated)

CONSTRUCTION DIAGRAM

Delivery pipe

Canister

Fuel pressure regulator

Fuel filter

Fuel cut-off valve (rollover valve)

Fuel pump Fuel tank
A03R0024



1-6 ENGINE — Control System

CONTROL SYSTEM
The control method is basically the same as that
for the 6A12-DOHC-MIVEC engine
GALANT.

mounted in the

Engine-ECU

ine| Vacuum sensor

Intake air temperature sensor

| Engine coolant temperature sensor ine

| Throttle position sensor (TPS)

| Idle position switch

| Camshatt position sensor

| Crank angle sensor

| Oxygen sensor

Vehicle speed sensor

a
r 

a
e

 e
e

| AC switch

| Power steering fluid pressure switch [>

| Alternator FR terminal

Inhibitor switch <A/T>

| Ignition switch-1G

| Ignition switch-ST
| A .

| Detonation switch

Induction contro! valve position
sensor

| Power supply

Pp
a 

Et

! Diagnosis control terminal

!Ignition failure sensor (engine speed
signal)

Ee| AT-ECU

[1] Fuel injection control

[2] Idle speed control (ISC)

[3] Ignition timing control

(4)

[5]

Control relay control
(power supply to sensor, actuator)

Fuel pump control

[6] A/C relay contro!

Alternator control[7]

Variable induction control(8)

[9] Fan motor relay control (radiator, A/C
condenser)

[10] Valve timing changeover control

[11] Traction control <Vehicles with TCL>

[12] Engine warning lamp control

[13] Diagnosis output

| TCL-ECU <Vehicles with TCL> aS [14] RAM data transmission

[1 Injector No.1
| Injector No.2

>| Injector No.3
| Injector No.4

[| Injector No.5
[>| Injector No.6

>| ISC servo (stepper motor}

| ignition coil A (No.1-No.4) |

| ignition coil B (No.2-No.5) |

>| Ignition coil C (No.3-No.6) |

[>| Control relay |

[>| Fuel pump relay |

| A/C relay |

[>| Alternator G terminal

(| Variable induction control (VIC)
servo

ma Fan motor relay
| Oi control valve (Right, Left) |

[| Vacuum control solenoid valve
<Vehicles with TCL>

[-*' Ventilation control solenoid valve
<Vehicles with TCL>

7—> Engine warning lamp (check engine
lamp)

| Diagnosis output terminal

>! Diagnosis output terminal
| (for MUT-II)
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FUEL INJECTION CONTROL
The control method is basically the same as that GALANT. (A sequential injection method has been
for the 6A12-DOHC-MIVEC engine mounted in the used for the fuel injection method.)

SYSTEM CONFIGURATION DIAGRAM

Vehicle-speed sensor

(C Vacuum sensor
Intake air temperature sensor

Fuel (35) injector ;
pressure +S Engine coolant temperature sensorregulator HA

Ly Throttle position sensor
Pa

Engine-ECU ~< Idle position switch

Detonation sensor

6. Camshaft position sensor

Crank angle sensor

Ignition switch-ST

Oxygen sensor

6FU2Z684

IDLE SPEED CONTROL (ISC)
The control method is basically the same as that
for the 6A12-DOHC-MIVEC engine mounted in the
GALANT.

SYSTEM CONFIGURATION DIAGRAM
( » (~ .

Intake air temperature sensor

Vacuum sensor

Engine coolant temperature sensor

Throttle position sensor

ISC servo ‘6: .
el | (stepper motor) Idle position switch

[5 Crank angle sensor

iE h . Vehicle speed sensor
Engine-ECU }e—< ;| <— 7 ie A/C switch

Power steering fluid pressure switch
To air intake plenum From air cleaner

Inhibitor switch <A/T>4 Alternator FR terminal
Ignition switch-IG

ignition switch-ST

Speed adjusting Diagnosis contro! terminal
screw (SAS) ———_——— -

6FU26BS



1-8 ENGINE — Control System

IGNITION TIMING AND DISTRIBUTION CONTROL
The contro! method is basically the same as that
for the 6A12-DOHC-MIVEC engine mounted in the
GALANT.

SYSTEM CONFIGURATION DIAGRAM
‘md To tachometer

‘oni Ignition coil A
Vacuum sensor >) / \ failure |
Intake air temperature — 3 —
sensor

Engine coolant temperature
sensor Lt . ;

Idle position switch ~_Ignition coil B
|Camshaft position sensor —~ Engine-ECU E —

Crank angle sensor

Inhibitor switch ?
gnition switch ST = Ignition coil C

Detonation sensor |

Vehicle speed sensor yy, y, |

A/T-ECU
+

CylinderNo. 3 6 5 2 14 4°

GAFO0441

POWER SUPPLY AND FUEL PUMP CONTROL, ALTERNATOR CURRENT
CONTROL, VARIABLE INDUCTION CONTROL, TRACTION CONTROL, AND VALVE
TIMING SWITCHING CONTROL
These contro! methods are basically the same as
those for the 6A12-DOHC-MIVEC engine mounted
in the GALANT.



ENGINE — Control System 1-9

FAN MOTOR RELAY (RADIATOR FAN, A/C CONDENSER FAN) CONTROL
The control method is basically the same as that However, the fan operation has been changed due
for the 4G9 engine mounted in the COLT/LANCER. to partial changes in the control circuit.

Battery
+ -

ot o—o— |i

ay oN
Ignition switch =

Radiator fan tt Condenser fan
motor relay , , motor relay .

Z 3 / Engine-ECU
Engine coolant temperature

% * sensor
WY N Y rn

Throttle position sensor
pall

“fp D Idle position switch
eed

a x Crank angle sensor
pel

Radiator fan Condenser Vehi
motor fan motor ehicle speed sensor

A/C switch
——

y ¥

——
9FU0564

A/C Vehicle speed | Engine coolant Power transistor | Radiator fan; Condenser fan;
switch [km/h] temperature [°C]

OFF 80 or less approx. 95 or lower OFF stops stops

approx. 95 or higher | ON runs at high speed | runs at high speed

80 or more approx. 105 or lower | OFF stops stops

approx. 105 or higher | ON runs at high speed | runs at high speed

ON - - ON runs at high speed | runs at high speed

SELF-DIAGNOSIS SYSTEM
The engine-ECU has the following functions to e Actuator test
simplify inspection of the system. NOTE
@ Engine warning lamp control
® Diagnosis function
@ Service data output

Refer to the Workshop Manual for details on each
item.
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1-10 ENGINE — Emission Control System

EMISSION CONTROL SYSTEM
The system is basically the same as that for the
6A12-DOHC-MIVEC engine mounted in the
GALANT.

7
. 
i

sa

EMISSION CONTROL SYSTEM DIAGRAM

7
 

a

cme air .

= Fuel .To fuel (=) pressure injector C) .
tank UPJ regulator |} {17

+ — <|—__—_—_——
From fuel pump Canister y 

‘

PCV valve 

|.
°

.

Oxygen sensor

.

Three-way catalytic converter 6AF0442 be
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MOUNT
The proven inertial shaft support method has been
incorporated for the mount.
This inertial shaft support method has a structure

FEATURES

e By setting each mount near the engine and
transmission roll shaft, the rolling movement
is suppressed, and the idling vibration is
reduced.
By moving the front and rear roll stopper bracket
position to the transmission housing, the
transmission side roll stopper bracket is
shortened. Furthermore, the rigidity is
improved, and vibration and noise are reduced.

Dynamic damper

Engine mount

Centermember Rear roll stopper

NOTE
The above illustration shows the M/T vehicle.

WI
N 

INININI
NININIA

SE 
aa

a

01R0001 |
Mass damper ba | V

Crossmember No.2

that supports the upper front of the engine and
upper rear of the transmission, and effectively
suppresses engine vibration.

e Each insulator has outstanding vibration
absorption characteristics through the
installation of hollows.

e A dynamic damper is mounted on the engine
mount and a mass damper is mounted on the
transmission mount, allowing vibration and
noise to be reduced.

| Transmission
mount

01R0004

00008482
O1RO012
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(=
TCL (TRACTION CONTROL SYSTEM)

|

The TCL system (slip control and trace control) and to increase steering stability and steering ~
is incorporated to increase starting and acceleration acceleration operability on general roads. This =
on slippery surfaces such as snow covered roads, allows easy driving to be realized. ~

CONSTRUCTION DIAGRAM 7
=

=

Indicator _ ~

Te. Tot <— we ~

Stoplamp switch =
Vacuum actuator Xr (Es Steering sensor —~

Wy) -
=

Vacuum solenoid valve . =

Ventilation solenoid vaive

TCL-ECU =

Engine-ECU ~
S

=
A/T-ECU

Vacuum tank =
Accelerator pedal —
position sensor (APS) =

A03R0012

ABS-ECU =



ENGINE — TCL 1-13

SYSTEM CONFIGURATION DIAGRAM

Vacuum tank Vacuum actuator

solenoid valve

speed sensor [ignition timing retard control

NOTE
*: Except M/T

A
 a

 G
C

 
0

 
a

Steering wheel sensor Stop lamp switch

V ‘

F —\ m
.

—— Ventilation
L Throttle Solenoid valve

ae Le position ;
Front wheel Surge (- sensor Engine-ECU
speed sensor tank \ r Valve (TPS)

FL FR | \ spring
oe) i Throttle lever (moves to-

| gether with throttle valve)
Accelerator lever
(moves separately

Accelerator pedal from throttle valve)

aegel position Idle position switch
sensor (APS)

A/T-ECU*

— ABS status
signal

A/T status
signal*

TCL-ECU

— Reduced
Trace control engine

output
———

4 speed Slip control Sigel hia

RL RR Throttle control
Rear wheel ——

A03R0011
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MAJOR COMPONENT LISTING

Part name Function

Traction control unit
(TCL-ECU)

In response to signals from the individual sensors, the TCL-ECU sends information on the
target torque, ignition timing retard amount, etc. to the engine-ECU.

Controls self-diagnosis and fail-safe functions.

Controls diagnosis functions (when MUT-II is connected).

Engine control unit
(Engine-ECU)

Sends the signals required for TCL’s engine control to the TCL-ECU.
e Transmission data

1. Throttle valve opening data
Engine speed
CHECK ENGINE lamp: ON/OFF
Idle position switch: ON/OFF
Ignition switch (1G1): ON/OFF
Variable valve timing operation: ON/OFF
Engine specifications”: Differences in type, destination and control system,
existence of communication errors

8. Engine throttle control: failed/normal
(*: Transmit as the engine output differs according to the engine specifications.)

NO
P 

WN

In response to an engine torque control request and ignition timing retard request from the
TCL-ECU, the engine-ECU makes a correction suitable for the engine condition (cold or hot
state) and controls the vacuum type throttle actuator drive solenoid valve and ignition timing.

ECU-5A/T contro!
unit (A/T-ECU)

Sends the signals required for TCL’s engine control to the TCL-ECU.
e Transmission data

1. Shift lever position: P, R, N, D
2. Variable speed related information

ABS control unit
(ABS-ECU)

Converts the wheel speed signal into square waves (pulses) and sends it to the TCL-ECU.

Sends the operating status (normal or failed) of the ABS to the TCL-ECU.

Engine control relay When the engine control relay turns ON, power is supplied to TCL-ECU. The control relay
is controlled by the engine-ECU.

Steering wheel
sensor

Sends a steering wheel angle to the TCL-ECU.

Accelerator pedal
position sensor (APS)

Detects an accelerator pedal movement and sends a signal to the TCL-ECU.

TCL switch Sends a signal to for switching the TCL contro! modes (TCL-ON, TCL-OFF) to the
TCL-ECU.

TCL-OFF indicator Lights when the TCL slip control function and trace control function are stopped (when TCL
switch is pressed to OFF side). Lights or flickers when TCL function is stopped (fail-safe)
by TCL-ECU self-diagnosis function.

TCL indicator Iluminates when the TCL’s slip control and trace control functions are active.

Stop lamp switch Detects a brake peda! movement and sends a signal to the TCL-ECU.

Vacuum solenoid
valve

Opens or closes the passage between the vacuum tank and vacuum actuator in response
to a command from the engine-ECU when the TCL control is active.

Ventilation solenoid
valve

Opens or closes the passage between the vacuum tank and atmosphere in response to a
command from the engine-ECU when the TCL control is active.

Vacuum tank Accumulates vacuum to drive the vacuum actuator.

Vacuum actuator Opens or closes the throttle valve by means of the vacuum which is controlled by the
engine-ECU.

NOTE
For those components that are shar
with TCL control are described.

ed by other electronic controlled systems, only their functions which are associated (
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ENGINE — TCL 1-15

CONSTRUCTION AND OPERATION
1. TCL Control Modes
The control mode can be selected by operating
the TCL switch.
(1) TCL-ON (press switch to ON side)

(2) TCL-OFF (press switch to OFF side)
If the system detects and error, the fail-safe mode
will be entered automatically.

Control mode | System status | TCL indicator TCL-OFF indicator | Control function Control function
(slip control) (trace control)

TCL-ON TCL on ON OFF O O

TCL off OFF OFF

TCL-OFF - OFF ON x x

Fail-safe . Fail-safe on OFF Flashing or ON x x

indicator TCL switch

TCL

2. Control System
The slip control details are described as follow:

TCL-OFF

(1) Actual drive wheel speed operation
The actual drive wheel speed is operated from
the average drive wheel (front wheel) speed.

(2) Target engine torque extraction
The M/T vehicle’s engine torque is extracted
based on the variable speed

16RO139

information
obtained by the reference drive wheel torque
obtained in the same manner as the A/T vehicle
and the ratio of the drive wheel (front wheel)
speed and engine speed.

(3) Others
The threshold value of each control is changed
according to the difference in the engine output
and drive method, etc., and is set to match
the vehicle.

03R0025

00008483
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3. TCL Control Unit (TCL-ECU)
SERIAL COMMUNICATION BETWEEN ENGINE-ECU

The TCL-ECU carries out bidirectional serial and to convey the output reduction request to the
(multiplex) communication to obtain the information engine-ECU.
required for the TCL control from the engine-ECU,

Major Communication Data Items
Engine-ECU

1. Engine-ECU — TCL-ECU

CHECK ENGINE lamp: ON/OFF

No. Contents
. Throttle valve opening data

. Engine speed

Vf Y
Idle switch: ON/OFF

IG1 switch: ON/OFF

Variable vaive timing operation: ON/OFF

N
I]

 }
 o

n
] 
|

 o
9

/ r
o

]

Engine specifications: Differences in type, destination
and control system, existence of communication errors
Detection of a malfunction in the vacuum or ventilation
solenoid valve drive circuit: failed/normal

o@

2. TCL-ECU - Engine-ECUA A
No. Contents

. Target engine torque for reduction of engine output

Ignition timing retard request level
TCL control: ON/OFF

B
]
 elm

} 
a

TCL-ECU Detection of data contradiction between APS and TPS:A01NO163 ;
failed/normal

SERIAL COMMUNICATION BETWEEN A/T-ECU

The TCL-ECU carries out bidirectional serial
(multiplex) communication to obtain the information
required for engine control from the A/T-ECU.

Major Communication Data Items
A/T-ECU

1. A/T-ECU — TCL-ECU

No. Contents
1. Shift lever position: P, R, N, D

2. Variable speed related information

Y Y 2. TCL-ECU — A/T-ECU

No. Contents

1. Speed variation prohibit signal

“N “N\

TCL-ECU
AO1NO163
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ENGINE — TCL 1-17

FAIL-SAFE FUNCTION

The TCL-ECU always monitors the input and output
signals. When it detects a failure in the system, e
it commands the following actions.

During No Control

During Control

Engine output command is gradually made to
conform to the normal accelerator pedal
operation.

. e Ignition timing retard amount is gradually
The engine conirel 1s cancelled. reduced and the retard command is finally

cancelled.

DIAGNOSIS FUNCTIONS

The TCL-ECU has the following functions to NOTE
facilitate inspection of the TCL system. An actuator test function, executed on the
e Outputting diagnosis code
e Outputting service data

DIAGNOSIS CODES

There are 24 diagnosis items, including during
correct operation. The memory with backup power
supply is used, so even if the engine is stopped,

the

Diagnosis Results Display Items When Using MUT-II

engine-ECU side, is also provided. (Refer to P.1-9.)

data is held is held until the battery terminal
is disconnected.

Code No. | Major contents of diagnosis

1 APS output abnormal

12 APS or TPS defective

13 APS or TPS output abnormal

23" Stop lamp switch

24 TCL switch short-circuited

26* Ignition switch (IG2) line open-circuited

27" ECU power voltage too low

31 Right front wheel speed sensor open-circuited

32 Left front wheel speed sensor open-circuited

33 Right rear wheel speed sensor open-circuited

34 Left rear wheel speed sensor open-circuited

35* Either of the rear wheel speed sensors defective

36 Both of the rear wheel speed sensors defective

41 Steering wheel sensor (ST-1) open-circuited

| 42 Steering wheel sensor (ST-2) open-circuited

43 Steering wheel sensor (ST-N) open-circuited

44 Steering wheel sensor (ST-1 or ST-2) short-circuited

| 45— Steering wheel sensor (ST-N) short-circuited

aan Error in communication with engine-ECU

| 72 CHECK ENGINE lamp ON
| 73 Failure in throttle control of engine-ECU

74 Error in communication with A/T-ECU

76" ABS failure
NOTE
The code Nos. marked * are output only while the failure persists. If contro! determines that the failure condition
has disappeared, it clears the associated code No. stored in memory.
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SERVICE DATA

Of the data input to the TCL-ECU, the following
items can be read using the MUT-II.

No. Service data item indication unit

11 APS opening mV

13 TPS opening mV

15"! State of input from inhibitor switch R, N, D, P

16°! Shift position 4,3, 2,1

21 State of input from idle position switch ON/OFF

22 State of input from ignition switch ON/OFF

23 State of input from stop lamp switch ON/OFF

24 State of input from TCL-ON switch ON/OFF

25 State of input from TCL-OFF switch ON/OFF

27 ECU power voltage V

31 Right front wheel speed km/h

32 Left front wheel speed km/h

33 Rear right wheel speed km/h

34 Rear left wheel speed km/h

40 Engine speed r/min

44 Steering angle ° (deg)

45 Steering neutral point learning ON/OFF

51 Slip control condition ON/OFF

52 Trace control condition ON/OFF

74 Steering wheel sensor (ST-N) signal HIGH/LOW

75 Steering wheel sensor (ST-1) signal HIGH-LOW

76 Steering wheel sensor (ST-2) signal HIGH-LOW

81 Engine model 6A12

82 Engine valve type DOHC

83 Engine air induction type N/A

84 Engine classification MIVEC

NOTE
(1) *4: A/T

| (2) Item No. 44 indicates the right side as R and the left side as L using the neutral position (at ignition key “ON”
| before neutral position teaching) as 0°.

(3) Item No. 45 indicates “ON” when the steering neutral position has been taught.
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ENGINE — Accelerator System 1-19

ACCELERATOR SYSTEM
ACCELERATOR PEDAL, ACCELERATOR CABLE
A cable type accelerator unit and suspended type to the pedal to be reduced.
pedal are incorporated. For the A/T vehicle, the accelerator pedal switch
A resin bush is mounted at the end of the accelerator used as the ELC-A/T control sensor when stopped
cable, allowing the drive conveyed from the cable is mounted on the pedal support member.

CONSTRUCTION DIAGRAM

Accelerator cable

Accelerator cable

Resin bush

Accelerator arm

07RO002

Accelerator arm
Accelerator
pedal switch

Pedal support member

O3R0007

O7R0006 8484
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CLUTCH
A single dry disc-type diaphragm spring method
has been incorporated for the clutch, and a hydraulic

the centrifugal force of the flywheel during
high-speed rotation, pedal vibration has been

type operating method has been introduced. A reduced, and clutch engagement has been
flexible flywheel has been incorporated. By reducing improved.

SPECIFICATIONS

Items Specifications

Clutch disc type Single dry disc type

Clutch disc facing diameter O.D. x 1.0. mm (in.) 225 x 150

Clutch cover type Diaphragm spring strap drive type

Clutch cover setting load N 4,510

Clutch operating method Hydraulic type

Clutch release cylinder !.D. mm 20.6

Flexible flywheel Provided

CLUTCH CONTROL
The hydraulic type clutch contro! has been incorporated for all vehicles.

CONSTRUCTION DIAGRAM

Clutch master cylinder

Clutch pipe

Clutch release cylinder

Pedal support member

Clutch pedal

Clutch hose
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POWER TRAIN — Manual Transmission 2-3

MANUAL TRANSMISSION
The F5M42 manual transmission, a
development, has been adopted.
The new transmission, developed after a complete
review of the gear specifications, synchronizer
specifications, case rigidity, and gearshift and allied

Higher commodity value

(1) Keyless synchronizers have been adopted for
all the speeds to assure snappy shift feeling.

(2) As the 3rd, 4th, 5th and reverse gears, high
meshing ratio gears have been adopted to
reduce gear noise.

(3) For the 2nd and 3rd gears, one-way flow
chamfering has been adopted to assure
resistance-free shift feeling.

(4) The reverse gear is a constant-mesh type and
a synchronizer is used for the reverse gear
also in order to improve operability.

new elements, assures
dependability.
The features of the F5M42 may be itemized as
shown below.

higher reliability and

Better serviceability

The release bearing retainer has been changed
to a separate entity for easier replacement.

SPECIFICATIONS

Transmission model F5M42

Transmission type 5 forward, one reverse, constant mesh

Gear ratio ist 3.583

2nd 1.947

3rd 1.379

4th 1.030

5th 0.820

Reverse 3.363

Final gear ratio (differential gear ratio) 4.312
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SECTIONAL VIEW

4 6

1 2 3

cs a
Dh a © | —8
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— . Reverse idier gear
. 4th speed gear
. 3rd — 4th speed synchronizer
. 3rd speed gear
. Transmission case
. Clutch housing
. Release bearing retainer
. Input shaft
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14.
15.
16.

ATFMO0601

. Output shaft
10.
11.
12.

Differential
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1st — 2nd speed synchronizer

. 2nd speed gear
5th speed gear
5th ~ reverse synchronizer
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B
i 

oo
h

ar
) 

So
e 

2
) 

So
r, 

Se
: 

Se
) 

Fo
rs 

Se
 

Fs
 

S
r,

 
S

i)
 

Ci
, 

Se
e 

iy
iF

,



m
a 

a
 

0
 

0
 a

POWER TRAIN — Manual Transmission 2-5

TRANSMISSION CASE
The transmission case comprises the clutch
housing, under cover, control housing and release
bearing retainer as shown below. They offer the
following features:
(1) For weight reduction, the case, housings have

been changed to die-cast aluminum type, and
the cover, retainer changed to a sheet metal
type.

shows where the FIPG is used.The area [Lek

Clutch housing

Release bearing

POWER TRAIN
To comply with the two-shaft design of the
transmission, the power train has been changed
to new design that provides proper gear ratio and

POWER FLOW

Transmission case

(2) For better sealing, a liquid gasket (FIPG) has
been adopted for each mating surface.

(3) For better serviceablility, the release bearing
retainer has been changed to a separate type
so that it can be replaced without disassembling
the transmission.

Control housing

Under cover

ASFMO0030

torque capacity suitable for the engine, while
suppressing gear noise.

ASFMO035 AQFMO036
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3rd
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INPUT SHAFT ASSEMBLY

The input shaft comprises an input shaft which
has the 1st gear, 2nd gear and reverse gear directly
cut, the 3rd — 4th synchronizer assembly arranged
on the shaft, and the 5th gear spline-coupled.

5th gear

A snap ring and stopper plate fixing method has
been used for retaining the bearings and gears.
As lock nuts are not used, the serviceability has
been improved.

ist gear

I
\
=

Snap ring : gear

—=5N

Stopper plate 3rd — 4th synchronizer assembly

Snap ring

00008485
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POWER TRAIN — Manual Transmission 2-7

OUTPUT SHAFT ASSEMBLY

The output shaft comprises an output shaft which A snap ring has been used for retaining the bearings
has the final reduction gears directly cut, the ist and gears as with the input shaft, and thus the
— 2nd synchronizer assembly and Sth — reverse serviceability has been improved.
synchronizer assembly arranged on the shaft, and
the 3rd and 4th gears spline-coupled.

5th — reverse synchronizer assembly 3rd gear Final reduction gear

re mAo 
i

5a te yal 5 |
Snap ring Snap ring eC Snap ring

4th gear ist — 2nd 00008486
synchronizer
assembly

REVERSE IDLER GEAR ASSEMBLY

As a constantly engaged type reverse gear has By removing the under cover, the reverse idler gear
been used, the idler shaft has been arranged on assembly can be easily removed and reinstalled.
the rear end of the transmission case, and the
reverse idler gear has been fixed.

Reverse idler gear

Output shaft

/ Reverse idler gear
Under cover

eee
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2-8 POWER TRAIN — Manual Transmission

SYNCHRONIZER
The features of the F5M42 synchronizer mechanism (3) A double cone synchronizer has been
include the following: incorporated for the 2nd speed, allowing the
(1) A keyless synchronizer has been incorporated operating force during shifting to be reduced.

for all speeds (including reverse), allowing an (4) A synchronizer has been incorporated for the
improved feel to be achieved during shifting. reverse gear, allowing the operability to be

(2) A one-way-flow chamfering has been improved.
introduced for the 2nd and 3rd clutch gear -
allowing a smooth feel without snagging during
shifting.

KEYLESS SYNCHRONIZERSynchronizer spring

The keyless synchronizer consists of a ring-like synchronizer
Cross section of spring and a synchronizer sleeve that has three projecting
sleeve associated portions by which the synchronizer spring itself is made to
with portion O . . roe! .

perform the function of a synchronizer key, thereby eliminating
; the need for a key.

sieeve assouiated The synchronizer spring, guided by the projecting portions
with portion @ (marked ©) of the synchronizer ring, makes contact with the
C5 synchronizer ring.

The spline portions of the synchronizer sleeve that correspond
AoRwor0S to the center portions (marked @) between the projections

of the synchronizer ring have projecting portions at both ends.
Synchronizer When a shift is started, the synchronizer sleeve is moved,
sleeve Synchronizer and its projecting portions push the synchronizer spring.

ning As a result, the synchronizer spring pushes the adjoining
synchronizer ring, so a frictional force is generated between
the synchronizer ring and clutch gear to start the synchronizing1S |
function.

ii kay The synchronizer sleeve compresses the synchronizer spring
as it moves. When it comes in contact with the chamfered
portion of the synchronizer ring, it exerts a larger force as
it pushes the synchronizer ring against the clutch gear.

00008488 Accordingly, a stronger synchronizing function is
accomplished to synchronize the synchronizer ring and clutch
gear. Thereafter, the synchronizer sleeve comes in mesh with
the clutch gear to complete the shift.
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POWER TRAIN — Manual Transmission 2-9

Outer synchronizer
ring

@ EO

Synchronizer Synchronizer
cone spring

00008489

Inner synchronizer

Outer synchronizer ring

pa \een
ee

) _
7 <<<

\ Inner synchronizer
Synchronizer ringcone ASFMO0S8

Clutch gear Synchronizer
4° A sleeve

+ at

ae

ASFMO0032

Clutch gear

DOUBLE CONE SYNCHRONIZER

A double cone synchronizer has been incorporated in the
2nd gear. The double cone synchronizer has two synchronizer
rings, one each on the inner and outer sides, and is set
to sandwich the synchronizer cone.
The two synchronizer rings engage with each other, and rotate
integrally with the synchronizer hub.
The protrusions on the synchronizer cone are fit into the
holes on the 2nd gear, and the synchronizer cone rotates
integrally with the 2nd gear.
The movement of the double cone synchronizer is the same
as a typical synchronizer. However, as the synchronous
amount surfaces are on both sides of the synchronizer cone,
the synchronization capacity is greatly increased, and as a
result the operating force during shifting is reduced.

ONE-WAY FLOW CHAMFERING

After the synchronizing function has been completed by the
synchronizer mechanism, the synchronizer sleeve passes
through the synchronizer ring and comes in mesh with the
clutch gear.
At.this point, the synchronizer ring is not pressed against
the clutch gear, and the clutch gear begins to move against
the synchronizer sleeve. With the conventional chamfered
shape, when the gear and sleeve starts meshing at the position
(A) shown at the left, the synchronizer sleeve pushes the
clutch gear in the opposite direction to the rotating direction
of the clutch gear (B). Therefore, some resistance is felt at
the time of a shift.
To reduce this resistance, the chamfered portions of the 2nd
and 3rd clutch gears have been changed to take the form
of a one-way flow as shown at the left so as to reduce the
portion (C) where the synchronizer sleeve interferes with the
clutch gear movement, and thereby reduce the resistance.
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GEARSHIFT CONTROL
Gearshift control is essentially the same cable type The system uses the same gear disengagement
as before. A shift lug is selected by the select lever preventing mechanism, double mesh preventing
and is moved by the shift lever. The shift control mechanism and accidental reverse operation
system has been centralized in the control housing preventing mechanism as before.
for higher rigidity and easier removal operations.

1st — 2nd shift rail

Shift rail
|

ASFMO0046

Interlock plate

3rd — 4th shift rail .) 5th reverse shift rail
y) Sf

4
¥N.S

ASFMO0052

GEAR DISENGAGEMENT PREVENTING MECHANISM

The same grooves as before have been made in the shift
rail to prevent disengagement of the gear and improve crisp
feeling by the detent function.
The detent spring, detent ball and plug have been integrated
in a single unit for easier removal and installation.

DOUBLE MESH PREVENTING MECHANISM

The double mesh preventing mechanism is a proven
mechanism using an interlock plate.
The interlock plate restricts movement of the control finger
to make sure that the control finger is allowed to move only
when it is in mesh with a shift lug, thereby preventing double
mesh.
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ACCIDENTAL REVERSE OPERATION PREVENTING
MECHANISM

Stopper plate The same stopper plate type accidental reverse operation
preventing mechanism as before has been adopted.

(5 When an attempt is made to shift directly from 5th to reverse,
—Dp \\ 3 the stopper plate is pressed against the stopper bracket to
a : block the shift.

a]

ASFMO047

CLUTCH CONTROL
Clutch control is the same type as before in which the bore of the release bearing and is held in position
the release bearing is pushed by the release fork. by a return clip.
The release fork is mounted on the clutch housing
with a fulcrum in between. Its end is inserted in

Return clip
Fulcrum

Release fork

SPEEDOMETER GEAR
A speedometer gear with a built-in vehicle-speed sensor has
been adopted.

Vehicle-speed sensor

=
ASFMO045
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TRANSMISSION CONTROL
The following method has been incorporated to (2) The shift lever side shift cable support section
reduce the vibration conveyed form the engine is elastically supported with rubber. .
transmission. (3) The shift lever bracket is mounted on the floor .
(1) Bushing is mounted on the transmission side panel via a damping rubber. |

installation section for the shift cable and select ‘
cable. |

§

CONSTRUCTION DIAGRAM .
e

Shift cable

Bush Cable bracket ’

| : ,
Shift cable select cable Rubber

(elastic |

osc0034 support) o9R0001 "
.

Select cable
.

e

.
Shift lever
assembly \.

,

.

e

o9ROo0o2 Ls

e

Shift lever bracket "

Damping rubber aame
.

—_ = = .

= Floor panel
09x0001 e

00008491 r
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5 AUTOMATIC TRANSMISSION
a The power train utilizes the newly developed F5A42 Performance improvements
| = automatic transmission — a next-generation system (1) The clutches utilize a pressure-balanced piston
aor that combines high-grade electronic and mechanism for crisper gear changes at high
7 “ mechanical technologies. The new system’s key speeds.
—— features are as follows: (2) A two-shaft layout, increased use of sheet metal
a Higher commodity value components, and the abrogation of a first-gear
=——# (i) Dramatically increased ease of driving thanks one-way clutch have resulted in significantly
Za to INVECS-Il, 6) reduced weight 4 by an | ;
=< (2) Feedback control and a learning function are uiet operation Is ensured Dy an Increase
a utilized in the control of each clutch, thus Cone and and greater rigidity in the gear
: providing a consistently superior shift feeling. pp .
nal

| - SPECIFICATIONS

| Transmission model F5A42

—) Engine 6A12

5 Torque converter Type 3-element, 1-stage, 2-phase
a Damper clutch Equipped
—ad
| Stall torque ratio 2.0

: Transmission type 5-speed forward, 1-speed reverse

——) Gear ratio 1st 3.789

a 2nd 2.057
A 3rd 1.421
pend

a 4th 1.000

: 5th 0.731

=") Reverse 3.865

5 Final gear ratio (differential gear ratio) 3.735
| Speedometer gear ratio 30/36
ed

| Clutch Multi-disc type (4 sets)

: Brake Multi-disc type (2 sets), band type (1 set)

ee) Manual control type P-R-N-D + sport mode (up, down)

. Shift pattern Electronic control (INVECS-I!)
| Oil pressure control during shifting Each element independent electronic control + feedback control
Eccl

| Engine-Transmission total control Equipped

: Damper clutch control Electronic control (full lock-up + partial lock-up)

—s") Self-diagnosis function Equipped

a Fail-safe function Equipped
wa Data list function Equipped
ee) -
| Actuator forced drive function Equipped
ae)

a ‘ SECTIONAL VIEW

a
ee)
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1. Reverse clutch 12. Oil pump
2. Overdrive planetary gear set 13. Converter housing
3. Second brake 14. Differential
4. Low and reverse brake 15. Transfer driven gear
5. Output planetary gear set 16. Direct planetary gear set
6. Transmission case 17. Direct clutch
7. Transfer drive gear 18. Reduction brake
8. Underdrive clutch 19. One-way clutch
9. Torque converter 20. Output shaft

10. Damper clutch 21. Rear cover
11. Input shaft 22. Overdrive clutch
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Number of clutch disc and brake disc

POWER TRAIN — Automatic Transmission 2-15

TRANSMISSION
OD REV 2ND LR UD e The transmission consists of a torque converter and a

gear train.
\ / y e@ The torque converter is a three-element, single-stage

two-phase type with a built-in damper clutch.
. e The gear train consists of four multiple disc clutch

assemblies, two multiple disc brake assemblies, one band
type brake assembly, one one-way clutch assembly and
three planetary gear assemblies. The planetary gear
assemblies consist of sun gears, carriers, annulus gears
and pinion gears.

Operating element Number

Underdrive clutch disc

Reverse clutch disc

Overdrive clutch disc

Direct clutch disc

Low and reverse brake disc

Second brake disc woyayo
ulth}_ 

nm
] 

&

Operating elements and their functions

Operating element Symbo! j; Function

Underdrive clutch UD connects the input shaft to the underdrive sun gear.

Reverse clutch REV connects the input shaft to the reverse sun gear.

Overdrive clutch OD connects the input shaft to the overdrive planetary carrier.

Direct clutch DIR connects the direct sun gear to the direct planetary carrier.

Low and reverse brake LR holds the low and reverse annulus gear and the overdrive planetary carrier.

Second brake 2ND holds the reverse sun gear.

Reduction brake RED holds the direct sun gear.

One-way clutch OWC regulates rotation direction of direct sun gears.
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e

Selector lever positions and operating element .

Operating element Under- Over- Second | Lowand | Reverse | Reduc- Direct One-
drive drive brake reverse | Clutch tion clutch way .

sas clutch clutch (2ND) brake (REV) brake (DIR) clutchSelector lever position (UD) (OD) (LR) (RED) (OWC) :

P Parking | - - - O - O - - -

R Reverse | - - - O e) O - - F

N Neutral | - ~ - O - O al -
a

D | Sport | 1st e) - - O - O ~ O
mode ®

2nd O - O - - eo) - O

3rd O O - ~ ~ O - O .

4th O O - - - - O - e

5th - O O - - - O - .

.

.
Damper spring TORQUE CONVERTER <

The torque converter incorporates a lock-up mechanism with ;
a damper spring. In addition, improvements in damper clutch a
control and changes in the facing material used result in
improved feeling during operation and greater durability. z

.

.

e

.

e

-

.
ASFAG259 -

2
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A
 a
 

a

TRANSMISSION CASE

The transmission case components inciude the
converter housing, transmission case, rear cover
and valve body cover.
The converter housing, transmission case and rear
cover are made from die-cast aluminium to reduce
weight. In addition, CAE (Computer Aided
Engineering) analysis is utilized to reduce the
number of ribs and to optimize their placement,

Converter housing

Built-in oil filter
(main oil filter)

further contributing to reduced weight and
increasing case rigidity. The joining surfaces of the
various cases use liquid-type gaskets (FIPG) to
improve productivity and sealing performance.
In addition, the names of the hydraulic pressure
check ports are embossed near each port to make
checking of the hydraulic pressure easier.

External oil filter
(sub oil filter)

Rear cover

Valve body cover

ASFA0273



POWER TRAIN — Automatic Transmission

“4

Retainer

Piston

Hub | ;Piston
7 —~ hydraulic

pressure
chamber

To underdrive — From input shaft
sun gear

=

{eS

ASFA0197

Return spring j balanoe
retainer chamber

00008492

Reverse clutch retainer
_\
—

J

Overdrive clutch hub

Reverse sun gear

To overdrive
planetary

. carrier
Overdrive clutch
piston 4

t
From input shaft

Return spring
retainer =

hub

Reverse clutch piston ASFAQ201

CLUTCH

The gear shifting mechanism consists of four multiple disc
clutch assemblies and one one-way clutch assembly. Precision
sheet metal plates are used as the retainers for each clutch
to increase effectiveness and also to reduce weight.
Furthermore, a hydraulic balancing mechanism which cancels
out centrifugal hydraulic pressure has been adopted in place
of the piston check ball which was used previously in order
to handle increased engine speeds.

Underdrive clutch

The underdrive clutch operates in 1st, 2nd, 3rd and 4th gear
to transmit the drive force from the input shaft to the underdrive
sun gear. The underdrive clutch mechanism consists of the
parts shown in the illustration at left. The pressure of the
transmission fluid acts between the piston and the retainer
(piston hydraulic pressure chamber) to move the piston, and
the piston pushes against the clutch disc to transmit the drive
force from the retainer to the hub.

When the engine is running at high speed, the transmission
fluid remaining in the piston hydraulic pressure chamber is
subjected to centrifugal force and pushes against the piston,
but the piston does not move because the fluid which fills
the centrifugal balance chamber (between the piston and
the return spring retainer) also generates centrifugal force
which pushes back the piston, and both forces cancel! each
other out.

Reverse clutch, overdrive clutch

The reverse clutch operates in reverse gear to transmit the
drive force from the input shaft to the reverse sun gear.
The overdrive clutch operates in 3rd, 4th and 5th gears to
transmit the drive force from the input shaft to the overdrive
planetary carrier and to the low and reverse annulus gears.
The reverse clutch and overdrive clutch consist of the parts
shown in the illustration at left. The clutch retainer of the
overdrive clutch also functions as the reverse clutch piston.
The hydraulic pressure of the reverse clutch is applied between
the reverse clutch retainer and overdrive clutch retainer to
move the overdrive clutch assembly and transmit the pressure
from the retainer to the hub.
In the same manner, the overdrive clutch hydraulic operation
is applied between the piston and retainer to transmit the
drive force from the retainer to the hub.
Furthermore, the effect of the centrifugal force on both clutches
is eliminated by the hydraulic pressure balance mechanism
on the inner side of the overdrive clutch piston.
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One-way clutch Direct clutch

Direct sun gear
Direct planetary
gear set

ASFAQ260

Transmission case

NG
Reaction plate

VA ;NS

zi
Overdrive plane-
tary carrier Reverse sun gear

\ t

—
|

L a
|

wane

—f
Second brake

0

Low and
reverse brake A9FA0255

a

Direct clutch

The direct clutch is applied in the 4th and 5th speeds, and
connects the direct planetary gears and direct sun gears.
The direct clutch consists of the parts shown in the illustration
at left. The hydraulic pressure is applied between the piston
and retainer to transmit the drive force from the retainer to
the hub when the piston presses against the clutch disc.

One-way clutch

A sprag type one-way Clutch is incorporated. This is applied
in the 1st, 2nd and 3rd gears and limits the rotation direction
to one direction. When the speed varies, the direct pinion
turns in counterclockwise, so this clutch stops the direct sun
gears from turning in clockwise.

BRAKE

Two multiple disc brake assemblies and one band type brake
assembly are used.

Low and reverse brake, second brake
The low and reverse brake is applied in 1st or reverse gear
or when shifting lever is at P or N to stop the low and reverse
annulus gears and the overdrive planetary carrier to the case.
The 2nd brake is applied in 2nd and 5th gear to stop the
reverse sun gear at the case.
The low and reverse brake consists of the parts shown in
the illustration at left. The discs and plates for each brake
are positioned on both sides of the reaction plates which
are secured to the case by snap rings.
The hydraulic pressure of the second brake is applied between
the retainer and piston. The piston is moved to generate
force by pressing against the brake disc, and link the case
and hub.
In the same manner, the hydraulic pressure of the low and
reverse brake is applied between the case and piston to
move the piston and link the case and hub.
A wave type coil spring is incorporated for the return spring
of both brakes.
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Reduction brake

BSF AO0260

Piston

ASFAO262

ion J
if a

WA 5 as |
®

=r
= LJ

Sun gear
Carrier

{ + a < {
S \ ESS

Annulus gear AQEA0200

Reduction brake

The reduction brake is applied in 1st, 2nd, 3rd or reverse
gear or when shifting lever is at P or N to stop the direct
sun gears and the overdrive planetary carrier to the case.
The consists of the parts shown in the illustration at left.
A structure that tightens the band by the reduction brake
piston is incorporated.

POWER TRAIN

Planetary gear set (overdrive planetary gear, output
planetary gear)

A planetary gear set configured of a combination of two
planetary gear sets is incorporated on the input shaft side.
The primary gear ratio is produced by mechanically linking
one carrier with another annulus gear, and by linking and
fixing the carrier and sun gear.
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D

—
Pinion

Annulus
gear

Carrier

ASFA0256

Lock nut

A9FA0258

A
 a

 a
 

a
 a

 a
 

a
 

a
 

a
 

a
 

a
 

a
 a

PP

Direct planetary gear

One set of planetary gears are incorporated on the output
shaft side. The secondary gear ratio is produced by linking
and fixing the carrier and sun gear.

Transfer drive gear

The compact size, modular structure and longer gear teeth
result in improved meshing efficiency and reduced gear noise.
In addition, the bearing which supports the drive gear is a
preload type of bearing so that play is eliminated. The bearing
is also bolted directly to the case to increase the rigidity of
the gear.

Differential

The 6.1 differential has been incorporated for the differential.



2-22 POWER TRAIN -— Automatic Transmission

POWERFLOW

1st gear

The underdrive clutch, low and reverse brake,
reduction brake and one-way clutch are applied
when in 1st gear. The drive force from the input
shaft is transmitted via the underdrive clutch to
the underdrive sun gear. The drive force which
is transmitted to the underdrive sun gear is then
transmitted through the output pinion and tries to
turn the low and reverse annulus’ gear
counterclockwise. In addition, the output pinion
orbits around the underdrive sun gear to turn the
output planetary carrier clockwise.
Because the low and reverse brake is also applied
at this time, the low and reverse annulus gear is
fixed in place and only the output planetary carrier
turns clockwise. This drive tries to turn the direct
pinion counterclockwise via the transfer drive gear

Low and a
reverse brake Underdrive clutch pinion

—
 
|

 
oo

h

ae

One-way Reduction
clutch brake

=
=

9FA0232

Overdrive

Reverse sun gear

Direct sun gear ——

and transfer driven gear. As the direct sun gear
is fixed by the one-way clutch, the direct pinion
tries to turn the direct planetary carrier clockwise
in a way that revolves around the direct sun gear.
As the direct planetary carrier is linked with the
output shaft, the output shaft turns clockwise and
produces the 1st gear ratio.
Then because the output planetary carrier is linked
to the output annulus gear, the overdrive pinion
gear also moves at the same time, but because
the overdrive planetary carrier is fixed in place by
the low and reverse brake and the reverse sun
gear is turning freely, the turning of the overdrive
pinion gear has no effect on the output planetary
carrier.

Low and reverse
annulus gear

Low and
reverse brake Output pinion

Output planetary
- carrier

i Underdrive
——— clutch

Input shaft

Underdrive
C / sun gear

Transfer
drive gear

Transfer
driven gear

One-way clutch

\ 9FA0267

Direct pinion

Reduction brake 00008493
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2nd gear
The underdrive clutch, 2nd brake, reduction brake
and one-way clutch are applied when in 2nd gear.
From the situation in 1st gear, when the 2nd brake
is applied and the low & reverse brake is released,
the reverse sun gear is stopped and the drive force
from the output annulus gear causes the overdrive
pinion to orbit around the reverse sun gear, and
the overdrive planetary carrier turns clockwise.
Because the overdrive planetary carrier is linked
to the low and reverse annulus gear, the low and

Second brake Underdrive clutch 7

/ / Output annulus
: gear

| | eat i Output pinion —]
ead sun gear

Reverse ——]

reverse annulus gear also turns clockwise. The
rotation of the low and reverse annulus gear is
transmitted to the transfer drive gear and transfer
driven gear via the output pinion. However, as there
is no element change from the 1st gear of the
output shaft side, the rotation amount of the low
and reverse annulus gear is added to the amount
of rotation of the output planetary gear to product
the gear ratio for the 2nd gear.

Second brake Low and reverse
annulus gear

Underdrive clutch

HD a
r

EN LF
EOne-way Reduction 4 . To AN yi

clutch brake Direct sun gear 7 " J}, Vy
/ {

Z SFA0268
One-way clutch °

9FA0232 ‘ 1
iReduction brake Direct pinion yo998494

3rd gear
The underdrive clutch, overdrive clutch, reduction
brake and one-way clutch are applied in 3rd gear.
Because the overdrive clutch is connected to the
input shaft and to the overdrive planetary carrier
and the low and reverse annulus gear, the turning
speed of the underdrive sun gear, which is linked
to the input shaft via the underdrive clutch, becomes
the same as the turning speed of the low and

Overdrive clutch
Underdriveerdriveah clutch

seal hf
LIeeRL

planetary
carrier

>

fel

Reduction 19
brakeOne-

Ww \Eclutch 4

9FAO232

Overdrive _——

Direct sun gear

reverse annulus gear. The planetary gear set turns
in an integrated locked state and transmits the drive
force to the transfer driven gear via the transfer
drive gear. As the element function of the output
shaft side is the same as 1st gear, the planetary
gear set turns in an integrated locked state to
produce the gear ratio of the 3rd gear.

Low and reverse
annulus gear

Underdrive clutch

| y
Underdrive
sun gear

AZ
One-way clutch a =

i | Direct pinion 9racz69
00008495|

Reduction brake
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4th gear

The underdrive clutch, overdrive clutch and direct
clutch are applied in 4th gear.
The input shaft side element function state is the
same as the 3rd gear in that the planetary gear
set turns in an integrated state. The drive force
input in the transfer driven gear tries to turn the
drive sun gear counterclockwise via the direct pinion

Overdrive
clutch Overdrive clutchUnderdrive clutch

Direct clutch

i
9FA0232

5th gear

The overdrive clutch, direct clutch and the second
brake are applied in 5th gear.
The drive force from the input shaft is transmitted
via the reverse clutch to the overdrive planetary
carrier. As the reverse sun gear is fixed by the
second brake, the speed obtained by adding the
amount of revolution around the reverse sun gear
of the overdrive pinion to the amount of rotation

Overdrive

ett rane ftRUE my
Direct sun gear — CE
Direct planetary gear

Overdrive clutch

from the linked direct annulus gear.
On the other hand, as the direct sun gear is lined
to the direct planetary carrier and output shaft by
the direct clutch, integrated counterclockwise
turning occurs to produce the gear ratio of the 4th
gear.

Overdrive
planetary carrier Low and reverse

annulus gear

Underdrive clutch

Underdrivealll? sun gear

aS Direct pinion
Direct annulus gear oonehe7ae

of annulus gear. This drive force is transmitted to
the transfer driven gear via the output planetary
carrier and transfer drive gear linked with the over-
drive planetary carrier. As the output shaft side
function element is the same as the 4th gear, the
gear ratio of the 5th gear is produced by the revolu-
tion of the overdrive pinion.

Second brake

eluten Second brake Output annulus gear

i ae | Overdrive TT I ~)
planetary \ |

D Reverse sun gear —— C t a= anle J
= }

|

Overdrive pinion

Direct clutch ee

9FA0232 ; 
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Direct clutch 
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Reverse

The reverse clutch, low and reverse brake and
reduction brake are applied in R range.
The drive force from the input shaft is transmitted
via the reverse clutch to the reverse sun gear.
On the other hand, because the overdrive planetary
carrier is stopped by the low and reverse brake,
the drive force from the reverse sun gear is
transmitted via the overdrive pinion to the output
annulus gear as a force which rotates the output
annulus gear counterclockwise. This drive force
is transmitted to the transfer driven gear via the

Reverse
clutch

Reverse
clutch Low and reverse brake

\_/
Mea
ea

i

Overdrive

carrier

at
e

Reverse
sun gear

Reduction brake Direct sun gear

9FAO232

planetary ———]

“

Reduction brake

output planetary carrier and transfer drive gear.
As the direct sun gear is fixed by the reduction
brake, the amount of revolution around the direct
sun gear of the direct pinion is added to turn the
direct planetary carrier clockwise and product the
gear ratio for the R range.
In addition, the output pinion is also forced to turn
by the output planetary carrier, but because the
underdrive sun gear is turning freely, the turning
of the output pinion has no effect on the turning
of the output planetary carrier.

Output annulus gear

Low and reverse brake

A\\IKH

l CLL Gp

TS)Sb ease
9FA0270

Direct pinion ooo084e8

Direct planetary carrier



2-26 POWER TRAIN - Automatic Transmission

Park and Neutral

Because all input clutches are released in P and
N ranges, the drive force from the input shaft is
not transmitted to the planetary gears.

TU A
Wea

Qu
Reduction brake i=

9FAO232

MANUAL CONTROL SYSTEM

Manual control lever

The manual control lever is mounted at the top
of the valve body and is connected to the parking
roller rod and the manual contro! valve pin.

However, the low and reverse brake and the
reduction brake are applied as a preparatory
measure to make shifting to 1st gear or reverse
quicker.

Low and reverse brake

SFAO271
00008499

Reduction brake

In addition, a detent mechanism is also provided
to improve the shift feeling during manual selection.
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Parking mechanism

When the manual control lever is moved to the This causes the parking sprag to mesh with the
P position, the parking roller rod moves along the parking gear of the transfer driven gear to stop
parking roller support and the parking sprag is the output shaft from turning. The end of the rod
raised. is equipped with a roller to reduce the operation

effort for parking.

Parking gear

inhibitor
switch

Parking roller support 9FA0205

foX ! So oo
= 7 _3

2 Parking van rollerroller rod suppor Parking sprag

Manual contro} lever

Detent spring

9FA0202
00008500

Speedometer gear

Vehicle-speed sensor A speedometer gear with vehicle-speed sensor built in is
incorporated.

a |

=
AQSFMO045
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HYDRAULIC CONTROL SYSTEM
@ The hydraulic control system consists of the e

following components: an oil pump which
generates the hydraulic pressure, a regulator
valve which controls the generated pressure
so it is at the specified level, solenoid valves
which convert the electronic signals from the e
A/T-ECU to the equivalent hydraulic pressure,
pressure control valves which control the
hydraulic pressure applied to each clutch and
brake based on the hydraulic pressures from
the solenoid valve, valves which receive the
hydraulic line pressure and switch over the
pressure route, and a valve body which houses e
these valves.

e The fluid pressures for each clutch and brake
during gear shifting are controlled independent-
ly and electronically by means of the solenoid
valves which are provided at each clutch and
brake. This ensures smooth and highly-respon-
sive shifting.

Hydraulic Circuit (Neutral)

Two oil filters are used to improve filtering
performance. In addition, a newly-developed
automatic transmission fluid has been used
which eliminates the need to periodically
replace the fluid.
The outlet ports of each valve have been
combined into one port (the No.25 port), and
a check ball is installed at the end of the outlet
line. These measures prevent the automatic
transmission fluid from draining away from the
valve body and the clutches and brakes while
the engine is stopped.
A switch valve and fail-safe valves make it
possible to continue driving in 3rd gear or R
range event if a problem occurs in the electronic
contro! system.

| REV clutch] [LR brake | 2nd brake | {UD clutch | |_OD clutch | | RED brake DIR clutch |
ry t 32 ts iO) b OD th ® b oO ty 208

Damper Accumulator Accumulator ) Accumulator 9 Accumulator Accumulator
clutch i as

Fa) ne (| ; ; Fail-sateFail-safe | |20 Brel my ry wer Failsate ws xz Valve B ie valve C iy
Pea (TEES
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9FA0129

VALVE BODY

The valve body is mounted laterally at the front
of the vehicle beside the A/T. This reduces
the overall height of the A/T.

OiL PUMP

e A trochoid type pump is used.
e@ The oil pump housing is made from die-cast aluminium

to reduce weight and to save space.
e Spare parts of the oil pump are supplied in assembly

form.

simplify the hydraulic circuit, while also reducing
the number of different types of valves.
Adjustment of line pressure is carried out by

e The valve body comprises an inside and outside a regulator valve.
section, and part of the hydraulic line is located A switch valve and fail-safe valves make it
at the side of the A/T case. possible to continue driving in 3rd gear or R

e Solenoid valves and pressure control valves range even if there is a malfunction of a solenoid
are provided for each clutch and brake to valve.

9FA0247

7 Regulator valve
The regulator valve adjusts the hydraulic pressure generated
by the oil pump so that it is the same as the line pressure.
The line pressure is applied to three ports (1A, 5A and 18A)
which are located at the right side of this valve. Those hydraulic
pressures work against the force of the spring to adjust the
line pressure to the pressures corresponding to each shifting
stage.
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[Operation]

(1) Neutral, 1st and 2nd gear

The hydraulic pressure from the oil pump is supplied to the
regulator valve through No.1 and No.1A ports. The hydraulic
pressure which is supplied through the No.1 port is then sent
from the No.3 port via the torque converter pressure control
valve to the torque converter. The line pressure which passes
through the manual valve is sent to the regulator valve from
the No.5A port.
When line pressure is supplied to the No.1A and No.5A ports,
the difference in area between the No.1 land and the No.3
land generates a force which pushes the valve to the left.
This force and the force from the spring which pushes the
valve to the right work together to adjust the line pressure.
The speed of the oil pump increases as the engine speed
increases, and this in turn increases the hydraulic pressure.
As the pressure increases, the hydraulic pressure applied
to the No.1A and No.5A ports also increases. When the
pressure becomes higher than the force of the spring, the
valve is pushed to the left. This increases the size of the
path a to the torque converter, and a higher volume of fluid
is supplied to the torque converter.
As the pressure becomes greater, the valve is pushed further
to the left until the path b to the No.2 port is opened. When
this occurs, the pressure escapes back to the oil pump and
the line pressure drops.
When the line pressure drops, the pressure applied to the
No.1A and No.5A ports also drops. The valve is then pushed
to the right as a result of force from the spring, and path
b closes. In this way, the line pressure is kept at a constant
pressure.

The line relief valve which is provided in the No.1 line opens
in case the line pressure becomes greater than the regulating
pressure at the regulator valve. This allows pressure to escape
to preserve the hydraulic circuit.

(2) 3rd, 4th and 5th gears

Line pressure is supplied through the No.18A port as well
as through the No.1A and No.5A ports. The force which pushes
the valve to the left as a result of this is equal to the difference
in area between the No.1 land and the No.4 land.
Because the area of the No.4 land is greater than that of
the No.3 land, the force which pushes the valve to the left
is greater than in (1) above, even though it is being acted
on by the same pressure.
Accordingly, because port b is opened by a pressure which
is lower than that in (1), the line pressure only decreases
by the amount that this pressure is higher.
The regulator valve operates in the same way as in (1) when
the line pressure increases.
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(3) Reverse

When the manual! valve is in the R range, the route to the
No.5 port is closed, and thus, the line pressure is not supplied
to the No.5A port. Due to this, the force which presses the
valve to the left is the difference between the areas of the
No.1 and the No.2 land.
Because the area of the No.2 land is smaller than the area
of the No.3 land, the force which pushes the valve to the
left is smaller than in (1), even though it is being acted on
by the same pressure.
Accordingly, because port b will not open if the pressure
is not higher than in (1), the line pressure only increases
by the amount that this pressure is higher.
In this way, the high line pressure that is necessary for the
operating elements is generated in R range.
The regulator valve operates in the same way as in (1) when
the line pressure increases.
Torque converter pressure control valve

e The torque converter pressure control valve adjusts the
hydraulic pressure in the torque converter (when the
damper clutch is released) and the lubricating oil pressure
to constant pressures.

[Operation]

(1) The excess fluid which results after the regulator valve
has adjusted the line pressure is sent by the torque
converter pressure control valve to the torque converter.
At this time, the hydraulic pressure which is divided at
the No.3 line passes through an orifice, and is then sent
from the No.3 port to the chamber in the right side of
the valve.
The force generated by the hydraulic pressure of the
fluid in this chamber works against the force of the spring
to push the valve in order to adjust the pressure inside
the torque converter.
When the hydraulic force inside the chamber is weaker
than the force of the spring, the latter pushes the valve
to the right, and the hydraulic pressure from the regulator
valve is supplied to the torque converter. ,

(2) When the hydraulic pressure from the regulator valve
increases, the hydraulic pressure acting inside the
chamber also increases. When the force generated by
this pressure becomes greater than the force of the spring,
the valve is pushed to the left. When this happens, the
No.2 port is opened, the pressure returns to the oil pump
and the hydraulic pressure drops.
When the hydraulic pressure drops, the hydraulic pressure
acting inside the chamber also drops, so the valve is
pushed back to the right by the force of the spring and
the No.2 port is closed.
In this way, the torque converter pressure is adjusted
so that it does not become greater than a certain constant
value.
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Damper clutch control valve and damper clutch
solenoid vaive
e The damper clutch contro! valve controls the hydraulic

pressure which acts on the damper clutch.
e@ The damper clutch solenoid valve carries out duty control

based on signals from the A/T-ECU, and converts these
electronic signals to the corresponding hydraulic pressure.

[Operation]
(1)

(2)

Because the line pressure is applied to the No.24A and
No.4A ports when the damper clutch is released (when
the damper clutch solenoid valve is off), the sum of the
force from the hydraulic pressure acting on the No.7 land
and the force of the spring is greater than the force of
the hydraulic pressure which is applied as a result of
the difference in area between the No.2 land and the
No.3 land, and the valve is pushed to the right.
When this happens, the hydraulic pressure from the torque
converter pressure control valve is sent from the No.3
line to the No.20 line, and hydraulic pressure is thus
supplied to the space between the front cover of the
torque converter and the damper clutch. Because of this,
the torque converter operates as normal without the
damper clutch operating.

When the range where the damper clutch operates is
entered, the damper clutch solenoid valve carries out
duty control according to the commands from the A/T-ECU
and the hydraulic pressure supplied to the No.24A port
is reduced.
Because of this, the sum of the force from the hydraulic
pressure acting on the No.7 land and the force of the
spring is smaller than the force of the hydraulic pressure
which is applied as a result of the difference in area
between the No.2 land the No.3 land, and the valve is
pushed to the left.
When this happens, the hydraulic pressure from the torque
converter pressure control valve is released from the
No.22 line via the No.3 line to the oil cooler. At the same
time, the line pressure in the No.1 line is sent from the
No.21 line via the No.23 line to the torque converter.
This causes hydraulic pressure to be applied between
the damper clutch and the turbine, pushing the damper
clutch against the front cover and operating the damper
clutch.

Manual vaive
The manual valve operates in conjunction with the selector
lever next to the driver’s seat. It switches the fluid line
in accordance with the lever position to apply line pressure
to each valve.
The selector lever has the following four positions: P,
R, N and D. However, because the valve positions for
P and N ranges are the same due to the way the manual
control lever operates, the manual! valve has only three
positions, for (i) R range, (ii) N and P ranges, and (iii)
D range respectively.
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[Operation]

(1) When the manual valve is in the N and P range position,
the No.5 port is opened and the line pressure is applied
to the regulator valve and to fail-safe valve A.

(2) When the manual valve is in the D range position, the
No.4 and No.5 ports are opened, and in addition to the
valves mentioned in (1), line pressure is also applied
to the solenoid valves and pressure control valves for
the 2nd brake, underdrive clutch, overdrive clutch, damper
clutch and fail-safe valve C.

(3) When the manual valve is in the R range position, the
No.6 port is opened and the line pressure is applied to
the reverse clutch and to fail-safe valve B.

Pressure control valve and solenoid valve
e Except for the reverse clutch and direct clutch, each clutch

and brake is equipped with both a pressure control valve
and a solenoid valve.

e@ ach pressure control valve adjusts the hydraulic pressure
applied to its respective component in accordance with
the control provided by the solenoid valve in order to
prevent shocks from occurring during shifting.

@ The solenoid valves carry out duty control based on signals
from the A/T-ECU, and convert these electronic signals
to the corresponding hydraulic pressures.

[Operation]
Pressure control valves differ according to the value, but their
principle operation is the same.
The following describes this operation, using the overdrive
clutch as an example.
(1) To release overdrive clutch, the hydraulic line is closed

by the solenoid valve (the solenoid valve is on), and
hydraulic pressure is not supplied to the No.17 line.
Because the force of the spring pushes the pressure
control valve to the right at this time, the No.16 port is
exhausted and hydraulic pressure is not supplied to the
overdrive clutch.
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(2) To apply the overdrive clutch, the solenoid valve is carried
out by duty control according to the commands from the
A/T-ECU, and the check ball is pushed in. This opens
the route to the No.17 line, and hydraulic pressure is
supplied to the pressure control valve. When hydraulic
pressure is supplied from the No.17 port to the pressure
control valve, a force which pushes the valve to the left
is generated from the difference in force between the
No.1 land and the No.2 land. This force is greater than
the force of the spring, and so the valve is pushed to
the left. When this happens, because the No.16 port
is opened, the line pressure in the No.4 line is supplied
via the No.16 line to the overdrive clutch.
When shifting is completed, the solenoid valve turns off,
and this causes the hydraulic pressure supplied to the
overdrive clutch to equalize until it is the same as the
line pressure.

Switch valve

When the overdrive clutch operates, the hydraulic
pressure which has been supplied via the switch valve
is applied to the regulator valve. This causes the pressure
to be reduced when in 3rd, 4th or 5th gear.
When the fail-safe is operating (when the control relay
is off), the hydraulic pressure supplied from the LR
pressure control valve to the LR brake is cut off.

[Operation]

(1)

(2)

At times other than when in 3rd, 4th or 5th gear, because
line pressure is supplied to the chamber in the right side
of the valve from the No.1B port, the valve is pushed
to the left.
in addition, because the area of the No.2 land and the
No.3 land are the same, the valve will not operate even
when hydraulic pressure is being supplied to the No.7A
port from the LR pressure control valve.

In 3rd, 4th and 5th gear, because hydraulic pressure
is also supplied to the chamber in the left side of the
valve from the No.16B port, the valve is pushed to the
right because of the difference in area between the No.1
land and the No.4 land. This causes the No.18 port to
open, and hydraulic pressure is thus supplied to the
No.18B port of the regulator valve.
With the switch valve, the No.28 port also opens, so
when the hydraulic pressure is supplied to the No.7A
port, the hydraulic pressure is supplied to the direct clutch
via the No.29 port of the fail-safe valve C.
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(3) During fail-safe operation (when the control relay is off)
Because all of the solenoid valves turn off when the
fail-safe has operated, hydraulic pressure is supplied via
the No.7 line to the No.7A port. If the transmission is
in 8rd gear, the switch valve is pushed to the right,
regardless of the condition of the LR solenoid valve.
Moreover, because the areas of the No.2 land and No.3
land are equal, even if the hydraulic pressure is supplied
to the No.7A port, the hydraulic pressure from the LR
pressure control valve is supplied to the fail-safe valve
C via the No.28 port. During fail-safe operation, the
fail-safe valve C is pushed to the right so the hydraulic
pressure from the No.28 port is cut off.

Fail-safe valve A

When the fail-safe function operates, the LR brake
hydraulic pressure is released.
When released, the hydraulic line to the LR brake is
changed to provide quicker and smoother gear shifting.

[Operation]

(1)

(2)

Neutral range and ist gear
The line pressure which passes via the manual valve
is sent from the No.5B port to the chamber in the right
side of the valve, and the hydraulic pressure from the
LR pressure control valve is sent via the switch valve
to the No.8A port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the sum of the
force applied as a result of the difference in area between
the No.2 land and the No.3 land and the force of the
spring, and so valve Ai and valve A2 are pushed to
the left. When this happens, because the No.9 port is
opened, hydraulic pressure is supplied to the LR brake
from the LR pressure control valve.

2nd gear

In addition to the No.5B port, hydraulic pressure branches
from the No.12 line which supplies hydraulic pressure
to the 2nd brake and is supplied to the No.12A port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the sum of the
force applied as a result of the difference in area between
the No.4 land and the No.5 land and the force of the
spring, and so valve A1 and valve A2 are pushed to
the left.
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(3)

(4)

(5)

3rd and 4th gear

In addition to the No.5B port, hydraulic pressure branches
from the No.16 line which supplies hydraulic pressure
to the overdrive clutch and is supplied to the No.16A
port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the sum of the
force acting on the No.6 land and the force of the spring,
and so valve A1 and valve A2 are pushed to the left.

4th and 5th gear

In addition to the No.5B port, hydraulic pressure is supplied
to the No.12A port and to the No.16A port.
Because of this, the sum of the force from the hydraulic
pressure acting on the No.6 land and the force acting
as a result of the difference in area between the No.4
land and the No.5 land is greater than the sum of the
force acting on the No.1 land and the force of the spring,
and valve Ai and valve A2 are pushed to the right.

R range

Because the No.5 line is open when in R range, hydraulic
pressure is not supplied to the No.5B port. Thus, hydraulic
pressure is only supplied to the No.8A port.
Because of this, valve A2 is pushed to the right by the
hydraulic pressure acting as a result of the spring force
and the difference in area between the No.2 land and
the No.3 land. On the other hand, valve A1 is pushed
to the left by the force of the spring.
When this happens, the LR brake pressure is released
quickly from the No.25 port via the No.9 port, and hydraulic
pressure is supplied to the LR brake through the No.30
port and the No.31 port.
In this way, the pressure line to the LR brake is changed
over so that after the hydraulic pressure to the LR brake
drops to zero, it rises again so that shifting from N to
R range and from P to R range can be carried out quickly
and smoothly.
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(6) Fail-safe operation (when the low and reverse brake
solenoid valve is malfunctioning)

(6-1) 2nd gear
If the low and reverse brake solenoid valve malfunctions
and the hydraulic pressure is supplied from the No.7 port,
the No.2 land and No.3 land area is equal and the switch
valve will not move. Because of this, the hydraulic pressure
will be supplied to the fail-safe valve A from the No.8A
port. Valve A1 and valve A2 are pushed to the right by
the force achieved by the hydraulic pressure acting as
a result of the difference in area between the No.2 land
and No.3 land of the fail-safe valve A, and the force
achieved by the hydraulic pressure acting as a result
of the difference in area between the No.4 land and No.5
land of the valve A1. This will cause the No.9 port to
close, so the hydraulic pressure supplied to the low and
reverse brake will be cut off.

(6-2) 3rd gear
Hydraulic pressure is used from the No.7 port to the switch
valve, but as the area of the No.2 land and No.3 land
is equal, the switch valve will not move. However, the
hydraulic pressure will be supplied to the fail-safe valve
C from the No.28 port. The valve is pushed to the right
by the hydraulic pressure force acting as a result of the
difference in area between the No.2 land and No.3 land
of fail-safe C. The No.29 port closes so the hydraulic
pressure supplied to the direct clutch is cut off.

Fail-safe valve B
e@ When the fail-safe is operating (when the control relay

is off), the supply of hydraulic pressure from the 2nd
pressure control valve to the 2nd brake is cut off.

[Operation]

(1) Neutral range

Because line pressure is supplied from the No.1B port
to the chamber in the right side of the valve, the valve
is pushed to the left.

(2) 1st gear

In addition to the No.1B port, hydraulic pressure branches
from the No.14 line which supplies hydraulic pressure
to the underdrive clutch and is supplied to the No.14B
port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the force applied
as a result of the difference in area between the No.5
land and the No.6 land and so the valve is pushed to
the left.
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(3)

(4)

(5)

2nd gear

In addition to the No.1B port, hydraulic pressure is supplied
to the No.14B port, and also from the 2nd pressure control
valve to the No.11A port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the sum of the
force applied as a result of the difference in area between
the No.2 land and the No.3 land and the force applied
as a result of the difference is area between the No.5
and the No.6 land, and so the valve is pushed to the
left.
When this happens, the No.12 port is opened, and so
the hydraulic pressure from the 2nd pressure control valve
is supplied to the 2nd brake.

3rd and 4th gear

In addition to the No.1B port, hydraulic pressure is supplied
to the No.14B port, and also branches from the No.16A
line which supplies hydraulic pressure to the overdrive
clutch and is supplied to the No.16B port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the force applied
as a result of the difference in area between the No.4
land and the No.6 land, and so the valve is pushed to
the left.

4th and 5th gear

In addition to the No.1B port, hydraulic pressure is supplied
to the No.11A port and to the No.16B port.
Because of this, the force from the hydraulic pressure
acting on the No.1 land is greater than the sum of the
force applied as a result of the difference in area between
the No.2 land and the No.3 land and the force applied
as a result of the difference in area between the No.4
land and the No.5 land, and so the valve is pushed to
the left.
When this happens, the No.12 port is opened, and so
the hydraulic pressure from the 2nd pressure control valve
is supplied to the 2nd brake.
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5 (6) Reverse
i moun In addition to the No.1B port, the line pressure which
—" 14B 16B 12 passes via the manual valve is sent from the No.6B port
i ; to the chamber in the right side of the valve.
— =" Because of this, the valve is pushed to the right as a
| result of the difference in area between the No.1 land
aw" _— (| | | and the No.6 land.

s {
| ~ Line pressure
—=" A9SFA0173

Ss Line pressure (7) Fail-safe (when the control relay is off)
i | Because all of the solenoid valves turn off when the
—=" a: fail-safe has operated, hydraulic pressure is supplied to
| ‘a 168 12 : the No.11A port via the No.11 line, and it is also supplied
——" Ms a to the No.14B port and to the No.16B port. Because
| a PL oon of this, the force from the hydraulic pressure acting on
—=" 6B 25 1A EX1B the No.1 land is smaller than the sum of the force applied
| —) {| A B as a result of the difference in area between the No.2
—=" { { land and the No.3 land and the force applied as a result
| From 2nd pressure of the difference in area between the No.4 land and the
——") control valve ASFAO174 No.6 land, and so the valve is pushed to the right. As
| a result, the No.12 port can connect to the No.25 port
—=") and the 2nd brake hydraulic pressure is released. Also,
| the hydraulic pressure from the 2nd pressure control valve
—=" is cut off by fail-safe valve B.

—=")

——")

ew)

=a")

—ew") Fail-safe valve C
- Chamber . : .

_ rT e@ When the fail-safe is operating (when the control relay
~ 29 is off), the supply of hydraulic pressure from the switch

| ig on oo valve to the direct clutch is cut off.
==") .
| ~ [Operation]
—=" 268 25 28 4 25 (1) Neutral and R range
| ine Pd | | | | | | | Because line pressure is supplied from the No.26B port
ew] Line pressure to the chamber in the left side of the valve, the valve
a is pushed to the right.
——" AQFA0238

a (2) 1st, 2nd and 3rd gear
a I yar In addition to the No.26B port, line pressure is supplied

= to the No.4B port. Because of this, the force from the
a al hydraulic pressure applied as a result of the difference
— wd Line in area between the No.1 land and the No.2 land is greater
a pressure 268 25 28 4 25 than the force acting on the No.1 land, and so the valve
ed — Bg | | | | | | is pushed to the left.

a Line pressure
ed ASFA0239

end\
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(3) 4th and 5th gear

In addition to the No.4 port, the hydraulic pressure is
supplied to the No.28 port. However, as the hydraulic
pressure is not supplied to the No.26B port, the valve
is pushed to the left side by the hydraulic pressure acting
as a result of the difference in area between the No.1
and No.3 land. Because of this, the No.29 port opens
and the hydraulic pressure from the No.28 valve of the
switch valve is supplied to the direct clutch.

(4) Fail-safe (when the control relay is off)

The hydraulic pressure from the No.4 port, No.28 port
and No.26B port is supplied, and the Area of the No.3
land and No.4 land is equal, so the valve is pushed to
the right by the hydraulic force acting on the No.1 land.
Because of this, the No.29 port is discharged by the
No.25 port, and the hydraulic pressure supply from the
No.28 port of the switch valve to the direct clutch is cut
off.

Accumulator

e@ The.accumulators used are all different from each other
line with the differing hydraulic pressure characteristics
of each clutch and brake.

ATF

e A long life automatic transmission fluid (ATF-SPII or
ATF-SPIIM) has been introduced which eliminates the
need to periodically replace the transmission fluid.

OIL FILTER

@ In addition to the main oil filter inside the A/T, a sub
oil filter which threads onto the outside of the A/T case
has also been provided. The sub oil filter can filter traps
extra-fine impurities that are not removed by the main
oil filter.

e The sub oil filter has the same appearance as the engine
oil filter, but it has a different filtering capacity. Because
of this, identification marks are painted on the top of
the oil filters as they are not interchangeable.

Item Main oil filter Sub oil filter

Filtration method Non-woven cloth Total filtering, paper
filter type
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SENSORS AND ACTUATORS
Reference table

tion with A/T-ECU

Part Name Function Applicable model
Without TCL | With TCL

Input shaft speed Detects input shaft speed (turbine speed) at the retainer of UD O O
sensor clutch.

Output shaft speed Detects output shaft speed (transfer drive gear speed) at the direct O oO
sensor planetary carrier.

Crank angie sensor Detects engine speed at the crankshaft. O Oo

TPS Detects the depression degree of the accelerator pedal by means Oo _
of a potentiometer.

APS Detects the depression degree of the accelerator pedal by means - O
of a potentiometer.

Oil temperature sensor | Detects ATF temperature by means of a thermistor. © ‘e)

Inhibitor switch Detects the selector lever position by means of a contact switch. “oO oO

Stop lamp switch Detects if the brake is applied by means of a contact switch at the O oO
brake pedal.

Vehicle-speed sensor Detects vehicle speed at the speedometer gear. O ©

Air conditioner load Detects if the air compresser operates or not by means of a dual O O
switch pressure switch.

Idle position switch Detects that the accelerator pedal is fully depressed by means of O O
a contact switch with built-in TPS (APS).

Select switch Detects sport mode selection by means of contact switch of Oo O
selector lever.

Upshift switch Detects an upshift request in sport mode by means of contact O ‘@)
switch of selector lever.

Downshift switch Detects a downshift request in sport mode by means of contact O O
switch of selector lever.

A/T control relay Turns on and off solenoid valve power supply circuit. O ©

DCC solenoid valve Adjusts hydraulic pressure to the damper clutch control valve to O O
control the damper clutch.

LR (DIR) solenoid valve | Adjusts hydraulic pressure to the pressure control valve to control O O
shifting.

2ND solenoid valve Adjusts hydraulic pressure to the pressure control valve to control ‘) oO
shifting.

UD solenoid valve Adjusts hydraulic pressure to the pressure control valve to control O O
shifting.

OD solenoid valve Adjusts hydraulic pressure to the pressure control valve to control (e) oO
shifting.

RED solenoid valve Adjusts hydraulic pressure to the pressure control valve to control O O
shifting.

N range lamp Warns oil temperature, activates fail-safe function, and indicates (e) )
diagnosis codes.

Torque reduction Transmits torque reduction request to engine-ECU with ON/OFF - oO
request signal signal

TCL-ECU Receives information required from control through communica- - O
tion with A/T-ECU

Engine-ECU Receives information required from control through communica- O -
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Output shaft speed sensor

SFA0183

c—_ 9FA0206

Select
switch

ASFA0250

When no power is being supplied
Slider Outlet port

{

Exhaust port
Supply port

AQFA0182

(1) Vehicles with TCL

Input shaft speed sensor and output shaft speed sensor

@ The sensor bodies and connectors have been integrated.
With this, the input shaft and output shaft sensors have
been separated.

e A 2-system terminal has used to improve reliability.
e@ The sensor section is the same as before.
e@ The shapes of the input shaft speed sensor and the output

shaft speed sensor differ, but the basic configuration is
the same.

Oil temperature sensor

@ The sensor bodies and connectors have been integrated.
@ The characteristics of the thermistor are the same as

before.

Inhibitor switch

e@ The selector lever is a 4-position type (P, R, N, D), but
a 7-position type inhibitor switch is used.

Select switch, upshift switch and downshift switch
e The select switch, upshift and downshift switches are

installed at the lower section of the selector lever.
e When the selector lever is operated to the sports mode

side, the select switch turns ON.
e Each time the selector lever is operated to the up (down)

side, the up (down) shift request signal is output to the
A/T-ECU by the up (down) shift switch.

Solenoid valve

e The same type of solenoid valve is used as the DCC,
LR (DIR), 2ND, UD, RED and OD solenoid valves.

e@ The solenoid valves are of a normally-open type, so that
the route from the supply port to the outlet port is open
when no power is being supplied.

SERIAL COMMUNICATION BETWEEN ECU
Data necessary for each control are sent and received between the ECUs.

Torque reduction request signal

Y

Engine-ECU TCL-ECU ana A/T-ECU

(2) Vehicles without TCL

Engine-ECU
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CONTROL UNIT

The A/T-ECU uses a hybrid-type 64-pin connector. The terminals of this connector are arranged as shown
below.

A/T-ECU connector

nia anal | |
1/213/4/]5]6)74819 [10]11/12/13 31/32/33] 34] 35 }36|37/38 51] 52|53}54 155 |56|57| 58} 59/60/61

14] 15}16117]18] 19 | 20] 21] 22 | 23} 24} 25) 26 39} 40} 41/42} 43/44 |45146| | | |62|63164/65/66 167168] 69} 70171172

9FA0133

1. UD solenoid valve 40. -
2. Solenoid valve power supply 41.-
3. Solenoid valve power supply 42. -
4. 1st-gear shift indicator lamp 43. Sensor earth
5. 8rd-gear shift indicator lamp 44. Oil temperature sensor
6. 5Sth-gear shift indicator lamp 45. Throttle opening angle sensor (TPS, APS)
7. =- 46. -
8. — 51. RED solenoid valve
9. - 52. -
10. A/C compressor load signal 53. Communication output to engien-ECU
11. Power supply <vehicles without TCL>
12. Earth Communication output to TCL-ECU
13. Earth <vehicles with TCL>
14. OD solenoid valve 54. Communication input to engine-ECU
15. DCC solenoid valve <vehicles without TCL>
16. 2nd solenoid valve Communication input to TCL-ECU
17. 2nd-gear shift indicator lamp <vehicles with TCL>
18. 4th-gear shift indicator lamp 55. Inhibitor switch P
19. - 56. Inhibitor switch N
20. - 57. Select switch
21. Torque reduction request signal to engine-ECU 58. Downshift switch

<vehicles with TCL> 59. Stop lamp switch
22. — 60. —
23. Diagnosis control 61. —
24. Power supply 62. LR solenoid valve
25. Earth 63. Diagnosis output
26. Earth 64. —
31. Input shaft speed sensor 65. —
32. Output shaft speed sensor 66. Inhibitor switch R
33. Crank angle sensor 67. inhibitor switch D
34. - 68. Upshift switch
35. - 69. Vehicle-speed sensor
36. Idle position switch 70. -
37. - 71. A/T control relay
38. Back-up power supply 72. Earth
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OUTLINE OF CONTROL

Shift control

e For the newly-developed automatic transmission, we have developed the next generation of shifting
called the “clutch-to-clutch” method which directly switches between the clutches during shifting. In
this new method, the hydraulic control when the shifting lever is operated and during speed shifting
is carried out independently with the solenoid valves provided for each clutch and brake. This allows
the clutch changeover to be controlled in detail, and an excellent shift feeling and response to be
provided.

(1) SOLENOID VALVE OPERATION
Each solenoid valve is controlled during shifting by commands from the A/T-ECU

Gear Solenoid valve

range LR (DIR) 2ND UD OD RED DCC (Reference)
1st OFF [LR] ON OFF ON OFF OFF

2nd ON [LR] OFF OFF ON OFF OFF

3rd ON [DIR] ON OFF OFF OFF OFF

4th OFF [DIR} ON OFF OFF ON ON

5th OFF [DIR] OFF ON OFF ON ON

Reverse | OFF [LR] ON ON ON OFF OFF

N,P OFF [LR] ON ON ON OFF OFF

(2) SHIFT PATTERN CONTROL
Optimum shift pattern control is provided by the INVECS-II based on the road and driving conditions.

Upshift pattern100 ee
1 ee 2 2 =e 3 3 ae 4 4 =e 5

Throttle LZ —
opening 233 =
angle (%) 50+ Moving range 4

455
- aaa Moving range

0 TELL TERARRG NI L l i Output shaft
1,000 2,000 3,000 4,000 5,000 6,000 7,000 speed (r/min)

TFAI963

100 Downshift pattern

a 2—a— 3 3 es 4—— 5

Att

2-3 1
Throttle Moving range j

opening 3 4
angle (%) SOF Moving range

LEZ
435YY Moving ¥

Ys SEN ! \ : L Output shaft
° 0 2,000 10 6,000 7,000 speed (r/min)1,00 , 3,000 4,000 5,00 : ,00 TRAISS4

00008601
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INVECS-II

The INVECS-II consists of “optimization control over the total driving range” which gives the optimum
shifts required by the average driver, regardless of the road conditions. “Learning control” continually
adjusts the shift timing in response to corrections required by the driver.

Accelerator
opening angle

Manual shifting
operations for
many different
drivers

Optimization control

imu

> | shitting

Road conditions
= Steering

eering ‘EC. operations
Processor 00008602

Neural network

opening angle (Cate processing )

(leriie speed Optimum
=) shifting

Foot brake(Coot brake) >
aSteering

O9R0025

Learning control
Accelerator
opening angie

Vehicie speed Judgement . .(once speed of driver's » Optimum shift
wishes and pattern for
habits driver

leering

O9R0026

input
data

Companson a Judge
ment

_ YY

Judgement of the degree of vigor
~

Tire load

c } Engine load
y,

(1)

(2)

Optimization control over the total driving range

The INVECS-II processor has been pre-programmed with
the optimum manual shifting operations for many different
drivers driving under a variety of road conditions.
The processor receives signals corresponding to the
accelerator opening angle, vehicle speed, foot brake,
steering angle, and uses these signals to judge what
kind of conditions the vehicle is currently being driven
at. It then outputs the optimum shifting operation that
corresponds to this judgement.
In this way, the INVECS-II gives the optimum shifting
stages under a variety of road conditions.
The processor carries out a series of extremely complex
calculations in order to output the optimum shifting
operation, and as a result it was difficult to achieve a
high level of precision using the same fuzzy logic circuit
that was used in the previous INVECS. Therefore, a
“neural network” circuit which represents the lates in logic
circuit technology was adopted for the INVECS-II in order
to make this ideal shifting possible for the first time.
The “neural network” circuit is a high-performance logic
circuit which replicates as closely as possible the
judgement processes carried out by the human brain;
it processes large quantities of input data in various ways
to synthesize relationships between this data, and
generates the appropriate response in an instant time,
just as the brain does.

Learning control

The optimum shifting operations which have already been
programmed can be recreated by means of optimization
control. However, some drivers require a response which
suits their own tastes more; the same vehicle might aiso
be driven by skilful, not-so-skilful or several different
drivers; and the driver may even change their own feeling
about the optimum response to be had. In response to
factors such as these, the INVECS-II also carries out
learning control in which it judges the driving operations
being carried out by the driver from information such as
the accelerator opening angle, vehicle speed, foot brake
and steering angle, and changes the shift timing to match
the current driver’s wishes and habits.
The processor judges and learns the degree of vigor
in each driver’s way of driving.
The larger values for the engine load and the tire load
become the degree of vigor for that moment, and the
vigorousness of the driver’s driving style is judged from
the size and frequency of these values.

nm
 in

a
,

BB
,

ww
, 

«ch
. 

®
, 

«h
s 

ak
.

B
s

FF
 

«t
h 

om
 

oa
t,

(E
y



function for sport vehicles.
(1) Features of sports mode

moving the selector level
backward.

However, to answer to users who want the
experience the world of “Fun to Drive”, a dimension
differing from easy driving, sporty driving with the
feel of manual transmission has been made
possible even with the automatic transmission
vehicle. This is a sports mode developed as a new e

e Swift up and down-shifting is possible just by
forward and

POWER TRAIN — Automatic Transmission 2-47

Effect of learning during acceleration @ For example, for drivers who prefer a more leisurely style
Drivers who prefer a gentle style of driving of driving, the processor analyses this driving pattern

and provides a more gentler degree control by upshifting
ail at lower engine speeds.

For drivers who prefer a more vigorous style of driving,
Drivers who prefer a vigorous style of driving the transmission stays in a lower gear until the engine

[~ 3rd speed becomes relatively high, in order to provide a more
sporty driving feeling.

[oe ee ee
50 100
Vehicle speed (km/h) 09R0027

Effect of learning when going downhill e For drivers who frequently depress the brake pedal when
Drivers who often depress the brake pedal going downhill, the learning control causes the

nd transmission to downshift earlier so that the engine brakeLath > aa > can be used more easily. Conversely, for drivers who
Drivers who do not like to do not like to depress the brake pedal much even when
depress the Drake pedal going downhill, down-shifting is made more difficult in

L 4th ot 3rd order to suppress the engine brake.

A O9RO0029

Sports mode

Easy driving can be realized with INVECS-II. @ The gears can be freely and easily selected
even on curvy roads or mountain roads. This
allows easy down-shifting just before entering
or leaving corners, and allows drivers to enjoy
dynamic and sporty driving not possible with
conventional automatic transmission vehicles.
The current gear stage is indicated with the
shift indicator lamp to assist with lever
operations in the sports mode.
The gear stage is also displayed even when
travelling in the D range, to assist in selecting
the sports mode.

e@ The gears can be changed with the accelerator
pedal depressed. This prevents the loss of
power, and provides hot and high performance
driving.

TR SELECT

C# PN °

SFAO131

INIINII
IOIIe

(2) Operation in the sports mode
When the selector lever is set to the sports mode side,
the select switch turns on enabling sports mode travel.
Each time the selector lever is operated to the (+)/(-)
side, the gear shifts up or down one gear.
If the shift lever is quickly operated twice to the (—) side,
skip shifting in which one gear is skipped will take place.
Shifting from 1st to 2nd, or 2nd to 1st is possible even
when stopped by using the selector lever.
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e
Sports mode

Drive
force

;

\ f transmission
Ne a ee ~

Time

AQFA0212

e

Conventional
4-3 Jj AT
(80 knv/n) INVECS-II

442 =
(80 km/h)

I JI

00 #03 06 O09 1.2 1.5

Shift time (sec.)

Conventional

1392 __]
{20 km/h) INVECS-II

2-53 ae |
(40 km/h)

a}

0.0 0.3
al i =|

06 #09 12 1.5

Shift time (sec.)

9FA0209

Hydraulic control during shifting
(1) CLUTCH-TO-CLUTCH CONTROL
e This newly-developed automatic transmission

controls the release-side clutch (or brake) and
the engage-side clutch (or brake) simultaneous-
ly during shifting. As a result, detailed control

Upshifting

Angular Turbine speed
turbine

speed F Clutch
changeover

L- control Shift control

Release-
side cltuch

Engage-side
: clutch

Hydraulic |.
pressure

Time

(3) Shift response
In the sports mode, the clutch pedal does not need to
be depressed as often as with a manual transmission
vehicle. Thus, gears can be shifted quickly without the
drive force diminishing. Quick response shifting that
answers the driver’s needs is possible.

Compared to the conventional A/T manual shifting, the
down-shifting time is shortened by 0.1 sec. or more, and
the up-shifting time by 0.2 sec. or more.

Angular
turbine
speed

Hydraulic
pressure

is carried out during clutch changeover based
on the torque capacities of both clutches. This
prevents engine racing and clutch interlocking
during shifting and makes overall shifting
smoother and improves response.

onl

Downshifting

Turbine speed

Clutch
changeover

Shift control | control

Release-
side cltuch

/ Engage-
side clutch ~

>
 

cv
. 

i 
es

aw
a

a
. 

> 
oe

 
i.

 
3

. 
i
 

7 
i

/
: 

o
iB

,
1B

. 
«2

 
«@

,
{B

.
iB

,
RB

,

i
~



POWER TRAIN — Automatic Transmission 2-49

A
 S

e 
Se

 
SS

 
SS

 
SC

 
C

A
 

A

(2) FEEDBACK CONTROL AND LEARNING CON-
TROL
Feedback control is carried out so that the
change in speed of the input shaft during
shifting equals a pre-determined target value
for all shifting operations. As a result, changes
in torque during shifting can be controlled to
ideal levels, thereby greatly improving the
shifting feeling.

Upshifting

Turbine speed

Angular
turbine
speed

Time

(3) ENGINE-TRANSMISSION TOTAL CONTROL
During upshifting, a torque reduction request
signal is sent from the A/T-ECU to the
engine-ECU. The engine-ECU increases the
amount of retardation of the ignition timing in
response to this signal to reduce the engine
torque. This reduces the amount of torque
fluctuation during shifting to provide a smoother
shifting feeling.

<Vehicles with TCL>

A/T-ECU TCL-ECU Engine-ECU

e In addition, learning control which carries out
employed automatic control compensation with
respect to changes in the engine characteristics
and changes in the transmission over time is
also employed in order to stabilize the shifting
feeling.

Downshifting

Target
Po,

Angular ss
turbine Z
speed

Turbine speed

Time

AQFA0208

e Data regarding the intake pipe negative
pressure for the engine which is calculated by
the engine-ECU is transmitted to the A/T-ECU
with serial communication. The A/T-ECU
determines the clutch (or brake) hydraulic
pressure based on this signal. Compared to
previous TPS methods, this method increases
the setting precision for the clutch (or brake)
hydraulic pressure and thus improves the
shifting feeling.

<Vehicies without TCL>

A/T-ECU Engine-ECU

ELY, ecupeyecy/)
L
_f Communication

Communication (torque (torque reduction Upshifting
reduction request) request)

5 No total control

Vehicle
\ driving

torque

9FA0251

Total control

Time

9FA0136

00008603
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Damper clutch control

The damper clutch contro! consists of a partial
lock-up and full lock-up controls. The partial
lock-up control slides the damper clutch slightly
at the low speed ranges. The full lock-up control

Throttle opening angle (%)

is carried out at the high speed range. Both
controls contribute to low fuel costs and
quietness.

0 1 "000 3,000 3,000 4,000 5,000 6,000
Turbine speed (r/min) ASFA0266

FAIL-SAFE/FOOLPROOF AND DIAGNOSIS FUNCTIONS

If a problem should occur inside the A/T-ECU
and or with any of sensors or actuators, or
if the driver makes a mistake in operation, the
fail-safe/foolproof function takes over control
to ensure the safety of the passengers and
the vehicle.

Fail-safe/foolproof function
e lf a problem should occur in the electronic

control system, driving is still possible in 3rd
gear (in D or 3 range) or 2nd gear (in 2 or
L range) (except when any one of diagnostic
trouble codes 31 — 36, 41 — 46, 46, 54, 55,
or 71 is output).
A fluid temperature warning function is
provided. This function causes the N range
lamp to flash rapidly (2Hz) if the temperature
of the automatic transmission fluid rises too
high as a result of excessive driving.

The diagnosis function constantly monitors the
signals input from each sensor and the signals
output by each actuator, and if there is an
abnormality in any signal, the nature of the
abnormality is recorded.

The transmission will not shift into reverse while
moving forward, even if the selector lever is
moved to the R range position (when driving
at 7 km/h or higher).
lf the engine over-rotates after down-shifting
during sports mode travel, the gears will not
shift even when down-shifting is attempted.
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Self-diagnosis function

(1

i)
) Diagnosis codes

Diagnosis items and fail-safe items

Fail-safe items are those diagnosis items which
are more severe.

e Diagnosis items: Code Nos.11 —- 15, 21, 26,
51, 52, 56

e Fail-safe items: Code Nos.22, 23, 31 — 36,
41 — 46, 54, 55, 71

ii) Display method and display order

a) During normal driving ©
When the fail-safe function is operating, the N range
lamp flashes slowly (1 Hz) to inform the driver (in
D range only).
b) During service (when not using the MUT-II)

c

The diagnosis codes are output when the diag-
nosis control terminal is earthed for 1 second
or more while the selector lever is in P range
and the vehicle speed is 0 km/h.
lf no diagnosis codes have been memorized
(when the condition is normal), the N range
lamp will flash at a constant interval (0.5 se-
cond).
Diagnosis code output is displayed by means
of the flashing of the N range lamp, with different
illumination times for the tens digit and the units
digit.

) Display order
Codes are displayed in the order in which there
are generated, with all fail-safe items being dis-
played before diagnosis items are displayed.

Chart classified by diagnosis codes

iii) Memorizing
e Up to 8 diagnosis items and 3 fail-safe items

can be memorized.
e lf more diagnosis codes are generated than

can be memorized, the older codes will be
erased and the newer code will be memorized.
This happens for both fail-safe and diagnosis
codes.

e lf the identical codes are generated, that code
is memorized only once.

iv) Erasing diagnosis codes

a) Automatic erasure
If the ATF temperature rises to 50°C 200 times
repeatedly after the last diagnosis code has been
recorded, all diagnosis codes which have been
memorized will then be erased.
b) Forced erasure
The diagnosis codes can be erased using the MUT-
II if all the conditions below are satisfied.
e@ The ignition switch is at ON
e No pulse is detected from the crank angle sen-

sor

e No pulse is detected from the output shaft
speed sensor

e No pulse is detected from the vehicle-speed
sensor

e The fail-safe function is not operating

Item Judgement condition Backup Diagnosis
code No.

Throttle position Short-circuit TPS output is 4.8 V or higher during idling. | © Throttle opening voltage | 11
sensor <vehicles is assumed to be 2.5 V.
without TCL> or @ INVECS-II is inhibited.
accelerat al ;oecition sereor Open circuit TPS or APS output is 0.2 V or lower except | @ Throttle opening voltage | 12
«vehicles with TCL> during idling. is assumed to be 2.5 V.

e INVECS-II is inhibited.

Incorrect sensor TPS or APS output is 0.2 V or lower or 1.2 | INVECS-IT is inhibited. 14
adjustment V or higher during idling.

Oil temperature Open circuit Oil temperature sensor output is 2.6 V or e@ Oil temperature is 16
sensor more (oil temperature does not increase) assumed to be 80°C.

even after driving for 10 minutes or more e INVECS-II is inhibited.

Crank angle sensor | Open circuit No output pulse from the crank angle Damper clutch control is 21
sensor is detected for 5 seconds or more | inhibited.
when the vehicle speed is 25 km/h or more.

Input shaft speed | Open or short-circuit | No output pulse from the input shaft speed | The diagnosis code is 22
sensor sensor is detected for 1 second or more output if the judgement

when the vehicle speed is 30 km/h or more. | condition occurs once.
The solenoid valve is

Output shaft speed | Open or short-circuit | Output from the output shaft speed sensor | energized and the N range 23
sensor is continuously 50% or less of the output lamp flashes as in fail-safe

from the vehicle-speed sensor for 1 second | mode when the judgement
or more when the vehicie speed is 30 krr/h | condition is detected 4
or more. times.
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off.

Item Judgement condition Backup Diagnosis
code No.

Stop lamp switch Short-circuit Stop lamp switch is continuously on for 5 INVECS-II is inhibited. 26
minutes or more when the vehicle speed is
6 km/h or more.

LR solenoid valve | Open or short-circuit | Solenoid vaive resistances is too large or | A/T contro! relay is turned 31
- ——— too small. off and N range lamp

UD solenoid valve | Open or short-circuit flashes. 32

2nd solenoid valve | Open or short-circuit 33

OD solenoid valve | Open or short-circuit 34

RED solenoid valve ; Open or short-circuit 35

DCC solenoid valve | Open or short-circuit 36

incomplete shifting | 1st Gear ratio value which is output from the The diagnosis code is output | 41
output shaft speed sensor is not identical if the judgement condition

énd to the output from the input shaft speed occurs once. 42
3rd sensor after shifting finishes. The control relay turns off 43

and the N range lamp
4th flashes when the judgement | 44
Sth condition is detected 4 times. 45

Reverse 46

Abnormal communication with Communication is continuously irregular Engine air intake pressure 51
engine-ECU or TCL-ECU for 1 second when the ignition switch is on, | is assumed to be 80 kPa

the system voltage is 10 V or higher and until a normal communica-
the engine speed is 450 r/min or higher, or | tion can be received.
a communication abnormal signal is INVECS-IZ is inhibited.
received continuously for 4 seconds under | nig transmission made until

the same conditions. a normal communication
can be received.

DCC solenoid System malfunction | The DCC solenoid valve drive duty rate is | The system is temporally 52
valve 100% for a continuous period of 4 seconds | disconnected if the ”

or more. judgement condition occurs
once.

The system is disconnected
and the diagnosis code is
output when the judgement
condition is detected 4 times.

A/T control relay Open or short-circuit | A/T control relay voltage is less than 7 V A/T control relay turns off 54
to earth after the ignition switch is tumed to ON. and N range lamp flashes

Contact welding Control relay voltage is 5 V or more before 55
relay ON is instructed from A/T-ECU after
ignition is turned ON.

N range light Short-circuit to earth | After the N range lamp illuminates (ON N range lamp drive instruc- | 56
indication), it does not illuminate again. tions from the A/T-ECU are

cancelled.

Low-speed gear shifting command given | Operation of the 1st gear solenoid valve is | A/T control relay is turned -
when driving at high speed detected at an output shaft speed of 2,000 | off.

r/min or more, or operation of the 2nd gear
solenoid vaive is detected at an output
shaft speed of 3,750 r/min or more.

Abnormality in A/T-ECU Abnormality has occurred in A/T-ECU A/T control relay is turned 71
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| (2): Data list
= 6~CtCé‘éCAV'T-ECU:s input and output data are serially data can therefore be read by connecting thea communicated to the diagnosis connector. These MUT-II to the diagnosis connector.
—saeead

| Data reference table
ed

| Data list No. Item Unit
pee)

| 11 Throttle position sensor <vehicles without TCL> mvV

"| - Accelerator pedal position sensor <vehicles with TCL> mV

: 15 Oil temperature sensor °C

ee) 21 Crank angle sensor r/min

Ss 22 Input shaft speed sensor r/min
a 23 Output shaft speed sensor r/min
a 26 Stop lamp switch ON/OFF
=a

| 29 Vehicle-speed sensor km/H
="

| 31 LR solenoid valve duty rate %

"| 32 UD solenoid valve duty rate %

: 33 2ND solenoid valve duty rate %

er) 34 OD solenoid valve duty rate %

s 35 RED solenoid valve duty rate %
5 36 DCC solenoid valve duty rate %
a 52 Damper clutch slip amount r/min
wpe]

| 54 A/T control relay output voltage Vv
a) .| 58 Engine intake manifold negative pressure kPa

7 — 61 Inhibitor switch P/R/N/D
: 63 Shift position 5th/4th/S3rd/2nd/1st/REV./N. P

ee 64 Idle position switch ON/OFF

S 65 Dual pressure switch ON/OFF
a 67 Sports-mode select switch ON/OFF
: 68 Sports-mode upshift switch ON/OFF
—_—"

| 69 Sports-mode downshift switch ON/OFF

a
a
a
a
a
a
—— )
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2-54 POWER TRAIN — Automatic Transmission

(3) Actuator test

Actuators can be force-driven by sending signal
from the MUT-II to the A/T-ECU.

Actuator test table

item No. Actuator Test contents Test requirements

1 LR solenoid valve drives the solenoid valve (1) Ignition switch: ON
designated by the MUT-II for | (2) Selector lever: P range

2 UD solenoid valve five seconds at a rate of (3) Engine speed: 0 r/min

S0-percent duty. (4) Vehicle speed: 0 km/h
3 2ND solenoid valve The other solenoid valves are .

not energized. (5) Throttle (accelerator)
4 OC solenoid valve opening voltage:

less than 1 V
5 RED solenoid valve (6) Idle position switch: ON

6 DCC solenoid valve

7 1st-gear shift indicator lamp | lights up the gear shift
indicator lamp designated by

8 2nd-gear shift indicator lamp | the MUT-II for three seconds.

9 Srd-gear shift indicator lamp

10 4th-gear shift indicator lamp

11 5th-gear shift indicator lamp

12 A/T control relay turns off the A/T control relay
for three seconds

(4) INVECS-II cancel command

Operation of the INVECS-II can be cancelled by
sending a signal from the MUT-II to the A/T-ECU.
(This continues until the ignition switch is turned
to OFF.)

Item No. Item Contents .

14 INVECS-II INVECS-II control is cancelled and shifting is carried out accord-
ing to the standard shift pattern.
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POWER TRAIN -— Automatic Transmission 2-55

TRANSMISSION CONTROL
A sports mode that allows quick up and backward has been incorporated for the selector
down-shifting just by moving the lever forward and lever assembly.

CONSTRUCTION DIAGRAM

Sports mode SELECT

Transmission control cable AO9RO131

aie Selector lever assembly

Lo

09R0033
00008604

CONSTRUCTION AND OPERATION

Operation of transmission control cable

A/T mode (P, R, N, D) position

When the selector lever is at the P, R, N or D position, the
Arm lever plate is engaged with the arm assembly. Thus, when
assembly the selector lever is moved, the lever and arm assembly move

simultaneously, and the transmission control cable connected
to the arm assembly moves.

Selecor lever

Lever plate

AOSROO04

Sports mode (+, —) position

When the selector lever is moved to the sports mode position
from the D range, the lever plate and arm assembly are
disengaged, and the transmission control cable will not move

Arm even if the selector lever is moved to the up or down side.
assembly

AO9RO00S

a
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FRONT AXLE

FEATURES
e For the drive sha

velocity joint has been adopted which offers
high transmission efficiency and causes little e Five hub bolts have been used due to the incor-

poration of a large diameter flat tire, and im-
proved output performance.

vibration and noise.
e A dynamic damper has been mounted on the

right drive shaft
vibration.

@ The hub knuckle

ft, the B.J.-T.J. type constant and the front hub is press-fit in. The drive shaft
and hub are linked with serration.

of all vehicles to reduce the NOTE
B.J.: Birfield Joint, T.J.: Tripod Joint

has a structure in which the
wheel bearings are assembled into the knuckle

SPECIFICATIONS

items Specifications

Wheel bearing Type Double-row angular contact ball bearing

Outside diameter x inside diameter mm 80 x 40

Drive shaft B.J.-T.J.Type

Length (joint to joint) L.H.: 381, R.H.: 701

CONSTRUCTION DIAGRAM

A11RO001
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POWER TRAIN -— Rear Axle 2-57

REAR AXLE
ABS rotor Unit ball bearings are adopted for the wheel bearing to lighten

and downsize the unit.
An ABS rotor for wheel-speed detection has been incorporated

bearing in the hub.
As with the front axle, five hub bolts are used.

Lock nut

Trailing arm

ai1S0058
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3-2 DRIVE-CONTROL COMPONENTS -— Suspension

SUSPENSION
The McPherson strut front suspension has been The rear suspension is a trailing arm type multilink
adopted. To increase the rigidity of the suspension suspension.
installation, a No.2 crossmember has been
mounted.

FEATURES

High Steering 1. Use of 4-wheel independent suspension
Stability 2. Use of wide tread

3. Optimum suspension geometry
4. Use of pillow ball type stabilizer link

Enhanced Riding 1. Use of offset coil spring
Comfort 2. Use of large strut insulators

3. Use of low friction front lower arm ball joint
4. Use of stabilizer bushing containing lubricant

Upgraded -___ 4. Use of a camber and toe adjustment mechanism in the rear suspension
Serviceability

Improved Rigidity+-———- 1. Use of No.2 crossmember to front suspension
2. Optimum layout of front lower arm supporting section to increase

horizontal rigidity



DRIVE-CONTROL COMPONENTS -— Front Suspension 3-3

FRONT SUSPENSION
The conventionally popular McPherson strut front
suspension has been adopted to ensure optimum
alignment and various geometries that provide
excellent controllability, stability and riding comfort.

CONSTRUCTION DIAGRAM

Stabilizer bar

No.2 crossmember

Lower arm

In addition, a pipe structure No.2 crossmember
has been incorporated to enhance the suspension
rigidity, enlarge the tread, and improve
controllability, stability and advance stability.

Coil spring

Strut assembly

A12R0041



3-4 DRIVE-CONTROL COMPONENTS - Front Suspension

SPECIFICATIONS

items Specifications

Wheel Camber —0°30’
alignment

Caster 2°50’

Kingpin inclination 14°10’

Toe-in mm 0

Coil spring Wire diameter x coil average diameter x free length mm | 13 x 160 x 301

Spring constant N/mm 31.4

Identification colour Yellow/Light blue

Shock Type Hydraulic, cylindrical double acting type
absorber (low pressure gas sealed method)

Stroke mm 164

Damping force N Expansion 1,667
(at 0.3 m/sec.) ;

Contraction 490

Stabilizer bar 0.D. mm 16

Identification colour Biue
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DRIVE-CONTROL COMPONENTS - Rear Suspension 3-5

REAR SUSPENSION
The rear suspension is a trailing arm type multi-link e@ Characteristics of trailing arm without
suspension. This suspension has the following outstanding riding comfort
features, allowing an operation performance and e Characteristics that optimally control changes
stability that fully uses the features of the tyre to in toe due to vertical oscillations and

° be used. forward/backward forces induced in the
e Characteristics of double wishbone type having suspension

small camber changes

~ CONSTRUCTION DIAGRAM

Shock absorber

Stabilizer bar

Trailing arm Lower arm

A12R0003

SPECIFICATIONS

Items Specifications

Whee! Camber -1°
alignment

. Toe-in mm 3

Coil spring Wire diameter x coil average diameter x free length mm | 10 x 86 x 317

Spring constant N/mm 21.6

Identification colour Green/Brown

Shock Type Hydraulic, cylindrical double acting type
absorber (low pressure gas sealed method)

Stroke mm 165

Damping force N Expansion 931
(at 0.3 m/sec.)

Contraction 392

Stabilizer bar 0.D. mm 18

Identification colour Red



3-6 DRIVE-CONTROL COMPONENTS -— Whee! and Tyre/Power Steering

WHEEL AND TYRE
e A16x61/2 JJ (offset amount 38 mm) aluminum e

wheel has been incorporated.
A lightweight thin type high-pressure spare tyre
T125/70D16 has been used.

POWER STEERING
e Steering wheel

wheel has been set. The SRS air bag has been
mounted in all models.
[For information on the SRS, refer to the “Interior
— Supplemental Restraint System” section.] e

e Steering column The tilt steering
mechanism and steering column with shock
absorbing mechanism have been incorporated

A 3-spoke type steering e

AO0ORO005

Oil pump. ..... The oil pump uses the vane type
oil pump with fluid flow control system that
changes the steering force according to the
engine speed.
Steering gear and linkage The steering
gear and linkage system incorporates the highly
reliable, lightweight and compact integral rack
and pinion type power steering.

aaoee

in all models.

SPECIFICATIONS

Items Specifications

Steering wheel Type 3-spoke

O.D. mm 375

Maximum turns 2.64

Steering column Tilt steering mechanism

Power steering type Integral type (engine speed sensitibity method)

Power steering Gear type Rack and pinion

Stroke ratio (rack stroke/steering 51.45
wheel maximum turns)

Rack stroke mm 136

Oil pump Type Vane type with fluid flow control system

Displacement mé¢/rev. 9.6

Relief set pressure kPa 8,800

Pressure switch Equipped

Steering angle inner wheel 37°

Outer wheel 30°
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DRIVE-CONTROL COMPONENTS - Power Steering

CONSTRUCTION DIAGRAM

Oil reservoir

Return pipe

Suction hose

Return hose

Pressure pipe

Cooler pipe

Steering column assembly

Pressure hose

Return pipe

Pressure pipe

Steering gear and linkage

A13R0027



3-8 DRIVE-CONTROL COMPONENTS - Power Steering

CONSTRUCTION AND OPERATION
1. Steering Wheel and Column
e The MOMO leather bound 3-spoke steering

wheel with air bag built in has been
incorporated.

MOMO leather bound

Air bag module

| 13M0017
A 13R0025 00008621

Cross section A-A
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DRIVE-CONTROL COMPONENTS ~— Power Steering 3-9

STEERING SHAFT AND COLUMN
A tilt steering mechanism that allows the optimum shock energy when there is a collision aredriving position to be obtained, and a steering incorporated.
column with shock absorbing mechanism to absorb

BEFORE IMPACT Shock Absorbing Mechanism

Primary shock
Shaft sub When the collision energy of the vehicle is transmitted to

Polyacetal assembly the steering shaft via the steering gear box, it will be absorbedresinPipe assembly by crushing the polyacetal resin and Sliding the shaft sub
assembly into the pipe assembly.
This prevents the steering column from moving backward.

eT

AFTER IMPACT

1350150

Shaft sub
Pipe assembly assembly

13$0151
00008622

BEFORE IMPACT Secondary shock
(1) When the driver’s body falls against the deployed airTilt 

fbracket (A) Folyacetal resin bag, the tilt bracket (A) moves forwards by crushing theSteering column polyacetal resin, causing the steering column to movemounting bolt forward and down.

Steering
column

— assembly

Cross section A-A 1380154

AFTER IMPACT

= -
BCE

—_ = 1380155 00008623
Cross section B — B



3-10 DRIVE-CONTROL COMPONENTS - Power Steering

(2) When the pipe B slides forward, the ball inside the steering
column bushing absorbs the shock by rolling resistance
between pipes A and B.

BEFORE IMPACT Steering bushing

1350182

1380153
000086

2. Oil Pump
The engine speed sensitivity method is incorporated steering feeling can be obtained. Furthermore, the
for the oil pump, and the pump performance is steering force lays high importance on the steering
set so that an optimum steering force and smooth reaction force at high speeds.

OIL PUMP PERFORMANCE

€/min

10 TT 1
N-Of characteristic

8 oe,EGG;
Pump 6 Z, Z WHO
delive Gy ZBrate (ah) TT G YGW: YH

4 Y
P-Qf characteristic

2

0 10 20 30 £40 50 60 $70 = x100 ¢/min

Pump speed (N)

1 4. J. L

O12345 67891
Pump pressure (P)

01112 MPa

A13R0010

NOTE
(1) P-Qf characteristic: Pump pressure and pump delivery rate
(2) N-Qf characteristic: Pump speed and pump delivery rate
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DRIVE-CONTROL COMPONENTS - Service Brakes 3-11

SERVICE BRAKES
The brake system offers high dependability and
jurability along with improved braking performance.

FEATURES

Improved braking perfor- | 1. A 4-wheel disc brake is used.
mance 2. A 15-inch 2-pot ventilated disc brakes are adopted for the front

brake.
3. An anti-lock brake system (ABS) that prevents skidding from

locked wheels during braking, and ensures directional stability
and operability has been set.

4. A tandem brake booster has been adopted which provides
powerful braking with a light foot pressure.

improved serviceability 1. For ease of inspection, a diagnosis capacity has been adopted
for the ABS.

2. A separate structure from the hub has been incorporated for
the brake disc for easy removal and installation.

3. The master cylinder reserve tank cap is white for easy recognition.

Higher safety |_ 4. Load sensing proportioning valves prevent the rear wheels from
locking too quickly.

2. Front and rear X brake lines.
3. An audible wear indicator alerts the driver to the brake pad limit.

CONSTRUCTION DIAGRAM

14R0028
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SPECIFICATIONS

Items Specifications

Master cylinder Type Tandem type

1.D. mm 25.40

Brake booster Size inch 7+8

Effective dia. of power cylinder mm 180 + 205

Boosting ratio 6.0

Proportioning valve | Type Dual type

Split point kg/em® 25 +2.5
(crossover reference value)

Decompression ratio 0.25

Front brakes Type Floating caliper, dual piston (2-pot), ventilated disc

Disc effective dia. x thickness mm 227.8 x 24

Wheel cylinder !.D.. mm 42.86 x 2

Pad thickness mm 10.0

Clearance adjustment Automatic

Rear brakes Type Floating caliper, single piston (1-pot), solid disc

Disc effective dia. x thickness mm 224 x 10

Wheel cylinder 1.D. mm 30.16

Pad thickness mm 9.5

Clearance adjustment Automatic

ABS Rotor teeth Front side 43

Rear side 43

Speed sensor type Magnet coil type
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DRIVE-CONTROL COMPONENTS - Service Brakes 3-13

CONSTRUCTION
1. Master Cylinder
The master cylinder offers the following features. @ The reserve tank cap is white for easy
e A tandem type master cylinder. recognition which improves serviceability.
e Afilter is provided in the reserve tank to prevent

foreign matter from entering when adding or
replacing brake fluid.

Diaphragm

Cap

. Level sensor
Filter

copy by

A14R0020

2. Brake Booster
The vehicle is equipped with a 7+8-inch tandem from the- pressure difference between the
type brake booster. atmospheric pressure and the negative pressure.
The tandem type brake booster uses two It ensures an augmented brake boosting power
diaphragms to double the power effect resulting without increasing the outside diameter.

Front diaphragm Rear diaphragm

an \ \ Valve plunger
Poppet

Reaction disc hub q Operating rod

Comin Kd! — FF | O)

s mi Silencer
. ja Filter

Booster return spring Valve bod
ve body

Negative pressure Atmospheric chamber
chamber

A14F0091



3-14 DRIVE-CONTROL COMPONENTS - Service Brakes .
3. Disc Brake
(1) Dual piston ventilated disc brakes are (4) An audible wear indicator to alert the driver ®

incorporated for the front brakes. that the brake pad wear limit has been reached
(2) Single piston solid disc brakes are adopted is mounted on the front brakes. e

for the rear brakes. .
(3) The disc brake mounting has been separated &

from the hub to improve workability. c

<FRONT> r

i

-

i) soa
if

S HD Lc
-

14R0022 .<

4480032 o

<REAR> a -
-

T
t

Pad

a 1480031

Normal At wear limit 00008625

iF
,

14RO0027

iE
,



DRIVE-CONTROL COMPONENTS - ABS 3-15

ANTI-LOCK BRAKE SYSTEM (ABS)
The ABS detects skids that could be caused by Even if trouble occurs in the system, the fail-safe
emergency braking on a slippery road surface, and function will operate, and the normal! braking force
adequately controls the brake fluid pressure to will be ensured. The serviceability has also been
prevent the wheels from locking. Therefore, the improved with the diagnostic function.
vehicle retains its directional stability and For the ABS, a wheel speed sensor and 4-sensor
Steerability. This ABS is basically the same as the 4-channel system having a circuit to control the
conventional system. fluid pressure are adopted for all wheels.

CONSTRUCTION DIAGRAM

1 A14R0024
3 4 5

MAJOR COMPONENTS AND FUNCTION

Component No. | Function Reference
page

Sensors | Wheel speed sensor | 1 Sends an AC signal with a frequency proportional to the P.3-19
rotating speed of each wheel to the ABS-ECU.

Stop lamp switch 2 Sends a signal indicating whether or not the brake pedal is in | P.3-19
the depressed state to the ABS-ECU.

Actuators | Hydraulic unit 3 Controls the brake fiuid pressure for each wheel in response | P.3-19
to a signal from the ABS-ECU.

ABS motor relay 4 Closes the contact in response to a signal from the ABS- P3.-20
ECU and supplies power to the motor in the hydraulic unit.

ABS vaive relay 5 Closes the contact in response to a signal from the ABS-ECU | P.3-20
and supplies power to the solenoid valve in the hydraulic unit.

ABS warning lamp | 6 Located in the combination meter, it warns the driver of a P.3-20
system failure.

Diagnosis connector | 7 Diagnosis codes are output through this connector. P.3-25

ABS electronic control unit 8 Controls the hydraulic unit and other actuators in response to | P.3-24
(ABS-ECU) the signals from the individual sensors.

Controls the self-diagnosis and fail-safe functions. P.3-24

Controls the diagnosis functions (available when the MUT-IT_ | P.3-24
is connected).
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SCHEMATIC DIAGRAM

Wheel speed sensor (FR) ABS motor relay
Wheel speed sensor (FL) ABS valve relay
Wheel speed sensor (RR)
Wheel speed sensor (RL) ~ FR solenoid valve
Motor monitor signal FL solenoid valve

RR solenoid valve

RL solenoid valve

Front right wheel (FR)
BSAA EL

ABS-ECU

Stop lamp switch ABS warning lamp
ECU power supply ;

Diagnosis| connector
Diagnosis
code
memory

erasing

Vy i H connector
1) tt L ABSfallure__ eo 7

ae Brake piping \ Sensor output et !
ensor outputElectricalwiring 1 | + -—vemsoroutpul (Al) rey ecu:

Electrical wiring f | !___ Sensor output (FR), '
oreo ee ectrical wiring for |vehicles with Traction. -----— Ss Sensor output (FL). | |Control System (TCL) nat ----- |

Front left wheel (FL) Rear left wheel (RL)

= Wheel speed a . :
Wheel!

sensor speed

Stop lamp switch} Sensor

Proportioning
= valve

Gamepeng) Qua

Hydraulic "\G

ABS moi’ relay

\ | ABS valve relay
Wheel speed Wheel speed
sensor sensor
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DRIVE-CONTROL COMPONENTS - ABS 3-17

ABS ELECTRICAL CIRCUIT DIAGRAM
Battery/ Fusible
Fusible link @) link

Ignition
switch IG»

Ignition
switch IG, Fusible link @)

J/B
Dedicated
fuse

Dedicated
fuse

©
15

)
10A 4

ABS
motor
relay

Stop

ABS
valve
relay

Combination
meter

Diode

Hydrauliclamp
switch

4

To stop
lamp

ABS-ECU A8

unit

Sole-
noid
valve

Diode

K15 A 21

ValveMotor relay elay
if P

ae:
thsehen FL—

FL+ A Arre h Jru+ kh
-~V V a-V V paV V

To.

P
Warning
lamp

FL FR RL RR
em—>+>_——

Solenoid valve

ttEarth
=,

VV

:
b 8

23 | 24 131 | 39] 4 IAP APTAP AP
Jur

FL FR RL RR J~-

TCL-ECU Speed sensor

12] 25 22
I" fg YY

t

Diagnosis
connector

Diagnosis code
memory erasing

= connector

1{2

141511 6}1 7]1 8} 9

as
 

a
 

a
 C

C
 

a
 

a
 

a

3[4]5(6]7[8{9honin2

2 1l22i2 32425126 (3Ae0fe a2 3s 5146 A14R0026

ABS-ECU connector terminal arrangement



3-18 DRIVE-CONTROL COMPONENTS — ABS

ABS FLUID PRESSURE DIAGRAM
For the ABS, left/right independent control is
adopted for the front wheels, and a unified contro!
(select low control*) 4-sensor 4-channel system
(four wheel speed sensors and four circuits to
control the fluid pressure) is adopted for the rear
wheels.

Front
left
wheel

Rear
left
wheel

NOTE

Solenoid
valve control

Solenoid
valve control

Wheel speed
sensor (FL)

ml
Wheel speed °
sensor (FR)

<4

control valve
valve

Solenoid

i
CC

po AP a 7 cj

Solenoid} | FR flow
valve control

valve

*Select low control: The speed of the left and right
wheels are compared, and the same fluid pressure
control is applied on the left and right wheels to
match the wheel that may lock.

Front
right
wheel

Hydraulic unit

Master cylinder

”

Select low

Solenoid Solenoid
valve valve

1

' : EZ \

RL flow 4 4 RR flow
control control
valve valve

Proportioning Proportioning
valve Sol id val valve

olenoid valve

|___J control Rear
Wheel speed Wheel speed right

y sensor (RL) A sensor (RR) ~ wheel

A14S0063
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CONSTRUCTION AND OPERATION

1. Sensor
WHEEL SPEED SENSOR

The wheel speed sensor is a pulse generator con-
sisting of a ABS rotor rotating at the same speed
as the wheel and a speed sensor secured to the
body (knuckle or dust shield). Its basic construction
and operating principles are the same as those
of the previous system.
e@ For front wheels, the ABS rotor is mounted

on the drive shaft and the speed sensor
mounted on the knuckle.

e For rear wheels, the ABS rotor is mounted on
the rear hub, and the speed sensor mounted
on the disc brake adaptor.

e The spacing between the sensor and ABS rotor
is not adjustable on the front wheels.

FRONT REAR

ABS rotor

Speed sensor

ABS rotor 
14R0042

14R0011 00008626

STOP LAMP SWITCH

When the brake pedal is depressed, the stop lamp
turns ON, and when released, the lamp turns OFF.
When ON, the battery voltage level is applied
(HIGH), and when OFF, the voltage becomes
approx. 0 V (LOW).

2. Actuator
HYDRAULIC UNIT

The hydraulic unit consists of a motor and pump
unit, solenoid valves, and a reservoir, and is

By monitoring this voltage, the ECU judges whether
the brakes are being applied. This information is
used as an assistant during ABS control.

elastically supported by the dedicated bracket at
the rear left section in the engine compartment.
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ABS valve
relay

A20R0005

ABS MOTOR RELAY

The motor relay is used for ON/OFF control of the pump
and motor in the hydraulic unit.

ABS VALVE RELAY

Motor relay has two normally-closed and normally-open
contacts and functions as described below:

ABS valve Hydraulic unit solenoid | ABS warning lamp
relay valve power supply

When OFF OFF illuminates

When ON ON Goes out

ABS warming lamp —__g16R0139

ABS WARNING LAMP

The ABS warning lamp illuminates in the following cases.
(1) During the initial check performed when the ignition key

is placed in the ON position. (Whether the lamp bulbs
are burnt out can be checked.)

(2) When a failure occurs in the ABS system (The illuminated
state is held until the ignition switch is placed in the OFF
position).
The ABS warning lamp also illuminates when the ECU
power supply voltage drops, but the lamp will go out
as soon as the high voltage is resumed.
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3. ABS-ECU
The ABS-ECU detects the vehicle speed in
terms of a signal from the wheel speed sensor
to determine the rotating condition of the wheel,
estimates the skidding condition of the wheel
on the basis of the pre-determined theory, and
outputs a signal to move the solenoid valve
in the hydraulic unit in such a way as to prevent
locking the wheel.

BLOCK DIAGRAM

The ABS-ECU has diagnosis (self-diagnosis)
and memory functions. If any failure is found
by diagnosis, the fail-safe function is activated
and the ABS warning lamp is illuminated.
In the models equipped with TCL, the data
from the wheel speed sensor of the rear wheel
and the data indicating the ABS status are
output.

a
 

a
 a

 
a

 a
 a
 

a
 

a
 

U
U

ABS-ECU

ss . CPU II
Ignition switch Power sup- :(G2) te ply tnoniter Operation, control,

circuit fail-safe }

j |TCL communication circuit} ——} TCL-ECU

Wheel speed sensor Solenoid drive | Hydraulic unit
Wheel speed “= interface circuit CS circuit Motor
sensor a ——— 7

{mont Stra. = Motor drive
monitor interface

1 1 circuit

@ Wheel speed sens Fpulse processing or —»| Motor relay drive ABS motor
circuit circuit relay

@ CPU monitor circuit Val ‘av dn ABS val
Interface @ Monitor, solenoid alve relay drive valve

stop lamp circuit 17 control, monitor circuit circuit relay

CPUI = ABS warning _._ | ABS warning
Operation, control, lamp circuit lamp
fail-safe

, i MUT-II interfaceFailure code | MUTA interac MUT-II

FUNCTIONS OF EACH CIRCUIT

(1)

(2)

The wheel speed sensor interface circuit is a
circuit that converts the AC voltage signal into
a DC pulse signal.
The power supply monitor circuit, switch input
interface circuit and motor drive monitor
interface circuit is the electrical conversion
section for inputting the vehicle status such
as the stop lamp switch state.
CPU I and CPU II are microcomputers. Based
on the wheel speed signal input from the wheel
speed sensor, various calculations including
the wheel speed and wheel deceleration speed
required for the anti-lock control is carried out,
and anti-lock control based on these
calculations are carried out. The CPU I and
CPU II microcomputers monitor each other so

(4)

(5)

oooos6s5

that system failures can be detected.
These also have self-diagnosis, and failure
detection fail-safe functions, etc.
The solenoid drive circuit, motor relay drive
circuit, valve relay drive circuit and ABS warning
lamp drive circuit are the electrical conversion
section that control the brake fluid by turning
the hydraulic unit solenoid valve ON and OFF,
turn the motor ON and OFF to produce a
high-pressure fluid pressure at the hydraulic
unit, and illuminate the warning lamp to alert
of system failures.
The failure code memory is a memory used
to save the abnormal states that occur in the
system.
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BRAKE FLUID PRESSURE CONTROL

<ABS Control Cycle>

(1) In response to the signals from the wheel speed
sensors for the four wheels, the ABS-ECU
calculates the respective wheel speeds and
wheel decelerating speeds to estimate the
vehicle speed at the moment.

(2) If the brake pedal is depressed, the fluid
pressure applied to the wheel cylinders
increases and the wheel speed decreases. If
the difference between the wheel and vehicle
speeds increases to the extent that the wheel
decelerating condition exceeds a pre-deter-
mined value (point A), the ABS-ECU determines
that the wheels are in the direction that they
are locked and outputs a “reduce the pressure”
signal to the solenoid vaives to reduce the brake
fluid pressure. (Between a and b)

Increased

(3) As a result, the wheel decelerating speed
begins to recover. When the wheel speed
reaches point B, the “increase the pressure”
and “reduce the pressure” signals are
repeatedly output to adjust the brake fluid
pressure and monitor the state. (Between b
and c)

(4) If the wheel decelerating speed continues to
go back further beyond point C, the ABS-ECU
determines that the danger of locking has been
averted and outputs an “increase the pressure”
signal again to increase the brake fluid
pressure.

(5) If the wheel decelerating condition exceeds
the pre-determined value again, the brake fluid
pressure is controlled by repeating the cycle
of operations from steps (2) through (4).

pressure

Reduced
pressure

Wheel speed

|
|
{

Brake fluid
pressure ; oo

al

-_—
_—

=
Estimated vehicle speed

(h
o

Lo
)

NOTE A14S0054
A change in brake fluid pressure causes a somewhat delayed change
in wheel speed, because the inertia force acts on the wheel.

<Controlling the Four Wheels>

Lefvright independent control is adopted for the
front wheels, and a unified control (select low
control) 4-sensor 4-channel system is adopted for
the rear wheels. (Refer to P.3-18.)

<Controlling Vehicle Speed>

The ABS is operational when the vehicle speed
is 6 km/h or more. The control ends when the vehicle
speed drops to approx. 3 km/h. However, when
the stop lamp switch has failed, the ABS is
operational at a vehicle speed of approx. 13 km/h
or more.
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INITIAL CHECK FUNCTION

The ABS-ECU always performs an initial check
on the ABS system by the diagnosis function. If
it detects an error, the ABS system will be disabled
and the warning lamp will be illuminated.

initial Check Operation

(1) When the ignition key is placed in the ON
position, the power is supplied to the ABS-ECU,
and the ABS-ECU starts a_ self-diagnosis
sequence. During the self-diagnosis period, the
valve relay stays in the “OFF” state and the
warning lamp continues to be illuminated.
Next, the ABS-ECU drives the valve relay “ON”
~ “OFF” — “ON”, and performs self-diagnosis
of the valve relay. After the second “ON”,
conductivity is turned on for very short time
to all solenoids, and the self-diagnosis of the
solenoid and solenoid drive circuit is performed.

NOTE

(1) (2),(3)

(3)

(4)

(5)

(6)

(4)

As with the diagnosis in step (2), self-diagnosis
of the wheel speed sensor is performed with
the wheel speed sensor disconnection monitor
circuit in the ABS-ECU.
When the ignition key is placed in the “START”
position, the engine will start, and the ABS-ECU
power supply will turn off. However, as the valve
relay turns “OFF”, the warning lamp will continue
to be illuminated.
If the engine starts and the ignition key is
returned to the “ON” position, the ABS-ECU
power supply is resumed, and initial checks
in (1) through (3) are performed again.
When the initial check is completed correctly,
the warning lamp goes out. If the stop lamp’
switch is OFF, power is supplied to all solenoids
for a very short time to simultaneously turn
the motor ON and check the hydraulic unit.

(5) (6)
Ignition key

START

ON

ACC, LOCK

ABS-ECU power
supply (1G2) 12V

OV

ABS warning lamp 35s

Illuminated 1
Not illuminated

ABS valve relay
ON

OFF

Approx.
0.25

Approx. 0.1 §

Approx. 1s

ABS mtor relay

ON

OFF

Approx. 1s Approx,
02s Approx.

1s

cr
PL

Approx. 0.1 s

Solenoid valve (4)

ON

OFF fl
“4 7)

|

: Solenoid check
: Hydraulic unit check

A14R0025
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ABS VALVE RELAY CONTROL

(1) The ABS valve relay turns ON in the normal
state after the ignition switch has been set to
the “ON” position or after the initial check when
the engine has started. The power is supplied
to the ABS valve relay to prepare for ABS
operation. (Refer to P.3-23.)

ABS MOTOR RELAY CONTROL

Control starts after the initial check is completed
normally. The motor is driven during the check and
during the anti-lock control.

(2) If a system failure is observed, the ABS valve
relay turns OFF, the system is isolated, and
the ABS warning lamp illuminates.

SELF DIAGNOSIS OF WHEEL SPEED SENSOR SYSTEM

The self-diagnosis of the wheel speed sensor
system monitors for failure of each wheel speed
sensor system (speed sensor, ABS rotor, etc.) with
the self-diagnosis program incorporated in the
computer. At the same time, faults such as
disconnection or short circuit of the sensor are
monitored by the disconnection monitor circuit in
the ABS-ECU. The former method is called software
fault detection, and the latter is called hardware
fault detection.

(1) Software Fault Detection
The wheel speeds of the four wheels operated
from the sensor output are compared. The sensor
system of the wheel with an abnormal speed or
abnormal deceleration speed is judged as faulty.

FAIL-SAFE FUNCTION

Should a failure occur in the ABS system, the
ABS-ECU isolates the system to retain the vehicle’s
ordinary braking function, thus assuring a high
measure of safety.
e lf the ABS-ECU determines that the system

DIAGNOSIS FUNCTIONS

To facilitate inspection of the ABS system, the
ABS-ECU offers the following facilities:
e Diagnosis code output
e Service data output
e Actuator test

Thus, faults can be detected when the vehicle starts
travelling or during travel.

(2) Hardware Fault Detection

Disconnection and short circuits in the sensor or
harness, etc., are monitored by the electronic circuit
assembled in the ABS-ECU and the voltage monitor
program. A feature of this disconnection and short
Circuit monitor circuit is that disconnection and short
circuit faults can be constantly detected (even when
stopped).
Note that when travelling, depending on the vehicle
state and fault state, the fault may be detected
with the software fault detection before the
disconnection or short circuit fault is detected.

malfunctions as the result of self-diagnosis, it
illuminates the ABS warning lamp, drives the
valve relay to interrupt control of the solenoid
valves in the hydraulic unit, and restores the
ordinary braking mode.

All of the items described above can be checked
by the MUT-ILI.
Note that diagnosis codes can also be inspected
by the flickering of the ABS warning lamp.

PROCEDURE FOR ENTRY OF DATA INTO THE DIAGNOSIS FUNCTION WHEN THE MUT-II IS
USED, AND SUBSEQUENT CONTROLS

By connecting the MUT-II to the diagnosis
connector while the vehicle is stopped, the MUT-II
can be used. When fixed to the 4ABS through
communication with the MUT-II, the MUT-II mode
is entered.

NOTE
(1) The MUT-II is connected while the ignition

switch is set to the “OFF” position. The MUT-II

mode will not be entered if the MUT-II is
connected while the ignition switch is set to
the ON position (system ON).

(2) In the MUT-II mode, the ABS warning lamp
will be illuminated and anti-lock control will be
prohibited. This is to prevent modes in which
the brakes may be temporarily inhibited by the
actuator test.
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MUT-II mode 1. The 4-wheel wheel speed is 0 km/h
CW QQ / SX entry condition (stopped) and ignition switch is set to the
y CTD ; J \ OFF position.

—— ) a) 2. Connect the MUT-II check harness to the
\ aa | diagnosis connector on the vehicle, and

Ws ( \ iD set the ignition switch to the ON position.
SWE ( a \\ // 3. Select ABS with the MUT-II operation
= Qa]: NS ww switch. (Receive the specified serial data)

(¥|Sa0e| € f MUT-II mode Prohibit the anti-lock control, and illuminate
(5) VDidonos) ; he ABS waming |Diagnosis connector a16R0144 the waming lamp.

DIAGNOSIS CODES

Conditions detected as a result of diagnosis are
associated with a total of 23 codes and the codes
are stored in the volatile memory.
Even if the ignition key is placed in the “OFF”
position, the contents of the memory are not
cleared, as the memory remains powered by backup
power supply. (The memory, however, is cleared
if the battery terminals are disconnected.)

These codes are readable by connecting the
MUT-II.
When the MUT-II is not used, they are also readable
from the ABS warning lamp which is turned ON
and OFF repeatedly in a pattern specific to each
code.

(1) Diagnosis Items

Diagnosis code No. | Malfunction

11 Open in front right wheel speed sensor circuit

12 Open in front left wheel speed sensor circuit

13 Open in rear right wheel speed sensor circuit

14 Open in rear left wheel speed sensor circuit

16 Abnorma! ABS-ECU power supply voltage

21 Short in front right wheel speed sensor circuit

22 Short in front left wheel speed sensor circuit

23 Short in rear right wheel speed sensor circuit

24 Short in rear left wheel speed sensor circuit

31 Front right wheel rotor No. of teeth malfunction

32 Front left whee! rotor No. of teeth malfunction

33 Rear right wheel rotor No. of teeth malfunction

34 Rear lett whee! rotor No. of teeth malfunction

41 Front right wheel solenoid valve malfunction The diagnosis codes are output when

42 Front left wheel solenoid valve malfunction there is no response to the drive
signals for respective solenoid valves.

43 Rear right whee! solenoid valve malfunction

44 Rear left wheel solenoid vaive malfunction

51 ABS valve relay OFF state detection malfunction (ON fault)
52 ABS valve relay ON status detection malfunction (OFF fault)

53 ABS motor relay, motor drive malfunction (OFF fault)

54 ABS motor relay, motor stop malfunction (ON fault)

55 Motor rotation malfunction

63 ABS-ECU internal failure

A
 a

 a
 CC
C
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(2) Indication of Diagnosis Code by Warning Lamp

Example of ON-OFF indication to be presented when diagnosis
code No.24 is output

ON-OFF indication in normal condition

1.5s . 0.5s| | | 0.5s Tl tT 0.25 s

oe JU UUUL "ULLOFF
| | | OFF

Pause Tens digit Digit Units digit
time 3s signal gelimiter signa aeru ABFU2061

NOTE

NOTE
(1) The fault code memory cannot be erased when

the ABS-ECU is in the fail-safe state.
(2) Check the diagnosis code again to check

whether the memory has been erased.

When a fault occurs, the valve relay is forced to OFF, and the wraning lamp continues to light during the period
the fault persists. For this reason, the valve relay must be removed when the diagnosis code is to be checked.

(3) Erasing the Fault Code Memory

(3) After the memory is erased, the commands
from the MUT-II cannot be accepted. To confirm
the diagnosis code, stop and start the engine
once, and then operate the MUT-II again.

<When Using MUT-II>

Follow the MUT-II messages to erase the memory. (Refer
to the new manual or MUT-II Instruction Manual for details.)

=< Diagnosis code
memory erasing

<When Using warning lamps>

(1) Set the ignition key to the “ON” position while the diagnosis
code memory erasing connector (2-pin connector shown
on left) is connected across the two terminals.
Set the ignition key to the “OFF” position after approx.
7 seconds have passed.
Release the connection of the two diagnosis code memory
erasing connector terminals, and set the ignition key to
the “ON” position again. Erasing of the fault codes will
be completed at this point.

(2)

(3)
ft

)
nn

nh
 

hMh
om 

im
a

if
iW

;
F
i

Sf
; 

bp
 

oF
ify

Bi
o 

oo
ki

(
{



A
 a

 a
 

a
 
a

 
a

 a
 

a
 
a

 
a

 
a

DRIVE-CONTROL COMPONENTS — ABS 3-27

SERVICE DATA OUTPUT

Of the ABS-ECU input data, the following items
can be read by the MUT-II.

(1) When System is Normal

Code No. | Items Displayed unit

11 Front right wheel speed km/H

12 Front left wheel speed km/H

13 Rear right wheel speed km/H

14 Rear jeft wheel speed km/H

16 ABS-ECU power supply voltage HIGH/LOW

36 Stop lamp switch ON/OFF state ON/OFF

(2) When System is Cutoff by ABS-ECU
When the ABS-ECU functions are stopped due
to the diagnosis function, the wheel speeds given

ACTUATOR TEST

Forced drive of the following actuators can be
accomplished by use of the MUT-II.
By using this function, the hydraulic unit functions
can be checked.

Actuator Test Specifications

in Nos. 11 to 14 above will not be displayed. The
data displayed on the MUT-II will constantly be
“0.0 km/h’.

NOTE
When the ABS-ECU is out of service, no actuator
test can be executed.

No. | Drive condition Drive specifications

01 AandB Solenoid valve for front | Carries out pressure increase —> pressure decrease (2 sec.) >
right wheel pressure increase.

(Motor turns ON simultaneously with the pressure decrease,
02 Solenoid valve for front | and turns OFF 0.93 sec. after pressure decrease is

left wheel completed.)

03 Solenoid valve for rear
right wheel

04 Solenoid valve for rear
left wheel

05 A ABS valve relay The relay OFF signal is output for 2 sec. The ABS-ECU
outputs the ABS warning lamp off signal for six seconds
(including two seconds before and after the relay OFF signal
output). As a result, the operation is confirmed by the ABS
warning lamp illumination when the relay is OFF.

06 A ABS motor relay The motor ON signal is output for 2 sec.

Drive condition
(1) Condition A: max. wheel speed is less than 10 km/h.
(2) Condition B: wheel speed of both front wheels or both rear wheels is 0 km/h.



3-28 DRIVE-CONTROL COMPONENTS - Parking Brakes

PARKING BRAKES
@ The parking brake is a mechanical type acting

on the rear wheels (for all models). Disc brakes
are mounted.

CONSTRUCTION DIAGRAM

The parking brakes are operated by a lever.
The offset positioning of the lever toward the
driver’s seat side facilitates operation of the
parking brake.
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GENERAL DESCRIPTION

FEATURES

‘Light weight, added rigidity |— Extensive use of high tension steel panels
Effective use of reinforcement
Increased panel thickness for outer panel and roof panel
Increased cross section for side sill and upper frame-ON

>

Corrosion control Extensive use of anti-corrosion steel panels

Side door beam to enhance occupant’s safety in side collision
Adoption of the central door locking system
Adoption of radio wave keyless entry system
Adoption of power window switch and lock switch with one-touch
mechanism
Adoption of safety mechanism to prevent catching when power
window glass rises

Improved controllability and +—
safety

-eN
>

ad

Improved appearance -——- 1, Flush body surface |
2. Adoption of outer slide type motor-driven sunroof with tilt-up

mechanism that can be operated with one touch (option)
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MAIN BODY

BODY PANELING
The body features a monocoque construction which
has already established reputation in service.
Ample use of high-tensible steel panels and

Wi, : High-tensile steel panels

[___]: Anticorrosion steel panels

BODY COLOUR CHARTS

anticorrosion steel panels not only reduces the body
weight but ensured good corrosion control.

Paint
used
by
manu-

facturer

Colour Body | Colour Body colour Composition of Engine compartment and
colour} number | name film luggage compartment colour

cone Colour Number | Colour
SILVER A26 AC11126 | Symphonic Silver! Metallic AC11235 LIGHT GRAY

DARK BLUE T73 AC11173 | lisse! Blue Interference Pearl} AC11194 DARK BLUE

DARK GREEN | G13 | AC11213| Timber Green Interference Pearl} AC11255 GREEN

BLACK X08 AC11008 | Pyreness Black | Coloured Pearl AC10903 BLACK

WHITE W83 | AC10983; Scotia White Solid AC10863 WHITE

RED R71 AC11071 | Passion Red Solid AC10795 RED
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INDEX (In order of connector No.)

' Connector | Parts name | Circuit diagram page Wiring
| No. } | diagram page

B-01 Outside/inside air selection damper control | 4-84 | 2-8
i motor <A/C> j

| B-02 Air bag module (LH) 4-113 2-8

| B-03 Power transistor <A/C> | 4-82 2-8

B-04 Air thermo sensor <A/C> Hi 4-84 2-8
| B-05 Photo sensor <A/C> | 4-85 2-8
=

| B-06 Air mixing damper control motor and | 4-84 2-8
j potentiometer <A/C>

8-07 Heater water temperature sensor <A/C> | 4-84 2-8

| 8-08 AIC-ECU 4-82, 84, 85, 92 2-8

B-09 A/C-ECU 4-82, 84, 85, 92 2-8

B-10 Mode selection damper control motor and | 4-84 2-8
| potentiometer <A/C>

B-11 Diagnosis connector 4-26, 34, 46,54, 80,85, 106,110, | 2-8
113

B-12 Door lock-ECU 4-78 2-9

B-13 JIC (2) 4-5, 57, 59, 60,61, 62,65, 65,71, | 2-9
79, 88, 90, 95, 101, 102, 103

B-14 JIC (3) 4-7, 41, 42, 49, 50, 62, 63, 67,68, | 2-9
73, 78, 85, 92, 94, 96, 98, 99,
100, 107, 108, 110, 111

B-15 Body wiring harness and roof wiring | 4-64, 65, 68, 79, 103 2-9
harness combination

B-16 Front wiring harness and body wiring | 4-14, 15, 103 2-9
harness combination

B-17 Front wiring harness and body wiring | 4-41, 49, 56, 57, 58, 59, 60,61, | 2-9
harness combination 62, 68, 71, 76, 88, 89, 90, 101,

107, 111

B-18 Jic (5) 4-8, 14, 85, 103 2-9

B-19 Body wiring harness and instrument panel | 4-42, 50, 57, 59, 62, 66, 67, 72, | 2-9
wiring harness combination 73, 74, 75, 89, 92, 94, 97, 98, 99

B-20 Body wiring harness and instrument panel | 4-94, 95, 112 2-9
wiring harness combination

6-21 Turn-signal and hazard warning flasher | 4-66 2-9
unit

6-22 Stop lamp switch 4-41, 49, 68, 107, 111 2-9

8-23 Ashtray illumination lamp 4-100 2-8

8-24 Cigarette lighter illumination tamop 4-100 2-8

8-25 Cigarette lighter 4-100 2-8
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INDEX (In order of connector No.)

Connector | Parts nama Circuit diagram page | Wiring
No, | Giagram page

B-26 | Cigarette lighter 4-100 | 28

B-27 | SAS-ECU 4-112, 113 | 2.8

| B-28 | Diode (for ABS circuit) 4-104 28
p ~ T
| B29 AIT-ECU | 4-27, 95, 40, 41, 43, 44, 45, 46, | 2-8

48, 45,51, 52, 53, 54, 109

| 8-30 AT-ECU 4-35, 43, 44, 45, 48, 57, 52,53, | 2-8 °
| $4,108

B-31 AT-EGU | 4-35, 41, 42, 44, 45, 46, 45, 50, | 2-8
| 51, 52, 53, 54, 86, 109

8-32 Engine-ECU | 4-21, 24, 25, 27, 28, 29, 30, 32, | 2-8
| 33, 35, 36, 37, 38, 35, 83, 86

B33 Engine-ECU | 4-24, 26, 27, 28, 32, 34, 35,36, | 2-8
37, 38, 446, 51, 52, 86, 108, 109

Bea4 Engine-ECU | 4-20, 22, 25, 26, 27, 33, 34,45, | 2-8
43, 72, 109

8-35 | Engine-ECU 4-20, 24, 25, 26, 28, 29, 30.32, | 2-8
433, 34, 36, 37, 38, 43, 51, 109

8-36 Body wiring harness and control wiring | 4-15, 20, 24, 25, 26,32, 39.34, | 2-8
harness combination 40, 48, 69, 70, 84, 88

B-37 Body wiring harmess and control wiring 4-104, 106, 107, 108, 110, 111 2.8
| hamess combination <ABS>

8-35 | Body wiring harness and control wiring | 4-41, 46, 48, 54 2-8
harness combination <A/T>

8-39 | J/B and roof wiring harness combination | 4-4, 5, 64, 78, 79, 103 2.9
B-40 J/B and instrument panel wiring hamess | 4-4, 5, 22, 26, 34, 40,41, 48,49, | 2-9

combination 60, 61, 62, 64, 66, 67, 72, 74, 85,
85, 92, 94,96, 99.100, 101, 104, |
108, 110, 112

6-41 Blower relay 4-73, 82 2-9

B-d2 Defogger relay 4-52 2-9

B-43 J/B and body wiring harness combination | 4-4, 5,40, 41,48, 49,57,59,60, | 2-9
61, 62, 63, 66, 67, 69, 70, 73, 85,

| 94, 96, 99, 100, 101, 102, 103,
108, 119

Bd JB and bedy wiring harness combination | 4-4, 5, 16, 17, 22.26, 34,39,40, | 2-9
48,63, 66,69, 70,71, 72, 74, 76,
78, 80, 82, 85, 89, 90, 92, 95, 96,
98,100, 101, 102, 103, 104, 108,
112

B-45 J’B and bedy wiring hamess combination | 4-4, 5,26. 34,46,54,63, 67,76, 2-9
78, 62, 85, 88, 90, 92, 95, 96, —

| 103, 104, 106, 108, 112, 113 |
i



INDEX (In order of connector No.)

Connector | Parts name | Circuit diagram page Wiring
No. | diagram page

8-46 | J/B and front wiring hamess combination | 4-4, 5, 17, 22, 26, 34, 39, 46,54, | 2-9
| } 60, 61, 62, 63, 64, 66, 67, 70,71,

| 101, 162, 106, 106, 108, 113
8-47 J/B and front wiring hamess combination | 4-4, 5, 17, 78, 82, 92 2-9

B-48 J/B and body wiring harness combination | 4-4, 5, 60,61, 62, 63,64, 67,70, | 2-9
79, 80, 92, 96, 98, 101, 102, 103

6-49 } Buzzer-ECU 4-4, 5, 63, 70, 101, 102 2-9

B-50 Blower motor 4-82 2-10

8-51 | Blower high speed relay 4-82 | 2-10
B-52 ABS-ECU 4-104, 105, 106, 107, 111 | 2-10

B-53 ABS-ECU 4-104, 106, 107, 111 j 2-10

8-54 No connection 4-98 | 2-10

B-55 Radio 4-96, 97, 98 | 2-10

B-56 Diagnosis connector 4-46, 54 2-10

8-57 Column switch 4-88, 90 2-11

B-58 Steering wheel sensor <TCL> 4-110 2-11

B-59 Column switch 4-57, 59, 60, 61, 62, 67, 101 2-11

B-60 Column switch 4-57, 59 2-11

B-61 JIC (6) 4-8, 18, 22, 56, 58, 71, 104 2-11

B-62 Ignition switch 4-16 2-11

B-63 Key reminder switch 4-63, 79, 101, 102 2-11
B-64 Clock spring <SRS> 4-71 2-11

B-65 Clock spring <SRS> 4-112 2-11
| B-66 Diagnosis code erasure connector <ABS> | 4-106 2-10

B-67 Shift switch assembly <A/T> 4-41,49 2-10

8-68 Oxygen sensor 4-29, 37 2-10

B-69 No connection - 2-10

8-70 TCL-ECU 4-107, 108, 110, 111 2-10

8-71 TCL-ECU 4-35, 51, 107, 108, 109, 110, 111 | 2-10

8-72 Engine control relay 4-24, 32, 44, 52, 108 2-10

8-73 Fuel pump relay 4-24, 32 2-10
B-74 Diode (for ABS circuit) 4-105 2-10

B-75 A/T control relay 4-44, 52 2-10
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INDEX (In order of connector No.)

| Connector | Parts name | Circuit diagram page Wiring
\ No. diagram page

8-76 JiC (1) 4-6, 28, 29, 30, 36, 37,38, 43,44, | 2-10
51, 52, 109 i

8-77 | Control wiring harness and instrument | 4-26, 34, 40, 48, 72, 73. 74, 75, 1 2-10
| panel wiring harness combination 104, 108, 110

B-78 Control wiring namess and instrument | 4-41, 42, 49, 50 2-10
panei wiring hamess combination <A/T>

C-01 Instrument panel speaker (LH) 4-97 2-12

c-02 Clock 4-99 2-12

C-03 Voltmeter 4-73 2-12
C-04 JIC (4) 4-7, 22, 26,34, 41, 42, 49, 50,62, | 2-12

64, 66, 72, 73, 74, 89, 94, 98, 99,
104, 108, 110, 112

C-05 Combination meter 4-22, 26, 34, 42, 50, 67, 72, 73, | 2-12
74, 75, 104

C-06 Combination meter 4-22, 26, 34, 57, 59, 64, 67, 72, | 2-12
73, 74, 75, 89, 104, 108, 112

C-07 Instrument pane! speaker (RH) 4-97 2-12

c-08 Fog lamp switch 4-62 2-12

c-09 Remote controlled mirror switch 4-94, 95 2-12

C-10 TCL switch 4-110 2-12

C-11 Motor antenna switch 4-98 2-12

C-12 Hazard warming switch 4-66 2-12

D-01 Door switch (RH) 4-63, 65, 79, 101, 102, 103 2-13
02 Map lamp 4-64 2-13

0-03 Sunroof switch 4-103 2-13

0-04 Sunroof ECU 4-103 2-13

0-05 Roof wiring harness and map lamp sub ; 4-64 2-13
wiring harness combination

0-06 Sunroof motor 4-103 2-13

0-07 Defogger (+) 4-92 2-13

-08 High-mounted stop lamp 4-68 2-13
0-09 Keyless entry receiver-ECU 4-65, 79, 80 2-13

D-10 Defogger (-) 4-92 2-13

D-11 Glass antenna 4-97 2-13

D-12 Rear speed sensor (LH) <ABS> 4-106, 111 2-13
0-13 Door switch (LH) 4-65, 79 2-13



INDEX (In order of connector No.)

» Connector | Parts name Circuit diagram page | Wiring
| No. i diagram page

D | 0-14 Fuel pump assembly | 425. 33, 72, 74 | 2-13
| -15 Rear speed sensor (RH) <ABS> | 4-106, 111 | 2-43

D416 Body wiring hamess and defogger cable | 4-92 2-13
i combination

| p-17 Body wiring hamess and fuel wiring | 4-25, 33, 72,74, 106, 111 2-13
| harness combination

D-18 Parking brake switch 4-75 2-13

D-19 Seat belt switch 4-75 2-13

0-20 } No connection - 2-13

E | €-01 | Body wiring harness and door wiring | 4-76, 77, 78, 95, 97 2-14| hamess (RH) combination
E-02 Remote controled mirror (AH) 4-95 2-14
£-03 Power window main switch } 4-76, 77 2-14

E-04 Door lock actuator (RH) 4-78 | 244
| E-05 Power window motor (RH) 4-77 2-14

E-06 Limit switch (AH) 4-77 2-14
€-07 Door speaker (RH) 4-37 2-14

) E08 Power window sub switch 4-76 2-14
E-09 Remote controlled mirror (LH) 4-94 2-14

E-10 Body wiring hamess and door wiring | 4-76, 78, 94,97 2-14
harness (LIK) combination

E-11 Door speaker (LH) 4.97 2-14

E-12 Limit switch (LH) 4-76 2-14
E-13 Power window motor (LH) 4-76 2-14
E-14 Door lock actuator (LH) 4-78 2-14

F | F-01 Rear speaker (LH) 4-97 2-15

) F-02 Luggage compartment lamp 4-64 2-15

| F-03 Body wiring hamess and rear wiring | 4-80, 61, 64, 67, 68, 69, 70,90, | 2-15
harness combination 97, 98

F-04 Rear speaker (RH) 4-97 2-15
F-05 Rear intermittent wiper relay 4-90 2-15
F-06 Rear wiper motor 4-91 2-15
F-07 Rear combination lamp (RH) 4-60, 61, 67, 68, 69, 70 245
F-08 License plate lamp (RH) 4-60, 61 2-15
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INDEX (In order of connector No.)

Connector Parts name | Circuit diagram page
= | Pei page

| F-09 License plate lamp (LH) | 4-60, 61 245

| F-10 | Luggage compartment lamp switch 4-64 245

F-11 | Rear combination lamp (LH) 4-60, 61, 67, 68, 69, 70 2-15

F-12 | Motor antenna assembly 4-98 245



10 INDEX (In order of parts name)

INDEX (In order of parts name)

Parts name Connector | Circuit diagram page Wiring
No. diagram page

A A/C compressor assembly A-32 4-86 2-4

A/C compressor relay A-55X 4-13, 86 2-7

A/C-ECU 8-08 4-82, 84, 85, 92 2-8

AIC-ECU B-09 4-82, 84, 85, 92 2-8

AST control relay B-75 4-44, 52 2-10

AST contro! solenoid valve assembly A-25 4-45, 53 2-5

AT-ECU B-29 4-27, 35, 40, 41, 43, 44, 45, 46, | 2-8
48, 49, 51, 52, 53, 54, 109

AIT-ECU 8-30 4-35, 43, 44, 45, 46,51, 52,53, | 2-8
54, 109

AT-ECU B-31 4-35, 41, 42, 44, 45, 46, 49, 50, | 2-8
51, 52, 53, 54, 86, 109

ABS motor relay A-53X 4-13, 105 2-7

| ABS vaive relay A-52X 4-13, 104 2-7

ABS-ECU B-52 4-104, 105, 106, 107, 111 2-10

ABS-ECU 8-53 4-104, 106, 107, 111 2-10

Accelerator pedal position sensor | A-08 4-36, 51, 109 2-5

Air bag module (LH) 8-02 | 4-113 2-8

Air mixing damper control motor and | 8-06 4-84 2-8
potentiometer <A/C> }

Air thermo sensor <A/C> B-04 4-84 2-8

Alternator A-82 4-22 | 26

Alternator | A-83 4-22 26
Alternator relay | A-SOX } 4-13, 22 2-7

Ashtray illumination lamp 8-23 4-100 2-8

Atmospheric pressure sensor | A-05 4-28, 36 2-4

B | Back-up lamp switch <M/T> | A-27 4-69 2-5

Blower high speed relay 8-51 4-82 2-10

Biower motor 8-50 4-82 2-10

Blower relay B-41 4-73, 82 2-9

Body wiring hamess and control wiring | B-36 4-19, 20, 24, 25, 26, 32, 33, 34, | 2-8
harmess combination 40, 48, 69, 70, 84, 88

Body wiring harness and control wiring | B-38 4-41, 46, 49, 54 2-8
hamess combination <A/T>
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INDEX (In order of parts name) 11

Pars name Connector | Circuit diagram page | Wiring
No. diagram page

| Body wiring harness and control wiring | 8-37 4-104, 106, 107, 108, 110, 111 2-8
| harness combination <ABS>

Body wiring harness anc defogger cable | D-16 4-92 2-13
combination

Body wiring namess and door wiring | E-10 4-76, 78, 94, 97 2-14
harness (LH) combination

Body wiring harness and door wiring | E-01 4-76, 77, 78, 95, 97 2-14
hamess (RH) combination

Body wiring harness and fuel wiring | D-17 4-25, 33, 72, 74, 106, 111 2-13
harness combination

Body wiring harness and instrument pane! | 8-19 4-42, 50, 57, 59, 62, 66, 67, 72, | 2-9
wiring harness combination 73, 74, 75, 89, 92, 94, 97, $8, 99

Body wiring hamess and instrument pane! | B-20 4-94, 95, 112 2-9
wiring harness combination

Body wiring hamess and rear wiring | F-03 4-60, 61, 64, 67, 68, 69, 70, 90, | 2-15
harness combination 97,98

Body wiring harness and roof wiring 8-15 4-64, 65, 68,-79, 103 29
harness combination

Brake fluid level sensor A-O1 4-75 2-4

Buzzer-ECU B-49 4-4, 5, 63, 70, 101, 102 2-9

| Camshaft position sensor A-90 4-H, 38 2-46
Capacitor A-45 4-21, 25,33 2-7

Capacitor A-47 4-20, 25, 33 27

Cigarette lighter 8-25 | 4-100 2-8

Cigarette lighter B-26 4-100 2-8

Cigarette lighter illumination lamp B-24 4-100 2-8

Clock C-02 4-39 2-12

Clock spring <SRS> B-64 4-71 2-11

Clock spring <SRS> B-65 4-112 2-11

Column switen B-57 4-88, 90 2-11
Column switch 8-59 4-57, 59, 60, 61, 62, 67, 101 2-11

Column switch 8-60 4-57, 59 2-11

Combination meter C-05 4-22, 26, 34, 42, 50, 67, 72, 73, | 2-12
74, 75, 104

Combination meter C-06 4-22, 26, 34, 57, 59, 64, 67, 72, | 2-12
73, 74, 75, 89, 104, 108, 112

Condenser fan motor A-34 4-39, 83 2-4



INDEX (In order of parts name)

| Pans name | Connector | Circuit diagram page | Wiring
| | No. | diagram page

Condenser fan relay A-56X 4-13, 39, 83 \ 2-7

Control wiring harness and battery cable | A-12 4-19 2-5
combination | |

Control wiring narness and front wiring | A-13 4-22, 24, 27, 32, 35, 39, 44, 52, | 2-5
harness combination 74, 75, 83, 86, 104, 108 }

Control wiring harness and front wiring | A-14 4-104, 105, 106, 111 | 25
harness combination <ABS> {

Control wiring harness and injector wiring | A-18 4-22, 28, 29, 36, 37 2-5
harness combination |

Control wiring hamess and instrument | B-77 4-26, 34, 40, 48, 72, 73, 74, 75, | 2-10
panel wiring harness combination 104, 108, 110 1

Control wiring harness and instrument | 8-78 4-41, 42, 49, 50 | 2-10
panel wiring hamess combination <A/T>

Crank angle sensor A-91 4-30, 38, 44, 52 2-6

Defogger (+) D-07 4-92 2-13

Defogger (-) D-10 4-92 | 213
Defogger relay B-42 4-92 | 2.9
Detonation sensor A-19 4-30, 38 2-5

Diagnosis code erasure connector <ABS> | B-66 4-106 2-10

Diagnosis connector B-11 +z. 34, 46, 54, 80,85, 105,110, | 2-8

Diagnosis connector B-56 4-46, 54 2-10

Diode (for ABS circuit) B-28 4-104 2-8
Diode (for ABS circuit) B-74 4-105 2-10

Door lock actuator (LH) E-14 4-78 2-14

Door lock actuator (RH) E-04 4-78 2-14

Door lock-ECU B-12 4-78 2-9

Door speaker (LH) E-11 4-97 2-14

Door speaker (RH) E-07 4-97 2-14

Door switch (LH) 0-13 4-65, 79 2-13

Door switch (RH) D-01 4-63, 65, 79, 101, 102, 103 2-13

Dual pressure switch A-tt 4-86 25

| Engine contro! relay B-72 | 4-24, 32, 44, 52, 108 2-10
Engine coolant temperature gauge unit | A26 =| 4-73 2-5

_ | Engine coolant temperature sensor | A-75 | 4-29, 37 2-7

ee 
CCN

A 
ATAAATA

AAAAN



_
 

-
-

-_
 

+
-

-

INDEX (In order of parts name) 13

Parts name | Connector | Circuit diagram page Wiring
| No. diagram page

Engine speed detection connector A-48 | 4-20, 25, 33, 72 2-7
Engine-ECU B-32 | 4-21, 24, 25, 27, 28, 29, 30, 32, | 2-8

| 33, 35, 36, 37, 38, 39, 83, 86

Engine-ECU 8-33 4-24, 26, 27, 28, 32, 34, 35, 36, | 2-8
37, 38, 44, 51, 52, 86, 108, 109

Engine-ECU 8-34 4-20, 22, 25, 26, 27, 33, 34, 35, | 2-8
43, 72, 109

Engine-ECU B-35 4-20, 24, 25, 26, 28, 29, 30, 32, | 2-8
i 33, 34, 36, 37, 38, 43, 51, 109

Fog lamp (LH) A-71 4-62 27

Fog lamp (RH) A-B4 4-62 2-6

Fog lamp switch C-08 4-62 2-12

Front speed sensor (LH) <ABS> A-16 4-106, 111 2-5

Front speed sensor (RH) <ABS> A-38 4-106, 111 2-4

Front turn signal lamp (LH) A-70 4-67 2-7

Front turn signal lamp (RH) A-85 4-67 2-6

Front wiring harness and body wiring | B-16 4-14, 15, 103 2-9
harness combination

Front wiring hamess and body wiring | 8-17 4-41, 49, 56, 57, 58, 59, 60,61, | 2-9
harness combination 62, 68, 71, 76, 88, 89, 90, 101,

107,111

Front wiring harness and oil pressure | A-B80 4-74 2-6
wiring harness combination

Fuel pump assembly D-14 4-25, 33, 72, 74 2-13

Fuel pump relay 8-73 4-24, 32 2-10

Glass antenna D-11 4-97 2-13

Hazard warning switch C-12 4-66 2-12

Headlamp (LH) A-69 4-56, 58 2-7

Headlamp (LH) <discharge type> A-66 4-58, 61 27

Headlamp (LH) <except discharge type> | A-67 4-56 2-7

Headlamp (RH) A-B6 4-56, 58 26

Headlamp (RH) <discharge type> A-89 4-58, 61 26

Headlamp (RH) <except discharge type> | A-88 4-56 246

Headlamp relay A-S4X 4-13, 18, 56, 58 27

Headlamp relay <vehicles with discharge | A-61X 4-13, 18, 58 27
type headiamp>



14 INDEX (In order of parts name)

Parts name Connector | Circuit diagram page Wiring
No. diagram page

H | Heater water temperature sensor <A/C> | B-O7 4-84 2-8

High-mounted stop lamp 0-08 4-68 2-13

| Horn (Hi) A-36 4-71 2-4

Horm (HI) 4-37 4-71 2-4

Horn (LO) A-20 | 4-71 2-5

Horn (LO) A-21 4-71 2-5

Horn relay A-58X 4-13, 71 2-7

Hydraulic unit <ABS> A-50 4-105 27

Hydraulic unit <ABS> A-S1 4-105 2-7

t Idle speed contro! servo A-09 4-28, 36 2-5

Ignition coil A A-29 4-21, 25, 33 2-4

ignition coil B A-3O 4-21, 25,33 24

Ignition coll C A-28 4-21, 25, 33 2-5

Ignition failure sensor A-5S 4-20, 25, 33 2-7

Ignition switch B-62 416 2-11

Inhibitor switch <A/T> A-74 4-19, 24, 32, 40, 48, 70 2-7

Injector No.1 A-41 4-28, 36 26
injector No.2 A-81 4-28, 36 2-6

Injector No.3 A-42 4-29, 37 246

Injector No.4 A-79 4-29, 37 2-6

Injector No.S A-43 4-29, 37 2-6

Injector No.6 A-78 4-29, 37 2-6

Input shaft speed sensor <A/T> A-73 4-46, 54 2-7

Instrument panel speaker (LH) c41 4-397 2-12

Instrument pane! speaker (RH) C-07 4-97 2-12

Intake air temperature sensor A-04 4-29, 36 2-4

J | JB and body wiring hamess combination | 8-43 4-4, 5, 40, 61, 48, 49, 57, 59,60, | 2-9
61, 62, 63, 66, 67, 69, 70, 73, 85,
94, 96, 99, 100, 101, 102, 103,
108, 110

J/B and body wiring harness combination | B-44 4-4,5, 16, 17, 22, 26, 34, 39, 40, | 2-9
48, 63, 66, 69, 70, 71, 72, 74, 76,
78, 80, 82, 88, 89, 90, 92, 95, 96,
98, 100, 101, 102, 103, 104, 108,
N12
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Pars name Connector | Circuit diagram page Wiring
No. diagram page

J J/B and body wiring harness combination | B-45 4-4, 5, 26, 34, 46, 54, 63, 67,76, | 2-9
| 78, 82, 85, 88, 90, 92, 95, 96,

103, 104, 106, 108, 112, 113

WB and body wiring harness combination | 8-48 4-4, 5, 60, 61, 62, 63, 64, 67,70, | 2-9
79, 80, 92, 96, 98, 101, 102, 103

J/B and front wiring harness combination | 8-46 4-4, 5, 17, 22, 26, 34,39, 46,54, | 2-9
60, 61, 62, 63, 64, 66, 67, 70, 71,
72, 78, 80, 82, 85, 92, 96, 99,
101, 102, 104, 106, 108, 113

J/B and front wiring harness combination | B-47 4-4, 5, 17, 78, 82, 92 2-9

J/B and instrument panel wiring harness | B-40 4-4, 5, 22. 26, 34, 40, 41, 48, 49, | 2-9
combination 60, 61, 62, 64, 66, 67, 72, 74, 85,

89, 92, 94, 96, 99, 100, 101, 104,
108, 110, 112

J/B and root wiring harness combination | B-39 4-4, 5, 64, 78, 79, 103 j 2-9

JIC (1) 8-76 4-6, 28, 29, 30, 36, 37,38, 43,44, | 2-10
51, 52, 109

JIC (2) 8-13 4-6, 57, $9, 60, 61, 62, 65, 66,71, | 2-9
79, 88, 90, 95, 101, 102, 103

Jc (3) 8-14 4-7, 41, 42,49, 50, 62, 63, 67,68, | 2-9
73, 78, 85, 92, 94, 96, 98, 99,
100, 107, 108, 110, 111

JIC (4) C-04 4-7, 22, 26,34, 41,42, 49, 50,62, | 2-12
64, 66, 72, 73, 74, 89, 94, 98, 99,
104, 108, 110, 112

J/C (5) 6-18 4-8, 14, 85, 103 2-9

JIC (6) B-61 4-8, 18, 22, 56, 58, 71, 104 2-11

K_ | Key reminder switch B-63 4-63, 79, 101, 102 2-11

Keyless entry receiver-ECU D-09 4-65, 79, 60 2-13

L License plate lamp (LH) F-O9 4-60, 61 2-15

License plate lamp (RH) F-08 4-60, 61 2-15

Limit switch (LH) E-12 4-76 2-14

Limit switch (RH) E-06 4-77 2-14
Luggage compartment lamp F-02 4-64 2-15

Luggage compartment lamp switch F-10 4-64 2-15

M i Map lamp 0-02 4-64 2-13

| Mode selection damper control motor and | B-10 4-84 2-8
+ potentiometer <A/C>

‘ Motor antenna assembly F-12 4-98 2-15



16 INDEX (in order of parts name)

Parts name | Connector | Circuit diagram page Wiring
| No. diagram page

M_ | Motor antenna switch | C-14 4-98 | 2-12
N_ | Noconnection | A-62X 4-13 2-7

No connection A-63X 4-13 2-7

No connection A-64X 4-13 27

No connection B-54 4-98 2-10

No connection 8-69 - 2-10

No connection D-20 - 2-13

© | Oil controt valve (lett bank side) A-40 4-28, 36 2-6

Oil contro! valve (right bank side) A-17 4-28, 36 2-5

Oil pressure switch A-31 | 4-74 2-4

Output shaft speed sensor <A/T> | A-72 4-46, 54 2-7

Outside thermo sensor <A/C> A-35 4-85 | 24
Outside/inside air selection dampercontro! | B-01 4-84 2-6
motor <A/C>

Oxygen sensor 8-68 4-29, 37 2-10

P| Parking brake switch 0-18 4-75 2-13

Photo sensor <A/C> B-OS 4-85 2-8

Position lamp (LH) <vehicies without | A-68 4-60 27
discharge type headiamp>

Position lamp (RH) <vehicles without | A-87 4-60 2-46
discharge type headiamp>

Power steering oll pressure switch A-33 4-27,35 2-4

Power transistor <A/C> B-03 4-82 2-8

Power window main switch E-03 4-76, 77 2-14

Power window motor (LH) E-13 4-76 2-14

Power window motor (RH) E-05 477 2-14

Power window relay A-60X 4-13, 76 27

Power window sub switch E-08 4-76 2-14

FR} Radiator fan motor A-24 4-39, 83 2-5

Radiator fan relay A-S7X 4-13, 39, 83 2-7

Radio B-55 | 4-98, 97, 98 2-10
Rear combination lamp (LH) F-11 4-60, 61, 67, 68, 69, 70 2-15

Rear combination lamp (RH) F-07 4-60, 61, 67, 68, 69, 70 2-15
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INDEX (In order of parts name) 17

Parts name Connector | Circuit diagram page | Wiring
No. diagram page

Rear intermittent wiper relay F-05 4-90 2-15

Rear speaker (LH) F-01 4-97 2-45

Rear speaker (AH) F-04 4-97 2-15

Rear speed sensor (LH) <ABS> 0-12 4-106, 111 2-13

Rear speed sensor (AH) <ABS> 0-15 4-106, 111 2-13

Rear washer motor A-23 4-90 2-5

Rear wiper motor F-06 4-91 2415

| Remote controlied mirror (LH) E-09 4-94 2-14

Remote controlled mirror (RH) £-02 4-95 2-14

Remote controtied mirror switch c-03 4-94, 95 2-12

Roof wiring harness and map lamp sub | D-05 4-64 2-13
wiring harness combination

Seat belt switch D419 4-75 2-13

Shift switch assembly <A/T> B-67 4-41, 49 2-10

Side turn signal lamp (LH) A-15 4-67 2-5

Side turn signal lamp (RH) A-39 4-67 2-4

SAS-ECU B-27 4-112, 113 2-8
Starter A-76 4-19 2-6

Starter A-77 4-19 2-6
Steering wheel sensor <TCL> B-58 4-110 2-11

Stop lamp switch 8-22 4-41, 49, 68, 107, 111 2-9

Sunroof ECU 0-04 4-103 2-13

Sunroof motor 0-06 4-103 2-13

Sunroof switch 0-03 4-103 2-13

TCL switch C-10 4-110 2-12

TCL-ECU B-70 4-107, 108, 110, 111 2-10

TCL-ECU B-71 4-35, 51, 107, 108, 109, 110,111 | 2-10

Throttle position sensor 4-07 4-28, 36, 43, 51, 109 2-5

— and hazard warning flasher | B-21 4-66 2-9

Vacuum solenoid valve <TCL> A-44 4-38 2-7

Variable induction control servo A-02 4-28, 37 2-4

Variable induction control servo A-03 4-28, 37 2-4
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Parts name Connector | Circuit diagram page Wiring
No. diagram page

v Vehicle speed sensor ‘| 06 4-26, 34, 40, 48, 72 2-4

Ventilation solenoid valve <TCL> A-46 4-38 2-7

Voltmeter c-03 4-73 2-12

W_ | Windshield washer motor | A-22 4-89 2-5

| Windshield wiper motor | a-10 4-89 2-5
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