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NISSAN

MODEL R34 SERIES

FOREWORD

This Service Manual contains infor-
mation concerning necessary ser-
vice procedures and relevant data
for the model R34 series.

All information, illustrations and
specifications contained in this Ser-
vice Manual are based on the latest
product information available at the
time of publication. If your NISSAN
model differs from the specifications
contained in this Service Manual,
consult your NISSAN distributor for
information.

The right is reserved to make
changes in specifications and meth-
ods at any time without notice.

QUICK REFERENCE INDEX
GENERAL INFORMATION

ENGINE CONTROL SYSTEM
AUTOMATIC TRNSIVIIION
BRAKE SYSTEM

STEERING SYSTEM
RESTRAINT SYSTEM
HEATER & AIR CONDITIONER
ELECTRICAL SYSTEM

SERVICE DATA

© 1998 NISSAN MOTOR CO., LTD.  Printed in Japan

All n'ghgs reserved. No part of this Service Manual may be reproduced or stored in a retrieval system, or transmitted in any form, or by any means,
electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of Nissan Motor Company Ltd., Tokyo, Japan.
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HOW TO USE THIS MANUAL

» This Service Manual only contains the service data specifications and trouble diagnosis informa-
tion such as self-diagnosis, CONSULT, circuit diagram and so on.

> For other information not specified in this manual, refer to Japanese version Service Manual (Pub.
No. A006029) and wiring diagram manual (Pub. No. WDSEOR34J0).

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the technician and the efficient
functioning of the vehicle. : :

The service methods in this Service Manual are described in such a manner that the service may be
performed safely and accurately.

Service varies with the procedures used, the skills of the technician and the tools and parts available.
Accordingly, anyone using service procedures, tools or parts which are not specifically recommended
by NISSAN must first be completely satisfied that neither personal safety nor the vehicle’s safety will
be jeopardized by the service method selected.




GENERAL INFORMATION

SECTION G I B

AT

BR

CONTENTS o

BS

CONSULT CHECKING SYSTEM..........ccocoeemrrevecenene. 2 IDENTIFICATION INFORMATION............... ST 3
Function and System Application........cccccceevveerervenee. 2 Model Variation........c..ceccceceviveriivecnecnsiniecctes e 3

Lithium Battery Replacement ...........ccoeveeveeiceeeennnns 2 Vehicle Identification Number..........ccccoceieivieiciiniinnne. 4 HA
Checking Equipment........ccccoovviviircenceccen e, 2 Vehicle Identification Plate.......c.oceeeiecvvecieeeee, 4

EL




CONSULT CHECKING SYSTEM

Function and System Application

iagnostic
Diagnost Function ENGINE| AT | Airbag | ABS
test mode
Work support This mode enables a technician to adjust sorne devices faster .
PP and more accurately by following the indications on CONSULT.
rseesI:.l(tj slagnost«c Self-diagnostic results can be read and erased quickly. X x X X
Trouble diagnostic Current self-diagnostic results and all trouble diagnostic records
record previously stored can be read. - X -
ECU discriminated Classification number of a replacement ECU can be read to pre-
No. vent an incorrect ECU from being installed. - % -
Data monitor Input/Output data in the ECM can be read. X X — X
Diagnostic Test Mode in which CONSULT drives some actuators
Active test apart from the ECMs and also shifts some parameters in a X — — x
specified range.
ECM part number ECM part number can be read. x X — X

Function test

Conducted by CONSULT instead of a technician to determine
whether each system is “OK™ or “NG”.

x: Applicable

WARNING:

Replace the lithium battery with SANYO Electric Co., Ltd., CR2032 only. Use of another battery may
present a risk of fire or explosion. The battery may present a fire or chemical burn hazard if mistreated.

Lithium Battery Replacement
CONSULT contains a lithium battery. When replacing the battery obey the following:

Do not recharge, disassemble or dispose of in fire.

Keep the battery out of reach of children and discard used battery conforming to the local regulations.

Checking Equipment

When ordering the below equipment, contact your NISSAN distributor.

Tool name

!

Description

NISSAN CONSULT

@ CONSULT unit
and accessories
® Program card

UE990: For Automatic
transmission of
Dual matic M-ATx

EE980: Except for Auto-
matic transmission
of Dual matic

M-Atx

NT004
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IDENTIFICATION INFORMATION

Model Variation

Model
Body Grade Engine Transmission Rear differential carrier
RH drive
GGKBRTFR34UDA FS5R30A
2-door 25GT TURBO RB25DET R200V
GGKBRTAR34UDA RE4R018
BGKAREFR34EDA FS5W71C
4-door |25GT-X RB25DE
BGKAREAR34EDA RE4R01B
GGHAREFR34EDA FS5W71C
20GT RB20DE R200
GGHAREAR34EDA RE4R01B
GGKAREFR34EDA FS5W71C
2-door | 25GT RB25DE
GGKAREAR34EDA RE4R01B
GGKBRTFR34UDA FS5R30A
25GT TURBO RB25DET R200V
GGKBRTAR34UDA RE4R01B
BGHAREFR34EDA FS5W71C
20GT RB20DE
BGHAREARS34EDA RE4R01B R200
4-door 25GT BGKAREAR34EDA RB25DE RE4R01B
BGKBRTFR34UDA FS5R30A
25GT TURBO RB25DET R200V
BGKBRTAR34UDA RE4R01B
Prefix and suffix designations:
B GK A R E A R34 E D A
TTTTTT T
A: Standard
D: Destination
E: EGI U Intercooler turbocharger
Model
F: 5-speed manual transmission
A: 4-speed automatic transmission
E: 20GT, 25GT, 25GT-X T: 25GT TURBO
R: Right-hand drive
A:2WD  B: 2WD + ELECTRIC SUPER HICAS
GH: RB20DE  GK: RB25DE, RB25DET

B: 4-door Sedan

G: 2-door Coupe

GI-3
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IDENTIFICATION INFORMATION

\k;‘ic}e identification plate —____ __

Vehicle identification number

Vehicle Identification Number

The stamping position for vehicle identification number is at the

right side of cowl top panel.
GF-HR34: From HR34-000001
GF-ER34: From ER34-000001
GF-ENR34: From ENR34-000001

Vehicle Identification Plate

NISSAN MOTOR CO,LTD.JAPAN A\ Type

& R ;‘\’PP: A 2\ Chassis No.
CHASSIS NO A B\ Mocel
NO DE CHASSIS A Body color
:oogeito A & Inner trim color

»%- COLOR TRM 7 O & Engine type
B ENGI;‘“‘ COLOR GUARMICON A A A\ Displacement
5o MOTOR A A e /A\ Transmission type
e Y- A\ Transax type

I“ PLANTA
B E g E’iﬁi%& MADE IN JAPAN

J/

GIA0018D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Sensor

\ Control unit

System Description

control unit, has been adopted.

EFJ0026D

Description of Engine Control

The engine control system, which performs various controls such
as the fuel injection control and ignition timing control with a single

Diagnostic system applicable to CONSULT has been adopted for
easier inspection, service, and trouble diagnostic operations.

ltem

Description

RB20DE
(LB)

RB25DE

RB25DET

Fuel injection control

Performs optimum fuel injection for every operation condition for
improved exhaust performance and response.

Adopts SOFIS (Sophisticated and Optimized Fuel Injection System)
control for optimized fuel injection.

Adopts airffuel ratio feedback learning control that performs com-
pensation of air/fuel ratio for improved drivability when the system is
in a transitional condition due to sudden change in air/fuel ratio.

@)

Ignition timing control

Uses an ignition timing map stored in the control unit to perform
controls so that the optimum ignition timing is obtained for every
operating condition.

Performs knock control, in which the ignition timing is advanced/
retarded according to the presence of knocking, so that the opti-
mum i?nition timing is obtained for every operating condition and
type of fuel.

Idle speed control

Performs feedback control to obtain the target idle speed for various
conditions, such as during warm-up or when the air conditioner is
actuated, via the AAC valve that adjusts the intake air amount when
the throttle valve is fully closed.

@)

Fuel pump drive control

T.ums‘ the fuel pump relay ON/OFF according to the engine speed
signal. 4

in RB25DET model, FPCM (Fuel Pump Control Modutator) control
has been adopted for reduced idle noise.

O

Heated oxygen sensor
heater control

Promotes warm-up of the heated oxygen sensor for improved air/
fue! ratio feedback function.

Air conditioner cut control

Tums the air conditioner relay OFF at starting or during acceleration
to reduce the engine load.

OjOo]| O

Auxiliary electric fan con-
trol

Tums the auxiliary electric fan relay ON/OFF according to the
engine coolant temperature signal and air conditioner signal.

I

Engine, A/T, TCS/ABS
integrated control

Reduces engine torque during gearshift or when TCS (Traction
lC_Jontrol System) is being operated via a multiplex communication
ine.

O

O 100 |0] O

O |00 |0

Variable valve timing con-
trol

According to the engine speed and load, controls the cam phase by
hydraulic pressure to change intake valve oper/close timing for
increased engine torque at low and middle speeds and for
enhanced output.

O

O

Canister purge control

Performs duty control of the canister purge air according to various
operating conditions.

O

Variable air intake valve
control

Controls the intake air passage in the intake manifold collector to
increase engine torque at low and middle speeds and to enhance
output.

Air jet swirl control

According to operation conditions, turns the air jet swirl control sole-
noid vaive ON/OFF to openiclose the air jet swirl control valve for
stable combustion.

O {1010} O

Turbo pressure control

Tums the Turbo pressure control solenocid valve ON/OFF according
to operation conditions.

Fail-safe and backup con-
trols

Ensures the vehicle’s safe operation and enables the vehicle to be
driven in an emergency when any of the system major components
(microcomputer in the control unit, engine coolant temperature
sensor, etc.) fails.

Diagnostic system

For easier trouble diagnosis, self-diagnostic system is adopted and
the existing diagnostic system is modified so that CONSULT can be
used.

EC-2




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

RB20DE (L/B)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

RB25DET

Resistor

A

System Diagram (Cont’d)

IPyyYs|
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Fuel pump

LaAOZE

Fuel pump control signal

Malfunction indicator lamp

Park/neutral position switch signal

Air conditioner switch signal

Crankshaft position sensor signal

Engine coolant temperature sensor signal

Ignition timing control signal

Air/tuel ratio control signal

Variable valve timing control signal

Turbo pressure signal

Auxiliary air amount control

signal

Throttle
motor
sensor

/

-

ECM (-TCM)

Vehicle speed signal

Refrigerant pressure sensor signal

Power steesing oil pressure switch signal

Vehicle speed sensor

Heated oxygen sensor output signal

o~

Mass air flow sensor signal

~/

Knock sensor output signal

Throtlie position
sensor signal

Canister purge
control signal

Air regulator

[

Turbo pressure sensor

o
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motor sensor

signal (To throttle

Turbo pressure

Turbo pressure
control

control signal
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Mass air flow sensor

Air cleaner

position sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Component Parts Location

RB20DE (L/B), RB25DE

] o =

= /ﬁﬂ%ﬂﬁ

2=

Vanable alr mtake comrol solenoid valve

3~\K K@

Anr jet swirl valve actuator
{RB20DE (L/B)) @
Air jet swirl
control solenoid valve
[RB20DE (UB)]
Injector (No. 1 Cyl.)
I ——

Auxiliary electric fan relay

=3

u—\kﬁ\V\ b1oo

Canister purge control valve

e =4 I

Heated oxygen sensor

LI

W/—

/ Knock sensor
\:\ b'N ,{ Throme posmon sensor

[Incorporates throttle
valve switch
(A/T model only)]

- ')i
"—"u‘_ﬁm{ ?

81/ |

i ‘ [RB25DE] ==L \
Ul O = e" e
l / V4 q}‘ & - iy
1 —— o= -
o LT ,3/-@- %w
r sure switcl A
ower s eering oil pres A \ =

() [[[09QPpOD)

Engine coolant temperature sensor
11 Ay Lt 8]

I/

S

AAC va!ve

\4\@\/\1

Mass air flow sensor

AT

lgnmon coil i [”n each cylinder)
(Built into power transrstor)

Variable valve tlmxng control

[Clutch housing or

[Passenger dashboard side]
e’ converter housmg]

= sensor,

=\
7~ Ring gear c_rankshaﬁ position

solenoid vaive / l

=]
) A P
Refrigerant pressure sensor

W}%//

Crankshaft posmon sensor

Auxmary electnc fan motor

U%l%\!: :M/ [RBZSDE]/ ECL;7770

Orange AW N
Component name Type Location
Fuel injector High-resistance Fuel tube
Fuel pump Electric, turbine Right rear of luggage compartment (in
fuel tank)
AAC valve Solenoid valve (Duty controi
1AA unit - (Duty ) Intake manifold collector (Upper)
- Air regulator Wax
g ignition coil Micro-mold {Built into power transistor) Cylinder head (Top of each spark piug)
.g Canister purge control vatve Solenoid valve (Duty control) Upper part of rocker cover
< | variable vaive timing control solenoid valve Solenoid valve (ON-OFF control) Front end of cylinder head
Variable intake control solenoid vaive Solenoid valve (ON-OFF control) Upper part of rocker cover
Variable air intake control actuator Diaphragm Intake manifold collector
Air jet swirl solenoid valve [RB20DE (L/B)} Solenoid valve (ON-OFF control) i )
— - - Lower part of intake manifold
Air jet swirl actuator [RB20DE (L/B)} Diaphragm
Crankshaft position sensor z:;ttc))electnc (Directly driven by cam- Left front of cylinder head
Ring gear crankshaft position sensor [RB20DE (L/B)] Magnetic Clutch housing or converter housing
Mass air flow sensor Hot wire Air cleaner
o { Throttle position sensor [Incorporates throttle valve . .
g switch (A/T models only)] Variable resistance Throttle chamber
& | Engine coolant temperature sensor Thermistor Water outiet
Heated oxygen sensor Zirconia (with heater) Exhaust manifold
Knock sensor Piezoelectric Cylinder block
Power steering oil pressure switch ON-OFF switch Rear of radiator lower hose
Vehicle speed sensor Electromagnetic power generation Transmission
ECM (-TCM) 104-pin digital control Passenger dashboard side

ECM & IGN coil relay

Small universal relay (2M)

Passenger dashboard side
Behind ECM (-TCM)

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Component Parts Location (Cont’d)
RB25DET

[ A ﬂ-’L\n‘J B s s O /

i« @/

AAC va ve 7 m me\\

Camster purge control valve
bEopd

\»Mﬁ;\\%\\“?’?j I

' '\ﬂ“’\\j\—/“ff,%%* 1| e

Turbo pressure sensor

P

Heated oxygen sensor

Knock sensor il

1n]ector {No. 1 Cyl)=
Vanable valve timing contro!
solencid valve

TV Lﬂﬁ%Y/“'“

Engme coolant temperature sensor }/

1) {YoypoY

OPWW%/V Rl

Throttle motor sensor

o

[Passenger dashboard side] l

)

I/
T

Throttle position sensor

\‘N—/Uncorporates throttie

"" e /valve switch { A
(A/T model only)] l I

(BL:ilt into powér transisfor)

| e 11

Crankshaft position sensor ST

N

Mass air flow sensor

T A o)f)//l ” D{A

Refngerant pressure sensor

¥ @@

v

Auxmary electric fan motor
—— N LAY ]
T ;:k?///___ 7 | s
: == —— T)] EGL1778D

ECM (-TCM) J/
Orange a//
Component name Type Location

Fuel injector High-resistance Fuel tube
Fuel pump Electric/turbine legih:a‘:g of luggage compartment (in

.g. IAA unit A_AC vaive Sotenoid vaive (Duty control) Intake manifold collector

2 Air regulator Wax

;5 Ignition coil Micro-mold (Built into power transistor) Cylinder head (Top of each spark plug)
Canister purge control valve Solenoid valve (Duty control) Upper part of rocker cover
Variable valve timing control solenoid valve Solenoid valve (ON/OFF control) Front end of cyiinder head
Turbo pressure contro! solenoid valve Solencid valve (ON/OFF controf) Next to left strut tower
Crankshaft position sensor z::tttc))electnc (Directly driven by cam- Left front end of cylinder head
Mass air flow sensor Hot wire Air cleaner
Thfottle position sensor [Incorporates throttie valve Variable resistance
switch (A/T mode! only)) Throttle chamber

g Throttie motor sensor Variable resistance

% Engine coolant temperature sensor Thermistor Water outlet

@ Heated oxygen sensor Zirconia (with heater) Turbocharger exhaust outlet
Knock sensor Piezoelectric Cylinder block
Turbo pressure sensor Silicone diaphragm Upper part of rocker cover
Power steering oil pressure switch ON/OFF switch Rear of radiator lower hose
Vehicle speed sensor Electromagnetic power generation Transmission

ECM (TCM)

104-pin digital control

Passenger dashboard side

Fuel pump control modulator (FPCM)

Voltage control

Lett rear of luggage compartiment

ECM & IGN coil relay

Small universal relay (2M)

Passenger dashboard side
ECM (TCM)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing
RB20DE (L/B)

Vacuum tank

Power steering air vaive

Power steering pump
Variable air intake

13

1 Air jet swir] actuator

'!144

Air jet swirl control
solenoid valve

View A

View B 1

Q\B

Throttie chamber

.<~.

Air cleaner

- Pressure %\ \
V/ehicle front ‘regulator N

control actuator

>
o U o,

= A(PE

-3 \ 4 =
jw,f 7%\~ Variable air intake
% i
]

, control solenoid valve
3 >»
\ 1%
IR
3

7 3
Canister purge confrol valve

s

ECL1779D

1. Intake manifold collector to Pressure regulator

2. Intake manifold collector to Vacuum tank 11

3. Variable air intake control solenoid valve to Three-way 12

connector 13

4. Air jet swirl control solenoid valive to Three-way connector 14

5. )/ariable air intake control solenoid valve to Variable air 15
intake control actuator

. Intake manifold collector to Fuel damper 18

. Vacuum pipe to Three-way connector :;

Canister purge contro! valve to Vacuum gallery
Canister purge control valve to Throttle chamber

© o~

EC-8

. Canister to Vacuum gallery

. Air cleaner case to Vacuum gallery

. Vacuum tank to Three-way connector

. Air jet swirl control solenoid valve to Three-way connector
. Air jet swirl contro! solenoid valve to Air jet swirl actuator
. Power steering air valve to Vacuum pipe

. Power steering air valve to Air duct '

. Air jet swirl assembly to Vacuum pipe

. Vacuum pipe tc Vacuum pipe

P—



_ ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Vacuum Hose Drawing (Cont’d)
RB25DE
E 14 i—::l’:“‘ White paint mark
a1
E 2 @Gl
| 3 E 4

Power steering White paint mark

B
pume Sa 0 2 A
Vehicle front % Pressure
regulator
Intake manifold coliector

{L2
View A ~F= Vacuum tank
Power steening air valve 1 W - \facuum tank
BR
(

Canister \/

Variable air
intake control @S

Variable air intake 2 solenoid valve
> control actuator 4
s | ) L A
1 ""f‘,:. il Pyl ot / i
NS Il ﬁ - |
NV il IRy /4
i : k 7/ L & : EL
& { T Throttle chambar \ A (K Fuel damper -
/ = T ) v ] - - N
: Yellow paint mark —o 7 g\/ N\
) - ' \ > & \N\\‘\{ S@
! \;
N g //W / N \ Canister purge
y ! e control vaive White paint mark
= 5 White paint mark Vacuum tank
Air cleaner
K ECL1780D
1. Intake manifold collector to Pressure regulator 8. Canister purge control vaive to Vacuum gallery
2. Intake manifold collector to Vacuum tank 8. Canister purge control valve to Throttle chamber
3. Variable air intake control solenoid valve to Vacuurn tank 10. Variable air intake control solenoid vaive to Variable air
4. Intake manifold collector to Fuel damper intake control actuator

. Variable air intake control solenoid valve to Vacuum pipe 1. Power steer{ng a|.r valve to Vgcuum Pipe
12. Power steering air valve to Air duct

5
6. Cani
C? ister to Vacuum gallery 13. Vacuum pipe to Vacuum pipe
7. Air cleaner case to Vacuum gallery 14. AAC valve to Vacuum pipe
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing (Cont’d)

RB25DET
A Canister purge control valve
1 3 4
Intake manifold collector > t / Turbo pressure sensor
1“ f 5
5
Fuet damper Vacuum tank

17
Recirculation vaive

Check valve

Turbo pressure control
solenoid valve

Pressure regulator /\
1N g ” \
% k_/‘ 7 ?\
Vehicle front ) @i\;}é
g AN

Canister purge
control valve

) .
S AR
> GQ"

©

o

10 \ [N PN View A /
) : ‘ N Power steering air valve
Power steering pump \ g s
¢
Canister \\E °
/
ECL1781D
1. Intake manifold collector to Recirculation valve 10. Canister to Vacuum pipe
2. One-way valve to intake manifold collector 11. Pressure regulator to Intake manifold collector
3. Canister purge control valve to One-way valve 12. Fuel damper to intake manifold collector
4. Canister purge control valve to Vacuum pipe 13. Intake manifold collector to Vacuum pipe
5. Turbo pressure sensor to Vacuum tank 14. Vacuum pipe to Vacuum pipe
6. Turbo pressure control solenoid valve to Air tube 15. Power steering air valve to Vacuum pipe
7. Turbo pressure control solenoid valve to Three-way 16. Power steering air vaive to Air inlet hose
connector 17. Air iniet pipe to Vacuum tank
8. Air inlet tube to Three-way connector

9. Swing valve controller to Three-way connector
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
RB20DE (LYB)-M/T, RB25DE, RB25DET-M/T MODELS

@l

- (1]
#34 (71T ECM & IGN coil refay
TRER 6 7 Rz cwlc] Data fink connector
© w for CONSULT

— T3 67
1104f A :7 Ignition coil =
#33 1 2 75| - RX (Built into power uansrslor) ;E

80
109 76|~ TX Iﬁ 2
::0: _ Injector 29| CHK ,—/u\-I Not
3
_F‘ Sia g
1 [_- 2 [—"l'l'h]-— No2
e
1
Y S Jres

e

1 —_
9 2 2= INod

2 _é E_

Capacitor for noise suppression
[UU
20

Fuel pump 0 3
#1 ey Fuel pump 1« gg T l__ 1 g:.l—r
3]s 2{  FPCM 3 4 -
154 pamy AM {RB2SDET) m
F 1 1 21 9 1
T & Oropping resistor = =
IR £7525°ET]2 @ Air conditioner Spark plug 5
15 auto amplifier 3 RS
Capacitor = ——— e 1} Mass
[nszooe(uﬁ)} 55 T T 12] air fiow GED
RB2SDE < 54 — 3] sensor .
#1408 & Variable vaive timing control 3 I
2 - 1 solencid vaive 4“4 pm=- 1 Crankshaft A
(rezsoen) R!?ODE(LAI) " IR L H position (lB:BD ~
C% [E 5}1 AAC valve & . % =7 -I -?—< sensor

(E) r;lz Canister purge contro! vaive 108 62 (e @
“L—=—J""Variable air intake control e ,_1 EL
2 (RB200E (). RzZS0E; SOIENCIT valve 8 Toooo : LR &=
Turbo pressure control 10 25 I — '
2 [E=]1 (RezsoeT) SOl@ncid vaive 2 Throttle position sensor [:::osgee(wq w15
(E) Air jet swirl contro! solenoid vaive | ECM ;g T j:a’ % E —
1[ e | 2 (RB20DE(LB)) o7 $o--- 1k 1 S
Gﬁb \ \ ( ) RB25DET
AAA 158 v
T igerant]
LYYWk 50 efrig
. = 2 57 2 ipressure
7IX{T] Heated oxygen sensor - 3] sensor
s #---.
Fan motor 7 | RazsoETs M ;gbsgwe
o} Auxil ic G b))
4] uxiliary electric fan refay 2 ! & oL s3] sensor
#13 L—3-° e = [RB200E (1/8)) I--_
P 104 5 - [RB250E. R82SDET) 78 ) I 1
— a T Ring gear crankshaft position sensor
5 El - Engine coolant
3 Air conditioner compressor temperial[xie_s%n:oi‘ﬁ)
#35 Air conditioner relay = 56 F ot
[pvoul 3| ——[5 = Check connector
1104} — = s Tachometer drive signal
3 F3 1 " Vehicle speed signal
H X vl Y PNP switch signa’ Combination
a - RB25DE 2WD only]
= Muliplex To PN meter {l Y]
FL-2 Ignition relay #n Malfunction indicator lamp 79 |COmmunication (msmt)ch 5 To TOM
Lo o w Throttle {20ty To TCS/ABS control unit
#12 7 }ORENING SIgNAl | (RBZ0F 4w wiT.RB2OE-AT) __(awd) To E-TS/ABS
= 104 RE2SOET) control unit
Stop lamp switch a . - To TCM
2oy 7 =
RN 51 Throttle motor opening signal 'm
1
@ Motor throttie switch signal 42 Throttle motor
2G50 % 53 9 Sg sonoor
“ T Q> 2 )
47 = Power steering oil E ol
ol pressure switch o8 v 1 14
1 I 20 2
s . - i
Ajey To tail lamp refay or lamp switch 30 5 ol
To rear defogger relay f———————————n—i 49 o
[RB2SDE-4WD 115
T i
To starter motor wrAT o onty] To PNP swilch 124
T
i To starter retay
' [Except for =
I RB25DE4WD]
g5t ECL1782D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram (Cont’d)
RB20DE (L/B)-A/T, RB25DET-A/T MODELS

0l 1
? ol 4 eyt H
Lo g ECM & IGN coi reizy [ ON| Data link connector for CONSULT b

— e ey |
Py D 67 ignition coil
r———@ +—1+0 72 {Built into power transistor)
by L 4 ' 3 Co_

#33 2 8 75 powtl RX 3 r"""—]— [No. 1
23 109 76 poett TX L—-———.—:T
= trjector & 22 et CHK 1 oy
104 ' 2 : r 3 No 2
101 .

Fue! pump relay
=1
B

2 1

Fue! pump

114 9
110
112 7
FPCM 1 B 3
(RBZ50€T) L——J ” =

Dropping resistor

58

w w

wr

,.;_J l& =

AN A3

-~ w

{—
Capachior lor noise supprossion

[
@
4

Capacitor

1
(

{RB20DE(LB))

N [R825DET] T YYY Y Voo,
1 ? Air corditoner 4 IrryrySeakens
) auto ampifier T Mass o
(IGN) 13 2] air fiow (ﬁ)
EAL) Vanabie vaive timin comrci re
’__@!_ g!b z ==£ 1 Lolenos vave S - 3] __sensor
(Rszsoen (RB20DE(B}) 124 Crankshatt
1 AAC valve &4 position =
L__T " 3 y QBaD,
[—j 2 Canister purge control vaive {11 e
A
y il 108
&) Variable air intake control * | Knock sensor 4
1 2 soler ; -
===) 2 Solenoid vaive (RB20DE(UB)] 104 @ . (=)
Turbe pressure control '
@ 2[== ] 1 solenoid vaive [RB25DET} T Throttie position Sensor - -
&) Air jet swirl control salenoid valve y ZarTn 3 K3, v asoz '
2 (RB20DE(LB)) . - - %2 B C&
‘ ers ) 229 oy S
. C !l:) 1 vy 3 Heated oxygen sensor 18 Zﬁetﬂgeram { ) RB2sSDET
< AN 57 (2 |pressure @
F=7 o . Auxiliary elecinic | = 2 Fan motor % ] 3} sensor J
304 fan oy 20— B (RB25DET) ran—
$ — 47 - - 12] pressure
(REZEDET] - ; 31 sensor ,
2 ] m Air conditioner compressor 75 (RB20DEA/B)} R gpe:s:l?;ra\ns?::of‘;
Air conditioner relay G ﬁ ECM-TCM &
#39 T ﬁ R
110A L 3 —c‘L - ™ Vehicle speed senser 1 (Quiput shaft
L‘-’WB"L 14 rotation sensor)
20— el
\gntion relay Malfunction indicator lamp o 1 -
Fn—2 O/L OFF (RB25DET) :
Py I b indicator famp (RB200E(LB) o 50 . -% Turbine ]
‘ .- 1 sen:
1 o & [Ty isw | dp
P 4
= LB opsw e 3 Engine coolant 1~——>12

2155 Stop lamp switch lemperature  im—J

@ 2 Power steeing of | sensor [ Ov lemperatire
£12 pressure switch & Bl sensor e

10A 31 nit solencid ——"]
0 A S (REZ0DE(LB)) (RB2SDET)
#7 PNP switch ( ): RB25DET 122 - — 4
Shift sofenoid ATI T AT
To starter P ‘N !’6! r I5r§) 14;) ‘ 121 3 NV Slery/
motor
Starter rela Qverrun clutch
T y ng w olololol ol o s 3! _ solencid vaive
25 of 3] 2{ 7| & S| 7] & Lockup
-fﬂb‘ 0 120 5 soienoid valve | me
ﬂ»}q. 2 38 Line pressure
a 4 solenoid va)_ve_@_‘
= 38 108 . Shitt solenoid vaive A

) N g I pressure detection switch
[—' TRB2SOET]

Combination meter |
(AT position indicator lamp) 13 shift controt Lnit
Throttle valve switch Oropping resistor .
@ S 1 ¢ 19
801 cp s 203 idie |3(1) . Limyoeer
A 3 $81 - —
o a1 28 :
—— Full {12} s2 S8 -
.._1 { ) RB25DET 5 08! ' (RBZSOET)
082 |
A/T mode switch [RB20DE (IL/B)] 22 BT
POWER | AUTO | SNOW (RB2SDET) (RB20DE(/B)) 2 Vehicte speed signal -
Q [s] 2 Neutral signal Combination
Q I 4 66 2 meter
55 70 Multipiex comm.mcan'o_?
> & 79 [AB25DE Check connegtor
ﬂiiﬂ 119 s Tachometer drive sgnal “O
4 , i TCS cA 16 .
e} 5,3 To combination meter = Throttie motor sensor
- - =2 (RBZSOET) 47| Thrette opening signal 2 e T
) . = " ’ “ = 3 q = 2
! To tai! lamp reiay or iamp switch 35 81 :Am‘omfhr:(;z':p‘e’:n:;g] al 5 515 - T__j
. Clor thr WHCH Sig” i
— Tc rear defogger refay e=—— 4? 53 _2 2
e Throttle moler ¢ w22
124 Trotle moler £ S 1opy
— 103
= RE T T 2

ECL17830
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM (-TCM) Terminal Layout

| | |
101[102]103/104] 105[106]107 108 f’ 12
718

13{114{11 115
109(110{111{112 12 115 ” 12113114
117]118(119]120f  |121{122/123/124| 19
1 15/16/17/18

[ [3] 4

w0

5 ' [44[454647]‘64‘65]66 2
48l49(50(51[52[53]68[69(70]71

|54{55/56|57|58(73]74|75]76 2
bt g [53[60f6! lszlsa||]77[7sﬁs 80

N
Nlo

RX | TX HKHIGN

(Data link connector for CONSULT)

ECQO0357D

Terhr;:’iral Description Ten;\rlrgf\al Description
1 Ignition signal (Power transistor drive signal) Cyl. No. 1 *34 “1” position switch signal
2 Ignition signal (Power transistor drive signal) Cyl. No. 5 *35 “2" position switch signal
3 Ignition signal (Power transistor drive signal) Cyl. No. 3 36 —
4 ECM & IGN coil relay control signal 37 g‘é%?ggawg%lﬂg%aéz SDEATT, RstDET]
5 Tachometer drive signal *38 “D" position switch signal
6 — 39 Neutral signal (Park/neutral position switch})
7 Ignition signal (Power transistor drive signal) Cyl. No. 6 *40 “R” position switch signal
8 Ignition signal (Power transistor drive signal) Cyl. No. 2 *41 Full switch signal
9 Ignition signal (Power transistor drive signal) Cyl. No. 4 42 —
10 — 43 Sensor ground
1 AAC valve control signal 44 Crankshaft position sensor 120° (REF) signal
12 —_ 45 Crankshaft position sensor 120° (REF) signal
13 Fuel pump relay control signal 46 Crankshaft position sensor 1° (POS) signal
14 Air conditioner relay control signal 47 ?::g oggfer sirj:;k:g:gcgo;g;o; [s,;gngsé%mal [RB20DE (U/B]]
15 _ 48 Power supply for throttle position sensor, refrigerant pressure
sensor, and turbo pressure sensor
16 — 49 Rear defogger switch signal
17 Malfunction indicator lamp 50 Heated oxygen sensor signal
18 — 51 Throttle motor sensor signa!l [RB25DET]
19 - 52 SB (select bit) 2 signal [RB25DET-A/T]
20 Ignition switch (START) signal 53 Motor throttle switch signal [RB25DET]
21 Air conditioner switch signal 54 Mass air flow sensor signal
22 (CHK) | Check (Diagnosis start) 55 Mass air flow sensor ground
23 Throttle position sensor signal 56 Engine coolant temperature sensor signal
24 (IGN) | Ignition switch (IGN) signal 57 Refrigerant pressure sensor signal
25 Control unit ground *58 Output shaft rotation sensor signal (Vehicle speed sensor 1)
28 Power steering oil pressure switch signal 59 Turbine sensor signal [RB25DET-A/T)
27 — *60 Oil temperature sensor signal
28 SB (select bit) 1 signal [RB25DET-A/T] 61 —
29 Vehicle speed sensor signal (Vehicle speed sensor 2) 62 Knock sensor signal 1
30 Headlamp switch signal 63 Knock sensor signal 2
31 Ignition power supply 64 A/T mode switch signal (POWER) [RB20DE (L/B)-A/T)
32 Control unit ground 65 DB (data bush) 1 signal [RB25DET-A/T}
*33 Idle position switch signal 66 DB (data bush) 3 signal [RB25DET-A/T]

Symbols in ( ) next to terminal numbers indicate the data link connector terminals. items marked with * are available on RB20DE

(L/B) and RB25DET-A/T models only.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM (-TCM) Terminal Layout (Cont’d)

Terminal L Terminal -
em- a Description ;\‘ o. Description
67 Controt unit power supply 74 —
"68 O/D OFF indicator lamp 75 (RX) | Receive (Data input to control unit)
69 DB (data bush) 2 signal [RB25DET-A/T] 76 (TX) | Transmit (Data output from control unit)
70 A/T mode switch signal (SNOW) [RB20DE (L/B)-A/T) 77 —
71 Stop lamp switch signal 78 Auxiliary electric fan relay control signal [RB25DE, RB25DET]
. ECM.TCM, TCS/ABS integrated control signal [Multiplex com-
72 | Control unit power 7 | munication] [RB25DE A/T, RB25DET]
73 - 80 Battery power supply
101 Injector No. 1 cylinder drive signal 113 l(;::::i ip:)ressure solenoid valve control signal (Dropping resistor
102 - 114 Injector No. 4 cylinder drive signal
103 Injector No. 3 cylinder drive signal *115 Overrun clutch solenoid valve control signal
Variable air intake control solenoid valve control signal
[RB20DE (L/B), BR25DE] .
104 Turbo pressure control sclenoid valve control signal 116 Injector ground
[RB25DET]
105 Injector No. 2 cylinder drive signal 117 Variable timing control solenoid valve control signal
*106 Line pressure solenoid valve control signal 118 Heated oxygen sensor heater control signal
107 gl)i jet swirl control solencid valve control signal [RB20DE (L/ *119 Power indicator lamp
108 Canister purge control valve control signal *120 Lockup solenoid valve control signal
Control unit power supply (Counter-electromotive current N . . .
109 feedback circuit) 121 Shift solenoid valve A control signal
110 Injector No. 5 cylinder drive signal 122 Shift solenoid valve B control signal
111 Fuel pump terminal voltage control output signal [RB25DET] 123 —_
112 Injector No. 6 cylinder drive signal 124 Injector ground
Symbolsin ( ) next to terminal numbers indicate the data link connector terminals. Items marked with * are available on RB20DE

(L/B) and RB25DET-A/T models only.
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TROUBLE DIAGNOSES

Fail-Safe and Backup Functions

e The fail-safe function estimates the opening conditions with other input signals and selects safer condi-
tions for the engine (vehicle) control, based on the data previously stored in the control unit, when any of
the critical sensors in the ECM fails.

e The backup function allows the vehicle to be driven, using control signals previously stored in the control @]
unit, even if the critical part of the system fails.

Function Related Malfunction Fail-safe/backup MIL indication E

Sensor

ECM The microcomputer in the control Fixes the ignition timing, fuel injection pulse width, and

TR

i hat th i igh .
Backup (TCM) |unit (CPU) is malfunctioning. AAC valvg opening to the preset values so that the vehicle | MiL lights up. A
can be driven.
. Selects the fuel injection pulse width according to the
Mass air engine speed and the throttle opening so that the vehicle BR
Output voltage dropped below . N . S .
flow : e ) can be driven. Fuel injection will be inhibited when the MIL lights up.
0.3V while the engine is running. . ) .
sensor engine speed exceeded approx. 2,400 rpm. During fail-safe ST
control, idle speed is controlied to 800 rpm.
Engine Uses the estimated engine coolant temperature (varies with
coolant . . elapsed time after start) to perform controls so that the BS
Same as self-diagnostic malfunc- . . S . .
tempera- tion detection conditions vehicle can be driven normally. The auxiliary electric fan MIL lights up.
ture sen- ) relay is tumed ON. On RB25DET model, the turbo pres-
sor sure control solenoid valve remains OFF. HA
Heated |Heated oxygen sensor output
oxygen |voltage exceeded approx. 2V for |Inhibits air/fuel ratio feedback control. MIL tights up.
sensor | predetermined time. EL
Fail-safe . . Judges the vehicle as of regular specification. Retards the
function Knock | Same as self-diagnostic malfunc- ignition timing within the knocking range so that the vehicle — J
sensor |tion detection conditions. SD

can be driven normally.

Determines idle position according to the throttle position
and the engine speed.

Same as self-diagnostic malfunc- | Fixes the output to the preset value so that the vehicle can
tion detection conditions. be driven normally.

On RB25DET model, the turbo pressure control solenoid
valve remains OFF.

Throttle
position
sensor

MIL lights up.

Throttle Same as seli-diagnostic malfunc- Fixes the throttle motor sensor output to the preset value

motor . . 9 L by turning the TCS switch ON/OFF, so that the vehicle can | MIL lights up.
tion detection conditions. . )

sensor be driven normally.

Motor

Same as self-diagnostic malfunc-

tion detection conditions. Fixes the TCS switch OFF. -

throttle
switch

EC-15




TROUBLE DIAGNOSES

Self-diagnosis

DESCRIPTION

In self-diagnosis, when any of the critical sensors in the engine control system fails and the self-diagnos-
tic malfunction detection conditions are satisfied, the malfunctioning system is stored in the control unit for
easier trouble diagnosis.

There are two methods to indicate the presence of a malfunction: By illuminating the malfunction indica-
tor lamp (MIL) on the combination meter or by displaying on the CONSULT screen. Here describes indi-
cation by the malfunction indicator lamp.

There are two types of diagnostic test modes: Mode | and Mode 1l. Mode | is normal status. Mode 1l is
either SELF-DIAGNOSTIC RESULT or HEATED OXYGEN SENSOR MONITOR function.

SELF-DIAGNOSIS OPERATION PROCEDURE
e To activate Diagnostic Test Mode I self-diagnosis, with the ignition witch turned ON (engine not running),

connect terminals CHK and IGN on the data link connector for 2 or more seconds with a suitable harness, -
then disconnect them.

Perform self-diagnosis with the ignition switch remain in ON position. [Mode Il SELF-DIAGNOSTIC
RESULTS]

@ When engine is started in the above status, the heated oxygen sensor monitor function will be activated.

[Mode Il HEATED OXYGEN SENSOR MONITOR]
When ignition switch is turned off during diagnosis, the diagnosis will automatically returns to Diagnostic
Test Mode |. [Normal status]

H Turn ignition switch “ON".
(Do not start engine.)

Hagnostic Test Mode | — 3 Diagnostic Test Mode | —
Qizgnostc Tes BuLB Q i MALFUNCTION WARNING
) N. . IL indication
* MiL comes O Start engine. When nomal: OFF
When mattunction detected: ON
g (When backup tunction is activated)

Switching diagnostic test modes

(Data link
@m---mm connector for
(= { [ { [ [ | consuLm

Connect terminals “CHK™ and “IGN”
on the data link connector for CON-
SULT for 2 or more seconds with a

suitable hamess, then disconnect

them.
<

e e I P B B =Y
U ‘
MIL indication (Blinking) Start engin: MiL indication (Blinking)
‘\‘I[\;{areé) 5nso_rmaz: MIL blinks to indicate gine. Indicates lean (ON) and rich (OFF).
When malfunction detected: ML
blinks to indicate DTC of malfunction-
ing system(s).
Erasing self-diagnostic resuits
i
|
(Data link
(RXTX] T T EHAIGN connector for
Ol T T 11 JCoNsum
i “ " CAUTION: When ignition switch is turned ON within sev-
(C’f?‘:l:lgc cgaltea"mri,(agng?cgf {10? égm' eral segonds after it is turned OFF while Diag-
i ic Test Mode il — SELF-DIAGNOSTIC
SULT lor 2 of more seconds with a RESULTSHEATED OXYGEN SENSOR MONI-
sultable hamess. then disconnee TOR is activated, SELF-DIAGNOSTIC RESULTS .
. will be performed again. ECL1406D :
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TROUBLE DIAGNOSES

/1 \

Malfunction indicator lamp

ECO0090D

Example: Blinking pattern for DTC “43”

06Sx4 03Sx3
ON F‘S
OFF
06Sx3 0.3Sx2
[¢—————— Approx. 8.7 S-———————»T

S: second(s)

EFG0026D

ON
(Lean)

UL

Lean: A/{A + B) x 100
Rich: B/(A + B) x 100

off 51 . A
(Rich)  femals

Duty ratio in 1 cycle

EFJ0041D

Self-diagnosis (Cont’d)
MALFUNCTION INDICATOR LAMP (MIL) INDICATION

Diagnostic test mode | — BULB CHECK

e The malfunction indicator lamp bulb check is carried out when
the ignition switch is turned ON (engine not started).

@ The malfunction indicator lamp should come ON when the
ignition switch is turned ON, and go OFF when the engine is
started.

Diagnostic test mode | — MALFUNCTION WARNING

The system goes into the malfunction warning mode when any of

the following conditions is satisfied, and warns the driver by light-

ing up the malfunction indicator lamp in the combination meter.

@ Microcomputer in the ECM control unit (CPU) is malfunction-
ing.

e Malfunction is detected during mass airflow sensor circuit self-
diagnosis.

e Malfunction is detected during engine coolant temperature
sensor circuit self-diagnosis.

e Malfunction is detected during vehicle speed sensor circuit
self-diagnosis.

e Malfunction is detected during ignition signal circuit self-diag-
nosis.

e Malfunction is detected during overheat self-diagnosis.

e Malfunction is detected during heated oxygen sensor circuit
self-diagnosis.

e Malfunction is detected during throttle position sensor circuit
self-diagnosis.

e Malfunction is detected during Turbo pressure sensor circuit
self-diagnosis. [RB25DET model]

e Malfunction is detected during throttle motor sensor circuit self-
diagnosis. [RB25DET model]

Diagnostic test mode Il — SELF-DIAGNOSTIC RESULTS

e This mode indicates the malfunctioning system(s) by the mal-
function indicator lamp blinking pattern (indicating the DTC).
e When no malfunction is detected, DTC “55” is indicated.

Diagnostic test mode II — HEATED OXYGEN SENSOR
MONITOR '

e This mode indicates status of the air/fuel ratio by blinks of the
malfunction indicator lamp.

@ Warm up the engine and increase and maintain the engine
speed at 2,000 rpm. Check that the malfunction indicator lamp
blinks at least five times in 10 seconds.

@ During air/fuel ratio feedback control,
when heated oxygen sensor output is high (rich): MIL goes
OFF.
when heated oxygen sensor output is low (lean): MIL comes
ON.

¢ When air/fuel ratio feedback control is clamped: Status just
before clamp is maintained.

@ When air/fuel ratio feedback control is stopped: MIL goes OFF.

)
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

SELF-DIAGNOSTIC INDICATION ITEMS

DTC No. | Self-diagnostic test items | Malfunction (DTC No.) indication conditions (Malfunction is detected when ...) | MIL indication
@ 1° (POS) signal or 120° (REF) signal is not input for predetermined time
11 Crankshaft position sen- while the engine is running. _
sor signal circuit @ Abnormal correlation is detected between 1° (POS) signal and 120° (REF)
signal.
@ Mass air flow sensor output voltage is 4.9V or greater for predetermined
. Mass air flow sensor ggﬁe\ghen ignition switch is turned from OFF to ON, or after the engine is MIL lights up
signal circuit @ Mass air flow sensor output voltage is less than 0.3V for predetermined
time while the engine is running.
. Engine coofant temperature sensor output voltage is approx. 4.8V or
Engine coolant tempera- | * em 1€ 1S . .
13 ture sensor signal circuit grr::ter (open circuit) or less than 0.06V (short circuit) for predetermined MIL lights up.
14 Vehicle speed sensor @ No vehicle speed signal is input for predetermined time while the vehicle is MIL lights u
signal circuit being driven after warm up. g P
16 Motor throttie switch sig- | @ Abnormal correlation is detected between input voltages from the throttle .
nal circuit [RB25DET) motor sensor and from the motor throttle switch for predetermined time.
ABS-TCS control unit @ Throttle control unit detects malfunction in the system. (Open throttle sen-
17 circuit [RB25DET] sor harness, etc.) —
@ TCS/ABS control unit detects malfunction.
21 Ignition signal circuit @ No consecutive ignition signal while the engine is running. MIL lights up.
26 Turbo pressure sensor | @ Turbo pressure sensor output voltage is approx. 4.8V or greater (open cir- MIL lights u
signal circuit [RB25DET) cuit) or less than 0.06V (short circuit) for predetermined time. 9 P-
@ Engine coolant temperature sensor output voltage is approx. 0.35V or less .
28 Overheat (sensor normal) for predetermined time. MIL lights up.
o Heated oxygen sensor output voltage is approx. 0.2V or greater and less
than approx. 0.4V for predetermined time while the vehicle is being driven
33 geigﬁiﬁgggen sensor after warm up. MIL lights up.
9 @ Heated oxygen sensor output voltage is approx. 2V or greater for predeter-
mined time.
34 Knock sensor signal cir- | e At least one knock sensor indicates the output voltage of approx. 4V or _
cuit greater (open circuit) or less than approx. 1V (short circuit).
- @ Throttle position sensor output voltage is approx. 4.7V or greater (open cir-
43 ;h::)at}leéi%%si;tlon sensor cuit) or less than 0.06V (short circuit) for predetermined time while park/ MIL lights up.
9 neutral position switch is OFF and vehicle speed is 4 km/h or higher.
44 ABS-TCS communica- |e Malfunction (opervshort circuit, etc.) is detected in multipiex communication .
tion circuit [RB25DET] line between engine and TCS/ABS.
46 Throttle motor sensor o Throtile motor sensor input voltage is approx. 4.8V or greater (open circuit) MIL lights u
signal circuit [RB25DET] or less than 0.3V (short circuit) for predetermined time. 9 p.
@ Malfunction is detected in A/T communication circuit in ECM (-TCM).
54 A/T communication cir- [RB20DE (L/B), RB25DET] _
cuit o Malfunction (open circuit, short circuit, etc.) is detected in multiplex commu-
nication line between ECM and TCM. [RB25DE}
55 No malfunction @ No malfunction is detected in all the above circuits. —

Some of the above self-diagnostic test items can cause related malfunctions to be detected in Af,
throttle control, and ABS self-diagnosis when malfunction is detected. Therefore, malfunctions should
also be checked in self-diagnostic tests for systems other than engine.

CONDITIONS TO TURN OFF MALFUNCTION INDICATOR LAMP

Vehicle speed sensor signal circuit: Correct the sensor signal, then drive the vehicle at 4 km/h or higher.

Overheat: Check for causes of overheat, then erase self-diagnostic results.

Other items: Malfunction indicator lamp turns OFF when the vehicle returned to normal condition.

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

In Diagnostic Test Mode I, with the engine stopped (ignition switch ON), connect terminals “CHK” and “IGN“
on the data link connector for 2 or more seconds with a suitable harness, then disconnect them. ,
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j /! Y \ | CONSULT
= /-%@x i 5 CONSULT INSPECTION PROCEDURE
CONSULL IR o= 1. Turn ignition switch OFF.
/ 2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located under the instru-
° Data link ment lower cover on the driver's side on both LHD and RHD
connector for models.) I
/ CONSULT
% \
ECL1638D /

3. Turn ignition switch ON.

NISSAN 4. Touch “START". g
CONSULT C
m g
START B
[ SUBMODE ,
SBR455D
5. Touch “ENGINE”.
B seLeCcTSYSTEM -
[_ENGINE ]
L | q
L |
|
|
I
SEF895K|

6. Perform each diagnostic test mode according to each service
M SELECT DIAG MODE D procedure.

|WORK SUPPORT For further information, see the CONSULT Operation Manual.
| SELF-DIAG RESULTS
| DATA MONITOR
| ACTIVE TEST

| |FuncrionTesT

E | [ecweartnoveen

SN | AN | SUNIUE § EUHUON | GHU ) Sw—

SEF288S
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FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

A technician can adjust some devices faster
and more accurately by following indications
on CONSULT.

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

CONSULT drives some actuators apart from
the ECM’s and also shifts some parameters in

a specified range.

Function test

Conducted by CONSULT instead of a techni-
cian to determine whether each system is
“OK” or “NG™.

ECM part number

ECM part number can be read.

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS. :

o IGN SW “ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

o ENGINE WARMED UP

e NO-LOAD

FUEL PRESSURE RELEASE

o FUEL PUMP WILL STOP BY TOUCHING “START”

DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line
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CONSULT (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

When any of the control unit input/output signal circuits fails and the self-diagnostic malfunction detection

conditions are satisfied, the malfunctioning circuit is stored in the memory and dispiayed later.

Self-diagnostic test items

Malfunction is detected when ...

Malfunction display item

Data storage
(Yes/No)

Crankshaft position sen-
sor signal circuit

o 1° (POS) signal or 120° (REF) signal is not input for pre-
determined time while the engine is running.

e Abnormal correlation is detected between 1° (POS) sig-
nal and 120° (REF) signal.

Crankshaft position sen-
sor

Mass air flow sensor sig-

e Mass air flow sensor output voitage is 4.9V or greater for
predetermined time when ignition switch is turmed from

| circuit OFF to ON, or after the engine is stalled. Mass air flow sensor Yes
ha e Mass air flow sensor output voltage is less than 0.3V for
predetermined time while the engine is running.
. _ | e Engine coolant temperature sensor output voltage is : )
ﬂg'ggnﬁglz?tr‘tgﬁﬁﬁt approx. 4.8V or greater (open circuit) or less than 0.06V Elr:gxg:n(;%orlant tempera Yes
g (short circuit) for predetermined time.
Vehicle speed sensor sig- | e No vehicle speed signal is input for predetermined time ;
nal circuit while the vehicle is being driven after warm up. Vehicle speed sensor Yes
41 «in. | ® Abnormal correlation is detected between input voltages
ﬁﬁéﬁ:’f’?&eszggg.]s '9 from the throttle motor sensor and from the motor Motor throttle switch Yes
throttle switch for predetermined time.
i + ~i.. | ® Throttle control unit detects malfunction in the system.
?gf[ggfsg‘g‘%d unit ¢ir- 1~ Open throttle sensor hamess, etc.) ABS-TCS C/U SIGNAL No
e TCS/ABS control unit detects malfunction.
Ignition signal circuit ° rl:llc; gconsec:utive ignition signal while the engine is run- Lgar;;tion switch (Start sig- Yes
e Turbo pressure sensor output voltage is approx. 4.8V or
;”rrf’:, gf;if;’[’ggggg%'n greater (open circuit) or less than 0.06V (short circuit) for | TURBO PRESS SENSOR Yes
g predetermined time.
o Engine coolant temperature sensor output voitage is
Overheat approx. 0.35V or less (sensor normal) for predetermined |OVER HEAT Yes
time.
e Heated oxygen sensor output voltage is approx. 0.2V or
greater and less than approx. 0.4V for predetermined
!:iei:iﬁéggen sensor time while the vehicle is being driven after warm up. Oxygen sensor Yes
9 e Heated oxygen sensor output voltage is approx. 2V or
greater for predetermined time.
. .| e Atleast one knock sensor indicates the output voltage of
::(:l;x:k sensor signal cir approx. 4V or greater (open circuit) or less than approx. |Knock sensor Yes
1V (short circuit).
e Throttle position sensor output voltage is approx. 4.7V or
Throttle position sensor greater (open circuit) or 0.06V or less (short circuit) for "
signal circuit predetermined time while park/neutral position switch is Throttle position sensor Yes
OFF and vehicle speed is 4 km/h or higher.
ABS-TCS communication {e Malfunction (open/short circuit, etc.) is detected in multi-
circuit [RB25DET] plex communication line between engine and TCS/ABS, | ABS/TCS C/U SIGNAL No
. | e Throttle motor sensor input voltage is approx. 4.8V or
12{ %ﬁfuir??é%;;gé% S'9 greater (open circuit) or less than 0.3V or less (short cir- | Motor throttle sensor Yes
cuit) for predetermined time.
e Malfunction is detected in A/T communication circuit in
ECM (-TCM). [RB20DE (L/B), RB25DET]
AT communication circuit | e Malfunction (open/short circuit, etc.) is detected in multi- | A/T COMM LINE Yes
plex communication line between ECM and TCM.
[RB25DE]
NO SELF DIAGNOSTIC
No malfunction e No malfunction is detected in all the above circuits. FAILURE INDICATED. No

FURTHER TESTING MAY
BE REQUIRED.

Some of the above self-diagnostic test items can cause related malfunctions to be detected in A/T,
throttle control, and ABS self-diagnosis when malfunction is detected. Therefore, malfunctions should

also be checked in self-diagnostic tests for systems other than engine.
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TROUBLE DIAGNOSES

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

CMPS.RPM
(POS) [rpm]

O

e Indicates the engine speed computed
from the POS signal (1° signal) of the
camshaft position sensor.

MAS AIR/FL SE [V]

O

e The signal voltage of the mass air flow
sensor is displayed.

o When the engine is stopped, a certain
value is indicated.

COOLAN TEMP/S
[°C] or [°F]

O

e The engine coolant temperature (deter-
mined by the signal voitage of the engine
coolant temperature sensor) is displayed.

e When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine coolant
temperature determined by the ECM is
displayed.

02 SEN [V]*

e The signal voltage of the oxygen sensor
is displayed.

M/R E/C MNT*
[RICH/LEAN]

e Display of oxygen sensor signal during
air-fuel ratio feedback control:
RICH ... means the mixture became
“rich”, and control is being affected
toward a leaner mixture.
LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.

e After turning ON the ignition switch,
“RICH" is displayed until air-fuel mixture
ratio feedback control begins.

e When the air-fuel ratio feedback is
clamped, the value just before the clamp-
ing is displayed continuously.

VHCL SPEED SE
{km/h} or [mph]

e The vehicle speed computed from the
vehicle speed sensor signal is displayed.

BATTERY VOLT [V]

o The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0 O OO OO

0P| O

o The throttle position sensor signal volt-
age is displayed.

THRTL POS SE2 [V]

o Throttle motor sensor output voltage

® Approx. 4.6V

PW/ST SIGNAL

e RB25DET

TURBO BOOST o Turbo pressure sensor output voitage e Approx. 2.7V

SENSOR

o RB25DET

START SIGNAL e Indicates [ON/OFF] condition from the ® After starting the engine, [OFF] is dis-

[ON/OFF) starter signal. played regardless of the starter signal.

CLSD THL/P SW e Indicates [ON/OFF] condition from the

[ON/OFF] O throttle position sensor signal. g

AIR COND SIG o Indicates [ON/OFF] condition of the air f

[ON/OFF] O conditioner switch as determined by the
air conditioner signal. ;

P/N POSI SW ® Indicates [ON/OFF] condition from the

[ON/OFF} O park/neutral position switch signal. ¢

o [ON/OFF] condition of the power steering

O O 00100

[{ON/OFF] oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.

LOAD SIGNAL e Indicates [ON/OFF] condition from the

[ON/OFF} electrical load signal and/or lighting

O switch.
ON ... rear defogger is operating.
OFF ... rear defogger is not operating.
NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.

*: Models with three way catalyst.
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CONSULT (Cont’d)
m%rilli]tored tem ﬁgm Mainl Description Remarks
signals signais

INJ PULSE [msec]

Indicates the actual fuel injection pulse
width compensated by ECM according to
the input signals.

e When the engine is stopped, a certain
computed value is indicated.

IGN TIMING [BTDC]

O

Indicates the ignition timing computed by
ECM according to the input signals.

e When the engine is stopped, a certain
value is indicated.

IACV-AAC/V [%)

O

Indicates IACV-AAC/V control value com-
puted by ECM according to the input sig-
nals.

PURG VOL CV e Indicates the EVAP canister purge vol-
[ON/OFF duty] ume control valve computed by the ECM
O according to the input signals.
e The opening becomes larger as the

value increases.
AJF ALPHA [%] e The mean value of the air-fuel ratio feed- | @ When the engine is stopped, a certain

back correction factor per cycle is indi- value is indicated.

cated. e This data also includes the data for the

air-fuel ratio learning control.

AIR COND RLY e The air conditioner relay control condition
[ON/OFF] (determined by ECM according to the

input signal) is indicated.

FUEL PUMP RLY

Q10

e Indicates the fuel pump relay control con-
[ON/OFF] dition determined by ECM according to
the input signals.
INT/V TIM SOL e The control condition of the intake valve
[ON/OFF} timing control solenoid valve is indicated.
ON ... Intake valve timing control is oper-
ating.
OFF ... Intake valve timing control is not
operating.
VIAS S/V [ON/OFF] e Control conditions computed by ECM
o RB20DE (UB), O Solenoid valve activated: ON
RB25DE Solenoid valve not activated: OFF
SWRL CONT S/V
[ON/OFF]
e RB20DE (U/B)
COOLING FAN e The control condition of the cooling fan
[HULOW/OFF) (determined by ECM according to the
o RB25DE, input signal) is indicated.
RB25DET HI ... High speed operation
LOW ... Low speed operation
OFF ... Stop
TURBO CONT SNV e Control conditions computed by ECM
o RB2SDET Solenoid valve activated: ON
Solenoid valve not activated: OFF
PD PRESSURE e Refrigerant pressure sensor output volt- |e Approx. 0.36V min.
SENSOR V] age (Varies with air conditioner refrigerant
pressure)
\‘IV‘OLTAGE e Voltage measured by the voltage probe.
PULSE e Pulse width, frequency or duty cycle e Only “# is displayed if item is unable to

[msec] or [Hz] or [%)]

measured by the pulse probe.

be measured.

o Figures with “#”s are temporary ones.
They are the same figures as an actual
piece of data which was just previously

measured.
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CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

oo Engine: Return to the original trouble
condition

¢ Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

¢ Hamess and connector
e Fuel injectors
oo Oxygen sensor

oo Engine: After warming up, idle the

IACV-AACN engine. Engine speed changes according to the | e Harness and connector
OPENING oo Change the IACV-AAC valve opening | opening percent. 00 |ACV-AAC valve
percent using CONSULT.
e Engine: Return to the original trouble
ENG COOLANT condition If trouble symptom disappears, see : gsr?::i:gl‘i;ognec;;we sensor
TEMP e Change the engine coolant CHECK ITEM. = hene p
temperature using CONSULT. !
0 Engine: Return to the original trouble
IGNITION TIMING ngl'?r:ﬁ;gol?ght: Set it trouble symptom disappears, see » Adjust ignition timing (by moving

e Retard the ignition timing using
CONSULT.

CHECK ITEM.

camshatt position sensor)

POWER BALANCE

e Engine: After warming up, idle the
engine.

o A/C switch “OFF”

o Shift lever “N”

o Cut off each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

e Hamess and connector

e Compression

e Injectors

e Ignition coil with power transistor
e Spark plugs

COOLING FAN
o RB25DE,
RB25DET

o Ignition switch: ON
o Turn the cooling fan “ON" and “OFF"
using CONSULT.

Cooling fan moves and stops.

e Hamess and connector
e Cooling fan motor
e Cooling fan relay

FUEL PUMP RELAY

o Ignition switch: ON (Engine stopped)

e Turn the fuel pump relay “ON” and
“OFF” using CONSULT and listen to
operating sound.

Fuel pump relay makes the operating
sound.

e Hamess and connector
e Fuel pump relay

VIAS SOL VALVE
o RB20DE (L/B),
RB25DE

VALVE TIMING SOL

SWIRL CONT SOL
VALVE
e RB20DE (L/B)

@ Checks control items and output circuit by arbitrary ON/OFF operation.

SELF-LEARNING
CONT

o In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching “CLEAR" on the

screen.

PURG VOL CONTNV

e Engine: Run engine at 2,000 rpm.

o Turn the EVAP canister purge control
solenoid valve “ON" and “OFF” using
CONSULT and listen for operating
sound.

EVAP canister purge control solenoid
valve makes an operating sound. Check
vacuum signal for EVAP canister purge
control valve.

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

o Harness and connector

@ EVAP canister purge control solenoid
valve

o Vacuum hose
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CONSULT (Cont’d)

REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
mode. .

1. “AUTO TRIG” (Automatic trigger):

e The malfunction will be identified on the CONSULT screen in real time.

In other words, malfunction item will be displayed at the moment the malfunction is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):

e Malfunction item will not be displayed automatically on CONSULT screen even though a malfunction
is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”

e While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE”, be sure to
select to “DATA MONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment it is
detected.

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and hamness in the “DTC CONFIRMATION PROCEDURE?”, the moment a malfunction is found
the malfunction item will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. “MANU TRIG”

o If the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU
TRIG”. By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized for
further diagnosis, such as a comparison with the value for the normal operating condition.

[ seiect monmor e | [ seT Recomroinacono | [ SET RECORDING COND |

ECM INPUT SIGNALS avto Tric [T B IR | vanu TRiG |

L SELECTION FROM MENU |
|
|
|

|
|
[ |
l |
| serina]l  START |

| |
] |
| |
| |

T T

[
|
|
3

“SETTING” “AUTO TRIG" “MANU TRIG"
A malfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR" screen MONITOR" screen
automatically if detected. automatically even if
detected.

SEF529Q
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TROUBLE DIAGNOSES

CONSULT (Cont’d)
FUNCTION TEST MODE
FUNCESS TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
o Ignition switch: ON
SELF-DIAG (Engine stopped) L
RESULTS o Displays the results of on board Objective system
diagnostic system.
o Ignition switch: ON e Hamess and connector
(Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed
» Throttle position sensor circuitis | opened throttle position)
CLOSED THROTTLE | tested when throttle is opened and e Throttle position sensor (Closed
POSI closed fully. (“IDLE POSITION” is throttle position) adjustment
the test item name for the vehicles | Throttle valve: ON e Throttie linkage
in which idle is selected by throttle | closed o Verify operation in DATA
position sensor.) MONITOR mode.
e Harness and connector
i ittt
THROTTLE POSI 9 pp L valve fully opened | More than . P
SEN CKT e Throttle position sensor circuitis | Throttle valve | 3.0V adjustment
tested when throttle is opened and fully closed) ) e Throttle linkage
closed fully. uly o Verify operation in DATA
MONITOR mode.
e Ignition switch: ON Out of N/P
i o OFF
PARK/NEUT POSI (Engine stopped) . o positions e Harness an.d' conngctor
SW CKT e Neutral position switch circuit is o Neutral position switch
tested when shift lever is N/P . ON e Linkage adjustment
manipulated. In positions
e Ignition switch: ON
. e Harness and connector
(Engine stopped) o Fuel um
FUEL PUMP e Fuel pump circuit is tested by There is pressure pulsation on o Fuel pump rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. pump y

pressure when fuel tube is
pinched.

e Fuel filter clogging
e Fuel level

VALVE TIMING SV
CKT

e The valve timing control system is
diagnosed by checking for
operating sound of the solenoid
valve.

COOLING FAN
CIRCUIT
e RB25DE, RB25DET

e Ignition switch: ON A
(Engine stopped)

e Cooling fan circuit is tested when
cooling fan is rotated.

stops every 3 seconds.

The cooling fan rotates and o Cooling fan motor

e Hamess and connector

e Cooling fan relay

START SIGNAL
CIRCUIT

Ignition switch: ON — START

e Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
temperature before cranking, and
average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

Start signal: OFF — ON

e Harness and connector
e Ignition switch
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CONSULT (Cont’d)
FUNCITT“E)S TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
o Ignition switch: ON
i i i Locked position N
© PWIST SIGNAL ;Engln(astznmngi'l ssure switch Postion 19 o Harness and connector
g ¢ .owc.ar. ering oi pressu . y e Power steering oil pressure switch
CIRCUIT circuit is tested when steering Power steering oil pump
wheel is rotated fully and then set | Neutral position OFF ¢ g
to a straight line running position.
. VIAS S/V CIRCUIT  |e The variable air intake system is
o RB20DE (L/B), diagnosed by checking for opera-
RB25DE tion of the actuator.
SWRL CONT SV o The air jet swirl control system is
CIRCUIT diagnosed by checking for opera-
+ RB20DE (L/B) tion of the actuator.
e Vehicle speed sensor circuit is . .
VEHICLE SPEED tested when vehicle is running at | orole speed sensorinput 1 Hamess and connector
signal is greater than 4 km/h | e Vehicle speed sensor
SEN CKT a speed of 10 km/h (6 MPH) or
. (2 MPH). e Speedometer
higher.
e After warming up, idle the engine. e Adjust ignition timing (by moving
o Ignition timing is checked by read- A camshatft position sensor or dis-
IGN TIMING ADJ ing ignition timing with a timing :::1:T;r;gehg:tt;:\g:::::nthe tributor)
light and checking whether it ) e Camshatt position sensor drive
agrees with specifications. mechanism
e INJECTION SYS (Injector, fuel
pressure regulator, hamess or
. . L connector)
T < IGNITION SYS (Spate g,
, , : . i, istor h
MIXTURE RATIO vacuum system, etc.) is tested by Oxygen‘sensor (?OUNT More tion coil, power transistor hamess
TEST examining the oxvaen Sensor out- than 5 times during 10 sec- or connector)
g the oxyg onds e VACUUM SYS (Intake air leaks)
put at 2,000 rpm under non- -
e Oxygen sensor circuit
loaded state. .
e Oxygen sensor operation
e Fuel pressure high or low
e Mass air flow sensor
7 | e After warming up, idle the engine.
e Injector operation of each cylinder e Injector circuit (Injector, harmness or
is stopped one after another, and Difference in engine speed is connector)
resultant change in engine rotation reater than 259 bz fore e Ignition circuit (Spark plug, ignition
POWER BALANCE is examined to evaluate combus- | ¥ . Pm o coil, power transistor hamess or
. . . and after cutting off the injec-
tion of each cylinder. (This is only . connector)
. tor of each cylinder. ;
displayed for models where a e Compression
sequential multiport fuel injection e Valve timing
system is used.}
e After warming up, idle the engine. e Harness and connector
o IACV-AAC valve system is tested | Difference in engine speed is | e IACV-AAC valve
IACV-AAC/V by detecting change in engine greater than 150 rpm between | e Air passage restriction between air
SYSTEM speed when [ACV-AAC valve when valve opening is at 80% | inlet and IACV-AAC valve
opening is changed to 0%, 20% and at 20%. e IAS (idle adjusting screw) adjust-
and 80%. ment

ECM PART NUMBER

Part number of the ECM equipped on the vehicle can be read.

ECM: 23710-XXXXX
ECM-TCM: 23740-XXXXX
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TROUBLE DIAGNOSES

Symptom Matrix Chart

RELATION BETWEEN CONTROL ITEMS AND SENSORS/ACTUATORS

Control items

©: High possibility to control damage
O: Low possibility to control damage

Sensors and actuators

Fuel injection

control

Auxiliary electric fan control

Fail-safe

Crankshaft position sensor

© | Air/tuel ratio feedback control

© | Fuet cut control

© | ignition timing control
© | Fuel pump drive control

© | Idle speed control

© | Air conditioner cut control

© | Heated oxygen sensor heater control

QO | Canister purge control

© | Variable valve timing control

© | Variable air intake valve control (NA)

QO | Turbo pressure control (T/C)

O | Seli-diagnosis

O | Engine, A/T, TCS/ABS integrated control

Ring gear crankshaft position sensor
[RB20DE (L/B)]

Mass air flow sensor

@)

©

®)

O
O

O

Engine coolant temperature sensor

O (O © | ©| Fuel injection control

@)
@)
®)

1

O

O O] O | ©] Air jet swirl control RB20DE (L/B)

®)
@)

O

Heated oxygen sensor

Knock sensor

Vehicle speed sensor

Throttie position sensor

Olo] |©] 0|0

Ol0o} [e]| 0 |0

O|0

Oy 10|10} 0 |O

o}

Sensors

Turbo pressure sensor (T/C)

Ol0e|0

O|0 0|00 O |O

Refrigerant pressure sensor

START

Ignition switch

IGN

@|0

0|0

0|0

OO0 |I0]0] |0

Air conditioner switch

00|00

01010

Park/neutral position switch

o| |e|e|,lolo

Ol|0|©o

Power steering oil pressure switch

O] [O|0|0|0] 100

Electrical load switch

Battery voltage

Olo|I00|016| O] |00

Injector

0|0

Power transistor

Ignition system

Ignition coil

0|0|0

AAC valve

Fuel pump relay

Fuel pump

ECM & IGN coil retay

0|0|0

Auxiliary electric fan relay

Actuators

Air conditioner relay

(OX(@] k@)

O0|0|0

Canister purge control valve

0{0

Variable valve timing control solenoid vaive

Variable air intake control solenoid valve
(NA)

Air jet swirl control solenoid valve
[RB20DE (L/B)]

Turbo pressure control solenoid valve
(T/C)

FPCM (T/C)

Dropping resistor (T/C)

O|0

Others

Air regulator

Canister

EC-28

R S T T AN




TROUBLE DIAGNOSES
Symptom Matrix Chart (Cont’d)
—RELATION BETWEEN TROUBLE SYMPTOMS AND SENSORS
” Sensors s?jaort ':glftj Rough idle Poor derivability Engine stall
3|3 2
[}
2|2 g |2, @
- 2|e Zl s 213 o
gle 5|2 E|8|E
©: High possibility | Symptom > c g 815 13 o
O: Low possibility <15 2 g g S ol o o133
HEIEANL HEHERLHE 1HBEHE
Slalelell 5|3 AR SiLl_ sy
HHEHEHBHEEHEEEEBERRHEH A
8lelz|Siglsl=l2lalxlsl5|BB812|5|2!5|8]:|5|8|c]c
212|8|R|u|E|3|=|=|8|e|2|alale|8|2|=|56|8|5|3|&|8|S
| open o ARERE o BR
Crankshaft position
sensor (POS, REF) | P aneous olfe o|0o| |o|o|o|o o|ojojo O |
Ring gear crankshaft ST
position sensor Open 'e]ke O O|C|IOl0 O
[RB20DE (L/B))
5 Open 0|0 © 0|00 01010]|0 O 0|00 pg§
c
2 | signal High output Ol0o O|0|0|0]|0|0|0 0}0|0]|0O O
g Low output oo ololololololololo] Tolololol To A
E Ground Open @) ©|0|0|C ©
& [Power supply | Open ojol |©]| |olo|lololololo O] |0|0]|0
o Open/short O[0|0| |ojojo] [olojojololo 0[0|0
pens sontor [Hgn resstance | O[O O] _|O ololololo[o olololol [0
Low resistance 0]10l0 0]0 0101000010 O|0|0]|0|0[I0|0|O
fated oxygen e | Openishort olo|o ® ol |ojo| |olo]o
Open/short 0|0 O|©|0
Knock sensor High output 010 O
Low output O Qo
Vehicle speed sensor | Open/short O O O[0
5 Open/short Ol |0]O| [O|0|C|O] |O|0] |O] [O]0] |0o]°ej0o
;’grrottle position sen- I stable output O ©) Q|0 O ®)
Poor adjustment O
Turb -
sgr (gr/%ressure sen | open o)
Refrigerant pressure | Open o O
sensor Short O O
Ignition switch (IGN) | Open © Q0|00
I(%r}iﬂ%qnswitch Open ololo
Air conditioner switch | Open
Park/neutral position | OPeNn O © Aielle; \
switch Short O )
Power steering oil Open O @)
pressure switch Short O O
Electrical load switch | Open O
tbiAQL:T'tiﬁFl)’:gx communica- Open/short ’ ll@)
C I uni
Sl?[;g{; unit power Open ) | e|o|d
Sensor ground Open/short Q|00 O Ol0|0I0|0|1010|0 O o0 Q|00
emr nitand con- | Boor contact - |o] o] o] o] o]ojo|o|o|o|o]olololo|olololo|olofo|olofo
*: Fast idle
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Symptom Matrix Chart (Cont’d)

Sensor-related problems

Symptom characteristics and inspection hints

Crankshaft position sensor
(POS, REF)

Open

Engine will not start when either REF signal circuit or POS signal circuit is open. |
Neither fuel system nor ignition system outputs contro! signals.

Instanta-
neous break

Symptoms vary with the break time and the vehicle’s driving conditions. Light
shock or surging will occur while the vehicle is being driven, and the engine will
stall at idle speed.

Ring gear crankshaft position

No airffuel ratio compensation is carried out during lean burn status. Drivability

sensor [RB20DE (L/B)] Open may be affected.
Open Enters fail-safe mode. Driving under 2,400 rpm is allowed.
. Air/fuel ratio becomes rich. Black smoke may be noted. Poor contact at the
Signal | High output | oriind could be the cause.
Mass air flow sensor Air/fuel ratio becomes lean. Dirty hot wire or air entering the system could be the
Low output cause
Ground |Open Airffuel ratio becomes over-rich.
Power |Open Same symptom as when signal wire is open. v
Enters fail-safe mode. Malfunction indicator lamp comes ON. Ordinary driving is
Open/short allowe% Problems tend to occur when engine is cold or engine coolant tempera-
ture is high.
sEnge coolant temperature sen- [yion"regis— | Detects low engine coolant temperature. Problems tend to occur after engine
tance warm-up.
Low resis- Detects high engine coolant temperature. Problems tend to occur when engine is
tance cold.
Heated oxygen sensor Open/short | Base airffuel ratio is used.
Open/short :]gor:'gicclm timing is retarded within the knock control range. Lack of power may be
Knock sensor High output Lgorzglgn timing is retarded within the knock control range. Lack of power may be
Low output | Ignition timing may not be retarded when knock is detected.
Vehicle speed sensor Open/short | Fuel cut time becomes _shorter, or no fuel cut is observed.
Open/short Base idle speed is used. Fuel injection is not increased during acceleration. A/T

Throttle position sensor

shift point changes for A/T vehicles.

Unstable out-
put

Unnecessary cut-in fuel injection could be the cause. Poor contact at the ground
or control unit could be the cause.

Poor adjust- | ldle judgment is “OFF” while idling. Condition retumns normal by turning the igni-
ment tion switch ON and OFF repeatedly.
Turbo pressure sensor (T/C) Open Turbo pressure is judged zero. No remarkable malfunction will be detected.
Refrigerant pressure is judged high. Idle speed remains high while the air condi-
Refrigerant pressure sensor Opern tioner is ON.
1
9 P Short Refrigerant pressure is judged low. Idle speed remains low while the air condi-
tioner is ON.
Ignition switch (IGN) Open Engine will not start because neither fuel system nor ignition system outputs con-
trol signals.
s : Engine starts in normal condition. Engine may not start when temperature is
Ignition switch (START) Open exremely low.
Air conditioner switch Open Air conditioner will not operate. No other malfunction will be noted.
Open Park/neutral position switch is judged “OFF". Target engine speed for cold engine
P in N or P position is reduced.
Park/neutral position switch Park/neutral position switch is judged “ON. Fast idle is effective when the engine
Short is cold and the gear is in other than N and P positions. Vehicle excessively
creeps.
Engine may stall when the steering wheel is turned while the vehicle is standstill
Power steering oil pressure Open and the accelerator pedal is lightly pressed, or when the steering wheel is tumed
switch during deceleration.
Short Power steering switch is judged “ON.” Value will be compensated constantly.
Electricai load switch Open idle speed drops so that the engine can stall when electrical load is applied.
Multiplex communication line Open/short ;?égttj; reduction control is not performed. Therefore, shift shock becomes
Control unit power supply Open Engine will not start because neither fuel system nor ignition system outputs con-
trol signals.
Sensor ground Opervshort | Same symptoms as when sensor hamess is open.
Poor contact |in case of poor contact, the connector fitting may be loose. In case of water
Control unit and connector Water intru- | intrusion, the engine stalls and become inoperative for a while. The engine may
sion restart soon in some cases.
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| Symptom Matrix Chart (Cont’d)
“~ RELATION BETWEEN TROUBLE SYMPTOMS AND ACTUATORS

e

Actuators s’;‘;’n ;‘é’g Rough idle Poor derivability Engine stall
ol B
8|8 2
ele = cl 2 @}
ol @ 2 LlD
£lE sl al=13
HH 2% E18|8
©: High possibility | Symptom -m cle 8|3 g1zl
QO: Low possibility S 2 s|< 5 i EARIE:
Sl k: o|lo|B|E| |£]|E sl 12]5]=
213(2|al0 s|s(3|2|.|3|3 sie Slslc
2le|lo(5|elelaolElBl8|8lEl|alo|els slglg|2(=|&8 AT
e1ols|I2lecis|s|2l2ls|Sis|o|2E|8]5 olelagjoe|®|lolc
slololIGlol=|2i5|5|°2|Pleslcle|x|s|lalelE < £lolalo
°le BTGl =2 218l 2|I28|31alZ|S|13813813|8lclc
olZ|olol=l2|3|2|2|8|s|oi515iclel=l=]c]o|8[2]|R|a8|
ZiZ2|0|Tlwu T |33 |Sla|Tia|la|2|la|c|Z|(a|lo|I3|Olw|o]o _
Power supply Open olololo ©|O0|0|0|0|0|0 olielNolle; O BR
Coil Open 0Oj0]|0O[O ©[@|0|0|0|0|0O 0|00} 0O O
lomecioat L% 0|0|0|0 ololelolofolo]o olololo]| |o ST
3 Short olololo ololololo[olo ololololo] Jo
o Foreign material | Q| OOl O QIO |0|0|0|010 O|0|010]|0 O |
Injection port BS |
Clogs Ol10]0|0 Q|e|O|0|ol0ol0o|0|0 0|0} 0|0 O
Ignition signal (Power
trgansistor drive signal) Open © O]0|0|0|0O 0|0|0|0|© 0|0 H /a\
Ignition primary signal A
(Powe;r)transistor Open © OloI0|I0I0 O|0|0I0|© O|©
groun
= Power supply Open © olololojo 0|©|0|0|6 O|© EL
2 | Primary side Open © Ol0|0|0|0 0|©|6|0|0 O|©
O
= 0 ©10|0
5/ Secondary side pen © 01010100 0|0 O SD
Leaks 0|010;|0 Q1010|010 0|0 Ol0[0]10]0 O
2 | Power supply | Open ololo] |o o] |olo
>
g Drive circuit Open O|0|0 O O O|0O
Fuel pump relay Open o 0|0 ©|©]0|0
Auxiliary electric fan
relay [RB25DE, Open O O
RB25DET] .
Canister purge con- | Open : O
trol valve Shont 0[O oloJolol Jo Ol _{O]O] |O
Variable valve timin
control solenoid valve | OPEN 00 O O
Variable air intake Open O10
control solenoid valve
(NA) Short Ol|0O
Air jet swirl control Open O| 0|0
solenoid valve
[RB20DE (U/B)] Short O - O O
Turbo pressure'con~ o o
trol solenoid valve pen
(T/C) O
Injector ground (Total [Open © ©lojo|© :
ground) br}zt:é\taneous olo olo olololo

* Fast idle
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Symptom Matrix Chart (Cont’d)

Actuator-related malfunction

Symptom characteristics and inspection hints

Power Open o
supply P An open circuit causes no fuel injection to the corresponding cylinder, and the
Coil Open heated oxygen sensor output becomes lean. When the open circuits are
P observed at all cylinders, the engine will not start.
Open ‘
, Drive A short circuit causes continuous fuel injection to the corresponding cylinder, and
Injector circut | Short over-rich air/fuel ratio and misfire will be noted. When the short circuits are ‘
observed at alt cylinders, the engine will not start.
Foreign Forei . . . . ]
? oreign material causes continuous fuel injection to the corresponding cylinder.
Injection | material g j p g cylinder.
port Clogs Symptoms vary with the condition how the injection port is clogged. Air/fuel ratio
9 compensation factor becomes larger. (110 to 125%)
Ignition signal (Power transistor ;
drive signal) Open
Ignition primary signal (Power | 501 e An open circuit causes no fuel injection to the corresponding cylinder, and the
transistor ground) heated oxygen sensor output becomes lean.
Power e When the open circuits are observed at all cylinders, the engine will not start.
supply Open e In case of instantaneous break, symptoms vary with the break time and the
Primary vehicle’s driving conditions. Light shock or surging will occur while the vehicle
- . ; Open is being driven.
Ignition coil side P o The engine will stall when break time is long.
Second- | Open
ary side |{ eaks
Power |q . . . -
supply pen AAC valve is fully closed. Symptoms vary with the base engine speed. When it is
AAC valve - too low, engine may stall while the vehicle is decelerating or when the power
Drive Open steering load or electrical load is applied.
circuit
Fuel pump relay Open Engine will not start. In case of instantaneous break, surging may occur.
Auxiliary electric fan relay o . : .
[RB25DE, RB25DET] Open Auxiliary electric fan will not operate even after warm-up is completed.
Open The valve will not purge. Gasoline smell may be noted when the weather is hot.
Canister purge control valve The valve purges constantly. In summertime, engine may stall at idle speed due -
Short to rich air/fuel ratio. In wintertime, various malfunctions may occur due to lean
air/fuel ratio.
Variable valve timing control o :
solenoid valve Open Valve timing not switched.
Variable air intake control sole- Open Variable air intake valve opens, and torque in low speed range is reduced.
noid valve (NA) Short Variable air intake valve closes, and torque in high speed range is reduced.
Air jet swirl control solenoid Open Air jet swirl control valve remains closed.
valve [RB20DE (L/B)] Short Air jet swir control valve remains open.
I;’lr‘?: (prr/%s)sure control solenoid | 556, Swing valve opens earlier, and maximum turbo pressure is reduced.
Open Engine will not start because the injectors do not operate.
injector ground (Total ground) instanta- Symptoms vary with the break time and the vehicle’s driving conditions. Surging

neous break

or engine stall may occur when the instantaneous break occurred during fuel
injection. |

SA—

T
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Symptom Matrix Chart (Cont’d)

 RELATION BETWEEN TROUBLE SYMPTOMS AND ENGINE MECHANICAL/ACCESSORIES
Malfunction of the gasoline engine will not occur when the three elements of combustion (compression
pressure, air/fuel mixture, and spark) are all normal. Though the air/ffuel mixture and the spark (ignition tim-
ing) are controlled by ECM (-TCM) control unit, if the engine mechanical is malfunctioning, a malfunction will
occur. (The table below shows universal cases. Some cases may not apply to the vehicle.) ‘ @l

No Hard

start | start Poor drivability Engine stall

)
3]
<
Q@
=4
a
)

Engine mechanical-related malfunction

©: High possibility
O: Medium possibility
A: Low possibility

Surging (during acceleration)

No combustion

With combustion

Cold engine

Hot engine

F idle not effective*

High idle

Lack of power

Surging (during cruising)

Knocking

Afterburn

Deceleration
OlO O | > | Load applied

Overheat

>
>
ololo|p || Atide

>{0] [0[0JO0[0] [O] [O|0|O

>1010|0|0|0] |O

Low idle
Backfire
Driving

>
1O 101001000101 |0|010]0 O 1001001010 Idie unstable when engine is cold

>1 0 |19|0|0|0|0|0|®|0|>I0|0|0

Air sucked in at oil level gauge

Air sucked in at oil filler cap

Loose air duct (A-F/M downstream)
Misconnection of canister piping
Cracked intake manifold

PCV valve stuck open

Clogged fuel strainer

Clogged air cleaner element
Malfunctioning pressure regulator A
improper gasoline properties A
EGR valve stuck open

Deposits on valve

Excessive canister purge volume

>

D>

Air/fuel mix-
ture

D> DD D> | DD | Idle unstable when engine is hot

©)
O
>
>

O Ol |b b | b | D> | Excessive fuel consumption
()]
=

O|Oo

>1 O |0]0O[0|0|0|0}10] |0|0[0|0] |O] [O]0]O

>1 0 |©]0]|0|0|0|0]0] [O[O|0|O

Misconnection of high-tension wire

Improperly adjusted ignition timing
Spark Malfunctioning spark plug
High-tension wire leaks
Distributor cap leaks

O|0] [Ofe|>|>|P

@)

Compres- Improper valve contact
sion pres- - -
sure Worn piston ring

>ID|DiD>
> |O|O]O]O
O|0|0J|0] |0}|©
O |P]OJO] O] O [O}OO|O|>|O[O]0|0|0]0|0

O 10]0|0|10|0|10]10[0|0[0|O0[O|0] [O] 1O
0 1010]|0|0|0]|0] 0|00 O[O0 OO0 [O[O|O[O|O| Poor acceleration
0 10]0]|0|0|0|10]0|0|O[0[O|O OO0 |O|O|O|O|O| Hesitation
O 10]0]|0]|0|0|0] 0000|0000 [O|OI0|O
SRCllclie]le](e]e]f] 0] o] (e](e] e]ie](e]ie]le](e]e

O

Clogged catalytic converter or
exhaust system

Low base idle speed
Dragging brake

Belt tension too high

Air conditioner load too heavy
A/T load too heavy

;%rfxgn material (vinyl, etc.) in fuel alololo ololololololo
Ciogged radiator or capacitor O

O

®)
©)
O

>0 0] O |O|O|O|O

O |0]0]0] |01 0O
O |PO[O] 0] O |O]O|0|0O|>|0[0]O|0]0|0]0

Others

O
O
>
>
>
>
>

>
Ol0|0|0

O

*: Fast idle

Adding to the items listed above, check the following.
o Wiring hamess for tension

e Ground wires for loosenes

o Fluids and oils for levels

e All connectors for .connection

e Battery connections for loosenes and corrosion

e Drive belts for loosenes
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Symptom Matrix Chart (Cont’d)

Engine mechanical-related malfunction

Symptom characteristics and inspection hints

Air sucked in at oil level gauge

Air sucked in at oil filler cap

Loose air duct (A-F/M downstream)

Misconnection of canister piping

Cracked intake manifold

e Air/fuel ratio becomes lean.

e Airffuel ratio compensation factor becomes higher.

o Intake manifold induction vacuum becomes lower.

**Use an induction vacuum (pressure) gauge for check.

* Common to all air sucking conditions from air intake system.

PCV valve stuck open

Abnormal noise (peep) may be heard.

Clogged fuel strainer

Symptoms vary with the condition how they are clogged. However, the

Air/fuel symptoms tend to occur when the vehicle is driving at high speed and
mixture | Clogged air cleaner element under high load.
Malfunctioning pressure regulator Various symptoms occur depending on the fuel pressure.
Improper gasoline properties Various symptoms occur depending on the properties.
EGR valve stuck open
| . Airffuel ratio becomes lean. Air/fuel ratio compensation factor becomes
Deposits on valve .
higher. ;
Excessive canister purge volume ;ngme may stalt when the accelerator pedal is lightly pressed. (Especially
in summertime.) :
Misconnection of high-tension wire Check if the ignition timing is correct.
Improperly adjusted ignition timing
Spark Malfunctioning spark plug
High-tension wire leaks
— Symptoms vary with the degree of leaks.
Distributor cap leaks
Com- improper valve contact Symptoms vary with the degree of contact and the number of cylinders.
pression
pressure | Worn piston ring Symptoms vary with the degree of wear and the number of cylinders.
Iyti nvert -
erc';gged catalytic converter or exhaust sgs In many cases, engine stalls and then restarts after a while. %
Low base idle speed Englr.xe may stall Whlk? the vehlf:le is c}eceleratmg or when the power ;
steering load or electrical load is applied.
Dragging brake
Others

Belt tension too high

Air conditioner load too heavy

Too much refrigerant in the system.

A/T load too heavy

Insufficient A/T fluid (FR model)

Foreign material (vinyl, etc.) in fuel tank

Symptom tends to occur when fuel level in the tank becomes lower.

Clogged radiator or capacitor
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VAY) | Idle Speed Inspection and Adjustment
ﬁ \ Idle speed specification (After warm-up)
T CONSULT
/ ! = Engine type R?E/%?E RB25DE | RB25DET
Idie speed [N or P position] 65050 @ﬂ
Data link (Air conditioner ON) (700 - 900)*
‘ connector for .
i Base idle speed {rpm)
/ fom, CONSULT (Feedback contro! cancelled) 600
Ignition timing (BTDC®/rpm)
{Feedback control cancelled) 10£2/600 152/600
ECL1638D AT
CO density (%) 0.1, max.
‘ HC density {(ppm) 50, max.

Vehicle front *: Idle speed varies with air conditioner refrigerant pressure and engine cool-
! / ant temperature.
G e Warm up engine to normal operating temperature. ST

e Connect “CONSULT” to the data link connector for CON-
SULT (under the instrument lower driver panel) and turn
ignition switch ON. BS

@ e Connect a tachometer to the engine speed detection ter-
minal.

e Check that the air conditioner load, power steering pump MA
load, and various electrical loads are not applied to the
engine. During inspection and adjustment, the A/T selec-

tor lever must be in “N” or “P” position. EL
\ e Perform “IACV-AAC VALVE ADJ” in “WORK SUPPORT”
NS mode with CONSULT.

Throttle position sensor e Disconnect throttle position sensor harness connector. Sh)
8 /0 SO PN

Haress connector

(Above step cancels the idle speed feedback control.)

-1_,:1' o
e\ e a:
T LA e z <
_positionl’ ) 2"/'&%
sensor . a5 ( ¥/ f

Hamess connector
AN

RB20DE (L/B), RB25DE /A= e Turn idle speed adjusting screw (IAS) on the AAC valve
’( \ = assembly to adjust base idle speed to 600 rpm.
/{ 1= e Turning IAS clockwise makes base idle speed lower. Turning
IAS counterclockwise makes base idle speed higher.
e Cancel “IACV-AAC VALVE ADJ” in “WORK SUPPORT”
mode with CONSULT.
e Connect throttle position sensor harness connector.
Idle speed adjusting screw Throte chan% e Check that the actual idle speed is 650+50 rpm.
i
ECL1641D

o

e

Ve

NS
ECL1786D
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Primary wire for

\No. 1 cylinder
(for ignition timing
‘ detection)

EMLO0993D

™~ C-)/ N/ /

Crankshaft position sensor mounting bolt
Ignition timing ) i
retard direction , 7

A

Ignition timing
sadvance direction

ECL1643D

Ignition Timing Inspection and Adjustment
o® Install a timing light to the ignition timing detection loop (blue).i/

e Perform “IACV-AAC VALVE ADJ” in “WORK SUPPORT}

mode with CONSULT.

¢®Disconnect throttle position sensor harness connector.
(Above step cancels the idle speed and ignition timing feedback
controls.)

o® With the engine idling, check that the ignition timing and base}
idle speed is within the specification listed below. ;
e If not within the specifications, loosen the crankshaft positionj
sensor mounting bolt, turn the crankshaft position sensor and
adjust the ignition timing to the specifications. Turning theE
crankshaft position sensor counterclockwise advances the

ignition timing.
Unit: BTDC®/rpm;
Engine type RB20DE (L/B) RB25DE, RB25DET
Ignition timing 10+2/600 15+2/600

@ e®Cancel “IACV-AAC VALVE ADJ” in “WORK SUPPORT
mode with CONSULT. e
@ o®Connect throttle position sensor harness connector.
e®Race engine and check that the ignition timing advances
immediately. g

CAUTION: %
When idle speed or ignition timing is checked and adjusted
with the throttle position sensor harness connectof
disconnected, the self-diagnostic results of the throttle con
trol unit and the ABS must be erased. To erase the self-diag
nostic results, first turn ignition switch OFF, and then start th¢
engine. Confirm that the TCS OFF indicator lamp, 4WD indica
tor lamp, and ABS indicator lamp are all OFF, then erase th¢
self-diagnostic results. This must be done because discon
nection of the throttle position sensor harness connector
even for engine adjustment, will make control units to detec
abnormal status. ‘
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Insert probe into left exhaust pipe.

ECL1788D

Maifunction indicator lamp

ECO0090D

Air/Fuel Ratio Inspection

CO/HC DENSITY INSPECTION

The vehicle uses air/fuel ratio feedback system with learning func-
tion. Because wide range of compensation is available, no CO/HC
density adjustment is necessary.

e Warm up engine to normal operating temperature, and check
that the idle speed and the ignition timing are within the speci-
fications. Then, check CO/HC density with CO/HC meter.

CAUTION:

RB25DET-A/T model uses exhaust pressure-sensitive control

muffler. Therefore, insert probe of the CO/HC meter into the

left exhaust pipe. (Under no-load condition, exhaust gas is
emitted from the left exhaust pipe only.)

e [f not within the specifications, check the air/fuel ratio feedback

status as follows.
e Select “M/R F/C MNT” in “DATA MONITOR” mode.
e Run engine at approx. 2,000 rpm or higher and check that
“RICH” and “LEAN" are displayed alternately.
@ e Turn ignition switch ON and connect terminals CHK and
IGN on the data link connector for CONSULT (under
' instrument lower driver panel) for 2 seconds or more with
a suitable harness, then disconnect them.

e Warm up the engine to normal operating temperature, then run
the engine at 2,000 rpm or higher. Check that the malfunction
indicator lamp blinks at least five times in 10 seconds.

e Engine speed should be increased (approx. 2,000 rpm)

before performing check, even though the air/fuel ratio

feedback control is active during idling.
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TROUBLE DIAGNOSES

(@]
Fuel damper
K

Fuel feed hose
1

ECL1645D
1 [T
Fuel feed hose Fuel damper '

/

EFJ0828D

Fuel Pressure Inspection

QUICK INSPECTION
e Turn ignition switch ON (engine not running).
e Select “FUEL PUMP CIRCUIT” in “FUNCTION TEST &
mode.
e Pinch fuel hose with fingers and check for pulsation.
@ e Pinch fuel hose between fuel filter and fuel gallery (fuel j§
damper for RB25DET model) with fingers while fuel pump |§
is operating. Hose should feel hard or pulsating.

INSPECTION USING FUEL PRESSURE GAUGE
Releasing fuel pressure

e Start engine. {
e Select “FUEL PRESSURE RELEASE” in “WORK SUP-
PORT” mode. !

e Touch “START” and after engine stalls, crank it two or §
three times to release all fuel pressure. ]

@ e Start engine and disconnect fuel pump fuse. ]
e After engine stalls, crank it two or three times to release §

all fuel pressure. ]

Installing fuel pressure gauge
e Connect a fuel pressure gauge between fuel filter and fuel
gallery (fuel damper for RB25DET model). ‘

CAUTION:
When disconnecting fuel hose, use shop cloth to remove any}
fuel leaks.

e Install fuel pump fuse.

Fuel pressure standard value confirmation

e Start engine and check that the fuel pressure is as specified. |
Fuel pressure [MPa (kg/cm?)] ~
At idle: 0.25 (2.5)
When vacuum hose is disconnected from pres-
sure regulator: 0.29 (3.0)

e If the vehicle shows poor starting, check fuel pressure for
approx. 5 seconds after ignition switch is turned ON (During 3
sec. after ignition switch turned ON for RB25DET model). ‘

Fuel pressure [MPa (kg/cm?)]
During 5 sec. after ignition switch turned ON:
0.29 (3.0)

e When fuel pressure is NG ;
Too high: Malfunctioning pressure regulator, malfunctioning
fuel damper, clogged fuel return line, bent hose
Too low: Malfunctioning pressure regulator, malfunctioning fuel
damper, poor fuel pump discharging, clogged fuel supply line,}
clogged fuel filter

CAUTION: ,

Also check fuel pressure at increased engine speed.

EC-38 L




TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference
Value

SIGNAL VOLTAGES MEASURED WITH OSCILLOSCOPE AND CIRCUIT TESTER

"o Signal voltages measured at ECM (-TCM) terminals (terminals for engine control) with a circuit tester and
example of waveforms displayed on an oscilloscope are shown below. ' @l
For signal terminals for A/T control, refer to “A/T Trouble Diagnosis” in AT section.

Measured data are affected by many factors such as irregularity of parts, vehicle history, operating
conditions, environment, service status, and measuring instruments and methods.

T T T | A
101]102]103]104| [105/106{107 23] 24T 25 I[“T“[“f]“[‘;l"{l : ‘5146[515[5 67 Ar
26(27]28/29}30 48149,50]|51{52{53|68/69{70{71
1091110111/112] [113{1141115 3313413536137 31132 [54[55156]57}58173174[75[76] 72
117|118/119/120 2 1211122)123 [38]39] 1 [40]41 42143 P [59[60[61[62]63]4 [77!78179__8_0_, BR
@ RX | TX CHKIIGN (Data link connector for CONSULT) ST
(=)
ECQ0357D Rg
Terminal | signal name Atidle At approx. 2,000 rpm ua
o |
When cranking: Approx. 0.12V
(\2
; EL
2
0 Approx. 0.15 - 0.25V
; Dms v) SD
2 11 6
5 Ignition signal ECL1416D 4
; (Power transistor 2
8 drive signal) At idle: Approx. 0.1V Of1
9 V)
8 £15
2 i ECL1418D
0
7
ECL1417D
. Approx. 1V . .
4 ECM & IGN cail (During approx. 1.5 sec. after ignition switch turned OFF: -
relay control signal | Approx. 1V
1.5 sec. after ignition switch tumed OFF: Battery voltage)
[RB20DE (L/B), RB25DE] Approx. 3V
Approx. 1.2V
(V_) KN (’\g ] i
15 T 10— 3
10 — 5 i
5 7 f
T ; : i RN
TOms . : l(?mls f : :
' T 1] - 2
. ECLIBATD ECL1648D
5 Tachometer drive
signal [RB25DET] -
Approx. 7.2V
M T 1] YT : I
‘r | | 1
il RO
T oHLLHLL
. i ] i '
[—-?——rv-loms i ] -—-‘,-lesII L i
BREREE | O T
ECL 17900 ECLIT91D

NOTE: Above voltages are measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference
Value (Cont’d)

Te;\r}noinal Signal name Atidle At approx. 2,000 rpm
Approx. 12V Approx. 8V
(V) v)
15 15
10 10
11 AAC valve control 5 ] g 0T 0T =0
signal 0
2mg 2m
T Jﬁ
ECL1421D ECL1422D
[RB20DE (L/B), RB25DE]
During 5 sec. after ignition switch turned ON: Approx.
0.25V
5 sec. after ignition switch turned ON: Battery voltage Approx. 0.25V
When cranking: Approx. 0.25V
i Fuel pump relay | At idle: Approx. 0.25V
control signal [RstDET]
During 3 sec. after ignition switch tumed ON: Approx.
0.8v
3 sec. after ignition switch turned ON: Battery voltage Approx. 0.8V
When cranking: Approx. 0.9V
At idle: Approx. 0.8V
14 Air conditioner Air conditioner OFF: Battery voltage -
relay control signal | Air conditioner ON: Approx. 0.25V
MIL OFF: Battery voltage
17 Malfunction indica- | MIL ON -
tor lamp RB20DE (L/B), RB25DE: Approx. 0.85V
RB25DET: Approx. 0.1V
20 Ignition switch Approx. 0V -
(START) signal {Ignition switch at START: Battery voltage) :
21 Air conditioner Air conditioner OFF: Approx. 4.7V - ;
switch signal Air conditioner ON: Approx. 0.1V
22 (CHK) Check (Diagnosis | CONSULT connected: Approx. OV -
start) CONSULT not connected: Approx. 0V é
- Accelerator pedal released: Approx. 0.5V
23 zs;:glres;i)o::'lon Accelerator pedal fully depressed: Approx. 4.2V Approx. 0.6 - 0.7V ;
9 (Ignition switch ON, engine not running) :
24 (IGN) Ignition switch Ignition switch OFF: Approx. OV -
(IGN) signal Ignition switch ON: Battery voltage
25, 32
43
116 Ground Approx. OV «
124
Power steering oil ) ) ‘
26 pressure switch Steering wheel not tumed: Approx. 4.7V -

signal

Steering wheel turned: Approx. 0V

NOTE: Above voltages are measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference

Value (Cont’d)

Terminal
No.

Signal name

At idle

At approx. 2,000 rpm

Approx. 4.7V or approx. OV (when parked)

[RB20DE (L/B)]

When driving at approx. 40 km/h: Approx. 2.4V @ﬂ
v
6 !
4-,.,.,-.:---»- 1
2HM
0
———20ms AT
RN
ECL1792D
29 Vehicle speed sen-
sor signal [RB25DE, RB25DET] BR
When driving at approx. 40 km/h: Approx. 2.4V
W)
6-— - o B o B == | Y ST
4
2
0
o= RS
| !
ECL1650D
HA
30 Head lamp switch | Light switch OFF: Approx. OV -
signal Light switch ON: Battery voltage
31 Ignition power sup- | Ignition switch OFF: Approx. OV - EL
ply Ignition switch ON: Battery voltage
Idle position switch S@
signal Approx. OV
3 [RB20DE (L/B), Battery voltage (When accelerator pedal is depressed)
RB25DET-A/T]
Throttle opening Accelerator pedal released: Approx. 0.5V
signal Accelerator pedal fully depressed: Approx. 4.2V
37 [RB25DE-4WD-M/ | (Ignition switch ON, engine not running) Approx. 0.7V
T, RB25DE-A/T,
BR25DET]
Neutral signal Selector lever in Neutral or in N or P position: Approx. OV
39 (Park/Neutral posi- | Selector lever in other positions: Approx. 4.8V -
tion switch)
Full switch'signal | Accelerator pedal released: Approx. OV
41 [RB20DE (L/B), Accelerator pedal fully depressed: Battery voltage -
RB25DET-A/T] (!gnition switch ON, engine not running)

NOTE: Above voltages are measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference

Value (Cont’d)

Tem?al Signal name At idle At approx. 2,000 rpm
When cranking: Approx. 1.3V
(V)
6 | —
4
2
0
Approx. 1.4V
A ;
6
45 rs‘zlnsor 20° ) sig- At idle: Approx. 1.35 - 1.4V 0
V) T :
A e e s
: i ECL1426D
i2 ms
ECL1425D
When cranking: Approx. 2.6V
V)
[ o e e oy
4
2
0 Miggimpy s Approx. 2.6V
V)
.oms 6
Crankshaft position l IE D g
46 > . CL1427
sensor 1° (POS) signal " At idle: Approx. 2.6V 0
1]
g-,._- g lo.ls.r'x
2 OO ECL1429D
0.5ms
I
ECL1428D
When cranking (DC range): Approx. 0.1V
(AC range): Approx. 0.5V
(|V;[ T
| ct C
5! ' DC range: Approx. 0.1V
INANA AC range: Approx. 3.2V
‘ v}
ms | | 15—
Ring gear crankshaft I 10
E)F?gition Ese(rc/sgr] signal ECLI793D 5! VA P\ ﬁ A
20D ) At idle (D - Approx. 0.1V 0 1
a7 o (RG Rnge): ABBrx 3V URIRTIVAVATRVAY
L I ‘ ‘ I ~—=0.2ms | !
10 —— N
5 e ECL1795D0
0 /1/7\ \‘// N
0.2ms
[
ECL1734D
Turbo pressure sensor -
[Ségengé DET] Approx. 2.7V (When engine raced suddenly: Approx. 2.7 - 3.1V}
Tr}rome position sensor,
refrigerant pressure
48 sensor, turbo pressure | APProX. 5.2V «
sensor power supply
49 Rear defogger switch Rear defogger switch OFF: Approx. OV -

signal

Rear defogger switch ON: Battery voitage

NOTE: Above voltages are measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference

Value (Cont’d)
Te;\ln;inal Signal name Atidle At approx. 2,000 rpm
Fluctuates between approx. 0.1 to 0.4V and approx. - 1
0.7 to 0.9V Gl
v o T
1.5 : g { ] !
1.0 .
: - MaVa¥a¥aVa¥aVuV¥aVa¥aVs
go | Heated oxygen sensor 0.5 \\ f X f 0.5 ARV
signal 0 0 ; ;
|
1s ~tls
| 111 § AT’
ECL1863D ECL18640
Throttle motor sensor - BR
51 [s}leana;DETj Approx. 3.4V (Voltage becomes lower when TCS operates.)
Motor throttle switch - STF
5 [s;;an;éDE‘n Approx. 4.7V (When TCS is operating: Approx. 0V)
Mass air flow sensor Ignition switch ON: Approx. 0.2V RS
. . . 1.6-1.7V
54 signal At idle: Approx. 1.1 - 1.2V Approx. 1.6
Mass air flow sensor
55 ground Approx. OV « HA
56 Engine coolant tem- Coolant temperature approx. 20°C: Approx. 3.5V -
perature sensor signal | Coolant temperature approx. 80°C: Approx. 1.2V Ef’
=N
. Approx. 0.36V min.
57 s:r:ggfrant pressure (Voitage increases as the air conditioner refrigerant -
pressure increases.) S@
62 Knock sensor signal 1 | Approx. 0.4 - 2V (*)
*: Voltage varies with measuring range (internal resis- -
63 Knock sensor signal 2 | tance) of a circuit tester.
67 Control unit power sup-
72 ply Battery voltage -
75 (RX) Receive (Data inputto | CONSULT connected: Approx. 0.25V -
control unit) CONSULT not connected: Battery voltage
76 (TX) Transmit (Data output | CONSULT connected: Approx. 9V max. -
from control unit) CONSULT not connected: Approx. 0V
Auxiliary electric fan .
78 relay control signal Fan stopped: Battery voltage “«

[RB25DE, RB25DET]

Fan operating: Approx. 0.2 - 0.3V

NOTE: Above voltages are measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference

Value (Cont’d)

Terminal
No.

Signal name

At idle

At approx. 2,000 rpm

79

ECM-TCM, TCS/ABS
integrated control signal
[Multiplex communica-
tion]

[RB25SDE-A/T,
RB25DET]

Approx. 2V

o~ & g

ECPO733D

<«

80

Battery power supply

Battery voltage

101
103
105
110
112
114

Injector drive signal

When cranking: Approx. 10.5V

2Q
1.1

ECL1432D
At idie: Battery voltage

A
ECL1433D

Slightly lower than battery voltage

ms
171
ECL1434D

Variable air intake con-
trol solenoid valve con-

Ig;iéi)on switch ON: Battery voltage (Solenoid valve

At approx. 3,650 rpm and above [RB20DE (L/B)]

trol signal At approx. 3,500 rpm and above [RB25D
[RB20DE (L/B), At idle: Approx. 0.2 - 0.3V (Solenoid valve ON) At approx. 3,500 rpm and above [ E]
104 RB25DE] : Battery voltage (Solenoid valve OFF)
Turbo pressure control -
:ioglﬁg;)!d valve control | gaery voltage (Solenoid valve OFF) [When engine raced suddenly: Approx. 0.3V (Solenoid
[RB25DET] valve ONJ)]
-
s . _ | Coolant temperature below approx. 70°C: Approx. Coolant temperature approx. 70°C and above, and
o | Jet swirl control sole 1 0.9V (Solenoid valve ON) driving at approx. 3,300 rpm and above [M/T]
[RB20DE (L/B)] 9 Coolant temperature approx. 70°C and above: Battery | Coolant temperature approx. 70°C and above, and
voltage (Solenoid valve OFF) driving at approx. 3,000 rpm and above [A/T]
: Approx. 0.9V (Solenoid valve ON)
[RB20DE (L/B), RB25DE}
Air conditioner OFF: Battery voltage
Air conditioner ON: Battery voltage — Approx. 10V Approx. 9V
(After approx. 15 sec.)
W WV T
/| 1 30
30 1 20l
20 10
10 1 0
0
2({”‘5 z?m? |
Pt =
ECLI653D ECL1654D
108 Canister purge control (Waveform indicates when air conditioner is ON.)
valve control signal [RB20DET]
Air conditioner OFF: Battery voltage
Air conditioner ON: Battery voltage — Approx. 10V Approx. 8V
(After approx. 15 sec.)
) 7
% Ly 30;
20 : 20;
10 } : 10;
0 ' %
Oms ! 20ms
17 |
ECLIT96D ELCI737D

(Waveform indicates when air conditioner is ON.)

NOTE: Above voltages are

measured values obtained by analog circuit tester.
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TROUBLE DIAGNOSES

ECM (-TCM) Input/Output Signal Reference
Value (Cont’d)

Terr\rlr:)inal Signal name Atidle At approx. 2,000 rpm
Clon(téol unit pc:wer sup-
ply (Counter-electromo-
109 lfive current feedback | Battery voltage < Gl
circuit)
Fuel pump teminal Ignition switch at START: Approx. OV
voltage control output During approx. 30 sec. after engine started with cool-
m signal ant temperature 50°C or above: Approx. OV Approx. OV
[RB25DET) At idle: Approx. 10V
Variable valve timing -
17 control solenoid valve | Battery voltage (Solenocid valve OFF) [With driving wheels lifted and gear in D position: /XT
control signal Approx. 0.45V (Solenoid valve ON)) A
Heated oxygen sensor . Approx. 0.3V
118 1 heater control signal Approx. 0.3V (At approx. 2,800 rpm and above: Battery voltage)
NOTE: Above voltages are measured values obtained by analogue circuit tester. BR
RS
EL
SD
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SHIFT LOCK SYSTEM

Component Parts Location

Control device

Brake pedal bracket.

a2

Key interlock cable

\\ &
)

5
W
<

5—06—0 " ua =)
\Vloov \

Combination meter - Back

Meter control unit

— ~ —_— - - «
' L R Ty N ,)\"“ifi’ ATO1058D
Shift Lock Circuit Diagram
A/T device connector
@ e =
Brake SW connector L] [ Isle] @ | | 1
ET] 4AT M-AT
i1 2 . .
. 6 | park position SW {} Shift lock solenoid
(2) B 1 00 e
5 X
¥5 = VAN
@ oA —2 v 1 {62 3|3
Brake SW Connectors
Terminal No. in parenthesis is used for M-AT. AT device ATO1057D
Reverse Buzzer Circuit Diagram
2WD 4WD
A4
AR G
£12 43 [ZE] 166) EE;B N _
10A o - — &
#11 PNP SW 36[ Reverse lamp
10A 2
%28 -Meter C/U S5
ith integrated buzzer,
T0A} 9 (with integ )
- 29) [ IBE] - —
T 55 | B P ] =
TK 20 pins (White) TK 24 pins (Brown) TK 20 pins (Brown) ATO1056D
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TROUBLE DIAGNOSES

System Description

Vehicle with RB20DE and RB25DET engine has TCM integrated into ECM. Vehicle with RB25DE engine has
TCM and ECM separately.

Fail-Safe Function N
When malfunction occurs in each sensor and solenoid, the fail-safe functions below enable vehicle to be Gl
driven.

VEHICLE SPEED SENSOR 1 (Output shaft speed sensor) B
Inputs a signal from vehicle speed sensor in speedometer.
THROTTLE POSITION SENSOR
Detects throttle opening by idle switch and full switch, and controls line pressure as foliows. AT
ldle switch Full switch Line pressure Throttle opening
— ON 4/8 BR
Maximum oil pressure

OFF OFF 2/8

ON OFF Minimum oil pressure 0/8 §T
PNP SWITCH

When the multiple PNP switch signals are input to TCM and ECM-TCM, the priority of selector lever position
becomes as follows by internal TCM determination.

4AT: D, N, R, 2, 1 HA
M-AT: D, N, R, 3, 2 -
Because the hydraulic circuit of the control valve is switched by manual valve according to the selector lever

position, however, actual operating condition of vehicle becomes as follows. EL
Actual lever position PNP switch input signal Running status
P “P” and other position signals P SB
R “R” and other position signals R
N “N" and other position signals N
4AT D “D” and other position signals D,<DyeDy
5 “2” and other position signals 2,2,
“2” and “1” position signals 2,42,
1 “1” and other position signals 1,01,
P “P” and other position signals P
R “R" and other position signals R
N “N" and other position signals N
M-AT D “D” and other position signals D,oD,«D,
3 “3" and other position signals 3,903,423,
“3” and “2” position signals 3,¢3,«3;
2 “2" and other position signals 2,<2,
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TROUBLE DIAGNOSES
Fail-Safe Function (Cont’d)

SHIFT SOLENOID A, B
When a malfunctioning signal of solenoid is input to TCM and ECM-TCM, the gear is shifted as follows.

Normal Abnormal solenoid A Abnormal solenoid B Abnormal solenoid A/B
Shift positions
A B Gears A B Gears A B Gears A B Gears
@) O 1st —_ O-X O-X — — —
X O 2nd —_— O-X X — — —
“D” position
X X 3rd — X X — — —_
®) X 4th —_ X O-X —_ — —
O O 1st — O—-X O—X — — —
“3” position
(M-AT) X O 2nd O—X 3rd X 3rd — — 3rd
X X 3rd — X X —_ —_— —
O O 1st — O—X O-X — — —
“2” position
X O 2nd | — O-—X X — — —_
“{" position O O 1st — O—X O-X| — — —
(4AT) X O 2nd — O-X X — —_ —
(O: Solenoid ON X: Solenoid OFF —: Abnormal

LINE PRESSURE SOLENOID

When a malfunctioning signal of solenoid is input to TCM and ECM-TCM, the line pressure solenoid is turned
OFF, and the line pressure is set to maximum oil pressure.
LOCK-UP SOLENOID

When a malfunctioning signal of solenoid is input to TCM and ECM-TCM, the lock-up solenoid is turned OFF,
and the lock-up is released.
OVERRUN CLUTCH SOLENOID

When a malfunctioning signal of solenoid is input to TCM and ECM-TCM, the overrun clutch solenoid is turned
OFF, and the overrun clutch is engaged to apply the engine brake during deceleratlon
MANUAL MODE SWITCH (M-AT)

When a malfunctioning signal of manual mode switch is input to TCM and ECM-TCM, the gear is controlled
with normal “D” position.
SHIFT CONTROL UNIT (Except RB20DE)

When a malfunction occurs in the shift control unit, the shift solenoid A/B are turned OFF, and the gear posi-
tion is controlled with 3rd speed.
TURBINE SENSOR (Except RB20DE)

Controlled by vehicle speed sensor 1 in the same way without turbine sensor
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TROUBLE DIAGNOSES

Shift Mechanism

Turbing sensor
Except RB20DE)

O

I~

]

D

1]
|

P

Line pressure solenoid

.Lock-up solenoid

Overrun ciutch solenoid

lVen-c'se speed sensor 1

] PNP switc_hJ

Shift solenoid A

Dropping
resistor

Shift solencid B na
idle switch Shift solenoid A pressure detection switch)
Full_switch " (Except RB200E)

I Throttle position sensor }

y

r 3

1" position signal
{Except RB20DE)

4 y A 4

{Engine speed}—»
h 4

ECM-TCM (A/T side) (RB20DE, RB25DET) or TCM (RB25DE)

Overdrive
control
switch

]

L+ 4

3

ECM-TCM (Engine side)
(RB20DE, RB25DET) or
ECM (RB25DE)

TCS/ABS control unit

A 4 A

! Meter control unit }——

(RB25DET)
Dual matic A/T waming lamp
{M-AT)
POWER indicator lamp {4AT)
A/T mode switch POWER (Except M-AT)

Vehicle speed sensor 2|

{Except TCS)

SNOW

4

[

Y Y

+  Shift control unit

[ Stop lamp switch l

shift switch

(Except RB20DE)

4

Steerin?

le— O/D OFF

indicator lamp

&

Steering shift main switch
(M-AT

ATN1983D
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TROUBLE DIAGNOSES

Clutch and Band Chart

E-ATx
F/O-C vo-C L&R/B
R/C | FIC (For- | OfC Band servo
(Reverse H/c?ug:?h ward (Overrun 3rd (;oe";?ar: (Lov\?lrac;ne- “;::;ras';d Remarks
| h 2nd appl 4th appl -
clutch) clutch) clutch) Y1 release y clutch) clutch) brake)
p PARK POSI-
TION
REVERSE
R O o POSITION
N NEUTRAL
POSITION
1st O 1® ® ®
+4 | 2nd e} 10
D o ® Automatic shift
3rd O O 10 2® ® ®
4th O ® 3® ® O
1st O (] o o
2 Automatic shift
2nd O © O o
1st o) o) ) O
1 Locked in 1st
2nd O O @) Y
DUAL MATIC M-ATx
FIQ.C L/O-C L&R/B
RIC | FIC(For- | OfC Band servo
(Reverse ngt(;:?h ward (Overrun 3rd g:noerﬁg (Lo\v:azne- ('r‘;)\‘:;;r;d Remarks
2nd | 4th appl
clutch) clutch) clutch) apply release pply clutch) clutch) brake)
P PARK PQOSI-
TION
REVERSE
R O o POSITION
N NEUTRAL
POSITION
1st O ® o o
2nd O © O
D d Automatic shift
3rd O O © 2® ® ®
4th O ® 3® ® O
1st O ® o )
3 |2nd O © O ) Automatic shift
3rd O O © 2® ® ®
1st O ® ® O
2 Automatic shift
2nd O © O @

*1: Operate when overdrive control switch is being set in “OFF” position. (D, shift is inhibited.)
*2: Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not

contract because oil pressure area on the “release” side is greater than that on the “apply” side.
*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

*4: A/T will not shift to 4th when overdrive control switch is set in “OFF” position.

O: Operates.
@: Operates during “progressive” acceleration.

®: Operates but does not affect power transmission.

@®: Operates when throttle opening is less than specification, but does not affect engine brake.
©: Operates when throttle opening is less than specification, activating engine brake.
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TROUBLE DIAGNOSES

Component Parts Location

iCl Throttle position sensor and throttle position switch
/ v

Steering shift switch (only M-AT)

{8 Dropping resistor
!

I

{

l

Ly
Steering switch r - PNP switch - Line pressure
N N an Lol oo .
A T e . A i - a - Shift solenoid A
[FI'A/T mode switch (4AT) Sh.'t“ g?(ngIR\B ) . Igcfm% sensor_ - Shiftsolenoid &
- o . . . 1 .
[ Steering shift main switch unit (Except RB20DE) AT fluid temperature sorenig "
(only M-AT) [@ AT mode switch sensor
[M-AT (Except TCS)]
Transmission - Inside . Lock-up solenoid A/T fiuid Transmission Turbine sensor”
Line pressure solencid S S0lenoid B temperature Vehicle speed sensor 1 (£X°eP} RE20DE)
, Shift solenoid A sensor
Overrun clutch /{5

0 TR =3
4! ) /’ \R//
Control valve upper bodyg u@ NS -/ Control vaive lower PNP switch

ontr |
body t

Engine room - Right Engine room throttle body {€] Engine room throttle body [0 Dashboard side - Passenger
-(RB20DE, RB25DE) _ (RB25DET) "(RB20DE, 982% '

LT N AN T A "
/éThrome position sensor /4 fL;‘/‘ Throttle position sensor
—

=

[E] Instrument lower - Driver | |[F]4AT L [G] Instrument lower panel [ AT finisher (only M-AT)
= ‘ i1 R g

Overdrive contr,of switch [M-AT (Except TCS)] 3 — I \\\
: ~“§\\~75(eem1<in switch /

/\ : /

\/

A/T mode switch

_J‘ / '/i” //
é / /
4/

(1] Steering switch relay 9] Shift control unit
(only M-AT) " (Except RB20DE) 1
s i :

A
. Steering switch rela

ATN1985D
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TROUBLE DIAGNOSES

Circuit Diagram
RB20DE, RB25DET

Data link connector for CONSULT

75|~ RX r=1RX|7x] 1]
=33 76 |- TX i J_ 1]
104 80

£34
10A 109

o

Eé]::

24

iGN
Stop lamp SW
y

)

212

ATT mode SW o7 ST 51—
(RB20DE) [(12I3]ai I677] ]

32

3
E
bt

Throttle position sensor

POWER | AUTO | SNOW
50 S 12 Rl Eemorompreeeray yrewramme K1 (1) 54
o | i 4 64 23 o — | 2| anp.
] %L 70 3o [(R3200D€E ) (RE250€T)
- Vehicle speed sensor 1
N
—]-M—O— 119 .,_j (Output shaft speed sensor)
[e) 3 2 58 L - 1
7 'j ;5 e 2
= D s Turbine sensor
s E o (Except RB20DE)
- o mvmon N O
Throttle position SW - < 59 = — 1} n—"ﬂ’\j v
213) Tgie GW)3(1) (RB20DE) (RE25DET) Q — 12 Gz2D
< 33 ¥ ¢—o----o—13
TFiswW] 2 “
a3
@ 3] Dropping resistor
61718/ 12
113 ™
60
W]
3] [ehTelsI7Is] \22
‘ a0
& 38 21
To starter relay H s
c
g 34 115
J o AsleE 3 asit =T Neutral signal
_ 1 (T positon INDL ) ; J 39 120
3 : Dual matic '
E AT WL (M-AT)
5. : /
X ' AT terminal assembly middle connector
g i | ((venicle speed sensor 2): T 29
E ! : Engine speed signa! 203 AT213]0)
! 5
S L L)) e Ep AN OHDY
' Meter C/U |3_..‘ : 79 (RB20DE}  (RB250€ET)
#11 ]
s X 1
GN oA+ : [ ©O0 gFA%!ND Lo 1' 58
£5 ) ! (Steering st INDL)
G T __wan ) ]
O/D SW -~
= = 113 4 14
(4AT) G w |- ®
o) 28 8 .
s2l 582 lg Shift C/U (M-AT)
= 081
- 65 ———
Steering shift SW D82 3
(M-AT) 69 o83 10
[ 66 19
7 2 6 11 12 1715 7
S
== —
(RB2SOET)
C
L2l D151 17
Steerin . " .
W re‘gy [7] Steering :Arjt!AtTmam sSw Manual mode SW | DOWN
(M-AT) (M-AT) -AT)
—s on] n ToFF = —=HB Sor
31O _Of¢ 219
10 Ot 4o l9
£15N 3lololo
-2
-l Totail lamp relay or lighting SW <¢——75 o) '

Terminal No. in parenthesis { ) of throttle position sensor and throttle position switch is used for RB25DET.
ATN1986D
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TROUBLE DIAGNOSES

RB25DE

Circuit Diagram (Cont’d)

TC™M

RX Data link connector for CONSULT
Y I o £ I N
o f - TX ! }
. Tachomete
Engine speed signal ;
ig Throttle position sensor signal 7
!{ Total control signal M
3 79! ecm
431 ——
/@fzw:n Z
48
Throttle position sensor
32 1] —
-2; Qafp
Vehicle speed sensor 1
(Output shak speed sensor).
s aa Tk
pEEDNREE o PR {2wD) (AWD
S Turbine sensor
38 + 7 1 _;_4‘0’%1 qg)
GNP
42 5
ropping resistor
TR @
ot f .
AT thug 1emderatire sensor
47 5} : M
1
12
i
20
3
\_ J
A/T terminal assembly middle connector
\d
(12318 ]2]3]a)
\s[6]71e/ \s|s]7]8/
2 (2wD) (4.-v3)
A
32 1 13 &
SB!
14
l s82 s Shift C/U
15 18 ey
DB1 L]
18 9 [F12[314]5T6[7]8]sTq]
23221 HREOEGHTEER)
248 _14g
6 6 1112 17157 5

228
(DA 2
2 Stop lamp SW BB
i 2 .
; 25 c
104 10
HEE 9
AT mode SW
(2WD) {a]5]6]
AUTO | saow
Q _15]
[e] [e) 6 44
[e) 1
[} )
[o) I To tail lamp relay
j_ or lighting SW
A/T mode SW =
(4WD) 71a] 1617
POWER [ AUTO | snow
o0 2
ol | 4 43
5T
[o) 3 13
=1
Throttle position SW -
2
) 5 g SW)3 "
S _OFrswls 7
1 () is used for M-AT,
2]314)
e
(2wD) PN
gl b LY,
e 615|71{8
“WD] & @loluled
To starter motor 35
-—— ]
To starter relay 4
o) | ] 27
L { »> 26
5! AL LLEIT " Neutral signal
%é  (CATT position IND.L )02 3%
S ! Dual matic AT WL !
g! (M-AT) T
e i t
g ' Meter CU Ef—d
8 : ( Vehicle speed sensor 2 )- I‘ 40
411
1 i
Con)—{02) (0D OFF IND.L (4AT))— 2
——(Steering shifl IND.L (M-AT) }-ms—r
Ve oo & ]
O/D SW (4AT) [
, @ aEEENE

Steering shift SW

(M-AT)

é {4wD)

Steering SW rela N
VA Y (M-AT) _
=6 ON| N |OFF
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To tail tamp relay <—{5 (]

or lighting SW
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TROUBLE DIAGNOSES

USING CONSULT

Control Unit Input/Outpu

t Signal Specifications

Refer to EC section (“ECM-TCM or ECM Input/Output Signal

Reference Value”).

Monitor item

Indication value

Operating status

Throttle position sensor

Approx. 0.4 - 4.0V

Throttle fully - closed to fully-open

A/T fluid temperature sensor

Approx. 1.5 - 0.5V

A/T fluid: Approx. 20 - 80°C

] ON Overdrive control switch: OFF
Lever switch
OFF Overdrive control switch: ON
Line pressure duty 29 - 94% Low pressure - High pressure
Lock-up duty 4 -94% Lock-up released - Lock-up engaged
USING CIRCUIT TESTER
TCM S l-]
1{2]3[{415{6{7]8{9] {25]26/27128/29}30|31]32!33
10141112{13114{15]16[17148| 134]35|36/37|38139]40]41{42
18120{21 22[23j241 143]44]45 46147(48
| ECM-TCM ] T T I T | |
01 102]103]104] [10s]toss07]toe]_ (112131 4 o212 (23] [oaTas) [44a5a6[47] [Baleslee] [67
R e e R HE Bl 26127128129130r 3 75 148149/501p1 152 53l68l0sl 701741 7
11]12[13]14 33{34/35(36]37. |5455[56]57[58]73174]75(76]
11711181119} 120 | 12111221123} 124 . [15[i6[17]38 19 38[39] i 0141142188 l‘59 60[61[6263] | IRE 80
ATN1824D
Terminal - o
No.* ltem Condition Specifications
Refer to EC section (“ECM-TCM or
5 (39) Engine speed signal — ECM Input/Output Signal Reference
Value”).
Voltage increases gradually in
23 (41) Throttle position sensor | After engine warm-up, depress accelerator pedal response to throttle position.
signal slowly. Fully-closed throttle  : Approx. 0.5V
Fully-open throttle : Approx. 4.2V
24 (10) Turn ignition switch ON. Battery voltage
Power source
31 (19) Turn ignition switch OFF. Approx. OV
gg 2121:; Ground Turn ignition switch ON. Approx. 0V
Shift control signal SB1
28 (14) | (Except RB20DE)
9 (40 Ver:'clle speecz s?“ﬁ:{i When vehicle is moved at 2 to 3 km/h for more than | Voltage varies approx. between 0V
(40) (vehicle speed signal i im. and 4.5V intermittently.
speedometer)

*: Each number in parenthesis (

) shows the terminal No. for TCM (RB25DE).
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TROUBLE DIAGNOSES

Control Unit Input/Output Signal Specifications

(Cont’d)
Te;?; u:al Item Operation or measurement condition Specifications
. After engine warm-up, release accelerator pedal. Battery voltage
33 (16) Idle switch o - r ’ &
(in throttle position switch) €r engine warm-up, depress accelerator Approx. OV )
pedal.
34 (26) PNP switch “1” <2"> position Selector lever: “1” <“2"> position Battery voltage =R
(< > is used for M-AT) Selector lever: Except “1” <“2"> position Approx. 0V =
35 (27) PNP switch “2” <“3"> position | = | Selector lever: “2” <*3> position Battery voltage
(< > is used for M-AT) 2 Selector lever: Except “2” <“3"> position Approx. OV AT
[&]
S |Selector lever: “D” position Battery voltage
38 (34) PNP switch “D” position z P - — i 9
g Selector lever: Except “D” position Approx. OV BB
Neutral signal £ |Selector lever: “N”, “P” position Approx. 0V
39 (36) et B et 5 —
(PNP switch “N-P” position) = {Selector lever: Except “N”, “P” position Approx. 4.7V
==
Selector lever: “R” position Battery voltage St
40 (35) | PNP switch “R" position poston __ Y Yoo
Selector lever: Except “R” position Approx. OV
. After engine warm-up, depress accelerator pedal RS
. . | N
41 (17) E”" switch " . partially. (Throttle opening: More than 50%) Battery voltage
(in throttle position switch) -
After engine warm-up, release accelerator pedal. Approx. 0V
43 (42) Sensor ground Turn ignition switch ON. Approx. OV HA
48 (32) Throttle position sensor Turn ignition switch ON. Approx. 4.5 - 5.5V
power Turn ignition switch OFF. Approx. OV EL
Shift control signal SB2 -
1 — —
52 (19) (Except RB20DE)
) B}
. When vehicle cruises at 30 km/h (Inspected in AC posi- More thar'\ approx 1.V D
58 (29) Vehicle speed sensor 1 tion) (Voltage increases in
(Output shaft speed sensor) response to vehicle speed.)
When vehicle parks (Inspected in AC position) Approx. OV
Turbine sensor .
59 (38) (Except RB20DE) When turbine rotates at approx. 1,000 rpm Approx. 0.1V
& | AT fluid temperature: Approx. 20°C Approx. 1.5V
60 (47) A/T fluid temperature sensor =
.-‘_g% A/T fluid temperature: Approx. 80°C Approx. 0.5V
w
64 (43) A/T mode switch (POWER) § A/T mode switch: POWER Battery voltage
(Except M-AT) 5 | AT mode switch: Except POWER Approx. OV
Shift control signal DB1
65 (18) (Except RB20DE) - -
Shift control signal DB3
66 (24) (Except RB20DE) - -
pd . o .
Overdrive control switch §0 Overdrive control switch: ON (Contact: OFF) Battery voltage
68 (22) £ 5
(Except M-AT) 5 = . )
= 2 | Overdrive control switch: OFF (Contact: ON) Approx. OV
Shift control signal DB2
6923 | (Except RB20DE) - -
70 (44) A/T mode switch (SNOW) - A/T mode switch: SNOW Battery voltage
(Except TCS) ._E_: O | A/T mode switch: Except SNOW Approx. OV
) S, G | Depress brake pedal. Battery voltage
71 (45) Stop lamp switch -
o | Release brake pedal. Approx. OV
75 (30) CONSULT (RX) signal — —
76 (31) CONSULT (TX) signal — —

*: Each number in parenthesis (

) shows the terminal No. for TCM (RB25DE).
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TROUBLE DIAGNOSES

Control Unit Input/Output Signal Specifications

(Cont’d)
Te;rz '?al ltem Operation or measurement condition Specifications
. Refer to EC section
I | I
Total control signal (“ECM.TCM or ECM Input/
79 (33) (multiple communication) — Outout Sianal Ref
(Except RB20DE) put Signal Heterence
Value”).
80 (28) Turn ignition switch ON. Battery voltage
Power supply (Backu
109 (28) ppiy ( P) Turn ignition switch OFF. Battery voltage
% After engine warm-up, release accelerator pedal. Approx. 1.5 - 3.0V
106 (1 Line pressure solenoid i R
(1 p 5 After engine warm-up, depress accelerator pedal Approx. OV
T [fully.
. . 2 After engine warm-up, release accelerator pedal. Approx. 4 - 14V
13 2) Line pressure soienoid o . l '
(dropping resistor circuit) £ :\fltler engine warm-up, depress accelerator peda Approx. OV
2 tully.
2 | When overrun clutch solenoid operates Battery voltage
115 (20) Overrun clutch solenoid 2 :
a | When overrun clutch solenoid does not operate Approx. OV
g When POWER indicator lamp is turned on (A/T
s = | mode switch: POWER), or dual matic A/T warn- Approx. OV
POWER fndlcator lamp (4AT) ,g ing lamp is turned on
119 (13) Dual matic A/T waming lamp a — -
(M-AT) < When POWER indicator lamp is tumed off (A/T
= mode switch:Except POWER), or dual matic A/T Battery voltage
o |waming lamp is tumed off
. When vehicle is locked up Approx. 8 - 15V
120 (3) Lock-up solenoid —
When vehicle is not locked up Approx. 0V
When shift solenoid A operates
s u m o wr m Battery voltage
. . (Driving in “D,” or “D,”)
121 (11) Shift solenoid A =) - -
£ | When shift solenoid A does not operate
2 e u m o u Approx. OV
& | (Driving in “D," or “D3”)
When shift solenocid B operates
e m o ur Battery voltage
. . (Driving in “D,” or “D,")
122 (12) | Shift solenoid B - -
When shift solenoid B does not operate
Approx. OV

(Driving in “D3” or “D,")

*: Each number in parenthesis ( ) shows the terminal No. for TCM (RB25DE ).
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TROUBLE DIAGNOSES

3B20DE ENGINE (4AX03 model)

Throttle opening

Throttle opening

Throtlle opening

8/8
/8
6/8
5/8
4/8
3/8
2/8

1/8

0/8,

8/8
/8
6/8
5/8

4/8

3/8
2/8

1/8
0/8

8/8

7/8
6/8
5/8
4/8
3/8
2/8
1/8

0/8

Shift Pattern

“D” position normal mode (Overdrive control switch: ON)

1 1 1 1 1

1

; 142 124> 1304
Kickdown area ks 2 ‘_}3 3 34_{_ Y
| ,/" /I'
i : 12 // 2-1+»3 /
] 4
|
|2
|
|
|
— 1
I
- | Up-shift
|
- : = o o == o= == Down-shift

1 i S | 1 i

80 90

Vehicle speed km/h

100 110 120 130 140 150 160

170 180

“D” position POWER mode (Overdrive control switch: ON)

Vehicle speed km/h

AT-13

T 1 T
; j=4-2 2493 34
Kickdown area | <_:_ 2 2 ‘_{3 31_:_ 7
Cant 7

r ,’ 2=1»3 /7
- ] |42 /7 /’ 3-t»4

i 24713 3w~y
L
1<-:—z
1

I
s

|
L : Up-shift
u : = = — == == Down-shift

' 1 1 1 L L ~L 1_ 1 1 1 1 I}
0 IC 20 30 40 50 60 70 80 90 100 110 120 130 140 I50 !60 170 180

Vehicle speed km/h
“D” position SNOW mode (Overdrive control switch: ON)
1 T
i 24 34
Kickdown area 23 3 34114
Y 20
Ve /
. s 7 314
-
- I/ Up-shift
|
- I = == == = == = Down-shift
I
TR | it 1 L 1 TR S S | 1 i 1 R SRR 1 L

0 10 20 30 40 50 60 70 80 90 100 1i0 120 130 140 150 i60 {70 180

ATN1988D
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TROUBLE DIAGNOSES

Shift Pattern (Cont’d)

RB25DE ENGINE (4AX01 model)

8/8
7/8
6/8
5/8

4/8

Throttle opening

3/8
2/8
1/8

0/8

8/8
7/8
6/8
5/8

4/8

Throtlle opening

3/8
2/8
/8

0/8

“D” position normal mode

i i
Kickdown area [ b >3
-2

L]

T

T

Up-shift

T

Down-shift

-—-————————4— - s e oy
~n

L

160

L

170

1 L
80 90

100

3

1o

1
120

1

130

140

1 1
150 180

o
=)

Vehicle speed km/h
“D” position SNOW mode

]
2et3
T

Kickdown area >3 >4

Up-shift

== = = = == Down-shift

1

180

1 I

110 teo

1
130

1
140

1

1590

1

160

(1

170

80

!
90

Vehicle speed km/h

L
100

ATN1988D

RB25DET

ENGINE (4AX00 model)

Throttle opening

8/8
1/8
6/8
5/8
4/8
3/8
2/8
1/8

0/8
0

“D” position normal mode

{l-q-bz -4

Kickdown area
| 2

Up-shift
o o= o= === Down-shift

1
130

1

180

1
120

I
140

1
150

4 L
160 170

1 1
3¢ 100

]
1o
Vehicle speed km/h

ATN1990D
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TROUBLE DIAGNOSES

Shift Schedule
VEHICLE SPEED WHEN SHIFTING GEARS
RB20DE engine (4AX03 model)

. &1
Vehicle speed km/h =
Throttle opening | Shift pattern
D1_) Dz Dz_) D3 D3-> D4 D4_) Da D3“> D2 Dz—’ D1
Normal 46 - 50 91 - 99 149 - 159 144 - 154 86 - 94 41-45 EC
Full throttie -
Power 46 - 50 91 -99 149 - 159 144 - 154 86 - 94 41 - 45
Normal 31-35 62 - 68 101 - 109 71-79 41 - 45 6-10
Half throttle
Power 43 - 47 84 - 90 135 - 143 83 - 91 45 - 51 6-10

RB25DE engine (4AX01 model)

Vehicle speed km/h -
Throttle opening | Shift pattern ST
. D\"’Dz Dz‘ﬁDa Da"‘) D4 D4"Da Da")Dz DZ_) D1
Normal 50 - 54 101 - 109 157 - 167 151 - 161 96 - 104 40 - 44
Full throttle BS
Power 50 -54 101 - 109 157 - 167 151 - 161 96 - 104 40 - 44 '
Normai 32-36 61 - 67 104 - 112 80 - 88 37 - 43 6-10
Half throttle A
Power 42 - 46 85 - 91 135 - 143 87 - 95 45 - 51 6-10 e
RB25DET engine (4AX00 model) EL
. Vehicle speed km/h
Throttle opening | Shift pattem
D,—D, D,—Dj D;—D, D,—Dg D;—D, D,—D, S
Normal 45 - 49 103 - 111 167 - 177 161 - 171 98 - 106 40 - 44
Full throttle
Power 45 - 49 103 - 111 167 - 177 161 - 171 98 - 106 40 - 44
Normal 31-35 74 - 80 111 - 119 63 -71 32-38 6-10
Half throttle
Power 39 - 43 84 -90 133 - 141 98 - 106 50 - 56 6-10

VEHICLE SPEED WHEN PERFORMING LOCK-UP

Engine type RB20DE RB25DE RB25DET
Mode! No. 4AX03 4AX01 4AX00
Closed throttle 31 -39 34 - 42 —
Lock-up ON km/h
D, Half throttle — — —
speed Closed throttle 23 - 31 25-33 59 - 67
Lock-up OFF km/h
Half throttle 101 - 109 104 - 112 121 - 129
Closed throttle 44 - 52 48 - 56 55-63
Lock-up ON km/h
D, Half throttle 120 - 128 118 - 126 128 - 136
speed Closed throttle 35 - 43 38- 46 52 - 60
Lock-up OFF km/h
Half throttle 110 - 118 107 - 115 103 - 111

Closed throttle: Throttle opening is 1/8 or below, and idle switch is turned OFF.
Half throttle: Throttle opening is 4/8.

AT-15




TROUBLE DIAGNOSES

Basic Inspection
A/T FLUID

Check A/T fluid for leakage and fluid level.
Check A/T fluid status.

SHIFT CONTROL
Check and adjust A/T position.

Test port for “R” position

\
\.Test port for “D", “2", 3
and “1" positions :

Line Pressure Test

Check engine oil level. If necessary, add oil.

Drive vehicle for approximately 10 minutes until A/T fluid
reaches normal operating temperature between 50 and 80°C,
and check A/T fluid level. If necessary, add A/T fluid.

When ambient temperature is 20°C, A/T fluid operating tem-
perature usually becomes between 50 and 80°C for approxi-
mately 10 minutes’ drive in urban traffic.

After warming up A/T, remove fluid pressure detection plug,
and install pressure gauge (Special Service Tool: ST2505

ATDO0944D S001) to corresponding line pressure port.
CAUTION:
e To remove or install the fluid pressure detection plug, use
standard socket wrench (width across flat: 12 mm).
o Detection plug should not be reused because thread-lock
compound is applied to the plug.
4. Set parking brake and block wheels.
5. Start engine and measure line pressure at idle and stall speed.
CAUTION:
¢ When measuring line pressure, depress brake pedal fully.
@ When measuring line pressure at stall speed, refer to
“Stall Test” (AT-17).
Line pressure specification
Line pressure MPa (kg/cm?)
Engine speed “8 positi “D", “27, “1” positions (4AT)
position “D", “3", “2" positions (M-AT)
At idle speed 0.58 - 0.62 (5.9 - 6.3) 0.47 - 0.51 (4.8-5.2)
At stall speed 1.71-1.78 (17.4 - 18.2) 1.22 - 1.29 (12.4 - 13.2)

AT-16




TROUBLE DIAGNOSES

Line Pressure Test (Cont’d)

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Possible causes

At idle
speed

Line pressure is low in all
positions.

Pressure supply system malfunction or low oil pump output
Examples:

e Oil pump wear Gl
e Control piston damage
e Pressure regulator valve or plug sticking, and weak spring EC

e Fluid pressure leakage between oil strainer and pressure regulator valve through oil

pump
e Low idle speed

Line pressure is low in par-
ticular position.

After line pressure is supplied from manual valve, fluid pressure may leak between devices
or circuits of corresponding position.

Line pressure is high.

BR

Malfunctions of sensors or pressure regulation function.

Examples:

e Misadjustment of throttle position sensor

e A/T fluid temperature sensor damaged

e Poor operation of line pressure solenoid (stuck with OFF status, clogged filter, or open
hamess)

e Pressure modifier valve sticking

e Pressure regulator valve or plug sticking

ST

At stall
speed

Line pressure increase is
poorer than that measured at
idle speed.

Malfunctions of sensors or pressure regulation function

Examples:

e Misadjustment of throttle position sensor

e TCM, ECM-TCM damaged

e Poor operation of line pressure solenoid (stuck or shorted with ON status)
e Pressure regulator valve and plug sticking

e Pressure modifier valve sticking

e Pilot valve sticking and pilot filter clogged

Line pressure increases but
does not reach specification.

Malfunctions of pressure supply system, sensors, or pressure regulation function
Examples:

e Misadjustment of throttle position sensor

e Control piston damage

e Poor operation of line pressure solenoid, and filter sticking or clogged

e Pressure regulator valve and plug sticking

e Pressure modifier valve sticking

e Pilot vaive sticking and pilot filter clogged

Line pressure is low in par-
ticular position.

After line pressure is supplied from manual valve, fluid pressure may leak between devices
or circuits of corresponding position.

Stall Test

1. Check engine oil level. If necessary, add oil.

2. Drive vehicle for approximately 10 minutes until A/T fluid
reaches normal operating temperature between 50 and 80°C,
and check A/T fluid level. If necessary, add A/T fluid.

e When ambient temperature is 20°C, A/T fluid operating tem-
perature usually becomes between 50 and 80°C for approxi-
mately 10 minutes’ drive in urban traffic.

3. Set parking brake and block wheels.

Start engine, depress brake pedal, and move selector lever to

“D” position.

ATNO185D
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TROUBLE DIAGNOSES

ATNO187D|

JUDGEMENT OF STALL SPEED

Stall Test (Cont’d)

5. Depress accelerator pedal gradually while depressing brake

pedal.

6. Read stall speed quickly, and immediately release accelerator
pedal.

CAUTION:

Do not depress accelerator pedal for more than 5 seconds
when testing.

7. Move selector lever to “N” position.

8. Cool down A/T fluid.

CAUTION:
Run engine at idle for at least one minute.
Specification:
RB20DE 2,300 - 2,500 rpm
RB25DE 2,350 - 2,550 rpm
RB25DET 2,920 - 3,170 rpm

Lever position

D 2 1 R

Possible causes

Forward clutch

e Forward one-way clutch
e Low one-way clutch

Low & reverse brake

e Reverse clutch

Engine and torque converter one-way clutch

Stall
speed
status

Line pressure circuit (line pressure drop), forward clutch, low one-way clutch
and forward one-way clutch ,

Line pressure circuit (line pressure drop), reverse clutch and forward clutch
Forward clutch, low one-way clutch, forward one-way clutch, reverse clutch
and forward clutch

Line pressure circuit (line pressure drop), forward clutch, low one-way clutch,
forward one-way clutch, reverse clutch and forward clutch

o 0] o 0]

Clutches and brake are normal except high clutch, brake band, and overrun
clutch. (However, status of high clutch, brake band, and overrun clutch cannot
be confirmed by stall test.)

O: Within stall speed specification
H: Higher than stall speed specification
L: Lower than stall speed specification

AT-18




TROUBLE DIAGNOSES

CONSULT

DESCRIPTION

e CONSULT indicates operation timing of each solenoid such as electrical shift timing and lock-up timing.
Therefore, when there is a definite difference between shift timing detected from shift shock (or engine
speed variation) and the one indicated by CONSULT, mechanical parts other than solenoids and sensors
(including hydraulic circuit) may be malfunctioning. In this case, check the mechanical parts using appli-

&

cable diagnostic procedures. EC
e Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service Manual

may differ slightly. This occurs because of the following reasons:

e Actual shift schedule has more or less tolerance or allowance.

e Shift schedule indicated in Service Manual refers to the point where shifts start, and gear position dis-

played on CONSULT indicates the point where shifts are completed.
e Shift solenoid valve A or B (ON/OFF) is displayed on CONSULT at the start of shifting. Gear position BE
is displayed upon completion of shifting (which is computed by TCM).
o To make sure the part No. of ECM-TCM on CONSULT, touch “ENGINE” to verify “C/U PART NUMBER”.

8T

S

HA

/ SELF-DIAGNOSIS PROCEDURE el
j Refer to “CONSULT Instruction Manual - Supplement” in details. | ;
T CONSULT Turn ignition switch OFF. |
Connect CONSULT connector to data link connector. sp

Start engine.

Touch “START”, “A/T” and “SELF-DIAG RESULTS” sequen-
tially on CONSULT screen.

Self-diagnosis results are displayed on the screen.

HON

Data link connector
J_for CONSULT

o

ECL1638D
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TROUBLE DIAGNOSES

CONSULT (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item

Diagnostic item is detected when...

Inspection item

VHCL SPEED SEN-A/T

e TCM does not receive vehicle speed sensor 1 signal due to
open circuit, etc.

e TCM receives improper signal during driving.

e After ignition switch is turned ON, vehicle speed sensor 2
receives improper signal until vehicle starts to run.

Vehicle speed sensor 1 circuit

VHCL SPEED SEN-MTR

e TCM does not receive vehicle speed sensor 2 signal due to
open circuit, etc.
e TCM receives improper signal during driving.

Vehicle speed sensor 2 circuit

THROTTLE POSI SEN

TCM detects following conditions during driving (Except N and P

positions).

e Excessively high throttle position sensor signal voltage

e Excessively low throttle position sensor signal voltage with idle
switch OFF or full switch ON

Throttle position sensor circuit

SHIFT SOLENOID/V A

SHIFT SOLENOID/V B

OVERRUN CLUTCH SV

T/C CLUTCH SOWV

LINE PRESSURE SV

e Specified voltage is not applied to solenoid due to open and/or
short circuit.

Shift solenoid A circuit

Shift solenoid B circuit

Overrun clutch solenoid circuit

Lock-up solenoid circuit

Line pressure solenoid circuit

BATT/FLUID TEMP SEN

o Excessively low supply voltage to TCM during driving

e Excessively high signal voltage of A/T fluid temperature sensor
{(excessively low fluid temperature) during driving

o This message is displayed only when malfunction occurs
with ignition switch ON, and does not have memory func-
tion.

A/T fluid temperature sensor circuit,
TCM power supply circuit, or ‘
throttle position sensor power sup-
ply circuit

ENGINE SPEED SIG

e Excessively low engine speed during driving

Engine speed signal circuit

TURBINE SENSOR
(Except RB20DE)

e TCM does not receive input shaft speed sensor signal due to
open circuit, etc.
e TCM receives improper signal during driving.

Turbine sensor circuit

SHIFT SOLENOID/V C
(Except RB20DE)

e TCM does not receive shift solenoid A pressure detection switch
signal due to open and/or short circuit.

Shift solenoid A pressure detection
switch circuit

MANUAL MODE SW
(Except RB20DE)

e TCM does not receive proper manual mode switch signal due to

open and/or short circuit.

Manual mode switch circuit

ENGINE BRAKE C/U*1
(Except RB20DE)

e Shift control unit does not operate properly due to open and/or
short circuit of each input/output signal wire.
e Malfunction occurs in shift control unit.

Each signal wire circuit connected
to shift contro! unit

*INITIAL START"

e Power supply to TCM is shut down, and self-diagnostic memory
function is canceled due to battery removal, etc.

CONTROL UNIT (RAM)

e Malfunction is detected in TCM memory (RAM) function.

CONTROL UNIT (ROM)

e Malfunction is detected in TCM memory (ROM) function.

*1: Indicates shift control unit.

Turn ignition switch OFF.

NAT
Data link connector
i for CONSULT—

Turn ignition switch ON.

HWn -

CONSULT screen.

ECL1838D
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DATA MONITOR PROCEDURE

Refer to “CONSULT Instruction Manual — Supplement” and “CON-
SULT Service Manual — Supplement” in details.

Connect CONSULT connector to data link connector.

Touch “START", “A/T” and “DATA MONITOR” sequentially on




TROUBLE DIAGNOSES

DATA MONITOR MODE (A/T)

CONSULT (Contd)

Monitor item
Item Display Ecu Main Description Remarks
npUt - ignals
signals
Vehicle speed sensor 1 (A/T) VHCUS SE-AT e Vehicle speed computed from | When racing engine in “N” or “P”
(Revolution sensor) [km/h} or [mph} X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 km/h (0 mph).
Vehicle speed sensor 2 VHCL/S SE-MTR e Vehicle speed computed from Vehicle speed display may not be
(Meter) [km/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. (6 mph). It may not indicate 0
km/h (0 mph) when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X _ e Throttle position sensor signal
V] voltage is displayed.
AT fluid temperature sensor FLUID TEMP SE e A/T fluid temperature sensor
vi X _ signal voltage is displayed.
o Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X _ o Source voltage of TCM is dis-
V] played.
Engine speed ENGINE SPEED e Engine speed, computed from | Engine speed display may not be
{rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate 0 rpm even
when engine is not running.
Turbine revolution sensor TURBINE REV e Turbine revolution computed Error may occur under approx.
[rpm] X _ from signal of turbine revolution | 800 rpm and will not indicate 0
sensor is displayed. rpm even if engine is not running.
Overdrive control switch OVERDRIVE SW o ON/OFF state computed from
{ON/OFF] X - signal of overdrive control SW
is displayed.
P/N position switch P/IN POSI SW o ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION SW o ON/OFF state computed from
[ON/OFF] X — signal of R position SW is dis-
played.
D position switch D POSITION SW o ON/OFF state computed from
[ON/OFF] X _ signal of D position SW is dis-
played.
2 position switch 2 POSITION SwW o ON/OFF status, computed from
[ON/OFF] X —_ signal of 2 position SW, is dis-
played.
1 position switch 1 POSITION SW o ON/OFF status, computed from
[ON/OFF} X — signal of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE o Status of ASCD cruise signal is | e This is displayed even when no
[ON/OFF} X _ displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD OD cut signal ASCD-OD CUT e Status of ASCD OD release e This is displayed even when no
[ON/OFF) X _ signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW e ON/OFF status, computed from | e This is displayed even when no
[ON/OFF] X- - signal of kickdown SW, is dis- kickdown switch is equipped.
played.
AT mode switch POWERSHIFT SW o ON/OFF status, computed from
[ON/OFF] X — signal of HOLD shift SW, is dis-
played.
Closed throttie position switch [ CLOSED THL/SW o ON/OFF status, computed from
[ON/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRUP-SW o ON/OFF status, computed from
[ON/OFF] X — signal of wide open throttle
position SW, is displayed.

AT-21
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TROUBLE DIAGNOSES

CONSULT (Cont’d)

Monitor item
ltem Display ECU Main Description Remarks
inp ut signals
signals
Shift solenoid A SHIFT S/V A _ _ e Indicates check signal (reen-
[ON/OFF} trant signal) status for TCM
Shift solenoid B SHIFT S/V B control Signal OUtpUt. ON/OFF
[ON/OFF] - - status of shift solenoid is not
- changed when thermal insula-
Overrun clutch solenoid OVRRUN/C SNV _ _ tion or short-circuit occurs in
[ON/OFF] these valves.
Overrun clutch solenoid 2 (Except { OVRRUN/C S/V2 i _
RB20DE) [ON/OFF]
HOLD/SNOW switch HOLD sW X _ e A/T mode switch - SNOW mode
[ON/OFF}
Manual mode switch (Except MANU MODE SW X . e Gate side contact in manual
RB20DE) [ON/OFF] mode switch
Non-manual mode switch (Except | NON M MODE SW X _ e Non-gate side contact in
RB20DE) [ON/OFF] manual mode switch
UP switch (Except RB20DE) UP SW X _ e UP (+) side contact in manual
[ON/OFF] mode switch
DOWN switch (Except RB20DE) | DOWN SW X _ o DOWN (-) side contact in
[ON/OFF] manual mode switch
Non-shift switch (Except NON SHIFT SW _ _
RB20DE) [ON/OFF]
Brake switch BRAKE Sw X . e Stop lamp switch
[ON/OFF]
Shift solenoid valve A (P switch) | SHIFT S/V A _ _ e Shift solenoid A pressure detec-
(Except RB20DE) [ON/OFF] tion switch
Gear position GEAR e Gear position data used for
— X computation by TCM, is dis-
played.
Selector lever position SLCT LVR POSI e Selector lever position data, o A specific value used for control
- X used for computation by TCM, is displayed if fail-safe is acti-
is displayed. vated due to error.
Vehicle speed VEHICLE SPEED e Vehicle speed data, used for
[km/h] or [mph] — X computation by TCM, is dis-
played.
Throttie position THROTTLE POS! e Throttle position data, used for | e A specific value used for control
/8] - X computation by TCM, is dis- is displayed if fail-safe is acti-
played. vated due to error.
Line pressure duty LINE PRES DTY e Control value of line pressure
[%] . X solenoid valve, computed by
TCM from each input signal, is
displayed.
Torque converter clutch solenoid | TCC S/V DUTY e Control value of torque con-
valve duty [%]) _ X verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.
Shift solenoid valve A SHIFT S/V A e Control value of shift solenoid Control value of sotenoid is dis-
[ON/OFF] _ X valve A, computed by TCM played even if solenoid circuit is
from each input signal, is dis- disconnected.
played. The “OFF" signal is displayed if
Shift solenoid valve B SHIFT SV B o Control value of shift solenoid | S°/énoid circuit is shorted.
[ON/OFF] X valve B, computed by TCM
- from each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C S/V e Control value of overrun clutch
[ON/OFF] X solenoid valve computed by
- TCM from each input signal is
displayed.
Power shift lamp POWER SFT LMP _ X o Control status of TCM power
[ON/OFF} shift lamp
Voltage VOLTAGE _ _ e Indicates measurement value of |
I\ voltage probe.
Pulse PULSE . _
[msec, Hz or %]
X: Applicable

—: Not applicable
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TROUBLE DIAGNOSES

Self-diagnosis

DESCRIPTION

If malfunction should occur in electrical systems, turning ignition switch ON lights A/T mode switch POWER
indicator lamp (M-AT: Dual matic A/T warning lamp) for 2 seconds, and then flashes the indicator lamp for 8
seconds. If malfunction does not occur, A/T mode switch POWER indicator lamp (M-AT: Dual matic A/T warn-
ing lamp) is turned on for 2 seconds upon turning ignition switch ON. To locate and display the malfunction-
ing part, output the trouble information memory and flash A/T mode switch POWER indicator lamp (M-AT: Dual
matic A/T warning lamp) by inputting self-diagnostic startup signal.

SELF-DIAGNOSIS PROCEDURE

4AT

1. Warm up engine.

2. Repeat ON-OFF cycles of ignition switch for more than once, and turn it OFF at last.

3. Move A/T mode switch to AUTO, and turn overdrive control switch to O/D ON.

4. Turn ignition switch ON with selector lever in “P” position, and ensure POWER indicator lamp is turned on
for 2 seconds.

5. Turn ignition switch OFF.

6. Move selector lever to “D” position.

7. Turn overdrive control switch O/D OFF.

8. Turn ignition switch ON.

9. Move selector lever to “2” position.

10. Turn overdrive control switch O/D ON.

11. Move selector lever to “1” position.

12. Turn overdrive control switch O/D OFF.

13. Depress accelerator pedal fully, and release it.

14. Read flashing status of POWER indicator lamp to complete self-diagnosis procedures.

M-AT

1. Warm up engine.

2. Repeat ON-OFF cycles of ignition switch for more than once, and turn it OFF at last.

3. Turn ignition switch ON with selector lever in “P” position, and ensure dual matic A/T warning lamp is turned
on for 2 seconds.

Turn ignition switch OFF.

Depress brake pedal, release accelerator pedal, and then move selector lever to “D” position.

Turn ignition switch ON.

Release brake pedal, and move selector lever to “3” position.

While depressing brake pedal with left foot, depress accelerator pedal fully with right foot, and move
selector lever to “2” position.

Read dual matic A/T warning lamp indication to complete self-diagnosis procedures.

ONO O A

©
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

— - POWER INDICATOR LAMP OR DUAL MATIC A/T
= = o =[AT]= WARNING LAMP INDICATION
7 s If malfunction occurs in electrical system, indicator lamp stays on
t, = 25sec. t, =2.0sec. t, = 1.0 sec. . L ! P y
longer at corresponding circuit.
RB20DE Flashing Malfunctioning unit and circuit
10 judgement "35“::'" - order RB20DE Except RB20DE
_ ; alfunctioning unit and circuit
oN g_Stan signal 1 Vehicle speed sensor 1
% 2 Vehicle speed sensor 2
| Repeat .
OFF ' t H 12 4!1!t::l:!lx:!){t::!:5!:!!:!!)! 4] ! - 3 Throtﬂe pOSItIOﬂ sensor
4 Shift solenoid A
5 Shift solenoid B
Except RB20DE :
13 judgement flashes. 6 Overrun clutch solenoid
;—Stan signal Malfunctioning unit and circuit 7 Lock-up solenoid
ON i 8 AJT fluid temperature sensor, TCM power supply, or throttle posi-
tion sensor power supply
\ Repeat - -
OFF! T bbbttt bty By 9 Engine speed signal
10 Line pressure solenoid Turbine sensor
11 — Line pressure solenoid
ATN2026D
12 — Total control signal
13 — Shift control unit
PNP switch, idle switch/full switch
No flashes - - -
Overdrive control switch Stop lamp switch

e When indicator lamp repeats flashing in 4 Hz, the following malfunctions
may exist: (Insufficient memory backup power/TCM replacement/Battery
has been disconnected for prolonged period/Low battery power)

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

To facilitate cause investigation of malfunction that is less likely to
reappear, the TCM always stores self-diagnostic results during cus-
tomer operation. This memory cannot be erased even if ignition
switch is turned ON and OFF repeatedly. To erase the self-diag-
nostic results, turn ignition switch OFF after self-diagnosis has
been performed, or use “ERASE” function of CONSULT.
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TROUBLE DIAGNOSES

Symptom Chart

Engine brake
applied

Shamp shock in

hifting Slip (Racing)

Malfunctions

Shifting (Accel-
Shifting Shifting erator pedal
depressed)

Shifting

, “1" positions.

Or excessively poor acceleration

Vehicle will not run in “R”

position.

ﬂ2"
Or excessively poor acceleration

’

Inspection item

“N" position to “D” position
“1" position: 2nd to 1st
Vehicle will not run in “D”

1st to 2nd
2nd to 3rd
3rd to 4th

— 1 4th to 1st, 3rd to 1st

~ | 1st to 2nd
- | 2nd to 3rd
-1 3rd to 4th
-+ | 4th to 3rd
-] 4th to 2nd
-+ 1 3rd to 2nd
~ | 1st to 2nd
~+|2nd to 3rd
~ | 3rd to 4th

—
i

Fluid level and status

Control linkage

PNP switch (short/open circuit)
Throttle position sensor (installed) 21141111 212121212 {2]2
Vehicle speed sensor
Engine speed sensor

A/T fluid temperature sensor
Engine idle speed

Line pressure

Control valve assembly

Shift solenoid A 5
Shift solenoid B
Line pressure solenoid 6 414141413135 4
Lock-up solenoid
Overrun clutch solenoid 8
Accumulator N-D 8 5 7
Accumulator 1-2 3 4
Accumulator 2-3 3 4 10
Accumulator 3-4 (N-R) 3 4 8
Ignition coil and starter motor
Overdrive control switch

A/T mode switch (AUTO)

A/T mode switch (POWER)
A/T mode switch (SNOW)

ro | =i Startup

n [ = “R"position
@
=

5

w
G

(i
[

N[t~

On-vehicle inspection

Torque converter 13
Oil pump 12
Reverse clutch
High clutch 5 6 9
Forward clutch 9 €678} 7]6
Forward one-way clutch 7
Overrun clutch 7 8 219
Low one-way clutch 6 8 |10 5
Low reverse brake 2 9 111} 3
Brake band (including servo) 66|65 61717 716 2 7
Parking linkage

OIOINIO
»
H
(¢}

Off-vehicle inspection
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Symptom Chart (Cont’d)

Malfunctions

inspection item

No shifting Shifting

Greater

noise

“2" position: 3rd to 2nd
“1” position: 2nd to 1st
Overdrive control switch ON: to 4th
“1" position: 1st to 2nd

1st to 2nd
2nd to 3rd
3rd to 4th

“2" position: 2nd to 3rd

Vehicle is not locked up.

Excessively high or low lock-up point

4th to 3rd, 3rd to 2nd, 2nd to 1st

Shifting point is higher:
Shifting point is higher:

1st to 2nd, 2nd to 3rd, 3rd to 4th

On-vehicle inspection

Fluid level and status

— 1 4th to 3rd

- | 4th to 2nd, 3rd to 2nd
- | 3rd to 1st, 2nd to 1st

- | 1st to 3rd

— | At idle (vehicle stopped)

- “D", u2|vl u1n‘ an pOSiﬁOnS

-+ | Lock-up piston slippage

Control linkage

N
N
w
~
N

PNP switch (short/open circuit)

-
—
—
N
—

Throttle position sensor (installed)

Vehicle speed sensor

Engine speed sensor

A/T fluid temperature sensor

(G20 10~ I \O N IR M)

Engine idle speed

Line pressure

Control valve assembly

Shift solenoid A

Shift solenoid B

Line pressure solenoid

Lock-up solenoid

Overrun clutch solenoid

Accumulator N-D

Accumulator 1-2

Accumulator 2-3

Accumulator 3-4 (N-R)

Ignition coil and starter motor

Overdrive control switch

A/T mode switch (AUTO)

A/T mode switch (POWER)

A/T mode switch (SNOW)

Off-vehicle inspection

Torque converter

Oil pump

Reverse clutch

High clutch

Forward clutch

Forward one-way clutch

Overrun clutch

10

Low one-way clutch

Low reverse brake

Brake band (including servo)

~d
IOl |

Parking linkage
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TROUBLE DIAGNOSES
Symptom Chart (Cont’d)

Malfunctions

»

Accelerator pedal
is depressed
at 4th speed.

positions
parking gear

position.

EC

ps in “P" position, or

BR

ST

Inspection item

Down-shift or engine overrunning

(Beyond kickdown limit)

Engine brake is not applied in “1” position.
Shift shock is felt during coasting.

Engine stop when shifting to running gears
Vehicle will not run in “D” and “2"

{but runs in “1" and “R” positions).

Vehicle runs in “N” position.

Engine does not start in “N” and “P" positions.
Engine starts in positions other than “N" and “P".
cannot be disengaged from “P”

Vehicle creeps excessively.

from exhaust pipe during operation.

{Within kickdown limit)

No down-shifts
Vehicle cree

- | Lower maximum speed or poor acceleration
_. | AT fluid spouts out or white smoke is emitted

- | Vehicle does not creep at all.
— | Transaxle overheats.
- | Offensive smell at fluid charging pipe.

— | Engine stalls.

Fluid level and status

Control linkage

PNP switch (short/open circuit)
Throttle position sensor (installed) 1 2
Vehicle speed sensor 2 1
Engine speed sensor

A/T fluid temperature sensor
Engine idle speed 1 1 2
Line pressure 2 3 2
Control valve assembly 614513 3|6 5
Shift solenoid A 31315 3 4
Shift solenoid B 4 4 4 3
Line pressure solenoid 4 5
Lock-up solenoid 2 2
Overrun clutch solenoid 713
Accumulator N-D
Accumulator 1-2
Accumulator 2-3
Accumulator 3-4 (N-R) 4
Ignition coil and starter motor 1
Overdrive control switch
A/T mode switch (AUTO)
A/T mode switch (POWER)
A/T mode switch (SNOW)

RS

-

no | = | Vehicle will not run in any positions.

N
win
\V]

HA

HlWl=iN
Y
w

EL

H

S0

On-vehicle inspection

Torque converter 1] 4 9 6 |14
Oil pump 10 5 517
Reverse clutch 6 3 81 2
High clutch 7 6 9] 3
Forward clutch 2 4 111| 5
Forward one-way clutch
Overrun clutch 8 121 6 | 8
Low one-way clutch 2
Low reverse brake 9 9 8 1317 {9
Brake band (including servo) 8 7 10 4 | 6
Parking linkage 10 2

Njolslw|D

Off-vehicle inspection
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ANTI-LOCK BRAKE SYSTEM

Fail-Safe Function

If any malfunction is detected in the system, the ABS warning lamp
in the instrument panel is turned on with the ABS deactivated and
the vehicle’s brake system reverts to normal operation.

System Diagram

Front right wheel sensor

Front left wheel sensor

Rear wheel sensor

~

ABS control unit Actuator

{ Front right inlet solenoid valve

L
1r Front right outiet solenoid valve

1 Front lett intet solenoid valve

1 Front left outlet solenoid valve

. f { Rear inlet solenoid valve
Controi circuit l

oJo¥o

1[ Rear outlet solenoid valve

1 Motor (motor refay)

_—.s—_l—_—d.—l——»———-—.

Actuator relay

Faii-safe circuit | | 1

Troudle diagnosis
cireuit ABS waming lamp

T

Data link connector
for CONSULT

BRG1561D
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ANTI-LOCK BRAKE SYSTEM

Circuit Diagram

A
upo |15 &)
LA | To combination meter
EC
> u
Stop lamp SW ‘ #8
) 10A
ABS waming lamp #11 AT
7oy 10A

Stop lamp @) m

Motor relay @T

"}

Actuator relay

Wheel 1
sensor < @

connector

ABS actuator |

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

314 101112
8/ I l15ie/

ABS actuator connector

Data link connector for CONSULT
o] RXITX 4

ABS C/U connector

61718} [10111)12 26]27128/29/30{31/32
1314 17) [19j201 [22123]24] 33| [35/36|37|38] K0

BRG1625D
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ANTI-LOCK BRAKE SYSTEM

Component Parts Location

Booster

Master cylinder

~N
Front right wheel sensor

[B] Front left wheel sensor

[B] Rear wheel sensor

[E] ABS control unit

ABS actuator

P2

. . NN\
fAl RH side of engine compartment < (Bl LH side of engine compartment
-\ / 7

h)
-Front left wheet sensor
connector '
V/

Front right wheel sensor connector

[C] LH side of engine compartment

Cariin
ABS actuator
-

{D] RH side of rear suspension member

9

\ \
ABS contro! unit

N\

BRG1626D
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ANTI-LOCK BRAKE SYSTEM

4 Control Unit Input/Output Signal Specifications
ABS control unit connector
] USING CIRCUIT TESTER
= - : 179 280 ;2 ;; ;i To perform the following inspection, the ignition switch should be
turned ON with ABS control unit connector and actuator connector
roperly connected.
— property
262728 [29{30{3132
33| 135{38/37{38] |40
BRG1627D,
Terminal No. N Check item (Refer-
ltem Specifications* 1
+ - ence)
. . . Control unit power
13 Battery Ignition switch ON: Battery voltage (Approx. 12V) supply circuit
. Brake pedal is depressed: Battery voltage (Approx. 12V) Stop lamp switch
1 | . -
Stop lamp signal Brake pedal is not depressed: Less than approx. 2V and circuit
ABS motor is running
35 ABS motor relay | (in CONSULT active test mode): Less than approx. 2V ﬁjas r::;o;::g;or
ABS motor is stopped: Battery voltage (Approx. 12V) y
Actuator relay fs actlva’u.ed (with gngmg running): l-_ess thgn approx. 2V. ABS actuator relay
37 Actuator relay Actuator relay is not activated (with fail-safe function activated and engine and circuit
not running): Battery voltage (Approx. 12V)
Actuator relay is activated (with engine running): Battery voltage (Approx. |ABS waming lamp
10 Actuator relay 12V) and circuit, ABS
monitor Actuator relay is not activated (with fail-safe function activated and engine | actuator relay
not running): Approx. OV monitor circuit
Front right inlet Actuator is activated (in CONSULT active test mode), or actuator relay is
40 .
solenoid not activated (with fail-safe function activated and engine not running): .
- - ABS solenoid and
27 Rear inlet solenoid | Approx. OV circuit
Body Ieront left intet Actuator is not activated and actuator relay is activated (with vehicle
38 |ground solenoid stopped and engine running): Battery voltage (Approx. 12V)
. ABS motor is running (in CONSULT active test mode): Battery voitage ABS motor monitor
23 ABS motor monitor (Approx. 12V) circuit
ABS motor is stopped (with ignition switch ON): Approx. OV
. ABS waming lamp ON*2: Approx. OV ABS warning lamp
33 ABS warning lamp ABS waming lamp OFF*2: Battery voltage (Approx. 12V) and circuit
17 Front right wheel
sensor ; .
Wheels are turning (Approx. 30 km/h)*3: Puise generates. Wheel sensors
7 Front left wheel Front: Approx. 200 Hz and circuit
sensor Rear: Approx. 400 Hz
20 Rear wheel sensor
Front right outlet
31 solenoid Actuator is activated (in CONSULT active test mode), or actuator relay is
Rear outlel Sole- not activated (with fail-safe function activated and engine not running): ABS solenoid and
36 noid Approx. OV circuit
Actuator is not activated and actuator relay is activated (with vehicle
29 Fr?nt I?: outlet stopped and engine running): Battery voltage (Approx. 12V)
solenoi

*1: Do not force to open a connector terminal when using a circuit tester for inspection.

*2: ABS warning lamp ON: When the ignition switch is turned ON (before starting the engine) or a malfunction is detected
ABS warning lamp OFF: One second after the ignition switch is turned ON (with the system in normal condition)

*3: Tire pressure must be in accordance with specification.
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ANTI-LOCK BRAKE SYSTEM

USING CONSULT

Control Unit Input/Output Signal Specifications

(Cont’d)

Indicated are the control unit computed data. If the output circuit (harness) should be open or short-
circuited, correct values may be displayed.

Data monitor

Display Monitor item Check item (Reference)
Condition Specifications
Vehicie is stationary. 0 km/h
FR RH SENSOR -
FR LH SENSOR Wheel speed Virtually the same speed | whee| sensor and circuit

RR SENSOR  [kmv/h]

Vehicle is driven.”1

as speedometer (within
+10%)

STOP LAMP SW
[ON-OFF]

Brake pedal status

Brake pedal is
depressed.

ON

Brake pedal is not
depressed.

OFF

Stop lamp switch and
circuit

FR RH IN SOL
FR LH IN SOL
REAR IN SOL

[ON-OFF]

FR RH OUT SOL

FR LH OUT SOL

REAR OUT SOL
[ON-OFF]

Solenoid status

Actuator (solenoid) is
activated (at CONSULT
active test),

or actuator relay is not
activated (with fail-safe
function activated and
engine not running).

ON

Actuator (solenoid) is not
activated and actuator
relay is activated (with
vehicle stopped and
engine running).

OFF

ABS solenoid and circuit

ACTUATOR RLY
[ON-OFF]

Actuator relay status

Actuator relay is acti-
vated (with engine run-
ning).

ON

Actuator relay is not acti-
vated (with fail-safe
function activated and
engine not running).

OFF

ABS actuator relay and
circuit

MOTOR RLY
[ON-OFF]

Motor relay and motor
status

Motor relay and motor
are activated (at CON-
SULT active test).

ON

Motor relay and motor
are not activated.

OFF

ABS motor, motor relay,
and circuit

WARNING LAMP
[ON-OFF]

ABS warning lamp sta-
tus

Warning lamp ON*2

ON

Warning lamp OFF*2

OFF

ABS warning lamp and
circuit

BATTERY VOLT V]

Power supply voltage
provided for control unit

Ignition switch ON

10 - 16V

Control unit power sup-
ply circuit

*1: Tire pressure must be in accordance with specification.
*2: ABS warning lamp ON: When the ignition switch is turned ON (before starting the engine) or a malfunction is detected
ABS warning lamp OFF: One second after the ignition switch is turned ON (with the system in normal condition)
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ANTI-LOCK BRAKE SYSTEM

Precautions for Trouble Diagnosis

e After performing trouble diagnosis, be sure to erase trouble stored in memory. Refer to “CONSULT” (next
page) or “SELF-DIAGNOSIS” (BR-15).

e As for the concerns that are difficult to duplicate, move harnesses or harness connectors by hand to check
if there is any poor mating of connector halves or faulty connection.

e Do not force to open a connector terminal when using a circuit tester for inspection.

e Read Gl section thoroughly in advance and make sure of all the general precautions.

Basic Inspection

BASIC INSPECTION 1 — Brake fluid level and leakage

1. Check brake fluid level in reservoir tank. Replenish brake fluid if necessary.

2. Check for leakage at or around brake piping and ABS actuator. if leakage or seepage is noted, proceed
as follows:

e If ABS actuator connectors are loose, tighten to specified torque. Recheck to ensure that leakage is no
longer present. ‘

e If flare nut threads at piping connectors or actuator threads are damaged, replace faulty parts with new
ones. Recheck to ensure that leakage is no longer present.

e |If brake fluid leaks through areas other than actuator connectors, wipe off using a clean cloth. Recheck
for leakage or seepage. If necessary, replace faulty parts with new ones.

e |If brake fluid leaks at or seeps through ABS actuator, wipe off using a clean cloth. Recheck for leakage
or seepage. If necessary, replace ABS actuator with new one.

CAUTION:

ABS actuator cannot be disassembled. Do not attempt to disassemble it.

BASIC INSPECTION 2 — Loose power line terminal
Check battery terminals (positive and negative) and battery mounting (ground) for looseness.

BASIC INSPECTION 3 — ABS warning lamp

1. Turn ignition switch “ON” to ensure that ABS warning lamp lights up for approximately 1 second. If ABS
warning lamp does not light, check ABS warning lamp circuit.

2. After driving vehicle at approx. 30 km/h for approx. 1 minute, check to ensure that ABS warning lamp
remains off. If ABS warning lamp lights, perform self-diagnosis procedures.

3. After performing self-diagnosis procedures, be sure to erase trouble stored in memory.

BR-7
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ANTI-LOCK BRAKE SYSTEM

CONSULT

CONTROL UNIT PART NUMBER

. The part number that is shown on the control unit label and CON-
SULT: 47850 AA0OO

| SELF-DIAGNOSIS PROCEDURE

1. Collect information on the concern from the customer, and then
; perform basic inspections.
2. Turn ignition switch OFF and connect CONSULT connector to

data link connector for CONSULT on the vehicle.
3. Start engine and drive vehicle at approx. 30 km/h for approx.
0 , 1 minute.
| Paalnk | 4. Stop vehicle and touch “START”, “ABS” and “SELF-DIAG
@ CONSULT RESULTS” sequentially on the CONSULT screen with engine
=7 '\ running.

ecieasn] o I “START” is touched immediately after engine is started

or ignition switch is turned on, “ABS” may not be dis-
played on “SELECT SYSTEM” screen. To display “ABS”,
repeat the self-diagnosis procedure from the beginning.

5. Self-diagnosis results are displayed on the screen. (Touch
“PRINT” to print out the self-diagnosis results, if necessary.)

o If “NO FAIL" is displayed, inspect ABS warning lamp. Refer to
the previous page.

6. Perform appropriate inspection from the self-diagnostic results
mode and repair or replace faulty parts.

7. Start engine and drive vehicle at approx. 30 km/h for approx.
1 minute.

e Recheck to ensure that there is no other malfunction.

8. Turn ignition switch OFF to prepare for erasing the trouble
stored in memory.

9. Start engine and touch “START”, “ABS”, “SELF-DIAG
RESULTS” and “ERASE” sequentially on the CONSULT
screen to erase the trouble stored in memory.

e If the trouble stored in memory is not erased, repeat step
6.

10. Drive vehicle at approx. 30 km/h for approx. 1 minute and then
confirm that ABS warning lamp is off. ‘
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ANTI-LOCK BRAKE SYSTEM

CONSULT (Cont’d)
SELF-DIAGNOSTIC RESULTS MODE
Diagnostic item Diagnostic item is detected when... Check item
FR RH SENSOR Circuit for front right wheel sensor is open. Or an abnormally high input voltage is
[OPEN] entered due to short to battery. al
&
FR LH SENSOR Circuit for front left wheel sensor is open. Or an abnormally high input voltage is entered
[OPEN] due to short to battery.
REAR SENSOR Circuit for rear wheel sensor is open. Or an abnormally high input voltage is entered due EC
[OPEN] to short to battery.
: i -circui Wheel sen-
FR RH SENSOR Front right wheel sensor is short c1rpu1ted or shorted to ground,. or gap betwgen the o AT
o . wheel sensor and the sensor rotor is large. An abnormally low input voltage is entered Sor ana cir
[SHORT]*1, *2 . . : it
and input signal is abnormal. cu
Front left wheel sensor is short-circuited or shorted to ground, or gap between the wheel
FR LH SENSOR ) . .
[SHORT] sensor and the sensor rotor is large. An abnormally iow input voitage is entered and
input signal is abnormal. '
Rear wheel sensor is short-circuited or shorted to ground, or gap between the wheel ST
REAR SENSOR . - .
[SHORT 1]*1, *2 sensor and the sensor rotor is large. An abnormally low input voltage is entered and
’ input signal is abnormal. RS 3
3
FR RH IN ABS SOL Circuit for front right inlet solenoid valve is open, or an output voltage is much lower than
[OPEN] the specified value due to short to ground.
I 2
FR LH IN ABS SOL Circuit for front left inlet solenoid valve is open, or an output voltage is much lower than HA 2
[OPEN] the specified value due to short to ground.
REAR IN ABS SOL Circuit for rear inlet solenoid valve is open, or an output voltage is much lower than the EL
[OPEN] specified value due to short to ground.
FR RH IN ABS SOL Circuit for front right inlet solenoid valve is shorted, or an output voltage is much higher N
[SHORT] than the specified value due to short to battery. so )
FR LH IN ABS SOL Circuit for front left inlet solenoid valve is shorted, or an output voltage is much higher
[SHORT] than the specified value due to short to battery.
REAR IN ABS SOL Circuit for rear inlet solenoid valve is shorted, or an output voltage is much higher than
[SHORT] the specified value due to short to battery. A_’:S sgle'-
noid and cir-
FR RH OUT ABS SOL Circuit for front right outlet solenoid valve is open, or an output voltage is much lower cuit
[OPEN] than the specified value due to short to ground.
FR LH OUT ABS SOL Circuit for front left outlet solenoid valve is open, or an output voltage is much lower than
[OPEN] the specified value due to short to ground.
REAR OUT ABS SOL Circuit for rear outlet solenoid valve is open, or an output voltage is much lower than the
[SHORT] specified value due to short to ground.
FR RH OUT ABS SOL Circuit for front right outlet solenoid valve is shorted, or an output voltage is much higher
[SHORT] than the specified value due to short to battery.
FR LH OUT ABS SOL Circuit for front left outlet solenoid valve is shorted, or an output voltage is much higher
[SHORT] than the specified value due to short to battery.
REAR OUT ABS SOL Circuit for rear outlet solenoid valve is shorted, or an output voltage is much higher than
[SHORT] the specified value due to short to battery.
ABS MOTOR ABS motor turns ON when control unit sends OFF signal. ABS motor circuit is open or
[ON FAILURE] shorted to ground. ABS motor,
2BS MOTOR motor relay
i i ire i and circuit
[OFF FAILURE] ABS motor turns OFF when contro! unit sends ON signal. Relay control wire is broken.
ABS ACTUATOR RELAY | ABS actuator relay tums ON when control unit sends OFF signal. Actuator relay is short-
[ON FAILURE] circuited to ground. ABSI actuator
relay and
ABS ACTUATOR RELAY [ ABS actuator relay turns OFF when control unit sends ON signal. Relay control wire is circuit
[OFF FAILURE] broken.

BR-9



ANTI-LOCK BRAKE SYSTEM

CONSULT (Cont’d)

Diagnostic item Diagnostic item is detected when... Check item
BATTERY VOLTAGE ABS control unit battery voltage is abnormally high. Control unit
[VB-HIGH]

BATTERY VOLTAGE power supply
Funi i : circuit
[VB-LOW] ABS control unit battery voltage is abnormally low
Control unit,
control unit
CONTROL UNIT Function of calculation in ABS control unit has failed. power supply
and ground
circuit
ABS MOTOR ABS motor speed is abnormaily low. gitso:::tlzr’
[LOCK FAILURE] P y o reay
and circuit

*1: ABS waming lamp turns on if a wheel or wheels spin for 10 to 80 seconds (depending on the whee! speed) with the vehicle
stuck in snow, ice, or mud. This is a normal condition.

*2: After repairing short-circuited sensor, turning ignition switch ON lights up ABS warning lamp. Check that ABS warning lamp
turns off when the vehicle is driven at approx. 30 kmv/h for approx. 1 minute as shown in the self-diagnosis procedure.

NOTE:

If “ABS” is not displayed on “SELECT SYSTEM"” screen, check ABS control unit and data link connector circuit, and make sure
of the CONSULT card number.

=7
ECL1638D

Data link
connector for

CONSULT

DATA MONITOR PROCEDURE

e UpW P

CoNO

Refer to CONSULT Instruction Manual for details on data
monitor function.

Turn ignition switch OFF.

Connect CONSULT connector to data link connector for CON-
SULT.

Turn ignition switch ON.

Touch “START” on CONSULT screen.

Touch “ABS” on CONSULT screen.

If “START” is touched immediately after engine is started
or ignition switch is turned on, “ABS” may not be dis-
played on “SELECT SYSTEM” screen. To display “ABS”,
repeat the data monitor procedure from the beginning.
Touch “DATA MONITOR"™.

Touch “SETTING” to set recording condition.

Touch “AUTO TRIG”, “LONG TIME” and then “ENTER".
Return to “SELECT MONITOR ITEM” screen and touch “C/U
INPUT ITEM”, “ALL SIGNALS” or “SELECTION FROM
MENU". Refer to “DATA MONITOR MODE” on the next page.

. Touch “START".
11.
12.

Display data monitor.

If necessary, sequentially touch “REC START”, “REC STOP”,
“DATA DISPLAY”, “NUMBER PRINT” and “PRINT” to print out
the data.

BR-10




ANTI-LOCK BRAKE SYSTEM

DATA MONITOR MODE

CONSULT (Contd)

MONITOR ITEM

CONDITION

SPECIFICATION

FR RH SENSOR
FR LH SENSOR

Drive vehicle.
(Each wheel is rotating.)

Displays computed vehicle speed from wheel sensor signal.
Almost the same speed as speedometer.

RR SENSOR
Turn ignition switch ON and Depress the pedal: ON
STOP LAMP SW depress brake pedal. Release the pedal: OFF
FR RH IN SOL
FR RH OUT SOL
FR LH IN SOL Ignition switch is turned ON or | Operating conditions for each solenoid valve are indicated. ABS is
FR LH OUT SOL engine is running. not operating: OFF
REAR IN SOL

REAR OUT SOL

ACTUATOR RLY

MOTOR RLY

WARNING LAMP

Ignition switch is turned ON or
engine is running.

Displays ON/OFF condition of ABS actuator relay.
When tumning ignition switch ON, ABS actuator relay is operated.

ABS is not operating: OFF
ABS is operating: ON

Warning lamp is tumed on: ON
Warning lamp is turned off: OFF

BATTERY VOLT Power supply voltage for control unit
VOLTAGE Indicates the voltage mea-
sured with a voltage probe.
PLS WIDTH-H Refer to CONSULT instruction
Manual.
ACTIVE TEST PROCEDURE
NISSAN e When conducting Active test, vehicle must be stationary.
e Confirm that brakes have been bled completely.
CONSULT e When ABS warning lamp stays on, never conduct Active test.
1. Turn ignition switch OFF.
2. Connect CONSULT to Data Link Connector for CONSULT.
m 3. Start engine.
START 4. Touch “START” on CONSULT screen.
[ SUBMODE
~SBR455D
[ seLect system  []] 5. Touch "ABS"
[ _ENGINE |
AT |
|___AIRBAG ]
| . ABS |
r srlsnsssc

BR-11
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ANTI-LOCK BRAKE SYSTEM

CONSULT (Cont’d)

6. Touch “ACTIVE TEST".

| |5 SELECT DIAG MODE
| SELF-DIAG RESULTS
| DATA MONITOR

| ACTIVE TEST
| ECU PART NUMBER

l
L

R o

SST4128

7. Select active test item by touching screen.

¢y SELECT TEST ITEM [
FR RH SELENGIL

FR LH SELENGID

FREHT SHLENGID

REAR SHLEHGID

HES METEHR

e =

1

SBR444E

8. Touch “START".
B FR RH SOL TEST B

B SELECT MONITOR ITEM

MAIN SIGNALS

| SELECTION FROM MENU

|
I |
l ]

| START |
SBR934C
B ACTIVUE TEST B 9. “ACTIVE TEST” screen is displayed.
FR RH SELENSID U P ABS solenoid valve , _ ,
e To check that ABS solenoid valves (inlet and outlet) operate in
the following manner, touch “UP”, “KEEP” and “DOWN?” on the
======= M{MITHR ======= screen Wh”e Obser\”ng the monitor.
FRRH IN SBL  GFF
FRRH OUT SEL GOFF Operation uP KEEP DOWN
IN ABS SV OFF ON ON
KEEF || [GWH OUT ABS SV OFF OFF ON*

SBRATE *: Solenoid valve stays ON for 1 to 2 seconds after touching the key, and then
turns OFF.

B ACTIVE TEST B e If the active test is conducted with brake pedal depressed, the
e ey —_ brake pedal travel limit may change. This is a normal condition.
FRFH S0L L e “TEST IS STOPPED” message is displayed 10 seconds after

TESTEESESTOPRED) the operation is started.

_______ HENITHR ======s e If the active test needs to be performed again after “TEST IS
FE FH GUT =L GFF STOPPED” is displayed, repeat step 8.
FE EH IMW ZoL CFF

SBR442E




ANTI-LOCK BRAKE SYSTEM

CONSULT (Cont’d)
S —— ABS motor
# ALTIV N E_ e Touch “ON” and “OFF” on the screen to check that ABS motor
HES METER OFF relay and ABS actuator relay operate as follows:
_ N Operation ON OFF @&
:E?ﬁ:;:pl';ilﬁém}: E=;==== ABS actuator relay ON ON
HUTUF' PL'I'I LIFF ABS motor re'ay ON OFF E@
e If the active test is conducted with brake pedal depressed, the
0 M brake pedal travel limit may change. This is a normal condition.
e “TEST IS STOPPED” message is displayed 10 seconds after AT

the operation is started.

BR-13




ANTI-LOCK BRAKE SYSTEM

Self-diagnosis

DESCRIPTION

When a problem occurs in the ABS, the ABS warning lamp on the
instrument panel comes on. To actuate the self-diagnostic results
mode, ground the self-diagnostic check terminal 4 located on the
data link connector for CONSULT. The ABS warning lamp, then,
flashes and indicates the location of the malfunction.

Self-diagnostic check terminal. \ | iy [ SELF-DIAGNOSIS PROCEDURE
(Terminal 4 of data link connector for CONSUI‘-T) 1. Collect information on the concern from the customer, and then
bﬁﬁ\_{_ ﬁ ‘ ! perform basic inspections.
2. Drive vehicle at approx. 30 km/h for approx. 1 minute.
= f 3. Stop vehicle and start diagnosis.
l 4. Turn ignition switch “OFF”.
Ll | 5. Ground the self-diagnostic check terminal 4.
= { 6. Turn ignition switch “ON” to start the self-diagnostic results
mose
Data link connector CAUTION:
for CONSULT BrG1s16D| @ Keep terminal 4 grounded during self-diagnosis.
e Do not depress brake pedal. (Self-diagnosis would not

start.)

e Do not start engine. (Self-diagnosis would not start.)

7. After 3 or 4 seconds, ABS warning lamp starts blinking to indi-
cate the malfunction code No.

e The indication terminates after 5 minutes. Turning the ignition
switch from “OFF” to “ON” resumes blinking the indication.

8. Verify the location of the malfunction with “MALFUNCTION
CODE/SYMPTOM CHART”, BR-16. Then make the necessary
repairs.

9. After the malfunctions are repaired, erase the malfunction
codes stored in the control unit. Refer to “HOW TO ERASE
SELF-DIAGNOSTIC RESULTS” on the next page.

10. Rerun the self-diagnostic results mode to verify that the mal-
function codes have been erased.

11. Disconnect the check terminal from the ground. The self-diag-
nostic results mode is now complete.

12. Drive vehicle at approx. 30 km/h for approx. 1 minute, and then
check that the ABS warning lamp is off.

HOW TO READ SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

e Determine the code No. by observing the time and the fre-
quency that the ABS warning lamp blinks ON and OFF.

e When multiple malfunctions occur at a time, up to three code
numbers can be stored; the latest malfunction will be indicated
first.

e The indication begins with the start code No. 12. A maximum
of three code numbers appear in the order of the latest one
first. The indication then returns to the start code No. 12 to
repeat.

e The start code No. 12 is only indicated repeatedly when there
is no malfunction.

BR-14




ANTI-LOCK BRAKE SYSTEM

Self-diagnosis (Cont’d)

Example: Code No. 25 Front left wheel sensor (open-circuit)

ABS warning lamp

ON

ABS warning lamp

OFF

Start code No. 12

Units digits Code No. 25

]

0.8

1 i | L
1‘ e e T p— -—L —t— e - USUSUSUSLSOUBLNL
03303 33 06 06 06 09 ©030303C30303030303
Unit: seconds
BRG1185D

Self-diagnosis complete |

ABS warning lamp

i} m
OFF

Terminal 4 of the data link
connector for CONSULT

Open
Body

ground

Malfunction memory
erase mode starts.

1 second or {onger

Malfunction memory
BRG0057D

HOW TO ERASE SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

1. Turn the ignition switch “ON” and start the engine.

2. Drive the vehicle at approx. 30 km/h for approx. 1 minute to
check that there is no other malfunction.

Stop the vehicle.

Turn the ignition switch “OFF".

Ground the self-diagnostic check terminal.

Turn the ignition switch “ON” to start the self-diagnostic results
mode.

CAUTION:
Do not depress the brake pedal during self-diagnosis. Do not
start the engine. (The self-diagnosis would not start.)

7. The ABS warning lamp starts to blink 3 or 4 seconds after the
self-diagnostic results mode is started.

8. Under the self-diagnostic results mode, the malfunction
memory erase mode starts when the check terminal is discon-
nected from the ground.

9. Ground the check terminal 3 times or more in succession
within 12.5 seconds after the erase mode starts. (Each ground-
ing must be 1 second or longer.)

10. Disconnect the grounding cable from the check terminal to
erase the malfunction memory and complete the self-diagno-
sis. The ABS warning lamp , then, turns off.

11. Turn the ignition switch “OFF”.

o0k w
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ANTI-LOCK BRAKE SYSTEM

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Malfunction Malfunctioning part ABS waming Fail-safe
code No. gp lamp ON operation
18 Different number of teeth of sensor rotors O O
21 Front right whee! sensor (open-circuit) O O
22 Front right wheel sensor (short-circuit)*4 O O
25 Front left wheel sensor (open-circuit) O O
26 Front left wheel sensor (short-circuit)*4 O O
31 Rear wheel sensor (open-circuit) O O
32 Rear wheel sensor (short-circuit)*4 O O
41 Front right outlet ABS solenoid valve and circuit O O
42 Front right inlet ABS solenoid valve and circuit O O
45 Front left outiet ABS solenoid valve and circuit O O
46 Front left inlet ABS solenoid valve and circuit O O
55 Rear outlet ABS solenoid valve and circuit O - O
56 Rear inlet ABS solenocid valve and circuit O O
57 Power supply (Low or high voltage)*2 O -1
61 ABS actuator motor or motor relay*3 O O
63 ABS actuator relay O O
71 ABS control unit O O
At self-diagno- | ABS control unit or data link connector for CONSULT is poorly
sis only connected.
No indication — - - O O
Ignition switch | ABS control unit/Fuse is blown or ABS warning lamp has an
ON open circuit.
At self-diagno- | \ps control unit
sis only
ABS control uni/ABS actuator relay is stuck to OFF./ABS
Stays ON power supply circuit, ABS actuator relay drive side power sup- O O

Ignition switch
ON

ply (coil side) circuit, and ABS warning lamp circuit are short-
circuited./ABS control unit connector is disconnected or poorly
connected.

*1:
2
*3:
*4:

Fail-safe operation does not activate. A signal from ABS control unit suspends ABS control operation. Brakes operate con-
ventionally. After specified power supply voltage resumes, ABS warning lamp goes out, allowing for ABS control operation.
The code No. does not indicate a malfunction related to the ABS control unit. Do not replace the ABS control unit even if

the code No. appears.

The code No. can sometimes appear when the ABS motor ground circuit is loose or disconnected. When it appears, always

check the ground circuit for improper installation.

ABS warning lamp turns on if a wheel or wheels spin for 10 to 80 seconds (depending on the wheel speed) with the vehicle
stuck in snow, ice, or mud. This is a normal condition. After repairing short-circuited sensor, turning ignition switch ON lights
up ABS warning lamp. Check that ABS warning lamp turns off when the vehicle is driven at approx. 30 km/h for approx. 1

minute as shown in the self-diagnosis procedure.
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TCS/ABS SYSTEM

System Description

ABS FUNCTION

1. During ABS operation, the brake pedal pulsates along with a mechanical noise. This ensures that the ABS
is working properly.

2. When starting up the engine or immediately after the vehicle starts to run, the brake pedal pulsates and
a motor noise from the engine compartment can be heard. They are caused by the ABS operation check
and should not be considered abnormal.

3. A vehicle with the ABS may stop in a longer distance than a vehicle without the ABS when the brake is
applied on a bad road, gravel road, or deep fresh snow.

TCS FUNCTION

1. TCS/ABS control unit monitors the speed of the driving wheels through 4 wheel speed sensors. If driving
wheel slip is detected, fuel to the engine is cut off and the throttle valve is adjusted so that the engine
torque is reduced. On vehicles with automatic transmission, transmission shift schedule is also changed
to control the rear wheel driving torque, which results in the reduction of wheel slip. This system enables
the throttle valve to be controlled so that optimum engine torque can be achieved in accordance with the
driver’s acceleration request.

2. The driver may not feel satisfied with acceleration on some road surfaces. This poor acceleration occurs
because the operating TCS gives priority to maintaining optimum traction. Therefore, this condition should
be considered normal.

3. When shiftdown is made or the acceleration pedal is depressed while the vehicle is driven on the road
surface that has different friction coefficients, the TCS may operate temporarily.

4. On vehicles with manual transmission, the SLIP indicator lamp and the TCS OFF indicator lamp may light
up when the engine is about to stall in the conditions shown below. If the lamps go off when engine speed
increases, there is no problem in the system.

e At start, the engine almost stalls and the engine speed is much lower than the idle speed.
e The vehicle is driven at an extremely low speed with a high-speed gear engaged.
e The clutch has been engaged until the vehicle almost stops.

FAIL-SAFE FUNCTION

ABS system

If any malfunction is detected in the system, the ABS warning lamp, the TCS OFF indicator lamp and the SLIP
indicator lamp in the instrument panel is turned on with the TCS/ABS deactivated and the vehicle’s brake sys-
tem reverts to normal operation.

TCS system .

If any malfunction is detected in the system, both the SLIP indicator lamp and the TCS indicator lamp on the

instrument panel light up and the TCS is shut down. The vehicle operates in the same manner as a vehicle

without the TCS, while the ABS is operational.

e If there is a malfunction in the throttle control system, the TCS becomes inoperative while the ABS
remains functional.

e When fail-safe operation is activated, perform the self-diagnosis procedure for the TCS/ABS first.
Refer to BR-27 for details.

BR-17
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TCS/ABS SYSTEM

System Description (Cont’d)

Parts that make throttle control inoperative

Malfunction code No. Malfunctioning part

11 Throttle position sensor circuit

12 Throttle motor sensor circuit
Circuit for the communication line (DKR line)

13 between TCS/ABS control unit and throttle control
unit

o1 Actuator system (Motor circuit is open or throttle
motor intermittently works.)

22 Throttle motor drive system (overcurrent)

23 Throttie motor relay circuit (shorted)

24 Throttle motor relay circuit (open)

30 Throttle motor return spring (Retumn spring is bro-
ken.)

Parts that make throttle control operative

Malfunction code No.

Malfunctioning parts

31

Starter signal circuit (shorted)

33

Park/neutral position switch circuit (open or
shorted)

System Diagram

Front right
wheel sensor |

Secondary throttie position sensor vaiue

==wiii

{ )

L

1 \

Throttie control unit

{ J

Throttie motor

000000

(muitiple communication)

l L

Total control signal for engine, A/T and TCS/ABS J

ECM-TCM or ECM

Rear right
wheel sensor

—{ D [0

r

DKR (Throttia motor targol anglo signal)

DKV (Throttle angle output)

—

HI

L | o

TCS/ABS controt unit

il

1]

Front left u
wheei sensor l

-

TCS OFF switch

Rear left
whee! sensor

=1 SLiP indicator iamp

TCS OFF indicator lamp

_

»1 ABS warning lamp

BR-0227D
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TCS/ABS SYSTEM

Component Parts Location

Booster

Master cylinder [E] TCS/ABS control unit

Throttle motor refay

Throttle motor

@ Front right wheel sensor Throttle control unit

ABS actuator
Front left wheel sensor

7A] RH side of engine compartment B, LH side of engine compartment [€ LH side of engine compartment.

Front right whee! /
sensor connector

A T —

i I~
Rear wheel sensor connector

AT

[G] Engine compartment {{H) Behind glove box
\

— Throttie motor

|
Throttle motor senso
! ) T RS N

Ve
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TCS/ABS SYSTEM

ircuit Diagram
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TCS/ABS SYSTEM

USING CIRCUIT TESTER
TCS/ABS control unit

To perform the following inspection, the ignition switc}w éhould be turned ON with TCS/ABS control unit con-

Control Unit Input/Output Signal Specifications

nector and actuator connector properly connected.

TCS/ABS contro! unit connector
A\l
112[3]4[X[6]7]8] DX[20[11[X]13]14 16!. 101102]103) 104} 10506, X 1108 A
17118]19{20{|21|22]|23|24] |25 301311321 W {100l 110114] X 1413 144{115{116
BRH0360D ST
Terminal No. I . Check item (Refer- RS
ltem Specifications™1
+ - ence)
; 47 |Front right wheel HA
sensor
5 18 Rear right wheel Wheel ina (A 30 km/h)*3: Pul
sensor eels are turning (Approx. )"3: Pulse generates. Wheel sensors EL
= Tt whool Front: Approx. 200 Hz and circuit
3 19 ront left whee Rear: Approx. 200 Hz
sensor
4 20 Rear left wheel
sensor
. Brake pedal is depressed: Battery voltage (Approx. 12V) Stop lamp switch
| . L
6 » Stop lamp signal Brake pedal is not depressed: Less than approx. 2V and circuit
Actuator relay !s actuvatgd (with gngmg running): l._ess tﬁan approx. 2V' ABS actuator relay
7 Actuator relay Actuator relay is not activated (with fail-safe function activated and engine o
. and circuit
not running): Battery voltage (Approx. 12V)
. ABS motor is running {in CONSULT active test mode): Battery voltage ABS motor monitor
8 ABS motor monitor | (Approx. 12V) circuit
ABS motor is stopped (with ignition switch ON): Approx. OV
10 SLIP indicator SLIP indicator lamp ON*5: OV SLIP indicator
lamp SLIP indicator lamp OFF*5: Battery voltage (Approx. 12V) lamp and circuit
1 TCS OFF indicator | TCS OFF indicator lamp ON*4: 0V TCS OFF indicator
Body |{lamp TCS OFF indicator lamp OFF*4: Battery voltage (Approx. 12V) lamp and circuit
i3 ground ' TGS OFF switch | TCS OFF switch is pressed: Approx. OV TCS OFF switch
signal TCS OFF switch is not pressed: Approx. 4 - 5V and circuit
14 Engine speed sig- | Pulse generates. Engine speed sig-
nal Refer to EC section (“ECM-TCM Input/Outout Reference Value”) nal circuit
Approx. 5V -
. Circuit for total
Total control signal .
. . control signal (Mul-
(Multiple communi- . .
16 . . 0V— tiple communica-
cation) for engine, 0.7ms tion) for engine
AT and TCS/ABS 2ms AT and TCS/ABS
BRH0326D
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TCS/ABS SYSTEM

Control Unit Input/Output Signal Specifications

(Cont’d)
Terminal No. . )
ltem Specifications*1 Check item {Refer
+ _ ence)
Approx. 7V -
or higher 1-9ms Communication
line circuit between
hrottle ang!
21 OD::VUS rottle angle oVl TCS/ABS control
P 10ms unit and throttle
BRH0325D control unit
Acceleration pedal is released: approx. 1 ms (reference)
. ABS warning lamp ON™2: Approx. OV ABS waming lamp
! . S
22 ABS warning lamp ABS waming lamp OFF*2: Battery voltage (Approx. 12V) and circuit
Acwator relay is activated (with engine running): Battery voltage ABS warning lamp
23 Actuator relay (Approx. 12V) and circuit, ABS
monitor Actuator relay is not activated (with fail-safe function activated and engine | actuator relay and
not running): Approx. 0V circuit
m - — - ) .
ABS motor is running (in CONSULT active test mode): Less than approx ABS motor, motor
24 ABS motor relay 2V relay and circuit
ABS motor is stopped: Battery voltage (Approx. 12V) y
TCS is not activated:
Approx. 7V - 5
Body or higher 2 Communication
ground | DKR (throttle line circuit between
ov—
25 rr}otor target angle ‘ Approx. 9 ms (Reference) TQS/ABS control
signal) 10ms unit and throttle
BRH03250 control unit
101 Front r.ight inlet
solenoid
104 Front right outlet
solenoid Actuator is activated (in CONSULT active test mode), or actuator relay is
102 Rear inlet solenoid | not activated (with fail-safe function activated and engine not running): i
ABS solenoid and
105 Rear outlet sole- | Approx. OV circuit
noid Actuator is not activated and actuator relay is activated (with vehicle
Front left inlet stopped and engine running): Battery voltage (Approx. 12V)
103 solenoid
|
106 Front gft outlet
solenoid
- . Control unit power
108 Batte Ignition switch ON: Battery voltage (Approx. 12V -
vy g fy voltage (Appr ) supply circuit

*1: Do not force to open a connector terminal when using a circuit tester for inspection.

*2:

ABS warning lamp OFF: When the engine has started (with the system in normal condition)

*3:
*4.

Tire pressure must be in accordance with specification.
TCS OFF indicator lamp ON: When the ignition switch is turned ON (before starting the engine), a malfunction is detected,

or TCS OFF switch is turned ON
TCS OFF indicator lamp OFF: When the engine has started (with the system in normal condition) and the TCS OFF switch
is off

*5:

ABS warning lamp ON: When the ignition switch is turned ON (before starting the engine) or a malfunction is detected

SLIP indicator lamp ON: When the ignition switch is turned ON (before starting the engine) or a malfunction is detected

SLIP indicator lamp OFF: When the engine has started (with the system in normal condition) and the TCS is inoperative
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TCS/ABS SYSTEM
Control Unit Input/Output Signal Specifications

(Cont’d)
Throttle control unit connector .
Throttle control unit
.
112134 6/718{9]10
12[13|14{15|16]17| X ]19{20 a1
(S|
[m]
=R
101103 107108 EC
110
BRH0361D AT
Terminal No. e s Check item (Refer-
ltem Specifications*
+ - ence)
Throttle andle sia- Ignition switch ON Throttle position
2 nal ge sg Throttle valve is fully closed: Approx. 0.5V sensor circuit and ST
Throttle valve is fully open: Approx. 4.2V ECM
T - - Throttle motor sen-
3 hrottle motor sen Engine is idling: Approx. 4.4V t 'o . sen RS
sor sor and circuit
Thrott N Throttle motor
4 rotiie mo'or Engine is idling: Approx. 3.4V angle signal and HA
angle signal L
circuit
T i ignal
7 TCS switch signal | Ignition switch ON: Approx. 5V cii:iitswmm signa EL
Throttle control - . . Throttle control
8 unit power supply Ignition switch ON: Battery voltage {(Approx. 12V) unit power circuit SD
Body
Throttl |
9 |ground Th'rottle control Ignition switch ON: Battery voltage (Approx. 12V) .ron e cont‘ro .
unit power supply unit power circuit
Thrott!
14 Throttle motor Ignition switch ON: Approx. OV rottie mo.t or.
relay relay and circuit
Throttle position
15 Sensor battery Ignition switch ON: Approx. 5V Sensor power cir-
voltage .
cuit
T
19 Th.r ottle control Ignition switch ON: Battery voltage (Approx. 12V) h'r ottie cont-rol .
unit power supply unit power circuit
Throttle motor . . . Throttle motor
108 relay Ignition switch ON: Battery voltage (Approx. 12V) relay and circuit
110 Start sianal Ignition switch START (Disconnect ECM-TCM connector or ECM connec- | Start signal circuit
9 tor.): Approx. 10V and ECM

*: Do not force to open a connector terminal when using a circuit tester for inspection.

BR-23




TCS/ABS SYSTEM

USING CONSULT

Control Unit Input/Output Signal Specifications

(Cont’d)

Indicated are the control unit computed data. If the output circuit (harness) should be open or short-
circuited, correct values may be displayed.

TCS/ABS control unit

Display

Monitor item

Data monitor

Condition

Specifications

Check item (Reference)

REVOLUTION SENSOR
[krvh]

Wheel speed™1

Vehicle is stationary.

0 km/h

Vehicle is driven.*1

Virtually the same speed
as speedometer (within
+10%)

Wheel sensor circuit

STOP LAMP SW
[ON-OFF]

Brake pedal status

Brake pedal is
depressed.

ON

Brake pedal is not
depressed.

OFF

Stop lamp switch circuit

ENG RPM SIGNAL
[STOP-RUN]

Engine operation

Engine is stopped.

STOP

Engine is running at
more than 400 rpm.

RUN

Engine speed signal cir-
cuit

IN ABS SOLENOID
[ON-OFF]

OUT ABS SOLENOID
[ON-OFF]

Solenoid status

Actuator (solenoid) is
activated (at CONSULT
active test), or actuator
relay is not activated
(with fail-safe function
activated and engine not
running).

ON

Actuator (solenoid) is not
activated and actuator
relay is activated (with
vehicle stopped and
engine running).

OFF

Solenoid circuit

ABS ACTUATOR RELAY
[ON-OFF]

Actuator relay status

Actuator relay is acti-
vated (with engine run-
ning).

ON

Actuator relay is not acti-
vated (with fail-safe
function activated and
engine not running).

OFF

Actuator relay and circuit

ABS MOTOR RELAY
[ON-OFF]

Motor relay and motor
status

Motor relay and motor
are activated (at CON-
SULT active test).

ON

Motor relay and motor
are not activated.

OFF

ABS motor, motor relay
and circuit

WARNING LAMP
[ON-OFF]

ABS warning lamp sta-
tus*2

Warning lamp ON

ON

Warning lamp OFF

OFF

ABS warning lamp cir-
cuit

BATTERY BOLT V]

Power supply voltage
provided for control unit

Ignition switch ON

10 - 18V

Control unit power sup-
ply circuit and ground
circuit

THRTL OPENING

[%

Throttle angle condition
(linked with acceleration
pedal)

Acceleration pedal is not
depressed. (Ignition
switch ON)

0%

Acceleration pedal is
depressed. (Ignition
switch ON})

0-100%

Communication line cir-
cuit between TCS/ABS
control unit and throttle
control unit
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TCS/ABS SYSTEM

Control Unit Input/Output Signal Specifications

(Cont’'d)
) ) Data monitor .
Display Monitor item — — Check item (Reference)
Condition Specifications
. . Communication line cir-
TCS is inoperative. 0% .
THRTL OPENING TAR- | Motor throttle angle con- 'S Inoperat ° cuit between TCS/ABS
GET [%] | dition . . o control unit and throttle
TCS is operational. 0 - 100% control unit
. . Communication line cir-
TCS erative. 0
Number of cylinders to CS s inoperative cuit between TCS/ABS
TCS MODE™3 N . .
which fuel is cut off TCS i tional 0-24 control unit and
is operational. -2 ECM-TCM or ECM
. 1: 1st gear 2: 2nd gear 3: 3rd gear
GEAR Gear selection 4 4th gear 5: 5th gear
TCS OFF switch status | TCS switch ON ON L
TCS SW TCS OFF switch circuit
(ON/OFF) TCS switch OFF OFF
TCS OFF indicator lamp ON
. . ON . .
TCS OFF LAMP TCS OFF indicator lamp __ TCS .OFF indicator lamp
status TCS OFF indicator lamp circuit
OFF
OFF
SLIP indicator lamp is ON
indi - |ON. indi ir-
SLIP LAMP SLIP indicator lamp sta __ : SL_!P indicator lamp cir
tus SLIP indicator lamp is OFE cuit
OFF.
A/T selector position:
NorP
PNP switch signal o M/T shift position: ON
witch signal or Neutral [ -
PN POSITION SIGNAL | neutral position switch — ——— — ::g P:;;:;"iz‘t;: Zierzuit
signal status (ON/OFF) selector position: P
Other than N and P OFF

M/T shift position:
Other than Neutral

*1: Tire pressure must be in accordance with specification.
*2: ABS warning lamp ON: When the ignition switch is turned ON (before starting the engine) or a maifunction is detected

ABS warning lamp OFF: When the engine has started (with the system in normal condition)

*3: TCS mode: 0 - 24, number of cylinders to which fuel is cut off x 4

Throttle control unit

Data monitor

Display Monitor item Check item (Reference)
Condition Specifications
THRTL POS SEN Sensor voltage (V) Throttle valve is fully Approx. 0.5V T.hro?tle position sensor
closed. circuit
TH MOTOR VOLT Sensor voltage (V) Engine is idling. Approx. 3.4V ;?;Zgle motor sensor
Communication line cir-
TH OPEN CONT Motor throttle target TGS is inoperative Approx. 9 ms cuit between TCS/ABS

angle signal (ms)

control unit and throttle
control unit

START SIGNAL

ON/OFF

Ignition switch ON

ON

Start signal circuit

NEUT POSI SW

ON/OFF

Shift (selector) lever is in
park/neutral position.

ON

Park/neutral position
switch circuit
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TCS/ABS SYSTEM

Precautions for Trouble Diagnosis

e After performing trouble diagnosis, be sure to erase trouble stored in memory.

Refer to “CONSULT for TCS/ABS Control Unit Control System” (BR-27), “Self-diagnosis for TCS/ABS
Control Unit Control System” (BR-34), “CONSULT for Throttle Control Unit Control System” (BR-37) or
“Self-diagnosis for Throttle Control Unit Control System” (BR-41).

e The concerns that are difficult to duplicate may be caused by faulty electrical connections. Move harnesses
or harness connectors by hand to check if there is any poor mating of connector halves or faulty connec-
tion.

e Do not force to open a connector terminal when using a circuit tester for inspection.

e Read Gl section thoroughly in advance and make sure of all the general precautions.

Basic Inspection

BASIC INSPECTION 1 — Brake fluid level and leakage

1. Check brake fluid level in reservoir tank. Replenish brake fluid if necessary.

2. Check for leakage at or around brake piping and ABS actuator. If leakage or seepage is noted, proceed
as follows:

e If ABS actuator connectors are loose, tighten to specified torque. Recheck to ensure that leakage is no
longer present.

e If flare nut threads at piping connectors or actuator threads are damaged, replace faulty parts with new
ones. Recheck to ensure that leakage is no longer present.

e If brake fluid leaks through areas other than actuator connectors, wipe off using a clean cloth. Recheck
for leakage or seepage. If necessary, replace faulty parts with new ones.

e If brake fluid leaks at or seeps through ABS actuator, wipe off using a clean cloth.
Recheck for leakage or seepage. If necessary, replace ABS actuator with new one.

CAUTION:

ABS actuator cannot be disassembled. Do not attempt to disassemble it.

3. Check brake disc rotors and pads for proper operation.

BASIC INSPECTION 2 — Loose power line terminal

Check battery terminals (positive and negative) and battery mounting (ground) for looseness. If necessary,
tighten to specified torque. Check the battery for lower voltage.

BASIC INSPECTION 3 — SLIP indicator lamp, TCS OFF indicator lamp and ABS warning
lamp

1. Turn ignition switch “ON” to ensure that TCS OFF indicator lamp lights up. If TCS OFF indicator lamp does
not light, check TCS OFF indicator lamp circuit.

2. Turn ignition switch “ON” to ensure that SLIP indicator lamp lights up. If SLIP indicator lamp does not light,
check SLIP indicator lamp circuit.

3. Turn ignition switch “ON” to ensure that ABS warning lamp lights up. If ABS warning lamp does not light,
check ABS warning lamp circuit.

4. Check that the SLIP indicator lamp and the ABS warning lamp go off approx. 1 second after the engine
has started. If either of the lamps still remains on, perform the self-diagnosis for TCS/ABS control unit
control system and the self-diagnosis for throttle control unit control system.

5. After driving vehicle at approx. 30 kmv/h for approx. 1 minute, check to ensure that the SLIP indicator lamp
and the ABS warning lamp are off. If either of the lamps still remains on, perform the self-diagnosis for
TCS/ABS control unit control system and the self-diagnosis for throttle control unit control system.

6. Check that the TCS OFF indicator lamp turns ON and OFF when the TCS OFF switch is turned to ON
and OFF respectively, with the engine running. If the lamp status does not correspond to the switch
position, check the TCS OFF switch circuit.

7. Check that the TCS OFF indicator lamp goes off when the engine has started with the TCS OFF switch
OFF. If the TCS OFF indicator lamp does not go off even 10 seconds after the engine has started, per-
form the self-diagnosis for TCS/ABS control unit control system and the self-diagnosis for throttle control
unit control system.

8. After driving vehicle at approx. 30 km/h for approx. 1 minute with the TCS OFF switch OFF, check to ensure
that the TCS OFF indicator lamp is off. If the TCS OFF indicator lamp lights up, perform the self-diagno-
sis for TCS/ABS control unit control system and the self-diagnosis for throttle control unit control system.

9. After performing self-diagnosis procedures, be sure to erase trouble stored in memory.
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TCS/ABS SYSTEM

TTCONSULT

Data link
connector for

CONSULT for TCS/ABS Control Unit Control
System

CONTROL UNIT PART NUMBER

The part number that is shown on the control unit label and CON-
SULT

A/T model: 47850 AA310

M/T model: 47850 AA110

SELF-DIAGNOSIS PROCEDURE

1. Collect information on the concern from the customer, and then
perform basic inspections.

2. Turn ignition switch OFF and connect CONSULT connector to
data link connector for CONSULT on the vehicle.

3. Start engine and drive vehicle at approx. 30 km/h for approx.
1 minute.

4. Stop vehicle with engine running and touch “START”, “ABS”
and “SELF-DIAG RESULTS” sequentially on the CONSULT
screen.

o If “START” is touched immediately after engine is started
or ignition switch is turned on, “ABS” may not be dis-
played on “SELECT SYSTEM” screen. To display “ABS”,
repeat the self-diagnosis procedure from the beginning.

5. Self-diagnosis results are displayed on the screen. (Touch
“PRINT” to print out the self-diagnosis results, if necessary.)

e If “NO FAIL” is displayed, inspect the SLIP indicator lamp, the
TCS OFF indicator lamp and the ABS warning lamp. Refer to
the previous page.

6. Perform appropriate inspection from the self-diagnostic results
mode and repair or replace faulty parts.

7. Start engine and drive vehicle at approx. 30 km/h for approx.
1 minute.

e Recheck to ensure that there is no other malfunction.

8. Turn ignition switch OFF to prepare for erasing the trouble
stored in memory.

9. Start engine and touch “START”, “ABS”, “SELF-DIAG
RESULTS” and “ERASE” sequentially on the CONSULT
screen to erase the trouble stored in memory.

e If the trouble stored in memory is not erased, repeat step
6.

10. Drive vehicle at approx. 30 km/h for approx. 1 minute and then
confirm that the TCS OFF indicator lamp, the SLIP indicator
lamp, and the ABS warning lamp are OFF.

e TCS OFF switch is not in cancel condition.
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TCS/ABS SYSTEM

CONSULT for TCS/ABS Control Unit Control

System (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item i Diagnostic item is detected when... Check item
FR RH SENSOR Circuit for front right wheel sensor is open. Or an abnormally high input voltage is
[OPEN] entered due to short to battery.
FR LH SENSOR Circuit for front left wheel sensor is open. Or an abnormally high input volitage is entered
[OPEN] due to short to battery.
REAR SENSOR Circuit for rear right wheel sensor is open. Or an abnormally high input voltage is entered
[OPEN] due to short to battery.
RR LH SENSOR Circuit for rear left wheel sensor is open. Or an abnormally high input voltage is entered
[OPEN] due to short to battery.
Front right wheel sensor is short-circuited or shorted to ground, or gap between the
FR RH SENSOR . . . Wheel sen-
[SHORT] wheel sensor and the sensor rotor is large. An abnormmally low input voltage is entered eel sen
and input signal is abnormal. sor circuit
Front left wheel sensor is short-circuited or shorted to ground, or gap between the wheel
FR LH SENSOR . . .
sensor and the sensor rotor is large. An abnormally low input voltage is entered and
[SHORT] ) . .
input signal is abnormal.
Rear right wheel sensor is short-circuited or shorted to ground, or gap between the
RR RH SENSOR . . .
wheel sensor and the sensor rotor is large. An abnormally low input voltage is entered
[SHORT] . . .
and input signal is abnormal.
Rear left wheel sensor is short-circuited or shorted to ground, or gap between the wheel
RR LH SENSOR . . .
sensor and the sensor rotor is large. An abnormally low input voltage is entered and
[SHORT] . . .
input signal is abnormal.
FR RH IN ABS SOL Circuit for front right inlet ABS solenoid valve is open, or an output voltage is much lower
[OPEN] than the specified value due to short to ground.
FR LH IN ABS SOL Circuit for front left inlet ABS solenoid valve is open, or an output voltage is much lower
[OPEN] than the specified value due to short to ground.
REAR IN ABS SOL Circuit for rear inlet ABS solenoid valve is open, or an output voltage is much lower than
[OPEN] the specified value due to short to ground.
FR RH IN ABS SOL Circuit for front right inlet ABS solenoid valve is shorted, or an output voltage is much
[SHORT] higher than the specified value due to short to battery.
FR LH IN ABS SOL Circuit for front left inlet ABS solenoid valve is shorted, or an output voltage is much
[SHORT] higher than the specified value due to short to battery.
REAR IN ABS SOL Circuit for rear inlet ABS solenoid valve is shorted, or an output voltage is much higher
[SHORT] than the specified value due to short to battery. Solenoid and
FR RH OUT ABS SOL Circuit for front right outiet ABS solenoid valve is open, or an output voltage is much circuit
[OPEN] lower than the specified value due to short to ground.
FR LH OUT ABS SOL Circuit for front left outiet ABS solenoid valve is open, or an output voltage is much lower
[OPEN] than the specified value due to short to ground.
REAR OUT ABS SOL Circuit for rear outlet ABS solenoid valve is open, or an output voltage is much lower
[OPEN] than the specified value due to short to ground.
FR RH OUT ABS SOL Circuit for front right outlet ABS solenoid valve is shorted, or an output voltage is much
[SHORT] higher than the specified value due to short to battery.
FR LH QUT ABS SOL Circuit for front left outiet ABS solenoid valve is shorted, or an output voltage is much
[SHORT] higher than the specified value due to short to battery.
REAR OUT ABS SOL Circuit for rear outlet ABS solenoid valve is shorted, or an output voltage is much higher
[SHORT] than the specified value due to short to battery.
ABS MCTOR ABS motor turns ON when control unit sends OFF signal. ABS motor circuit is open or
[ON FAILURE] shorted to ground. ABS motor,
motor relay
ABS MOTOR and circuit

[OFF FAILURE]

ABS motor turns OFF when control unit sends ON signal. Relay control wire is broken.
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TCS/ABS SYSTEM

CONSULT for TCS/ABS Control Unit Control

System (Cont’d)

Diagnostic item

Diagnostic item is detected when...

Check item

ABS ACTUATOR RELAY
[ON FAILURE]

ABS actuator relay turns ON when control unit sends OFF signal. Actuator relay is short-
circuited to ground.

ABS actuator

relay and
ABS ACTUATOR RELAY | ABS actuator relay turns OFF when control unit sends ON signal. Relay control wire is circuit
[OFF FAILURE] broken.
BATTERY VOLTAGE . . . TCS/ABS
[VB-HIGH] TCS/ABS control unit battery voltage is abnormally high. control unit
power supply
YV
BATTERY VOLTAGE TCS/ABS control unit battery voltage is abnormally low. and‘gro_u nd
[VB-LOW] circuit
T
CONTROL UNIT Function of calculation in TCS/ABS control unit has failed. CS/ABS
control unit
ABS MOTOR ABS motor speed is abnormally low. ﬁwztsozztlzn
[LOCK FAILURE] P ~ y low. renay
and circuit
e Engine speed signal is interrupted or signal wire is suspected to be broken Engine
. ianal
ENGINE SPEED SIG e TCS/ABS control unit connector or ECM-TCM or ECM connector is poorly connected. spe:icgczxi?na
Circuit for
h -
e The communication line between TCS/ABS control unit and throttie control unit is open ! ‘e c.omn.wu
nication line
or shorted. between
THROTTLE POSI SIG e Throttle control system (throttle control unit, peripheral harness, and throttie actuator) TCS/ABS
is abnormail. :
. . . control unit
e TCS/ABS control unit or throttle control unit battery voltage is low.
and throttle
control unit
Engine main components (crankshaft position sensor, mass air flow sensor, engine cool- Engine svs-
ENGINE SYSTEM ant temperature sensor, ignition primary signal, throttle position sensor, and motor throttle gtem ¥

position sensor) are abnormal.

Total control

e Total control signal (multiple signal) for engine, A/T and TCS/ABS is abnormal (open or (nggla; ;ig-
shorted communication harness, faulty connections, abnormal TCS/ABS control unit or
LAN SIGNAL 1 nal) for
ECM-TCM or ECM). engine, A/T
e TCS/ABS control unit power is momentarily cut off or decreased. and TCS/
ABS
e Total control signal (muttiple signal) for engine, A/T and TCS/ABS is abnormal (open or Total control
shorted communication harness, faulty connections, abnormal TCS/ABS control unit or signal 2
ECM-TCM or ECM). (multiple sig-
LAN SIGNAL 2 e ECM-TCM or ECM starter switch is stuck to ON. nal) for
e The starter switch is ON for 10 seconds or longer even after the engine has started. .
(This is not a malfunction.) engine, AT
o ECM-TCM or ECM is abnormal. (Total control signal (multiple signal) for engine, A/T ani;‘é) S/
and TCS/ABS is malfunctioning. Or the system is in the process of CPU back up.)
LAN SIGNAL 3 TCS/ABS is abnormal. ’ —
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TCS/ABS SYSTEM

CONSULT for TCS/ABS Control Unit Control
System (Cont’d)

Diagnostic item Diagnostic item is detected when... Check item
e Total control signal (multiple signal) for engine, A/T and TCS/ABS is abnormal (open or
shorted communication harness, faulty connections, abnormal TCS/ABS control unit or | 101l control
LAN CIRCUIT 1 signal 1. 2
ECM-TCM or ECM). gnat 1, <
e ECM-TCM or ECM power is cut off or decreased for 2 seconds or longer. (multiple sig-
nal) for
e Total control signal (multiple signal) for engine, A/T and TCS/ABS is suspected to be engin)e AT
LAN CIRCUIT 2 interrupted (open or.shorted communication harness, faulty connections, abnormal and TCS/
TCS/ABS control unit or ECM-TCM or ECM). ABS
o ECM-TCM or ECM power is cut off or decreased for 2 seconds or longer.
NOTE:
o If “NO FAIL  is displayed as a result of the CONSULT self-diagnosis when the ABS waming lamp is lit, inspect the engine speed
signal circuit.

e Ii*ABS” is not displayed on “SELECT SYSTEM" screen, check ABS control unit and data link connector circuit, and make sure of
the CONSULT card number.

o If “ENGINE SYSTEM", “LAN SIGNAL 17, “LAN SIGNAL 2, “LAN SIGNAL 3", “LAN CIRCUIT 1" or “LAN CIRCUIT 2” is displayed
on the screen, perform the self-diagnosis for the ECM-TCM or ECM.

e I “THROTTLE CONTROLLER COMMUNICATION” is displayed on the screen, perform the self-diagnosis for throttle control unit.

| DATA MONITOR PROCEDURE

e Refer to CONSULT Instruction Manual for details on data

monitor function.

Turn ignition switch OFF.

Connect CONSULT connector to data link connector for CON-

SULT. :

Turn ignition switch ON.

Touch “START” on CONSULT screen.

Touch “ABS” on CONSULT screen.

If “START” is touched immediately after engine is started

ECL1638D or ignition switch is turned ON, “ABS” may not be dis-

played on “SELECT SYSTEM” screen. To display “ABS”,

repeat the data monitor procedure from the beginning.

Touch “DATA MONITOR”.

Touch “SETTING” to set recording condition.

Touch “AUTO TRIG”, “LONG TIME” and then “ENTER”.

Return to “SELECT MONITOR ITEM” screen and touch “C/U

INPUT ITEM”, “ALL SIGNALS” or “SELECTION FROM

MENU”. Refer to “DATA MONITOR MODE” on the next page.

10. Touch “START".

11. Display data monitor.

12. If necessary, sequentially touch “REC START”, “REC STOP”,
“DATA DISPLAY”, “NUMBER PRINT” and “PRINT” to print out
the data.

Data link
connector for

e vpr® M

©ONOD
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TCS/ABS SYSTEM

CONSULT for TCS/ABS Control Unit Control
System (Cont’d)

DATA MONITOR MODE

Select.monitor item
Displa - . Remarks A
play ECM input Al signals Selection from G
signals menu
Displays vehicle speed computed based on -
FR RH SEN [km/h] O O O front right wheel sensor signal. Ee
FR LH SEN (k/h] O O o Displays vehicle speed c?omputed based on
front left wheel sensor signal. AT
Displays vehicle speed computed based on
REAR SEN (km/h] O O O rear right wheel sensor signal.
Displays vehicle speed computed based on
AR LH SEN (k] O O O rear left wheel sensor signal.
' Indicates operating condition (ON/OFF) for §T
F/RIN SOL [ON-OFF] O O front right inlet solenoid.
Indicates operating condition (ON/OFF) for
F/R OUT SOL [ON-OFF] O O front right outiet solenoid. RS
i Indicates operating condition (ON/OFF) for
FILIN SOL [ON-OFF] O O front left inlet solenoid. A
Indicates operating condition (ON/OFF) for
FAOUT SOL [ON-OFF] O O front left outlet solenoid. -
=
Indicates operating condition (ON/OFF) for =
REAR IN SOL [ON-OFF] o O rear inlet solenoid.
. ; — e
RR OUT SOL [ON-OFF] _ O O Indicates operatm.g condition (ON/OFF) for SB)
rear outlet solenoid.
ABS ACTUATOR [ON-OFF] . O O gg::)ates ABS actuator relay status (ON/
ABS MOTOR [ON-OFF] — O O Indicates ABS motor relay status (ON/OFF).
STOP LAMP SW [ON-OFF] O O O Indicates stop lamp switch status (ON/OFF).
ENG SPEED SIG [RUN/STOP] O O O Indicates engine operation.
WARNING LAMP [ON-OFF] —_ O O Indicates ABS warning lamp status.
Indicates the voltage supplied to the TCS/
ATTERY VOLT —
8 oL M O O ABS control unit.
THRTL OPENING [%] O O O Indicates throttle angle condition.
THL OP TARGET [%] — O O Indicates throttle control unit target angle.
TCS MODE _ O O Indicates the value at which fuel to ECM is
cut off.
GEAR O @) O Indicates the gear position.
TCS SW [ON-OFF}* O O O Indicates TCS switch status (ON/OFF).
TCS OFF LAMP [ON-OFF] — O O indicates TCS OFF indicator lamp status.
SLIP LAMP [ON-OFF] —_ O O Indicates SLIP indicator lamp status.
Indicates the selector position (ON/OFF)
P/N POSI SIG [ON-OFF] O O O based on the A/T PNP switch signal or the
neutral position switch signal.

*: The TCS switch only indicates that the switch is ON or OFF. It does not necessarily correspond to the TCS operation condi-

tion (TCS OFF indicator lamp OFF or ON).
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CONSULT for TCS/ABS Control Unit Control

System (Cont’d)
ACTIVE TEST PROCEDURE

prpp—e e

6.

7.

8.

When conducting Active test, vehicle must be stationary.
Confirm that brakes have been bled completely.
When ABS warning lamp stays on, never conduct Active test.

Turn ignition switch OFF.

Connect CONSULT to Data Link Connector for CONSULT.

Start engine.
Touch “START” on CONSULT screen.

Touch “ABS”.

Touch “ACTIVE TEST".

Select active test item by touching screen.

Touch “START".
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CONSULT for TCS/ABS Control Unit Control

System (Cont’d)

o o o e - 9. “ACTIVE TEST” screen is displayed.

FR FH SOLEHGID U ABS solenoid valve

e To check that ABS solenoid valves (inlet and outlet) operate in
the following manner, touch “UP”, “KEEP” and “DOWN” on the

FR EH IM Sl FiFF screen while observing the monitor.
FR RH GUT SBL 6FF

8 RCTIVE TEST

) ER |
Operation UpP KEEP DOWN =
IN ABS SV OFF ON ON |
SBR441E|  OUT ABS SV OFF OFF ON*

[GibIH

*: Solenoid valve stays ON for 1 to 2 seconds after touching the key, and then

GCTIVE TEST H turns OFF. ‘

e o @ If the active test is conducted with brake pedal depressed, the

FRRH S0L L brake pedal travel limit may change. This is a normal condition.
S STARPRED @ “TEST IS STOPPED” message is displayed 10 seconds after __

the operation is started. ST

FR Fil mUnHE AR SEm==== e If the active test needs to be performed again after “TEST IS

FF RFH IN SGL AFE STOPPED” is displayed, repeat step 8. Bs

T ]

SBR442E

"CTIVE TEST B ABS motor ‘
R s @ Touch “ON” and “OFF” on the screen to check that ABS motor ;
RES MOTGR OFF relay and ABS actuator relay operate as follows:

: Operation ON OFF

==z==== MAEMNITER =======
ﬁn:Tx_mcziF:h;:'fﬁtIsT"R B H ABS actuator relay ON ON

METHR RLY HFF ABS motor relay ON OFF
e If the active test is conducted with brake pedal depressed, the

brake pedal travel limit may change. This is a normal condition.
e “TEST IS STOPPED” message is displayed 10 seconds after

the operation is started.
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Self-diagnostic check terminal \ | RN / SEIf'diagn()SiS for TCS/ABS Control Unit
(Terminal 4 of data link connector for CO\JSULT) Control System

1%
|| 7| SELF-DIAGNOSIS PROCEDURE

5 ! 1. Collect information on the concern from the customer, and then
perform basic inspections.

2. Drive vehicle at approx. 30 km/h for approx. 1 minute.

3. Stop vehicle and start diagnosis.
4. Turn ignition switch “OFF”.
5 tor 5. Ground the self-diagnostic check terminal 4 on the data link
o ONSULT BRG1516D connector for CONSULT.

6. Turn ignition switch “ON” to start the self-diagnostic results

mode.
CAUTION:

e Keep terminal 4 grounded during self-diagnosis. Do not
depress brake pedal. Do not start engine. (Self-diagnosis
would not start.)

e When SLIP indicator lamp does not start blinking, check
TCS/ABS control unit power supply circuit and ground
circuit.

7. The SLIP indicator lamp starts blinking to indicate the malfunc-
tion code No. 3 or 4 seconds after the self-diagnostic results
mode is started.

e Theindication terminates after 5 minutes. Turning the igni-
tion switch from “OFF” to “ON” resumes blinking the indi-
cation.

e During the SLIP indicator lamp operation shown above,
TCS OFF indicator lamp and ABS warning lamp are lit.

8. Verify the location of the malfunction with “MALFUNCTION
CODE/SYMPTOM CHART”, BR-36. Then make the necessary
repairs.

9. After the malfunctions are repaired, erase the malfunction
codes stored in the control unit. Refer to “HOW TO ERASE
SELF-DIAGNOSTIC RESULTS” on the next page.

10. Rerun the self-diagnostic results mode to verify that the mal-
function codes have been erased.

e When the malfunction codes have been erased, the start
code is only indicated.

11. Disconnect the check terminal from the ground. The self-diag-
nostic results mode is now complete.

12. Drive vehicle at approx. 30 km/h for approx. 1 minute, and then
check that the TCS OFF indicator lamp, the SLIP indicator
lamp and the ABS warning lamp are OFF.

HOW TO READ SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

e Determine the code No. by observing the time and the fre-
quency that the SLIP indicator lamp flashes ON and OFF.
Refer to the next page.

e When multiple malfunctions occur at a time, up to three code
numbers can be stored; the latest malfunction will be indicated
first.

e The indication begins with the start code No. 12. After that a
maximum of three code numbers appear in the order of the
latest one first. The indication then returns to the start code No.
12 to repeat.

e The start code No. 12 is only indicated repeatedly when there
is no malfunction.

BR-34




TCS/ABS SYSTEM

Self-diagnosis for TCS/ABS Control Unit
Control System (Cont’d)

Example: Code No. 25 Front left wheel sensor (open-circuit)

indication start Start code No. 12
Tens digits Units digits Code No. 25 @B

ABS warning lamp | T ] r [ }
ON
ABS warning lamp I ] W
OFF L ——L —L .L. _.!.. EC

————————— - fo-ot —— e e e - Tt sieeieoleoidsii-aies

3 06 0.9 030303 33 06 06 06 09 030303030303030303

Unit: seconds ‘ BRG1185D

HOW TO ERASE SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

Turn the ignition switch “ON” and start the engine.

Drive the vehicle at approx. 30 km/h for approx. 1 minute to
check that there is no other malfunction. ‘

Stop the vehicle and turn the ignition switch “OFF”, RS
Ground the self-diagnostic check terminal 4 on the data link
connector for CONSULT.

Turn the ignition switch “ON” to start the self-diagnostic results HA
mode.

o P NP

Selt-diagnosis complete CAUTION: EL
SLIP indicator lamp : Keep terminal 4 grounded during self-diagnosis. Do not
ON depress the brake pedal during self-diagnosis. Do not start the
o HH engine. sD

ITe,mma, 3 of the data ink 6. The SLIP indicator lamp starts blinking to indicate the malfunc-
gonnector for CONSULT : tion code No. 3 or 4 seconds after the self-diagnostic results

g:: ] l l I l l mode is started.
gond T} = e The indication terminates after 5 minutes. Turning the igni-

i 2 seconds or longer i€ a A < . . N
----------- J- e e tion switch from “OFF” to “ON” resumes blinking the indi-
Malfunction memary Maltision memory S o cation. During the SLIP indicator lamp operation shown

if . - . -
' erasec. BRZ0045D above, TCS OFF indicator lamp and ABS warning lamp are
lit.

7. Under the self-diagnostic results mode, the malfunction
memory erase mode starts when the check terminal is discon-
nected from the ground.

8. Ground the check terminal 3 times or more in succession
within 12.5 seconds after the erase mode starts. (Each ground-
ing must be 2 seconds or longer.)

9. Disconnect the grounding cable from the check terminal to
erase the malfunction memory and complete the self-diagno-
sis.

10. Rerun the self-diagnostic results mode to verify that the mal-
function codes have been erased.

e When the malfunction codes have been erased, the start
code No. 12 is only indicated.

11. Disconnect the check terminal from the ground. The self-diag-
nostic resuits mode is now complete.

12. Drive vehicle at approx. 30 km/h for approx. 1 minute, and then
check that the TCS OFF indicator lamp, the SLIP indicator
lamp and the ABS warning lamp are OFF.

13. Turn the ignition switch “OFF”.
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Self-diagnosis for TCS/ABS Control Unit
Control System (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Malfunc- Detection time Lamp ON )
tion code Check item Engine B Fail-safe
No. running Indriving| ABS |TCSOFF| SLIP | operation
12 Normal — — — — — —_
21 Front right wheel sensor (open-circuit) O O O O O O
22 Front right wheel sensor (short-circuit) —_ O O O O O
25 Front left wheel sensor (open-circuit) O O O O O O
26 Front left wheel sensor {short-circuit) - O O O O O
31 Rear right wheel sensor (open-circuit) O O O O O O
32 Rear right wheel sensor (shont-circuit) — O O O O O
35 Rear left wheel sensor (open-circuit) O O O O O O
36 Rear left wheel sensor (short-circuit) — O O O O O
41 Front right outlet solenoid valve and circuit O O O O O O
42 Front right inlet solenoid valve and circuit O O O O O O
45 Front left outiet solenoid valve and circuit O O O O O O
46 Front left inlet solenoid vaive and circuit O O O O O O
55 Rear outlet solenoid valve and circuit O O O O O O
56 Rear right inlet solenoid valve and circuit O O O O O O
57 Battery voltage (low) O O O O O —1
Throttle control unit system or circuit for the com-
58 munication line between TCS/ABS control unit and O O —*2 O O O
throttle control unit
61 Actuator motor and motor relay circuit O O O O O O
63 Actuator relay circuit O O O @) O O
71 TCS/ABS control unit O O 05 @) 05 O
Total control signal (multiple signal) for engine, AT
75 |and Tommpe e Senel forens O O - O O O
80 Engine speed signal — O3 — ®) @) O
Monitoring of total control signal (multiple signal) for
8 engine, A?T and TCS/ABS arel (muliple stgna) o O - o O O
84 Engine system component fuel condition O O — O O O
incomplete start process of total control signal (mul-
8 tiple si%nal) for ezgine. A/T and TCS/ABSg ( O O - O O O
Continuous start process of total control signal
8 (multiple signal) fgr engine, A/T and TCS/AgBS O O - O O O
No indi- | Remains OFF: Data link connector circuit O O - — —_ —4
cation | Remains ON: SLIP indicator lamp circuit shorted,
(no blink- | TCS/ABS control unit or self-diagnostic check termi- O ®) ®) ®) O —4
ing)  |nal circuit open

NOTE:

When the malfunction code No. 58 is indicated, perform the throttle control unit self-diagnosis. When the malfunction code Nos.

75 80, 83, 84, 85 or 86 is indicated, perform the self-diagnosis for ECM-TCM or ECM.
! Fail-safe operation is not activated. A signal from control unit suspends TCS and ABS control operation. Brakes operate
conventionally and the vehicle operates in the same manner as a vehicle without the TCS. After specified battery voltage
resumes, the TCS OFF indicator lamp and the ABS warning lamp go off, allowing for TCS and ABS control operation.

*2: TCS operation only stops and fail-safe operation is activated, allowing for ABS control operation.

*3: Malfunction is detected only when TCS is in operation.

*4: When there are malfunctions in the self-diagnostic check terminal circuit (terminal 4 of the data link connector for CONSULT)
and SLIP indicator lamp circuit, fail-safe operation is not activated.

*5: Some malfunctions in the TCS/ABS control unit cause the SLIP indicator lamp and the ABS warning lamp to go off sepa-

rately.
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7Y
A
IV

Data link

connector for
) CONSULT
// PN

ECL1638D

CONSULT for Throttle Control Unit Control
System

CONTROL UNIT PART NUMBER

The part number that is shown on the control unit label and CON-
SULT: 23790 AA500

SELF-DIAGNOSIS PROCEDURE

1.

2
3.
4

10.

Collect information on the concern from the customer and then
perform basic inspections.

Turn ignition switch OFF and connect CONSULT connector to
data link connector for CONSULT on the vehicle. ,
Start engine and drive vehicle at approx. 30 km/h for approx.
1 minute.

Stop vehicle with engine running and touch “START”,
“THROTTLE CONTROL” and “SELF-DIAG RESULTS”
sequentially on the CONSULT screen.

If “START” is touched immediately after engine is started
or ignition switch is turned on, “THROTTLE CONTROL”
may not be displayed on “SELECT SYSTEM” screen. To
display “THROTTLE CONTROL”, repeat the self-diagnosis
procedure from the beginning.

Self-diagnosis results are displayed on the screen. (Touch
“PRINT” to print out the self-diagnosis results, if necessary.)
If “NO FAIL” is displayed, inspect SLIP indicator lamp, TCS
OFF indicator lamp, and ABS warning lamp. Refer to BR-26.
Perform appropriate inspection from the self-diagnostic results
mode and repair or replace faulty parts.

Start engine and drive vehicle at approx. 30 km/h for approx.
1 minute to ensure that there is no other malfunction in the
system.

Turn ignition switch OFF to prepare for erasing the trouble
stored in memory.

Start engine and touch “START”, “THROTTLE CONTROL”,
“SELF-DIAG RESULTS” and “ERASE” sequentially on the
CONSULT screen to erase the trouble stored in memory.

if the malfunction stored in memory is not erased, repeat
step 6.
Drive vehicle at approx. 30 kmmv/h for approx. 1 minute and then
confirm that TCS OFF indicator lamp and SLIP indicator lamp
is OFF.
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CONSULT for Throttle Control Unit Control

System (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

_Diagnostic item

Diagnostic item is detected when...

Check item

THROTTLE POS! SEN

Throttle position sensor signal output is abnormally high or
continues to stay low for a certain period of time.

Throttle position sensor circuit

THROTTLE MOTOR

Throttle motor sensor signal output is abnormally high or con-
tinues to stay low for a certain period of time.

Throttie motor sensor and circuit

THRTL OPEN TRGET

Circuit for throttle motor target angle signal (DKR line) is open
or shorted.
TCS/ABS control unit is abnormal.

THROTTLE ACTUATOR

Throttle motor operation does not accord with the throttle
motor target angle.

Circuit for the communication
line between the throttle control
unit and the TCS/ABS control
unit

THROTTLE MOTOR

Overcurrent is applied to the throttle motor drive circuit.

Throttle motor and circuit

THROTTLE MOTOR RLY
[SHORT]

Throttle motor relay is short-circuited.

THROTTLE MOTOR RLY
[OPEN]

Throttle motor relay is open.

Throttle motor relay and circuit

ENGINE START SIG

Start signal is not correctly entered due to short.

Start signal circuit and
ECM-TCM or ECM

NEUTRAL POSI SW

Park/neutral position switch signal is not correctly entered due
to open or shorted circuit.

Neutral position switch circuit
and PNP switch circuit

f’ _)) CONSULT

=75\
' ECL1638D

| DATA MONITOR PROCEDURE

monitor function.
Turn ignition switch OFF.

SULT.

1 Turn ignition switch ON.
Data link

connector for

Touch “DATA MONITOR".

e Refer to CONSULT Instruction Manual for details on data
Connect CONSULT connector to data link connector for CON-
Touch “START” on CONSULT screen.

Touch “THROTTLE CONTROL” on CONSULT screen.

Touch “SETTING?” to set recording condition.

PN AW =

11.
12.

Touch one key from “AUTO TRIG”, “MANUAL TRIG” and
“SPECIAL”, and then touch “LONG TIME".

With “AUTO TRIG” selected, the data is automatically recorded
if a malfunction occurs during the data monitor. With “SPE-
CIAL” selected, the data is automatically recorded when TCS
is activated.

Touch “ENTER”.

. Return to “SELECT MONITOR ITEM” screen and touch “ALL

SIGNALS”.

Display data monitor. '

If necessary, sequentially touch “REC START”, “REC STOP”,
“DATA DISPLAY”, “NUMBER PRINT” and “PRINT” to print out
the data.

BR-38




TCS/ABS SYSTEM

DATA MONITOR MODE

CONSULT for Throttle Control Unit Control
System (Cont’d)

Select monitor item
Display . Selection Remarks
All signals
from menu
THRTL POS SEN Vi O A Displays throttle position sensor signal voltage.
i l | b iti
THRTL OPENING €l o A Dlsplays.throue angle computed based on throttle position
sensor signal voltage.
THRTL POS SE2 v @) A Displays throttle motor sensor signal voltage.
THRL2 OPENING ] 0O A Displays th'rottl'e motor angle computed based on throttle
motor sensor signal voltage.
BATTERY VOLT vl O A Displays the battery voltage for the control unit.
Displays the pulse width of the throttle motor target angle
THOPEN SIG [ms) o A signal from the TCS/ABS control unit.
i itch F
CLOSED THL/SW [ON/OFF] O A Indx;gtes the swrt'c status (ON/OFF) based on the throttle
position sensor signal.
: - - =
NEUT POSI SW [ON/OFF] o A Indicates tﬁg swncl'w sta{us (ON/OFF) based on the park/
neutral position switch signal.
START SIGNAL [ON/OFF} O A Indicates the status (ON/OFF) based on the starter signal.
TH OPEN CONT €] o) A Displays the throttie motor (_;omrol _target computed by the
control unit based on each input signal.
TH MOTOR DUTY [%] O A Indicates the throttle motor drive duty.
TH MOTOR RLY [ON/OFF] O A Indicates the throttle motor relay status (ON/OFF).
TES SIGNAL [ON/OFF] o A !ndlcfa'tes ON wh_er? the throttle motor angle reaches a
specified lower fimit.
Indicates “VALID” when throttie motor target angle signal is
TCS FLAG O A received from the TCS/ABS control unit and the throttle
control unit closes the throttie motor.
Indicates the condition of the communication between TCS/
COMM COND [ON/OFF] O A ABS control unit and throttle control unit. Normally ON is
indicated, and OFF is shown when there is failure.
Indicates if the throttle motor has been fully closed before.
TH CLSD LRN [DONE/YET] O A “DONE” is indicated when it has, and “YET” is shown when
it has not yet.
VOLTAGE Y] A Indicates the voltage measured with a voltage probe.
Indicates the pulse measured with a pulse probe.
if it cannot be measured, “%” is shown on the display. The
P 9 - ’
ULSE [ms, Hz, %} = “%" mark is also shown to the left of the final data until the
measuring result is output.
/7 Yl ACTIVE TEST PROCEDURE
: j NN 1. Turn ignition switch OFF.
~— CONSULT v 2. Connect CONSULT connector to data link connector for CON-
e SULT. |
/ 3. Turn ignition switch ON.
T 4. Touch “START” on CONSULT screen.
5. Touch “THROTTLE CONTROL” on CONSULT screen.

Data link
connector for

BR-39
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CONSULT for Throttle Control Unit Control
System (Cont’d)
6. Touch “ACTIVE TEST".

7. Touch "MOTOR THROTTLE OPEN" on the “SELECT TEST
ITEM” screen.

8. Touch “START” with “MAIN SIGNALS” reversed.

9. Set the motor throttle target angle to 0° (fully closed).
e The motor throttle target angle shown on the screen is 2°.

10. After the steps above, confirm that the engine speed is limited
when the acceleration pedal is depressed.

11. As shown above, change the motor throttle angle several times
while observing the limitation of the engine speed in accor-
dance with the throttle angle.
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Self-diagnosis for Throttle Control Unit Control
System

SELF-DIAGNOSIS PROCEDURE

1. Turn ignition switch ON or start the engine to start self-diagnosis.

2. The control unit LED comes on to indicate the malfunction code No.

3. Verify the location of the malfunction with “MALFUNCTION CODE/SYMPTOM CHART”, BR-42. Then
make the necessary repairs.

4. After the malfunctions are repaired, erase the malfunction codes stored in the control unit. Refer to “HOW
TO ERASE SELF-DIAGNOSTIC RESULTS” shown below.

5. Turn ignition switch OFF and then turn ignition switch ON or start the engine to verify that the malfunction
codes have been erased.

6. Verify that SLIP indicator lamp and TCS indicator lamp are OFF.

HOW TO READ SELF-DIAGNOSTIC RESULTS (Malfunction codes)

e Determine the code No. by observing the time and the frequency that the throttle control unit LED blinks
ON and OFF. When multiple malfunctions occur at a time, all the code numbers can be stored. The indi-
cation begins with the start code No. 12, followed by the stored malfunction codes. The smallest number
of the stored codes appears first and the others follow sequentially. The indication then returns to the start
code No. 12 to repeat.

o The malfunction code No. 55 is only indicated repeatedly when there is no malfunction.

Example: Code No. 12 and No. 33
0.6 0.3 0.6 0.3
(tens digit) {units digit) b
- s
ON
OFF
( {
ST )S
0.8 0.3 3.3 0.6 0.9 3.3 To be repeated
S e’ N —
Code No. 12 Code No. 33 Unit: seconds
BRH0025D

HOW TO ERASE SELF-DIAGNOSTIC RESULTS (Malfunction codes)

1. With the throttle fully open, turn the neutral position switch OFF (or a position other than P and N).

2. Turn ignition switch ON without starting the engine. Then, turn the park/neutral position switch ON (or P
or N) and release the acceleration pedal.

e As for the following items, self-diagnostic results can be erased if the conditions in the chart are met. In
this case the steps above are not necessary.

Malfunction co .
r\}; code Malifunctioning part Condition
13 Circuit for the communication line (DKR line) between N | cati hronicity i hieved
the TCS control unit and the throttle control unit ormat communication synchronictly Is achieved.

31 Start signal circuit Thg stafn signal is detected next time the ignition
switch is turned ON.

a3 Park/neutral position switch circuit f?ark/neu’tral. Pos:tnqn sw.nch operation is detected next
time the ignition switch is turned ON.

BR-41
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Self-diagnosis for Throttle Control Unit Control

System (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

i Lamp ON il
l\::aolguencl:“t:n Malfunctioning part SLP TCSpOFF e :;;Iras;};i
1 Throttle position sensor circuit @) O - O
12 Throttle motor sensor circuit O @) — O
13 Circuit. for the communication {ine between TCS/ABS con- O O _ o
trol unit and throttle control unit
21 :-.:;ﬁ;{e iﬁ?i\,{zrxjtor circuit is open or throttle motor | O o _ o
22 Throttle motor drive system (overcurrent) O O — O
23 Throttle motor relay circuit (shorted) O O — ®)
24 Throttle motor relay circuit (open) O O — @)
31" Start signal circuit — — — —
32 Throttle motor return spring O O — @)
33" Park/neutral position switch circuit — — _ —_
55 Normal - — —_— —

*. Even when start signal circuit or park/neutral position switch circuit is abnormal, TCS operates properly.

indicate the location of the malfunction.

BR-42
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ELECTRIC SUPER HICAS

Pre-inspection

INSPECTION BEFORE DRIVING

e Check fluid leakage from power steering components (gear, pump, piping, etc.), and check whether the
fluid level is within the proper range.

e Check whether tire size and inflation pressure are within the specified limits. Check also whether the
steering wheel is a genuine part, and whether a non-genuine control unit is attached.

@ Check whether wheel alignment is within the specified limits.

@ Check whether suspension system is modified, and whether the modification, if any, has increased the
vehicle weight.

INSPECTION DURING DRIVING

e Check facts about trouble (what, when, where, who, why and how).
e Check whether the engine is running in good condition.

System Description

This system contains two functions for SUPER HICAS: self-diagnosis function and fail-safe function.
For self-diagnosis function, refer to “SELF-DIAGNOSIS PROCEDURE” on pages ST-7 and ST-12.

FAIL-SAFE FUNCTION

If the system detects some error, it halts the normal control and enters the fail-safe mode.

In this event, the system notifies the driver of a malfunction by turning ON the HICAS warning lamp.

The fail-safe mode is canceled when ignition switch is turned OFF. If, however, the fail-safe mode is caused
by a vehicle speed signal error, it is automatically canceled when the signal is restored before the ignition
switch is turned OFF.

HICAS WARNING LAMP

When the system is in normal condition, HICAS warning lamp is turned ON by switching the ignition ON, and
is turned OFF after engine has started.
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ELECTRIC SUPER HICAS

Component Parts Location

@)
ks

EPS solenoid valve | ]

Vehicle speed signal
[E] Rear steering angle

HICAS /E] HICAS motor | sub-sensor AT
control

Za unit Rear steering angle main sensor
H Actuator
[B] Steering angle I

sensor

=

(G
29

[D] HICAS motor relay

HA
Front right corner of trunk room =0
Qo o - \ ~ ._) D
CN\NIN | D
— . HICAS control
> H unit U \
X_Jjo I
= = _/

N A=

— Rear steering /A

< angle main
sensor

N ALY
>H!CAS motor Jear steerfing — /:\
N\ Vangle sub-sensor

STE0414D
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ELECTRIC SUPER HICAS
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C

ﬂ@‘ @U Aea. j010w
= SYOIH (els]rlefe] ]
Josuos
Josuas-gns ajbue uiew ojbue .
BuuseisJeayd  Buuos)s teoy S
D z] 105UDS
—AV— W € 8|bue Buneals @
-
V)¢ ez
r=f1-- T S
! | & & |8
! T__ B B |5
.Ll llllllllllll - N ‘B
BAJBA PIOUDI0S Sd3 _ﬂ .A_ _omwm%ﬁ_u%h w:% w w s
! _ | 5 |5 |3
M-t o |o |z

g @ L

ve S€ 9 g 9¢

-
~
©
-
o~
~N
-
~N
N
™

LE|BE|CEIPE cefte 61 LE19L|SHIvY vlelzly
92}se eejie i 8lL19])6G 140
N0 SVYIIH
8 8 2l 61 Gl 9
100w SYOIH T _
1
o XH|X1
dS
LINSNOD 10§ 10198UU0D Ul B1Eq eubiis poads suibu3
— ™™ svoiH ®)
(1e10w w) jeubis paads apoiysp WO
m MS dwe doig

dwe) doyg

|
{o_ot

STE0415D

ST-4



ELECTRIC SUPER HICAS

Control Unit Input/Output Signal Specifications
USING CIRCUIT TESTER

5|16({7(8(9(10|11

23|24{25|26|27|28{29|30

13|14]15|16(17|18]19

i

33}34|35|36|37|38|39}40

STE0401D

Terminal No. . .
Check item Specification
+ -
1 - .
7 Control unit ground circuit When control unit is disconnected  : Continuity exists.
2
3 Motor driving output signal
Body — s ON 5 1
4 ground | Motor voltage Wher? ignition switch is O : Power supply vol tage‘
- (In fail-safe mode 1 0V)
S . When vehicle speed is 0 km/h : Approx. 4.4 - 6.6V
5 EPS solenoid driving signal When vehicle speed is 100 km/h  : Approx. 2.4 - 3.6V
6 Battery voltage Power supply voltage
8 Data link connector for CONSULT (TX) -
— Measure tachometer driving signal.
12 Engine speed signal Refer to EC section [‘ECM (TCM) Input/Output Signal
Reference Value™} .
. When ignition switch is ON : Power supply voltage
14
Ignition voltage When ignition switch is OFF LoV
Body . When HICAS warning lamp is ON : Approx. 0V
15 A
ground HICAS wamning lamp When HICAS waming lamp is OFF : Approx. 12V
. - When ignition switch is ON : Approx. 12V
16 Output signal for driving motor relay (In fail-safe mode . Approx. OV)
17 — | Data link connector for CONSULT (RX) —
19 Stop lamp switch signal When pedal is depressed : Power supply voltage
(Send brake pedal operation signal to control unit.) When pedal is not depressed Y
21 Steering angle sensor 2 When steering wheel is turned, the voltage changes
22 Steering angle sensor 1 between 0 and 5V.
22 Body | Ground circuit for rear steering angle sensor Continuity exists.
ground :
32 Neutral signal of rear steering angle sensor When neutral : Approx. 5V
34
37 Output signal of rear steering angle sensor When neutral : Approx. 2.4V
3 Power supply for rear steering angle sensor When ignition switch is ON : Approx. 5V
36 PRl gang ° When ignition switch is OFF : Approx. OV

ST-5
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ELECTRIC SUPER HICAS

Control Unit Input/Output Signal Specifications

(Cont’d)

USING CONSULT

The displayed output signals represent the control unit com-
puted data. If the output circuit (harness) should be open,

correct values may be displayed.

Monitor item

Data monitor

Condition

Specification

Check item

VHCL SPEED SE
[km/h]

Vehicle is running or driving
wheels are turning.

Approximately equal to speed-
ometer reading

Vehicle speed sensor circuit

STEERING ANG
[R/L)

Steering wheel is turned right
or left.

Steering angle (degrees) mea-
sured from neutral position

Steering angle sensor circuit

NEUTRAL SIG Steering wheel is in neutral When neutral: ON
[ON-OFF] position or turned right or left. | When tumed (right or left): OFF
When pedal is depressed: ON
[SOTNO g::'?]MP SW Brake pedal operation When pedal is not depressed: | Stop lamp switch circuit

OFF

ENGINE SPEED
[rpm]

Engine is running.

Approximately equal to tachom-
eter reading

Wiring in ECM-HICAS control
unit

RR ST ANG-MAI
v

RR ST ANG-SUB
(Vi

Actuator is operating in active
test.

In neutral position:
Approx. 2.4V

In right lock position:
Approx. 4.4V

In left lock position:
Approx. 0.4V

Rear steering angle sensing
system

POWER STR SOL
(Al

Vehicle speed is changed from
0 to 100 km/h.

At O km/h: Approx. 1.10A
At 100 km/h: Approx. 0.48A

System related to power steer-
ing sofenoid output signal

MOTOR CURRENT
(Al

Actuator is operating in active
test.

OK if output current is detected
during operation

Motor and its power supply
system

HICAS RELAY
[ON-OFF]

FAILSAFE
[ON-OFF]

WARNING LAMP
[ON-OFF]

RR ST ANG-VOL
V]

MOTOR VOLTAGE
v

Ignition switch is ON or engine
is running.

When ignition switch is ON: ON

Power supply system for
HICAS motor relay

System related to relay driving
signal from control unit

Not in operation

Check malfunctioning parts
using self-diagnosis and data
monitor.

When warning lamp is ON: ON
When warning lamp is OFF:
OFF

Warning lamp circuit

Approx. 5V

Rear steering angle sensing
system

Power supply voltage

Motor power supply system

C/U VOLTAGE
\J

Ignition switch is ON or engine
is running.

Power supply voltage

Control unit power supply cir-
cuit

ST-6



ELECTRIC SUPER HICAS

Preliminary Check

1. Check HICAS actuator for improper attachment and condi-

tions.

Check the actuator for loose fasteners, damage in actuator

body, rods and dust boots, and grease leaks.

2. Check suspension system for improper attachment of links and
excessive play in axles.

®

3. Check all connectors for improper connections. =
4. Conduct inspection using self-diagnosis function.
Trouble Diagnosis with CONSULT AT

DESCRIPTION

The trouble diagnoses have four modes: Self-diagnosis, Data 5&
monitor, Active test and ECM Part Number modes.

Mode Function Mode switching Display
ELF-DI
gEéULTgGNOSTIC #®Displays results of self-diagnosis. BS
¢®Used to find main causes of trouble,
DATA MONITOR based on the result of self-diagnosis. MA
o Monitors, records and prints the input and | Mode is switched simply by . o
output of HICAS control unit. touching the CONSULT Tlhe Ct(zNiutLT screen dis-
plays the data. =
«® Used to find main causes of trouble, screen. EL
based on the result of data monitor.
ACTIV
CTIVE TEST #® Used to check the operation of actuator
by sending driving signals to it. SE
ECM PART NUMBER e Displays the part number of control unit.

SELF-DIAGNOSIS PROCEDURE

1. After connecting CONSULT to data link connector, start the
engine.

Data link
connegor for
CONSULT

ECL1638D

|
I

m SELECT DIAG MODE [ ] g %322 ﬁ?’éﬁg (on CONSULT display).
| SELF-DIAG RESULTS ! 4. Touch SELF-DIAG RESULTS. |
I SATA MONITOR J o Refer to CONSULT operation manual “HICAS” for details.
[ ACTIVE TEST |
| ECM PART NUMBER ]
|
|

SST530C
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ELECTRIC SUPER HICAS

Trouble Diagnosis with CONSULT (Cont’d)
SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item

Diagnostic item is detected when...

Remarks

VEHICLE SPEED SEN
[SIGNAL TURN](-b)

e Vehicle speed signal changes rapidly during
running.

CODE 54

e Vehicle speed signal is not sensed for more
than 10 seconds while the vehicle is running
at 1,500 rpm of engine speed.

This code appears alsoc when
engine is idling at 1,500 rpm
or faster for more than 10
seconds; in this case, it does
not indicate abnormality.

STEERING ANGLE SEN
[NO ANG SIG(-a)

e Steering angle does not change for a while
when vehicle is running at 60 kmvh or faster.

STEERING ANGLE SEN
[ANG SIG FIX](-e)

e Steering angle from neutral position is kept at
60° degrees or more for a certain time when
vehicle is running at 50 km/h or faster.

STEERING ANGLE SEN
[ANG FIX30°)(-g)

e Steering angle from neutral position is kept at
30° degrees or more while vehicle travels a
certain distance.

STEERING ANGLE SEN
[NO NEUT SIG)(-b)

e No neutral signal (ON signal) is sensed while
vehicle travels a certain distance.

STEERING ANGLE SEN
[NEU SIG OFF](-c)

e No neutral signal (ON signal) is sensed while
steering wheel is turned more than 360°.

STEERING ANGLE SEN
[NEUT SIG ONJ(-d)

e No neutral signal (OFF signal) is sensed while
steering wheel is turned more than 50°
degrees.

STEERING ANGLE SEN
[OFFSET NEUT)(4)

o When steering wheel is turned 360° after the
detection of neutral signal, the neutral signal is
sensed for a certain period of time.

RR ST ANGLE SENSOR
[MAIN SIGNALJ(-a)

e For a certain period of time, input signal from
main sensor shows abnormality against sensor
power supply voltage.

RR ST ANGLE SENSOR
[SUB SIGNAL](-b)

e When input signal from main sensor shows
2.5+1V, input signal from sub-sensor shows
abnormality against sensor power supply volt-
age for a certain period of time.

RR ST ANGLE SENSOR
[OFFSET SIG](-c)

e Input signals from main sensor and sub-sen-
sor show more than a certain amount of differ-
ence from each other.

RR ST ANGLE SENSOR
[ABNORMAL VOL}(-d)

e The voltage is higher or lower than the stan-
dard value.

ENG REV SIGNAL
[ABNORMAL SIGNAL]

e Engine speed shows an abnormally low vaiue
for a certain period of time when vehicle is
running at 2 kmv/h or faster.

MOTOR VOLTAGE
[LOW VOLTAGE](-a)

e When HICAS motor relay is ON, motor power
supply voltage shows an abnormally lower
value than ignition power supply voltage.

MOTOR VOLTAGE
[BAD OBSTRCT](-b)

o When control unit keeps motor power OFF, the
motor power voltage shows a non-zero value
for a certain period of time.

MOTOR OUTPUT
[ABNORML SIG](-a)

e When a motor current is more than 10A, the
actual output of the motor shows an abnor-
mally low value for a certain period of time.

MOTOR OUTPUT
[REV CURRENT](c)

e When motor output is kept ON, a reverse cur-
rent is flowing.

ST-8



ELECTRIC SUPER HICAS
Trouble Diagnosis with CONSULT (Cont’d)

Diagnostic item Diagnostic item is detected when... Remarks

MOTOR OQUTPUT

e When motor output is kept OFF, a current is

[NO CURRENT](-d) flowing.
MOTOR OQUTPUT e When motor output is kept ON, an overcurrent o
OVERCURRENT](-e is flowing. =
[ ) g
e Signal from rear steering angle sensor does
P:A%E%i?_g;iil) not change for a certain period of time while a £C
motor current of 17A or more is flowing.
e When vehicle is running, vehicle speed signal nem
VEHICLE SPEED SEN ) . : . A
is not sensed for a certain period of time after
[RAPD SIGN CHANGEZ] it has changed rapidly.
e “VEHICLE SPEED SEN [RPD SIG CHG2J" BR

VEHICLE SPEED SEN
[NO SIGNALZ]

has occurred previously, and vehicle speed
signal is not sensed for a certain period of
time.

e “VEHICLE SPEED SEN [RPD SIG CHG2J"

VEHICLE SPEED SEN has not 'occur'red previously, and vehic.le ' B $
[NO SIGNAL3] spged sngqa! is not sgnsgd for a' certain Penod
of time while the vehicle is running at 1,500
rpm of engine speed. 1A
CONTROL UNIT N - o
[ABNORMAL 1-6] e Control unit is malfunctioning.
EL

ST-9
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ELECTRIC SUPER HICAS

"TCONSULT I3y

Data link
connector for
CONSULT

225\

ECL1638D

_—
~

[m  seiect pbiac MODE []

| SELF-DIAG RESULTS |
{ DATA MONITOR |
[ AcTivE TEST |
| ECM PART NUMBER |
l |
l il

SST530C

S

[l SELECT MONITOR ITEM

ALL SIGNALS

SELECTION FROM MENU

|
|
]

I
|
[
l
L

|
SETTNG ||  START |

SBR936C

Trouble Diagnosis with CONSULT (Cont’d)
DATA MONITOR PROCEDURE

1. After connecting CONSULT to data link connector, start the
engine. ,

2. Touch “START", “HICAS” and “DATA MONITOR".

3. Select items to be monitored.

(1) When “ALL SIGNALS” is selected, touch “START".

(2) When “SELECTION FROM MENU” is touched, “SELECT
TEST ITEM” screen appears. Touch appropriate items on that
screen, and touch “ENTER” and “START".

(3) Touch “PRINT, if printout is required.

ST-10




ELECTRIC SUPER HICAS

Trouble Diagnosis with CONSULT (Cont’d)
DATA MONITOR MODE

Monitor item
DISplay Ma[n Menu Remarks
item item Ar
,/gj;'g
VHCL SPEED SE (kmvh)} O (O | Shows a value calculated from vehicle speed sensor signal. =
After battery has been disconnected and connected again, an
| ° . =
STEERING ANG (RIL) O O abnormal value is shown until neutral position (0°) is detected. EC
NEUTRAL SIG (ON-OFF) O O Shows whether steering wheel is in neutral position (ON/OFF).
STOP LAMP SW {ON-OFF) O (O | Shows whether stop lamp switch is ON or OFF. AT
ENGINE SPEED (rpm) O o Shovs{s the engine speed calculated from crankshatt position sen-
sor signal. -
oant
RR ST ANG-MAI Ml O (O | Shows the output voltage from rear steering angle main sensor.
RR ST ANG-SUB M O (O | Shows the output voltage from rear steering angle sub-sensor.
POWER STR SOL A) O O ::izws the control unit’s control current for power steering sole-
MOTOR CURRENT (A) O (O | Shows the control unit’s control current for HICAS motor relay. BS
HICAS RELAY (ON-OFF)| O O | Shows whether HICAS motor relay is ON or OFF.
FAILSAFE (ON-OFF) O O Shows whether fail-safe function is in operation (ON/OFF). MA
WARNING LAMP (ON-OFF) O O | Shows the control unit's ON-OFF status of HICAS warning lamp.
RR ST AGN-VOL e O Shovt/s the power supply voltage from HICAS contro! unit to rear EL
steering angle sensor.
C/U VOLTAGE M O (O | Shows the power subpply voltage to HICAS control unit.
Shows the power supply voltage from HICAS control unit to it
MOTOR VOLTAGE M O O HICAS motor. 1
VOLTAGE v — O | Shows the measured value by voltage probe.
Shows the measured value by pulse probe. If measurement is
PULSE (ms, Hz and %)| — O |impossible, “4#” appears. The “#” mark is shown also on the left of ;
final data until measurement is completed.
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Trouble Diagnosis with CONSULT (Cont’d)

A ACTIVE TEST PROCEDURE
j /%R \ 1. Afte‘r connecting CONSULT to data link connector, start the
T CONSULT TR engine.

[I)ata link:
connector for
CONSULT

ECL1638D

Iy SELECT DIAG MODE m 2. Touch “START", “HICAS” and “ACTIVE TEST".

| SELF-DIAG RESULTS
| DATA MONITOR

| ACTIVE TEST

| ECM PART NUMBER

l
=

| | | | |

SST530C

3. Touch “SIMULATE” and “SELECT MONITOR ITEM".
W SIMULATED DRIVE TEST B 4. Turn the steering wheel right or left to make the rear actuator
M SELECT MONITOR ITEM operate.

MAIN SIGNALS Reference values in normal condition

[ SELECTION FROM MENU ] Steering angle Rear steering Rear steering
. Motor current
l J sensor angle main sensor| angle sub-sensor
[ ] 0° (Neutral) 2.4V 2.4V No (Approx. 0V)
r START J R 90° 4.4V 4.4v Yes (Variabl
es (Variable
L 90° 0.4V 0.4V )
: SST375B

ECM PART NUMBER

1. After connecting CONSULT to data link connector, turn ignition
switch ON.

Touch “START”, “HICAS” and “ECM PART NUMBER".

Part number printed on the control unit label and part number
shown on the CONSULT screen are as follows:

2-door model: 28505 AA100

4-door model: 28505 AA110

ﬂ.!\)

Trouble Diagnosis with Self-diagnosis

DESCRIPTION

If the system detects some error while vehicle is running, it notifies
the driver of a malfunction by turning ON the HICAS warning lamp,
and at the same time, it halts the normal control and enters the
fail-safe mode.

SELF-DIAGNOSIS PROCEDURE

1. Start the engine.

2. Within 10 seconds after the engine has started, turn the steer-
ing wheel more than 20° right-to-left and repeat this 5 times or
more, and then depress the brake pedal 5 times or more.

ST-12




ELECTRIC SUPER HICAS

Example: Motor power supply and steering
angle neutral signal are abnormal.

1S

08S , , 25, ., 188
2Hz 50%duty
——
ON
OFF
55|58 | 18 188 _J 028
1] 1 ¥

Tens Units Tens

—~ ‘—«-——'}"_l
ST s

Units  stans.

(12)

(23) STE0108D

Example: Motor power supply and steering
angle neutral signal are abnormal.

1S
085S, ,

2s _1.85

ON
OFF
ss|ss| | 1s 1.85

/o

Tens Units Tens

NOS A S
/

f Second
display
Units_ starts.

(12)

(23) STE0109D

Trouble Diagnosis with Self-diagnosis (Cont’d)
DIAGNOSTIC ITEM INPUT

1. Move the vehicle one or two meters at a very low speed.
2. Turn the steering wheel more than 20° right-to-left once or
more.

DISPLAY OF SELF-DIAGNOSTIC RESULTS

The results of self-diagnosis are shown by flash patterns of HICAS BR
warning lamp.

Display when past data shows that fail-safe function
has been activated previously

e Only an abnormal item is indicated by the pattern shown inthe gg
left figure. The pattern is repeated. )

A
Display when past data shows that fail-safe function g
has not been activated previously =
e If all items are normal, HICAS warning lamp flashes at a fre-
quency of 4 Hz. SB

e If system is in fail-safe mode, only an abnormal item is indi-
cated by the pattern shown in the left figure. The pattern is
repeated.

MALFUNCTION CODE CHART

Malfunction code No. Diagnostic item
11 Control unit
12 Motor power supply
13 Motor output
21 Vehicle speed signal
22 Steering angle signal
23 Steering angle neutral signal
24 Rear steering angle main sensor signal
25 Rear steering angle sub-sensor signal
33 Engine speed signal

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

If past record shows that fail-safe function has been activated
previously, use CONSULT, or leave the battery disconnected for
more than 30 minutes to clear the memory.

ST-13
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Symptom Chart

Diagnostic item

Self-diagnosis

CONSULT

<
o
B
X ©
Sle 5=
Self-diagnosis x 5 § é 3 § o
O|l=|0| £ =1L (8]
21281512 [S]2]8
2 .5 ‘g S| x g C| >
Mal- <5; S & g E % '% “_é
func- | . , - ARHEIEMEEE
fion | Diagnostic Diagnostic item clel el ElelelslelElals|s|3]glels
item gleleleiglelLeiDZ|lElolal=|2|?| =
code 5|B|c|c|o|o|lo|S|BlS|E|E| ||
No. 2l212l8]8|8|8|2|Elel8lElE]5|2|S
mwmwmmmaoggmagﬁ‘é
clels|lelelEisinio|b|(n|S|S(u|>|<
11 | Control unit | CONTROL UNIT [ABNORMAL 1-6] O
1 Motor power | MOTOR VOLTAGE [LOW VOLTAGE](-a) O
supply MOTOR VOLTAGE [BAD OBSTRCT](-b) O
MOTOR OUTPUT [ABNORML SIG](-a) O
MOTOR OUTPUT [MOTOR LOCK](-b) O
13 | Motor output { MOTOR OUTPUT [REV CURRENT](-) O
MOTOR OUTPUT [NO CURRENT](-d) O
MOTOR OUTPUT [OVERCURRENT](-e) O
CODE 54 O
] VEHICLE SPEED SEN [NO SIGNAL2} O
o1 |Vehicle  IVERICLE SPEED SEN [NO SIGNALJ)] O
speed signal
VEHICLE SPEED SEN [SIGNAL TURN](-b) O
VEHICLE SPEED SEN [RPD SIG CHGZ2] O
_ STEERING ANGLE SEN [NO ANG SIG](-a) @)
2o |Steering STEERING ANGLE SEN {ANG SIG FIX](-b) O
angle signal »
STEERING ANGLE SEN [ANG FIX30°)(-q) O
STEERING ANGLE SEN [NO NEUT o
SIG}(-b)
. STEERING ANGLE SEN [NEUT SIG
Steering OFF](-c) e O
23 | angle neutral
signal STEERING ANGLE SEN [NEUT SIG o
ONJ(-d)
STEERING ANGLE SEN [OFFSET O
NEUT]()
RR ST ANGLE SENSOR [MAIN 0O
Rear steer- | SIGNAL](-a)
ing angle
24 . RR ST ANGLE SENSOR [ABNORML
main sensor O
signal VoLi(d)
RR ST ANGLE SENSOR [OFFSET SIG](-c) O
Rear steer- | RR ST ANGLE SENSOR [SUB SIGNALJ(-b) O
o5 ing angle RR ST ANGLE SENSOR [ABNORML o
sub-sensor | VOL}(-d)
signal RR ST ANGLE SENSOR [OFFSET SIG](-c) O
Engine
33 speed signal ENG REV SIGNAL [ABNORMAL SIGNAL] O

T 11




ELECTRIC SUPER HICAS

Symptom Chart (Cont’d)

T
Diagnostic item 5
¥ I3
@ Sl a
x5 o/
e szl @
Self-diagnosis CONSULT 5181% =13
Sl=|5|2 o 2 5
O]l 3l -|O ol ot @
Lol o] - — =1 A
Ol=lw]l= ©| ”Wi © Eg
=|°lc|3|xic]cl>
Slel®l=| 8225
Mal- ole|?|0|l2l®m|® <
fnc- 815138 2|2|3]3] 8
i i ~—laNlmit |||~ =] ® =
tion | Diagnostic Diagnostic item clelclclclclc|8|ElalS|8]|3]8]2]|8 AT
item gloieleleleiLlPPlElooalEje] 2
code S|8|c|g|s|a|a|S|lols|E||C|ele|s
o|lo|lo|D|D|D]O|P|E ClIEg|lslElO]|l®
No. 38| 2| 2|2| 2| 8|5|5|8|8|5|2|2/5|2 ¢
gl2|812|2|128|8|8|S|a|m|=|2|a|2|E BR
Cannot enter self-diagnosis mode. Ol010
HICAS warning lamp is not tumed ON by switching the ignition
ON O 0|0
HICAS warning lamp is turned ON by switching the ignition ON but ololo O
is not tumed OFF by starting the engine. RS

Trouble diagnoses based on phenomena

lllumination of HICAS warning iamp has occurred after engine
started.

Q|01 O | O
O

HA
Steering effort does not change with vehicle speed. O
There is an abnormal noise. Q10
Self-diagnosis with CONSULT displays “CODES4". 0 EL
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Component Parts Location

Side air bag module

Diagnosis sensor unit

Seat belt pre-tensioner

Passenger air bag module

Driver air bag module

Spiral cable

Satellite sensor

SRB0568D

Precautions

@ To perform system diagnosis, use self-diagnosis function and

CONSULT.

@ Do not use electrical test equipment such as a circuit tester
because any wrong operation caused by a weak electric cur-
rent of a tester must be prevented.

Circuit Diagram

To IGN i 9
@i

Diagnosis sensor unit

]
CRBINTERD
7 [e]2]e

Driver door SW [2] 1 3

o 5
Passenger O
= air bag J
gz module 17] ‘f
=7 @Air bag module side
: 15
2 2 ——— 16
g@- =2 , T[]
Q = C Passenger side| £ 33
< 3 air bag module i) N
w o ~
T 3 L2 [ I2]
@ @ @2 ' E .
Satellite 44 Vehicle side air bag module s
sensor .
= — (Passenger T .
Driver seat side) @
belt buckle L Passenger seat |\
SwW ~ belt pre-tensioner [a] ] 10
4 Seat belt pre- ﬁz]
- tensioner side ,
11
142 20 21

Spiral cable
M =1 0T .
3 €, 4| Driver air bag
I O modute
4 : (@
L2l =1 121
Sanaansfotl
Spiral cable side
31 Tl [T
' ,D Driver side air
Y/l bag module
2 2
T2]  [1]2] Vehicle side air bag module
35 31 Satellite
36 — 32 sensor
7 13 (Driver side)
I8 T
— Driver seat belt
= pre-tensioner
Seat belt pre-
18 tensioner side

EEIEE

L

Data link connector for CONSULT

SRC0173D
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Data link
connector for
CONSULT

ECL1638D,

Il SELF-DIAG [CURRENT] li D

* NO SELF DIAGNOSTIC
FAILURE INDICATED.

FURTHER TESTING
MAY BE REQUIRED. * %

| ERASE ]| PRINT |

SRS608

W SELF-DIAGPAST] B [

* NO SELF DIAGNOSTIC
FAILURE INDICATED.

- FURTHER TESTING
MAY BE REQUIRED. * *

PRINT

SRS609

Preliminary Check

Check battery voltage and specific gravity.

When battery voltage drops to less than approx. 9V, the
“AIR BAG” warning lamp starts flashing (indicating a mal-
function).

Check the connections of component connectors.

Check that the fuse is not blown.

Trouble Diagnoses with CONSULT
SELF-DIAGNOSIS PROCEDURE

1.
2.
3.

o o

o N

10.

Connect CONSULT to data link connector on the vehicle.

Turn ignition switch “ON”.
Touch “AIR BAG” on the CONSULT screen.

Touch an appropriate mode key on “SELECT DIAG MODE”
screen.

The self-diagnostic result for the selected mode is displayed.
Repair or replace the malfunctioning part according to the self-
diagnostic resulit.

Touch “PRINT, if printout is required.

After repairing the malfunction, touch “SELF-DIAG
[CURRENTY, and after checking that “NO SELF DIAGNOSTIC
FAILURE INDICATED” is shown on the display, touch
“ERASE”.

For seat belt pre-tensioner system, the diagnostic proce-
dure is completed when “NO SELF DIAGNOSTIC FAILURE
INDICATED” is displayed.

Return to “SELECT DIAG MODE” screen and touch “SELF-
DIAG [PAST]".

After checking that “NO SELF DIAGNOSTIC FAILURE INDI-
CATED” is displayed on the “SELF-DIAG [PAST]" screen, fin-
ish the diagnosis.
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Trouble Diagnoses with CONSULT (Cont’d)

SELF-DIAGNOSTIC CODE CHART

Diagnostic item

Explanation

Repair order

NO SELF-DIAGNOSTIC
FAILURE INDICATED

No malfunction is detected.

AIRBAG MODULE

e Driver air bag module circuit is open (inciuding the

[OPEN] spiral cable).

AIRBAG MODULE o Driver air bag module circuit is shorted to some power
[VB-SHORT] supply circuit (including the spiral cable).

AIRBAG MODULE e Driver air bag module circuit is shorted to ground
[GND-SHORT] (including the spiral cable).

AIRBAG MODULE e Driver air bag module circuits are shorted to each
[SHORT] other (including the spiral cable).

Visually check the wiring harness connection.
Check continuity of the spiral cable.

Replace driver air bag module.

Replace the diagnosis sensor unit.

Replace the harness if it has visible damage.

CONTROL UNIT

e Diagnosis sensor unit is malfunctioning.

N —

Visually check the diagnosis sensor unit connection.
Replace the diagnosis sensor unit.

ASSIST A/B MODULE
[OPEN]

e Passenger air bag circuit is open.

ASSIST A/B MODULE

e Passenger air bag circuit is shorted to some power

[VB-SHORT] supply circuit.
f\(ash%%'}_%%%ODULE e Passenger air bag circuit is shorted to ground.

ASSIST A/B MODULE
[SHORT]

e Passenger air bag circuits are shorted to each other.

WM~

. Visually check the wiring harmess connection.
. Replace passenger air bag module.
. Replace the diagnosis sensor unit.

Replace the harness if it has visible damage.

SIDE MODULE RH

e Driver side air bag circuit is open.

[OPEN]
SIDE MODULE RH e Driver side air bag circuit is shorted to some power 1. Visuall i ;
o~ . y check the wiring harness connection.
[VB-SHORT] supply circuit. 2. gepllace driver side air bag module.
. . . L 3. Replace the diagnosis sensor unit.
[Séﬁ%hgggg% RH e Driver side air bag circuit is shorted to ground. 4. Replace the harness if it has visible damage.
[SSISS}QATS]D DULE RH e Driver side air bag circuits are shorted to each other.
%%EMODULE LH e Passenger side air bag circuit is open.
SIDE MODULE LH e Passenger side air bag circuit is shorted to some 1. Visually ¢ in i
A . y check the wiring harness connection.
[vB-SHORT] power supply circuit. g gepiace paszenger side air bag module.
. . . . Replace the diagnosis sensor unit.
%ﬁ%"égggg LH e Passenger side air bag circuit is shorted to ground. | 4. Replace the harmess if it has visible damage.
SIDE MODULE LH e Passenger side air bag circuits are shorted to each
[SHORT] other.
1. Visually check driver satellite sensor connection.
[SUABL'EF%HLE] SENS RH e Driver satellite sensor is malfunctioning. 2. Replace the driver satellite sensor.
3. Replace the harness if it has visible damage.
e Driver satellite sensor is malfunctioning. 1. Visually check driver satellite sensor connection.
SATELLITE SENS RH e Diagnosis sensor unit is malfunctioning. 2. Replace the driver satellite sensor.
[COMM FAIL] e Wiring harness between diagnosis sensor unit and 3. Replace the diagnosis sensor unit.
satellite sensor is damaged. 4. Replace the harness if it has visible damage.
SATELLITE SENS LH ¢ 1. Visually check the connection of passenger satellite
. . . e sensor.
[UNIT FAIL] o Passenger satellite sensor is malfunctioning. 2. Replace the passenger satellite sensor.
3. Replace the harness if it has visible damage.
SATELLITE SENS LH o Bassenger satellite sensor is malfunctioning. 1. ;/ésnﬁ)"ry check the connection of passenger satellite
A o Diagnosis sensor unit is malfunctioning. _— ;
[COMM FAIL] e Wiring harness between diagnosis sensor unit and 2. REDEECQ the passenger satellite sensor.
satellite sensor is damaged 3. Replace the diagnosis sensor unit.
ged. 4. Replace the harness if it has visible damage.

DRIVE PRE-TENSIONER

o The circuit for the driver seat belt pre-tensioner is

. Visually check the wiring harness connection.

. 1

[OPEN/VB-SHORT] open or shorted to some power supply circuit. 2. Replace driver seat belt pre-tensioner.
DRIVE PRE-TENSIONER The circuit for the driver seat belt pre-tensioner is 3. Replace the diagnosis sensor unit
[GND-SHORT] ° shorted o ground. P 4. Replace the harness if it has visible damage.
ASSIST PRE-TENSIONER e The circuit for the passenger seat belt pre-tensioner is | 1 visually check the wiring harness connection.
[OPEN/VB-SHORT] open or shorted to some power supply circuit. 2. Repkac)s’a passenger sea% belt pre-tensioner.

A ircui R ; .« | 3. Replace the diagnosis sensor unit.
ASSIST PRE-TENSIONER e The circuit for the passenger seat belt pre-tensioner is 4. Replace the harness if it has visible damage.

[GND-SHORT]

shorted to ground.

e The screens for “SELF-DIAG [CURRENT]”, “SELF-DIAG [PAST]” and “TROUBLE DIAG RECORD” share the same message.
e Follow the repair procedures in numerical order. Check whether a malfunction is eliminated each time a repair item is

finished, and when the malfunction is eliminated, further repair work is not required.
e After repairing the system, touch “ERASE” to clear the memory and check with CONSULT again.

e If both seat belt pre-tensioner systems on the driver seat and passenger seat have failed at the same time, only one of
the two failures is displayed first. The other failure is displayed after the first failure is repaired. For seat belt pre-tensioner

systems, only “SELF-DIAG [CURRENT]" is displayed; “SELF-DIAG [PAST]” and “TROUBLE DIAG RECORD"” are not dis-

played.
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Trouble Diagnoses with CONSULT (Cont’d)
TROUBLE DIAGNOSIS RECORD

If a malfunction has occurred but is not recorded on self-diagnosis,
it may be caused by some past malfunction. In such a case, past
malfunctions can be found by selecting “TROUBLE DIAG
RECORD?” in Diagnosis mode.

The “TROUBLE DIAG RECORD” can be selected for SRS air
bag system only.

Trouble Diagnoses without CONSULT

SRS AIR BAG SYSTEM

Self-diagnosis

e The diagnosis modes are User mode and Diagnosis mode.

e Switching between the two modes is accomplished by using
ignition switch and driver door switch.

Turn diver door switch “ON” and
“OFF" at least 5 times within 7
seconds after switching the
ignition “ON".

User mode

Diagnosis
mode

IGN SW: OFF to ON

e When lamp is not flashing (indicating no malfunction) in User mode, operating the door switch cannot change

the mode to Diagnosis mode.

e When no malfunction is detected in Diagnosis mode, turning the ignition switch from “OFF” to “ON” changes

the mode to User mode.

Tum driver door switch “ON”
and “OFF" at least 5 times
within 7 seconds after switching
the ignition “ON".

IGN SW: OFF to ON

SRB0395D

User mode

No malfunction is detected. (Lamp OFF)

IGN SW: ON
¢ Bulb check

ON
OFF —

7 sec.

System is malfunctioning. (Lamp flashes)

o Hnnnannnnns
OFF e =

0.5 sec.

0.5 sec.

Air bag is deployed or all of diagnosis sensor unit, air bag power supply circuit and AIR BAG warning lamp cir-
cuit are malfunctioning. (Lamp ON)

ON

OFF -J

Either air bag sensor unit or AIR BAG warning lamp circuit is malfunctioning. (Lamp OFF)

IGN SW: ON

OFF

SRB0412D

The display indicating a malfunction (flashes) keeps operation
until reset. If, however, the malfunction is a low battery volt-
age (less than 9V), the display changes from flashing to nor-
mal operation when the battery voltage has returned to normal
(more than 9V),
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Trouble Diagnoses without CONSULT (Cont’d)

Diagnosis mode

Malfunctioning part Diagnostic item Warning lamp fiash pattern
IGN SW: ON
ON (LED check) o ]
— No malfunction is detected. OFF 7 3 l l i (
R
AIR BAG warning lamp (LED) is checked. Unit: sec.
Open circuit
Two flashes
Shorted to power supply circuit ON
Driver air bag module OFF a7 3 3 |
Shorted to ground Lg‘
Short-circuit between wires 2 2 05 Unit: sec.
Seven flashes
ON
Diagnosis sensor unit Unit malfunction 7 3 3 |
o M
2 2 05 2 Unit: sec.
Open circuit
Eight fiashes
ireui ON
Passenger air bag mod- Shorted to power supply circuit ] R R
- <
ule Shorted to ground OFF ..J L—J g
Short-circuit between wires 2 2 05 2 Unit: sec.
Open circuit
One flash
Shorted to power supply circuit ON
Driver side air bag OFF 7
Shorted to ground " »—-P 5
Short-circuit between wires 2 05 05 Unit: sec.
Open circuit
Two flashes
Shorted to power supply circuit ON
Passenger side air bag OFF 7 l—l
Shorted to ground '—y ’S‘L
Shont-circuit between wires 2 05 05 Unit: sec.
Satellite sensor malfunction
Open circuit Three flashes
. Shorted to power supply circuit ON ﬂ
Driver satellite sensor OFF 7
Shorted to ground ‘1.5rL
foe >t
Short-circuit between wires 2 05 05
Diagnosis sensor unit malfunction Unit: sec.
Satellite sensor malfunction
Open circuit Four flashes
— ON
Passenger satellite sen- | Shorted to power supply circuit OFF 7 I—l
sor Shorted to ground __J‘ ,?_L
Short-circuit between wires 2 05 03 Unit: sec.
Diagnosis sensor unit malfunction SRB0463D

After repairing the system, touch “ERASE” to clear (reset) the memory and check that no malfunction is shown on the display
after turning on the ignition switch.
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Trouble Diagnoses without CONSULT (Cont’d)

(@ Flash pattern when no malfunction is detected

IGN SW: ON
ON
7 3
OFF =~ 5
(® Flash pattern when one unit (driver air bag module) is maltunctioning
IGN :
GN SW: ON . b s c Repeated a through c are repeated.
o 11 il 1]
- 7 3
OFF > 5 l : y
0.5 >+
(© Flash pattern when two units (driver air bag module and diagnosis sensor unit) are malfunctioning
IGN SW: ON Repeated
a b a ¢
o | JUUUUT 1]
7 3
OFF CRD > :
05 ! - . . .
@ Flash pattern when one unit (driver side air bag module) is malfunctioning
IGN SW: ON d a ¢ Repeated
ON ) B
: [T LT L L
OFF —= 5 11.5M1.53
: 05+ 05
(@ Flash pattern when two units (driver and passenger side air bag module) are malfunctioning
on IGN SW: ON a ___d_ a ,9- . Repeated
: [ UL U L
OFF —= Z N 5SI 2 [ J '
0.5‘ 05 -t T 0.5 .
(® Flash pattern when two units (driver air bag and side air bag module) are malfunctioning
IGN SW: ON a b a c d e Repeated
ON [ressny -
° 1 L
OFF 7 s ﬂ-ﬂ ,
21 3 2 2 |1.511.5[72 c a e
0.5 »t-44 0.5 0.5

Unit: seconds

SRB0383D
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Trouble Diagnoses without CONSULT (Cont’d)
How to erase self-diagnostic results (Reset)

After repairing the system and while staying in Diagnosis mode,
check that the system has returned to normal; then, turn the igni-
tion switch “OFF” and then back “ON”. The mode returns to User
mode and the diagnosis record is erased.

SEAT BELT PRE-TENSIONER SYSTEM

Self-diagnosis

Only User mode is available.

.User mode

Driver seat belt
(Seat belt buckle
switch)

Warning lamp flash pattern

Malfunctioning part

Diagnostic item

IGN SW: ON
) ON No malfunction is
Fastened (OFF) oFF Approx. — detected.
= | 7 sec.
IGN SW: ON Fastened
{L . .
ON T ) No malfunction is
n n N | —
Unfastened (ON) Approx. | detected.
OFF —— 7 sec. | s
IGN SW: ON System restored
ON Approx.| []
Fastened (OFF) OFF —— 7p§ec_ i
0.5 sec * e Shorted to power sup-
0.5 sec. e Driver and passenger ply circuit
seat belt pre-tensioner | @ Open circuit
circuits e Shorted to ground
IGN SW: ON Fastened e Diagnosis sensor unit | e Diagnosis sensor unit
ON T 5 malfunction
Unfastened (ON) Approx. l | I l ” I I ” l I
OFF = 7 sec. | -
] 0.5 sec.
' 0.5 sec.

SRB0439D

e The display indicating a malfunction (flashes) changes to the display indicating no malfunction when the malfunction is

repaired.

e After pre-tensioner is activated, the warning lamp stays “ON”.
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

Symptom Chart

Trouble phenomenon

Malfunctioning unit

Possible cause

AIR BAG warning lamp does
not turn on. (All other wamn-
ing lamps turn on.)

AIR BAG warning lamp circuit

Warning lamp and intemnal circuit of combination meter are
faulty.

Harness between diagnosis sensor unit and combination
meter is faulty (shorted).

@
i

Diagnosis sensor unit

Diagnosis sensor unit is faulty. EC

Air bag power supply circuit

o Air bag power harness is faulty.

Air bag power fuse has blown.

AT
AIR BAG warning lamp does Harness between diagnosis sensor unit and combination
not turn off (always ON). AIR BAG waming lamp circuit meter is faulty (open).
. Intemnal circuit of combination meter is faulty. BR
Diagnosis sensor unit Diagnosis sensor unit is faulty.
e Low battery voltage (Less than 9V)

AIR BAG warning lamp
flashes.

e Conduct either diagnosis with CONSULT (self-diagnosis, trouble diagnosis record) or diagnosis
without CONSULT (self-diagnosis), and repair the malfunctioning part.
e After repairing the malfunctioning par, erase the memory for matfunction record.

When driver seat belt is fas-
tened (buckle switch is off)

and ignition switch is turned
on, the SEAT BELT waming

SEAT BELT warning lamp circuit

e Warning lamp and internal circuit of combination meter are

E
faulty. )

Harness between diagnosis sensor unit and combination HA
meter is faulty (open).

lamp does not illuminate for 7 Air baq power supply circuit e Air bag power fuse has blown. El
seconds. (All other warning gp PRY e Air bag power harness is faulty. =
lamps illuminate.) Diagnosis sensor unit Diagnosis sensor unit is faulty.

When driver seat belt is fas-
tened (buckie switch is off)
and ignition switch is turned
on, the SEAT BELT waming
lamp does not turn off 7 sec-
onds later.

SEAT BELT warning lamp circuit

Harness between diagnosis sensor unit and combination
meter is faulty (shorted).

Driver seat belt buckle switch circuit

Harness between combination meter and driver seat belt
buckle switch is faulty (shorted).
Driver seat belt buckle switch is faulty (sticking).

Diagnosis sensor unit

Diagnosis sensor unit is faulty.

When driver seat belt is fas--
tened (buckle switch is off)
and ignition switch is turmed
on, the SEAT BELT warning
lamp turns on, and 7 sec-
onds later, flashes.

Seat belt pre-tensioner circuit

Conduct either diagnosis with CONSULT or diagnosis with-
out CONSULT, and repair the malfunctioning part.

When driver seat belt is not
fastened (buckle switch is on)
and ignition switch is tumed
on, the SEAT BELT warning
lamp turns off about 7 sec-
onds later.

Driver seat belt buckle switch circuit

Driver seat belt buckle switch ground harness is faulty
(open).

Driver seat belt buckle switch is faulty (contact intermit-
tence).

If the flashing of AIR BAG warning lamp is caused by low battery voltage, self-diagnosis mode cannot be switched from User
mode to Diagnosis mode. In this case, diagnosis with CONSULT displays “NO SELF-DIAGNOSTIC FAILURE INDICATED".
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TROUBLE DIAGNOSES — Supplemental Restraint System (SRS)

DISCONNECT 1)

1.8

Vehicle side connector
1

ThfeT T T
1,2

N

]

|

=
o

Air bag module
side connector

SRB0527D

Component Parts Inspection

SPIRAL CABLE

@ Disconnect the spiral cable connectors from air bag module
and air bag sensor unit.
@ Check continuity between terminals.

1 -1, 2 - 2: Continuity should exist.
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COOLER CYCLE

Deodorizing clean filter

~assembly -

m /
0 /
=
"

¢ | | HARo418D|

Deodorizing
filter

filter assembly

Deodorizing clean mu\\
Filter case M’mu

filter HARQ419D

Label location

HAPQQ76D

Deodorizing Clean Filter

REMOVAL
1. Remove the instrument lower assist panel.

2. Remove the clip, and remove the cover.

3. Remove the deodorizing clean filter assembly from the blower
and cooling unit.

REPLACEMENT

Replacement period for deodorizing clean filter: Every year or
every 12,000 km

Write the necessary information on the label, and stick it in the
glove box location indicated in the left figure.
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FULLY AUTOMATIC AIR CONDITIONER

System Description

The fully automatic air conditioner system utilizes sensors to detect the in-vehicle temperature, ambient
temperature, temperature of air passing through the evaporator, and sunload. The detected values are
compared with the temperature adjustment dial setting, and calculated by the microcomputer within the
automatic amplifier. The air inlet and outlet temperatures and airflow rate are adjusted in order to main-
tain the in-vehicle temperature.

When an abnormal pressure occurs within the cooler cycle [gauge pressure: approx. 2.7 MPa (28 kg/
cm?G) or higher; or approx. 0.18 MPa (1.8 kg/cm®G) or lower] the refrigerant pressure sensor operates,
and stops the compressor.

The ECM turns off the air conditioner relay, and stops the compressor during engine high load.

The blower fan motor utilizes a brushless motor, and controls the airflow with a built-in IC that recognizes
the driver signal (pulse) from the gutomatic amplifier.

Step-motor type actuators are employed for intake door, mode door, and air mix door. They are rotated in
response to the signal (pulse) step quantity transmitted from the automatic amplifier to control the target
door position.
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FULLY AUTOMATIC AIR CONDITIONER

Component Parts Location

[F] intake door actuator
/ @ Air conditioner relay

Sunload sensor
Controlter
/ y

[G] intake air

Refrigerant
pressure sensor O Compressor

m In-vehicle sensor
[A] Ambient sensor

Blower temperature sensor
fan motor Blower fan motor relay
D Radiator core lower support Engine room, right relay box Liquid tank IE Engine room, front left
3 " J / \ Refrigerant
/  Air conditioner relay \ \ pressure sensor
quuxd tank
o tar e
Vi d .",'
. Y é“ / /
. - b Mo
~ ya \ L -
N Yy ?
I~ \\—' ¢ ’\\ !
N~ (VA /
AN =7
i . N/
NS

E
=

Sunload sensor

VAt i o
intake o e
ntake air (emperature Se’\SDT
I )L>\~

N

Biower fan motor

ER .

Fuse block, rear face
s

] ‘
In-vehicle sensor )—; .[\,Bl;?) 1{an motor relay

/

HAKQ0723D
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FULLY AUTOMATIC AIR CONDITIONER

Circuit D

iagram

IC) @& =
7.5 0 2
. 1
#15 |4 ::23 1211 0 s
5
Blower fan motor relay
1 3 2 3
Blower -
Off fan AC refay [
? motor _— || Combination meter (meter C/U) o
relay 1 |ear Rear defogger ON output | 6 T 121X} 1]
- — r r
1 5 Rear defogger display input | 8 __e_wal ? 5
= ! s A/C rela
2 iGN ey
10
A 18 [J Compressor
tm E 119 14 @
13 jacc -z
1 o
2 ECM a
3
S
(&)
s — 57 T =
é 5 | 20 | Blower fan driver signai
2 j 2 3
= 8 -
Blower fan motor - 5 9 1§ Refrigerant
E  COMPON pressure sensor
E — ——
g = — Refrigerant
2 pressure sensor
ACIUALOr ANVe! o)
— power source | 12 3
% Z : ::‘ :"t"’:t , Intake driver 1 | 24 ] Intake door actuator
U | — L
piay inp Intake driver 2 | 32 2
intake driver 3 | 31 5 {1]2{3] [s]e]
intake driver 4 | 36 6
Lighting SW (1 step)
1 3 | llumination 13 o
power source Air mix driver 1 | 15 1 Air mix door actuator
Air mix driver 2 | 16 2
Air mix driver 3 | 17 5 (i12]3] [sTs]
Air mix driver 4 | 18 6
] 1 Mode door actuator
Mode driver 1 | 22 1
Mode driver 2 | 30 2 ?
1 e 11213 5|6
Mode driver 3 | 29 S | Ll — s[¢]
Mode driver 4 | 23 3 .-
N -
1 1 o2 n-vehicle sensor 3R] »”
INCAR 1 33 | Y z9 W& |n.vehicle sensor
AMS | 26 -2 G 1 Ambient sensor -E [1]2]
W .5
4 | lilumination ground Water TEMP | 7 — E @ Ambient sensor
| —l fold -
. unioad sensor | 5
10 [GND o1 1 o\3 Intake air k] ]
s INTAKE | 35 M =1 2
L M e eaure senser gL Sunload sensor
= Sensor ground | 21 g =
5[] BCLTE e
g temperature sensor
3
=
V4 7
] ] ' ' '
t]2]ala] Te[7]e[o]ro] [at]22[zafza] l26]27 -
11412}13 151161718 20 28]30{31]32/33/34{35/36 N 1 [l
Automatic amplifier d ECM /
HA-0796D
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FULLY AUTOMATIC AIR CONDITIONER

Automatic Amplifier Input /Output Signal
Specifications

Measurement condition

Terminal Signal name — Specification
No. Ign{tnon Operation or condition \
switch
1 Battery power source OFF —_ Approx. 12
2 Ignition power source ON — Approx. 12
3 lilumination — Lighting switch: 1 step Approx. 12
4 lllumination ground ON Lighting switch: 1 step Approx. 0
. Rear defogger switch: ON Approx. 0
6 Rear defogger ON output signal ON Rear defogggger switch: OFF Aggrox. 5
7 Thermal transmitter - — *
. . . Rear defogger switch: ON Approx. 12
8 Rear defogger display input signal ON Rear defogggger switch: OFF Ap;prox. 0
. Compressor: ON Approx. 0
9 Compressor ON signal ON Comppressor. OFF Aggrox. 5
10 Ground ON — Approx. 0
11 A/P display output signal (only ON Blower fan motor: ON Approx. 0
when connected) Blower fan motor: OFF Approx. 5
12 Actuator driver power source ON —_ Approx. 12
13 ACC power source ACC — Approx. 12
i85 (V;I
peails M m Ml Watl
16 . . 5
Air mix door actuator driver signal ON Right aﬁer;;aar:)zg;ar;;snadjustment 0
17
10ms
{1
18 HAK06270
)
6
a1 1] 1
20 Fan control signal ON Fan speed: Manual 1st 0
hins
HAK0628D
21 Sensor ground ON — Approx. 0

*: Refer to “Component Parts Inspection”.
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FULLY AUTOMATIC AIR CONDITIONER
Automatic Amplifier Input /Output Signal
Specifications (Cont’d)
. Measurement condition
Terminal Signal name Ignition ) Specification V
No. . Operation or condition
switch @&l
]
15 ]
2 10 = =
: . . . 5 =10
R d tch let
Mode door actuator driver signal ON ight after m ode swi “ (air out 0
switch) operation
23 ; , T AT
HAKD627D
)
e N sl Walls BR
. . 5
24 Intake door actuator driver signal ON Right aﬂef FRE swnc':h or REC 0
switch operation ST
10ms
[T
HAKDB27D
26 Ambient sensor - —_ "
o7 A/P ON output (only when con- ON Blower fan motor: ON Approx. 0
nected) Blower fan motor: OFF Approx. 5
vy
29 oA AL A EL
Righ . . [
Mode door actuator driver signal ON 'ght after mode swntch (air outiet 0
switch) operation
30 ‘l""‘ls Sih)
HAK0627D
)
1S T -
31 ME Amla
. . 5
Intake door actuator driver signal ON Right aftexj FRE SWIK.:h or REC 0
switch operation
32 :Omls
HAK0627D
33 In-vehicle sensor — — 4
34 Sunload sensor — — *
35 Intake air temperature sensor — — >
(vl
15— ~ ~
10 =
5
36 Intake door actuator driver signal ON Right a“ef FRE swrtc':h or REC °
switch operation
10ms
T
HAKOB27D

*: Refer to “Component Parts Inspection”.
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FULLY AUTOMATIC AIR CONDITIONER

Performance Test

PROCEDURE

A

©oNO

Connect the manifold gauge to the vehicle side cooler cycle (service valve).
Attach a psychrometer to the recirculation air inlet port of the blower and cooling unit (below the glove box);
and attach a dry-bulb thermometer to the right side of the center ventilator grille.
Start and warm up the engine.
After warming up the engine, check that the engine speed has reached the standard idle speed.
After pressing the AUTO switch, operate the fan switch, mode switch (air outlet switch), REC switch, tem-
perature adjustment dial and switch; and satisfy the following conditions.

Fan speed: 4th

Air inlet: Recirculation

Air outlet: Ventilator (VENT)

Temperature setting: 18°C
Completely open the hood and all door windows, and close all doors.
Maintain these conditions until the cooler cycle stabilizes. (Approx. 10 minutes)
Maintain the engine speed at idle.
Measure the recirculation inlet temperature and humidity, outlet temperature, and cooler cycle high- and
low-pressures. Compare and judge the values with the “AMBIENT AIR TEMPERATURE AND PRESSURE
CHARACTERISTICS” and “INTAKE AIR TEMPERATURE AND DISCHARGE AIR TEMPERATURE CHAR-
ACTERISTICS".
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FULLY AUTOMATIC AIR CONDITIONER

Performance Test (Cont’d)

INTAKE AIR TEMPERATURE AND DISCHARGE AIR TEMPERATURE CHARACTERISTICS

Discharge air temperature m———a—jp

(T)
25

20

(Conditions)

|__ Humidity: 50 - 70%

| . Doors: Closed

| __ Windows and hood: Open

| _ Engine speed: Idling

| __ Airoutiet: VENT

- Air inlet: Recirculation
Temperature setting: Full coid

[ Fan speed: Hi (4th)

[ Charged refrigerant: 500 g

| Sunload: None

7 (Note: Data values were measured
.10 minutes after the air conditioner

approx.
was tumned on.)

L]

[ Defroster thermal operation region

20

25

Intake air temperature ey

30

35 (%)

HAKO0659D

.AMBIENT AIR TEMPERATURE AND PRESSURE CHARACTERISTICS

kg/cm?

Suction pressure Ps s——ewip

(Gauge pressure)

Discharge pressure Pd

20

(Conditions)
— Humidity: 50 - 70%

+— Doors: Closed

— Windows and hood: Open
— Engine speed: idling

— Air outlet: VENT

L Air inlet: Recirculation

4— Temperature setting: Full cold

L Fan speed: Hi (4th)
| Charged refrigerant: 500 g
| Sunload: None

approx. 10 minutes after 7=

| __ (Note: Data values were measured :
-

t

the air condition

[~ was turned on.)

7

15 20

25
Ambient temperature ———————————

30

35

40 (T)

HAKO0660D
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FULLY AUTOMATIC AIR CONDITIONER

Trouble Diagnosis by Gauge Pressure

Connect the manifold gauge to the cooler cycle (service valve). Speculate and correct the root cause and
trouble location based on the cooler cycle pressure.

Symptom

Cycle status

Probable cause

Corrective action

Both high- and low-pressures
are high.

Pressure returns to normal
when water is splashed on the
condenser.

Insufficient cooling by con-

denser

e Radiator fan malfunction

o Improper air guard attach-
ment

e Clogged or dirty condenser
fins

Repair or replace faulty parts.
Clean or repair the condenser
fins.

Refrigerant over-charge

Recover all refrigerant. Re-
vacuum and charge to appro-
priate amount.

High-pressure is too high.

When the compressor is
stopped, the pressure drops
suddenly approx. 2 kg/cm?.
Then, the pressure drops
gradually.

Air is mixed in the cooler cycle.

Recover all refrigerant. Re-
vacuum and charge to appro-
priate amount.

High-pressure is high, and low-
pressure is too low.

Temperature differences occurs
where the high-pressure pipe is
crushed or clogged.

Crushed or clogged high-pres-
sure pipe between the com-
pressor and condenser

Repair or replace faulty part.

Both high- and low-pressures
are low. (Sometimes the low
pressure is negative.)

Evaporator outlet is not cooled.

Clogged expansion valve

e Gas leak at temperature sen
sor

e Clogging due to foreign mat-
ter

Remove foreign matter in
expansion valve, or replace.

There is a temperature differ-
ence at the liquid tank outlet
pipe, or liquid tank is covered
with frost.

Liquid tank malfunction
(clogged strainer)

Replace liquid tank.

Evaporator outlet pipe is cov-
ered with frost (no airflow).

Improper attachment or failure
of intake air temperature sen-
sor thermistor

Replace intake air temperature
sensor, or repair thermistor
attachment position.

There is some temperature dif-
ference between compressor
high- and low-pressure pipes.

Insufficient refrigerant

Inspect for refrigerant leakage.
Recover all refrigerant. Re-
vacuum and charge to appro-
priate amount.

Sometimes high-pressure is
low, and low-pressure is nega-
tive.

Sometimes, the evaporator out-
let is not cooled. Sometimes,
the evaporative inlet is covered
with frost.

Moisture is mixed in the cooler
cycle. (Clogging due to frozen
moisture in the expansion
valve)

Extract all refrigerant. Suffi-
ciently vacuum and remove
moisture. Charge to appropri-
ate amount. At this time,
replace the liquid tank without
fail.

High-pressure is low, and low-
pressure is high.

When the compressor is
stopped, the pressures equal-
ize. There is no temperature
difference between the com-
pressor high-pressure pipe and
low-pressure pipe.

Compressor malfunction (com-
pression defect)

e Valve damage or failure

e Faulty gasket

Replace the compressor.
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FULLY AUTOMATIC AIR CONDITIONER

DESCRIPTION

There are 5 steps in the self-diagnosis: to check for any sensor failure, and to check that a given control sig-

Trouble Diagnosis by Self-diagnosis Function

nal is transmitted to each output device.

Step 1

Step 2

Step 3

Step 4

Step 5

Diagnosis
content

Display segments and
indicator lamp check

Each sensor check

Each actuator check
and reset

Each output device
check

Detected temperature
display for each sen-
sor

Diagnostic
item

e Display segments
o Indicator lamp

o Ambient sensor

e In-vehicle sensor

e Intake air tempera-
ture sensor

e Sunload sensor

e Intake door actuator

e Air mix door actua-
tor

e Mode door actuator

o Intake door actuator

e Air mix door actua-
tor

o Mode door actuator

o Blower fan motor

e Compressor

e Air purifier (only
when connected)

o Ambient sensor

e In-vehicle sensor

o Intake air tempera-
ture sensor

SELF-DIAGNOSIS OPERATION PROCEDURE

Switching to self-diagnosis mode
e Turn the temperature adjustment dial all the way to the left.

e Start the engine with the ignition switch from OFF position. Within 10 seconds, press and hold the OFF

switch for more than approx. 5 seconds, to start the self-diagnosis step 1.
Self-diagnosis completion
e Turn the ignition switch OFF.
e Turn the AUTO switch ON.
Switching between self-diagnosis steps
e Use the temperature adjustment dial to switch between self-diagnosis steps 1 to 5.
Temperature adjustment dial (turn clockwise): Step 1—»5

Temperature adjustment dial (turn counterclockwise): Step 5—1

o Refer to “SELF-DIAGNOSIS DISPLAY ITEM” for the diagnosis contents of each step.

HA-11
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FULLY AUTOMATIC AIR CONDITIONER

Trouble Diagnosis by Self-diagnosis Function
(Cont’d)

[ Step 1

l Display segments and indicator lamp check

(CW) Turn the temperature
adjustment dial.

|

IGN SW.: OFF >
AUTO SW: ON

(CCW) Turn the temperature
adjustment dial.

l

IGN SW: OFF ]
2

[ Step 1 Each sensor check AUTO SW: ON
! (CW) Turn the lemperature {CCW) Turn the temperature b1
1 adjustment dial. adjustment dial. -
Q
y I §
] IGN SW: OFF @
I Step 3 I Each actuator check and reset [—AUTO SW: ON : g
g
(CW) Turn the temperature (CCW) Tum the temperature ?_
adjustment dial. adjustment dial. g

] ] IGN Sw: OFF

| Step 4 ] Each output device check AUTO SW. ON

(CW) Tum the temperature (CCW) Turn the temperature
adjustment dial. adjustment dial.
l ) CW: Clockwise
\GN SW: OFF CCW: Counterclockwise
Step 5 Detected temperature display for each sensor 22X 2P )
® P play AUTO SW: ON

HAKOQ724D
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) (a2 | woe ] aro
) | R\ I

P
50

4= . Each switch indicator lamp

HAKQ725D

Normal

The last digit of
the display code
flashes for

a malfunctioning
sensor.

Abnormal

When more than one sensor
are malfunctioning,

the corresponding codes
flash twice starting with

the smaller code.

=
g

lliuminated when a short-

circuit is detected.

”
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Vg feeef g || 70
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es twice
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N
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SELF-DIAGNOSIS DISPLAY ITEM

Step 1 — Display segments and indicator lamp check

Check the controller switch indicator lamp and display segments.

Normal: The switch indicator lamp and display segments are illu-
minated.

Abnormal: Malfunctioning area will not be illuminated.

Step 2 — Each sensor check

Display shows “2” in the step 2 mode, and then shows the judge-

ment result.

Check the data of each sensor inputted into the automatic ampli-

fier.

Normal: Display shows “20”.

Abnormal: The last digit of the display code flashes for a malfunc-
tioning sensor. At this time, if a short-circuit is detected,
“AUTQ” is displayed. Furthermore, when there are more
than one malfunctioning sensor, the corresponding dis-
play codes flash twice starting with the smaller code.

The sunload sensor will judge an abnormality when there is

insufficient lighting (less than 5,000 ix) such as while being

placed indoor or during the evening.
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FULLY AUTOMATIC AiR CONDITIONER

Trouble Diagnosis by Self-diaghosis Function

(Cont’d)
Display code for malfunctioning sensor and identifying condition for automatic amplifier
4 S Identifying condition for automatic amplifier
Display code ensor
ey Open circuit Short-circuit a1
A
21 Ambient sensor Less than —41.9°C More than 100°C
22 In-vehicle sensor Less than -41.9°C More than 100°C
24 Intake air temperature sensor Less than -41.9°C More than 100°C E@
25 Sunload sensor Less than 41.8 W/m? (36.0 kcal/m2.h) More than 1728 W/m? (1487 kcal/m2.h)
AT
e Step 3 — Each actuator check and reset
N | — e - . v . o}
i The last digit o e Display shows “3” for approx. 1 second in the step 3 mode, and BR
the display code lluminated when a short-circuit then Sh?WS the judggment result._
Abnomal | fashes rf::;ioning is detected. Transmit an output signal to the intake door actuator, mode door
actuator terminal. N 7}&6 actuator, and air mix door actuator; and check each actuator. ST
[ 0] ~5'% | Furthermore, the actuator can be reset by pressing the front DEF
When more than one N switch at this time.
tuator 1 | (L . P
are maltnctonng, =L Normal: Display shows “30". RS
s o 3 Fiashes twice Abnormal: The display code flashes for a malfunctioning actuator.
with the smaller code. a0 At this time, if a short-circuit is detected, “AUTO” is dis-
e = HAKO7270 played. Furthermore, when there are more than one
malfunctioning sensor, the corresponding display codes
flash twice starting with the smaller code. BL
During reset: Display flashes “30” and front DEF switch. (Approx. E
10 seconds)
Actuator display code SD
Display code 31.0 - 32.5 33.0-345 35.0 - 36.5
Actuator Air mix door Mode door Intake door

Faulty harness display

Actuator Air mix door actuator Mode door actuator Intake door actuator

Terminal No. {actuator side) 1 2 5 6 1 2 5 6 1 2 5 6

Terminal No. (automatic

. 15 16 17 18 22 30 29 23 24 32 31 36
amplifier side)

Open or short-circuit failure

display 31.0

31,56 | 320 | 325 | 33.0 | 335 | 340 35.0 | 355 | 36.0 | 365

' “AUTO" is displayed for a short-circuit.
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FULLY AUTOMATIC AIR CONDITIONER

Automatic amplifier

Actuator driver
power supply

Air mix driver 1
Air mix driver 2
Air mix driver 3

Air mix driver 4

When “32.5" is displayed during self-diagnosis step 3

Air mix door actuator
3

1]

3

2
5
6

¥
Open
circuit

HAK0670D

Trouble Diagnosis by Self-diagnosis Function
(Cont’d)

e When a open-circuit failure is displayed for all four terminals of
each actuator, there is a possibility of a disconnected
connector, or broken harness of the actuator driver power
source.

e The self-diagnosis cannot detect shont-circuit between actua-
tor driver signals, but the actuators will vibrate when actuated.

Step 4 — Each output device check

Display shows “41” in the step 4 mode. When the DEF switch is
pushed it switches from 42—-43—-44—45->46—41. As indicated in
the following table, the automatic amplifier forcefully outputs to
each actuator, blower fan motor, and compressor in response to
the display code. Confirm and check each output operation status
by observing, listening to the operating sound, placing hand at the
air outlet, or using other methods.

The operation status of each actuator, blower fan motor, and
compressor cannot be confirmed on the display.

Display code for output device and status

Output device Display code 41 42 43 44 45 46
Mode door VENT BL B/L FOOT D/IF DEF
intake door Recirculation Recirculation 20% ambient Ambient Ambient Ambient
Air mix door Full cold Full cold Open 50% Open 50% Full hot Full hot
Blower fan motor 35% 75% 61% 1% 61% 100%
Compressor ON ON ON OFF OFF ON
Air purifier (only when connected) ON ON ON OFF OFF ON

The blower fan motor revolution is controlled by the duty ratio
signal outputted from the automatic amplifier. (For duty ratio,
refer to “Blower Fan Motor System Check” on page HA-15.)

Step 5 — Detected temperature display for each sensor

Display shows “5” in the step 5 mode. Every time the DEF switch
is pushed, the detected sensor temperature is displayed in 0.5°C
increments.

Sensor display switches every time ©
— S 4 ! {5 [—
the front DEF switch is pressed. é a g
c [ a
2 - £
€ ] =
o £ w
o 4 5
A 3 £ gl y
£8
¢ -

HAK0728D
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FULLY AUTOMATIC AIR CONDITIONER

Magnet Clutch System Check

MAGNET CLUTCH
Disconnect the compressor connector. Apply approx. 12V to the compressor to check the magnet clutch
operation. Al
AIR CONDITIONER RELAY e

e Remove the air conditioner relay. Apply approx. 12V between the air conditioner relay terminals No. 1 and

2. Check the relay operation sound. EC
e Check the continuity between terminals No. 3 and 5.
REFRIGERANT CHARGE AMOUNT AT
e Connect the manifold gauge to the vehicle side service valve. ,
e Check that the lower pressure side (gauge pressure) is more than approx. 0.18 MPa (1.8 kg/cm?.G). BR
ECM

Start the engine, and short-circuit the ECM terminal No. 14 to the ground. Check the magnet clutch operation. ST

INTAKE AIR TEMPERATURE SENSOR

Start the engine, and short-circuit the intake air temperature sensor terminal No. 1 to the ground. Check the RS
magnet clutch operation.

Blower Fan Motor System Check

BLOWER FAN MOTOR

e Disconnect the blower fan motor connector. Short-circuit the blower fan motor terminals No. 2 and 5 to
the ground. Apply approx. 12V to the terminal No. 6, and check the motor operation.

e Connect the blower fan motor connector. Turn the ignition switch to the ON position, and change the fan
switch from 1st to 4th. Check the blower fan motor terminal No. 5 with an oscilloscope. When the termi-
nal No. 5 is normal according to the following table and the fan airflow does not change, this indicates a
faulty blower fan motor.

When the terminal No. 5 results differ from the following table and the fan airflow does not change, this
indicates either a faulty harness between the blower fan motor and automatic ampilifier, or a faulty auto-
matic amplifier.
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FULLY AUTOMATIC AIR CONDITIONER
Blower Fan Motor System Check (Cont’d)

1st speed 2nd speed 3rd speed 4th speed

Terminal No. 5

(oscilloscope) — N L A

T1 T2 T3
Approx. 4 ms Approx. 4 ms Approx. 4 ms
T1: Approx. 3.2 ms T2: Approx. 2.2 ms T3: Approx. 1.44 ms
Duty ratio: Approx. 20% Duty ratio: Approx. 45% Duty ratio: Approx. 64% Duty ratio: Approx. 100%
o i Approx. 4 ms-Tx X 1009
ratio = —————
uty rab Approx. 4 ms %
HAKO0665D

BLOWER FAN RELAY
e Remove the blower fan relay. Apply approx. 12V to the blower fan relay terminals No. 1 and 2. Check the

relay operation sound.
e Check the continuity between terminals No. 3 and 5.

Actuator System Check

DOOR ACTUATOR MOTOR
Disconnect every door actuator connector. Check the continuity between each door actuator terminals No. 3
and 1, 3and 2, 3and 5, and 3 and 6.

DOOR ACTUATOR HARNESS

e Check the continuity between the automatic amplifier and every actuator.
e Check that there is no short-circuit between actuator driver signals. (If there is a short-circuit, the actua-

tors will vibrate during operation.)
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FULLY AUTOMATIC AIR CONDITIONER

Trouble Diagnosis for Each Symptom

Symptom

Operation check

Malfunctioning unit

Probable cause

No airflow

Airflow does not change.

Check blower fan motor operation.
(Refer to “Blower Fan Motor Sys-
tem Check™.)

Blower fan motor

Faulty biower fan motor

The above is normal.

Automatic amplifier

Faulty automatic amplifier

Common item

(Check and confirm this

item along with the fol-
lowing three items.)

Check attachment status of the air
mix door actuator.

Air mix door

Faulty attachment of air mix door
rod, or air mix door lever

Fauity air mix door system
(damage, lock, etc.)

Abnormal display in self-diagnosis
step 3

Air mix door actuator

Faulty air mix door actuator

Faulty air mix door actuator system
hamess

(Refer to “Actuator System Check”.)

Check that the air mix door oper-
ates when the temperature adjust-
ment dial is set to 18°C or 32°C.

Air mix door actuator

Refer to “Actuator System Check”.

Abnormal display in self-diagnosis
step 2

Sensor

Faulty sensor (Refer to “Component
Parts Inspection”.)
Faulty sensor harness

Tem-
perature
control
mal-
function

No cool airflow

(Flow amount is normal.)

Magnet clutch does not operate
with AUTO switch, or A/C switch.

Magnet clutch

Refer to “Magnet Clutch System
Check”.

Check refrigerant charge amount.
Check the performance.

Cooler cycle

Refer to “Performance Test".

The above is normal.

Automatic amplifier

Faulty automatic amplifier

No warm airflow (Flow
amount is normal.)

Atter warming up, the heater core
inlet and outlet hoses are not warm.

Coolant

Engine coolant failure
Clogged heater hose or heater core

The above is normal.

Automatic amplifier

Faulty automatic amplifier

Large in-vehicle tem-
perature difference in
relation to temperature
setting

Blower fan motor speed does not
change even when the fan switch is
changed.

Blower fan motor

Refer to “Blower Fan Motor System
Check”.

When the fan switch is in 4th,
smoke is not drawn in from the in-
vehicle sensor iniet.

Aspirator

Faulty aspirator
Clogged or disconnected aspirator
duct

Check the setting difference
between the set temperature and
control temperature.

Error in temperature difference set-
ting

The above is normal.

Automatic amplifier

Faulty automatic amplifier

Air outlet does not switch.

Check mode door operation.

Mode door

Faulty attachment of mode door
lock, mode door link, or mode door
lever

Fauity mode door system (damage,
lock, etc.)

Abnormal display in self-diagnosis
step 3

Mode door actuator

Faulty mode door actuator

Faulty mode door actuator system
harness (Refer to “Actuator System
Check”.)

Normal display in self-diagnosis
step 3

Mode door actuator

Refer to “DOOR ACTUATOR
HARNESS", “Actuator System
Check”.

The above is normal.

Automatic amplifier

Fauity automatic amplifier

Air inlet does riot switch.

Check intake door operation.

Intake door

Faulty attachment of intake door
lever

Faulty intake door system (damage,
lock, etc.)

Abnormal display in self-diagnosis
step 3

Intake door actuator

Faulty intake door actuator

Faulty intake door actuator system
hamess (Refer to “Actuator System
Check”.)

Normal display in self-diagnosis
step 3

Intake door actuator

Refer to “DOOR ACTUATOR
HARNESS", “Actuator System
Check”.

The above is normal.

Automatic amplifier

Faulty automatic amplifier
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FULLY AUTOMATIC AIR CONDITIONER
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Component Parts Inspection

IN-VEHICLE SENSOR

Disconnect the in-vehicle sensor connector. Check the resistance
between the sensor connector terminals No. 1 and 2.

AMBIENT SENSOR

Disconnect ambient sensor connector. Check the resistance
between the sensor connector terminals No. 1 and 2.

SUNLOAD SENSOR
1. Disconnect the sunload sensor connector.

2. Turn the ignition switch ON.

3. Check that the voltage between the automatic amplifier con-
nector (vehicle side) terminal No. 34 and body ground, is
approx. 4.6V.

4. When normal, proceed to step 5.

e When abnormal, the automatic amplifier is faulty. Or, the har-
ness between the automatic amplifier and sunload sensor is
faulty.

5. Turn the ignition switch OFF.

6. Connect the sunload sensor connector.

7. Turn the ignition switch ON.

8. Check the voltage between the automatic amplifier connector
(vehicle side) terminal No. 34 and body ground.

e When indoors, check the voltage by applying a light of approx.
60W. (Check the voltage with the light placed close to and
away from the sensor.)

e The sunload during a sunny day is equivalent to approx. 767

W/m? (660 kcal/m=h).

INTAKE AIR TEMPERATURE SENSOR

Disconnect the intake air temperature sensor connector. Check the
resistance between the sensor connector terminals No. 1 and 2.

THERMAL TRANSMITTER

Refer to EL section (“Component Parts Inspection”, “COMBINA-
TION METER”).
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CENTRAL DOOR LOCK SYSTEM

Component Parts Location

P

2

Steering member, driver RH side

TK20 (White)
Combination meter (meter control unit)

TK20 (Brown)

0OCC3266D

Circuit Diagram

Door lock reiay

ciB UNLOCK
4 € ] 2| Uniock signal
PTC —5 UNLOCK —>
—o 12
Passenger door
5 LOCK —> lock actuator:
s B
1 -II 3 T -
— —o Bl 2 [
3]4]5]6 gL Ok Signal] . 60 51 Rear RH door!
Door lock relay —K“‘T e lock actuator !
connector LOCK - __| 4 ‘g t 3 - '
g Driver door lock 6 10j11[12 3 S— ]
= river goor loc Remote control ent ! !
£ | swsignal C/U connector__ Y 8! A |Rear LH door.
§O 4 ' S lock actuator
TK20 —| 5 |4 =5 < 3 !
(Brown) 18 =5~ Remoie conalaniy | LOCK —> T J
1 € = 510 ?:J SN 31 14 L]
TK20 — 8 Lock signal UNLOCK Driver door lock Cl2ls D)
(White) 50 56/55 18 Uml: ilghanal _L l @ol actuator SW
Combination meter 5 [IOCK SIg = ARE
(Meter C/U) connector 55 ™
(132] 102 1j2131)4
é | P/W main SW
L_1BE 112 | . } (Central door lock SW)
12[13 1 [0 T0(6)
P/W main SW connector P/W main SW connector
(2-door Coupe) (4-door Sedan) . = 0CC3324D

Combination Meter (meter control unit) Input/
Output Signal Specifications

Terminal No. Signal name Operation or condition Specification
) Unlocked (ON) Approx. OV
4 Driver door lock switch signal
Locked (OFF) Approx. 5V
Unlocked (ON) Approx. OV
5 Central door lock switch unlock signal
Operation other than above (OFF) Approx. 5V
Locked (ON) Approx. OV
18 Central door lock switch lock signal
Operation other than above (OFF) Approx. 5V
55 Ground — Approx. OV
Passenger and rear RH & LH door lock S Changes from approx. 12 to 0V and back
56 actuator lock signal Central door lock switch is locked. o approx. 12V.
Passenger and rear RH & LH door lock I Changes from approx. 12 to 0V and back
60 actuator unlock signal Central door lock switch is unlocked. to approx. 12V.
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CENTRAL DOOR LOCK SYSTEM

Inspection before Trouble Diagnoses
Check that components connectors are properly connected.

Trouble Diaghoses .
SYMPTOM CHART c

. Symptom Malfunctioning item Possible cause

o Faulty power window main switch (central door lock switch)

e Faulty power window main switch {central door lock switch) to
Power window main switch circuit | combination meter (meter control unit) harness

e Faulty power window main switch (central door lock switch) ground #‘W‘

circuit
Passenger door lock and rear RH & LH
door locks do not lock or unlock with the e Faulty door lock relay @R
; - . )
central door lock switch. Door lock relay circut o Faulty door lock relay to combination meter (meter control unit) o
harness
e Faulty door lock relay to door lock actuator harness
Combination meter gT

(meter control unit) o Faulty combination meter {meter control unit)

Passenger door lock, rear RH door lock,
or rear LH door lock do not lock or unlock | Door lock actuator circuit
with the central door lock switch.

o Faulty door lock actuator R§
e Faulty door lock actuator to door lock relay harness

o Faulty driver door lock switch

Passenger door lock and rear RH & LH Driver door lock switch circuit . Faglty driver door lock switch to combination meter (meter control lH'.r\\.
door locks do not lock or unlock with the unit) harness _ o
driver door lock knob. (They operate e Faulty driver door lock switch ground circuit

properly with the central door lock switch.) | combination meter

‘ - L uni
(meter control unit) o Faulty combination meter (meter control unit)
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REMOTE CONTROL ENTRY SYSTEM

Component Parts Location

Circuit Diagram

Unlock signal

#18 1/? o8 Door lock relay
gnﬂg UNLOCK
BPTC Door lock relay connector 4 ,“\“ _l:
| 5 — | ¢ 5
8 _feo] 56] =
TK20 (Brown) Combination meter TK20 (White) 3] =
10 Lock signal  (Meter C/U) connector @ 50 p-o 1
1 I omt o L
S 1 Unlock signal E:;‘mm;w ‘ W I o g
ter
35 Driver door s LOC!( S L
P\ ; > 6 lock SW signal (121 2(13) T Lock signal (o]
Q O -
e tacti 5 P/W main SW l ﬁ
= Key-in detection SW| LOCK (Central door lock SW)
21 ] S —— (' ): 2-door Coupe 1
8 3 4 1
o 5 Driver door lock Passenger
° < l actuator SW door lock
8 £ ST > actuator
& e
s & nl== GEED (EED ;- ===
HAC_180E UNLOCK '3 )
61718] o112 102 = ] Rear RH |
R ittty . ! door lock ,
Remote control entry — \ I actuator -,
C/U connector = = z 12 \
, o 7)) ) X !
3 ! Dri \g { g 'y S ! Rear LH !
1 river 8 ! ear
.ﬂa door SW 5 ; ! ; : ' door lock |
3 > o 3 . : actuator ,
i b~ p—1
4 L % ! § § : Lo _o_-- J
=8 oI o 4-door Sedan only

4-door Sedan only

0CC3264D

EL-4




REMOTE CONTROL ENTRY SYSTEM

Remote Control Entry Control Unit
Input/Output Signal Specifications

Terminal No. Signal name Operation or condition Specification
Close the driver door. (OFF) Approx. 12V el
1 Driver door switch input signal L
Open the driver door. (ON) Approx. OV
Close all the doors. (OFF) Approx. 12V
2 All door switch input signal EC
Open one of the doors. (ON) Approx. OV
3 Battery — Approx. 12V
AT
4 Driver door lock actuator lock Lock with the remote control Changes from approx. 0 to @\JJ
output signal ’ 12V and back to approx. OV.
5 Ground —_ Approx. OV 25
3R
Locked (OFF) Approx. 5V
6 Driver door lock switch signal
Unlocked (ON) Approx. OV g?
Key-in detection: switch input . Insert (ON) Approx. 12V
7 - Ignition key
signal Remove (OFF) Approx. OV
8 | ACC power supply Ignition switch to ACC Approx. 12V F&@
Passenger door and rear RH & . Changes from approx. 5 to OV
10 LH door lock output signal Press the lock switch on the remote control. and back to approx. 5V, "
il
11 Passenger door and rear RH & Press the unlock switch on the remote control Changes from approx. 5 to OV “
LH door unlock output signal ’ and back to approx. 5V.
Driver door lock actuator . Changes from approx. 0 to
12 unlock output signal Unlock with the remote control. 12V and back to approx. OV.
System Check
A
, Works properly. Remote control (A)
Program the remote control (A) to another vehicle of the [\ =0 Smree is OK.
same type and check if the remote control works properly.
- j Remote control (A)
Easy way to confirm the function of the remote control: is NG.
Turn a radio ON. Touch the radio aerial with the remote Noise is heard. Remote control (A)
control (A). Press a switch on the remote control with is OK.
the remote control on the aerial. Listen for noise. o
(Radio frequency: around 78.6, 78.7, 78.8 MHz) No noise is heard. Remote control (A)
is NG.
B
Works properly. L
Program another remote control (B) to the vehicle . + The vehicle is OK.
concerned and check if the remote controf works properly. | Does not work. hicle is NG
The vehicle is NG. 0CC3078D
Operation check
Check item
System check A System check B
Remote control (A) is OK. The vehicle is OK. Program the rem_ote contro! (A} to the vehicle concerned again and check
for proper operation.
Remote control (A) is OK. The vehicle is NG. Perform trouble diagnosis to determine what causes the problem.
Remote control (A) is NG. The vehicle is OK. Check the remote control (A) battery voltage.
Remote control (A) is NG. The vehicle is NG. Chepk the remqte control (A) battery voltage and then perform trouble diag-
nosis to determine what causes the problem.
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REMOTE CONTROL ENTRY SYSTEM

Inspection before Trouble Diagnoses

e Check system.
e Check that other systems that use the following signals work

properly.
e Check that component connectors are connected properly.

Trouble Diagnoses
SYMPTOM CHART

Symptom

Malfunctioning item

Possible cause

None of the doors lock with the remote
control switch.

Door switch circuit

e Faulty door switch to remote control entry control unit
harness

Key-in detection switch circuit

o Faulty key-in detection switch to remote control entry control
unit harness

Remote control entry contro! unit

e Faulty remote control entry control unit

None of the doors unlock with the
remote control switch.

Key-in detection switch circuit

e Faulty key-in detection switch to remote control entry control
unit harness

Remote control entry control unit

e Faulty remote contro! entry control unit

Door focks other than the driver door do
not operate with the remote control
switches.

Central door lock system circuit

o Refer to “CENTRAL DOOR LOCK SYSTIEM", EL-2.
e Faulty combination meter (meter control unit) to remote
control entry control unit harness

Remote control entry control unit

e Faulty remote control entry control unit

Only the driver door lock does not oper-
ate with the remote control switch.

Driver door lock actuator circuit

e Faulty driver door lock actuator
e Faulty driver door lock actuator to remote control entry
controf unit harness

Remote controi entry control unit

e Faulty remote control entry control unit

0OCCo0607D

Component Parts Inspection

BATTERY CHECK
Specification: Approx. 2.5 - 3.0V
CAUTION:
Connect resistance (300Q2) so that the current is approx. 10
mA before checking the battery.

Use lithium photo battery (CR1620 or equivalent) for replacement.
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REMOTE CONTROL ENTRY SYSTEM

ID Code Entry Procedure

Enter the identity (ID) code manually when:
e remote controller or control unit is replaced.
e an additional remote controller is activated.

To enter the ID code, follow the procedures below.

PROCEDURE

Close all doors and lock driver's side door.

Y
insert and remove the key from the ignition more than six times within 10 seconds.
(Power door lock will then unlock.)

v
Within 3 seconds after door lock is unlocked, tum ignition key switch to “ACC” posi-
tion and lock the driver’s side door.

At this time, the original ID codes are erased.

Y
Push any button on the new remote controller once. (Power door lock will then

unlock.)
At this time, the new ID code is entered.

A 4

Do you want to enter any additional remote controller ID codes?
A maximum four ID codes may be entered. Any attempt to enter more will be
ignored.

No Yes

A4
Lock driver's side door.

A 4
Open driver’s side door or tum the ignition key switch to “OFF” position.

END.
Atfter entering the identity (ID) code, check the operation of remote control
entry system.

NOTE

o If you need to activate more than two additional new remote controllers, repeat the procedure
“Additional ID code entry” for each new remote controller.

o If the same ID code that exists in the memory is input, the entry will be ignored.

o Entry of maximum four ID codes is allowed and any attempt to enter more will be ignored.
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POWER WINDOW SYSTEM

System Description

When the ignition switch is turned OFF, timer function allows
the driver door power window to operate for up to approxi-
mately 15 minutes. Opening (door switch ON) and closing
(door switch OFF) the driver door or entering the ignition switch
OFF to ON signal will reset the timer.

If the driver door window is obstructed when it is going up, the
window moves down approximately 150 mm. '

OPERATING CONDITIONS

The driver door window is between fully-open position and
almost fully-closed position (with the limit switch ON).
Automatic operation when the ignition switch is turned ON
Automatic or manual operation when the ignition switch is
turned to any position other than ON (with the timer active)

Precautions

When the driver door window is between fully-open position
and almost fully-closed position with the limit switch ON,
removing or installing the battery or the power window main
switch will deactivate the auto UP mode and the timer function.
If the step above has been taken, operate the power window
switch to close the driver door glass fully. This activates the
auto UP mode and the timer function.

Component Parts Location

~
Dash panel, driver side

lifier built-in
(amplif ) 0CC3269D
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POWER WINDOW SYSTEM

Circuit Diagram

BAT
NS
@@ < P/IW SW power supply W
s |B AN
6§ Gaug
—— C A
2 ¢ © 1 w69 Limit SW signal (_1-*
ik 1 (935 Encoder power supply (112[3)
P/W relay = (:))2 Encoder pulse signal | 380, ®0
14
- z (E}—» s| la ]2 5/6| 4
> RN LA o 5 =z - @4 5 l 2 | Driver door
{2 <1] £ 3 © | Driver door P/W motor g @ P/W
5 © DOWN 3 UL?_] °F 4-door Sed OLD_I "E motor
L2 E 6pmes & £ ](4-door Sedan) <O & T E | (2-door Coupe)
‘”§ |, Limit SW encoder ground 6 750:"—"8
(10
14(5} é—)
DOWN G%
- 3]4(5 (15)15 DOWN signal »_E F;a;ieg%‘;rz - y {4-door Sedan) (2
3 4-000r | goor Coupey
5] (a8lsofi1}i2 1619 U signal 3 sw PUP_ T
{ ):2-door Pl it~y
DOWN !
13] W 1415 Coupe DOWN signal ' T1° Rearmn 2 — A2 1
16[17isfisl20 13 ——6 o2 '
P/W main SW connector 16 Lo sgna t 3 PASW _p, 11
4-door Sedan ] t
{ ) 9(11) T DOWN P
- DOWN signal I g ReartH - !
P ] t
20 '%“ Driver ® o : 3 P U"F_,' T
[ I2] J ?/ 0 bem e e e m o e J
door SW TTmmmlz] ¢-door Sedan only
3 ’L 11234/ MR!5|6 ___1._.}_.4
L {8 [s]toh 12)15]16 3] 1516
=2 - PIW main SW Passenger door and
(z_dog‘raé”of yonnector rear RH & LH door
P P/W SW connector OCC3265D
Power Window Main Switch Input/Output
Signal Specifications
Measuring condition
Terminal No. Signal name Specification
Ignition switch Operation or condition
3(10) Limit switch and encoder ON or another position . Approx. OV
ground (Timer is in operation.) ’
Approx. 2V
W
3
2
4 (1) Encoder pulse signal ON or another position Power window motor is in HRBHRRRHHR
P 8 (Timer is in operation.) operation. 0
JIMS
[ 4
0CC3276D
Driver door window is
between fully-open position
and almost futly-closed Approx. OV
5 (9) Limit switch signal ON or another position position. (ON)
(Timer is in operation.) Driver door window is
between almost fully-closed
- .5V
position and fully-closed Approx. 5
position. (OFF)
6 (2) Driver door power window ON or another position DOWN operation Approx. 12V
. motor DOWN signal (Timer is in operation.) Other than DOWN operation Approx. OV
8 (4) Battery — Approx. 12V

() 2-door Coupe
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POWER WINDOW SYSTEM

Power Window Main Switch Input/Output
Signal Specifications (Cont’d)

Measuring condition
Terminal No. Signal name Specification
Ignition switch Operation or condition
Driver door is opened. (ON) Approx. OV
9 (11) Driver door switch signal —_
Driver door is closed. (OFF) Approx. 12V
10 (6) Ground Approx. OV
11 3) Driver door power window ON or another position UP operation Approx. 12V
motor UP signal (Timer is in operation.) Other than UP operation Approx. OV
ON or another position
12 (8) Encoder power supply (Timer is in operation.) - Approx. 5V
The rear RH window DOWN
Rear RH door power window switch in the main switch is Approx. 12V
13 DOWN signal ON operated.
Operation other than above Approx. OV
14 (5) Ignition power supply ON _ Approx. 12V
The passenger door DOWN
Passenger door power win- switch in the main switch is Approx. 12V
1505 | 4ow DOWN signal ON operated.
Operation other than above Approx. OV
The rear RH window UP
Rear RH door power window switch in the main switch is Approx. 12V
16 UP signal ON operated.
Operation other than above Approx. OV
The rear LH window DOWN
Rear LH door power window switch in the main switch is Approx. 12V
7 DOWN signal ON operated.
Operation other than above Approx. OV
The rear LH window UP
Rear LH door power window switch in the main switch is Approx. 12V
18 UP signal ON operated.
Operation other than above Approx. OV
The passenger door UP
Passenger door power win- switch in the main switch is Approx. 12V
19 (16) dow UP signal ON operated.
Operation other than above Approx. OV
Power supply to the passen-
20 (14) ger door and rear RH & LH ON — Approx. 12V
door power window switch

( ): 2-door Coupe
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POWER WINDOW SYSTEM

Inspection before Trouble Diagnoses

e Check that other systems that use the following signals work

properly.
e Check that component connectors are connected properly.

Trouble Diagnoses
SYMPTOM CHART

Symptom

Malfunctioning item

Possible cause

Timer function is not deactivated, with the
operation conditions met, when the driver
door switch is turned ON and OFF.

Driver door switch circuit

e Faulty driver door switch to power window main switch hamess

Power window main
switch

e Faulty power window main switch

The driver door glass is not reversed
when it was obstructed.

Limit switch circuit

e Faulty driver door power window motor (Limit switch is poorly adjusted.)

o Faulty driver door power window motor (limit switch)

o Faulty driver door power window motor (limit switch) to power window main
switch harness

Power window main
switch

e Faulty power window main switch

The driver door glass is reversed when it
goes up and comes near the fully-closed
position in the auto UP mode.

Limit switch circuit

e Faulty driver door power window motor (Limit switch is poorly adjusted.)

e Faulty driver door power window motor (limit switch)

e Faulty driver door power window motor (limit switch) to power window main
switch harness

Power window main
switch

e Faulty power window main switch

The driver door glass is reversed as soon
as it starts to go up in the auto UP mode.

-| Encoder circuit

e Faulty driver door power window motor (encoder)
e Faulty driver door power window motor (encoder) to power window main
switch harness

Power window main
switch

o Faulty power window main switch

Door glass slide condi-
tion

e Foreign objects on the glass, glass run channel rubber (4-door Sedan) or
weatherstrip (2-door Coupe)

e Abrasion or deformation of glass run channel rubber (4-door Sedan) or
weatherstrip (2-door Coupe)

e Sash is not angled inboard or outboard properly (4-door Sedan) or glass is
not angled inboard or outboard properly (2-door Coupe)

The driver door glass is reversed at the
position other than above when it is going
up in the auto UP mode.

Power window main
switch

e Faulty power window main switch

Door glass slide condi-
tion

e Foreign objects on the glass, glass run channel rubber (4-door Sedan), or
weatherstrip (2-door Coupe)

e Abrasion or deformation of glass run channe! rubber (4-door Sedan) or
weatherstrip (2-door Coupe)

e Sash is not angled inboard or outboard properly (4-door Sedan) or glass is
not angled inboard or outboard properly (2-door Coupe)
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SUNROOF SYSTEM

Component Parts Location

Sunroof motor assembly

OCE0457D

Circuit Diagram

CB P/W relay

[—CD—J 3I[— |5
BAT 1 PTC ! O O
IGN [10A } I
——J 2 4 -J— 2
#5 — Sunroof motor assembly o
d (Fully-closed position) ) 115
— "
3 9
Sunroof SW
(] = _
5 | Limit SW 2 Slide SW
— ot [ 1a CLOSE{;-—_‘
! :
oD uc TN 3jopen) T 1
£ & M)IP & T DowN, —2 N
NN s OPEN relay ==
E P S
I T SW
! O—+- 2 | DowN
i P ! R ' —l
[_L'w‘-].___] 1 up i o T
Tit UP, —v ..
CLOSE refay — -
Limit SW 1
OCE0458D
Sunroof Switch and Sunroof Motor Assembly
Input/Output Signal Specifications
Measuring condition
Operation
Terminal No. N . Full "
Ignition switch Fully closed position | ' Y OP€N POSION | 2 o1 0sed position | Tilt UP position to
Fully closed " to fully closed ' - -,
to fully open position .\ to tilt UP position fully closed position
position
Approx. OV
1 N .
0] Approx. 12V ov ov (Motor is running.) Approx. 12V
Approx. 0V
2 ON \
0 ov ov Approx. 12V {Motor is running.)
Approx. OV
3 ON Approx. 12V (Motor is running.) Approx. 12V ov ov
Approx. OV
4 ON ov Approx. 12V (Motor is running.) oV ov
5 ON Approx. OV Approx. OV Approx. OV Approx. OV Approx. 0V
9 ON Approx. 12V Approx. 12V Approx. 12V Approx. 12V Approx. 12V

EL-12




AUTO LIGHT SYSTEM

Inside the meter

Auto light control unit

Component Parts Location

ELC0920D
Auto Light Control Unit Input/Output Signal
Specifications
Measuring condition o
Terminal No. Signal name Specification
Ignition switch Operation or condition
'l;;g’;.‘r;t sizna;;;;:lied to the Approx. 12V
2 ;f’g;'nzmp relay control ON Lighting switch: AUTO. |— —
ight is not applied to
the light sensor. Approx. OV
Wnen venicie specd 1S approx. 40 kmvh: Approx ¢ 4V
)
6
4 AR
3 Vehicle speed signal ON Speedometer is in operation. (Vehicle speed is g
(2 pulses) approximately 40 km/h.)
Oms
I 1
ELF0377D
‘ |%igght:tsi;"as;:‘;ﬁilied to the Approx. 0V
4 Navigation screen ON Lighting switch: 1ST :
dimming signal Light is not applied to Approx. 12V
the light sensor. )
5 Ignition power supply ON - Approx. 12V
:;;%Tt;:naszelied to the Approx. 12V
6 Headlamp relay con- ON Lighting switch: AUTO :
trol signal Light is not applied to Approx. OV
the light sensor. PPrOX.
iahti i OFF Approx. 12V
7 Lighting switch AUTO ACC Lighting switch
signal AUTO Approx. OV
8 Ground ON —_ Approx. OV
; - . ON (Open) Approx. OV
9 Driver door switch sig ACC Driver door switch
nal OFF (Closed) Approx. 12V
10 ACC power supply ACC —_ Approx. 12V
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AUTO LIGHT SYSTEM

Circuit Diagram

Xenon
headlamp " . ! &
relay :m 543 Headlamp relay :‘z@@:n Tail lamp relay “39 18
[Z—_H_U (Auto light) B (=)
s 7l 5] 1 2 gt 1 o s 1l [2DX 1] 2 3 2]3j4ls
5 1d 715 P B $] 57850
lo {Q 613 LP ° ? To clearance
3 S : lamp and
6 3 I > tail lamp
Lighting SW
& = OFF AUTO 18T 2ND Auto light Egl
) Hjalig M) ==l £ Hiltol P | ™ Lo P o] P Hi Lo P cu
Y 32] Efl=knle [ Qo0 o Jo 1o ®
E glig 5 'j_.'}f; £ s ol o] o |o[6oe |60 (00 100 Oriver door SW
T il :E .= =D 12 0 Q Q Q Q Q © O T
2 g2] T |T [e2] Lo [mr 2 B el Tolol o T O 0 [) Ql | O @ 2] 1
T 1 {5 o (o] [lo (D)
= T e 0 [} f
X 5 S S¢S © ? 9
7 <) o 30 4 s
5 | 16 0 oo 0 il __I_ _l_
Colh?ﬂlh:ﬂ Mww - - =
1 | NS 1 meter
I': High-voltage parts slelvis L8 Jrofire] EL-21830
-21
Trouble Diagnoses
SYMPTOM CHART
Symptom Possible cause

When outside is dark, neither small lamps nor headlamps tum ON by
auto light operation. [Lighting switch (1ST and 2ND) is normal ]

o Faulty auto light control unit power supply or ground harness
e Faulty lighting switch

o Faulty lighting switch to auto light control unit harness

o Faulty lighting switch ground harness

e Faulty auto light control unit

When outside is dark, small lamps turn ON but headlamps do not turn
ON by auto light operation. [Lighting switch (1ST and 2ND) is normal.]

e Faulty lighting switch to auto light control unit harness
o Faulty auto light control unit

When outside is dark, headiamps turn ON but small lamps do not turn
ON by auto fight operation. [Lighting switch (1ST and 2ND) is normal.)

e Faulty lighting switch to auto light controf unit hamess
e Faulty auto light control unit

o Neither headlamps nor small lamps turn OFF when the driver door is
cpened with the ignition switch at ACC.

¢ Headlamps and small lamps turn OFF when the ignition switch is
turned to ACC with the driver door closed.

o Faulty door switch

o Faulty door switch to auto light controt unit harness
o Faulty door switch ground hamess

o Faulty auto light control unit

¢ While the vehicie is driven at night, headlamps go off momentarily
when it passes under street lamps.

e While the vehicle is driven in the early moming or evening, headlamps
turn ON momentarily when it passes under an overpass or through
building shadows.

s Faulty speedometer to auto light control unit harness
e Fauity auto light control unit

e During the day, neither small lamps nor headlamps turn OFF.
e During the day, headlamps turn OFF but small lamps do not turn OFF,

o Faulty auto light control unit
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XENON HEADLAMP SYSTEM

Trouble Diagnoses

DESCRIPTION
e Problems with xenon headlamps are as follows:

They do not light up. A
They blink. cl
They are not bright enough.

e In most cases the problems above are caused by faulty xenon bulbs. e

e There might be the possibility that the problems are caused by faulty HID control unit or lamp sockets.
Follow the diagnostic procedure to determine what causes the problem.

PRECAUTIONS

e Connect or disconnect connectors with the lighting switch OFF.

e Do not touch harnesses, HID control unit, internal lamp, or metal part of the lamp while the lamps are ON [B®
(Lighting switch is ON).

e Before verifying that the lamps are ON, install the parts to the vehicle temporarily and connect the battery
cable with the connector on the vehicle. ST

o If the electrical system is suspected to be the cause of the symptom, check for blown fuse or fusible link,
broken connectors, disconnected terminals, or faulty engagement.

e Do not use wet hands when performing the trouble diagnoses. RS
CIRCUIT DIAGRAM Ha
A
8
Xenon
headlamp ~ & & SIC
. 0], 0
relay tm #43 Headlamp relay #42@@#" Tail lamp relay #39 me AHS
EHE (Auta light) ? [l
2| |s
B sundin o o et Ll P TR
I [ é} 513 [0 | g} = % ! To clearance O—&
o lo o lo b
lamp and
°f 3] 2l > I >4 tail lamp
Lighting SW
T T OFF AUTO 18T 2ND Auto light
= Higilo [H [l Hijlo] P | i Lo P lHiftel P Hi Lo [ cu - 3]
e ENE o [ ololo o 1o Jo @ _
5 5% Er o o | o [oofpo oo oo o Driver door SW
3 s R & o) Q19 [0 | O 8 )
& e2] T = [e2 b 6 lloloololo]d O [ O : 2l 1
Tl [s o] o] 1lé 7
1) O o] f
11 o ¢ o ol © [¢) DN (7 ?®
; > : oL [ ]
8 © o) ) O O = = =
Combmaton NAVI CIL - - -
- meter
I~~~ 71, High-voltage parts s[elv)s Lo Jrofnf]
EL-2163D

CAUTION:

e Do not use a tester to diagnose the HID control unit circuit.

¢ Do not disassemble the HID control unit and harnesses (bulb socket harness and control unit har-
ness).

e Immediately after the headlamps turn ON, brightness and emission color vary. This is a normal
condition.

e When a bulb has reached the end of its life, the brightness becomes extremely low, the bulb con-
tinues to blink, or the light looks reddish.
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XENON HEADLAMP SYSTEM

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE

FUSE, FUSIBLE LINK, AND XENON NG | Fuse, fusible link, or xenon
HEADLAMP RELAY CHECK "} headlamp relay is faulty.
oK

A

CONNECTOR CHECK ON THE VEHICLE | NG | Hamess on the vehicle is

Y

FOR BATTERY VOLTAGE faulty.
With lighting switch ON, check HID control Lighting switch is faulty.
unit connector on the vehicle for battery
voitage.
OK

y

XENON HEADLAMP BULB REPLACE- | OK | Xenon bulb is faulty.

MENT

Replace the xenon headlamp bulb with a
known good bulb and check for proper
operation.

NG

y

HID CONTROL UNIT REPLACEMENT | OK | HID control unit is faulty.

Install a known good HID control unit to
the xenon headlamp and check for proper

operation.
NG

h 4
XENON HEADLAMP HOUSING ASSEM- | ©OK .| Starter in xenon headlamp
BLY REPLACEMENT "| housing (boost circuit) is
Install a known good xenon headlamp faulty.
housing assembly to the xenon headlamp (Xenon headlamp housing
and check for proper operation. assembly is faulty.)
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IGNITION KEY-OPERATED ILLUMINATION SYSTEM

Behind combination meter Component Parts Location

EC

Meter control unit

ELE0229D AT
e
Circuit Diagram
BR
#11
104 25 4 Driver door lock detection switch
(BaT)—{ 104 G ST
#28
O, . RS
1 o o 2 69 18 1 % 1 %
~— Meter C/U § P |8 8
i : W eter ° °
Key-in detection S o 5 z z [H]A
o s s
— O g L3 L&
1{2 2 1 > = o = =
] Passenger door SW Rear RH door SW
#26 & OFF f /} 5 . Rear LH door SW
2 1 ) o
O (@) @ o /o |8
L= FTim 80
1]2 = 5
Room famp
1/2)\2 L L L
W
>
o P9 | | 9 [% 4] |2 C_
42 16) 62, 55|
IGN SW illumination TK24 (Brown) TK20 (Brown) TK20 (White)
EL-2178D

Meter Control Unit Input/Output Signal

Specifications
Measuring condition
Terminal No. Signal name Ignition . " Specification
switch Operation or condition
i i ON (Open Approx. OV
2 Qrwer door switch OFF | Driver door switch (Open) il
signal OFF (Closed) Approx. 12V
4 Driver door lock sig- OFF Door is unlocked. {(Switch ON) Approx. OV
nal Door is locked. (Switch OFF) Approx. 5V
9 Battery OFF —_ Approx. 12V
Open a door. (ON Approx. OV
16 Door switch signal OFF ke (ON) PP
Close all the doors. (OFF) Approx. 12V
29 Ignition power supply ON — Approx. 12V
o Key-in detection OFF Remove the ignition key. Approx. OV
switch signal Insert the ignition key. Approx. 12V
55 Ground ON — Approx. OV
Room lam itch: ON (Open) Approx. OV
OFF Noo la p_?w: - Insert the ignition key. | Each door switch OFF
Room lamp, ignition eutral position (Closed) Approx. 12V
62 switch illumination A the ianiion Key from the
signal itch: emove e ignit &y Approx. OV*
9 — Room lamp_gwﬂch. Close all the doors. | key cylinder. PP
Neutral position — -
Turn the ignition switch ON. Approx. 12V

*: The voltage becomes approx. 12V approx. 20 seconds after the ignition key is removed.

EL-17



METER

4= : Screw (3)
ELF0S60D

Combination Meter

REMOVAL AND INSTALLATION

Parts included in this procedure:
e Column cover

e Cluster lid A

e Combination switch

DISASSEMBLY AND ASSEMBLY

SEC 248 Behind combination meter
Tachometer and oil pressure gauge attaching screw (7)

Fuel gauge
attaching screw (3)

Water temperature gauge
attaching screw (3) Speedometer

attaching screw (4)

4= : Meter control unit attaching screw (9)

Warning lens

M-AT position indicator

Speedometer

Lower housing
A/T position indicator

Water temperature gauge
Tachometer and cil pressure gauge

Upper housing

Front cover

Meter control unit

ELF0961D
FLEXIBLE PRINT CIRCUIT (M-AT)
Tachometer !lumination bulb
attaching screw
1
14
Behind meter Connector connecting
Flexible print circuit control unit check terminal
ELF0962D

Removal

1. Pull out the connector while pinching its both ends.
2. Pull flexible print circuit out of the connector.

EL-18




METER

Combination Meter (Cont’d)
Installation

1. Push the flexible print circuit into the connector and press it
down with the connector.
2. Verify that the flexible print circuit is securely connected with
the connector. @l
3. Check that there is continuity between the connector connect-
ing check terminals.

BEHIND COMBINATION METER AND INTERNAL

A
. BT
2
[l
208 7 6. 198 (B‘;T) ('SQN) 313028 [o7lwmmales[es[eazafzef21] [1]2]3]a]s]6]7[8 [¢ fiol11}12}13]14]
5 18 18 2 44143} [41]e0 37]36{35{34[3332 Flexible print circuit connector R
2303 s 23 (M-A/T)
£l |[& g e
: ]
- z
Meter control circuit s
3 ST
ESER m 3
3713
2 |E
2 % RS
o |2
e e
] ‘é
> 1> ! 53] [51]s0}mmmmn149]48]47]46]45 9| |7]6 [emm
3031 i3S 64 I EE 20]19 16}15] J13]12[11]10 HA
(iIGN)
26 21 47 50 54 29 24
T iz ; 4 |3 2 |2 |z =
32|, |3 ERE 2 1212 2 BN HE
3 - < [ [ -
3 32 |2 T Sl FPEIEIEERL EIRIEIE |t
2 2 | |E e o3 lz 2|2 |=(65 5|2 |2 |5 g8 |6 |2
g |12 18 |3 s E 18 |8 jc g {281]le |z |= |2 |E |2 z
2 |2 | g = D < |lada |T o |8 |0 18 |5 o |5 |8
2 e g Z b 3
€ E < - 8 w e
2 12 |6 & |2 |o g
0w
2 R
G Y oW R R Y Y % C
2B (OINGINIGERGENE Yol (RN Nl S —
14W 14W oW (‘D GD 1AW, (nD QD GD GD G: Green
L: Blue
R: Red
i Y: Yellow
27 51 1555 13 11 10 12 16 53 25 22 45 49 48 46 23
(Ground) (Ground) (Ground) (Ground)
AT (IGN) M-AT
40 41 29 34 33 32 35 3% 37 54 43 44
54 33 32 34 35 36 37 43 44 N
3 s :
: R CERORN OISR ©-0-0-O-O [
.5.'. ' ' =
>t <31 | B =
O || L e =
$3°! 3¢ M-AT '
T 5 , ¥ N indicator .4 ¥ ¥ ¥ '
L 3 T v E * % S ' control circuit . )
' (O 2 N Pl (
R =
2 N GD L éé JEPP- GD R (2 :
HIPXOPIOP:  (@eg” DT ®THE
G G G ' 8 '
: 2] . :
. . : I S ;
% 1 W > .
1 1
e s I L LA &
51
27
(Ground) (Ground) /
Flexible print circuit connector Grggn o (Grilnd) (Gr%:xlnd)
ELF0963D
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METER

Triple Meter
REMOVAL AND INSTALLATION

Triple meter finisher

Triple meter

/

i
« Screw (2)

Additional work: Center ventilator grile——

ELF0964D

SEC,248 Behind triple meter

& Front cover attaching screw (6) . ELF0965D

EL-20




COMBINATION METER

System Description

e Speedometer, tachometer, odo/trip meter, fuel gauge, and
water temperature gauge are integrally controlled by the con-
trol circuit in the meter control unit.

e Diagnosis function has odo/trip meter segment check, low fuel
warning lamp check, and continuity check in the meter control
circuit and the meters (speedometer, tachometer, fuel gauge,
and water temperature gauge).

Component Parts Location

[& Combination meter [D] ABS controf unit

Thermal transmitter

Fuel gauge unit

Cil pressure sensor [E] Vehicle speed sensor

[& Combination meter Water outlet 4 Xy Cylinder block (RB20DE, RB25DE)  _
U _— — —

®

\i / — — y

' Thermal transmitter - (—_—k’
<\ —  Oil pressure sensor
[D] Dash side, passenger side (2WD —| |[E] Transmission (with TCS) j
\ without TCS) 7N :

‘2l
ABS control unit D%

Tt r ¥ Vhiﬁle’speed sensor
[E] Transfer (4WD) RH side of trunk room
=7 o

).

__—  ———Fuelgauge —
______——unit connector

ELF0966D

Diagnosis Function
SEGMENT CHECK AND LOW FUEL WARNING LAMP

CHECK

[TRIP@ 50 01 )™t '-' " ’-‘] 1. After trip meter is displayed, turn the ignition switch ACC or
b o o D o OFF.

obo ol 2. Holding down the odo/trip meter switch, turn the ignition switch
ON.

3. Verify that 0000.0 km is displayed on the trip meter.
4. Press the odo/trip meter switch 3 times within 5 seconds.
e300l O-  All the odoftrip meter segments light up along with low fuel

warning lamp.

EL-21




COMBINATION METER

Diagnosis Function (Cont’d)
METER CIRCUIT CHECK
@ After the segment check, press the odo/trip meter switch to

verify that meters operate as shown below. (Low fuel warning
lamp goes off at this point.)

ELF0967D
o |t takes 1 minute for the meters to become stable.
DIAGNOSIS FUNCTION CANCELLATION
Turn the ignition switch ACC or OFF.
Meter-related Circuit Diagram
ECM
G)
R
89 [ramm | limwme) | MEIOTCU [} (ST ()
? @)
19
353 —G
B r*r
8 & 3 E
2P ' 2
£ || , /13
L g2 |3 o
= -]
) 2
& ||
CROTTI I (M) g\
1
ag-- =
= amBa®»
(AT
ELF0968D

EL-22




COMBINATION METER

Trouble Diagnoses

DIAGNOSTIC PROCEDURE

the meter circuit check?

YES

3

Go to “DIAGNOSIS RESULT 1".

" | meter that does not operate properly.

Do warning lamps on the combination | _NO _ ianiti v is faulty.
meter light up? Meter battery or ignition power supply is faulty
YES
A
- NO -
Is diagnosis function activated? Meter control unit is faulty.
YES
v
Does the liquid crystal display operate properly at the segment check? NO Meter control unit is faulty.
YES
v G
Does low fuel warning lamp light up NO _ . | N The bulb is fault
at the low fuel warning lamp check? Check the low fuel warning lamp bulb. > e bulb is faulty.
YES OK
v
Meter control unit is faulty.
i
Do the meters operate as specified at | NO | Check the attaching screw for the NG | Repair malfunctioning part and

OK

Yy

Go to “DIAGNOSIS RESULT 2".

9

conduct the meter circuit check again.

ELF0969D

DIAGNOSIS RESULT 1

Symptom Check item Malfunctioning item
Low fuel warning lamp does not operate NG Sensor or harness for the meter that does
properly. not operate properly
Sensor circuit for the meter (warning iamp)
Any of tachometer, fuel gauge, and water that does not operate properly
temperature gauge does not operate prop- OK Meter control unit
erly.
More than one meter out of tachometer, fuel
gauge, and water temperature gauge do not —_ Meter control unit
operate properly.
NG Vehicle speed sensor or harness
Vehicle speed input signal (with TCS)
Speedometer and odo/trip meter do not OK Meter control unit

operate properly.

Perform “VEHICLE SPEED INPUT SIGNAL DIAGNO-

SIS” on the next page. (without TCS)

DIAGNOSIS RESULT 2

Symptom

Check item

Malfunctioning item

Any of speedometer, tachometer, fuel gauge,
and water temperature gauge does not oper-
ate properly.

Resistance of the meter that does not

NG

Meter that does not operate properly

operate properly

OK

Meter control unit

More than one meter out of speedometer,
tachometer, fuel gauge, and water tempera-
ture gauge do not operate properly.

Meter control unit

EL-23




COMBINATION METER

Trouble Diagnoses (Cont’d)
VEHICLE SPEED INPUT SIGNAL DIAGNOSIS

WARNING LAMP CHECK
Does ABS warning lamp remain ON with
ignition switch ON?

YES

Perform ABS self-diagnosis
and check faulty circuit.
Refer to BR section (“ABS
SYSTEM").

EL-24

NO
A v
HARNESS CHECK NG; ABS control unit to meter
Disconnect ABS control unit connector harness is faulty.
(TK24) and meter connector (TK20
Brown).
Terminals No. 19 - 24:
Continuity exists.
—
A] DisconNECT [rmy Terminal No. 19 and ground:
&) HS ABS ) No continuity
Connector on vehicle_control unit
Meter control unit — OK
s R B
D CRCO o Y NG
. VEHICLE SPEED INPUT SIGNAL —»| Meter control unit is faulty.
E CHECK 1
Connect meter connector (TK20 Brown).
] Terminal No. 19 and ground:
Approx. 8V
“=TELF0970D OK
p NG
B comect [ VEHICLE SPEED INPUT SIGNAL Perform ABS self-diagnosis
9 CHECK 2 and check faulty circuit.
e Connect ABS control unit connector Refer to BR section (“ABS
Meter control unit. (TK24). SYSTEM").
connector on vehicle e Start the engine and drive the vehicle.
H..H_f%:H_{_H_J LD O Terminal No. 19 and ground:
i Specification
Refer to “Combination Meter input/Output
Signal Specifications” on the next page.
OK
e A 4
ELFog71D| | Meter control unit is faulty.
CONNECT
T € [
Meter control unit
connector on vehicle Ossiloscope
RS 1e©
ELF0972D




COMBINATION METER

Combination Meter Input/Output Signal

Specifications
Terminal No. Measuring condition
Signal name — - - Specification
+ - Ignition switch Operation or condition
Disconnect ECM connector. Approx. 8 - 10V
RB20DE, RB25DE
) At idling: Approx. 1,2V ( ‘Al 2,000 rpm: Approx. 3.0V
ST s
10—+ b Db bR =
e
0! — - 0
iL i T‘r i ]
‘| 0ms]| ! iOmsi [
) i ; i [ 1] Il
6 Tachometer drive o ELF0373D
signal N Engine is idling or running at
2,000 pm. RB25DET
At idling: Approx. 7.2V At 2,000 rpm: Approx. 7.2V
(V)E I T v) T TT
ISF T 15 T
g g i o M v
o 0 RANERA
| [
~—r—10ms 10ms| |
EENERERER INNENE
ELFO974D
7 Fuel gauge signal — — Refer to “Component Parts Inspection” (EL-27).
9 Battery OFF — Approx. 12V
With TCS
Vehicle speed: Approx. 40 km/h  Vehicle speed: Approx. 60 km/h
v) V) 7
15 ] 1 lé —-
10 - |
AL A A LA A AR
HWAWAWY WAW H I TIVARAVAV
Body R VARVIAYEAVARVELY VA AN
: {
ground ‘“:E {Oms] | i ::9 18ms j
Speedometer is in operation. O l ° L1 ELFOS7SD}
Vehicle speed inout (Vehicle speed is approx.
19 signal peedinp ON 40 km/h.) -
(Vehicle speed is approx. Without TCS
60 km/h.) ( Vehicle speed: Approx. 40 km/h(v Vehicle speed: Approx. 60 km/h
Vi )
15 ’ 15f—— ;
10 10
5 5
o} . o 1] L I‘J
! ‘ i
T ms ims | I
I 11711 [
ELFQ376D
Thermal transmitter
20 signal — — Refer to “Component Parts Inspection” (EL-27).
ignition -
29 gnition power sup ON — Approx. 12V
ply
eedometer i i -
Sp edometer is not in opera Approx. 4.8V or OV
tion.
( Vehicle speed is approx. 40 knvh: Approx. 2.4V
Vi
. . 6
30 Vehicle speed signal ON o . 4 H i
(2 pulses) Speedometer is in operation. 2
(Vehicle speed is approx. 0 x
40 km/h.) ;
50ms
11
ELFOS77D

Voltage of the upper part of the wave form indicates the value checked with analogue circuit tester.

EL-25
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COMBINATION METER

Combination Meter Input/Output Signal
Specifications (Cont’d)

Terminal No. ) Measuring condition
Signal name - Specification
+ - Ignition switch Operation or condition
Speedometer is not in
operation, Approx. 4.8V or OV
W Vehicle speed is approx. 40 kmvh: Approx. 2.4V
B+
Vehicle speed signal 4 FHHHH
31 (8 pulses) ON Speedometer is in operation. 2
Body (Vehicle speed is approx. 0
ground 40 km/h.) 20ms
[
ELF0978D
55 Ground ON —_ Approx. OV
64 g;:arlessure sensor - — Refer to “Component Parts Inspection” (EL-28).

Voltage of the upper part of the wave form indicates the value checked with analogue circuit tester.

Water
temperature gauge

Tachometer Speedometer

Fuel gauge

ELF0979D

Short

Gauge indication with 3.4W
test lamp connected

~+—— Connect 3.4W
test lamp.

Gauge indication with shorted

ELF0980D

Component Parts Inspection

SPEEDOMETER, TACHOMETER, FUEL GAUGE AND
WATER TEMPERATURE GAUGE

Remove each meter from the meter control unit and check the
resistance between the terminals as shown below.

Checking terminal
Speedometer and Fuel gauge and water Resistance Q
tachometer temperature gauge
A-C A-C Approx. 190 - 260
B-D B-C Approx. 230 - 310

OIL PRESSURE GAUGE

@ Disconnect oil pressure sensor connector.

@ Turn the ignition switch ON, and connect test lamp and lead
wire with the meter attaching screw as shown left. Check the
gauge indication.

EL-26



COMBINATION METER

Component Parts Inspection (Cont’d)

B

Fuel gauge unit harness

connector

—

[

3| i1

Lower side

i

Upper side

)/

Lead switch harness connector on
fuel gauge unit

[ @ ]
[5]s]7]

Lead switch
(tank-integrated type)

Harness connector on lead swilch

Lower side
Upper side (Empty)
(Ful) ELF0981D
FUEL GAUGE UNIT
e Remove fuel gauge unit from the vehicle.
e Check the gauge resistance on the gauge with the fuel gauge
at Empty and then Full.
Terminal No. Float position Resistance Q
Full Approx. 6 max.
1-3
Empty Approx. 80 min.
LEAD SWITCH
e Remove fuel gauge unit from the vehicle.
e Check continuity between terminals on the lead switches in the
- tank.
£
,§ Termina! No. Condition Continuity
5 5.7 With fuel Yes
3 6-7 Witnout fuel No
e There is no continuity when approx. 2¢ of fuel is left in the sub fuel tank.
ELF0982D

e
e

ELFO001D

THERMAL TRANSMITTER

e When the engine has warmed up to approx. 80°C, measure
resistance between thermal transmitter and body ground.

Specification: Approx. 76 - 90Q

EL-27




COMBINATION METER

-

ELF0914D

Component Parts Inspection (Cont’d)

e [f the measured resistance is out of the specification with the
thermal transmitter on vehicle, remove the thermal transmitter
from the vehicle and measure resistance as shown left.

Water temperature °C Resistance Q
Approx. 60 Approx. 170 - 210
Approx. 65 Approx. 140 - 170
Approx. 80 Approx. 76 - 90
Approx. 100 Approx. 47 - 53

OIL PRESSURE SENSOR (OIL PRESSURE WARNING

LAMP SWITCH)

Check continuity between oil pressure sensor and body ground.

Terminal No.

Oil pressure

Condition MPa (kg/cm?)

Continuity

Less than
0.01 - 0.024
(0.1 -0.25)

Engine is stopped.

Yes

More than
0.01 - 0.024
(0.1 -0.25)

Engine is started.

No

OIL PRESSURE SENSOR
Check the resistance between the oil pressure

ground.

sensor and body

Terminal No.

Oil pressure MPa (kg/cm?)

Resistance Q

0.1 (1.0) Approx. 42 - 50
0.2 (2.0) Approx. 37 - 45
0.39 (4.0) Approx. 25 - 35
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TRIPLE METER

Special Service Tool

Tool number
Tool name

Description

EG1513 0000
Handy vacuum pump

Boost sensor check

ZZA0062D

Component Parts Location

Triple meter

Rear RH of engine compartment

N,

Boost sensor

Oil filter bracket

-~

I~
-~ — N

' Qil temperature sensor

ELF0984D

Circuit Diagram

Behind triple meter

I

10

16]

Boost sensor

v
o
(1213

Qil temperature sensor

o

To lighting SW or tail lamp relay

!

=

H‘%

Oil temperature sensor

O

e

Boost sensor

EL-2169D

EL-29
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TRIPLE METER

Triple Meter Input/Output Signal Specifications

Terminal No. Signal name Measurmg conc.imon - Specification
Ignition switch Operation or condition
1 Boost sensor signal ON 0 mmHg Approx. 2.2V
4 lllumination power supply OFF Lighting switch: 1ST Approx. 12V
9 lllumination ground ON —_ Approx. 0V
10 Ground ON — Approx. OV
14 Ignition power supply ON — Approx. 12V
17 Oil temperature sensor signal — - Refer to “Component Parts Inspection”.

ELF0983D

ELFO003D

Component Parts Inspection

BOOST SENSOR

e Connect handy vacuum pump (special service tool) to boost

Sensor.

e Apply battery voltage (12V) to terminal No. 1 and connect ter-
minal No. 3 to the ground. Then, measure voltage between
terminal No. 2 and the ground.

Pressure kPa (mmHg) Voltage V
Atmospheric pressure Approx. 2.2
-47 {~-350) Approx. 1.4

OIL TEMPERATURE SENSOR
Remove oil temperature sensor from the vehicle and measure

resistance as shown left.

Oil temperature °C

Resistance Q

Approx. 70 Approx. 92.0
Approx. 90 Approx. 48.5
Approx. 110 Approx. 27.3
Approx. 130 Approx. 16.3
Approx. 150 Approx. 10.2

CAUTION:

Always use new engine oil.
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IGNITION KEY WARNING BUZZER AND LIGHT WARNING BUZZER

Behind combination meter

Meter control unit

ELEG229D

Circuit Diagram

Component Parts Location

BAT

#28 /l> Cl\ #11
]I 10A l[ \9 ZQJW ]’ 10A !
‘<o__§1—@ @

Key-in detection SW

Meter C/U
(Buzzer built-in)

i
™~ (With auto fight function) ~ | [ }
#39 \  Tail lamp relay | 3 l > ?
! I
3 =—= 15§ (%
@it © : ) €
! 2 ﬁmipro lighting! Driver door SW
| W
| - ; (]2
I = =
! 3 ! TK20 (Brown) 3]
| [ 2 1 ] i [+] __— 2
! [ :
] )
™ "(Without auto Tight function) | TK24 (Brown)
; Lighting SW | 29 pe—
! 12 Of\ 9 t 42 |
! \j'"" | TK20 (White)
: s : ——
I 1 B T 1 55)%4 EL-2170D
Meter Control Unit Input/Output Signal
Specifications
Measuring condition
Terminal No. Signal name Specification
Ignition switch Measuring method
ON (Open) Approx. OV
2 Driver door switch signal OFF Driver door switch
OFF (Closed) Approx. 12V
9 Battery OFF — Approx. 12V
29 Ignition power supply ON — Approx. 12V
42 Key-in detection switch OFF Remove the ignition key. Approx. OV
signal insert the ignition key. Approx. 12V
ON Approx. 12V
54 Lighting switch signal OFF Lighting switch: 1ST
OFF Approx. OV
55 Ground ON — Approx. OV

EL-31

(ny
©

BR

ST

RS




FRONT WIPER

ELHO0482D

Component Parts Location

Circuit Diagram

Front wiper motor h———-—o\z

LiH
3

BjP

Washer motor

! ]

20
NED

B | AUTO STOP
4

alslsl7]s

x5

E

Il

Front wiper and washer SW

(D—Cs
h i<

Front wiper
amplifier

S OFF |INT| LO | HI [wasH

j AUTO STOP
5\ Lo

X AMP
4 HI

010
Or—0|0i0
O

Q
& eI
WASH O

()
9

7
vome [ Y
volume

EL-1704D

Front Wiper Input/Output Signal Specifications

Measuring condition’
Terminal No. Signal name Specification
Ignition switch Operation
v) —
15
10R k
5
. - " 0
1 Wnper motor position detection ON Wiper switch: LO position
signal
0.55
[
ELHO344D
(Reference)
) OFF Approx. 12V
4 Wiper motor HI signal ON Wiper switch
Hi Approx. OV
OFF Approx. 12V
5 Wiper motor LO signal ON Wiper switch
LO Approx. OV
6 Ground ON —_ Approx. OV
Washer motor is in operation. Approx. OV
7 Washer operation detection signal ON
Washer motor is not in operation. Approx. 12V
8 Ignition power supply ON —_ Approx. 12V
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REAR WIPER

Component Parts Location
Rear of suspension tower (RH)
@
E¢
\ ELHOS556D AT
Circuit Diagram
BR
IGN:
ST
. —
10 ] 2(3]4
A | #16 BEEE 5(6(7]8 o
Rear washer motor RS
1/\2
My
]
[1]2]3]4]
Washer mqtor operation
8 Rear wiper motor 6 5 2 detection signal
‘ AGTO 2*_;; Rear wiper and washer SW
E?P Wi " o = ) _ I WASH| OF F | INT| ON |WASH '
iper motor position detection signal 5 S 5 Intermittent position detection signal 1 o) S@“
T M) :S’ 3 Wiper operation signal 5 oo I
S E 5 319 | 1Q
< T 4 410 01010
Wiper motor operation signai 8 I
EL-1705D

Rear Wiper Amplifier Input/Output Signal

Specifications
Measuring condition
Terminal No. Signal name — - g = - Specification
Ignition switch Operation
2 Washer motor operation detection ON Washer motor is in operation. Approx. OV
signal ' Washer motor is not in operation. Approx. 12V
Wiper motor is in operation. Approx. 0V
3 Wiper operation signal ON - P - - i - ep
Wiper motor is not in operation. Approx. 12V
4 Ground ON — Approx. OV
5 Intermittent position detection signal ON Wiper switch INT Approx. OV
ermittent position detection signal iper swi
P g P Other than INT Approx. 12V
6 ACC power supply ON — Approx. 12V
[\
15 mo—
10
g 5 u
8 Wiper motor operation signal ON Wiper switch: INT position
28
]
ELHO345D
(Reference)
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REAR DEFOGGER AND HEATER MIRROR

Component Parts Location

\
\

P——
|
CI:)

\

ARl

L

\_,_.

| \Oseon

Rear defogger swntch
i (A/C controiler built-in)

Dash side, driver side D)

Rear defogger relay ‘

\\\ \:3.ﬂ

Behind combination meter

Meter control unit

ELE0228D

1
,‘? £28 A #2:: #5 #11
9 @ 10A F—(ien)
l 2 H 1 l 6 13 !1
715
613 IO {O Meter C/U
Q io ”
Rear defogger relay A/C auto amplifier
7 |5 {2
6 25
- 8| Rear defogger SW
1 § {A/C controller built-in)
—T—%’ a_’
= 1)
3 > <
. g 3
Heater mirror 5, § _ ril[
8 T 3 6] |8 9 L ] l—
= 1 17 ; i €3 1 55
4 '-E Rear defogger TK20 (Brown) TK20 (White)
R - T EL-2181D
Meter Control Unit Input/Output Signal
Specifications
] Measuring condition
Terminal No. Signal name Specification
Ignition switch Operation
9 Battery OFF — Approx. 12V
ON (with switch pressed) Approx. OV
17 Rear ldemgge' switch OFF Rear defogger switch OFF (regardiess of
signa connection of A/C auto Approx. 5V
amplifier)
29 Ignition power supply ON — Approx. 12V
55 Ground ON —_ Approx. OV
ON Approx. QV*
63 Rear defp gger refay ON Rear defogger switch
control signal OFF Approx. 12V

NOTE: Refer to “Auto Amplifier Input/Output Signal Specifications”.
" It changes to approximately 12V when 15 minutes or 30 minutes pass after the ignition switch is turned ON.
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WIPER DEICER

Component Parts Location

SEC.251

Lower instrument pm
il j]
> 1

/‘-‘ﬁ/

Wiper deicer switch

=iy
U

H

Additional work: Lower instrument panel

[ Waper de e r switch

ELG0214D

Circuit Diagram

Wiper deicer relay

ks
)

Wiper deicer To lighting SW
SW (Timer (9
built-in) e
0
3 Wiper deicer l =
=
\3/ ]2
31456
= = EL-2286D
Wiper Deicer Switch Input/Output Signal
Specifications
Measuring condition
Terminal No. Signal name Specification
Ignition switch Operation
OFF Approx. OV
1 Indicator power supply ON Wiper deicer switch
ON Approx. 12V
2 lHlumination ground OFF — Approx. OV
3 Ground ON — Approx. OV
4 Ignition power supply ON — Approx. 12V
: ; ON Approx. QV*
5 WIper deicer relay control ON Wiper deicer switch
signal OFF Approx. 12V
6 lllumination power supply OFF Lighting switch: 1ST Approx. 12V

*: When the wiper deicer is activated (approx. 15 minutes).
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SERVICE DATA

SECTION

'CONTENTS

[ ———] RB20DE (UB) |

ENGINE MECHANICAL ..........oomeoeeeceeeeoeesreeeeeessesnenns
[ ] RB25DE |

ENGINE MECHANICAL ......cccoooovveooeeeeeeeeeseeeeeeeeee
[ ] RB2SDET [

ENGINE MECHANICAL ..........ooooeoeeeeeeeeeeereeecesereeseee
(oI T) (o7 £ RO
[ ]  FS5W71C |

MANUAL TRANSMISSION .......ccooioiiiiiceeereeeans

[ ] FS5R30A | ]
MANUAL TRANSMISSION .......cccccoiiiiiiiiiiiiinieeiee, 10
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ENGINE MECHANICAL [ RB20DE (L/B) |

STANDARD AND REPAIR LIMIT

Firing order 1-5-3-6-2-4
] Standard 1.23 (12.5)/300
Compression pressure MPa (gl Gmit 0.93 (9.5)/300
Limit of variation between cylinders 0.1 (1.0)/300
Intake manifold 0.1
Intake manifold collector 0.1
Distortion limit mm | Exhaust manifold 0.3
Cylinder head 0.2
Cylinder block 0.1
. . . Without filter Approx. 3.8
Engine oil capacity F———
With filter Approx. 4.2
Spark plug Maker/Type/Spark plug gap mm NGK/PFR5G-11/1.0 - 1.1
Ignition advance device Electronically-controlled ignition advance
Engine idling speed rpm 650+50 (N or P position for A/T)
Idle base speed (during no feed back control) rpm 600 (N or P position for A/T)
Density of CO/HC at idling speed %/ppm Less than 0.1/Less than 50
Ignition timing (during no feed back control
9 g (during ) BTDC o  10+2/600
Hot engine 0.36+0.062/0.53+0.062
Valve clearance (INT/EXH) mm - -
Cold engine (at ambient temperature) 0.31+0.04/0.50+0.04
Fuel tank capacity 14 Approx. 65
Engine coolant total capacity {with reservoir tank (max. level)] 14 Approx. 9.4
Thermostat opening temperature [start to open - full open] °C 82 - 95
Radiator cap opening pressure MPa (kg/cm?) 0.06 - 0.10 (0.6 - 1.0)
New Used Limit
Deflection amount of accessory V-belt Power steering pump belt s(gg : ;’%5 5(23 : 22)7 284 (29)
667 - 755 559 - 637
Measured with tension gauge A/C compressor belt (68 - 77) (57 - 65) 284 (29)
Nk o ben ?gg j ;%5 i:‘i j 22)7 284 (29)
. Power steering pump belt 8-10 10 - 12 16
Measured by pushing at 98 N (10 kg) AIC compressor belt P 7.9 12
mm Fan belt 3-5 4-6 7.5

SEC.117 Power steering
Fan belt pump beit

Compressor belt

BML0983D
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ENGINE MECHANICAL

["RB20DE (L/B) |

TIGHTENING TORQUE

Unit: N-m (kg-m)

Unit: N-m (kg-m)

Engine cover
* Throttle body

Throttle position sensor
IAA unit (ACC valve)

* Intake manifold collector
(upper)

* Intake manifold collector
* Intake manifold

Vacuum tank

Engine coolant temperature
sensor

5.0 - 6.5 (0.51 - 0.66)
1)8.8- 11 (0.9 - 1.1)
2)18-22 (1.8-2.2)

2.0 - 2.4 (0.20 - 0.24)

8.4-11 (0.86 - 1.1)

18-22(1.8-2.2)

18-22 (1.8 - 2.2)
18 - 24 (1.8 - 2.4)
5.1 - 6.5 (0.52 - 0.66)
20 - 29 (2.0 - 3.0)

* Fuel tube

Pressure regulator

Fuel damper

Fuel hose clamp bolt

(in engine compartment)

1)9.3- 11 (0.95- 1.1)

2)21-26 (2.1-27)
2.9 - 3.8 (0.30 - 0.39)
2.9 - 3.8 (0.30 - 0.39)
1.0 - 1.5(0.10 - 0.15)

* Cylinder head bolt

Cylinder head sub bolt
VTC solenoid

* Main bearing cap
Connecting rod nut

Flywheel and drive plate
Engine coolant drain plug
Knock sensor

1) 29 (3.0)
2) 98 (10.0)
3) 0 (0)
4)25-34(25-3.5)
5) 95° - 100°
(Angle tightening)
9.0-12(0.92-1.2)
25-34(25-3.5)
49 - 59 (5.0 - 6.0)
1) 14-16 (1.4 - 1.6)
2) 45° - 50°
(Angle tightening)
93- 103 (9.5 - 10.5)
34 -44 (3.5-4.5)
25-34 (25 - 3.5)

Exhaust manifold cover
* Exhaust manifold
Oxygen sensor

3.9-4.9 (0.4 - 0.5)
27-31 (2.8 - 3.2)
40 - 60 (4.1 - 6.1)

Crank puliey

Cam pulley (INT)

Cam pulley (EXH)

Timing belt cover

Timing belt rear cover
Tensioner pulley

Idler pulley

Crankshatft position sensor

142 - 152 (14.5 - 15.5)
108 - 118 (11.0 - 12.0)
14-19 (1.4-1.9)
5.3- 7.5 (0.54 - 0.76)
5.3-7.5 (0.54 - 0.76)
43-58 (4.4 - 5.9)

43 - 58 (4.4 - 5.9)
21-26 (2.1-27)

Radiator mounting bracket
Auxiliary electric fan

Water pump (M6 boit)
(M8 bolt)
(M10 boit)

Water inlet

Oil pump assembly

3.8 - 4.5 (0.39 - 0.46)
5.1 - 6.5 (0.52 - 0.66)
17-21 (1.7 - 2.1)

20 - 23 (2.0 - 2.3)

35 - 47 (3.6 - 4.8)
16-21 (1.6 - 2.1)
9.0- 12 (0.92 - 1.2)

* Oil pan
Oil strainer
Oil pan drain plug

6.3 - 8.3 (0.64 - 0.85)
16-21 (1.6 - 2.1)
29 - 39 (3.0 - 4.0)

ignition coil
Spark plug
* Rocker cover

5.1 - 6.5 (0.52 - 0.66)
20-29(2.0-3.0)
1} 5.5 - 7.5 (0.56 - 0.76)
2) 5.5-7.5(0.56 - 0.76)
(Tighten separately in twice.)

Accelerator cable lock nut
Fuel tank strap

Fuel sender unit lock

ring

Exhaust manifold to front
tube

Front tube to catalytic
converter

Catalytic converter to center
tube

Center tube to main

7.8-11 (0.8-1.1)
26 - 36 (2.7 - 3.7)
30 - 35 (3.1 - 3.6)
45 - 60 (4.6 - 6.1)
51 - 65 (5.2 - 6.6)

51-65 (5.2 - 6.6)

muffier 30 -39 (3.1 -4.0)
Altermnator (main)| 45-60 (4.6 - 6.1)
(stay side)| 16-21(1.6-2.1)

Starter motor

41-52 (4.2-5.3)

* Camshaft bracket

Camshaft baffle plate

1) 2.0 (0.2)

2) 5.9 (0.6)

3)9.0-12(0.92- 1.2)
8.1-9.2 (0.83 - 0.94)

*: Tighten as specified tightening order.

1): Tighten separately in several times.
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ENGINE MECHANICAL

STANDARD AND REPAIR LIMIT

Firing order

1-5-3-6-2-4

Standard

1.26 (12.8)/300

Compression pressure —
P P Limit

0.96 (9.8)/300

MPa (kg/cm?)/rpm -
- Limit of variation between cylinders

0.1 (1.0)/300

Intake manifold 0.1
intake manifold collector 0.1
Distortion fimit mm | Exhaust manifold 0.3
Cylinder head 0.2
Cylinder block 0.1
. . . Without filter Approx. 3.8
Engine oil capacity L
With filter Approx. 4.2
Spark plug Maker/Type/Spark plug gap mm NGK/PFR5G-11/1.0 - 1.1
Ignition advance device Electronically-controlled ignition advance
Engine idling speed rpm 650+50 (N or P position for A/T)
Idle base speed (during no feed back controf) pm 600 (N or P position for A/T)
Density of CO/HC at idling speed %/ppm Less than 0.1/Less than 50
Ignition timing (during no feed back control) BTDC®/rpm 15+2/600
Valve clearance (INT/EXH) mm Hot engere . 0.36+0.062/0.53+0.062
Cold engine (at ambient temperature) 0.31+0.04/0.50+0.04
Fuel tank capacity : ¢ Approx. 65
Engine coolant total capacity [with reservoir tank (max. level)} ¢ Approx. 9.4
Thermostat opening temperature [start to open - full open] °C 82 -95
Radiator cap opening pressure MPa (kg/cm?) 0.06 - 0.10 (0.6 - 1.0)
New Used Limit
Deflection amount of accessory V-belt Power steering pump belt jg; :;%5 5(:3 - 22)7 - 284 (29)
667 - 755 559 - 637
Measured with tension gauge A/C compressor bel (68 - 77) (57 - 65) 284 (29)
N9 o bet ‘igg ] ;if 5(23 ) 22)7 284 (29)
Power steering pump belt 8-10 10-12 16
Measured by pushing at 98 N (10 kg) AIC compressor belt -8 7.9 12
m Fan belt 3-5 4-6 7.5

SEC.117
Fan beit

Power steering
pump beit

Compressor belt

BML0983D
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ENGINE MECHANICAL

TIGHTENING TORQUE

Unit: N-m (kg-m)

Unit: N-m (kg-m)

Engine cover
* Throttle body

Throttle position sensor
IAA unit (ACC valve)

* Intake manifold collector
(upper)

* Intake manifold collector
* Intake manifold

Vacuum tank

Engine coolant temperature
sensor

5.0 - 6.5 (0.51 - 0.68)

1) 8.8 - 11 (0.9 - 1.1)

2) 18-22(1.8-2.2)
2.0 - 2.4 (0.20 - 0.24)
8.4-11(0.86-1.1)
18-22(1.8-22)

18-22 (1.8 - 2.2)
18 -22 (1.8 - 2.2)
5.1-6.5 (0.52 - 0.66)
20 - 29 (2.0 - 3.0)

* Fuel tube

Pressure regulator

Fuel damper

Fuel hose clamp bolt

(in engine compartment)

1)9.3- 11 (0.95 - 1.1)

2) 21-26 (2.1-2.7)
2.9 - 3.8 (0.30 - 0.39)
2.9 - 3.8 (0.30 - 0.39)
1.0 - 1.5 (0.10 - 0.15)

* Cylinder head boit

Cylinder head sub bolt
VTC solenoid

* Main bearing cap
Connecting rod nut

Flywheel and drive plate
Engine coolant drain plug
Knock sensor

)
)
3) 0(0)
)
)

1) 29 (3.0)
2) 98 (10.0)

4) 25 - 34 (2.5 - 3.5)
5) 95° - 100°

(Angle tightening)
9.0-12(0.92-1.2)
25-34(25- 3.5)
49 - 59 (5.0 - 6.0)
1) 14 - 16 (1.4 - 1.6)
2) 60° - 65°
(Angle tightening)
93 - 103 (9.5 - 10.5)
34 -44 (35-45)
25-34(25-3.5)

Exhaust manifold cover
* Exhaust manifold
Oxygen sensor

39-4.9(0.4-0.5)
27 -31 (2.8 - 3.2)
40 - 60 (4.1 - 6.1)

Crank pulley

Cam pulley (INT)

Cam pulley (EXH)

Timing belt cover

Timing belt rear cover
Tensioner pulley

Idler pulley

Crankshaft position sensor

142 - 152 (14.5 - 15.5)
108 - 118 (11.0 - 12.0)
14-19 (1.4 - 1.9)
5.3-7.5 (0.54 - 0.76)
5.3 - 7.5 (0.54 - 0.76)
43 - 58 (4.4 - 5.9)

43 - 58 (4.4 - 5.9)
21-26 (2.1 -27)

Radiator mounting bracket
Auxiliary electric fan

Water pump (M6 bolt)
(M8 bolt)
(M10 bolt)

Water inlet

Oil pump assembly

3.8 - 4.5 (0.39 - 0.46)
5.1 - 6.5 (0.52 - 0.66)
17 -21 (1.7 - 2.1)

20 - 23 (2.0 - 2.3)

35 - 47 (3.6 - 4.8)

16 - 21 (1.6 - 2.1)
9.0-12(0.92-1.2)

* Oil pan
Oil strainer
Oil pan drain plug

6.3 - 8.3 (0.64 - 0.85)
16-21 (1.6 - 2.1)
29 - 39 (3.0 - 4.0)

Ignition coil
Spark plug
* Rocker cover

5.1 - 6.5 (0.52 - 0.66)
20-29(2.0-3.0)
1) 5.5 - 7.5 (0.56 - 0.76)
2)5.5-7.5(0.56 - 0.76)
(Tighten separately in twice.)

Accelerator cable lock nut
Fuel tank strap

Fuel sender unit lock

ring

Exhaust manifold to front
tube

Front tube to catalytic
converter

Catalytic converter to center
tube

Center tube to main

7.8-11 (0.8-1.1)
26-36 (2.7-3.7)
30 - 35 (3.1 - 3.6)
45 - 60 (4.6 - 6.1)
51- 65 (5.2 - 6.6)

51 - 65 (5.2 - 6.6)

muffler 30-39(3.1-4.0)
Altermnator (main)| 45 - 60 (4.6 - 6.1)
(stay side){ 16-21 (1.6 -2.1)

Starter motor

41-52 (4.2 - 5.3)

* Camshaft bracket

Camshatft baffle plate

1) 2.0 (0.2)

2) 5.9 (0.6)

3)9.0 - 12 (0.92 - 1.2)
8.1-9.2(0.83 - 0.94)

*: Tighten as specified tightening order.
1): Tighten separately in several times.
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ENGINE MECHANICAL

STANDARD AND REPAIR LIMIT

Firing order

Compression pressure
MPa (kg/cm?)/rpm

1-5-3-6-2-4
Standard 1.20 (12.2)/300
Limit 0.90 (9.2)/300

Limit of variation between cylinders

0.1 (1.0)/300

Intake manifold 0.1
Intake manitold collector 0.1
Distortion fimit mm | Exhaust manifold 0.3
Cylinder head 0.2
Cylinder block 0.1
Engine oil capacity P Without filter Approx. 3.9
With filter Approx. 4.3
Spark plug Maker/Type/Spark plug gap mm NGK/PFR6G-11/1.0 - 1.1
Ignition advance device Electronically-controlled ignition advance
Engine idling speed pm 650+50 (N or P position for A/T)
Idie base speed (during no feed back control) pm 600 (N or P position for A/T)
Density of CO/HC at idling speed %/ppm Less than 0.1/Less than 50
Ignition timing (during no feed back control) BTDC®/rpm 15+2/600
Valve clearance (INT/EXH) mm Hot engar.:e . 0.36+0.062/0.53+0.062
Cold engine (at ambient temperature) 0.31+0.04/0.50+0.04
Fuel tank capacity 4 Approx. 65
Engine coolant total capacity {with reservoir tank {max. level)] 1 Approx. 9.4
Thermostat opening temperature [start to open - full open] °C 82 -95
Radiator cap opening pressure MPa (kg/cm?) 0.06 - 0.10 (0.6 - 1.0)
New Used Limit
Defiection amount of accessory V-belt Power steering pump belt ?gg : ;‘Slf 5(:3 : gg; 284 (29)
667 - 755 559 - 637
Measured with tension gauge A/C compressor belt (68 - 77) (57 - 65) 284 (29)
N | o ben ?gg ) ;gf ?:3 ) 22)7 284 (29)
Power steering pump belt 8-10 10 - 12 16
Measured by pushing at 98 N (10 kg) AIC compressor belt 6.8 7.9 12
mm Fan belt 3-5 4-6 7.5

SEC.117
Fan belt

Power steering
pump beit

BMLO0983D

Compressor belt
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ENGINE MECHANICAL

TIGHTENING TORQUE

Unit: N-m (kg-m)

Unit: N-m (kg-m)

Engine cover
* Throttle body

Throttle position sensor

IAA unit (ACC valve)

* Intake manifold collector
* Intake manifold

Engine coolant temperature
sensor

5.0 - 6.5 (0.51 - 0.66)
1) 8.8-11 (0.9 - 1.1)
2)18-22(1.8-2.2)

2.0-2.4(0.20 - 0.24)

8.4 -11(0.86 - 1.1)

18-22(1.8-22)

18-22(1.8-22)

20 - 29 (2.0 - 3.0)

* Fuel tube

Pressure regulator

Fuel damper

Fuel hose clamp bolt

(in engine compartment)

1)9.3 - 11 (0.95 - 1.1)

2) 21 - 26 (2.1 -2.7)
2.9 - 3.8 (0.30 - 0.39)
2.9 - 3.8 (0.30 - 0.39)
1.0 - 1.5 (0.10 - 0.15)

Turbocharger
Oil tube

Water tube (block side)
(turbocharger side)

Oxygen sensor

25 - 39 (2.5 - 4.0)
15 - 20 (1.5 - 2.0)
20 - 31 (2.0 - 3.2)
33-41(3.4-42)
40 - 60 (4.1 - 6.1)

" Cylinder head boit

Cylinder head sub bolt
VTC solenoid

* Main bearing cap
Connecting rod nut

Oil jet .
Flywheel and drive plate
Engine coolant drain plug
Knock sensor

1) 29 (3.0)

2) 98 (10.0)

3)0(0)

4)25-34 (2.5-3.5)

5) 95° - 100°
(Angle tightening)
9.0-12(092-1.2)
25-34 (2.5-3.5)
49 - 59 (5.0 - 6.0)

1) 14-16 (1.4 - 1.6)

2) 60° - 65°
(Angle tightening)
30 - 40 (3.1 - 4.1)
93 - 103 (9.5 - 10.5)
34 -44 (3.5-4.5)
25-34(2.5-3.5)

Exhaust manifold cover
* Exhaust manifold

3.9-4.9(0.4 - 0.5)
27 -31 (2.8 - 3.2)

Crank puiley

Cam pulley (INT)

Cam pulley (EXH)

Timing belt cover

Timing belt rear cover
Tensioner pulley

Idler pulley

Crankshatft position sensor

142 - 152 (14.5 - 15.5)
108 - 118 (11.0 - 12.0)
14-19 (1.4- 1.9)

5.3 - 7.5 (0.54 - 0.76)
5.3 - 7.5 {0.54 - 0.76)
43 -58 (4.4 - 5.9)

43 - 58 (4.4 - 5.9)
21-26(21-27)

Radiator mounting bracket
Auxiliary electric fan

Water pump (M6 bolt)
(M8 bolt)
(M10 bolt)

Water inlet

Oil pump assembly

3.8 - 4.5 (0.39 - 0.46)
5.1- 6.5 (0.52 - 0.66)
17 -21 (1.7 - 2.1)

20 - 23 (2.0 - 2.3)

35 - 47 (3.6 - 4.8)
16-21 (1.6 - 2.1)
9.0- 12 (0.92 - 1.2)

* Oil pan
QOil strainer
Oil pan drain plug

6.3 - 8.3 (0.64 - 0.85)
16 - 21 (1.6 - 2.1)
29 - 39 (3.0 - 4.0)

Ignition coil
Spark plug
* Rocker cover

5.1 - 6.5 (0.52 - 0.66)
20-29 (2.0- 3.0
1) 5.5-7.5(0.56 - 0.76)
2)5.5-75(0.56 - 0.76)
(Tighten separately in twice.)

Accelerator cable lock nut
Fuel tank strap

Fuel sender unit lock

ring

Exhaust manifold to front
tube

Front tube to catalytic
converter

Catalytic converter to center
tube

Center tube to main

7.8-11 (0.8 - 1.1)
26- 36 (2.7 - 3.7)
30 - 35 (3.1 - 3.6)
45- 60 (4.6 - 6.1)
51-65 (5.2 - 6.6)

51-65(5.2 - 6.6)

muffler 30 - 39 (3.1 - 4.0}
Alternator (main)] 45-60 (4.6 - 6.1)
(stay side) 16-21 (1.6 - 2.1)

Starter motor

41-52 (4.2 -5.3)

* Camshaft bracket

Camshaft baffle plate

1) 2.0 (0.2)

2) 5.9 (0.6)

3)9.0 - 12 (0.92- 1.2)
8.1 - 9.2 (0.83 - 0.94)

*: Tighten as specified tightening order.

1): Tighten separately in several times.
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CLUTCH

CLUTCH PEDAL

Engine type RB20DE RB25DE RB25DET
Pedal height mm 172 - 182

Pedal height at clutch released mm More than 82 More than 81 More than 85
Pedal free play (clevis pin clearance) mm 9-16 (1.0-3.0)

CLUTCH DISC

Engine type RB20DE RB25DE RB25DET
Size mm 225 dia. 240 dia. 250 dia.
Wear limit (depth to rivet head) mm 0.3

Runout limit / diameter at measurement mm| Less than 0.7 /215 dia. | Less than 1.0 /230 dia. | Less than 0.7 / 240 dia.
Maximum backlash at spline mm 0.9 1.0

CLUTCH COVER

Engine type RB20DE RB25DE RB25DET
Size mm 225 dia. 240 dia. 250 dia.
Diaphragm spring lever height mm 33.0-35.0 37.5-395 482 - 50.2
Variation in diaphragm spring lever height mm Less than 0.7 Less than 0.5 Less than 0.6

TIGHTENING TORQUE

Unit: N-m (kg-m)

Clutch cover fixing bolt

RB20DE

22-29 (22 -3.0)

RB25DE, RB25DET

35 - 44 (3.5 - 4.5)

Clutch master cylinder fixing bolt

7.9-10 (0.8 - 1.1)

SD-8




MANUAL TRANSMISSION FSSWT71C
BACKLASH ADJUSTING SHIMS
items Standard  mm Measurement .
- Selective parts height Thickness Parts number
Main drive gear 0.05-0.10 mm mm
1st gear 0.05-0.20 Counter shaft 452 - 4.71 — —

j front bearing 4.42 - 4.51 0.1 32218 V5000
2nd gear 0.05-0.20 432 - 4.41 02 32218 V5001
3rd gear 0.05-0.20 4.22 - 4.31 0.3 32218 V5002

412 -4.21 0.4 32218 V5003
4th gear — 4.02 - 4.11 05 32218 V5004
Reverse idler gear 0.05-0.20 BAULK RING CLEARANCE
END PLAY Measurement Standard Wear limit

position mm mm
ltems Standard mm st 120 - 1.60 | Less than 0.8
1st gear 0.31 - 0.41 2nd and 3rd
2nd gear 0.11-0.21 Inner baulk ring clearance “a” 0.70 - 0.90 | Less than 0.2
3rd gear 0.11-0.21 Outer baulk ring clearance “b” 0.60 - 1.10 | Less than 0.2
4th gear — ‘ ‘
K ri
Sth gear 0.24 - 0.41 4 O“;e' baulk fing
. !
Reverse idier gear 0.05-0.50 ;i
Counter gear 0-0.16
Main drive gear end play 0-0.13 Synchronizer
Mainshaft high-synchro side 0-0.18 cone
i ; Inner baulk rin
Rear end of mainshaft end bearing 0-0.14 2
MTAQ004D
SNAP RING
4th and 5th 1.20 - 1.60 | Less than 0.8
Selective parts Thickness mm Parts number Reverse gear 110 - 155 | Less than 0.7
1.87 32204 78001
Main drive gear 1.94 32204 78002
2.01 32204 78003 TIGHTENING TORQUE
14 32215 E9000 Unit: N-m (kg-m)
Counter drive gear 1.5 32215 E9001 T/M side to 40 - 49
i 32215 E9002 Transmission to engine engine side (4.0-5.0)
. . 24 32263 V5200 mounting bolt Engine side t 30-39
High-synchro side gine side 1o
sy 2.5 32263 V5201 T/M side (3.0 - 4.0)
Mainshaft 1.1 32228 20100
1.2 32228 20101
Rear end of shaft 13 32228 20102
1.4 32228 20103

SD-9
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MANUAL TRANSMISSION

SNAP RING AND C-RING

END PLAY

ltems Standard mm
ist gear 0.23-0.33
2nd gear 0.23-0.33
3rd gear 0.06 - 0.16
4th gear —
5th gear 0.23-0.33
Reverse gear 0.33-0.43
Reverse idler gear 0.30-0.53
Counter gear 0.10-0.25
Main drive gear end play 0-0.10
Mainshaft (front) end play 0-0.10
Mainshaft (rear) end play 0-0.10
Counter gear (front) end play 0.10 - 0.25
Counter gear (rear) end play 0-0.10

Selective parts Thickness mm Parts number
1.89 32204 01G60

1.95 32204 01G61

. . 1.99 32204 01G62
Main drive gear 2.03 32204 01G63
2.07 32204 01G64

2.1 32204 01G65

1.99 32204 01G62

2.03 32204 01G63

. 2.07 32204 01G64
Mainshaft (front) 2.11 32204 01G65
2.15 32204 01G66

2.19 32204 01G67

2.63 32348 01G15

2.70 32348 01G00

2.77 32348 01G01

2.84 32348 01G02

2.91 32348 01G03

2.98 32348 01G04

3.05 32348 01G05

. 3.12 32348 01G06
Mainshaft (rear) 3.19 30348 01G07
3.26 32348 01G08

3.33 32348 01G09

3.40 32348 01G10

347 32348 01G11

3.54 32348 01G12

3.61 32348 01G13

3.68 32348 01G14

1.32 32236 01G00

_ 1.38 32236 01GO1

1.44 32236 01G02

Counter gear (rear) 1.0 32236 01G03
1.56 32236 01G04

1.62 32236 01G05

1.68 32236 01G06

1.74 32236 01G07
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MANUAL TRANSMISSION

THRUST WASHER

BAULK RING CLEARANCE

Selective parts

Thickness

mm

Parts number

Counter gear
(front)

0.80
0.88
0.96
1.04
1.12
1.20
1.28
1.36

1.44 -

32218 01G00
32218 01G11
32218 01G12
32218 01G13
32218 01G14
32218 01G04
32218 01G15
32218 01G16
32218 01G17

Reverse idler

1.97
2.07

32284 01G10
32284 01GM1

Reverse cone

' Reverse baulk ring

Measurement position Stanr:;inard Weﬁ]rn']'m"
1st, 2nd and 3rd (double cone)
Inner baulk ring clearance “a” | 0.70 - 0.90 Lesg ;han
Outer baulk ring clearance “b” | 0.60 - 1.10 | Less than
a. Quter baulk ring
Synchronizer
cone
Inner baulk ring
MTA0004D
4th and 5th 1.05-1.30 | Lessthan
Reverse gear
Reverse baulk ring -0.10 to Less than
clearance “c” 0.35

MTAOQ046D
TIGHTENING TORQUE
Unit: N-m (kg-m)
T/M side to 40 - 49
Transmission to engine | @ngine side (4.0-5.0)
mounting bolt Engine side to 30-39
T/M side (3.0-4.0)
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AUTOMATIC TRANSMISSION

SHIFT SPEED

Engine type (model code)

RB20DE (4AX03)

Throttle position

Shift pattem

Vehicle speed km/h

D,-D, D,—D, D;—D, D,—D; Ds—D, D,—D,
Normal 46 - 50 91 -99 149 - 159 144 - 154 86 - 94 41 - 45
Full throttle
Power 46 - 50 91-99 149 - 159 144 - 154 86 - 94 41 - 45
Normal 31-35 62 - 68 101 - 109 71-79 41 -45 6-10
Half throttle
Power 43 - 47 84 - 90 135 - 143 83 - 91 45 - 51 6-10
Engine type (model code) RB25DE (4AX01)
Vehicle speed km/h
Throttle position Shift pattemn
D,—D, D,—Dy, D;—D, D,—D, D;—D, D,—D,
Normal 50 - 54 101 - 109 157 - 167 151 - 161 96 - 104 40 - 44
Full throttle
Power 50 - 54 101 - 109 157 - 167 151 - 161 96 - 104 40 - 44
Normal 32-36 61 - 67 104 - 112 80 - 88 37 - 43 6-10
Half throttle
Power 42 - 46 85 - 91 135 - 143 87 -95 45 - 51 6-10
Engine type (model code) RB25DET (4AX00)
. Vehicle speed km/h
Throttle position Shift pattern
D1 - D2 Dz") 03 Da"') D4 D4'_> Da D3"> Dz Dz") D1
Normal 45 - 49 103 - 111 167 - 177 161 - 171 98 - 106 40 - 44
Full throttle
Power 45 - 49 103 - 111 167 - 177 161 - 171 98 - 106 40 - 44
Normal 31-35 74 - 80 111 - 119 63 - 71 32-38 6-10
Half throttle
Power 39 - 43 84 - 90 133 - 141 98 - 106 50 - 56 6-10
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AUTOMATIC TRANSMISSION
LOCK-UP SPEED
. RB20DE RB25DE RB25DET
Engine type (model code) (4AX03) (4AX01) (4AX00)
- Closed throttle 31-39 34 - 42 —_
Lock-up ON nh @ﬂ
Vehicle speed in Half throttie —_ —_ —
D, position Lock-up OFF Closed throttle 23-31 25-33 59 - 67
’ km/h | Half throttle 101 - 109 104 - 112 121 - 129 E@
Lock-up ON Closed throttle 44 - 52 48 - 56 55 - 63
Vehicle speed in km/h | Half throttle 120 - 128 118 - 126 128 - 136 A
D, position Lock-up OFF Closed throttle 35-43 38 - 46 52 - 60
km/h | Half throttle 110 - 118 107 - 115 103 - 111 BR
Closed throttle: Throttle opening of less than 1/8 with the closed throttle position switch off position
Half throttie: Throttle opening of 4/8 ST
STALL SPEED
Engine type (model code) Stall engine speed rpm RS
RB20DE (4AX03) 2,300 - 2,500
RB25DE (4AX01) 2,350 - 2,550 FHA
RB25DET (4AX00) 2,920 - 3,170
EBL
LINE PRESSURE -
Line pressure MPa (kg/cm?)
Engine speed . D, 2, and 1 positions (4AT)
R position "
D, 3, and 2 positions (M-AT)
At idle engine speed 0.58 - 0.62 (5.9 - 6.3) 0.47 - 0.51 (4.8-5.2)
At stall engine speed 1.71-178 (174 - 18.2) 1.22-1.29 (12.4 - 13.2)
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AUTOMATIC TRANSMISSION

CONTROL VALVE SPECIFICATIONS

Valve location

Valve designation

Total length . mm

Parts number

L1 Torque converter regulator valve 275 31780 41X01
L2 Pressure modifier valve 435 31751 41X02
L3 Pressure regulator valve 68.0 31741 80X00
4AX03 model 31772 4AX00
Accumulator control valve S5.
L4 Except 4AX03 model 5 31772 4AX02
Throttle accumulator piston 19.5 31675 41X07
Upper body |L5 Shift valve B 56.0 31766 4AX00
L6 Shift valve A 75.0 31766 51X03
L7 Overrun clutch control valve 4AX03 model 83.5 31766 51X04
Except 4AX03 model 65.0 31766 4AX02
L8 Overrun clutch reducing vaive 54.5 31772 41X06
L9 Pilot valve 38.5 31772 41X01
L10 Torque converter clutch control valve 58.0 31832 4AX01
‘ 4AX03 model 57.0 31766 51X05
L11 huttle shift valve S
Shuttle shift valv Except 4AX03 model 67.0 31766 4AX01
L13 1 reducing valve 37.5 31772 41X12
Lower body L14 3.2 timing valve 4AX03 model 37.5 31772 4AX01
9 Except 4AX03 model 41.0 31772 71X00
L15 Servo charger valve 66.0 31772 41X03
L16 Lock-up regulator valve 385 31772 21X00
CONTROL VALVE SPRING SPECIFICATIONS
Unit: mm
Quter Wire -
. ) . . Free length : . Winding Parts
Valve spring location Valve spring designation By dlapgter dna‘cggter direction number
. . 31742
L1 Torque converter regulator valve spring 36.0 9.0 14 Right 4AX00
. ) . 31742
L2 Pressure modifier valve spring 31.95 6.8 0.8 1 a41X19
L3 Pressure regulator valve spring 31.8 15.0 1.3 t 2}1)7(%21
. . 31742
L4 Throttle accumulator piston spring A 30.5 9.8 1.3 1 41X15
L5  |Shift valve B spring 235 11.0 0.8 1 e
L6 | Shift vaive A spring 25.0 7.0 0.65 1 e
Upper body 31762
4 . 7.0 0.
L7 Overrun clutch control valve AX03 model 236 8 ! 41X03
sprin
pring Except 4AX03 model |  38.3 8.0 0.5 1 e
31742
4AX del . 7.0 0.85
L8 O\?errun clutch reducing 03 mode 325 1 41X63
valve sprin
Pring Except 4AX03 model | 355 - 7.0 0.9 t 31742
L9 Pilot valve spring 26.5 9.0 1.1 1 2}1&%
. 31742
L10 Torque converter clutch control valve spring 46.5 6.5 0.8 1 4AX04
4AX03 model 54.0 5.65 0.75 1 ez
L1t Shuttle shift valve S spring 31762
Except 4AX03 model 25.0 7.0 0.65 1 41X01
4AX00 model 226 6.7 0.7 1 e
L13 1 reducing valve spring 31756
Lower body Except 4AX00 model 254 6.75 0.75 t 41X05
L14  |3-2 timing valve spring 23.0 67 07 1 e
L15 Servo charger valve spring 23.0 6.7 0.7 1 211;32
- a 31742
L16 Lock-up regulator valve spring 33.89 6.95 0.55 i 4AX05
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AUTOMATIC TRANSMISSION

ACCUMULATOR
Accumulator spring

Spring designation Free length mm Parts number
Accumulator spring A 43.0 31605 41X02
4AX03 model 31605 41X10
Accumulator spring B 66.0
Except 4AX03 model 31605 4AX03
Accumulator spring C 45.0 31605 4AX00
Accumulator spring D 58.4 31605 41X06
Accumulator O-ring
Accumulator A B C D
Large O-ring mm 45 50 50 45
Small O-ring mm 29 45 34 29
BAND SERVO PISTON
Band servo piston spring
Model code 4AX00, 4AX01 4AX03
Spring designation Free length mm Parts number Free length mm Parts number
Band servo piston spring A 47.6 31605 41X14 47.6 31605 41X18
Band servo piston spring B — — — —
Band servo piston spring C 29.7 31605 41X01 29.7 31605 41X01
CLUTCH AND BRAKE
Designation Reverse clutch High clutch
Model code 4AX00 4AX01, 4AX03 4AX00 4AX01
Number of plates 2 2 7 5
Drive | Parts number 31532 41X73 31532 41X24 31532 41X04 31532 41X11
plate  |Thickness mm 2.0 20 1.6 1.6
Wear flimit mm 1.8 1.8 1.4 1.4
) Number of plates 2 2 7 5
32{:” Parts number 31536 41X20 31536 41X14 31536 41X19 31536 41X19
Thickness mm 2.8 2.0 2.0 2.0
Clearance mm 0.5-08 05-0.8 1.8-22 1.8-22
Thick- Thick- Thick- Thick-
ness Parts number | ness | Parts number | ness | Parts number | ness Parts number
mm mm mm mm
4.6 31537 42X20 4.8 31537 42X02 3.6 31537 41X61 4 31537 41X71
Retaini | 4.8 31537 42X21 5.0 31537 42X03 3.8 31537 41X62 3.6 31537 41X61
etaining plate 5.0 | 3153742X22 | 52 | 31537 42X04 | 4.0 | 31537 41X63 | 3.8 | 31537 41X62
5.2 31537 42X23 5.4 31537 42X05 4.2 31537 41X64 4.0 31537 41X63
5.4 31537 42X24 5.6 31537 42X06 4.4 31537 41X65 4.2 31537 41X64
4.6 31537 41X66 4.4 31537 41X65
4.8 31537 41X67 4.6 31537 41X66
5.0 31537 41X68 4.8 31537 41X67 .
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AUTOMATIC TRANSMISSION

Designation High clutch Forward clutch
Mode! code 4AX03 4AX00 4AX01, 4AX03
Number of plates 4 7 6
. Parts number 31532 41X11 31532 41X63 31532 41X63
Drive plate -
Thickness mm 1.6 2.0 2.0
Wear limit mm 1.4 1.8 1.8
Number of plates 7 7 6
Driven plate Parts number 31536 41X21 31536 41X13 31536 41X13
Thickness mm 2.0 2.0 2.0
Clearance mm 1.8-22 0.35-0.75 0.35-0.75
Thickness Thickness Thickness
mm Parts number mm Parts number mm Parts number
3.4 31537 41X71 2.4 31537 4AX12 52 31537 4AX00
3.6 31537 41X61 5.2 31537 4AX00 54 31537 4AX01
Retaining plate 3.8 31537 41X62 5.4 31537 4AX01 5.6 31537 4AX02
4.0 31537 41X63 5.6 31537 4AX02 5.8 31537 4AX03
4.2 31537 41X64 5.8 31537 4AX03 6.0 31537 4AX04
6.0 31537 4AX04 6.2 31537 4AX05
6.2 31537 4AX05 6.4 31537 4AX06
6.4 31537 4AX06
Designation Overrun clutch Low & reverse brake
Model code 4AX00, 4AX01, 4AX03 4AX00 4AX01, 4AX03
Number of plates 3 7 5
Parts number 31532 41X62 31532 41X69 31532 41X69
Drive plate - :
Thickness mm 2.0 1.6 1.6
Wear limit mm 1.8 1.4 1.4
Number of plates 5 7 7
Driven plate Parts number 31536 41X10 31666 41X02 31666 41X02
Thickness mm 2.0 2.0 2.0
Clearance mm 1.0-14 05-08 0.5-0.8
Thickness Thickness Thickness
mm Parts number mm Parts number mm Parts number
4.2 31537 43X00 6.6 31667 41X17 7.2 31667 41X13
44 31537 43X01 6.8 31667 41X11 7.4 31667 41X14
4.6 31537 43X02 7.0 31667 41X12 7.6 31667 41X07
4.8 31537 43X03 7.2 31667 41X13 7.8 31667 41X08
.. 5.0 31537 43X04 7.4 31667 41X14 8.0 31667 41X00
Retaining plate 7.6 31667 41X07 8.2 31667 41X01
7.8 31667 41X08 8.4 31667 41X02
8.0 31667 41X00 8.6 31667 41X03
8.2 31667 41X01 8.8 31667 41X04
8.4 31667 41X02 9.0 31667 41X05
8.6 31667 41X03 9.2 31667 41X06
8.8 31667 41X04
8.0 31667 41X05
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AUTOMATIC TRANSMISSION

OIL PUMP AND LOW ONE-WAY CLUTCH

Outer gear to crescendo 0.15-0.22
Oil pump clearance mm | Outer gear to housing 0.11-0.18
Inner gear and outer gear to housing 0.03 - 0.05 @]
Standard 0.10-0.25
Qil pump cover to seal ring clearance mm
Limit 0.25 A
EC
‘ Standard 0.10 - 0.25
Low one-way clutch inner race to seal ring clearance mm
Limit 0.25 -
AT
TOTAL END PLAY
Total end play mm 0.25 - 0.55 | BR
Thickness Parts number
mm ST
0.8 31435 41X01
) 1.0 31435 41X02
Bearing race 1.2 31435 41X03 RS
1.4 31435 41X04
1.6 31435 41X05
1.8 31435 41X06 HA
2.0 31435 41X07
REVERSE CLUTCH END PLAY =
Reverse clutch drum end play mm 0.55-0.90
Thickness Parts number
mm
0.9 31528 21X01
Oil pump thrust washer 1.1 31528 21X02
1.3 31528 21X03
1.5 31528 21X04
1.7 31528 21X05
1.9 31528 21X06

ADJUSTMENT OF TANDEM BRAKE BAND TENSION

Anchor end pin tightening torque N-m (kg-m) 40-58(0.4-0.6)
Number of turns of anchor end pin back-off 2.375 - 2.625
Lock nut tightening torque N-m (kg-m) 41-50 (4.1 -5.2)

TIGHTENING TORQUE
Unit: N-m (kg-m)

T/M side to engine side 40 -49(4.0-5.0)
Engine side to T/M side 30 -39 (3.0-4.0)

Transmission to engine mounting bolt
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TRANSFER

END PLAY
Designation Standard mm
Clutch hub 02-0.35
Multiple disc clutch 02-05
CLUTCH HUB BEARING ADJUSTING SHIM
Thickness mm Parts number Thickness mm Parts number
0.40 33112 05U04 0.80 33112 05U02
0.50 33112 05U05 0.90 33112 05U03
0.60 33112 05U00 1.00 33112 05U06
0.70 33112 05U01
RETAINER PLATE
Thickness mm Parts number Thickness mm Parts number
4.8 31537 1P400 6.0 31537 1P406
5.0 31537 1P401 6.2 31537 1P407
52 31537 1P402 6.4 31537 1P408
5.4 31537 1P403 6.6 31537 1P409
5.6 31537 1P404 6.8 31537 1P410
5.8 31537 1P405 7.0 31537 1P411
CLUTCH SPECIFICATIONS
Number of plates 7
Parts number 31532 05U00
Drive plate
Thickness mm 2.0
Wear limit mm 1.8
Number of plates 12
Driven plate Parts number 31536 1P400
Thickness mm 2.0
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PROPELLER SHAFT

RUNOUT
Type Journal bearing end play mm Amount of runout mm

2S56A

3S63C-T

3s71C-T 0 Less than 0.6 @

3F80A-2VL107
EC

TIGHTENING TORQUE

‘ Unit: N-m (kg-m)

Center bearing bracket to underbody ; 42 -48(4.2-4.9) AT

Propeller shaft flange yoke to companion flange ; 55 - 64 (5.6 - 6.6)
FA
BR
RS
EL
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FRONT FINAL DRIVE

DRIVE GEAR RUNOUT

Type Amount of runout at reverse side of drive gear mm

E160 Less than 0.05
ADJUSTMENT OF SIDE GEAR CLEARANCE

Type Clearance at reverse side of side gear mm

F160 Less than 0.15, and side gear must be rotated freely.

Thrust washer for adjustment of clearance at reverse side of side gear

Thickness mm Parts number | Thickness mm Parts number | Thickness mm Parts number | Thickness mm Parts number
0.68 38424 W1010 0.77 38424 W1013 0.86 38424 W1016 T 095 38424 W1019
0.71 38424 W1011 0.80 38424 W1014 0.89 38424 W1017 0.98 38424 W1020
0.74 38424 W1012 0.83 38424 W1015 0.92 38424 W1018 1.01 38424 W1021
ADJUSTMENT OF DRIVE PINION HEIGHT
Adjusting washer for adjustment of drive pinion height
Thickness mm Parts number | Thickness mm Parts number | Thickness mm Parts number | Thickness mm | Parts number
3.09 38154 U1500 3.24 38154 U1505 3.39 38154 U1510 3.54 38154 U1515
3.12 38154 U1501 3.27 38154 U1506 3.42 38154 U1511 3.57 38154 U1516
3.15 38154 U1502 3.30 38154 U1507 3.45 38154 U512 3.60 38154 U1517
3.18 38154 U1503 3.33 38154 U1508 3.48 38154 U1513 3.63 38154 U1518
3.21 38154 U1504 3.36 38154 U1509 3.51 38154 U1514 3.66 38154 U1519

ADJUSTMENT OF DRIVE PINION PRE-LOAD

Type

Drive pinion pre-load N-m (kg-m)

F160

0.8 - 1.0 (0.08 - 0.11)

Adjusting washer for adjustment of drive pinion pre-load

Thickness mm

Parts number

Thickness mm

Parts number

Thickness mm

Parts number

Thickness mm

Parts number

2.31
2.33
2.35
237

38141 09400 2.39
38140 09400 2.41
38139 09400 2.43
38138 09400 2.45

38137 09400
38136 09400
38135 09400
38134 039400

2.47
2.49
2.51
2.53

38133 09400
38132 09400
38131 09400
38130 09400

2.55
2.57
2.59

38129 09400
38128 09400
38127 09400

Adjusting spacer for adjustment of drive pinion pre-load

Thickness mm

Parts number

Thickness mm

Parts number

Thickness mm

Parts number

56.2
56.4

38130 21000
38131 21000

56.6
56.8

38132 21000
38133 21000

57.0
57.2

38134 21000
38135 21000
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FRONT FINAL DRIVE

ADJUSTMENT OF SIDE BEARING PRE-LOAD

Adjusting washer for adjustment of side bearing pre-load
Side retainer side

Thickness mm | Parts number | Thickness mm | Pans number | Thickness mm | Parts number | Thickness mm | Parts number Gl
0.35 38453 03V60 0.60 38453 03V65 0.85 38453 03V70 1.10 38453 03V75
0.40 38453 03V61 0.65 38453 03V66 0.90 38453 03V71 1.15 38453 03V76
0.45 38453 03v62 0.70 38453 03V67 0.95 38453 03V72 E@
0.50 38453 03v63 0.75 38453 03V6E8 1.00 38453 03V73
0.55 38453 03Ve4 0.80 38453 03V69 1.05 38453 03V74
Carrier case side
Thickness  mm Parts number | Thickness mm Parts number | Thickness mm Parts number | Thickness mm Parts number F /E\
1.95 38453 03V00 2.15 38453 03V04 2.35 38453 03v08 2.55 38453 03Vi2
2.00 38453 03V01 2.20 38453 03V05 2.40 38453 03V09 2.60 38453 03V13
2.05 38453 03Vv02 2.25 38453 03V06 2.45 38453 03V10 2.65 38453 03Vi4 @
2.10 38453 03V03 2.30 38453 03V07 2.50 38453 03V11 s
ADJUSTMENT OF TOTAL PRE-LOAD BS
4
Type F160
Total pre-load with oil seal installed N-m (kg-m) 1.6-2.1(0.16 - 0.22) HA
Drive gear backlash mm 0.10 - 0.15

ADJUSTMENT OF SIDE SHAFT END PLAY
Type F160

Side shaft end play mm 0-0.1

Adjusting shim for adjustment of side shaft end play

Thickness mm Parts number Thickness mm Parts number
0.1 38233 03V01 0.4 38233 03V04
0.2 38233 03V02 0.5 38233 03V05
03 38233 03V03
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REAR FINAL DRIVE

DRIVE GEAR RUNOUT

Type Amount of runout at reverse side of drive gear mm
R200 (Strengthened), R200V (Strengthened) Less than 0.05
ADJUSTMENT OF SIDE GEAR CLEARANCE

Type Clearance at reverse side of side gear mm

R200 (Strengthened)

Less than 0.15, and side gear must be rotated freely.

R200V (Strengthened)

0.03 - 0.09

Thrust washer for adjustment of clearance at reverse side of side gear

Type

R200 (Strengthened, 2-pinion)

R200 (Strengthened, 4-pinion)

R200V (Strengthened)

Thickness mm

Parts number

Thickness mm

Parts number

Thickness mm

Parts number

0.75-0.78
0.78 - 0.81
0.81-0.84
0.84 - 0.87
0.87 - 0.90
0.90 - 0.93
0.83-0.96

Thrust washer

38424 N3110
38424 N3111
38424 N3112
38424 N3113
38424 N3114
38424 N3115
38424 N3116

0.75 - 0.80

0.80-0.85

0.85-0.90
0.90 - 0.95

38424 10V00
38424 10V01
38424 10V02
38424 10V03

0.80
0.83
0.86
0.89

0.92
0.95
0.98
1.01
1.04
1.07
1.10
1.13
1.16
1.19
1.22
1.25
1.28
1.31
1.34
1.37
1.40
1.43
1.46
1.49

38424 40F60
38424 40F61
38424 40F62
38424 40F63
38424 40F64
38424 40F65
38424 40F66
38424 40F67
38424 40F68
38424 40F69
38424 40F70
38424 40F71
38424 40F72
38424 40F73
38424 40F74
38424 40F75
38424 40F76
38424 40F77
38424 40F78
38424 40F79
38424 40F80
38424 40F81
38424 40F82
38424 40F83

ADJUSTMENT OF DRIVE PINION HEIGHT
Adjusting washer for adjustment of drive pinion height

Type R200 (Strengthened), R200V (Strengthened)
Thickness mm | Parts number | Thickness mm | Parts number | Thickness mm | Parts number | Thickness mm | Parts number
o 3.09 38154 P6017 3.24 38154 P6022 3.39 38154 P6027 3.54 38154 P6032
Adjusting 3.12 38154 P6018 3.27 38154 P6023 3.42 38154 P6028 3.57 38154 P6033
washer 3.15 38154 P6019 3.30 38154 P6024 3.45 38154 P6029 3.60 38154 P6034
3.18 38154 P6020 3.33 38154 P6025 3.48 38154 P6030 3.63 38154 P6035
3.21 38154 P6021 3.36 38154 P6026 3.51 38154 P6031 3.66 38154 P6036
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REAR FINAL DRIVE

ADJUSTMENT OF DRIVE PINION PRE-LOAD

Type

R200 (Strengthened), R200V (Strengthened)

Drive pinion pre-load

N-m (kg-m)

1.1-1.6 (0.11 - 0.17)

Adjusting washer for adjustment of drive pinion pre-load

Type

R200 (Strengthened), R200V (Strengthened)

Adjusting washer

Thickness mm

Parts number

Thickness mm

Parts number

3.81
3.83
3.85
3.87
3.89
3.91
3.93
3.95

38125 61001
38126 61001
38127 61001
38128 61001
38129 61001
38130 61001
38131 61001
38132 61001

3.97
3.99
4.01
4.03
4.05
4.07
4.09

38133 61001
38134 61001
38135 61001
38136 61001
38137 61001
38138 61001
38139 61001

Adjusting spacer for adjustment of drive pinion pre-lbad

Type

R200 (Strengthened), R200V (Strengthened)

Adjusting spacer

Thickness mm

Parts number

45.6
45.9
46.2
46.5
46.8

38165 10V05
38165 10V06
38165 10V07
38165 10V00
38165 10V01

ADJUSTMENT OF SIDE BEARING PRE-LOAD

Type

R200 (Strengthened), R200V (Strengthened)

Side bearing pre-load

N-m (kg-m}

0.3 - 1.4 (0.03 - 0.15)

Adjusting washer for adjustment of side bearing pre-load

Type

R200 (Strengthened), R200V (Strengthened)

Adjusting washer

Thickness mm

Parts number

Thickness mm

Parts number

2.00
2.05
2.10
2.15
2.20
2.25
2.30

38453 N3100
38453 N3101
38453 N3102
38453 N3103
38453 N3104
38453 N3105
38453 N3106

2.35
2.40
2.45
2.50
2.55
2.60
2.65

38453 N3107
38453 N3108
38453 N3109
38453 N3110
38453 N3111
38453 N3112
38453 N3113

ADJUSTMENT OF TOTAL PRE-LOAD

Type R200 (Strengthened), R200V (Strengthened)
Total pre-load with oil seal installed N-m (kg-m) 1.4-3.1(0.14 - 0.32)
Drive gear backlash mm 0.1-0.15
i 4.083, 4.363 0.1-0.15
Drive gear backlash mm | Final gear reduction ratio
4.111 0.13-0.18
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DRIVE SHAFT

FRONT REAR
Z80T70C T82CT82F
Final drive side T70C ) Final drive side T82F
Joint type Joint type
Wheel side 280 Wheel side T82C
Final drive side 110 - 120 Final drive side 102 - 107
Amount of grease g Amount of grease g
Wheel side 75-85 Wheel side 115-125
Final drive side 95.5-97.5 . Final drive side
Boot length at installed mm Boot length at installed mm 95 -97
Wheel side 90.5 - 92.5 Wheel side
Stamped Stamped
aumber Parts number Type Soi number Parts number Type
pider
Spider 00 39720 51E00 (aﬁsseln;t{'y 00 39720 10V10
assembly nal drive and T82C
(final drive side) ot 39720 S1E01 T70C wheel sides) o 39720 1oVt T82F
02 39720 51E02 02 39720 10V12
03 39720 S1E03
Z100D90F
Z80T82F Final drive side D9OF
Joint type -
Final drive side T82F Wheel side 2100
int
Joint type Whee side 780 , Final drive side 165 - 175
Amount of grease g -
Final drive side 95 - 105 Wheel side 113 - 123
Amount of grease g - .
Wheel side 75- 85 Boot length at Final drive side 92.9 -94.9
Final drive side |  95- 97 installed M | Wheel side 96.0 - 98.0
Boot length at installed mm
Wheel side 80.5-925
TIGHTENING TORQUE
Stamped Part b T .
number arts numboer ype Unit: N-m (kg-m)
Spider
assembly 0o 39720 10V10 Drive shaft to side flange (left side) (22 g i 378
(final drive side) o1 39720 10V11 Te2F Front 239
. 236 - 313
h
02 39720 10V12 Drive shaft nut (24.0 - 32.0)
35- 44
T82CT82F
Drive shaft to side (3.5-45)
ﬂange 64 - 78
Rear Z100D390F (6.5 - 8.0)
. 206 - 274
Drive shaft nut (21.0 - 28.0)
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AXLE & SUSPENSION

WHEEL ALIGNMENT
Camber -0°45'+45’
Caster 6°35'+45’
Front King pin inclination 12°50'45
Toe-in mm Otoin2
Amount of side slip (Reference) mm In 5to Out 5
Camber ~0°55'+30"
Rear Toe-in mm 0toOut5.2
Amount of side slip (Reference)(Only for HICAS) mm In51toOuts
WHEEL BEARING
Location Front axle Rear axle
Applied model 2WD Without SUPER HICAS With SUPER HICAS
Less than 2.45 (0.25) 0.30 - 1.17 (0.03 - 0.12)
Rotating torque : (NSK make) (NSK make) 0.520 - 1.882
N-m (kg-m) Less than 3.33 (0.34) 0.520 - 1.882 (0.053 - 0.192) (0.053 - 0.192)
(NTN make) (NTN make)
Less than 15.9 (1.63) 50-21(05-22)
Spring scale measurement (NSK make) (NSK make) 295-10.5
N (kg) Less than 21.6 (2.21) 2.95 - 10.5 (0.30 - 1.08) (0.30 - 1.08)
(NTN make) (NTN make)

Length “A” mm

163

Spring scale set position

B ;\

Wheel bearing

)

Wheel hub .5

FAC1161D RAC0997D RAC0998D
End play mm 0
BALL JOINT
Oscillating torque N-m (kg-m) 0.50 - 3.40 (0.05 - 0.35)
Spring scale measurement (at cotter pin hole) N (kg) 7.95 - 55.3 (0.81 - 5.64)
Sliding torque N-m (kg-m) 0.50 - 3.40 (0.05 - 0.35)
End play mm 0
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AXLE & SUSPENSION

TIGHTENING TORQUE

Unit: N-m (kg-m)

Wheel hub lock nut

206 - 284 (21.0 - 29.0)

Transverse link to suspension member

108 - 127 (11.0 - 13.0)

Transverse link to steering knuckle

71-86 (7.2 - 8.8)

Steering knuckle to third link

98.1 - 117 (10.0 - 12.0)

Third link to upper link (front and rear)

89.0 - 107 (9.0 - 11.0)

Stabilizer to connecting rod

47 -51 (4.7 - 5.3)

Front Stabilizer connecting rod to mounting bracket 42 - 47 (4.2 - 4.8)
Stabilizer clamp fixing boit 108 - 127 (11.0 - 13.0)
Stabilizer clamp fixing nut 40 - 49 (4.0 - 5.0)
Shock absorber assembly to third link 89.0 - 107 (9.0 - 11.0)
Shock absorber assembly to underbody 40 - 53 (4.0 - 5.5)
Shock absorber piston rod lock nut 18-23 (1.8 - 2.4)
Wheel hub lock nut 206 - 274 (21.0 - 28.0)
Lower arm to suspension member 78.0 - 98.0 (7.90 - 10.0)
Lower arm to axle housing 71-86(7.2-8.8)
Lower arm connecting rod 8.9-11(09-12)
Lateral link to suspension member 69 -88(7.0-9.0)
Lateral link to axle housing
Front upper link fixing nut 78.0-96.0 (7.90- 10.0)

Rear Bolt 77.5-98.0 (7.90 - 10.0)
Rear upper link

Nut 69 - 88 (7.0 - 9.0)

Connecting rod to stabilizer

8.9-11(0.9-1.2)

Stabilizer clamp

44 -54 (4.4 - 5.6)

Without SUPER HICAS

99.0 - 117 (10.0 - 12.0)

Shock absorber assembly to axle housing

With SUPER HICAS

88.3 - 107 (9.0 - 10.0)

Shock absorber assembly to underbody

16 - 18 (1.6 - 1.9)

Shock absorber piston rod lock nut

18 -23(1.8-2.4)
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ROAD WHEEL AND TIRE

ROAD WHEEL TIRE
Wheel type Aluminum Steel Tire air pressure  kPa (kg/cm?)
Tire size
Runout limit Lateral Less than 0.3 | Less than 0.8 Front wheel Rear wheel
MM vertical Less than 0.3 | Less than 0.5 205/60R15 91H 200 (2.0) 200 (2.0) &l
. Dynamic _ 205/55R16 89V 220 (2.2) 220 (2.2)
Permissible (measured Less than 10 (one side)
amount of | at lug) 205/45ZR17 220 (2.2) 220 (2.2) =
residual 5@
imbalance Static T125/70D16 420 (4.2) 420 (4.2)
d S L than 20
9 ;’t“ﬁgs)”'e gss fhan T125/90D16 420 (4.2) 420 (4.2) T
, ; ;
Wheel nut tightening torque 103 - 122 T135/70D17 - 420 (4.2) 420 (4.2)
N-m (kg-m) (10.5 - 12.5)
FA
TIGHTENING TORQUE
Unit: N-m (kg-m) R
BIR
Wheel nut 103 - 122 (10.5 - 12.5)
RS
A
EL
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BRAKE

BRAKING FORCE

Total braking force of rear wheels

More than 10% of axie
weight

Variation between right and left of
each wheel

Less than 8% of axle weight

Total braking force

More than 50% of vehicle
weight at inspected

Note: The braking force when both front wheels are locked up
can be considered to meet the total braking force.

BRAKE PEDAL

Free play (at pedal top surface)

mm 3-11
Brake pedal height
M/T: 163 - 173
(from dash panel top surface) - AT 170 - 180

Depressed pedal height under force
of 490 N (50 kg)
(from dash panel top surface)

mm

M/T: More than 85
A/T: More than 90

Clearance between the edge of stop
lamp switch screw and pedal stopper
mm

03-1.0

CHECK VALVE

Vacuum leakage
[at vacuum of 66.7 kPa
(-500 mmHg)]

Within 1.3 kPa (10 mmHg) of
vacuum for 15 seconds

BRAKE BOOSTER

REAR DISC BRAKE

Brake type AD11VC | OPZ11V
Brake Standard thickness (New) mm 9.3 1.5
pad Wear limit of thickness mm 2.0
Standard thickness (New) mm 16 18
Disc rotor | Wear limit of thickness mm 14 16
Runout limit mm Less than 0.07

PARKING BRAKE

Type DS17HD
Standard thickness (New) 30
Brake . mm ’
lining Wear limit of thickness 15
mm )
Standard inner diameter 172 dia.
(New) mm
Drum —— -
Wear limit of inner diameter 173 dia.
mm
Operating stroke
funder force of 196 N (20 kg)] 5 - 7 notches
Maximum stroke 19 notches
Number of notches when brake warning Within 1 notch
lamp tums on
TIGHTENING TORQUE

Unit: N-m (kg-m)

Vacuum leakage
[at vacuum of 66.7 kPa (-500
mmHg)]

Within 3.3 kPa (25 mmHg) of
vacuum for 15 seconds

Master cylinder fixing nut

12-14 (1.2-1.5)

Front caliper mounting bolt

152 - 154 (155 - 15.8)

Brake tube flare nut

15-17 (1.5- 1.8)

Input rod standard length at installed

140
mm

FRONT DISC BRAKE
Brake type AD25VB | CL25VD |OPZ25vVC

Standard thickness 10.0
Brake (New) mm :
pad Wear limit of

. 2.0

thickness mm

Standard thickness

(New) mm 22 26 30
Disc rotor | Wear limit of

thickness mm 20 24 8

Runout limit mm Less than 0.07
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STEERING

STEERING WHEEL

STEERING GEAR

Steering wheel end play mm 0 Steering gear type PR25J, PR26AD, PR26AF
Steering wheel free play mm 0-35 Rack neutral position . mm 68.5
Amount of steering gear housing movement mm Within +2
STEERING ANGLE
inner wheel 42° i 1
Outer wheel 33° L
STEERING COLUMN
Steering column length “L”  mm 610 STC0101D
Screw lock nut tightening torque 40 - 58
N-m (kg-m) (4.0 - 6.0)
i Primary tightening torque 50-58
Retainer N-m (kg-m) (0.5 - 0.6)
adjustment | ge_tightening torque after loosening 50.58
once ) )
N-m (kg-m) (0.5 -0.6)
Adjusting screw back-off 60° - 80°
STC0720D . Area mean value 187 - 245
Range within N (kg)| (19.0 - 25.0)
+11.5 mm from
STEERING LINKAGE neutral position | 74088 Less than 98.0
(at power ON) variations (10.0)
PR26AD Rack sliding N (kg)
Steering gear type PR26AF force Peak value Less than 294
PR25J N (kg) (30.0)
Oscillating t 0.30-2.94 rull range
scillating torque 30-2. (at power OFF) | Range of
N-m (kg-m)|  (0.03 - 0.30) variations Less(;';ag) 147
Spring scale measurement Nt
6.48 - 64.6
Tie-rod ball joint (at stud boit hole) (0.66 - 6.59)
outer socket N (kg) OIL PUMP
Sliding torque 0.30-2.94 s
N-m (kg-m)| (0.03 - 0.30) 8.82253 (90)
Maximum oil pump pressure (Without HICAS)
End play mm| Less than 0.5 MPa (kg/cm?) 7.84:3:3(80)
Oscillating torque 1.0-7.8 (With HICAS)
N-m (kg-m) (0.1 - 0.8)
Tie-rod ball joint | Spring scale measurement (at 19.0 - 152 STEERlNG FLUID
inner socket arrow position in figure below) (1 9'0 ) 155 . ]
N (kg) .90 - 15.5) Fluid capacity Approx. 1.0
End play mm| Lessthan 0.2 TIGHTENING TORQUE
Tie-rod length “L" mm 173.3
Unit: N-m (kg-m)
Steering whee! nut 30 -39 (3.0 - 4.0)
I Steering gear to suspension member 89 -91(9.0-9.3)
| m:;g:g Steering gear to steering column 24 - 29 (2.4 - 3.0)
Outer socket to steering knuckle 30-39(3.0-4.0)
Tie-rod lock nut 78 -98 (8.0 - 10.0)
L Large 32-42 (32- 4.3)
Oil pump fixing bolt
STC0973D Small 14-17 (1.4-1.8)

Hydraulic tube (high pressure side) to oil

pump

50 - 68 (5.0 - 7.0)

Hydraulic tube to

High pressure side

15-24 (1.5 - 2.5)

steering gear

Low pressure side

28 -39 (2.8 - 4.0)

SD-29




SUPER HICAS

POWER CYLINDER

Oscillating torque
Power cylinder ball

N-m (kg-m)

0.98 - 7.80
(0.1-0.8)

joint

End play

mm

0

POWER CYLINDER LOWER LINK

Power cylinder lower link length mm 290.4x1.0
L {
AN
=
Lock nut
STC0240D
Clearance at power cylinder stroke mm] 3.6+0.1

A==
e

I
=

Stroke L

STC0602D

TIGHTENING TORQUE

Unit: N-m (kg-m)

HICAS actuator assembly fixing bolit

84.4 - 107
(8.60 - 11.0)

Outer link to axle housing

46 - 59 (4.6 - 6.1)
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