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FOREWORD

This Supplement contains informa-
tion concerning necessary service
procedures and relevant data for the
model R34 face-lift.

All information, illustrations and
specifications contained in this
Supplement are based on the latest
product information available at the
time of publication. If your NISSAN
model differs from the specifications
contained in this Supplement, con-
sult your NISSAN dlstnbutor for
information.

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

@ 1999 NISSAN MOTOR CO., LTD. Printed in Japan

All rights 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 pnor written pcmussuon of Nussan Motor Company L., Tok)o Japan
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HOW TO USE THIS MANUAL

> ‘I:his Service Manugl only.gontains 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 the following service publications.
Pub. No. A006029 (Japanese version Service Manual for initial production model)

Pub. No. WD8E-0R34J0 (Wiring diagram manual for initial production model)

Pub. No. SM8E-0R34J0 (English version Service Manual for initial production model)

Pub. No. A006030 (Japanese version Service Manual for GTR model)

Pub. No. WD9E-R34AJ0 (Wiring diagram manual for GTR model)

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the technician.and the efficient
functioning of the vehicle. LuTel e
The service methods in this Service Manual are described in such a manner that the service may be
performed safely and accurately. - -~ - - e ) :

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.
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CONSULT CHECKING SYSTEM

and more accurately by following the indications on CONSULT.

- Function and System Application
Diagnostic . ir b ABS NATS
test mode Function ENGINE | Air bag
Work support This mode enables a technician to adjust some devices faster x _ _ _

Self-diagnostic results

Self-diagnostic results can be read and erased quickly.

Trouble diagnostic
record

Current self-diagnostic results and all trouble diagnostic records
previously stored can be read. :

ECU discriminated
No.

Classification number of a replacement ECU can be read to pre-
vent an incorrect ECU from being installed.

Data monitor

Input/Output data in the ECM can be read.

Active test

Diagnostic Test Mode in which CONSULT drives some actuators
apart from the ECMs and also shifts some parameters in a
specified range.

ECM part number

ECM part number can be read.

Function test

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

Control unit initializa-
tion

Al registered ignition key IDs in NATS components can be ini-
tialized and new IDs can be registered.

Self-function check

ECM checks its own NATS communication interface.

x: Applicable

Lithium Battery Replacement

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

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.
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, ¢ontact your NISSAN distributor.

Tool name

Description

NISSAN CONSULT

@ CONSULT unit
and accessories

® Program card

EE980 and NATS-ES40

(For NATS)

NTO004

A4




IDENTIFICATION INFORMATION

Model Variation

Model
Body Grade Engine Transmission Rear differential carrier
RH drive
GGJPRVYR34ZDA
2-door GT-R RB26DETT ETX13A
GGJPRWYR34ZDA
Prefix and suffix designations:
'_G ‘_G_J_ _P R v Y R34 z D A
_[ T A: Standard

R: Right-hand drive
P: 4WD + SUPER HICAS
GJ: RB26DETT

G: 2-door Coupe

Model .
Y: 6-speed manual transmission
V:GT-R  W: GT-R V spec.

D: Destination

Z: Twin turbo

GI-3.
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IDENTIFICATION INFORMATION

Vehicle 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-BNR34: From BNR34-000001

Vehicle Identification Plate

RS
~. .
~

NISSAN MOTOR CO,LTD.JAPAN A\ Type

B o M A 2\ Chassis No.
CHASSIS NO "Z A Model
NO DE CHASSIS [\ Body color
mo A » A Inner trim color

23~ COLOR TRM A A 2 O A Engine type
. “vazu COLOR Gulrmecon A Displacement
:—: NOTOR AL « A Transmission type
e &8 B Tansuse oo

I
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GIA0018D
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ENGINE CONTROL SYsTEM B
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MODIFICATION NOTICE:
e RB26DETT engine has been added.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Control unit

— 9.
N 7 Y Actuator

- System Description

{ Q’ The engine control system, which performs various controls such

@\\‘ as the fuel injection control, ignition timing control and idle speed
with a single control unit, has been adopted.

The engine immobilizer system (anti-theft device) has been

adopted.

Diagnostic system applicable to CONSULT has been adopted for

easier inspection, service, and trouble diagnostic operations.

EFJ0026D

Description of Engine Control

Item

Description

Fuel injection control

Performs optimum fuel injection for every operation condition for improved exhaust performance
and response. 3

Adopts airffuel ratio feedback learning control that performs compensation of ait/fuel ratio for
improved drivability when the system is in a transitional condition due to sudden change in airffuel
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 pres-
ence of knocking, so that the optimum ignition timing is obtained for every operating condition
and type of fuel. '

Each cylinder has a built-in ignition coil equipped with a power transistor. This provides the high-
est possible reliability.

Idle speed control

Performs feedback control to obtain the target idle speed for various conditions, such as during
wam-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

e Tums the fuel pump relay ON/OFF according to the engine speed signal.
e FPCM (Fuel Pump Control Modulator) control has been adopted for reduced idle noise.

Heated oxygen sensor heater
control

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

Air conditioner cut control

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

Auxiliary electric fan control

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

Turbo pressure control

Wastegate valve control solenoid valve (duty control) operation in response to existing driving
conditions.

Engine immobilizer

Prevents engine starting in response to data received from IMMU.

Fail-safe and backup controls

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 tempera-
ture 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
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

-

Component Parts Location

1///@%__2 g AYz

Throttle position sensor

—T 1351 1

’E)\

i Knpck sensor

IA.CV-AAC valve

solenoid valve a\

r—‘A*\&\

&‘7’«“}!
/—-/ I [

| Wastegate valve control

Air regulator /s\
lnjector (No. 1 cylmder

i1
i tempe,a.uQs%ﬁX\“\L

() N&S

Engine coolant temperature sensor=—

R

Power steenng onl
|pressure swrtch

\\
Igmtlon coil (in each cylmder)
(buult into power transistor)

|_ "V
— varnshaf{ posmon sensor
. 9___/ R~ r\)v) T
o) L - \ O. :
Component name Type Location
Fuel injector Top feed At intake manifold
. | Fuel pump Roller vane Inside fuel tank
g IACV-AAC valve Solenoid valve (duty control) Below intake manifold collector
2 | Air regulator Bimetal On intake manifold lower side
< Ignition coil Micro-mold (Built-into power transistor) Cylinder head (Top of each spark plug)
Wastegate valve control solenoid valve Solenoid valve (Duty control) Strut tower side, right side
Camshaft position sensor Photoelectric (Directly driven by camshatt) Left front of cylinder head
Mass air flow sensor Hot-wire - | Air cleaner
Throttle position sensor Variable resistance Accelerator work unit
@ | Engine coolant temperature sensor . Water outlet
8 - Themistor ) -
€ |Intake air temperature sensor > Intake manifold collector
& Heated oxygen sensor Zirconia (with heater) .| Turbocharger exhaust outlet
Knock sensor Piezoelectric Right side of cylinder block
Power steering oil pressure switch ON-OFF switch Left side of engine oil pan
Vehicle speed sensor Electromagnetic power generation Transfer
ECM | 76-pin digital control Passenger dashboard side

Fuel pump control modulator (FPCM)

Voltage-control

Front upper side of trunk room

ECM & IGN coil relay

Small universal relay (2M)

Behind ECM (passenger dashboard side)

EC4




_ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Clamp -
1
Clamp band /~ —
Clamp band — _
Pressure regulator \5 6\.’

Clamp

Wastegate valve control solenoid valve

2 Clip
—_—
Clamp T~
Clamp

S L .-3
== NN~ ,,\
- - T XK

Air chamber

Balance tube - %i
T

"
I l Clamp

Double clamp band

Clamp

- Canister

Swing valve
controller

l

Vacuum controller tube

Swing valve controller

1

Clamp

Air connector

Double vacuum tube

ECL1250D

Poawn

. Wastegate valve control solenoid valve to Vacuum gallery
. Wastegate valve control solenoid valve to Vacuum gallery

Canister to-Vacuum gallery
Canister to Vacuum gallery
Throttle chamber to Vacuum gallery

. Air chamber to Vacuum gallery

’ 'b(.,; ’

7. Vacuum gallery to Vacuum gallery
8. Vacuum gallery to Vacuum gallery
9. Vacuum gallery to Vacuum gallery

“10.Vacuum gallery to Vacuum gallery

11.Vacuum gallery to Vacuum controller tube

LU, iU S W S




ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM Terminal Layout

101 {102{103[104]105110€[107{108}{ 1 |2 {3 | 4 | 5 6 718910 u 2112223124 125)26(27{28|29|30]]41{42]|43|44 |45|46 |47 |]48|49]50
09[110{111112[113[11¢{115]116]) 11| 12|13 |14 |15]16 |17 |18]19]20 31[32133]3435|36]37138]39]40]|51|52|53 |54 |55]|56{57 |58|59|60
@ (R-x) i CHK1IGN (Data link connector for CONSULT)
ECQ1587D
Temr\al Description Tem.nal Description
1 Ignition signal (power transistor drive signal) (No. 1 cylinder) 31 -
2 Ignition signal (power transistor drive signal) (No. 5 cylinder) 3 Malfunction indicator lamp
3 Ignition signal (power transistor drive signal) (No. 3 cylinder) 3 -
4 IACV-AAC valve control signal 34 Mass air flow sensor ground (No. 1 - 3 cylinders)
5 —_ 35 Mass air flow sensor signal (No. 1 - 3 cylinders)
6 Auxiliary electric cooling fan relay control signal 36 Intake air temperature sensor signal
7 Tachometer drive signal 37 —_
8 (IGN) | Ignition switch (IGN) signal 38 Throttle position sensor signal
9 Air conditioner relay control signal 39 -
10 —_— 40 - )
1 Ignition signal (power transistor drive signal) (No. 6 cylinder) 41 Camshatt position sensor 1° (POS) signal
12°" . |ignition signal (power transistor drive signal) (No. 2 cylinder) 42 Camshaft position sensor 120° (REF) signal
13 Ignition signal (power transistor drive signal) (No. 4 cylinder) 43 Ignition switch (START) signal
14 - 44 Park/Neutral position switch signal
15 - 45 —
16 ECM & IGN coil relay control signal 46 Air conditioner switch signal . A
17 Injection pulse monitor (Ti monitor) signal 47 (CHK) | Check (Diagnosis start)
18 24 Fuel pump relay control signal 48 Throttle position sensor power supply
19 Power steering oil pressure switch signal 49 Control unit power supply
20 - 50 (=) | Control unit ground
21 (RX) | Receive (Data input to control unit) 51 —
22 (TX) | Transmit (Data output from control unit) 52 Camshaft position sensor 120° (REF) signal
23 Knock sensor signal 1 . 53 Vehicle speed sensor signal
24 Knock sensor signal 2 54 IMMU
25 Wastegate valve control solenoid valve control signal 55 Heated oxygen sensor signal (No. 4 - 6 cylinders)
26 Mass air flow sensor ground (R) (No. 4 - 6 cylinders) 56 Throttle opening signal (to E-TS/ABS control unit)
27 Mass air flow sensor signal (R) (No. 4 - 6 cylinders) 57 —
28 Engine coolant temperature sensor signal 58 Battery power supply
29 Heated oxygen sensor signal (R) (No. 1 - 3 cylinders) 59 Control unit power supply
30 Sensor ground 60 (-) | Control unit ground
101 Injector No. 1 cylinder drive signal 109 Back electromotive current feedback circuit
102 - 110 Injector No. S cylinder drive signal
103 Injector No. 3 cylinder drive signal 11 ' —
104 Fuel pump terminal voltage control output signal (FPCM) 1 112 Injector No. 6 cylinder drive signa!
108 Injector No. 2 cylinder drive signal 113 —
106 Fuel pump terminal voltage control output signal (FPCM) 2 114 Injector No. 4 cylinder drive signal
107 | — 115 | Heated oxygen sensor heater control signal
10¢& Injector ground 116 Injector ground

Symbols in () next to terminal numbers indicate the data link connector terminals.

EC-7
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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.

Related

be driven normally.

EC-8

' Function Malfunction Fail-safe/backup MIL indication
sensor
. . Fixes the ignition timing, fuel injection pulse width, and
T .
Backup |ECM h.e mucrocg»mputer m.the. control IACV-AAC valve opening to the preset values so that the MIL lights up.
unit (CPU) is malfunctioning. . .
vehicle can be driven.
Selects the fuel injection pulse width according to the
, Mass air | Output voltage dropped below engine speed and the throttle opening so that the vehicle
I flow 0.28V while the engine is run- can be driven. Fuel injection will be inhibited when the _
sensor | ning. engine speed exceeded approx. 2,400 rpm. During fail-safe
control, idle speed is controlled to 1,200 rpm.
| Engine Uses the estimated engine coolant temperature (varies with
coolant elapsed time after start) to perform controls so that the
tempera- vehicle can be driven normally. Under these conditions, the | MIL lights up.
ture sen- auxiliary electric cooling fan will operate in tandem with the
' sor air conditioner switch.
e [
air tem- Engine control in response to the estimated intake air tem- _
I perature | Same as malfunction indication | Perature.
sensor | conditions. (Refer to EC-11.)
: Judges the vehicle as of regular specification. Retards the
Knock Lol e . N
ignition timing within the knocking range so that the vehicle —_
sensor .
can be driven normally.
Determines idle position according to the base fuel sched-
Throttle .
ition ule and the engine speed. . _
ge?:sor Fixes the output to the preset value so that the vehicle can
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TROUBLE DIAGNOSES '
|

Self-diagnosis
\ | / MALFUNCTION INDICATOR LAMP (MIL) INDICATION
~ - Diagnostic test mode | — BULB CHECK '
- The malfunction indicator lamp should come ON when the ignition @
~ ~ switch is turned ON (engine not started), and go OFF when the
4 [\ engine is started. B
Malfunction indicator lamp
EC00090D TF l
Diagnostic test mode | — MALFUNCTION WARNING
The system goes into the malfunction warning mode when any of PD
the following conditions is satisfied, and warns the driver by light- l
ing up the malfunction indicator lamp in the combination meter. ;
e  Microcomputer (CPU) in the ECM is malfunctioning. BR
e Malfunction is detected during engine coolant temperature .
sensor circuit self-diagnosis. ‘ .
e Malfunction is detected during overheat self-diagnosis. ST

Diagnostic test mode Il — SELF-DIAGNOSTIC RESULTS RS l

Nissan Anti-Theft System code number consists of a 3-digit
numeral. For example, when it is “141”, a long flash on-off cycle (14
times) and a shbrt flash on-off cycle (1 time) appear on display.

Example: Blinking pattern for DTC No. 21 and 141 @L
0.6sec.x2 0.3sec.x1 0.6 sec. x 14 03sec.x1 06sec.x2 0.3sec.x1 . ' II
ON S@ !l
OFF L1 :
N——— —— -~ — N———— 4&
DTC No. 21 DTC No. 141 DTC No. 21 'l
1
ECL19350 ;
Diagnostic test mode Il — HEATED OXYGEN SENSOR l
MONITOR
ON ‘ e This mode indicates status of the air/fuel ratio by blinks of the
(Lean) malfunction indicator lamp. I
e Warm up the engine and increase and maintain the engine
%Eh). Al speed at 2,000 rpm. Check that the malfunction indicator lamp )
_ blinks at least five times in 10 seconds. (Air-fuel mixture ratio I
i feedback control is clamped during idling. i
Ouy e 1 e [t + 1160 pec during iding.) |
EFJ0041D . l
EC'Q i
e ——T———F £ L T T .




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

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 airffuel ratio feedback control is stopped: MIL goes OFF.
Heated oxygen sensor monitor is initially set in No. 1 through
No. 3 cylinder monitoring mode. If monitoring No. 4 through
No. 6 cylinder is needed, short diagnosis connector CHK ter-
minal and IGN terminal using a wire lead for at least 2 seconds,
then remove wire lead from both terminals. A select code then
flashes on and off, setting heated oxygen sensor monitor in
No. 4 through No. 6 monitoring mode. Repeat above opera-
tions to shift heated oxygen sensor monitor from one mode to
the other.

Heated oxygen sensor monitor

0.2 sec. x 2

ON

(Rich)
OFF
(Lean)
————————rt

Monitoring No. 1 - 3 cylinder
Shift operation

0.2 sec.x4

UUUUL UL,

0.6 sec. 3S€c. - . — [o02sec.x3 26sec. ——o
Monitoring No. 4 - 6 cylinder — Monitoring No. 1 - 3 cylinder

R
Select code

. . Select code
Shift operation . ECL1913D

EC-10




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
o 1° (POS) signal or 120° (REF) signal is not input for predetermined time
11 Camshaft position sen- while the engine is running. _
sor signal circuit e Signal sometimes misses. (Abnormal correlation is detected between 1°
(POS) signal and 120° (REF) signal.)
o Mass air flow sensor output voltage is 2.0V or greater for predetermined
2 Mass air flow sensor gtn;ﬁev;hen ignition switch is turned from OFF to ON, or after the engine is MIL fights up
signal circuit e Mass air flow sensor output voltage is less than 0.28V for predetermined
time while the engine is running.
. Engine coolant temperature sensor output voltage is approx. 4.8V or
Engine coolant tempera- | ® em € 15 f )
13 ture sensor signal circuit grr::ter (open circuit) or less than 0.04V (short circuit) for predetermined MIL lights up.
21 Ignition signal circuit o No consecutive ignition signal while the engine is running. —
e Engine coolant temperature sensor output voltage is approx. 0.35V or less :
28 Overheat (sensor normal) for predetermined time. MIL lights up-
a4 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).
. e Intake air temperature sensor continuously emits an output voltage of more
41 L’gﬁ:gra;{gﬁ:gieg;'e than approx. 4.8V (open circuit) or less than 0.04V (short-circuit) for a cer- _—
tain period of time.
43 Throttle position sensor |e Throttle position sensor output voltage is approx. 4.7V or greater (open cir- MIL lights up
signal circuit cuit) or less than 0.04V (short circuit) for predetermined time. )
55 No malfunction o No malfunction is detected in all the above circuits. —
141 o Lock mode in progress
142 e Start permission code
143 e Communication between ECM and IMMU is faulty.
144 | Nissan Anti-Theft Sys- | Communication between ECM and IMMU is fautty. _
145 |tem o Communication between IMMU and key is faulty or key itself is faulty.
146 o New or different key is used.
147 ko EEP ROM built into ECM is faulty.
148 o EEP ROM built into IMMU is faulty.

If any one of the codes 141 through 148 appear on display, the display shows only “NATS MALFUNC-

TION” as a self-diagnostic result.

CONDITIONS TO TURN OFF MALFUNCTION INDICATOR LAMP

After cause of the problem has been eliminated from ignition signal system
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 Ii, 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 hamess, then disconnect them.

EC-11

, tum ignition switch OFF.




' TROUBLE DIAGNOSES

- CONSULT

I SELF-DIAGNOSTIC RESULTS MODE

When any of the control unit input/output signal circuits fails and the self-diagnostic malfunction detection
I conditions are satisfied, the malfunctioning circuit is stored in the memory and displayed later.

Self-diagnostic test items Malfunction is detected when ... Malfunction display item

o e 1° (POS) signal or 120° (REF) signal is not input for predeter-

Camshaft position sensor signal | mined time while the engine is running.

circuit e Abnormal correlation is detected between 1° (POS) signal CAMSHAFT POSI SEN

and 120° (REF) signal.

e Mass air flow sensor output voltage is 2.0V or greater for pre-

: ; - determined time when ignition switch is tumed from OFF to

Mass air flow sensor signal it | ON, or after the engine is stalled. MASS AIR FLOW SEN
e Mass air flow sensor output voltage is less than 0.28V for

predetermined time while the engine is running.

: . e Engine coolant temperature sensor output voltage is approx.

Engine ;‘;ﬁg’,"éi:m{’e'a‘”'e 4.8V or greater (open circult) o less than 0.04V (short circuit) | COOLANT TEMP SEN

for predetermined time.

Ignition signal circuit o No consecutive ignition signal while the engine is running. IGN SIGNAL-PRIMARY

e Engine coolant temperature sensor output voltage is approx. OVER HEAT
0.35V or less (sensor normal) for predetermined time.

e At least one knock sensor indicates the output voltage of
' Knock sensor signal circuit approx. 4V or greater (open circuit) or less than approx. 1V | KNOCK SENSOR

Overheat

(short circuit).

. o ‘Intake air temperature sensor continuously emits an output
Intake air temperature sensor voltage of more than approx. 4.8V (open circuit) or less than | INT AIR TEMP SEN

signal circuit 0.04V (short-circuit) for a certain period of time.

- . e Throttle position sensor output voltage is approx. 4.8V or
;ril'rlcrggle position sensor signal greater (open circuit) or 0.04V or less (short circuit) for prede- | THROTTLE POSI SEN
. termined time.

NO SELF DIAGNOSTIC FAIL-

. _ . - URE INDICATED.
No malfunction o No malfunction is detected in all the above circuits. FURTHER TESTING MAY BE

REQUIRED.

Lock mode in progress

Start permission code

Communication between ECM and IMMU is faulty.
Communication between ECM and IMMU is faulty.
Communication between IMMU and key is faulty or key itself | NATS MALFUNCTION
is faulty.

New or different key is used.

EEP ROM built into ECM is faulty.
e EEP ROM built into IMMU is faulty.

When malfunctions related to the Nissan Anti-theft System are detected, the CONSULT display shows
only “NATS MALFUNCTION” as a self-diagnostic result. When doing trouble diagnoses, use a CON-
SULT program card for NATS. (Refer to EL section.)

Nissan Anti-Theft System

EC-12




TROUBLE DIAGNOSES

CONSULT (Cont’d)
DATA MONITOR MODE
Monitored item ECM Main
[Unit) input signals Description Remarks
signals 9
CMPS-RPM e Indicates the engine speed computed
(POS) [rpm]) from the POS signal (1° signal) of the
camshaft position sensor.
MAS AIR/FL SE [V] e The signal voltage of the mass air flow [e When the engine is stopped, a certain

MAS A/FL SE-R [V]

sensor is displayed.

value is indicated.

COOLAN TEMP/S e The engine coolant temperature (deter- |e When the engine coolant temperature
[°C] or [°F] mined by the signal voltage of the engine | sensor is open or short-circuited, ECM
coolant temperature sensor) is displayed. 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. '
02 SEN-R [V]
M/R F/C MNT o Display of oxygen sensor signal during | e After turning ON the ignition switch,
[RICH/LEAN] air-fuel ratio feedback control: “RICH" is displayed until air-fuel mixture
RICH ... means the mixture became ratio feedback control begins.
: “rich®, and control is being affected o When the air-fuel ratio feedback is
M/R F/IC MNT-R toward a leaner mixture. clamped, the value just before the clamp-
[RICH/LEAN] LEAN ... means the mixture became ing is displayed continuously.
“lean”, and control is being affected
toward a rich mixture.
VHCL SPEED SE o The vehicle speed computed from the
[kmvh] or [mph] vehicle speed sensor signal is displayed.
BATTERY VOLT [V] e The power supply voltage of ECM is dis-

played.

THRTL POS SEN [V]

The throttle position sensor signal volt-
age is displayed.

O 10|00 00|00 [0 P O Pblo

O 00100 POLIO|O| O | blo

INT/A TEMP SE [°C) o The intake air temperature determined by
or [°F) the signal voltage of the intake air tem-
perature sensor is indicated.
START SIGNAL o Indicates [ON/OFF] condition from the o After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardless of the starter signal.
CLSD THL/POSI e Indicates [ON/OFF] condition from the
{ON/OFF] throttle position sensor signal.
AIR COND SIG e Indicates [ON/OFF] condition of the air
[ON/OFF] conditioner switch as determined by the
air conditioner signal.
P/N POSI SW e Indicates [ON/OFF] condition from the
[ON/OFF] Park/neutral position switch signal.
PW/ST SIGNAL o [ON/OFF] condition of the power steering
[ON/OFF) oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.
NOTE:

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

EC-13
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TROUBLE DIAGNOSES

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] inpu} signals Description Remarks
signals

INJ PULSE [msec]

O

INJ PULSE-R [msec]

o 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]

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

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

IACV-AACNV [%] Indicates IACV-AAC/V control value com-
O puted by ECM according to the input sig-
nals.
W/G CONT SV [%)]) Indicates the wastegate valve control
, O solenoid valve computed by ECM
) according to the input signals.
PURG VOL CNV Indicates the EVAP canister purge vol-
[ON/OFF duty] ume control valve computed by the ECM
O according to the input signals.
The opening becomes larger as the
value increases. °
AF ALPHA [%] 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. o d. tor th
cated. o This data also includes the data for the
AJF ALPHA-R [%] air-fuel ratio learning control.
AIR COND RELY The air conditioner relay control condition
[ON/OFF] O (determined by ECM according to the
input signal) is indicated.
FUEL PUMP RELY Indicates the fuel pump relay control con-
[ON/OFF] O dition determined by ECM according to
the input signals.
COOLING FAN The control condition of the cooling fan
[ON/OFF] (determined by ECM according to the
O input signal) is indicated.
ON ... Operating
OFF ... Stop
W/G CONT SV Indicates [ON/OFF] condition of the
[ON/OFF) wastegate valve control solenoid valve
determined by ECM according to the
input signals.
ON ... High turbocharger pressure
OFF ... Low turbocharger pressure
VMOLTAGE Voltage measured by the voltage probe.
PULSE 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.

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

EC-14
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TROUBLE DIAGNOSES

CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

e Hamess and connector
Fuel injectors
Oxygen sensor

LN 1

Engine: After warming up, idle the

IACV-AACNV engine. Engine speed changes according to the |e Hamess and connector
OPENING e Change the IACV-AAC valve opening | opening percent. e IACV-AAC valve
percent using CONSULT,
o Engine: Retum to the original trouble
s " Hamess and connector
ENG COOLANT condition If trouble symptom disappears, see ° N
TEMP e Change the engine coolant CHECK ITEM. * Eﬂg;’:ﬁ:&g’fs"‘ temperature sensor
temperature using CONSULT, ¢ )
o Engine: Retum to the original trouble
condition " R .
ih Lok, If trouble symptom disappears, see e Adjust ignition timing (by moving
IGNITION TIMING | ¢ Timing light: Set i
o Retard the ignition timing using CHECK ITEM. camshatft position sensor)
CONSULT.
. Engine: After warming up, idle the o Hamess and connector
A switch “OFF- o Compression
POWER BALANCE |*® Shift lever *N* Engine runs rough or dies. o Injectors .
® . . e Ignition coil with power transistor
o Cut off each injector signal one ata o Spark plu
time using CONSULT. e pligs
o Ignition switch: ON e Hamess and connector
COOLING FAN o Tum the cooling fan “ON" and “OFF Cooling fan moves and stops. e Cooling fan motor
using CONSULT. e Cooling fan relay
e Ignition switch: ON (Engine stopped)
FUEL PUMP RELAY | * Turnthe fuel pump relay “ON" and Fuel pump relay makes the operating e Hamess and connector
; “OFF" using CONSULT and listen to | sound. e Fuel pump relay -
operating sound.
SELF-LEARNING o In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching “CLEAR" on the
CONT screen.
o Engine: Return to the original trouble o Hamess and connector
condition ) . .
;gESOCHARGE o Change the wastegate valve control g ggéblKel %T‘ptom disappears, see . vwala:;egate valve control solenoid

solenoid valve opening percent using
CONSULT.

e Vacuum hose

EC-15
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TROUBLE DIAGNOSES

l CONSULT (Cont’d)
FUNCTION TEST MODE -
l FUNCTION TEST
v ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
I o Ignition switch: ON
SELF-DIAG (Engine stopped) -
RESULTS o Displays the results of on board - Objective system
diagnostic system.
I o Ignition switch: ON e Harness and connector
(Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed
e Throttle position sensor circuit is | opened throttle position)
I 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 o Throttle linkage
: in which idle is selected by throttle { closed . e Verify operation in DATA
position sensor.) MONITOR mode.
e Harness and connector
I o Ignition switch: ON Range (Throttle e Throttle position sensor
THROTTLE POSI (Engine stopped) I valve fully opened | More than |® TTrottie position sensor
o Throttle position sensor circuit is adjustment
SEN CKT . — Throttle valve | 3.0V .
tested when throttle is opened and fully closed) o Throttle linkage
l closed fully. y o Verify operation in DATA
MONITOR mode.
o Ignition switch: ON o
. ut of N/P
l PARK/NEUT POSI (Engine stopped)  ~ }pesitions OFF o Harness and connector
SW CKT o Neutral position switch circuit is o Neutral position switch
tested when shift lever is In N/P positi ON o Linkage adjustment
| manipulated. n N/F positions
e Ignition switch: ON
(Engine stopped) e Harness and connector
FUEL PUMP o Fuel pump circuit is tested by There is pressure pulsation on ° :z::: P ::2" rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. * Fu ZIter'::l fn
pressure when fuel tube is ° 09ging
pinched. o Fuel level
* Ignition switch: ON e Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and o Cooling fan motor
CIRCUIT e Cooling fan circuit is tested when | stops every 3 seconds. o Cooling fan rela
cooling fan is rotated. 9 y
e Ignition switch: ON — START
e Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
START SIGNAL temperature before cranking, and | Start signal: OFF — ON ° Harr?ess a’?d conneclor
CIRCUIT . e Ignition switch
average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

EC-16




TROUBLE DIAGNOSES

CONSULT (Cont’'d)
N T
FUNCITT'(;M TES CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON
(Engine running) Locked position | ON H d )
PW/ST SIGNAL o Power steering oil pressure switch . Pa'"essta". °°".';e° or e
CIRCUIT circuit is tested when steering * szv:z: :é:::g :;' pn::sure swite
wheel is rotated fully and then set | Neutral position OFF ¢ g of pump
to a straight line running position.
e Vehicle speed sensor circuit is Vehicl d inout H ss and connector
VEHICLE SPEED tested when veicle is running at | £ SPeSd A Voo e Jonnec o
SEN CKT a speed of 10 kmvh (6 MPH) o signal is greater than e Vehicle speed sensor
higher. (2 MPH). e Speedometer
o After warming up, idle the engine. o Adjust ignition timing (by moving
9
e Ignition timing is checked by read- s camshaft position sensor or dis-
IGN TIMING ADJ ing ignition timing with a timing | "¢ ""‘"l‘g "gmt:‘:‘::r‘::;"e tributor)
light and checking whether it same value on ’ o Camshatft position sensor drive
agrees with specifications. mechanism
o INJECTION SYS (Injector, fuel
pressure regulator, harness or
= . - connector)
o Air-fuel ratio feedback circuit -
(injection system, ignition system ' o IGNITION SYS (Spark plug, igni-
MIXTURE RATIO vacuum system, etc.) is tested by g:ygg':.se"sg' c;ou:;r: More g‘:’; ::mer transistor hamess
TEST examining the oxygen sensor out- n © fimes dunng 10 sec

put at 2,000 rpm under non-
loaded state.

onds

o VACUUM SYS (Intake air leaks)
o Oxygen sensor circuit

o Oxygen sensor operation

o Fuel pressure high or low

e Mass air flow sensor

POWER BALANCE

e After warming up, idle the engine.

o Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rotation
is examined to evaluate combus-
tion of each cylinder. (This is only
displayed for models where a
sequential multiport fuel injection
system is used.)

Difference in engine speed is
greater than 25 rpm before
and after cutting off the injec-
tor of each cylinder.

o Injector circuit (Injector, hamess or
connector)

 Ignition circuit (Spark plug, ignition
coil, power transistor hamess or
connector)

e Compression

e Valve timing

IACV-AACIV
SYSTEM

e After warming up, idle the engine.

o |ACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 0%, 20%
and 80%.

Difference in engine speed is
greater than 150 rpm between
when valve opening is at 80%
and at 20%.

e Harmess and connector

o IACV-AAC valve

o Air passage restriction between air
inlet and IACV-AAC valve

¢ IAS (Idle adjusting screw) adjust-
ment




TROUBLE DIAGNOSES

-

' Symptom Matrix Chart
RELATION BETWEEN CONTROL ITEMS AND SENSORS/ACTUATORS

L
I
I

Control items | £,,a1 injection

control

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

. Sensors and actuators

Fail-safe

©| \dle speed control
© | Fuel pump drive control

Camshatt position sensor

© | Air conditioner cut control

© | Healed oxygen sensor heater control

Mass air flow sensor

O | ©| ©| ignition timing control

O
0]

Enginé coolant temperature sensor

()

(®)] O | Auxiliary electric fan control

0O |O|O| Turbo pressure control

o}le

OO | ©| ©| Fuel injection control

OO0 |0 | ©] Fuel cut control

Intake air temperature sensor

Heated oxygen sensor

Knock sensor

Vehicle speed sensor

Sensors

Throttle position sensor

ol |0 0|0 |0 |O | set-diagnosis

START

Ignition switch

IGN

o|o|lo| |©

Air conditioner switch

0|0|0

ol |o|0]|]0 |0 (o) 0| ©| ©/| Airtuel ratio feedback control

ojojoe| |oe|O

Park/neutral position switch

Power steering oil pressure switch

o} |ololojelo

o| |o] |o]|o|of |O

olojolol|oe| oo

Battery voltage

(9
o

Injector

ole|o] O] .|o|e|0

Dropping resistor

o

Ignition coil (built-in power transistor)

|ACV-AAC valve

ol|o

Air regulator

Fuel pump relay

Actuators

Fuel pump

0{0|0

ECM & IGN coil relay o0lo|o}| 0O

Auxiliary electric fan relay

olojoe

ojo|o

Wastegate valve control solenoid valve

FPCM : ©

Others

Canister O

EC-18
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TROUBLE DIAGNOSES

Idle Speed Inspection and Adjustment
Idle speed specification (After warm-up)

ECL1262D

Idle adjust screw

ECL1264D

e Tum idle adjust screw (IAS) on the IAA unit to adjust base idle
speed to 900 rpm.

e Tuming IAS clockwise makes base idle speed lower. Tuming
IAS counterclockwise makes base idle speed higher.

EC-19

Cancel “IACV-AAC VALVE ADJ” in “WORK SUPPORT”
mode with CONSULT.
Connect IACV-AAC valve harness connector.

Check that the actual idle speed is 950+50 rpm.

|

CONSULT Engine type RB26DETT
/ Idle speed 950250 al
i Base idle speed
) g:::;ggr for (Feedback control cancelled) 900
CONSULT Ignition timing (BTDC®/rpm) 2021/900 I
/ // (Feedback control cancelled)
CO density (%) 0.1, max.
ECL 16380 HC density (ppm) 50, max. TF
e Warm up engine to normal operating temperature.
e Connect “CONSULT" to the data link connector for CON- [PD
SULT (under the instrument lower driver panel) and tumn
ignition switch ON.
@ e Connect a tachometer to the engine speed detection ter- BR
minal.
e Check that the air conditioner load, power steering pump
load, and various electrical loads are not applied to the §T
engine. Also check that lever is set to Neutral.
ECL1914D RS
Under intake manifold collector . e Perform “IACV-AAC VALVE ADJ" in “WORK SUPPORT” A
mode with CONSULT. HA
Hamess connector IACV-AAC valve o Disconnect IACV-AAC valve harness connector.
(Above step cancels the idle speed feedback control.) EL
SD



TROUBLE DIAGNOSES

R T NEN Ignition Timing Inspection and Adjustment

'gmm imine de‘ec"on e Install a timing light to the ignition timing detection loop (blue).
E e Perform “IACV-AAC VALVE ADJ” in “WORK SUPPORT”
= mode with CONSULT.
e Disconnect IACV-AAC valve harness connector.

(Above step cancels the idle speed and ignition timing feedback -
controls.)

ECL1915D

e With the engine idling, check that the ignition timing and base
idle speed is BTDC 20°+1/900 rpm.

S Timing gaige’ " "+
| e If not within the specifications, loosen the camshaft position

=T

) Y T I / sensor mounting bolt, turn the camshaft position sensor and
SO <§ / adjust the ignition timing to BTDC 20°+1/900 rpm. Turmng the
7, camshatft position sensor counterclockwise advances the igni-
tion timing.
0 10 20
(8T0C*)
EMLO993D

Ignition timing e Race engine and check that the ignition timing advances
retard direction // immediately.

\ ) / \ } e Cancel “IACV-AAC VALVE ADJ” in “WORK SUPPORT"
-Camshatt position sensor mountmg bolt mode with CONSULT.
> - X / @ e Connect IACV-AAC valve harness connector.

Ignition timing
advance direcuon

/g"’ ECL1643D

EC-20




TROUBLE DIAGNOSES

Insert probe into left exhaust pipe.

D
U

ECL1788D|

Malfunction indicator lamp

EC00090D

Air/Fuel Ratio Inspection

CO/HC DENSITY INSPECTION

The vehicle uses air/fuel ratio feedback system with leamning 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:
For adopting exhaust pressure-sensitive control muffler,
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 If not within the specifications, check the air/fuel ratio feedback

status as follows.

e Select “M/R F/C MNT” (cyl. No. 4 - 6) and “M/R F/IC MNT
(R)" (cyl. No. 1 - 3) in “DATA MONITOR” mode.

¢ Run engine at approx. 2,000 rpm or higher and check that
“RICH" and “LEAN" are displayed alternately.

@ e Tumn 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 hamess, 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.

CAUTION:

When heated oxygen sensor monitor is initially set in

operation, it monitors CO-HC density for No. 1 through No.3

cylinders. CO-HC density for No. 4 through No. 6 cylinders
must also be monitored. For monitor selection procedures,

refer to “MALFUNCTION INDICATOR LAMP (MIL)

INDICATION”, “Self-diagnosis”, EC-9.

EC-21
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TROUBLE DIAGNOSES

- Fuel Pressure Inspection
QUICK INSPECTION
Fuel filter E e Turn ignition switch ON (engine not running).
2/ e Select “FUEL PUMP CIRCUIT” in “FUNCTION TEST"
mode.

e Pinch fuel feed hose with fingers and check for pulsation.
@ e Pinch fuel hose between fuel filter and fuel gallery with
fingers while fuel pump is operating. Hose should feel hard

or pulsating.

e Hose is hard.
o Pulsating.

ECLO0738D,

INSPECTION USING FUEL PRESSURE GAUGE

Releasing fuel pressure
e Start engine.
2/ 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.

7

Driver dashboard side
; \¥>)

&\

Fue!l pump fuse

Installing fuel pfessure gauge

SR
ST19590000 e Connect a fuel pressure gauge (SST) between fuel filter and
A fuel gallery.
CAUTION:

When disconnecting fuel hose, use shop cloth to remove any
fuel leaks. '

e Clear “FUEL PRESSURE RELEASE”.

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

EFJ0828D 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-22




Fuel-cut Function Check

_
TROUBLE DIAGNOSES 1
1

% MONITOR ¥ NoFAL [] 1. Select “INJ PULSE" and “INJ PULSE-R" in “DATA MONI-
&rjl;sdfspg(POS) 2500rpm TOR” mode with CONSULT.
: 2.6msec 2. Start engine and rev it up to approx. 2,500 rpm.
N PULSER 2.6msee 3. Release accelerator pedal and make sure that “INJ @] '
PULSE” instantaneously drops to approx. 0.7 msec.
RECORD !
3 1 Ty
% MONITOR % NoFalL [ -
CMPS-RPM(POS) 1625rpm
INJ PULSE 0.7msec
INJ PULSE-R 0.7msec l
BR
| | o |
[ RECORD I
RS
SEF151X|
1. Warm up engine to normal operating temperature.
2. Remove injector harness connector and install test lamp HA '
instead.
3. When engine is operating at speeds more than approx.
2,500 mpm, release accelerator pedal and make sure that EL l
test lamp instantaneously goes out. .

EC-23




I TROUBLE DIAGNOSES
- ECM Input/Output Signal Reference Value
I SIGNAL VOLTAGES MEASURED WITH OSCILLOSCOPE AND CIRCUIT TESTER
Signal voltages measured at ECM terminals with a circuit tester and example of waveforms displayed on an
oscilloscope are shown below.
Measured data are affected by many factors such as irregularity of parts, vehicle history, operating
' conditions, erivironment, service status, and measuring instruments and methods.
l 101{102/103/104[105]106]107{108)f 1 |2 |3 }4 |56 |7 |89 |10 n 21]22]23]2425|26]27|28]29]30||41]42|43])44]45|46|47 |48|49|50
109110f111]112[113]114[115)116{]11]12{13|14{15[16]17]18]|19]|20 31[32]33]34|35]36|373839]40{|51|52|53|54|55|56]57 |5859]60
l _ @ (“") AL CHK1IGN| (Data link connector for CONSULT)
ECQ1587D
' Terminal Signal A
No. gnal name At idle At approx. 2,000 rpm
When cranking: Approx. 0.06 - 0.09V
I ) 7
e
H I
e — Approx. 0.08V
l i i ;
1 oms{ ¢ ¢ 1 | 3 L
g Ignition signal Ll ;
1 (power transistor ECL1925D b
' 12 drive signal) At idle: Approx. 0.06 - 0.09V -
13 Vi 1 | 20ms
6 i [
N i ECL19270
' 0 } : :
% 20ms ' !
t ]| N
' ECL1926D
Battery voltage Battery voltage
e T T T
0 1 o 1! ]
10 i 10 ; —
4 IACV-AAC valve 5 U1 T U 5 ] I
control signal 0 T T 0 !
: ! i H
2mS [ ~+—2m$S :
I Tl T ‘
Auxiliary electric Fan stopped: Battery voltage
6 cooling fan relay Fan operating: Approx. 0.2V -
control signal
Approx. 1V Approx. 2V
(\2] T - - T Vi— - -
S e s
T T i
7 Tachometer drive S = Jﬂ T P I Oj
signal ¢ 1 =TT A =t
i : ! oo d
m‘s IR —=——Sms 1 | .
T 71 1 NN
ECL1928D
8 Ignition switch Ignition switch OFF: Approx. OV -
(IGN) | (IGN) signal Ignition switch ON: Battery voltage
9 Air conditioner Air conditioner OFF: Battery voltage -
relay control signal | Air conditioner ON: Approx. 1V
NOTE: Above voltages are measured values obtained by analog circuit tester.
EC-24
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TROUBLE DIAGNOSES

ECM Input/Output Signal Reference Value

(Cont’d)
Temrxal Signal name At idle At approx. 2,000 rpm
. Approx. 1V
ECM & IGN coil — s
16 K (2 seconds atter ignition switch is turned OFF: Batte -
relay control signal | yo,= 9 y
Battery voltage Battery voitage
Wi )
20 L1l ; 20
I R Is
Injection pulse 1o} - 10
17 monitor signal (Ti 5 5
monitor) o 5‘!
———20ms | Omsi |
1 i L Ml !
ECL1936D ECL1937D
Approx. 0.8V
18 Fuel pump relay (Within 5 seconds after ignition switch is turned ON: -
control signal Approx. 0.8V
Thereafter: Battery voltage)
Power steering oil | Steering wheel not tumed: Approx. 4.5V
19 pgess::re switch Steering wheel turned: Approx. OV -
signa
21 Receive (Data CONSULT connected: Approx. 0.2V
(RX) mqg( to control CONSULT-disconnected: Battery voltage -
uni
22 Transmit (Data CONSULT connected: Approx. 9V, max.
() output from control | CONSULT disconnected: Approx. OV -
unit)
- | Approx. 0.4 - 2v*
gg ,'f2'°°k SeNsor sig- | +'Voltages varies with measuring range (intemal resis- -
' tance) of a circuit tester.
Battery voltage At more than approx. 2,200 rpm: Approx. 4V
(V:' V)
30, 30
Wastegate valve fg fg
25 control solenoid 0 0
valve control sig- !
nal |
Ors | Oms
T |
ECL1938D ECL1939D
(Duty ratio: Approx. 85%)
Mass air flow sen- | Approx. OV
26,34 sor ground -
Mass air flow sen- | Approx. 0.8V Approx. 1.2V
27 sor signal (R) (No.
4 - 6 cylinders) :
Engine coolant gr;_’g;ne coolant temperature at approx. 20°C: Approx.
28 ;%ng:gi"e sen- Eg%ine coolant temperature at approx. 80°C: Approx. h
Clamped in 0.1 to 0.6V range (approx.) ‘ Fluctuates between
approx. 0.1 to 0.3V and approx. 0.6 to 1V
) T
Heated oxygen g i
29 sensor signal |
(R)(No. 1 - 3 cylin- 0 a
ders)
=S ]
i |
30, 50, Approx. OV
60, 108, | Ground -
116
32 Malfunction indica- | Lamp OFF: Battery voltage -

tor lamp

Lamp ON: Approx. OV

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

ECM Input/Output Signal Reference Value

. (Cont’d)
Ter;lrg.na' Signal name Atidle At approx. 2,000 rpm
Mass air flow sen- | Approx. 0.8V Approx. 1.2V
35 sor signal (No. 1 -
3 cylinders)
36 Intake air tempera- | Intake air temperature at approx. 20°C: Approx. 3.5V
ture sensor signal | Intake air temperature at approx. 80°C: Approx. 1.2V b
o Approx. 0.5V Approx. 1V
38 Throttle position (Ignition switch ON, engine not running) (Voltage increases in response to accelerator pedal
sensor signal Throttle fully closed: Approx. 0.5V depression)
Throttle fully open: Approx. 4.2V
Approx. 2.6V Approx. 2.6V
(v‘)] v e vy
'dandndnnod
Camshalft position ;I' 11 (] :
41 sensor 1° (POS) L
signal |
e LU S
L 1
ECLO116D . ECLO117D
Approx. 1.3V Approx. 1.3V
v) — A T
6 nint ¢ ] L
42 Camshatt position ; %t 2 14 F 1 mm
a5 |sensor 120° (REF) o I o ] )
signal T T4 ]
T
| ==T=20ms i i
T"'}"’ | P17t
ECL19290 ECL19300
43 lgnition switch ov . -
(START) signal (Ignition switch START: Battery voltage)
44 Park/Neutral posi- | Select lever in Neutral: Approx. OV -
tion switch signal | Select lever in other than Neutral: Approx. 4.5V
" | Air conditioner Air conditioner OFF: Approx. 4.7V
46 -
switch signal Air conditioner ON: Approx. OV
47 Check (Diagnosis | CONSULT connected: Approx. OV -
(CHK) |start) CONSULT disconnected: Approx. OV
Throttle position Approx. SV
48 sensor power sup- -
ply :
Control unit power | Battery voitage
49, 59 supply -
.| Approx. 4.8V or OV When driving at approx. 40 km/h: Approx. 2.2V
W)
R +
53 Vehicle speed sen- g

sor signal

Yy
>0ms

ECL1940D

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

ECM Input/Output Signal Reference Value

(Cont’d)
Tem)i-nal Signal name At idle At approx. 2,000 rpm
54 IMMU Battery voltage hant
Clamped in 0.1 to 0.6V range (approx.) Fluctuates between approx. 0.1 to 0.3V
and approx. 0.6 to 1.0V
(v
3
Heated oxygle?N 2
55 sensor signal (No. |
4 - 6 cylinders) 0 A
~—1S
1
. Approx. 0.5V Approx. 1V )
56 Throttle opening Ignition switch ON, engine not running) (Voltage increases in response to accelerator pedal
signal hrottle fully closed: Approx. 0.5V depression.)
Throttle fully open: Approx. 4.2V =
58 Blattgry power sup- | Battery voltage (constant) - BR
ply
When cranking: Battery voltage l
. ST
40 4
30
20
1 g Battery voltage RS l
I ‘ '
101 . (; !
103 i 49 HA
. . o 30 igl
}?g ' :'Ina‘lecwr drive sig ECL1931D 20 I
112 At idle: Battery voltage [
114 —~—T-20ms ;
e ' | EL l
40
b ECLO131D :
10 D
o
[ 11
ECLO130D
Fuel pump termi- | Within approx. 1 second after engine starts: Approx. 4V | Approx. 2V
104 nal voltage control | Thereafter: Approx. 2V
output signal
(FPCM) 1
Fuel pump termi- | Within approx. 1 second after engine starts: Approx. 4V Approx. 2V
106 nal voltage control | Thereafter: Approx. 2V
output signal
(FPCM)
Back electromotive | Battery voltage (constant)
109 current feedback -
circuit
Heated oxygen Approx. 0.3V
115 (Ignition switch ON: Battery voltage)

sensor heater con-
trol signal :

(Battery voltage at approx. 2,800 rpm, min.)

NOTE: Above voltages are measured values obtained by analog circuit tester.
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MODIFICATION NOTICE:
e GT-R model has been added.

TRANSFER
e ATTESA E-TS system has been added.

SECTION I I
e ATTESA E-TS PRO system has been added.

(For hydraulic oil and component parts, refer to PD section. For trouble diagnostic procedures, refer to BR
- section.)

‘ CONTENTS

E-TS HYDRAULICOIL ................... 2 E-TS Lock Inspection..................... 9
Leakage Inspection... rresreeeesaearenanes 2 COMPONENT PARTS REMOVAL AND
Oil Level Inspection......... 2 INSTALLATION........coeteeeeeeeeeeeeeeeeer e e eeaeeseenes 11
Air Bleeding 3 E-TS ACIUALOT .....cuvreeenenencecneneiieeenesasaeesessssseenas 11
Evacuation 7 Accumulator ... 12
Oil Pressure INSPECHION ... eneene 8 Hydraulic Lines............... 14
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E-TS HYDRAULIC OIL

al

Cracked hose

AN

Cracked tube

& 4

Flare nut
Hose clamp

iy

Union bolt
TFC0118D

I

E-TS actuator

on transfer side) '\l\
¢ NN

TFC0428D

Leakage Inspection

Check hoses and tubes for leakage at connections. Also check
for scratches, twisting, deformation, interference with adjacent
parts and loose connections. Repair or replace faulty parts if
necessary.

Check reservoir tank and cap for damage, deformation and
leakage. Replace faulty parts with new ones.

Check E-TS actuator air bleeder and connections for leakage.
Repair or replace faulty parts if necessary. If leakage at or
around E-TS actuator is noted, replace it as a E-TS actuatcr -
assembly.

Check air bleeder (on transfer actuator side) and connections
for leakage. Repair or replace faulty parts if necessary. If leak-
age at or around transfer actuator is noted, replace it as a
transfer actuator assembly.

If hydraulic oil in reservoir tank is reduced although actuator,
piping and tank are free from leakage, it may be leaking- into
transfer interior. If necessary, disassemble transfer to check
and locate the cause of leakage.

Oil Level Inspection

1.
2.

Remove E-TS oil level access lid from right side of trunk room.
Tum ignition switch ON. Make sure that oil level is within the
MAX-MIN lines on reservoir tank.

" CAUTION:

If ignition switch has been turned OFF for a long period of
time, oil in E-TS actuator might return to reservoir tank,
causing oil level to exceed MAX line. Be sure to turn igni-
tion switch ON before checking oil level.

When replenishing oil, be careful not to spill it into trunk
room.

TF-2




E-TS HYDRAULIC OIL

Y
— A

~ CONSULT

Data link connector
for CONSULT

oA\

|[Ig| SELECT WORK ITEM DI
| ETS AIR BLEEDING |

| ETS OIL PRESS CHECK
| ETS LOCK CHECK

J
|
n
|
.

MT877D

HETS AR BLEEDINGH

toucH START IN
THE FOLLOWING CONDI-
TION.

«ENGINE : STOP
«IGN : ON

[ END | SIART

| SMT878D

HETS AIR BLEEDINGH

CHECK OIL LEVEL IS AT
MAX. LINE ON RESERVIOR
TANK.

THEN TOUCH NEXT STEP.

END-_——] NEXT STEP |

SMT879D

HETS AIR BLEEDINGH

LOOSEN AIR BLEEDER
UNTIL OIL IS DRAINED.
THEN TOUCH NEXT STEP.

L _ |
END NEXT STEP

SMT880D

Air Bleeding
(E) wiTH consuLt

1.
2. Connect CONSULT to data link connector.
3.
4. Touch “START", “ABS” and “WORK SUPPORT” on CONSULT.

5.

6.

7. Pour oil into reservoir tank until oil level is approx. 30 mm

Turn ignition switch OFF.

Turn ignition switch ON.

Touch “ETS AIR BLEED".

Touch “START".

above MAX line. Touch “NEXT".

CAUTION:

When replenishing oil, be careful not to spill it into trunk room.

Open E-TS actuator air bleeder and bleed air from suction line
(reservoir tank-to-E-TS actuator). Then tighten air bleeder to

specified torque.
Air bleeder tightening torque:
5.9 - 7.8 N-m (0.6 - 0.8 kg-m)
Touch “NEXT STEP".

TF-3
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E-TS HYDRAULIC OIL

OPEN/CLOSE

IS BLEEDED.

METS AIR BLEEDINGH
(HIGH PRESS SIDE)

ToucH START. THEN

(FINAL DRIVE SIDE) AT
1TIME/1SEC UNTIL NO AIR

«

AIR BLEEDER

[_END |

START _ |

SMT881D)

HETS AR BLEEDINGH
(HIGH PRESS SIDE)

PUMP OFF

WHEN THE WORK IS FIN-
ISHED, TOUCH NEXT STEP.

e ——

e ——

END |

NEXT STEP |

SMT8820

(VALVE AIR

METS AR BLEEDINGHE

ToucH START.

BLEEDING)

END || START |

SMT883D
HETS AR BLEEDINGH
(VALVE AIR BLEEDING)
. WAIT....
[ END || ]
SMT884D

SWITCH.)

HETS AIR BLEEDINGH
(OIL LEVEL ADJ)

ToucH START.

(PUMP IS OPERATED, THEN
PUMP IS STOPPED DUE TO
OPERATION OF PRESSURE

END

[ START |

SMT885D

T

Air Bleeding (Cont’d)
10. Touch “START". Bleed air from transfer actuator.

11. Tighten air bleeder to specified torque. Touch “NEXT STEP".
Air bleeder tightening torque:
[0]5.9 - 9.8 N-m (0.6 - 1.0 kg-m)

12. Touch “START". Bleed air from reservoir tank return line.

13. Touch “END".

14. Touch “START".

TF-4




E-TS HYDRAULIC OIL

Air Bleeding (Cont’d)

15. When “PUMP OFF" appears on display in place of “PUMP

METS AR BLEEDINGH ON", check and correct oil level in reservoir tank.
(OIL LEVEL ADU)
WAIT. ... @
EC I
L _END | |

SMT886D

16. Touch “END”.

HETS AR BLEEDINGH PD
(OIL LEVEL ADJ)
_
ADJUST OIL LEVEL TO BR
THE FOLLOWING.
+OIL LEVEL : BETWEEN MAX. ST
AND MIN. LINE
[_END 2
) SMT887D| RS
e “STOP” may appear on display. This occurs when engine A
is started and vehicle is driven or when E-TS/ABS system
malfunctions, during air bleeding procedures. When it
appears, suspend air bleeding procedures and perform EL

self-dlagnostlc procedures for E-TS system. Repair faulty
areas. ’

e “EMERGENCY STOP” appears on display when E-TS/ABS SB)
system malfunctions and air bleeding operation is per-
formed under a fail-safe condition. (When oil level is lower
than specified level after new actuator assembly or pipes
are installed, turning ignition switch ON may set E-TSIABS
system in a fail-safe condition.)

TF-5
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E-TS HYDRAULIC OIL

TFC0665D

— |

i

i

TFC0614D)

E-TS actuator
(on transfer side)
Ve AN

Air Bleeding (Cont’d)

WITHOUT CONSULT

.~ Pour oil into reservoir tank until oil level is approx. 30 mm

above MAX line.

CAUTION:
When replenishing oil, be careful not to spill it into trunk room.

Before air bleeding procedures are performed, make sure that
ignition switch is OFF.

2. Open E-TS actuator air bleeder. Bleed air from suction line

(reservoir tank-to-E-TS actuator) until air no longer is dis-
charged from air bleeder opening. Close air bleeder and
tighten it to specified torque.

Air bleeder tightening torque:

[C}5.9 - 7.8 N-m (0.6 - 0.8 kg-m)
When air bleeder is opened, oil inside suction line flows down-
ward by gravity.

Turn ignition switch ON without starting engine.

Remove air bleed connector located at lower instrument panel
on driver’s side.

When air bleed connector is removed, its wiring will be open
and set in air bleed mode. At the same time, pump motor
operates for several seconds and stops. Thus, a certain
degree of oil pressure occurs on transfer actuator side.

Open air bleeder on transfer actuator side and bleed air from
actuator. Then tighten air bleeder to specified torque.

Air bleeder tightening torque: :

[0)5.9 - 9.8 N-m (0.6 - 1.0 kg-m)

b
CAUTION:

Be sure to open air bleeder when pump motor is inopera-
tive. As soon as pump motor starts, close air bleeder.

Do not operate pump motor for more than 10 seconds at
a time.

Make sure that hydraulic oil in reservoir tank is free from
air sucking due to insufficient hydraulic oil quantity. If air
sucking is noted, perform air bleeding procedures all over
again.

TF-6




E-TS HYDRAULIC OIL

D) R Oil filter surace

; / Air bleed connector

TFCO0614D)

g

To evacuation pump

TFC0430D,

Air Bleeding (Cont’d)

6. Connect and disconnect the wire lead to and from air bleed
connector intermittently in response to ON-OFF operation of
motor pump in order to bleed air from reservoir tank return line.
Refer to the figure at left as a guide for air volume to be bled.

CAUTION:

Do not operate pump motor for more than 10 seconds at a

time.

- @

7. Replace air bleed connector in its original position and check Eg

oil level in reservoir tank.

Evacuation

After replacing actuator assembly, pipes, etc. with new ones,
abnormal noise may be emitted at or around actuator when engine
is started. When it occurs, evacuate actuator and hydraulic line so
that air is completely expelled from these parts.

1.
2.

Make sure that pipe connections are tight, and that reservoir
tank oil level is correct.

Remove air bleed connector and turn ignition swutch ON.
Within 10 seconds after ignition switch has been turned ON,
depress brake pedal 5 times to set vehicle in 2WD mode. At
this point, make sure that 4WD warning lamp blinks 2 times per
second.

Remove cover from reservoir tank cap. Connect a vacuum
hose or air conditioner evacuation pump to reservoir tank cap.
Evacuate reservoir tank at a vacuum pressure of more than
-96 kPa (720 mmHg) for at least 10 minutes.

Use a gauge manifold to check vacuum pressure discharged.

CAUTION:

Completely clean vacuum hose to be used for evacuating
reservoir tank since it may have been used with different
types of oil. Failure to follow this instruction results in oil
leakage.

Upon completion of evacuation procedures, completely
wipe clean traces of oil from cap surface.

Connect air bleed connector in its original position. Return
vehicle operation from 2WD mode to 4WD mode. Check and
correct reservoir tank oil level. Turn ignition switch OFF.

TF-7
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E-TS HYDRAULIC OIL

seLecT work meM LT} Oil Pressure Inspection

ETS AIR BLEEDING ] E WITH CONSULT

(&
r 1. Turn ignition switch OFF.

. Turn .
L ETS OlL PRESS GHECK | 2. Connect CONSULT to data link connector.
[ EersiockcHeck | 3. Turn ignition switch ON.
r I 4. Touch “START", “ABS” and “WORK SUPPORT" on CONSULT.

5. Touch “ETS OIL PRESS CHECK".
L |
| |
SMT877D|

6. Touch “START".

M ETS OIL PRESS CHECKN

ToucH START IN
THE FOLLOWING CONDI-
TION.

« ENGINE : STOP
«IGN : ON

END_J[ START |

SMT888D|

7. Set oil pressure gauge in position on vehicle. Bleed air from
METS OIL PRESS CHECKN hydraulic oil line.

CONNECT OIL PRESSURE 8. Touch “START".
GAUGE,

THEN ToucH START.
(PUMP IS OPERATED))

[ END || START |

SMT889D:
9. Check oil pressure.
(OIL PRESS CHECK) Approx. 0.30 - 0.49 MPa (3.0 - 5.0 kg/cm?)
PUMP OFF é O.U'{'rouc;l\ “END".
AUTION:
CHECK OIL PRESSURE. Upon completion of oil pressure inspection, bleed air from
hydraulic circuit.

[ END [ |
SMT890D

N A (8 witHouT coNsuLT
oy A= N - -
N % § ///// \ 1. Raise vehicle off the ground. Install an oil pressure gauge

AN — W\ (special service tool) in line between E-TS actuator and trans-

S T KV48100410-1 N fer actuator, then open valve.
NS ° 2. Bleed air from hydraulic circuit.

b .{;'\}.\i
( Kv481035
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E-TS HYDRAULIC OIL

Air bleed connector

TFC0614D

|[E| SELECT WORK ITEM [:Il
| ETS AIR BLEEDING |

ETS OIL PRESS CHECK J
ETS LOCK CHECK |

I
I
I |
I
L |

HETS LOCK CHECKH

ToucH START IN
THE FOLLOWING CONDI-
TION.

*ENGINE : STOP. IGN:ON
«UFT VEHICLE (SOALL
WHEELS CAN BE TURNED)

*PKB : OFF
oG@ POSITION:*"N* _
END || START |
SMT891D

HETS LOCK CHECKH

ToucH START.
(ETS IS LOCKED)

END

[ START |

SMT892D|

B ETS LOCK CHECKH
{ETS LOCK)

WHEN REAR RH WHEEL IS
ROTATED BY HANDS, CHECK
THE ROTATION OF REAR LH
AND FRONT WHEEL.

[ END [ ]

SMT893D

Oil Pressure Inspection (Cont’'d)

3. Tum ignition switch ON without starting engine.
4. Remove air bleed connector and check oil pressure when
E-TS actuator motor operates.
Oil pressure:
Approx. 0.30 - 0.49 MPa (3.0 - 5.0 kg/cm?)

®

CAUTION:

Do not operate actuator motor for more than 10 seconds at a

time.

5. Remove oil pressure gauge and bleed air from hydraulic cir-
cuit.

EC

E-TS Lock Inspection

' WITH CONSULT

Turn ignition switch OFF.

Connect CONSULT to data link connector.

Turn ignition switch ON. -

Touch “START", “ABS” and “WORK SUPPORT” on CONSULT.
Touch™ETS LOCK CHECK".

PD

-

BR

WP@N*

RS

6. Raise right front and right rear wheels off the ground using
garage jacks. Securely chock left front and left rear wheels.

7. Move AT select lever to Neutral, then release parking brake.

8. Touch “START".

HA

SD

9. Touch “START".

10. Slowly turn right rear wheel by hand to make sure that right
front wheel also turns.
11. Upon completion of inspection procedures, touch “END".

TF-9




E-TS HYDRAULIC OIL

E-TS Lock Inspection (Cont’d)

1.
2.

o Ao

o

WITHOUT CONSULT

Turn ignition switch OFF.

Raise right front and right rear wheels off the ground using
garage jacks. Securely chock left front and left rear wheels.
Move A/T select lever to Neutral, then release parking brake.
Turn ignition switch ON without starting engine. Remove air
bleed connector and operate E-TS actuator.

Slowly turn right rear wheel by hand to make sure right front
wheel also tumns.

Connect air bleed connector in its original position.

TF-10
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COMPONENT PARTS REMOVAL AND INSTALLATION

E-TS Actuator

To reservoir tank

@

To transfer Actuator bracket

~_ 0 r0) 30-39
) {UJ (03-0.4) E@ '
i 50 - 68 -
S | S\ @ ﬂ
S ~ 3.0-39(0.3-04
[O] 7s- 107 7 \1 © ( )
(0.8-1.1) P@
| /\
E-TS actuator assembl l
Copper p - actuator assembly BR
washer PJ 50 - 68 (5.0 - 7.0)
Pressure hose A T:_ '
Detail A Retum hose —_/ ] O o

Insert hose until its end reaches port
mark on mating part. Securely clamp
hose 12 to 13 mm from hose end, ‘ &\ washer ©
leaving a thread length of less than Cip  He)

3 mm exposed.- e v

O] 7.9-107 (08-1.1)

G

5 B
- =

Actuator cover

(T 7
I N 3
YA

AN
[C] 3.0-39(03-0.4)

)

Y
g B
-

M: N-m (kg-m)
€ : Always replace after every disassembly. ]
TFC0606D '
CAUTION:
e Always replace copper washers with new ones after every
disassembly. l

¢ When removing and installing E-TS actuator, be especially
careful not to allow foreign particles (dust, dirt, etc.) to
enter actuator.

TF-11
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COMPONENT PARTS REMOVAL AND INSTALLATION

=

Air bleed connector

TFCO0614D|

- TFC0630D

IZ : Three Bond 1324

E : Type Dexron™ ill or equivalent
TFC0622D|

Tighten accumulator by
turning it an additional
S mm (as measured a
perimeter).

Accumulator
REMOVAL

Relieve oil pressure of hydraulic unit.

Turn ignition switch OFF.

Remove air bleed connector.

Remove motor relay connector.

Open air bleeder on transfer actuator side.

Start engine.

After 4WD warning lamp has been illuminated for 30 seconds,
turn ignition switch OFF.

Repeat steps 5) and 6) until hydraulic oil no longer discharges
from hydraulic unit.

Upon completion of hydraulic oil discharge procedures, start
engine and turn ignition switch OFF.

Remove E-TS actuator.
Using pipe wrench, remove accumulator from E-TS actuator.

INSTALLATION

1.

With accumulator mating surface of E-TS actuator facing
down, remove traces of old Lock Tite.

CAUTION:
Be especially careful not to allow Lock Tite to enter oil line.

2.

3.

Apply a coat of Lock Tite (Three Bond 1324) to center of
accumulator threads.

Apply a coat of Type Dexron™ Il or equivalent to the entire
perimeter of O-ring.

Attach accumulator to E-TS actuator and manually screw it into
actuator completely. Using pipe wrench, tighten accumulator
by turning it an additional 5 mm (as measured perimeter).
Tightening torque (reference):
[0)40 - 41 N-m (4.0 - 4.2 kg-m)

TF-12




COMPONENT PARTS REMOVAL AND INSTALLATION l
Accumulator (Cont’d) |
CAUTION:
A°c"m°'a“:, head o simil e [f accumulator is accidentally scratched, repair it by apply- l
_ 'pe wrench of similar ool ing a coat of black paint to that area.
el B — "t e Attach pipe wrench to accumulator head as shown in the
RRFFIILRE———) figure at left. e
5. Install E-TS actuator.
CAUTION: ‘
== Upon completion of installation procedures, be sure to bleed [E

TFC0624D

/—‘—\
F—ﬁ Attach drill

( bit to this area.

—
[ [

S

TFC0589D

air from hydraulic circuit.

° 1
D
N

DISPOSAL PROCEDURES

Observe the instructions indicated on caution label on accumula- P

tor before disposing of accumulator. Drill a hole on accumulator as

shown in the figure at left to completely expel gaseous nitrogen

from accumulator. ’ B

CAUTION:

e Accumulatoris charged with high-pressure gaseous nitro- ST I
gen. Under no circumstances should accumulator be dis-
assembled or fused using a welding tool.

e Wear goggles before drilling a hole on accumulator. RS l

e Be sure to drill as small a hole as possible so that inter-
nal pressure can be gradually expelled from accumulator.

 TF-13




COMPONENT PARTS REMOVAL AND INSTALLATION

- Hydraulic Lines

{O} 40 - 49 (4.0 - 5.0)

[ Install with flat area of ]
notch set vertically.

Detail A

Insert hose until its end reaches port
mark on mating part. Securely clamp
hose 12 to 13 mm from hose end,
leaving a thread length of less than
3 mm exposed.

{O): N-m (kg-m)

Reservoir tank

Reservoir tank bracket

[C] 30-39(03-04)

/' [C] 3.0-39(03-04) /
FJJ 3.0-3.9(0.3-0.4) /

[C] 3.0-39(03-04)

Grommet
(Secure to floor.)

[OC] 3.0-39(0.3-04)

TFC06070
CAUTION:
e Always replace copper washers with new ones after every
disassembly. ' '

e When removing and installing piping, hoses, etc., be espe-
cially careful not to allow foreign particles (dust, dirt, etc.)
to enter hydraulic lines.
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PROPELLER SHAFT & '
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ATTESA E-TS PRO HYDRAULIC OIL

al

Cracked hose

2N

Cracked tube

=

Flare nut
Hose clamp

i)

Union bolt
TFC0118D

\,

EVANN

Transfer assembly

—————— " ppz003sD

y .

Leakage Inspection

e Check hoses and tubes for leakage at connections. Also check
for scratches, twisting, deformation, interference with adjacent
parts and loose connections. Repair or replace faulty parts if
necessary.

e Check reservoir tank and cap for damage, deformation and
leakage. Replace faulty parts with new ones.

e Check ATTESA E-TS PRO actuator air bleeder and connec-
tions for leakage. Repair or replace faulty parts if necessary.

CAUTION:

If leakage at or around ATTESA E-TS PRO actuator is noted,

replace it as a ATTESA E-TS PRO actuator assembly.

e Check air bleeder (on final drive actuator side) and connec-
tions for leakage. Repair or replace faulty parts if necessary.

CAUTION

If leakage at or around final drive actuator is noted, replace it

as a final drive actuator assembly.

e If hydraulic oil in reservoir tank is reduced although actuator,
piping and tank are free from leakage, it may be leaking into
final drive interior. If necessary, disassemble final drive to
check and locate the cause of leakage.

e Check air bleeder (on transfer actuator side) and connections
for leakage. Repair or replace faulty parts if necessary.

CAUTION

If leakage at or around transfer actuator is noted, replace it as

a transfer actuator assembly.

e If hydraulic oil in reservoir tank is reduced although actuator,
piping and tank are free from leakage, it may be leaking into
final drive interior. If necessary, disassemble transfer to check
and locate the cause of leakage.

Oil Level Inspection - : .

1. Remove ATTESA E-TS PRO oil level access lid from right side
of trunk room.

2. Turn ignition switch ON. Make sure that oil level is within the
MAX-MIN lines on reservair tank.

CAUTION:

e If ignition switch has been turned OFF for a long period of
time, oil in ATTESA E-TS PRO actuator might return to
reservoir tank, causing oil level to exceed MAX line. Be
sure to turn ignition switch ON before checking oil level.

e Always use genuine Nissan Power Steering Fluid Special

PD-2



ATTESA E-TS PRO HYDRAULIC OIL

Oil Level Inspection (Cont’d)

in reservoir tank. When replenishing oil, be careful not to
spill it into trunk room.

%

4 TF
— N&_\ ‘| Air Bleeding m
NS ®
~CONSULT ¥ & K\ @ WITH CONSULT
- {5 1. Turn ignition switch OFF.
— NESAN 2. Connect CONSULT to data link connector. BR
=l 3. Turn ignition switch ON.
o_© %;n A 4. Touch “START", “ABS” and “WORK SUPPORT" on CONSULT.
* connector for S‘W .
/ CONSULT :
/// > N\ I
ECL1638D, RS :
[l‘ﬂ SELECT WORK TEM D:‘ 5. Touch “ETS/LSD AIR BLEEDING". HA l
ETSALSD AR BLEEDING %
[ ersow ress crECK | EL @
[ LsD owL PRESS CHECK | l
ETS/LSD LOCK CHECK | sp i
. | i
l il i
SPD483A ii
M ETSALSD AIR BLEEDINGH 6 Touch “START". i
toucH START IN '
THE FOLLOWING CONDI-
TION.
< ENGINE : STOP l
*«IGN : ON
[ END ][ _START | I
SPD484A
7. Pour oil into reservoir tank until oil level is approx. 30 mm
M ETSASD AIR BLEEDINGH above MAX line. Touch “NEXT". l
CHECK OIL LEVEL IS AT CAUTION: ) ] ]
MAX. LINE ON RESERVOIR Always use genuine Nissan Power Steering Fluid Special in
TANK. reservoir tank. When replenishing oil, be careful not to spill it |
THEN TOUCH NEXT STEP. into trunk room. )
[ END || NEXT STEP
SPD4B5A l

PD-3
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ATTESA E-TS PRO HYDRAULIC OIL

g
M ETS/LSD AIR BLEEDING l

LOOSEN AIR BLEEDER
UNTIL OIL IS DRAINED.
THEN TOUCH NEXT STEP.

[ END NEXT STEP |

SPD486A

END ][ _START |

Il ETSASD AIR BLEEDING Il

(ETS HIGH PRESS SIDE)

toucH START. THEN
OPEN/CLOSE AIR BLEEDER
(FINAL DRIVE SIDE) AT
1TIMEASEC UNTIL NO AR
IS BLEEDED

SPD487A

| END | wnextster |

M ETSASD AR BLEEDING il
(ETS HIGH PRESS SIDE)

WHEN THE WORK IS FIN-
ISHED, TOUCH NEXT STEP.

SPD488A

Hll ETSASD AIR BLEEDING R
(LSD HIGH PRESS SIDE)

ToucH START. THEN
OPEN/CLOSE AIR BLEEDER
(FINAL DRIVE SIDE) AT
1TIME/ASEC UNTIL NO AR
IS BLEEDED

I

END | START |

SPD489A

B ETSALSD AIR BLEEDING ll
(LSD HIGH PRESS SIDE)

PUMP OFF

WHEN THE WORK IS FIN-
ISHED, TOUCH NEXT STEP.

END __][ NEXTSTEP—j—

SPD490A

1
I
l
l
l
l
l
l
a
=
I
l
l
l
l
l
l
I
|
I
|

Air Bleeding (Cont’d)

8. Open ATTESA E-TS PRO actuator air bleeder and bleed air
from suction line (reservoir tank-to-ATTESA E-TS PRO actua-
tor). Then tighten air bleeder to specified torque.

Air bleeder tightening torque:
[0): 5.9 - 7.8 N-m (0.6 - 0.8 kg-m)
9. Touch “NEXT STEP".

10. Touch “START". Bleed air from transfer actuator.

11. Tighten air bleeder to specified torque. Touch “NEXT STEP".
Air bleeder tightening torque:
[O): 5.9 - 9.8 N-m (0.6 - 1.0 kg-m)

12. Touch “START". Bleed air from actuator on final drive side. -

13. Tighten air bleeder to specified torque. Touch “NEXT STEP".
Air bleeder tightening torque:
0): 5.9 - 9.8 N-m (0.6 - 1.0 kg-m)

PD-4




ATTESA E-TS PRO HYDRAULIC OIL

M ETSALSD AR BLEEDING N
(VALVE AIR BLEEDING)

ToucH START.

T

END |[ START |

SPD491A

B ETSASD AIR BLEEDINGH
{ETS VALV AIR BLEEDING)

PUMP ON
WAIT ...

—_END_ |

SPD429A

HETS/LSD AIR BLEEDINGH
{OIL LEVEL ADJ)
TOUCH NEXT STEP.

[ END || next ster |

SPD493A

B ETSASD AIR BLEEDING R
{OIL LEVEL ADJ)

PUMP OFF

ADJUST OIL LEVEL TO
THE FOLLOWING.

+ OlL LEVEL: BETWEEN MAX.

AND MIN.LINE
[ END | I

SPD494A|

Air Bleeding (Cont’d)

14. Touch “START". Bleed air from reservoir tank return line.

15. Touch “END”.

16. Touch “NEXT STEP".

17. When “PUMP OFF" appears on display in place of “PUMP
ON?", check and correct oil level in reservoir tank.

18. Touch “END".

PD-5
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ATTESA E-TS PRO HYDRAULIC OIL

o
ATTESA E-TS PRO actuator assembly
: U \ ~

PDZ0034D

Final drive
- assembly

V

PDZ00020

Air Bleeding (Cont’d)

1.

“STOP” may appear on display. This occurs when engine
is started and vehicle is driven or when ATTESA E-TS PRO
system malfunctions, during air bleeding procedures.
When it appears, suspend air bleeding procedures and
perform self-diagnostic procedures for ATTESA E-TS PRO
system. Repair faulty areas.

“EMERGENCY STOP” appears on display when ATTESA
E-TS PRO system malfunctions and air bleeding operation
is performed under a fail-safe condition. (When oil level is
lower than specified level after new actuator assembly or
pipes are installed, turning ignition switch ON may set
ATTESA E-TS PRO/ABS system in a fail-safe condition.)

WITHOUT CONSULT

Pour oil into reservoir tank until oil level is approx. 30 mm
above MAX line.

CAUTION:

Always use genuine Nissan Power Steering Fluid Special
in reservoir tank. When replenishing oil, be careful not to
spill it into trunk room. .

Before air bleeding procedures are performed, make sure
that ignition switch is OFF.
Open ATTESA E-TS PRO actuator air bleeder. Bleed air from
suction line (reservoir tank-to-ATTESA E-TS PRO actuator)
until air no longer is discharged from air bleeder opening.
Close air bleeder and tighten it to specified torque. :

Air bleeder tightening torque:

: 5.9 -7.8 N-m (0.6 - 0.8 kg-m)

When air bleeder is opened, oil inside suction line flows down-
ward by gravity.

Tum ignition switch ON without starting engine.

Remove air bleed connector located at lower instrument panel
on driver's side.

When air bleed connector is removed, its wiring will be open
and set in air bleed mode. At the same time, pump motor
operates for several seconds and stops. Thus, a certain
degree of oil pressure occurs on transfer actuator side.

Open air bleeder on final drive actuator side and bleed air from
actuator. Then tighten air bleeder to specified torque.

Air bleeder tightening torque:

[C): 5.9 -9.8 Nm (0.6 - 1.0 kg-m)

CAUTION:

Be sure to open air bleeder when pump motor is inopera-
tive. As soon as pump motor starts, close air bleeder.

Do not operate pump motor for more than 10 seconds at
a time.

Make sure that hydraulic oil in reservoir tank is free from
air sucking due to insufficient hydraulic oil quantity. If air
sucking is noted, perform air bleeding procedures all over

PD-6




ATTESA E-TS PRO HYDRAULIC OIL

Y Oil filter surface

TFC0628D

Air Bleeding (Cont’d)

again.

6. Open air bleeder on transfer actuator side and bleed air from

actuator. Then tighten air bleeder to specified torque.
Air bleeder tightening torque:
[C): 5.9 - 9.8 N-m (0.6 - 1.0 kg-m)

CAUTION:

Be sure to open air bleeder when pump motor is inopera-
tive. As soon as pump motor starts, close air bleeder.

Do not operate pump motor for more than 10 seconds at
a time.

Make sure that hydraulic oil in reservoir tank is free from
air sucking due to insufficient hydraulic oil quantity. If air
sucking is noted, perform air bleeding procedures all over
again.

Connect and disconnect the wire lead to and from air bleed
connector intermittently in response to ON-OFF operation of
motor pump in order to bleed air from reservoir tank return line.
Refer to the figure at left as a guide for air volume to be bled.

CAUTION:
Do not operate pump motor for more than 10 seconds at a
time.

8. Replace air bleed connector in its original position and check

oil level in reservoir tank.

PD-7
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ATTESA E-TS PRO HYDRAULIC OIL

\' / Air bleed connector
1
d 1

TFC0614D

To euwat%

TFC0430D

(I3 SELECT WORK ITEM D|
[ ersisp AR BLEEDING |

| ETSOIL PRESS CHECK .
[  LSD OIL PRESS CHECK

| ETSASD LOCK CHECK
l
l

M LsD oiL PRESS CHECK N

ToucH START In
THE FOLLOWING CONDI-
TION.

«ENGINE : STOP
*IGN : ON

END_|[ _START |

SPD495A|

Evacuation

After replacing actuator assembly, pipes, etc. with new ones,
abnormal noise may be emitted at or around actuator when engine
is started. When it occurs, evacuate actuator and hydraulic line so
that air is completely expelled from these parts.

1.
2.

Make sure that pipe connections are tight, and that reservoir
tank oil level is correct.

Remove air bleed connector and turn ignition switch ON.
Within 10 seconds after ignition switch has been turned ON,
depress brake pedal 5 times to set vehicle in 2WD mode. At
this point, make sure that 4WD warning lamp and A-LSD warn-
ing lamp blink 2 times per second.

Remove cover from reservoir tank cap. Connect a vacuum
hose or air conditioner evacuation pump to reservoir tank cap.
Evacuate reservoir tank at a vacuum pressure of more than
-96 kPa (720 mmHg) for at least 10 minutes.

Use a gauge manifold to check vacuum pressure discharged.

CAUTION:

Completely clean vacuum hose to be used for evacuating
reservoir tank since it may have been used with different
types of oil. Failure to follow this instruction results in oil
leakage.

Upon completion of evacuation procedures, completely
wipe clean traces of oil from cap surface.

Connect air bleed connector in its original position. Return
vehicle operation from 2WD mode to 4WD mode. Check and
correct reservoir tank oil level. Turn ignition switch OFF.

Oil Pressure Inspection
WITH CONSULT

o

O

Tum ignition switch OFF.

Connect CONSULT to data link connector.

Turn ignition switch ON.

Touch “START", “ABS” and “WORK SUPPORT” on CONSULT.
Touch “LSD OIL PRESS CHECK".

Touch “START".

PD-8



ATTESA E-TS PRO HYDRAULIC OIL

B LSD OlL PRESS CHECK B

CONNECT OIL PRESSURE
GAUGE,

THEN ToucH START.
(PUMP IS OPERATED)

END || START |

SPD496A

B LSD OlL PRESS CHECK H
(OIL PRESS CHECK)

CHECK OIL PRESSURE.

[END L |

SPD497A

Kv48102500-2
PDZ0007D)

) ) E ?g \JV
Air bleed connector
TFC0614D

—

[l seLecTwomrkiEM [
ETSILSD AIR BLEEDING
ETSOIL PRESS CHECK |
LSD OIL PRESS CHECK |

- ETSLSD LOCK CHECK |

|
]

EREEEE

SPDA483A)

Oil Pressure Inspection (Cont’d)

7. Set oil pressure gauge in position on vehicle. Bleed air from
hydraulic oil line.
8. Touch “START".

9. Check oil pressure.
Oil pressure:
Approx. 0.30 - 0.49 MPa (3.0 - 5.0 kg/cm?)
10. Touch “END".

CAUTION:
Upon completion of oil pressure inspection, bleed air from
hydraulic circuit.

@ WITHOUT CONSULT

Raise vehicle off the ground. Install an oil pressure gauge
(special service tool) in line between ATTESA E-TS PRO
actuator and final drive actuator, then open valve.

2. Bleed air from hydraulic circuit.

P 5 8 2

&

3. Tum ignition switch ON without starting engine.
4. Remove air bleed connector and check oil pressure when

ATTESA E-TS PRO actuator motor operates.

Oil pressure:
Approx. 0.30 - 0.49 MPa (3.0 - 5.0 kg/cm?)

CAUTION:
Do not operate actuator motor for more than 10 seconds at a
time.
5. Remove oil pressure gauge and bleed air from hydraulic cir-

cuit.

ATTESA E-TS PRO Lock Inspection

WITH CONSULT

. Turn ignition switch OFF.

Connect CONSULT to data link connector.

Turn ignition switch ON.

Touch “START", “ABS” and “WORK SUPPORT” on CONSULT.
Touch “ETS/LSD LOCK CHECK”.

O N

PD-9
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ATTESA E-TS PRO HYDRAULIC OIL

B ETSASD LOCK CHECKH

ToucH START In
THE FOLLOWING CONDI-
TION.

* ENGINE:STOP. IGN:ON

¢ LIFT VEHICLE (SO ALL
WHEELS CAN BE TURNED)

* PKB.OFF

* GEAR POSITION:*N*

END || START

1

SPD498A

M ETSASD LOCK CHECK N
ToucH START.
(ETS/LSD 1S LOCKED)

m
Z
O

[ START |

SPD499A

B ETSASD LOCK CHECK Wi
(ETSASD LOCK)

PUMP OFF

WHEN REAR RH WHEEL IS
ROTATED BY HANDS, CHECK
THE ROTATION OF REAR LH
AND FRONT WHEEL

l

END |

SPD500A|

ATTESA E-TS PRO Lock Inspection (Cont’d)

6. Raise four wheels off the ground using garage jacks.
7. Move shift lever to Neutral, then release parking brake.
8. Touch “START".

9. Touch “START".

10. Slowly turn right rear wheel by hand to make sure that left rear
and front wheels also turn.
11. Upon completion of inspection procedures, touch “END”.

WITHOUT CONSULT

Tum ignition switch OFF.

Raise four wheels off the ground using garage jacks.

Move shift lever to Neutral, then release parking brake.

Turn ignition switch ON without starting engine. Remove air
bleed connector and operate ATTESA E-TS PRO actuator.
Slowly turn right rear wheel by hand to make sure left rear and
front wheels also turn.

Connect air bleed connector in its original position.

&

o 0 hrOPA
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COMPONENT PARTS REMOVAL AND INSTALLATION

ATTESA E-TS PRO Actuator

Detail A

Insert hose until its end reaches port mark
on maling part. Securely clamp hose 12 to
13 mm from hose end, leaving a thread
length of less than 3 mm exposed.

Actuator bracket

(O] 3.0-35(03-0.4) {é
)
[D]so~ss(s.o-7.0)//'.4 |\

Suction hose

Cutout area of bracket

\.
1
[O] 30-39

03-0.4) |

To final drive ~<_ Q|

Align with cutout
area of bracket
during instaliation.

Copper washer §34 Actuator cover

Copper washer £ N
Pressure hose &N
[O): Nm (kg-m) [C] 30-39(03-04) AN T
@ : Always replace after every disassembly. ~N .
PDZ0057D
CAUTION:
e Always replace copper washers with new ones after every
disassembly.

e When removing and installing ATTESA E-TS PRO actuator,
be especially careful not to allow foreign particles (dust,
dirt, etc.) to enter actuator.

PD-11
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COMPONENT PARTS REMOVAL AND INSTALLATION

A

\

Air bleed connector

TFCO0614D

Accumulator
PDZ0058D

g : Three Bond 1324

: Nissan Power Steering Fluid Special
0 : Niss 9 PeCal rrcos220

Tighten accumulator by
turning it an additional

5 mm (as measured
a perimeter).

PDZ0059D

Accumulator
REMOVAL

Relieve oil pressure of hydraulic unit.
Turn ignition switch OFF.

2) Remove air bleed connector.

3) Remove motor relay connector.

4) Open air bleeders on transfer and final drive actuator sides.

5) Start engine.

6) After 4WD warning lamp and A-LSD warning lamp have been
illuminated for 30 seconds, turn ignition switch OFF.

7) Repeat steps 5) and 6) until hydraulic oil no longer discharges
from hydraulic unit.

8) Upon completion of hydraulic oil discharge procedures, start
engine and turn ignition switch OFF.

2. Remove ATTESA E-TS PRO actuator.

3. Using pipe wrench, remove accumulator from ATTESA E-TS
PRO actuator.

INSTALLATION

1. With accumulator mating surface of ATTESA E-TS PRO actua-
tor facing down, remove traces of old Lock Tite.

CAUTION:

Be especially careful not to allow Lock Tite to enter oil line.

2. Apply a coat of Lock Tite (Three Bond 1324) to center of
accumulator threads.

3. Apply a coat of Nissan Power Steering Fluid Special to the
entire perimeter of O-ring.

4. Attach accumulator to ATTESA E-TS PRO actuator and manu-

ally screw it into actuator completely. Using pipe wrench,
tighten accumulator by turning it an additional 5 mm (as mea-
sured perimeter).

Tightening torque (reference):

r3): 40 - 41 N-m (4.0 - 4.2 kg-m)

PD-12



COMPONENT PA

RTS REMOVAL AND INSTALLATION

Accumulator head

Pipe wrench
or similar tool

TFC0624D

L‘—/
Jesas=tly
D
F—ﬁ Attach drill

bit to
this area.

—

o

(LI T

TFC0589D

Accumulator (Cont’d)

CAUTION:

e Ifaccumulator is accidentally scratched, repair it by apply-
ing a coat of black paint to that area.

e Attach pipe wrench to accumulator head as shown in the

figure at left.
5. Install ATTESA E-TS PRO actuator.
CAUTION:

Upon completion of installation procedures, be sure to bleed
air from hydraulic circuit.

DISPOSAL PROCEDURES

Observe the instructions indicated on caution label on-accumula-
tor before disposing of accumulator. Drill a hole on accumulator as
shown in the figure at left to completely expel gaseous nitrogen
from accumulator.

CAUTION:

e Accumulator is charged with high-pressure gaseous nitro-
gen. Under no circumstances should accumulator be dis-
assembled or fused using a welding tool.

e Wear goggles before drilling a hole on accumulator.

e Be sure to drill as small a hole as possible so that inter-
nal pressure can be gradually expelled from accumulator.

PD-13
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COMPONENT PARTS REMOVAL AND INSTALLATION

- Hydraulic Lines

CAUTION:

e Always replace copper washers with new ones after every
disassembly.

e Whenremoving and installing piping, hoses, etc., be espe-
cially careful not to allow foreign particles (dust, dirt, etc.)

to enter hydraulic lines.

SEC.350

Reservoir tank bracket

Parting line

Transfer assembly

{q 2.9-39(0.3-04)

[C] 39-4340-5.0)

[O] 78-108(08-1.1)

[0 29-39(03-04)

g 2.9-3.9(03-04)
Detsil A
Insert hose until its end reaches

\/ p“ 29-39(03- 0.4)\
pont mark on mating part. < \ \ b4

Securety clamp hose 12 10 13 mm 25N
from hose end, leaving a thread =

length of less than 3 mm exposed. ‘
Detail B [O] 29-35(03-04 /‘%

Insert protrusions (locks) of hose {
end metal fittings into their locating :
holes to securely lock hoses.

[O] 29-39(03-04) \Q

N sty
V74 ‘ R
Y // Actuator front cover \®

\ Protrusion (lock)
v l S
& i

/
S / ) ‘ \‘\\'\//
{Jj 9 - 69 (5.0 - 7.0) /\///

/
ATTESA E-TS PRO /

pj 49 .69 (5.0 - 7.0)
actuator assembly

Final drive assembly

P]: N-m (kg-m) Actuator lower cover

Reservoir tank

Align location mark with parting
line of reservoir tank.

Reservoir tank

PDZ0060D
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BRAKE SYSTEM

o BR

e ATTESA E-TS system has been added for model with GT-R.
e ATTESA E-TS PRO system has been added for model with GT-R V spec.
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ATTESA E-TS PRO SYSTEM

Description

The ATTESA E-TS PRO consists of an E-TS system, A-LSD sys-
tem and ABS system.

These 3 systems are operated by a single control unit (ATTESA
E-TS PRO control unit). Signals from multiple sensors are received
and acted upon to provide a comprehensive control system.

In the event of an ATTESA E-TS PRO electrical system failure, the
4WD warning lamp, A-LSD warning lamp and ABS warning lamp
(all located in the combination meter cluster) will illuminate either
separately or simultaneously to inform the driver of a problem.
Self-diagnosis begins immediately and the results (problem areas)
appear according to the ABS warning lamp ON-OFF count.

Refer to the Table below if the electrical system diagnostic tester
(CONSULT) is used to troubleshoot the problem.

Diagnostic test mode Remarks

Work support ggl,tgg ::i; :I;esc:):g;oiTS/LSD oil pressure- check,
Self-diagnostic results | Compatible with ATTESA E-TS PRO/ABS

Data monitor Compatible with ATTESA E-TS PRO/ABS

Active test ABS solenoid valve ON-OFF and ABS monitor ON-OFF
ECM part number ATTESA E-TS PRO/ABS control unit

Fail-Safe Function

If a malfunction occurs in the ATTESA E-TS PRO system, the 4WD
warning lamp, A-LSD waning lamp and ABS warning lamp (all
located in the combination meter cluster) will illuminate simulta-
neously. If only the A-LSD warning lamp illuminates, there is no
differential limitation. The E-TS and ABS systems operate normally
to provide normal final drive conditions and control. If the 4WD
warning lamp and A-LSD warning lamp illuminate simultaneously,
decreased 4WD conditions prevail with the ABS system operating
normally. If only the ABS warning lamp illuminates, the ABS sys-
tem will not function. Brakes operate as they would on a vehicle
without ABS. The E-TS and A-LSD systems operate normally.

When all 3 lamps are simultaneously illuminated, decreased 4WD

conditions prevail. Differential limitation control does not occur.

Final drive conditions are normal. The ABS system is not function-

ing. Brakes operate as they would on a vehicle without ABS.

e If a malfunction occurs in the control unit and/or the wheel
sensor circuit, the 4WD warning lamp, A-LSD warning
lamp and ABS warning lamp will illuminate simulta-
neously.

BR-2
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ATTESA E-TS PRO SYSTEM

System Diagram

ABS actuator

Wheel sensor
O————
oO——
oO———
o
Stop lamp SW
Engi d
S
IGN SW
ATTESA E-TS ALSD I @
PRO/ABS C/U actuator relay :
s, e
FR & RR G sensor 'sdenoid : e
Sie 8 : - actuator relay
sensor (from ECM) - 5
Reverse lamp SW : =
1
Oit leve! sensor fail-sate :
[}
ei b ! Motor relay
e O e
meter :
-_I- Pump motor:
-D Pressure SW [ a] fol
—=L_ZCo=2 =J - +
ATTESA E-TS PRO Battery
actuator assembly
BRD0729D
Hydraulic Circuit Diagram
To final drive To transfer
E-TS solenoid
- e
l A-LSD solenoid E-TS lgll-safe '
! solenoid
H o =\,
] []
- L
To reservoir tank {I— Ham To reservoir tank
: Q
Accumulator
I
Relief val |
} N - Pressure SW
) m
Check valve 1
1
;
Air bleed
connector Motor :
l .
;’ ‘ _I_ _ 1 _ —j—llk—— From reservoir tank
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ATTESA E-TS PRO SYSTEM

- Component Parts Location

———

Reservoir tank
[IJ ATTESA E-TS PRO/ABS control unit
A-LSD warning lamp

E ATTESAE-TS PRO
/\acluator motor relay
/

ATTESA E-TS PRO
‘g actuator assembly

4WD warning lamp

ABS warning lamp ‘F E-TS actuator relay

Air bleed switch {B) A-LSD actuator relay

Master cylinder
‘H Rear right wheel sensor

@] Front right wheel sensor
H: Rear left wheel sensor

D G sensor

-[© ABS actuator
B Front left wheel sensor

(=)

Front right wheel sensor connector

41 1.1 &
E-TS actuator _t‘e|ay

 —

=

e
n

6\
| ATTESA E-TS P;!OIABS

control unit

BRG!754D
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ATTESA E-TS PRO SYSTEM

-

USING CIRCUIT TESTER

E-TS/ABS control unit

To perform the following inspection switch should be turned ON with ABS control unit connector and actuator
connector properly connected.

Control Unit Input/Output Signal Specifications

ATTESA E-TS PRO/ABS control unit connector

;101 102{103{104]105] 4 2137 15ls 2512627 29]30i31]32(33|1 11 112 113'114 115
106}1071108[109|110|12|13]14] |16 36|37 40| {42{43]|44]446]|117]|118{119]120
BRG1755D
Terminal No.
Item Specifications*1 Check item (Reference)
+ -
101 Front right wheel IN sole- | Actuator operating (with
noid CONSULT set in active test
Front right wheel OUT mode).or actuator relay not
104 X operating. Approx. OV
solenoid . .
— (Fail-safe system operating
Front left wheel IN sole- i i
106 noid or before engine starting, ABS solenoid and circuit
etc.)
105 F'?"t '?dﬂ wheel OUT Actuator not operating and
—_ solenoi actuator relay operating Power supply voltage
102 Rear wheel IN solenoid (Engine operating and (approx. 12V)
110 Rear wheel OUT solenoid | Vehicle at rest)
ABS motor operating
|
(CONSULT set in active test Z;vsf;:uf 2pV3; voltage
103 | Body | ABS motor monitor mode) ) ABS motor monitor circuit
ground ABS motor not operating Approx. OV
(ignition switch tumed ON) prox.
107
109
112
116 Ground — Control unit ground circuit
117
118
119
JEESE—
Actuator relay operating Power supply voltage
ABS actuator rel | (Engine operating) (approx. 12V) ABS warning lamp and
r relay moni- -
108 tor y Actuator relay not operating circuit; AQS actuator relay
(Fail-safe system operating | Approx. OV monitor circuit
and before engine starts) '
- . Power supply voltage Control unit power supply
111 Battery Ignition switch ON (approx. 12V) circuit
. Power supply voltage
Actuator motor operatin -TS motor, motor rela
113 Body ETS motor monitor P g (approx. 12V) E-TS . y
ground and circuits
Actuator motor not operating | Approx. OV

BR-6




ATTESA E-TS PRO SYSTEM

Control Unit Input/Output Signal Specifications

@

(Cont’d)
Terminal No. .
Item Specifications*1 Check item (Reference)
+ -
. . Fail- i
114 Fail-safe solenoid Engine operating Approx. 2V or less ci?cl:u?tafe solenoid and
Body . Vehicle at rest with engine at | Power supply voltage E-TS actuator relay, sole-
115 | groung | ETS sotencid idle (approx. 12V) noid and circuits
- Vehicle at rest with engine at | Power supply voltage A-LSD actuator relay,
120 LSD solencid idle (approx. 12V) solenoid and circuits
Ignition switch ON (vehicle at -
. t
1 18 |G sensor power supply 1 rest on flat surface) Approx. 8V (for reference) | G sensor and circui
ABS motor operating
Bod (CONSULT set in active test | Approx. 2V or less ABS mot ‘ |
2 Y | ABS motor relay mode) motor, mofor relay
ground and circuits
ABS motor not operating Power supply voltage i
(ignition switch ON) - (approx. 12V)
FR & RR G sensor 2, Ignition switch ON (with -
56 16 Side G sensor vehicle at rest on flat surface) Approx. 2.5V (Reference) |G sensor and circuit
Ignition switch ON (with -
7 1 . . G and circuit
8 |FR & RR G sensor 1 vehicle at rest on flat surface) Approx. 2.5V (Reference) sensor cl
8 19 | Front right wheel sensor i i i i
g Vehicle ?peratmg at approx. | Pulse signal emitted at Wheel sensor and circuit
10 21 | Rear right wheel sensor |30 kmh®4 200 Hz per second
Ignition switch ON (with -
1 sensor and circuit
2 16 | G sensor power supply 2 vehicle at rest on flat surface) Approx. 8V (Reference) |G
A Adu?tor relay ?peratmg Less than approx. 2V
(Engine operating)
ABS actuator relay and
13 ABS actuator relay Actuator relay not operating circuit
. . Battery voltage
Body (Fail-safe system operating (approx. 12V)
ground and before engine starting) )
ABS waming lamp ON rox. OV .
14 ABS warming lamp*3 T e App ABS waming lamp and
"9 ABS waming lamp OFF Battery voltage circuit
(approx. 12V)
20 9 Front left wheel sensor i i i i
Vehicle ?peratmg at approx. | Pulse signal emitted at Wheel sensor and circuit
22 11 | Rear left wheel sensor |30 km/h*4 200 Hz per second
Accelerator pedal fully Approx. 4.0V -
- depressed Throttle position sensor
23 Throttle position sensor .
Accelerator pedal fully Approx. 0.5V and circuit
released prox. 0.
Vehicle moving backward (Bait;erg( v;)lzt?ge
26 Reverse lamp signal - Reverse lamp and circuit
Vehicle moving forward or
Body turning Approx. OV
ground Batt | E-TS mot otor rela
2 . . attery voltage -TS motor, motor relay
29 E-TS MOTOR RELAY Ignition switch ON (approx. 12V) and circuits
Vehicle at rest with engine at E-TS actuator relay and
31 E-TS actuator relay idle Less than approx. 2V circuit
4WD warning lamp ON rox. OV
32 4WD warning lamp"2 9 me App 4WD warning lamp and
warni S
g famp 4WD warning lamp OF | Battery voltage circuit
(approx. 12V)

BR-7
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ATTESA E-TS PRO SYSTEM

Control Unit Input/Output Signal Specifications

- (Cont’d)
Terminal No.
Item Specifications"1 Check item (Reference)
+ -
Torque meter indications
33 44 | Front torque meter 0 kg-m Approx. 0.6V Front torque meter
30 kg-m Approx. 3.5V
36 Oil pressure unit pressure | E-TS motor not operating Approx. SV Pressure switch and cir-
switch E-TS motor operating Approx. OV cuit
Battery voltage
Brake pedal depressed i
40 Stop lamp signal peca’ ep (approx. 12V) Siop amp switch and
Body Brake pedal released Approx. OV
ground - - - : i
a2 A-LSD actuator relay }/ehucle at rest with engine at Less than approx. 2V A LS.D actuator relay and
idle circuit
LSD waming lamp ON rox. OV
. Skl App A-LSD warning lamp and
43 LSD warning lamp LSD ina 1 OFF Battery voltage circuit
waming famp (approx. 12V)

BR-8

*1: Do not forcefully expand connector terminals to check voltage using circuit tester or voltmeter.

*2: 4WD warning lamp ON-OFF timing
ON: Ignition switch ON (before engine starts) or abnormalities detected.
OFF: After engine starts (with system operating in normal condition)

*3: ABS waming lamp ON-OFF timing
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (with system operating in normal condition)

*4: Make sure that tires are inflated to specified pressure.

*5: LSD waming lamp ON-OFF timing
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (with system operating in normal condition)




ATTESA E-TS PRO SYSTEM

USING CONSULT

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

correct values may be displayed.

Control Unit Input/Output Signal Specifications

(Cont’d)

FF & RR G-SENSOR
2

G sensor operating
condition

Vehicle at rest on flat surface

Within £0.15G

, gl
_ - Data monitor Check item
Display Monitor item
Condition Specifications (reference)
_ Vehicle at rest 0 km/h EC
WHEEL SENSOR Wheel speed —— p Wheel sensor sys-
[kmh i ina’ entical to speed- |1om and circuit
] Vehicle operating"1 ometer indication TE
FF & RR G-SENSOR
1
@] PD

FR & RR G sensors
and circuits

[G]
SIDE G-SENSOR . Side G sensor and l
@] R or L: 0.5G or less circuit ST
THRTL POS SEN Throttle positioning | Accelerator pedal fully released Approx. 0.5V | Throttle position
[V] | condition Accelerator pedal fully depressed Approx. 4.0V [sensorandcircuit B l
STOP LAMP SW Brake pedal operat- | Brake pedal depressed ON Stop lamp and cir-
[ON-OFF] | ing condition - Brake pedal released OFF cuit HA I
) Engine operating at a speed of less than STOP
ENG RPM SIGNAL | Engine operating | 400 pm Engine speed signal BL
[STOP-RUN] | condition Engine operating at a speed of 400 rpm circuit
RUN
or above
ATTESA E-TS PRO actuator motor oper- ON S
PRESSURE SW Pressure switch ating ‘ Pressure switch and |
[ON-OFF] | operating condition | ATTESA E-TS PRO actuator motor not OFF circuit
operating 1
Air bleed switch ON |
AIR BLEED SW Air bleed switch lanition switch ON removed Air bleed switch and
[ON-OFF] | ON-OFF condition |9 ¢ Alr bleed switch oFF circuit
installed |
: Oil level within .
OIL LEVEL SW Oil level switch ON- | ATTESA E-TS PRO specified range ON Oil level switch and
[ON-OFF] | OFF condition hydraulic oil circuit
Oil level too low. OFF
Actuator (solenoid) operating with (CON-
OUT ABS SOLENOID SULT set in active test mode) or actuator ON
[ON-OFF] relay not operating (fail-safe system oper- |
Solenoid operating | aing and before engine starts) ABS solenoid and
condition - - circuit
IN ABS SOLENOID Actuator (solenoid) nf)t opgratung gnd
actuator relay operating (with engine OFF
[ON-OFF] . g >
operating and with vehicle at rest)
ETS SOLENOID E-TS solenoid oper- |, . : Ignition switch ON Approx. 0A E-TS actuator relay
[A]| ating condition ehicle at rest Engine at idle Approx. 0.2A solenoid and circuit I
i . ignition switch ON 0A A-LSD actuator
LSD SOLENOID A A LSD. solenocljc.l. Vehicle at rest relay solenoid and
[A] | operating condition Engine at idle Approx. 0.2A circuit I
BR-9
SO,




ATTESA E-TS PRO SYSTEM

Control Unit Input/Output Signal Specifications

vi

nished to control
unit

(Battery voltage)

- (Cont’d)
Data monitor i
Display Monitor item Check item
Condition Specifications (reference)
ETSF/SVALVE £ faibsafe sole- | Ignition switch ON 0A E-TS fail-safe sole-
A noid operating con- | Vehicle at rest . -
(Al dition Engine at idle Approx. 0.7A noid and circuit
T " .
ABS ACTUATOR Actuator relay oper- . Ignition switch ON OFF ABS actuator relay
RELAY ti diti Vehicle at rest 4 circui
[ON-OFF] ating condition Engine operating ON and circuit
ABS MOTOR RELAY | Motor and motor Ignition switch ON | ABS not operating OFF ABS motor, motor
ON-OFF] relay operating con- | - o ngine operatin . relay and circuits
[ dition gine operaling | ABS operating ON y
ATTESA E-TS P ATTESA E-TS PRO actuator motor not OFF
ETS/LSD MOTOR AE-TS PRO | operating
actuator operating
[ON-OFF]  qiti ATTESA E-TS PRO actuator motor oper-
condition : ON ATTESA E-TS PRO
ating
ATTESA E-TS PRO act actuator motor relay
- actuator motor not o
g ! OFF and circuit
ETS/LSD RELAY . ATTESA E-TS PRO operating
[ON-OFF] | 30M210r FEI2Y Oper: e SAE-TS PRO actuator mot
ating condition ! - actuator motor oper- ON
ating
Ignition switch ON and engine not operat-
ETS ACTUATOR E-TS actuator relay |ing OFF E-TS actuator relay
[ON-OFF] | operating condition - and circuit
Engine operating ON
i ABS waming famp ON ON
WARNING LAMP ABS warning 'Iamp g lamp ABS waming lamp
[ON-OFF] | ON operation®2 ABS waming lamp OFF OFF .
G-SEN VOLT 1 [V1| Battery voltage fur- Approx. 8V G sensor power
G-SEN VOLT 2  [V]|nished to G sensor (Reference) supply circuit
.| Ignition switch ON
BATTERY VOLT Battery voltage fur- |0 Approx. 12V | Control unit power

supply circuit

*1: Make sure that tires are inflated to specified pressure.

*2: ABS waming lamp ON-OFF timing:
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (system operating in normal condition)

BR-10

ql



ATTESA E-TS PRO 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-21).
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 TE

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 oD
as follows: P

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

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.

o 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.

e Make sure that oil level (ATTESA E-TS PRO system) and oil pressure are correct, Also check that system
is free from oil leakage and abnormalities.

ABS actuator cannot be disassembled. Do not attempt to disassembile it. o

e Make sure that battery cables are securely connected to their terminals (positive and ground), and that

 battery case grounding is tight. If necessary, tighten to specified torque. Check that battery voltage is not EL
lower than specifications. - -

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

BASIC INSPECTION 3 — ABS warning lamp

1. Tum ignition switch “ON" to ensure that ABS waring lamp lights up. If ABS warning lamp does not light,
check ABS warning lamp circuit. .
Make sure that A-LSD waming lamp illuminates when ignition switch is turned ON. If it does not illuminate,
Check A-LSD warning lamp and related circuit.

Make sure that 4WD waming lamp illuminates when ignition switch is turned ON. If it does not illuminate,
Check 4WD waming lamp and related circuit.

Make sure that the 4WD, A-LSP and ABS warning lamps go out approximately 1 second after engine has
started. If any of the warning lamps do not go out, perform self-diagnostic procedures for related system(s).
After driving vehicle at approx. 30 km/h for approx. 1 minute, check to ensure that 4WD warning lamp,
A-LSD warning lamp and ABS warning lamp remain off. If ABS warning lamp lights, perform self-diagno-
sis procedures.

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

o &~ 0on
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ATTESA E-TS PRO SYSTEM

Data link
connector for -
CONSULT
7D

ECL1638D|

CONSULT

CONTROL UNIT PART NUMBER

The part number that is shown on the control unit label and CON-
SULT: 47850 AA410

SELF-DIAGNOSIS PROCEDURE

1.

2
3.
4

10.

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

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

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.
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 4WD, A-LSD and ABS warn-
ing lamps. Refer to the previous page.

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.

Recheck to ensure that there is no other malfunction.
Turn ignition switch OFF to prepare for erasing the trouble
stored in memory.

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

If the trouble stored in memory is not erased, repeat step
6.
Drive vehicle at approx. 30 km/h for approx. 1 minute and then
confirm that 4WD, A-LSD and ABS warning lamps are off.

BR-12




ATTESA E-TS PRO SYSTEM

CONSULT (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item

Diagnostic item is detected when...

Check item

FR RH SENSOR [OPEN]

o Input terminal voltage is abnormally high. This occurs when front
right wheel sensor circuit is open or signal power supply circuit
is shorted.

FR LH SENSOR [OPEN]

o Input terminal voltage is abnormally high. This occurs when front
left wheel sensor circuit is open or signal power supply circuit is
shorted.

RR RH SENSOR [OPEN]

e Input terminal voltage is abnormally high. This occurs when rear
right wheel sensor circuit is open or signal power supply circuit
is shorted.

RR LH SENSOR [OPEN]

e Input terminal voltage is abnormally high. This occurs when rear
left wheel sensor circuit is open or signal power supply circuit is
shorted.

FR RH SENSOR [SHORT]

| @ Input terminal voltage is abnormally low or input signal is incor-

rect. This occurs when front right wheel sensor circuit is shorted,
signal circuit is shorted to ground or front right wheel sensor-to-
rotor clearance is abnormally wide.

FR LH SENSOR [SHORT]

o Input terminal voltage is abnormally low or input signal is incor-
rect. This occurs when front left wheel sensor circuit is shorted,
signal circuit is shorted to ground or front left wheel sensor-to-
rotor clearance is abnormally wide.

RR RH SENSOR [SHORT]

o Input terminal voltage is abnormally low or input signal is incor-
rect. This occurs when rear right wheel sensor circuit is shorted,
signal circuit is shorted to ground or rear right wheel sensor-to-
rotor clearance is abnormally wide.

RR LH SENSOR [SHORT]

 Input terminal voltage is abnormally low or input signal is incor-
rect. This occurs when rear left wheel sensor circuit is shorted,
signal circuit is shorted to ground or wheel sensor-to-rotor clear-
ance is abnormally wide.

Wheel sensor and circuit

FR RH IN ABS SOL/ FR RH
OUT ABS SOL [OPEN]

o Output terminal voltage is abnormally lower than controlied value
when either front right wheel ABS solenoid circuit is open or con-
trol circuit is shorted to ground.

FRLHINABS SOL/FR LH
OUT ABS SOL [OPEN]

o Output terminal voltage is abnormally lower than controlled value
- when either front left wheel ABS solenoid circuit is open or con-
trol circuit is shorted to ground.

REAR IN ABS SOL / REAR
OUT ABS SOL [OPEN]

o Output terminal voltage is abnormally lower than controlled value
when either rear wheel ABS solenoid circuit is open or control
circuit is shorted to ground.

FR RH IN ABS SOL/ FR RH
OUT ABS SOL [SHORT)]

o Output terminal voltage is abnormally higher than controlled
value when either front right wheel ABS solenoid circuit is .
shorted or control circuit is shorted to power supply circuit.

FR LHIN ABS SOL/FR LH
OUT ABS SOL [SHORT]

o Output terminal voltage is abnormally higher than controlled
value when either front left wheel ABS solenoid circuit is shorted
or control circuit is shorted to power supply circuit.

REAR IN ABS SOL / REAR
OUT ABS SOL [SHORT]

o Output terminal voltage is abnormally higher than controlled
value when either rear wheel ABS solenoid circuit is shorted or
control circuit is shorted to power supply circuit.

ABS solenoid and circuit

ABS MOTOR [ON FAILURE]

o While ABS motor is being controlled to be set to OFF, it turns
ON.

ABS MOTOR [OFF FAILURE]

e While ABS motor is being controlled to be set to ON, it tums
ON.

ABS motor, motor relay and
circuit

BR-13
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ATTESA E-TS PRO SYSTEM

CONSULT (Cont’d)

Diagnostic item

© Diagnostic item is detected when...

Check item

ABS ACTUATOR RELAY
[ON FAILURE]

« While ABS actuator relay is being controlled to set to OFF, it
tums ON.

ABS ACTUATOR RELAY

« While ABS actuator relay is being controlled to set to ON, it

ABS actuator relay and circuit

[OFF FAILURE] tums OFF.

BATTERY VOLTAGE o ATTESA E-TS PRO/ABS control unit power supply voltage is

[VB-HIGH] abnormally high. Control unit power supply cir-
BATTERY VOLTAGE o ATTESA E-TS PRO/ABS control unit power supply voltage is cuit

[VB-LOW] abnormally low.

FR & RR G-SEN 1 oFR & RR G sensor 1 output is abnormally higher or lower than G sensor and circuit
[ABNORMAL] specifications.

FR & RRG-SEN2 « FR & RR G sensor 2 output is abnormally higher than specifica-

[ABNORMAL] tions.

FR & RR G-SEN 1, 2
[ABNORMAL]

o Output voltage difference between FR & RR G sensors 1 and 2,
which is abnormally higher than specified value, has continued
for a certain period.

G-SEN VOLT 1 [ABNORMAL]

e FR & RR G sensor 1 power supply voltage, which is abnormally
higher than, or lower than specifications, has continued for a
certain period of time.

G-SEN VOLT 2 [ABNORMAL]

« FR & RR G sensor 2 power supply voltage, which is abnormally
higher than, or lower than specifications, has continued for a
certain period of time.

G sensor and circuit

SIDE G-SENSOR
[ABNORMAL]

o Side G sensor output voltage, which is abnormally higher than,
or lower than specifications, has continued for a certain period of

time.

AIR BLEED SW

o Air bleed switch has been turned ON for a certain period of time
during vehicle operation. :

Air bleed switch and circuit

THROTTLE POSI SEN

e Throttle position sensor signal voltage, which is OV or abnor-
mally higher than specifications, has continued for a certain
period of time.

Throttle position sensor and
circuit

« Oil level switch has been turned OFF (oil level too low) for a cer-

0Oil level switch and circuit

OIL LEVEL SW tain period of time.
PRESSURE SW o Pressure switch has been tumed ON for an extended period of
[ON FAILURE] time.

o Pressure switch has been turned OFF for an extended period of
PRESSURE SW time although current flows through E-TS solenoid or A-LSD

[OFF FAILURE])

solenoid. Or, it has been tumed OFF only for a short period of
time (due to pressure switch in dummy contact with other parts
(dummy circuit setup) or gas pressure drop).

Pressure switch and circuit

ETS/LSD MOTOR
[ON FAILURE]

« While ATTESA E-TS PRO actuator motor is being controlied to
be set to OFF, actuator motor control terminal voltage does not
become OV (ground potential). (E-TS motor relay is ON all the
time, motor circuit is open, etc.)

ATTESA E-TS PRO actuator
motor and circuit

ETS/LSD MOTOR
[OFF FAILURE]

« While ATTESA E-TS PRO actuator is being controlled to be set
to ON, actuator motor control terminal voltage is not present.

ETS SOLENOID [OPEN]

o Specified voltage is not applied to E-TS solenoid control terminal
(open solenoid circuit, etc.).

ETS SOLENOID [SHORT]

« E-TS solenoid control terminal voltage is abnormal (shorted
E-TS solenoid circuit, etc.).

E-TS relay, solenoid and cir-
cuits

ETS SOLENOID
[ABNORMAL]

« Current flow through E-TS solenoid is abnormally larger or

smaller than specifications.

BR-14
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ATTESA E-TS PRO SYSTEM

CONSULT (Cont’d)

Diagnostic item

Diagnostic item is detected when...

Check item

LSD SOLENOID [OPEN]

e Specified voltage is not applied to A-LSD solenoid control termi-
nal (open solenoid circuit, etc.).

LSD SOLENOID [SHORT]

¢ A-LSD solenoid control terminal voltage is abnormally high or
low (shorted solenoid circuit, etc.).

LSD SOLENOID
[ABNORMAL]

o Current flow through A-LSD solenoid is abnormally larger or
smaller than specifications.

A-LSD relay, solenoid and cir- .

cuits

ETS F/S VALVE [OPEN]

e E-TS fail-safe valve control terminal voltage is abnormally high
or low (open fail-safe valve circuit, etc.).

ETS F/S VALVE [SHORT]

e E-TS fail-safe valve control terminal voltage is abnormally high
or low (shorted fail-safe valve circuit, etc.).

E-TS fail-safe system, sole-
noid and circuits

ETS F/S VALVE e While E-TS fail-safe valve is being controlled to be set to OFF, it

[ON FAILURE] tums ON.

CONTROL UNIT o Abnormalities occur in E-TS/ABS control unit process function. g:’i:m' unit power supply cir-
ABS MOTOR ,

| n
[ABNORMAL WHEEL LOCK- | e ABS motor speed is abnormally low. ABS motor, motor rélay and
circuits

ING] -
NOTE:

e All of the 4WD, A-LSD and ABS waming lamps illuminate.
appear on CONSULT display as a diagnostic result. When

o If “ABS" does not appear on system selection screen, check ATTESA E-TS
nosis connector circuit condition. Also confirm that CONSULT card No. is s

BR-15

“Self-diagnosis could not detect any malfunctions™ can sometimes

it occurs, check engine speed signal circuit.

PRO/ABS control unit for improper operation and diag-
uitable for use with ATTESA E-TS PRO/ABS system.
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ATTESA E-TS PRO SYSTEM

Data link

— connector for
) CONSULT
RN

ECL1638D,

CONSULT (Cont’d)
DATA MONITOR PROCEDURE

e Up® P

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 “LONG TIME" and then “ENTER".
Return to “SELECT MONITOR ITEM” screen and touch “ALL

SIGNALS".

. Touch “START".
. Display data monitor. ,
. If necessary, sequentially touch “REC START", “REC STOP”,

“DATA DISPLAY”, “NUMBER PRINT” and “PRINT" to print out
the data.

BR-16




ATTESA E-TS PRO SYSTEM

LSD SOLENOID [A]

Current flow through A-LSD solenoid appears on display.

ETS F/S VALVE

Control condition (ON-OFF) of E-TS fail-safe valve appears
on display.

ABS ACTUATOR [ON-OFF]

ABS actuator relay condition (ON-OFF) appears on display.

ABS MOTOR [ON-OFF]

ABS motor relay condition (ON-OFF) appears on display.

ETS/LSD MOTOR [ON-OFF)

ATTESA E-TS PRO actuator condition (ON-OFF) appears
on display.

CONSULT (Cont’d) I
DATA MONITOR MODE
Select monitor item l
Display ECM input , Selection Remarks
. All signals
signals from menu Al
FR RH SEN (kmvh] 0 0o 0 Vehicle speed, which is processed from front right wheel e l
sensor signal, appears on display.
FR LH SEN (kmv/h] 0 0O o Vehicle speed, which is processed from front left wheel &G
sensor signal, appears on display. l
Vehicle speed, which is processed from rear right wheel
RR RH SEN km/h
[ I O O o sensor signal, appears on display. TF
RR LH SEN (kmvh] o o 0 Vehicle speed, which is processed from rear left wheel I
sensor signal, appears on display.
G value, which is processed from FR & RR G sensor 1 }
FR&RR G SEN1 [+-][G] O O O signal, appears onpdisp,ay_ f
G value, which is processed from FR & RR G sensor 2
FR& RRG SEN2 [+/-][G] @) O O signal, appears onpdiSPIay. . l
) G value, which is processed from side G sensor signal,
SIDE G SEN wRIEl| O O O | appears on dispiay ' ree
THRTL POS SEN v 0O 0o o i:‘g;?slp\l/:)l,tage sent from throttle position sensor appears BS l
STOP LAMP SW  [ON-OFF] O O O Stop lamp switch ON-OFF condition appears on display.
ENG SPEED SIG o o o Engine speed, which is based on camshaft position sensor HA I
[STOP/RUN] signal, appears on display.
PRESSURE SW  [ON/OFF] 0O o o Pressure switch ON-OFF condition, which is determined EL
from pressure switch signal, appears on display. l
Air bleed switch ON-OFF condition, which is determined .
AIR BLEED SW [ON-O '
[ FFl O O O from air bleed switch signal, appears on display. e .
OILLEVELSW  [ON-OFF] 0 o o Oil level switch ON-OFF condition, which is determined l
from oil level switch signal, appears on display. ,
E/RLIN SOL onorf|  — o O | Control condition (ON-OFF) of ront right wheel IN ABS !
solenoid appears on display. I
Control condition (ON-OFF) of front right wheel OUT ABS
F/R OUT soL [ON-OFF) - O o solenoid appears g)n displ:il ’ )
F/L IN SOL [ON-OFF] _ 0O o Control condition (ON-OFF) of front left wheel IN ABS sole- l
noid appears on display.
F/L OUT SOL [ON-OFF] _ o o Control condition (ON-OFF) of front left wheel OUT ABS
solenoid appears on display. I
] Control condition (ON-OFF) of rear wheel IN ABS solenoid
REARINSOL  [ON-OFF]| — o O | displa(y )
REAR OUT SOL  [ON-OFF] _ o o Control condition (ON-OFF) of rear wheel OUT ABS sole- l
noid appears on display.
ETS SOLENOID [A] — @) ®) Current flow through E-TS solenoid appears on display. l
O O
O O I
O O
O O
o | o |

BR-17



ATTESA E-TS PRO SYSTEM
' CONSULT (Cont’d)
§elect monitor item
I Display ECM input . Selection Remarks
. All signals
signals from menu
ATTESA E-TS PRO actuator motor relay condition (ON-
I ETS/LDS RELAY  [ON-OFF] - O OFF) appears on display.
ETS ACTUATOR [ON-OFF] _ _ o FE)l-aTy S actuator relay condition (ON-OFF) appears on dis-
' LSD ACTUATOR RELAY _ _ o A-LSD actuator relay condition (ON-OFF) appears on dis-
[ON-OFF]} play.
' WARNING LAMP [ON-OFF]} — O O Control condition of ABS waming lamp appears on display.
Voltage tumished from ATTESA E-TS PRO/ABS control
G-SEN vOLT1 v o - o unit appears on display.
' é-SEN VOLT2 V] 0 _ o Vo!tage fumished 'from ATTESA E-TS PRO/ABS control
unit appears on display.
i - |
BATTERY VOLT V] 0 _ o Vo.ttage furnished .from ATTESA E-TS PRO/ABS contro
l unit appears on display. .
VOLTAGE M — — O Value measured with voltage probe appears on display.
l PULSE [msec] or [Hz] or [%] — —_ O Refer to CONSULT Operation Manual.
BR-18




ATTESA E-TS PRO SYSTEM

¢ SELECT TEST ITEM

-

FR RH SOLENGID

FF LH SGLENGID

FROHT SGLEHGI0

RERR SELENGID

ABS MGTGR

SBR444E

M FR RH SOL TEST W
B SELECT MONITOR ITEM

MAIN SIGNALS

SELECTION FROM MENU |

I START |
SBR934C|
8 ACTIVE TEST B
FR RH SGLEHGID U p
s======= MAN]TCR =======
FR FEH IH SGL GFF
FR FEH GUT SGL  GFF
il
SBR441E
o atTIVE TEST B
FR FEH SEL Ui
FR BH GUT SGL GFF
FE'EH IH Z6iL GFF
uF :
SBR442E

CONSULT (Cont’d)

ACTIVE TEST PROCEDURE
e When conducting Active test, vehicle must be stationary.

-9 O
.

start engine.

»on

5. Select active test item by touching screen.

6. Touch “START” on condi

highlighted.

7. “ACTIVE TEST" screen is displayed.
ABS solenoid valve

Touch “START” on CONSULT screen.
Touch “ABS”, then “ACTIVE TEST".
“SELECT TEST ITEM" screen is displayed.

Confirm that brakes have been bled completely.
When ABS warning lamp stays on, never conduct Active test.
Connect CONSULT to Data Link Connector for CONSULT and

tion that “MAIN SIGNALS” item is

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

screen while observing the monitor.

Operation upP KEEP DOWN
IN ABS SV OFF ON ON
OUT ABS SNV OFF OFF ON*

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

tumns 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.

e If the active test needs to be performed again after “TEST IS

STOPPED?” is displayed, repeat step 6.

BR-19
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ATTESA E-TS PRO SYSTEM

CONSULT (Cont'd)

8 ACTIVE TEST B

HES METER OFF
======= MNEHITLR =======
BCTUARTOR RLY G H
METER RLY GFF

ABS motor
e Touch “ON" and “OFF” on the screen to check that ABS motor
relay and ABS actuator relay operate as follows:
Operation ON OFF
ABS actuator relay ON ON
ABS motor relay ON OFF

BR-20

brake pedal travel limit
e . “TEST IS STOPPED”
the operation is started.

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

may change. This is a normal condition.
message is displayed 10 seconds after




ATTESA E-TS PRO SYSTEM

Self-diagnostic check terminal '\ | 111 I
(Terminal 4 of data link connector for CONSULT)

QERNOEEER
ENENNRS

Data link connector

for CONSULT BRG1516D

Self-diagnosis
DESCRIPTION

When a problem occurs in the ATTESA E-TS PRO SYSTEM, the
4WD, A-LSD and ABS warning lamps on the instrument panel @l
come on either separately or simultaneously. To actuate the self-
diagnostic results mode, ground the self-diagnostic check terminal
4 located on the data link connector for CONSULT. The ABS warn- EC

ing

tion.

SE
1.

POA LN

CA
)

10.
1.
12.

HOW TO READ SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

lamp, then, flashes and indicates the location of the malfunc-

LF-DIAGNOSIS PROCEDURE

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

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

Stop vehicle and start diagnosis.

Tum ignition switch “OFF".

Ground the self-diagnostic check terminal 4. )

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

Keep terminal 4 grounded during self-diagnosis. »
Do not depress brake pedal. (Self-diagnosis would not

start.) HA
EL

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

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

The indication terminates after 5 minutes. Tuming the ignition
switch from “OFF” to “ON” resumes blinking the indication.
Verify the location of the malfunction with “MALFUNCTION §p
CODE/SYMPTOM CHART", BR-23. Then make the necessary
repairs. - '

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

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

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

B e i

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

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

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.

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

BR-21
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ATTESA E-TS PRO SYSTEM

Self-diagnosis (Cont’d)

Ingicauon start

ABS warning lamp
ON

ABS warning lamp

OFF

«»
Exampte: Code No. 25 Front leh: whee! sensor (open-circuit)
Start code No. 12
Tens digits Units d:5its Code No. 25
l | 1 | | 1
————————— — 1 - — U ———-*“‘-———”'--—.-—-1'-\‘;. - .‘ VST ! USUSUSUBL
3 06 09 030363 33 06 06 06 09 030363¢32303030303
nit: seconds
Unit: second BRG1185D

Sell-diagnosis complete |

- .ﬂ,ﬂ.
OFF

H

Terminal 4 of the data link
connector for CONSULT

wpumininl
Body ____ | ‘
ground

VI,

1 second or longer lgrase

i

|
Malfunction memory
erase mode starts.

12.5 seconds mode

Matfunction memory  is fun.
iseased.  BRGOOS7D

HOW TO ERASE SELF-DIAGNOSTIC RESULTS
(Malfunction codes)

onsw b=

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.

Tum the ignition switch “OFF".

Ground the self-diagnostic check terminal 4.

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.
8.

10.

11.

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

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

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.

Tum the ignition switch “OFF".



ATTESA E-TS PRO SYSTEM

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Detecting timing Waming lamps ON .
Malfunction . When Faitsate
code Malfunctioning part starting | "' | aps | awp | adsD | o
engine driving
21 Front right wheel sensor (open-circuit) @) @) O @) @) O
22 Front right wheel sensor (short-circuit) - @] O O O O
25 Front left wheel sensor (open-circuit) @) @) @) O (@) O
26 Front left wheel sensor (short-circuit) — @) @) @) @) O
31 Rear right wheel sensor (open-circuit) @) @) @) @) O O
32 Rear right wheel sensor (short-circuit) — @) @) @) O O
35 Rear left wheel sensor (open-circuit) O @) @) O O O
36 Rear left wheel sensor (short-circuit) — O @) O O O
41 Front right outlet solenoid valve and circuit O @) (@) - - O
42 Front right inlet solenoid valve and circuit . @) O O — - O
45 Front left outlet solenoid valve and circuit (@) O O — - O
46 Front left inlet solenoid valve and circuit O O (@) - — O
55 Rear outlet solenoid valve and circuit @) @) O - — O
56 Rear inlet solenoid valve and circuit @) @) @) — — O
- ntrol
57 LBI:::;Z “:/;lt:g;p('y/\)'rrESA E-TS PRO/ABS contro o o) 0O _ _ e}
61 ABS actuator motor and motor relay circuit O O O - — O
63 ABS actuator relay circuit @) @) @) — — O
64 FR & RR G sensor 1 O O O ®) ©) ®)
65 FR & RR G sensor 2 @) O O ©) ©) ®)
66 FR & RR G sensor 1 or 2 @) @) @) (@) O O
68 G sensor voltage 'e) @) @) @) O O
69 Side G sensor voltage ) O O O O @)
71 ATTESA E-TS PRO/ABS control unit and circuit 0O O O O O @)
72 Throttle position sensor (@) ®) — @] O O
73,74 E-TS/LSD actuator motor ®) o) — O @) O
76, 77 Pressure switch @) @) — (@) @) )
78 Air bleed switch o) O — @) o O
79 Oil level switch — @) — O O O
91, 92,93 |E-TS solenoid @) O — O O O
94, 95,96 | E-TS fail-safe solenoid ) @) — O @) O
97,98, 99 | LSD solenoid @) O — O @) O

*: Normal vehicle operation is controlled although waming lamp illuminates.

BR-23
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ATTESA E-TS PRO SYSTEM

112
Qil level switch
connector
(Switch side)

-0 O

BRG1415D|

ATTESA E-TS PRO actuator connector
(Pressure switch) (Actuator side)

L1 )
NI ER

=

BRG1758D

@&

ATTESA E-TS PRO actuator connector
(E-TS solenoid, A-LSD solenoid, Fail-safe solenoid)
(Actuator side)

[ 213)4Y)
Gl e/
2.3.4 5.6.8
grd gt

Lftd

BRG1753D|

ATTESA E-TS PRO
actuator connector
(Actuator side)

BRG17600D

Component Parts Inspection

OIL LEVEL SWITCH

Remove oil level switch connector and check continuity between
terminals @ and @.
Reservoir tank oil level is normali:
Continuity exists.
Reservoir tank oil level is too low:
Continuity does not exist.

ATTESA E-TS PRO ACTUATOR

Pressure switch

e Remove pressure switch connector and check continuity
between terminals @) and @ .
Accumulator internal pressure decreasing to approxi-
mately 2.6 MPa (27.0 kg/cm?) or less:
.Continuity exists.
Accumulator internal pressure increasing to approxi-
mately 3.8 MPa (39.0 kg/cm?):
Continuity does not exist.
e Immediately after actuator motor has stopped, accumulator
internal pressure is high. Continuity does not exist.
e Accumulator internal pressure increases while actuator motor
is operating. Accumulator internal pressure decreases when
actuator motor is at rest.

E-TS solenoid, A-LSD solenoid and fail-safe solenoid
Remove connectors from E-TS, A-LSD and fail-safe solenoids.
Measure resistance between individual connector terminals listed

below: .
E-TS solenoid terminals ® and ® : Approx. 6Q
A-LSD solenoid terminals @ and ® : Approx. 6Q
Fail-safe solenoid terminals @ and ® : Approx. 11Q

Motor
Remove connector from motor. Apply battery voltage across termi-
nals @ and @9 to make sure that motor starts.

CAUTION:
To avoid motor overheating, do not apply battery voltage for
more than 5 seconds at a time.

BR-24




ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom
SYMPTOM 1 — ABS works frequently.

Check for braking force distributed to
wheels.

NG_ Check brake system.

OK

A 4

1 g

Check wheel sensor systems:

o Sensor installation condition

o Sensor pick-up area for foreign matter
(metal chips, filings, etc.)

o Condition of sensor rotor teeth

e Sensor connector for poor contacts

o Condition of sensor hamess, connector
and related circuits

NG‘ Repair sensor and rotor

OK

A 4

"] systems.

Check front axle for looseness or free
play.

NG | Check and repair front

\ 4

axle.

OK

Y

Go to Symptom 2-[ .

SYMPTOM 2 — Unexpected pedal action

Does brake pedal stroke length exceed
specifications?

Yes

line.
e Check brake system.

e Bleed air from brake fluid

e Sensor installation condition

e Sensor pick-up area for foreign matter
(metal chips, filings, etc.)

e Condition of sensor rotor teeth (No. of
teeth, broken teeth, etc.).

e Sensor connector for poor contacts

¢ Condition of wheel sensor circuit

No
A\ 4
Is braking force correct although brake Yesy Brake system is in good
pedal is hard to depress? order.
No
) 4
Is correct braking force applied when No > Check brake system.
actuator connector is removed to suspend
ABS function?
. Yes
v
Does ABS waming lamp illuminate? Yesv Perform self-diagnostic
procedures.
J No
Check wheel sensor: NG | wheel sensor is faulty.

OK

y

Brake system (including sensor system) is
in good order.

BR-25




ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom (Cont’d)
SYMPTOM 3 — Long stopping distance

Is stopping distance longer on snow-cov- Yes' Stopping distance of ABS-
ered or gravel roads than on paved equipped vehicle is some-
roads? times longer than vehicle
without ABS.
No
A
Does stopping distance still remain longer Yes o Bleed air from brake sys-
than vehicle without ABS after removing "l tem.
actuator connector to suspend ABS func- e Check condition of brake
tion? system.

No

A

Go to Symptom 2-[q .

SYMPTOM 4 — ABS does not work.

Does ABS waming famp illuminate? Yes | perform self-diagnostic
No "| procedures to locate the
cause of problem.
Y
No

Does ABS effectively operate at speeds of
less than 10 km/h only?

System is in good order.

Yes
A

Go to Symptom 2-[ .

SYMPTOM 5 — Pedal vibration and noise

Does brake pedal vibration/noise occur
during engine starting?

Yes

>

.lNo

Perform self-diagnostic -
procedures to locate the
cause of problem.

Does brake pedal vibration/noise occur

only when brake pedal is slightly

depressed?

CAUTION:

ABS sometimes operates under any of

the following conditions where wheel

speed variations occurs.

o During gearshift operation

o During clutch pedal operation

o Driving over bumps or gutters
(50-mm high or deep) at 50 km/h or
above.

o During standing starts immediately
after starting engine (at speeds of
approximately 10 km/h or above)

No

l Yes

System is in good order.

Does brake pedal vibration/noise occur
during normal vehicle operation?
CAUTION:

ABS sometimes operates except for
sudden braking operation under any of
the following conditions.

o During low “p” road driving

o Turning curves at high speed

e Riding over bumps

No

System is in good order.

v Yes
®

BR-26




ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom (Cont’d)

®

!

Does vibration/noise occur when engine No .| System is in good order.
pms are increased with vehicle at rest? "| When the vehicle is at
rest, vibration/noise can
Yes sometimes occur.
Y
Yes

Does vibration/noise occur when switches
(related to electrical components) are acti-
vated?

No

\ 4

Go to Symptom 2-I .

SYMPTOM 6 — ABS warning |

Check whether there are
radios, antennas (including
feeder line) and related
wiring in the vicinity of the
vehicle or control unit.

amp does not illuminate.

BURNED-OUT ABS WARNING LAMP
BULB INSPECTION

Check continuity between meter power
supply terminal and ABS waming lamp
terminal.

NG

.| ABS wai'ning lamp or inter-

OK

Y

nal combination meter cir-
cuit is faulty.

ABS WARNING LAMP POWER SUPPLY
CIRCUIT INSPECTION

Remove meter connector. Check the volt-
age across vehicle hamess- and body
haress-terminals.

NG

.| e Check 10A fuse.

OK

Y

| o Check fuse block-to-

meter harness and con-
nectors. :

e Check power supply sys-
tem (battery, ignition key
circuit, etc.)

ABS ACTUATOR (AS A SINGLE PART)
INSPECTION

NG

OK

\ 4

ABS actuator is faulty.

@

ABS WARNING LAMP HARNESS CIR-

CUIT INSPECTION

e Remove actuator connector, control unit
connector and meter connector.

o Check for shorted or open meter-to-con-
trol unit hamess circuit

NG

Hamess is faulty.

OK

A 4

ABS WARNING LAMP CONNECTOR
CIRCUIT INSPECTION

Check control unit, ABS actuator and
meter and vehicle hamess connectors®.

NG

Connector is faulty.

OK

y

Perform self-diagnostic procedures (with
all connectors installed).

*: Vehicle hamess is equipped
with junction connectors.
Before checking connectors,
refer to related wiring dia-
grams for the location of
these connectors.

EC

TF
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ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom (Cont’d)
SYMPTOM 7 — 4WD warning lamp does not illuminate

BURNED-OUT 4WD WARNING LAMP
INSPECTION

Check continuity between meter power
supply terminal and 4WD waming lamp
terminal.

NG

4WD waming lamp or

OK

A4

"1 internal combination meter

circuit is faulty.

4WD WARNING LAMP POWER SUPPLY
CIRCUIT INSPECTION

Remove meter connector. Check to make

sure that voltage between vehicle hamess
terminal and body ground is approx. 12V.

NG

| e Check 10A fuse.

o Check fuse block-to-
meter harmess and con-
nector.

o Check power supply sys-
tem (battery and ignition

oK switch circuit).
\ 4 )
E-TS ACTUATOR RELAY (AS A SINGLE NG | g.TS actuator relay is
PART) INSPECTION "] faulty.
OK
A 4
4WD WARNING LAMP HARNESS CIR- NG | Hamess is faulty.
CUIT INSPECTION -
o Remove E-TS actuator relay connector
and control unit connector.
e Check for open or shorted meter-to-con-
trol unit harness.
OK
A 4
NG

4WD WARNING LAMP CONNECTOR
CIRCUIT INSPECTION

Check control unit, E-TS actuator relay,
meter and vehicle hamess connectors®.

Connector is faulty.

Y

OK

Y

Perform self-diagnostic procedures (with
all connectors installed).

BR-28

*: Vehicle hamess is equipped
with junction connectors.
Before checking connectors,
refer to related wiring dia-
grams for the location of
these connectors.




ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom (Cont’d)
SYMPTOM 8 — A-LSD warning lamp does not

illuminate.
A-LSD WARNING LAMP BULB NG | A-LSD waming lamp or
(BURNED-OUT) INSPECTION intemnal combination circuit
Check to make sure that continuity exists is faulty.
between meter power terminal and A-LSD
warmning lamp terminal.
OK
y
NG

A-LSD WARNING LAMP POWER SUP-
PLY CIRCUIT INSPECTION

Remove meter connector and measure
voltage across vehicle hamess terminal
and ground to make sure that it is approx.
12V.

| e Check 10A fuse.

OK

Y

"] e Check fuse block-to-
meter harness and con-
nector.

e Check power supply sys-
tem (battery, ignition
switch circuit, etc.).

A-LSD ACTUATOR (AS A SINGLE UNIT)
INSPECTION

NG

.| A-LSD actuator relay is

" tautty.

OK

Y

A-LSD WARNING LAMP HARNESS CIR-

CUIT INSPECTION

o Remove A-LSD actuator relay
connector, control unit connector and
meter connector.

o Check for open or shorted meter-to-con-
trol unit hamess.

NG

Hamess is faulty.

Y

OK

A 4

A-LSD WARNING LAMP CIRCUIT CON-
NECTOR INSPECTION

Check connectors used with control unit,
A-LSD actuator relay, meter and vehicle
harness®.

NG

Connector(s) are faulty.

OK

A 4

Install all connectors and perform self-
diagnostic procedures.

*: Vehicle hamess is equipped
with junction connectors.
Before checking connectors,
refer to related wiring dia-
grams for the location of
these connectors.

SYMPTOM 9 — Hard to depress pedal when starting
(4WD and A-LSD warning lamps remain OFF.)

Throttle position sensor and related circuit
inspection

NG

Throttle position sensor

>

circuit is faulty.

OK

A 4

Reverse lamp switch and related circuit
inspection

NG

Reverse lamp switch and

circuit are faulty.

OK

Y

Perform self-diagnostic procedures again.

BR-29
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ATTESA E-TS PRO SYSTEM

Trouble Diagnoses by Symptom (Cont’d)

SYMPTOM 10 — ATTESA E-TS PRO actuator relay
turns ON and OFF frequently. Actuator operates ON

and OFF repeatedly.

Does “PRESS SW OFF ABNORMAL"
appear on display as a self-diagnostic
result?

No

Yes
A4

.| Repair or replace faulty

part/area.

Check pressure switch and circuit.

NG

OK

y

Pressure switch and
related circuit are faulty.

RESERVOIR TANK OIL LEVEL CHANGE
INSPECTION

Start engine. While operating actuator
motor, repeatedly remove and install air
bleed switch. Make sure that reservoir
tank oil level changes when air bleed
switch is removed and installed.

Oil level difference:

Normal: Approx. 5 - 8 mm

Abnormal: Approx. 1 -2 mm

NG

OK

Y

Perform self-diagnostic procedures again.

BR-30
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Replace accumulator.




E-TS/ABS SYSTEM

Description
ABS FUNCTION

e While the ABS is operating, the brake pedal slightly vibrates, along with its operating sound. This indicates
that the ABS is operating normally (no problem).

e When starting the engine or immediately after the engine has started, an operating sound is emitted from

motors inside the engine room. This indicates that the motor is operating normally (no problem).

e The stopping distance of vehicles equipped with ABS can be longer than that of those without ABS while
driving on rough, gravel or snow-covered roads.

E-TS FUNCTION

e The E-TS system and the ABS are controlled by a single control unit. Signals from multiple sensors are
received and acted upon to provide a comprehensive control system.

e In the event of an E-TS/ABS electrical system failure, the 4WD waming lamp and ABS warning lamp
(located in the combination meter cluster) will illuminate either separately or simultaneously to inform the
driver of a problem. Self-diagnosis begins immediately and the results (problem items/areas) appear on
the CONSULT display according to the control unit LED ON-OFF count. Refer to the Table below if the
electrical system diagnostic tester (CONSULT) is used to troubleshoot the problem.

Diagnostic test mode Remarks
Work support E-TS air bleeding, E-TS oil preséure check and lock check
Self-diagnostic results Compatible with E-TS/ABS
Data monitor Compatible with E-TS/ABS
Active test ABS solenoid valve ON-OFF, ABS motor ON-OFF
ECM part number E-TS/ABS control unit

Fail-Safe Function

If a malfunction occurs in the E-TS/ABS, the 4WD warning lamp and ABS warning lamp (located in the com-
bination meter cluster) will illuminate either separately or simultaneously. If only the 4WD warning lamp
illuminates, decreased 4WD conditions prevail while the ABS operates normally. If only the ABS warning lamp
illuminates, the ABS will not function. The E-TS operates ‘normally while brakes operate as they would on a
vehicle without ABS. If both the 4WD warning and ABS lamps are illuminated, decreased 4WD conditions
prevail and ABS will not function normally. Brakes operate as they would on a vehicle without ABS.

e If a malfunction occurs in the control unit, G sensors, wheel sensors and/or engine rpm signal circuit, the

4WD warning lamp and ABS warning lamp will illuminate simultaneously.
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E-TS/ABS SYSTEM
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E-TS/ABS SYSTEM

Component Parts Location

iH E-TS actuator

Reservoir tank
G Rear right wheel sensor \F}/- A
SLIP indicator i SANERN
4WD waming lamp

0 E-TS actuator relay

ABS warning lamp
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_ Master cylinder
‘Aj Front right wheel sensor

{F} E-TS/ABS control unit

G} Rear left wheel sensor
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[© ABS actuator
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E-TS/ABS SYSTEM

USING CIRCUIT TESTER
E-TS/ABS control unit

To perform the following inspection switch should be turned ON with ABS control unit connector and actuator

connector properly connected.

Control Unit Input/Output Signal Specifications

E-TS/ABS control unit connector

106{107|108[ 108 110] 12[13[ 14| [16] [18]10]20]21]22] 34|35]36]37| 40 116l117/118| 119
BRG1411D
Terminal No. i
Item Specifications*1 Check item
+ - (Reference)
- . Battery voltage Control unit power
1 Batte
v Ignition switch ON (Approx. 12V) supply circuit
107
109
112 .
116 Ground _ QOntirtol unit ground
17 circu
118
119
Battery voltage
Depress brake pedal. : i
40 Stop lamp signal P P (Approx. 12V) fi:zzi:amp switch and
Release brake pedal. Approx. OV
ABS motor operating
.2V
Body : (CONSULT set in active test mode) Less than approx. 2 ABS motor, motor
2 ABS motor relay L
ground ABS motor not operating Battery voltage relay and circuits
(ignition switch ON) v (Approx. 12V)
Actu?tor relay f)peratung Less than approx. 2V
(engine operating)
- ABS actuator relay
13 ABS actuator relay | Actuator relay not operating : d circuit
. . Battery voltage and circu
(fail-safe system operating or before
. - (Approx. 12V)
engine stamng)
Actuator relay operating Battery voltage .
(engine operating) (Approx. 12V) ABS warning lamp
108 ABS actuator relay - - and ABS actuator
monitor Actuator relay not operating relay monitor and cir-
(fail-safe system operating or before Approx. OV cuits
engine starting)
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E-TS/ABS SYSTEM

Control Unit Input/Output Signal Specifications

- (Cont’d)
Terminal No. ;
Item Specifications* 1 Check item
+ - (Reference)
101 Front right wheel IN
solenoid Actuator operating (CONSULT set in
Front right wheel OUT active _test mode) or actuator relay not
104 . operating. Approx. OV
solenoid ] .
(Fail-safe system operating or before
106 Front left wheel IN engine staning' etc.)
solenoid ABS solenoid and cir-
Front left wheel OUT cuit
105 .
solenoid
Rear wheel IN sole- Actuator not. operanr.wg and act~uator Battery voltage
102 noid relay operating (engine operating and (Approx. 12V)
vehicle at rest) prox.
Rear wheel OUT sole-
110 .
noid
B Od:d ABS motor operating Battery voltage
grou CONSULT set in active test mode Approx. 12V i
103 ABS motor monitor fABS : ) (App ) ::‘zi;notor monitor
motor not operating
(ignition switch ON) Approx. OV
4WD waming lamp ON Approx. OV .
32 4WD waming lamp*2 I 4WD warning lamp
4WD waming lamp OFF (B:;t;rng:;/g)e and circuit
ABS waming lamp ON Approx. OV .
14 ABS warning lamp=3 Ba ABS waming lamp
ABS waming lamp OFF (A::rrngzlglg)e and circuit
SLIP indicator ON Approx. OV L
33 SLIP indicator*4 Eatiery vol SUIP indicator and
SLIP indicator OFF ( :p;rng: 2*\’/9)9 circuit
8 19 Front right wheel sen-
sor
20 9 Front left wheel sen- Pulse siqnal at 200 Hz | Wheel g
sor Vehicle operating (at approx. 30 km/h)"4 ulse signal at z| Wheel sensor and cir
Rear right wheel sen- per second cut
10 | 2t 9
sor
22 11 Rear left wheel sensor
3 . . . . . Battery voltage E-TS actuator relay
115 E-TS solenoid Engine gt idle with vehicle at rest (Approx. 12V) solenoid and circuit
29 Body E-TS motor relay Ignition switch ON afl::rrngtzl;e\l/g)e
ground Battery voltage E-TS motor, motor
Actuator motor operatin relay and circuits
113 E-TS motor monitor P g (Approx. 12V) y
Actuator motor not operating Approx. OV
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E-TS/ABS SYSTEM
Control Unit Input/Output Signal Specuflcatmns
(Cont’d)
Terminal No. " ifications™1 Check item
" - em Specifications (Reference)
G sensor power sup- Approx. 8V
1 18
ply 1 Ignition switch ON (Reference)
with vehicle located on flat surface
7 | 18 |FRaRRGsensort | ) |Approx. 2.5V
(Reference) L
G sensor and circuit
G sensor power sup- Approx. 8V
12 16
ply 2 Ignition switch ON (Reference)
FR & RR G sensor 2 | (with vehicle located on flat surface) Approx. 2.5V
5,6 16 .
and side G sensor (Reference)
. . Battery voltage
Vehicle moving backward R lamp and
26 Reverse lamp signal 9 (Approx. 12V) ci::i:s e famp
Vehicle moving forward or tuming Approx. OV
23 Throttle position sen- | Accelerator pedal fully depressed Approx. 4.0V Throttle position sen-
' sor Accelerator pedal fully released Approx. 0.5V sor and circuit
Body -
g | ground | Hydraulic unit pres- E-TS motor not operating Approx. 5V Pressure switch and
sure switch E-TS motor operating Approx. OV circuit
Fail-safe solenoid and
114 Fail-safe solenoid Engine operating Less than approx. 2V cir::u?ta
‘ . . . , E-TS actuator relay
31 E-TS actuator relay Engine at idle (with vehicle at rest) Less than 2V and circuit

*1: Do not forcefully expand connector terminals to check voltage using circuit tester or voltmeter.

*2: 4WD waming lamp ON-OFF timing:
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (with system operating normally)

*3: ABS waming lamp ON-OFF timing:
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (with system operating normally)

4: Make sure that tires are inflated to specified pressure.

BR-37

=)
]

)
©

EL

SD




E-TS/ABS SYSTEM

USING CONSULT

Data monitor

Indicated are the control unit computed data. If the output circuit (harn

correct values may be displayed.

Control Unit Input/Output Signal Specifications

(Cont’d)

ess) should be open or short-circuited,

Data monitor i
Display Monitor item Check item
Condition Specifications (Reference)
WHEEL SENSOR Vehicle at rest 0 kmvh Wheel
eel sensor sys-
Wheel speed i . L
[km/h] Vehicle operating"1 Identical to speed- | yom and circuit

ometer indication

FF & RR G-SENSOR

1

(G]

FF & RR G-SENSOR
2

G sensor operating
condition

Vehicle at rest on flat surface

Within £0.15G

FR & RR G sensors
and circuits

(G
SIDE G-SENSOR i
Ror L: 0.5G o less | Sid¢ G sensorand
(G] circuit
THRTL POS SEN Throttle positioning | Accelerator pedal fully released Approx. 0.5V | Throttle position
[V]| condition Accelerator pedal fully depressed Approx. 4.0V |sensor and circuit
STOP LAMP SW Brake pedal operat- | Brake pedal depressed ON Stop lamp and cir-
[ON-OFF] | ing condition Brake pedal released OFF cuit
Engine operating at a speed of less than STOP
ENG SPEED SIGNAL | Engine operating 400 rpm Engine speed signal
[STOP-RUN] | condition Engine operating at a speed of 400 rpm circuit
RUN
or above
PRESSURE SW Pressure switch E-TS motor operating ON Pressure switch and
[ON-OFF] | operating condition | E-TS motor not operating OFF circuit
Air bleed switch ON
AIR BLEED SW Air bleed switch \anition switch ON removed Air bleed switch and
[ON-OFF] | ON-OFF condition 9 Air bleed switch circuit
. OFF
installed
OIL LEVEL SW Oil level switch ON Oil level within ON Oil level switch and
il level switc - ; il level switch an
. ic oi specified range
[ON-OFF] | OFF condition E-TS hydraulic oil 1% 9 circuit
Qil level too low OFF
Actuator (solenoid) operating with (CON-
OUT ABS SOLENOID SULT set in active test mode) or actuator
. - ON
[ON-OFF] . . relay not operating (fail-safe system oper- )
Solerfqd operating ating and before engine starts) A'BS .solenmd and
condition - - ” circuit
IN ABS SOLENOID Actuator (solenoid) nf)t ope'ratlng ?"
[ON-OFF] actuator relay operating (with engine OFF
operating and with vehicle at rest)
ETS SOLENOID E-TS solenoid oper- . Ignition switch ON 0A E-TS actuator relay
. e Vehicle at rest . L
[A] | ating condition Engine at idle Approx. 0.2A solenoid and circuit
ETS F/S VALVE E-TS fail-safe sole- | Ignition switch ON 0A E-TS fail-safe sole-
noid operating con- | Vehicle at rest id and circui
(AT gition Engine at idle Approx. 0.7A | n0id and circuit
BR-38




E-TS/ABS SYSTEM
Control Unit Input/Output Signal Specifications
(Cont’d)
Disol Mornitor it Data monitor Check item
ispla onitor item
Py Condition Specifications (Reference)
ABS ACTUATOR Actuator relay oper- . Ignition switch ON OFF ABS actuator relay
RELAY . diti Vehicle at rest d circuit
[ON-OFF] ating condition Engine operating ON ‘| and circu
ABS MOTOR RELAY :‘:::3’;’;3‘:;;0"_ Ignition switch ON | ABS not operating OFF ABS motor, motor
[ON-OFF]) dition or engine operating | Agg operating ON relay and circuits
ETS MOTOR E-TS motor operat- | E-TS motor not operating OFF
[ON-OFF} | ing condition E-TS motor operating ON E-TS motor relay
ETS/LSD RELAY E-TS motor relay | E-TS motor not operating OFF and circuit
[ON-OFF]| operating condition |E-TS motor operating . ON
Ignition switch ON and engine not operat-
ETS ACTUATOR E-TS actuator relay igg 9 P OFF E-TS actuator relay
‘[ON-OFF] | operating condition’ . and circuit
- . . | Engine operating ON
i i | ABS waming lamp ON ON
WARNING LAMP ABS waml'ng 'lamp ng lamp ABS waming lamp
[ON-OFF] [ ON operation®2 ABS waming lamp OFF OFF ,
G-SEN VOLT 1 [V] | Battery voltage fur- Approx. 8V G sensor power
G-SEN VOLT 2  [V]{nished to G sensor (Reference) supply circuit
- | Ignition switch ON
BATTERY VOLT B.a:eg t"°"agfr;|”' 9 Approx. 12V | Control unit power
Vi nisned to con (Battery voltage) | supply circuit

unit

*1: Make sure that tires are inflated to specified pressure.
*2: ABS warning lamp ON-OFF timing: ’
ON: Ignition switch ON (before engine starts) or abnormalities detected
OFF: After engine starts (system operating in normal condition)
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E-TS/ABS 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-48).

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
I 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.

o 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.

e Make sure that oil level (E-TS system) and oil pressure are correct, Also check that system is free from
oil leakage and abnormalities.

CAUTION:

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

e Make sure that battery cables are securely connected to their terminals (positive and ground), and that
battery case grounding is tight. If necessary, tighten to specified torque. Check that battery voitage is not

I lower than specifications.

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. Tum ignition switch “ON” to ensure that ABS warning lamp lights. If ABS warning lamp does not light, check
ABS warning lamp circuit.
2. Make sure that 4WD warning lamp illuminates when ignition switch is turned ON. If it does not illuminate,
I Check 4WD warning lamp and related circuit.
3. Make sure that the 4WD and ABS warning lamps go out approximately 1 second after engine has started.
If any of the warning lamps do not go out, perform self-diagnostic procedures for related system(s).
I 4. After driving vehicle at approx. 30 km/h for approx. 1 minute, check to ensure that 4WD warning lamp and
ABS warning lamp remain off. If ABS warning lamp lights, perform self-diagnosis procedures.
5. After performing self-diagnosis procedures, be sure to erase trouble stored in memory.
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E-TS/ABS SYSTEM

Data link
connector for
CONSULT

/// 0V '\
ECL1638D

CONSULT

CONTROL UNIT PART NUMBER

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

4-door model: 47850 AA200

2-door model: 47850 AA210

SELF-DIAGNOSIS PROCEDURE

10.

Collect information on the concem 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 and touch “START”, “ABS" and “SELF—DIAG
RESULTS" sequentially on the CONSULT screen with engine
running.

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.
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 4WD and ABS warning
lamps. Refer to the previous page.

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.

Recheck to ensure that there is no other malfunction.

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

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

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

Drive vehicle at approx. 30 km/h for approx. 1 minute and then
confirm that 4WD and ABS warning lamps are off.
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E-TS/ABS SYSTEM

CONSULT (Contd)

SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item

Diagnostic item is detected when...

Check item

FR RH SENSOR

o Input terminal voltage is abnormally high. This occurs when front right wheel

[OPEN] sensor circuit is open or signal power supply circuit is shorted.

FR LH SENSOR o Input terminal voltage is abnormally high. This occurs when front left wheel sen-
[OPEN] sor circuit is open or signal power supply circuit is shorted.

RR RH SENSOR o Input terminal voltage is abnormally high. This occurs when rear right wheel
[OPEN]} sensor circuit is open or signal power supply circuit is shorted.

RR LH SENSOR o Input terminal voltage is abnormally high. This occurs when rear left wheel sen-
[OPEN] sor circuit is open or signal power supply circuit is shorted.

FR RH SENSOR
[SHORT]

o Input terminal voltage is abnormally low or input signal is incorrect. This occurs
when front right wheel sensor circuit is shorted, signal circuit is shorted to
ground or front right wheel sensor-to-rotor clearance is abnormally wide.

FR LH SENSOR
[SHORT]

o Input terminal voltage is abnormally low or input signal is incorrect. This occurs
when front left wheel sensor circuit is shorted, signal circuit is shorted to ground
or front left wheel sensor-to-rotor clearance is abnormally wide.

RR RH SENSOR
[SHORT]

o Input terminal voltage is abnormally low or input signal is incorrect. This occurs
when rear right wheel sensor circuit is shorted, signal circuit is shorted to
ground or rear right wheel sensor-to-rotor clearance is abnormally wide.

RR LH SENSOR
[SHORT]

o Input terminal voltage is abnormally low or input signal is incorrect. This occurs
" when rear left wheel sensor circuit is shorted, signal circuit is shorted to ground
or wheel sensor-to-rotor clearance is abnormally wide.

Wheel sensor and
circuit

FR RH IN ABS SOL/
FR RH OUT ABS SOL
[OPEN]

e Output terminal voltage is abnommally lower than controlled value when either
front right wheel ABS solenoid circuit is open or control circuit is shorted to
ground.

FR LH IN ABS SOL/
FR LH OUT ABS SOL

o Output terminal voltage is abnormally lower than controlled value when either
front left wheel ABS solenoid circuit is open or control circuit is shorted to

[OPEN] ground.

REAR IN ABS SOL/ o Output terminal voltage is abnormally lower than controlled value when either
REAR OUT ABS SOL L ; L

[OPEN] rear wheel ABS solenoid circuit is open or control circuit is shorted to ground.

FR RH IN ABS SOL/
FR RH OUT ABS SOL
[SHORT]

o Output terminal voltage is abnormally higher than controlled value when either
front right wheel ABS solenoid circuit is shorted or control circuit is shorted to

power supply circuit.

ABS solenoid and
circuit

FR LH IN ABS SOL/
FR LH OUT ABS SOL

 Output terminal voltage is abnormally higher than controlled value when either
front left wheel ABS solenoid circuit is shorted or control circuit is shorted to

[SHORT] power supply circuit. .
REAR IN ABS SOL/ o Output terminal voltage is abnormally higher than controlled value when either
REAR OUT ABS SOL rear wheel ABS solenoid circuit is shorted or control circuit is shorted to power
[SHORT] supply circuit. '
ABS MOTOR s .

i I FF. N.
[ON FAILURE] o While ABS motor is being controlied to be set to OFF, it tums O ABS motor, motor
ABS MOTOR . . relay and circuit

i i N, ON.
[OFF FAILURE] o While ABS motor is being controlled to be set to ON, it tums
ABS ACTUATOR . . .

lled t t to OFF, it tums ON.

RELAY [ON FAILURE] e While ABS actuator relay is being controlled to set to it tum: ABS actuator relay
ABS ACTUATOR and circuit

RELAY [OFF FAILURE]

o While ABS actuator relay is being controlled to set to ON, it tums OFF.

BATTERY VOLTAGE
[VB-HIGH)

« E-TS/ABS control unit power supply voltage is abnormally high.

Control unit power

BATTERY VOLTAGE
(VB-LOW]

e E-TS ABS control unit power supply voltage is abnormally low.

supply circuit
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E-TS/ABS SYSTEM

CONSULT (Cont’d)

Diagnostic item

Diagnostic item is detected when...

Check item

FR & RR G-SEN 1

e FR & RR G sensor 1 output is abnormally higher or lower than specifications.

[ABNORMAL]

FR & RR G-SEN 2 . . N

[ABNORMAL] e FR & RR G sensor 2 output is abnormally higher than specifications.

FR& RRG-SEN 1, 2 o Output voltage difference between FR & RR G sensors 1 and 2, which is

[ABNORMAL] abnomnally higher than specified value, has continued for a certain period. L
- G sensor and circuit

G-SEN VOLT 1 » FR & RR G sensor 1 power supply voltage, which is abnormally higher than, or

[ABNORMAL] lower than specifications, has continued for a certain period of time.

G-SEN VOLT 2 ¢ FR & RR G sensor 2 power supply voltage, which is abnormally higher than, or

[ABNORMAL] lower than specifications, has continued for a certain period of time.

SIDE G-SENSOR o Side G sensor output voltage, which is abnormally higher than, or lower than

[ABNORMAL] specifications, has continued for a certain period of time.

AIR BLEED SW o Air bleed switch has been turned ON for a certain period of time during vehicle | Air bleed switch and

operation.

circuit

THROTTLE POSI SEN

o Throttle position sensor signal voltage, which is OV or abnormally higher than
specifications, has continued for a certain period of time.

Throttle position sen-
sor and circuit

o Oil level switch has been tumed OFF (oil level too low) for a certain period of

Oil level switch and

OIL LEVEL SW . L
time. circuit
;’ORNE'S:leJ.ngS]W o Pressure switch has been turned ON for an extended period of time.

PRESSURE SW

e Pressure switch has been turned OFF for an extended period of time although
current flows through E-TS solenoid. Or, it has been tumed OFF only for a

Pressure switch and
circuit

[OFF FAILURE] short period of time (due to pressure switch in dummy contact with other parts
(dummy circuit setup) or gas pressure drop).
ETS MOTOR o While E-TS motor is being controlled to be set to OFF, E-TS motor control ter-

[ON FAILURE]

minal voltage does not become 0 volts (ground potential). (E-TS motor relay is
ON all the time, motor circuit is open, etc.)

E-TS motor and cir-
cuit

ETS MOTOR e While E-TS motor is being controlled to be set to ON, E-TS motor control termi-

[OFF FAILURE] nal voltage is not present.

ETS SOLENOID o Specified voltage is not applied to E-TS solenoid control terminal (open sole-

[OPEN] noid circuit, etc.).

ETS SOLENOID e E-TS solenoid control terminal voltage is abnormal (shorted E-TS solenoid E-TS relay, solenoid
[SHORT] circuit, etc.). and circuits

ETS SOLENOID e Current flow through E-TS solenoid is abnormally larger or smaller than specifi-

[ABNORMAL] cations.

ETS F/S VALVE [OPEN]

o E-TS fail-safe valve control terminal voltage is abnormally high or low (open
fail-safe valve circuit, etc.).

ETS F/S VALVE
[SHORT]

o E-TS fail-safe valve control terminal voltage is abnormally high or low (shorted
fail-safe valve circuit, etc.).

ETS F/S VALVE
[ON FAILURE]

e While E-TS fail-safe valve is being controlled to be set to OFF, it turns ON.

E-TS fail-safe system,
solenoid and circuits

Control unit power

&

@

w»

CONTROL UNIT e Abnormalities occur in E-TS/ABS control unit process function. supply circuit
ABS MOTOR

A otor, motor
[ABNORMAL WHEEL | e ABS motor speed is abnormally low. re?as e
LOCKING] y
NOTE:

e 4WD and ABS warning lamps illuminate. “Self-diagnosis could not detect any malfunctions” can sometimes appear on
CONSULT display as a diagnostic result. When it occurs, check engine speed signal circuit. ) .

e If “ABS” does not appear on system selection screen, check ABS control unit for improper operation and diagnosis connec-
tor circuit condition. Also confirm that CONSULT card No. is suitable for use with ABS system.
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E-TS/ABS SYSTEM

= A2
= N
CONSULT o

Data link
connector for
) CONSULT

S=""0 \
ECL1638D

- CONSULT (Cont’d)

DATA MONITOR PROCEDURE

e tpw M=

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 “LONG TIME” and then “ENTER".

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

. Touch “START".
. Display data monitor.

If necessary, sequentially touch “REC START", “REC STOP”,
“DATA DISPLAY”, “NUMBER PRINT” and “PRINT" to print out
the data.
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E-TS/ABS SYSTEM
CONSULT (Cont’d)
DATA MONITOR MODE
Select monitor item
Display ECM input . Selection Remarks
signals All signals from menu
FR RH SEN [km/h] 0O 0O o) Zgrhi;le speed, which is proceSSed from front right wheel sen-
gnal, appears on display.
FR LH SEN (km/h] e} 0O ') Vehicle speed, which is processed from front left wheel sensor
signal, appears on display.
RR RH SEN [kmv/h] e} 0O o) )s/ce’?:le speed, which is processed from rear right wheel sen-
gnal, appears on display.
RR LH SEN [km/h] e} o) 0O ;/iehicle speed, which is processed from rear left wheel sensor
gnal, appears on display.
FR&RR G SEN1  [+/-] [G] e 0O 0 Svalue, which is processed from FR & RR G sensor 1 signal,
ppears on display.
E - G value, which is processed from FR & RR G sensor 2 signal,
R& RR G SEN2 [+/-][GQ] O O O appears on display.
G value, which is processed from side G sensor signal,
|
SIDE G SEN [IJR]A[G] O O O appears on display.
THRTL POS SEN ™ 0O 0 o) gg‘;:;voltage sent from throttle position sensor appears on
STOP LAMP SW  [ON-OFF] O O O Stop lamp switch ON-OFF condition appears on display.
ENG SPEED SIG Engine speed, which is based on camshatft position sensor
runssTor)| O ) O |signal, appears on display.
Pressure switch ON-OFF condition, which is determined from
PRESSURE SW  [ON/OFF) O O O pressure switch signal, appears on display.
' . Air bleed switch ON-OFF condition, which is determined from
AIR BLEED SW  [ON-OFF] o O O air bleed switch signal, appears on display.
N Oil level switch ON-OFF condition, which is determined from
OILLEVEL SW  [ON-OFF] O O O oil level switch signal, appears on display.
F/R IN SOL [ON-OFF] _ 0O 0 Control condition (ON-OFF) of front right wheel IN ABS sole-
noid appears on display:
F/R OUT SOL [ON-OFF] - o) o) Co_ntrol condition (_ON~OFF) of front right wheel OUT ABS sole-
noid appears on display.
F/L IN SOL [ON-OFF) - 0O 0 Control condition (ON-OFF) of front left wheel IN ABS solenoid
appears on display.
F/L OUT SOL [ON-OFF] _ 0O o) Control condition (ON-OFF) of front left wheel OUT ABS sole-
noid appears on display.
REAR IN SOL [ON-OFF] _ o) 0O Control condition (ON-OFF) of rear wheel IN ABS solenoid
. appears on display.
REAR OUT SOL  [ON-OFF] _ ') o) Control condition (ON-OFF) of rear wheel OUT ABS solenoid
appears on display.
ETS SOLENOID [A] — O O Curmrent flow through E-TS solenoid appears on display.
ETS F/S VALVE _ e e g‘:;:;«;l condition (ON-OFF) of E-TS fail-safe valve appears on
ABS ACTUATOR [ON-OFF] — O O ABS actuator relay condition (ON-OFF) appears on display.
ABS MOTOR [ON-OFF] — O O ABS motor relay condition (ON-OFF) appears on display.
- ETS MOTOR [ON-OFF] — O O E-TS motor condition (ON-OFF) appears on display.
ETS RELAY [ON-OFF] — — O E-TS motor relay condition (ON-OFF) appears on display.
ETS ACTUATOR  [ON-OFF] — — @) E-TS actuator relay condition (ON-OFF) appears on display.
WARNING LAMP _ [ON-OFF] — O @) Control condition of ABS warning lamp appears on display.
G-SEN VOLT1 V] o) _ 'e) ‘\)llgl;age fumished from E-TS/ABS control unit appears on dis-
G-SEN VOLT?2 v] o) _ 0O :)Iic:;age fumnished from E-TS/ABS control unit appears on dis-
BATTERY VOLT V] @) — @) l\)/g;age fumished from E-TS/ABS control unit appears on dis-
VOLTAGE V] — — @) Value measured with voltage probe appears on dlsplay.
PULSE [msec] or [Hz] or (%] — — @) Refer to CONSULT Operation Manual.
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E-TS/ABS SYSTEM

ELECT TEST ITEM {J

€y
0

£
FR RH SOLENGID

FR LH SBLENGID

FREMT SOLENGID

REAR SGLENGID

ABS MOTOR

SBR444E

B FR RH SOL TEST W
B seLecT MONITOR ITEM

|SELECTION FROM MENU |

|
]

[ START

]
SBR934C|

B ACTIVE TEST E
FR RH SGLENZID u r

FR RH IN SGL GFF
FR FH GUT SGL  GFF

======= MEMHITOR =======

KEEF | DGWH

SBR441E

FF RH GUT S0 GFF
FFRH IH 200 GFF

=
-
i:ﬁ
m
m
S

SBR442E

CONSULT (Cont’d)
ACTIVE TEST PROCEDURE

e 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.
Connect CONSULT to Data Link Connector for CONSULT and
start engine.

Touch “START” on CONSULT screen.

Touch “ABS”", then “ACTIVE TEST".

“SELECT TEST ITEM" screen is displayed.

-9 @
.

poD

5. Select active test item by touching screen.

6. Touch “START” on condition that “MAIN SIGNALS” item is
highlighted.

7. “ACTIVE TEST" screen is displayed.
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
screen while observing the monitor.

Operation uP KEEP DOWN
IN ABS SV OFF ON ON
OUT ABS S/V OFF OFF ON°®

*: Solenoid valve stays ON for 1 to 2 seconds after touching the key, and then
tums 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.
e If the active test needs to be performed again after “TEST IS
STOPPED” is displayed, repeat step 6. ~
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E-TS/ABS SYSTEM
CONSULT (Cont’d)
P ———— ABS motor
. HL'T_IU?' TEST ' e Touch “ON” and “OFF” on the screen to check that ABS motor
RES MOTER OFF relay and ABS actuator relay operate as follows:

Operation ON OFF . A

METOR RLY GFF

ABS motor relay ON OFF EC

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 TF

the operation is started.

ACTUSTER RLY G H ABS actuator relay ON ON l

=

=
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E-TS/ABS SYSTEM

Self-diagnosis

SELF-DIAGNOSIS PROCEDURE

1. Drive vehicle at 30 km/h for at least 1 minute. Bring vehicle to
a full stop. Do not turn off engine. Look at LED at top of con-
trol unit (red lamp). Note the number of times it blinks ON and
OFF.

e If two or more systems are malfunctioning, all warning lamps
will blink ON and OFF.

2. After completing required maintenance procedures, be abso-
lutely sure to erase results of self-diagnostic testing from
memory. Refer to “HOW TO ERASE SELF-DIAGNOSTIC
RESULTS (Malfunction codes)”.

3. Once again, drive vehicle at 30 km/h for at least 1 minute.
Check that 4WD warning lamp and ABS warning lamp are
OFF.

CONTROL UNIT LED (RED LAMP) INDICATION

e Control unit LED will blink ON and OFF. Readings are based
on frequency of 10th digit and unit digit. Refer to the figure

below.
e If there are multiple problems, all problems appear on display
in sequence.
e Indication pattern will repeat all of the trouble codes in
sequence.
0.3s 0.3s
c6s o6s LED code incicaton immng
o ; 1 r 1 i 1 i 3 ;m::uﬁtwmwm';u 3.08
1 ] l ! | ] l ] D | Teom 6ot ot currenty insicarea cose [ 0.6 S x (0~7)
| | | i | 1 Time mierva: between lenth Ggit anc 0.3
1 1 | 1 1 C | unit 6igit of mattunction coce .3 S
oFF * : L @ | Ut cge of mattncton coce 0.35 x (1~8)
al o kKl ¢ a3 | ° H d @ | indicason panem ot 1 cycte ab<) | 3.9 S~ 1598
1 LB [ )
Prewvious patiem e e Next patiem
Ew:s&«wmmdammNMMLEDMlzﬁmkﬂﬂWMﬂ&M)Nﬂ(&vk&lmdvvwm} BRGO7790

HOW TO ERASE SELF-DIAGNOSTIC RESULTS
(Malfunction codes)
e Remove cables from battery terminals. Also remove E-TS/ABS

control unit connectors.
e Using CONSULT, touch “ERASE” on CONSULT display. This
will erase malfunction information from memory.
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E-TS/ABS SYSTEM

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Number of o Detecting timing Warning lamps ON Fail-safe
LED blinks Malfunctioning part When st‘art- Ve_hi'cle ABS 4WD operation
ing engine driving

Nomal - — - - -
° Engine speed signal and circuit @) @) @) O O
1,5 Front right wheel sensor and circuit O ®) O O O
2,6 Front left wheel sensor and circuit O @) @) @) O
3,7 Rear right wheel sensor and circuit O 0] @) O O
4,8 Rear left wheel sensor and circuit O @) ©) @) O
1, 21 Front right inlet solenoid valve and circuit @) O O — O
12, 22 Front left inlet solenoid valve and circuit @) O @) — O
13,23 Rear inlet solenoid valve and circuit @) ©) ©) — O
15, 25 Front right outlet solenoid valve and circuit ®) O @) — O
16, 26 Front left outlet solenoid valve and circuit - 0 ©) O — O
17, 27 Rear outlet solenoid valve and circuit @) O O - O
31, 32,33 E-TS solenoid and circuit @) O — O O
34, 35, 36 E-TS fail-safe solenoid and circuit ) @) — @) @)
41, 42 ABS actuator relay and circuit @) ®) @) — O
43, 44 ABS actuator motor, motor relay and circuit O @) @) — O
45, 46, 77 E-TS/ABS control unit, ground and circuit O O O O O
47, 48 z-r'cl‘ l?iiABS control unit power supply and o 0O 0O _ o}
51, 52 E-TS actuator motor and circuit O O — O O
53, 54 Pressure switch and circuit @) ®) — @) O
55 Air bleed switch and circuit — @) - O2 O
56 E-TS oil level switch and circuit @) O - O O
61 FR & RR G sensor 1 and circuit @) @) @) O O
62 FR & RR G sensor 2 and circuit @) O ®) ®) O
63 FR & RR G sensor 1 or 2 and circuit @) O @) ©) @)
64 G sensor 1 power supply and circuit @) ®) O ©) O
65 G sensor 2 power supply and circuit @) O O O O
66 Side G sensor and circuit @) O O O O
75 Throttle position sensor and circuit @) O - O O

*1: Shorted sensor circuits cannot be detected during engine starting, but during vehicle operation.
2: Normal control is performed during vehicle operation although 4WD waming lamp illuminates.
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E-TS/ABS SYSTEM

|

m
)

Rear
Wheel sensor connector

NA
B @b
FR

Component Parts Inspection

WHEEL SENSOR

RESISTANCE MEASUREMENT
Remove connector from wheel sensor and
measure resistance between related ter-

minals.
Terminals @ -@,® -®:0.6-3.25kQ

NG

OK

A 4

»

.| Wheel sensor is faulty.

BRHO03000

SENSOR HARNESS DUMMY OPEN-CIR-

CUIT INSPECTION

Remove connector from wheel sensor and

measure resistance between terminals as

outlined below:

Front: Tumn steering wheel to left and right
and shake sensor hamess inside
wheelhouse by hand while measur-
ing resistance between temminals.
Make sure that resistance is within
specifications and does not change.

Rear: Shake final drive sensor hamess by
hand while measuring resistance.
Make sure that resistance is within
specifications and does not change.

Terminals @ -@,® -®:0.6-3.25kQ

NG

OK

A

Wheel sensor is faulty.

WHEEL SENSOR INSPECTION

Check to make sure that wheel sensor’s
tip end (pick-up) is clean and free from
foreign matter (metal chips or filings).

NG

4

OK

Y

Clean wheel sensor.

WHEEL SENSOR INSPECTION
Check wheel sensor and harness for
scratches which affect performance.

NG

OK

A 4

Wheel sensor is faulty.

SENSOR ROTOR INSPECTION
Check sensor rotor for broken teeth or
foreign matter (caught in teeth).

NG

OK

Y

| Clean or replace sensor

rotor.

INSTALLATION CONDITION INSPEC-
TION

Check wheel sensor for improper installa-
tion (free play, etc.).

NG

OK

A 4

Wheel sensor is in good order.

BR-50
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E-TS/ABS SYSTEM

OISO CT
5 (24
! LMER G sensor connector

(Sensor side)

A12) (X7

314/ \8fsfio/
1.,2.5.8 2.3.7.10
— —

L@

BRG1528D

€A

Oil level switch
connector
(Switch side)

BRG1415D|

& & M

E-TS actuator connector
(Pressure switch) (Actuator side)
.

BRG1416D

™\ e | &3
1
® €A
E-TS actuator connector

(E-TS solenoid, Fail-safe solenoid)
(Actuator side)

£ 1415\
6171
"S54 . 6.

[_T@‘ij

BRG1417D

Component Parts Inspection (Cont’d)
G SENSOR

Remove connector and measure resistance between terminals
affected.

Terminals @ -@,@ -®,® -©,® -®:

Resistance must exist in one direction only.

CAUTION:

e Make sure that circuit tester is set to 1 MQ range.

e Be sure to set G sensor level during measurements. EC
TF

OIL LEVEL SWITCH

@
Il Il I o BN

Remove oil level switch connector and check continuity between
terminals @ and @ .
Reservoir tank oil level is normal:
Continuity exists.
Reservoir tank oil level is too low:
Continuity does not exist.

ST

RS

E-TS ACTUATOR

Pressure switch

e Remove pressure switch connector and check continuity -
between terminals @ and ® . EL
Accumulator internal pressure decreasing to approxi-
mately 2.6 MPa (27.0 kg/cm?) or less:

Continuity exists. SD
Accumulator internal pressure increasing to approxi-
mately 3.8 MPa (39.0 kg/cm?):

Continuity does not exist.

e Immediately after E-TS actuator motor has stopped, accumu-
lator internal pressure is high. Continuity does not exist.
e Accumulator internal pressure increases while actuator motor
is operating. Accumulator internal pressure decreases when
actuator motor is at rest.

HA

E-TS solenoid and fail-safe solenoid

Remove connectors from E-TS, A-LSD and fail-safe solenoids.
Measure resistance between individual connector terminals listed
below:
E-TS solenoid terminals ® and ® : Approx. 6Q
Fail-safe solenoid terminals @ and @ : Approx. 11Q

BR-51
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L E-TS/ABS SYSTEM
Component Parts Inspection (Cont’d)

d E-TS motor

OBCOe T .@
€ E fpgz:‘g‘,“;‘;’e')"°“"e°‘°’ Remove connector from motor. Apply battery voltage across termi-
nals ) and @ to make sure that motor starts.
15 CAUTION:

To avoid motor overheating, do not apply battery voltage for
more than 5 seconds at a time.

BRG1418D)




E-TS/ABS SYSTEM

Component Parts Removal and Installation
SENSOR

SEC.476

SN—

Front left wheel sensor A
hamess connector L

Il
o

[2 8
(0.45 - 0.60)

Front

2 : Apply gasket fuid 1215 (KP§10 00250).
[3] : Nm (kg-m)

(1.1-1.6)

Rear wheel sensor
harmess connector

B 1-150.1-18)
*: Apply a coat of preservative to sensor joining area after installing sensor. BRG1529D

Removal

1. Remove sensor harness connectors and brackets.

2. Remove sensor securing bolts, then remove sensors from
' vehicle.

CAUTION:

Carefully remove sensors. Do not attempt to turn sensors or

do not forcefully pull sensor harnesses.
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E-TS/ABS SYSTEM

Component Parts Removal and Installation
(Cont’d)

Installation

Front side

1.

Check to make sure that the following sensor areas are clean
and free from foreign matter (metal chips, filings, etc.): pick-up
area, mounting hole inner wall and rotor mating surface. If
necessary, clean sensor before installation.

2. Apply a coat of gasket fluid 1215 (KP610 00250) to joining
surfaces of sensor and steering knuckle before installation.
Tighten sensor securing bolts to specified torque.

CAUTION:

e If previous sensor is to be re-installed, adjust sensor-to-
rotor clearance in advance so that it is as small as pos-
sible.

e Front sensor, which has a thin rubber coat film on its end
worn, may be fit for re-use. '

e Front sensor whose thin rubber coat film is in contact with
its rotor, may also be re-used. ‘

3. Apply a coat of preservative to sensor joining area.

4. Install sensor hamess bracket and tighten securing bolts to
specified torque.

5. Connect sensor harness connector to its mating part inside
engine room.

Rear side :

1. Make sure that the pick-up area, mounting hole inner wall and
rotor mating surface are clean and free from foreign matter
(metal chips, filings, etc.).

If necessary, clean sensor before installation. '

2. Apply a coat of gasket fluid 1215 (KP610 00250) to joining
surfaces of sensor and steering knuckle before installation.
Tighten sensor securing bolts to specified torque.

3. Apply a coat of preservative to sensor joining area.

4. Install sensor harness bracket and tighten securing bolts to
specified torque.

5. Install sensor hamess connector to its mating part inside

engine room.

E-TS/ABS CONTROL UNIT
Removal

1.

Remove rear seats and rear seatback support panel.

2. Remove control unit securing bolts.
3. Remove front trunk finisher.
4. Remove control unit connector.

Installation
Installation is in the reverse order of removal.
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BRG0774D
ST30720000
ST27863000
- KV40104710
"nlnzul'" ?
BRG1210D
O15-24 (1'5-2.5)__9 Special boit 3¢

Special bolt #3¢ ;
1
[Cl1s-24(15-25) o(*; ,

¢

[F15-24(15-25)

~

& * O 7%
: J T /'\
. :1 - P c—
0,4 : Always repiace A e
after every 4 -
disassembly.

BRG1623D)

Component Parts Removal and Installation
(Cont’d)
SENSOR ROTOR

Removal

Front side’

Remove front sensor rotor.
Rear side

Remove rear sensor rotor as follows:
1) Remove side flange.

- 2) Using bearing pulling attachment (multi-purpose tool) and

press, remove sensor rotor.

Installation

Front side
Install front sensor rotor.

Rear side
Install rear sensor rotor as follows:
1) Using drift (special service tool), press rear sensor rotor into
side flange.
2) Install side flange.
CAUTION:
When installing new rear sensor rotors, refer to the following
table as a guide.
No. of sensor rotor teeth:
Front: 46
Rear: 46

G SENSOR

Removal

1. Remove console box.
2. Remove connector from G sensor.
3. Remove G sensor securing bolts, then G sensor.

CAUTION:
G sensor easily breaks. Be extremely careful not to bump or
drop it.

Installation
Installation is in the reverse order of removal.
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E-TS/ABS SYSTEM

P-

Trouble Diagnoses by Symptom
SYMPTOM 1 — ABS works frequently.

Check for braking force distributed to
wheels.

NG

OK

Y

>

Check brake system.

Check wheel sensor system:

o Sensor installation condition

e Sensor pick-up area for foreign matter
{iron chips, filings, etc.)

o Condition of sensor rotor teeth

e Sensor connector for poor contacts

e Condition of sensor hamess, connector

NG

OK

Y

Repair sensor and rotor
systems.

Check front axle for looseness or free
play.

NG

Check and repair front
axle.

OK

Y

Go to Symptom 2-[Y .

SYMPTOM 2 — Unexpected pedal action

Does brake pedal stroke length exceed Yes | o Bleed air from brake fluid
specifications? line.
No e Check brake system.
) 4
Is braking force correct although brake Yes | Brake system (including
pedal is hard to depress? "| brake pedal operation) is in
No good order.
Y
Is correct braking force applied when No | Check brake system.
actuator connector is removed to suspend "
ABS function?
Yes
A Y
. N . Yes . .
Does ABS waming lamp illuminate? €S | perform self-diagnostic
No procedures.
Y

Check wheel sensors:

e Sensor for installation condition

o Sensor pick-up area for foreign matter
(metal chips, filings, efc.)

e Sensor rotor for incorrect number of
teeth or broken teeth

e Connector for poor contacts, etc.

e Sensor circuit

NG

Wheel sensor is fauity.

OK

Y.

Brake system is in good order.
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E-TS/ABS SYSTEM

Trouble Diagnoses by Symptom (Cont’d)
SYMPTOM 3 — Long stopping distance

Is stopping distance longer on snow-cov- Yes; Stopping distance of ABS-
ered or gravel roads than on paved "| equipped vehicle is some-
roads? times longer than vehicle
without ABS. A
No @
Y
Does stopping distance still remain longer Yes‘ o Bleed air from brake sys-
than vehicle without ABS after removing | tem. 1 EGC
actuator connector to suspend ABS func- o Check brake system.
tion?
TF

No

\ 4

Go to Symptom 2-[Y .

SYMPTOM 4 — ABS does not

work.

Does ABS waming lamp illuminate?

Yes

No

A 4

"| procedures to locate the

Perform self-diagnostic

cause of problem:

Does ABS effectively operate at speeds of
less than 10 km/h only?

No

Yes
A4

Go to Symptom 2-[ .

SYMPTOM 5 — Pedal vibration and noise

\ 4

ABS is in good order.

Does brake pedal vibration/noise occur
during engine starting?

Yes

>
>

No

S 4

Perform self-diagnostic -
procedures to locate the
cause of problem.

SD

Does brake pedal vibration/noise occur

only when brake pedal is slightly

depressed?

CAUTION:

ABS sometimes operates under any of

the following conditions where wheel

speed variation occurs.

o During gearshift operation

o During clutch pedal operation

o Driving over bumps or gutters
(50-mm high or deep) at 50 km/h or
above.

o During standing starts (immediately
after starting engine)

Yes

No

Y

ABS is in good order.

Does brake pedal vibration/noise occur
during normal vehicle operation?
CAUTION:

ABS sometimes operates except for
sudden braking operation under any of
the following conditions.

o During low “p” road driving.

o Turning curves at high speed

e Riding over bumps

Yes

»| ABS is in good order.

iNo
®
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E-TS/ABS SYSTEM

-

Trouble Diagnoses by Symptom (Cont’d)
® A

!

Does vibration/noise occur when engine | Y8S | ABS is in good order.
rpms are increased with vehicle at rest? "] When vehicle is at rest,
No vibration/noise can
sometimes occur.
| ,
Yes | Check sensor hamess and

Does vibration/noise occur when switches

(related to electrical components) are acti-
vated?

No

Y

Go to Symptom 2-IY .

SYMPTOM 6 — ABS warning |

shielding ground circuit.

amp does not illuminate.

BURNED-OUT ABS WARNING LAMP | NG | ABS waming lamp or inter-
BULB INSPECTION "] nal combination meter cir-
Check continuity between meter power cuit is faulty.
supply terminal and ABS warning lamp
terminal.
OK
Y
ABS WARNING LAMP POWER SUPPLY |NG | ¢ Check 10A fuse.
CIRCUIT INSPECTION "] e Check fuse block-to-
Remove meter connector. Make sure the meter hamess and con-
voltage between vehicle hamess terminal nectors.
and body ground is approx. 12V. e Check power supply sys-
OK tem (battery, ignition
switch and circuits).
A 4
ABS ACTUATOR (AS A SINGLE PART) | NG | ABS actuator is faulty.
INSPECTION "
OK
) 4
ABS WARNING LAMP HARNESS CIR- | NG _| Hamess is faulty.
CUIT INSPECTION e
e Remove actuator connector, control unit
connector and meter connector.
e Check for shorted or open E-TS/ABS-to-
control unit harness circuit.
OK
A 4
NG

ABS WARNING LAMP CONNECTOR
CIRCUIT INSPECTION
Check control unit, ABS actuator and

Connector is faulty.

meter and vehicle hamess connectors®.

OK

A

Perform self-diagnostic procedures (with
connectors installed).
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*: Vehicle hamess is equipped
with junction connectors.
Before checking connectors,
refer to related wiring dia-
grams for the location of
these connectors.




E-TS/ABS SYSTEM

Trouble Diagnoses by Symptom (Cont’d)
SYMPTOM 7 — 4WD warning lamp does not illuminate.

BURNED-OUT 4WD WARNING LAMP NG | 4wD waming lamp or
BULB INSPECTION "] intemal combination meter
Check continuity between meter power circuit is faulty.
supply and 4WD waming lamp terminals.
OK
Y
4WD WARNING LAMP POWER SUPPLY NG‘ e Check 10A fuse.
CIRCUIT INSPECTION | e Check fuse block-to-
Remove meter connector. make sure that meter hamess and con-
voltage between vehicle hamess terminal nector.
and body ground is approx. 12V. e Check power supply sys-
OK tem (battery, ignition
switch and circuits).
Y
E-TS ACTUATOR RELAY (AS A SINGLE |NG | E-TS actuator relay is
PART) INSPECTION "] taulty.
OK
A\ 4
4WD WARNING LAMP HARNESS CIR- NG_ Harness is faulty.
CUIT INSPECTION "
o Remove E-TS actuator relay connector,
control unit connector and meter con-
nector.
o Check for open or shorted meter-to-E-
TS/ABS control hamess.
OK
A 4
NG

4WD WARNING LAMP CONNECTOR
CIRCUIT INSPECTION

Check control unit, E-TS actuator relay,
meter and vehicle hamess connectors®.

OK

Y

Perform self-diagnostic procedures (with
all connectors installed).
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Connector is faulty.

-

: Vehicle hamess is equipped

with junction connectors.
Before checking connectors,
refer to related wiring dia-
grams for the location of
connectors.
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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. i
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.

e Check whether wheel alignment is within the specified limits.
e 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.
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-11.

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 tumed 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. .

ST-2
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ELECTRIC SUPER HICAS

Component Parts Location

[ EPS solenoid valve

HICA 1
Vehicle speed signal 3 S motor relay

[& Yaw rate sensor

ElHIcas cn
Steering angle

Jrip—~ 1 1

' ,‘_l_ Actuator
— ) ! - Rear steering angle
O____O HICAS motor [ Z63F S5eun0 &

Rear steering angle main sensor

Front {2

B HICAS
warning
lamp

B : Rear right comer of trunk room [ Under rear parcel shelf finisher

/ / . lSteering ang‘lé ser?st‘)r

HICAS waming lamp {spiral cable)

/ @ TN
,_ 4 , NS
HICAS Q (@)
Al \ - [
X1 = AR G
e YR 4
[r® B <~

@) Z

g -

~ ( Rear steering—
angle sub-sensor —

S
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ELECTRIC SUPER HICAS

-~ Circuit Diagram

—

@ Stop lam
Stop lamp SW @p P ! l
!
HICAS .
motor relay =
! 2
— ;1 ‘D 2 "ECM  Vehicle speed signal (in meter)
112 = S
{-P 2 T j Data link connector
l % 5 3 - Engine speed signal for CONSIULT
Noise 5 _H 8 PSSP 5
suppressor-}—___| I | 1 | JTX|RX
2 e
HICAS motor
6 1 4 18 15 19 12 31 8 17 . 7
HICAS CJ T @
14 12345673 12| AJ21]22] 25i26] 128! " 2
14l1sl16l17] [19! 31j32] [34]35]36!37138 a 1
32 2122 8 38 36 37 26 35 34 25 7 @
Tl ® ©
&5 & 5 T
o~ 2 : ' EPS solenoid valve
[ - T [ D S I T .
= 8 [=] P P 1 ' 2 1
§ s g ' : ' .
3 & ARt o-t--p
[TZ: T BIP |2
6 5 Yaw rate Lm—- L\'\M—
, Steering sensor

angle sensor - -
4 Rezr steering  Rear steerning
angle main ~  angle sub-sensor

s B Ty o

vl‘-—l 3

STE0420D
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ELECTRIC SUPER HICAS

Control Unit Input/Output Signal Specifications
USING CONSULT

The displayed output signals represent the control unit com-
puted data. If the output circuit (harness) should be open,

ST-5

correct values may be displayed. Gl
S Data monitor )
Monitor item Check item .
Condition Specification =]
. VHCL SPEED SE Vehicle is runnu:ng or driving Approximatgly equal to speed- Vehicle speed sensor circuit
[km/h] wheels are turning. ometer reading TE
STEERING ANG Steering wheel is tumed right | Steering angle (degrees) mea-
[RL) or left. sured from neutral position .
Steering angle sensor circuit PD
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 BR
STOP LAMP SW Brake pedal operation When pedal is not depressed: | Stop lamp switch circuit °
[ON-OFF]
OFF )
ENGINE SPEED - . Approximately equal to tachom- | Wiring in ECM-HICAS control
Engine is running. . .
(rpm) eter reading unit
RR ST ANG-MAI In neutral position: BS
™ Approx. 2.4V
Actuator is operating in active | In right lock position: Rear steering angle sensing
test (with tires off the ground). | Approx. 4.5V system e
AR ST ANG-SUB In left lock position: HA
™M Approx. 0.5V
When neutral:
Approx. 2.5V
YAW RATE SEN | ignition switch ON or engine When tuming to the right:
Y te sensor s
vi operating Approx. 4.5V awra n ystem
When tuming to the left:
Approx. 0.5V
POWER STR SOL Vehicle speed is changed from | At 0 km/h: Approx. 1.1A System related to power steer-
(Al 0 to 100 kmvh. At 100 km/h: Approx. 0.4A ing solenoid output signal
MOTOR CURRENT Actuator is operating in active | OK if output current is detected | Motor and its power supply
(A] ' test. during operation system
A Power supply system for
HICAS RELAY _— . . HICAS motor relay
[ON-OFF] When lggnwn switch is ON: ON System related to relay driving
signa! from control unit
FAILSAFE ‘ ' Ch.eck malﬂ‘.mctaon'mg parts
Not in operation using self-diagnosis and data
[ON-OFF] :
monitor.
When warning lamp is ON: ON )
;’:,QRS,I:NG LAMP Ignition switch is ON or engine | When warning lamp is OFF: Warning lamp circuit
Al is running. OFF
RR ST ANG-VOL Rear steering angle sensing
v Approx. 5V system
YAW RATE VOLT Approx. 5V Yaw rate sensor system
C/U VOLTAGE I unit er supply cir-
Power supply voltage Cc?mro unit power supply cir
v cuit
MOTOR VOLTA|
v GE Power supply voltage Motor power supply system




ELECTRIC SUPER HICAS

Control Unit Input/Output Signal Specifications

- (Cont’d)

USING CIRCUIT TESTER

11234 5|6|7|8]|9|10]11}12 21|22l23|24|25|26|27]28{29|30
13|14|15|16|17|18]|18|20 31|32|33|34|35|36|37{38{33|40
STE0401D
Terminal No. ) o
" — Check item Specification
1
7 Control unit ground circuit When ignition switch is ON :"Approx. OV
2
3 Motor driving output signal —_
- Body
When ignition switch is ON - Power supply voltage
4 round ,
g Motor voftage (In fail-safe mode . - 0V)
P When vehicle speed is 0 km/h : Approx. 5.0 - 5.5V
5 EPS solenoid driving signal When vehicle speed is 100 kmh _: Approx. 1.0 - 1.5V
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 - OV
Body . When HICAS waming lamp is ON : Approx. OV
15 | ground HICAS waming 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 - 0V)
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 1oV
21 Bod Steering angle sensor 2 When steering wheel is tumed, the voltage changes
22 y Steering angle sensor 1 between 0 and 5V.
ground
25 - .
26 Ground circuit for rear steering angle sensor —
28 Ground circuit for yaw rate sensor —
. Measure tachometer drive signal.
31 — | Venhicle speed signal Refer to EC section [“ECM Input/Output Signal Refer-
ence Value”].
32 Neutral signal of rear steering angle sensor When neutral : Approx. 5V
g; Output signal of rear steering angle sensor When neutral : Approx. 2.4V
35 Body p v for reeri le sensor When ignition switch is ON : Approx. 5V
36 ground ower supply for rear steering ang'e When ignition switch is OFF : Approx. OV
When neutral : Approx. 2.5V
38 Output signal of yaw rate sensor When turning to the right - Approx. 4.5V
‘ When turning to the left : Approx. 0.5V

ST-6
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ELECTRIC SUPER HICAS

Preliminary Check

1. Check HICAS actuator for improper attachment and condi-

tions.
e Check the actuator for loose fasteners, damage in actuator
body, rods and dust boots, and grease leaks. @l

2. Check suspension system for improper attachment of links and
excessive play in axles.

3. Check all connectors for improper connections. EC
4. Conduct inspection using self-diagnosis function.

Trouble Diagnosis with CONSULT TF
DESCRIPTION

The trouble diagnoses have four modes: Self-diagnosis, Data PD
monitor, Active test and ECM Part Number modes.

- BR
Mode Function Mode switching Display
SELF-DIAGNOSTIC . - -
RESULTS o Displays results of §e|f-duagnosus.
e Used to find main causes of trouble,
DATA MONITOR basgd on the result of sglf-duagn@s. RS
o Monitors, records and prints the input and | Mode is switched simply by The CONSULT di
output of HICAS control unit. touching the CONSULT pla(;s he data screen dis-
e Used to find main causes of trouble, screen. ' HA
based on the result of data monitor.
T
ACTIVETES e Used to check the operation of actuator
by sending driving signals to it.
ECM PART NUMBER o Displays the part number of control unit.
/¢ Y SELF-DIAGNOSIS PROCEDURE
:j /%\ 1. After connecting CONSULT to data link connector, start the
. engine.

Data link
connector for
CONSULT

ECL1638D

2. Touch “START”, “HICAS" and “SELF-DIAG RESULTS".
(1) Record faulty area or item if it appears on CONSULT display.
(2) Touch “ERASE".
3. A self-diagnostic result appears on CONSULT display.
When “NO SELF DIAGNOSTIC FAILURE INDICATED"
appears, check the items first appearing on display.

ST-7




ELECTRIC SUPER HICAS
Trouble Diagnosis with CONSULT (Cont’d)
- SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item Diagnostic item is detected when...

VEHICLE SPEED SEN . . . . .

[SIGNAL TURN](-b) o Vehicle speed signal changes rapidly during running.

STEERING ANGLE SEN e Steering angle does not change for a while when vehicle is

[NO ANG SIG)(-a) running at 60 kmvh or faster.

STEERING ANGLE SEN e Steering angle from neutral position is kept at 60° degrees or

[ANG SIG FIX](€) more for a certain time when vehicle is running at 50 kmvh or
faster.

STEERING ANGLE SEN e Steering angle from neutral position is kept at 30° degrees or

[ANG FIX30°)(-g) more while vehicle travels a certain distance.

STEERING ANGLE SEN « No neutral signal (ON signal) is sensed while vehicle travels a

[NO NEUT SIG)(-b) certain distance.

STEERING ANGLE SEN o No neutral signal (ON signal) is sensed while steering wheel

[NEU SIG OFF](-c) is turned more than 360°. :

STEERING ANGLE SEN o No neutral signal (OFF signal) is sensed while steering wheel

[NEUT SIG ON](-d) is tumed more than 50° degrees.

STEERING ANGLE SEN o When steering wheel is tumed 360° after the detection of neu-

[OFFSET NEUT]() tral signal, the neutral signal is sensed for a certain period of
time.

AR ST ANGLE SENSOR o For a certain period of time, input signal from main sensor

[MAIN SIGNALJ(-a) shows abnormality against sensor power supply voltage.

AR ST ANGLE SENSOR e When input signal from main sensor shows 2.5x1V, input sig-

[SUB SIGNALJ(b) nal from sub-sensor shows abnormality against sensor power
supply voltage for a certain period of time.

RR ST ANGLE SENSOR o Input signals from main sensor and sub-sensor show more

[OFFSET SIG](-c) than a certain amount of difference from each other.

R

[ Agr?;lgaft 555?3)0 R o The voltage is higher or lower than the standard value.

ENG REV SIGNAL o Engine speed shows an abnormally low value for a certain

[ABNORMAL SIGNAL] period of time when vehicle is running at 2 km/h or faster.

MOTOR VOLTAGE o When HICAS motor relay is ON, motor power supply voltage

[LOW VOLTAGE](-a) shows an abnormally lower value than ignition power supply
voltage.

MOTOR VOLTAGE e When control unit keeps motor power OFF, the motor power

[BAD OBSTRCT)(-b) voltage shows a non-zero value for a certain period of time.

MOTOR OUTPUT e When a motor current is more than 10A, the actual output of

[ABNORML SIG](-a) the motor shows an abnormally low value for a certain period
of time.

?gzzogugg;:%:c) e When motor output is kept ON, a reverse current is flowing.

m%TSSR%:E:;"&) e When motor output is kept OFF, a current is flowing.

:g?;%’;g:; 'E::‘JJ"TI (e) e When motor output is kept ON, an overcurrent is flowing.
Signal from rear steering angle sensor does not change for a

MOTOR OUTPUT ¢ . . . .
certain period of time while a motor current of 17A or more is

[MOTOR LOCK](-b) flowing.

VEHICLE SPEED SEN e When vehicle is running, vehicle speed signal is not sensed

[RAPD SIGN CHANGE?] for a certain period of time after it has changed rapidly.

ST-8




ELECTRIC SUPER HICAS

Trouble Diagnosis with CONSULT (Cont’d)

Diagnostic item

VEHICLE SPEED SEN
[NO SIGNAL2]

tain period of time.

VEHICLE SPEED SEN

[NO SIGNAL3] tain period of time while the vehicle is running at 1,500 rpm of
engine speed.

CONTROL UNIT - .

[ABNORMAL 1-6] ¢ Control unit is malfunctioning.

YAW RATE SENSOR o Yaw rate sensor input signal becomes abnormal for a certain

[ABNORMAL SIGNAL] period of time.

Data link
connector for
CONSULT

///X\

B seiect o mobe [

SELF-DIAG RESULTS |
| DATA MONITOR |
{ ACTIVE TEST |
| ECM PART NUMBER |
I | i
L |

SST530C

|l sELecT vonmoR mEM |

. ALLSIGNALS .

SELECTION FROM MENU

L
I
I
I
l

setTnG || START

N | GG | S ) S ) S—

S

@

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.
When “ALL SIGNALS" is selected, touch “START".

When “SELECTION FROM MENU" is touched, “SELECT
TEST ITEM” screen appears. Touch appropriate items on that
screen, and touch “ENTER" and “START".

Touch “PRINT", if printout is required.

ST-9

Diagnostic item is detected when...

o “VEHICLE SPEED SEN [RPD SIG CHG2J" has occurred
previously, and vehicle speed signal is not sensed for a cer-

e “VEHICLE SPEED SEN [RPD SIG CHGZ2J" has not occurred
previously, and vehicle speed signal is not sensed for a cer-

)
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ELECTRIC SUPER HICAS

Trouble Diagnosis with CONSULT (Cont’d)
DATA MONITOR MODE

Monitor item
Display Main | Menu Remarks
item item

VHCL SPEED SE kmh)| O O |Shows a value calculated from vehicle speed sensor signal.
STEERING ANG (RIL°) o After battery has: been discoqnected and c':c‘mnecteq again, an

abnormal value is shown until neutral position (0°) is detected.
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.
ENGINE SPEED (rpm) o) o Shomfs the engine speed calculated from crankshatft position sen-

sor signal.
RR ST ANG-MAI V| O O |Shows the output voltage from rear steering angle main sensor.
RR ST ANG-SUB v) O QO | Shows the output voltage from rear steering angle sub-sensor.
YAW RATE SEN v) O Q | Shows output voltage sent from yaw rate sensor.
POWER STR SOL A) ) o i(r:;:’ws the control unit's control current for power steenng sole-
MOTOR CURRENT (A) @) O | Shows the control unit's control current for HICAS motor relay.
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).
WARNING LAMP (ON-OFF) O O |Shows the control unit's ON-OFF status of HICAS warning lamp.
AR ST AGN-VOL ) o o Shovtls the power supply voltage from HICAS control unit to rear

steering angle sensor.
YAW RATE VOL V|l O O | Shows control voltage of yaw rate sensor built into control unit
C/J VOLTAGE v) O O |Shows the power supply voltage to HICAS control unit.

Shows the power supply voltage from HICAS control unit to
MOTOR VOLTAGE V| O O HICAS motor.
VOLTAGE WV — O |Shows the measured value by voltage probe.

Shows the measured value by pulse probe. If measurement is
PULSE (ms, Hzand %)| — Q |impossible, “#” appears. The “#" mark is shown also on the left of

final data until measurement is completed.
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ELECTRIC SUPER HICAS

Trouble Diagnosis with CONSULT (Cont’d)

connector for

/ ACTIVE TEST PROCEDURE
j Perform active tests with tires off the ground.
T CONSULT ) 1. Afte-r connecting CONSULT to data link connector, start the
/ engine. :
- @

/ CONSULT EC
25 \
ECL16380| W
B SELECT DG MODE [] 2. Touch “START", “HICAS” and “ACTIVE TEST".
P
[ SELF-DIAG RESULTS ]
| DATA MONITOR |
B
| AcTIVE TEST | BR
| EcM PART NUMBER |
l ]
l 1
SST530C RS

B SIMULATED DRIVE TEST W
SELECT MONITOR ITEM

3. Touch “SIMULATE” and “SELECT MONITOR ITEM". N
4. Turn the steering wheel right or left to make the rear actuator HA

operate.

~ MAIN SIGNALS Reference values in normal condition =
=S
LECTION FROM MEN i i i .

| SE 0o 0 ENU | Steering angle Rear s!eenng Rear steering Motor current

r ] sensor angle main sensor| angle sub-sensor D
I ] 0° (Neutral) 2.4V 2.4V No (Approx. OV) -

R 90° 4.4V 4.4V
| START | e Y Yes (Variable)
: SST3758 0.4V 0

ECM PART NUMBER

1. After connecting CONSULT to data link connector, turn ignition
switch ON or start the engine.

2. Touch “START", “HICAS” and “ECM PART NUMBER".

e Part number printed on the control unit label and part number
shown on the CONSULT screen is 28505 AA300.

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-11




ELECTRIC SUPER HICAS

Example: Motor power supply and steering
angle neutral signal are abnormal.
1S

2H 2 50%duty
~—
ON
OFF
55 |58
Lol L
Lt e b ad
/ / t ' Second
i displa
Tens  Units Tens Units sta‘:ts.y
(12) (23) STE0108D|

Example: Motor power supply and steering
angle neutral signal are abnormal.

18

0.8 25 1.85
ON
OFF
ss|ss| | 1S 1.8 0.2S
=
' —
/ 1 t Second
display
Tens  Units Tens Units  starts.
(23) STE0109D|

(12)

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
warning lamp.

Display when past data shows that fail-safe function

has been activated previously

¢ Only an abnormal item is indicated by the pattern shown in the
left figure. The pattem is repeated.

Display when past data shows that fail-safe function
has not been activated previously
e If all items are normal, HICAS warning lamp flashes at a fre-

quency of 4 Hz.
e If system is in fail-safe mode, only an abnormal item is indi-

cated by the pattern shown in the left figure. The pattefn is
repeated.

MALFUNCTION CODE CHART

Malfunction code No. Diagnostic item
1 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
41 Yaw rate 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-12



ELECTRIC SUPER HICAS

Symptom Chart

Self-diagnosis

=
Diagnostic item ‘5
x ©
3 318 @&
L | L@
HENRHE
oy . T LIS« =l
Self-diagnosis CONSUL o § 8ls 313 % EC
olslolc E1518 17
2lglsl2l [2]e15
© © g 3 x 2 g >
S|l os
Mal- elglalelEl@|@|E TF
2151218l elel2l3]e
func- | iz gnostic lajo|s|v]|o|no|8l=|a|2]EIE(3]8]8
tion |.'29 Diagnostic item cleleleleleleclc||E|lal=|e|3|8]a|=
item 9 clojolo|olelololo|3|Elolo|lE]l@] @]
code S|S|c|o|clT|o|a|S|sl=|ElE]| 2|28 PD
olo|o|o|o|oljo|o|Q|E SlIElo|ElO|S®
No. 3l 8| ¢| 8 2| 2| 2| &|%|5| 8| 8| 5|8 25| 2
HEEREEEEEEICIEEEE DRI
11 | Control unit |CONTROL UNIT [ABNORMAL 1-6] ) BR
15 |Motor power |MOTOR VOLTAGE [LOW VOLTAGE](2) o)
supply MOTOR VOLTAGE [BAD OBSTRCT](-b) O
MOTOR OUTPUT [ABNORML SIG](-a) O
MOTOR OUTPUT [MOTOR LOCK](:b) o RS
13 | Motor output | MOTOR OUTPUT [REV CURRENT](-c) (@)
MOTOR OUTPUT [NO CURRENT](-d) o)
MOTOR OUTPUT [OVERCURRENT](-e) O
VEHICLE SPEED SEN [NO SIGNAL2] O
5y |Vericte VEHICLE SPEED SEN [NO SIGNAL3] 0O EL
speed signal VEHICLE SPEED SEN [SIGNAL TURN](b) 0
VEHICLE SPEED SEN [RPD SIG CHG2] O S@
) STEERING ANGLE SEN [NO ANG SIG](-a) O
22 j:;f:’;?gna] STEERING ANGLE SEN [ANG SIG FIX](:b) O
STEERING ANGLE SEN [ANG FIX30°)(-g) O
STEERING ANGLE SEN [NO NEUT O
SIG)(-b)
L STEERING ANGLE SEN [NEUT SIG e
Steering OFFJ(-c)
23 |angle neutral
signal STEERING ANGLE SEN [NEUT SIG o
ONJ(-d) -
STEERING ANGLE SEN [OFFSET 0O
NEUT)()
RR ST ANGLE SENSOR [MAIN o)
Rear steer- SIGNALJ(-a)
ing angle
24 main sensor CgL?TdANGLE SENSOR [ABNORML 0O
signal (d)
RR ST ANGLE SENSOR [OFFSET SIG)(-c) O
Rear steer- | AR ST ANGLE SENSOR [SUB SIGNAL(b) o)
o5 ing angle RR ST ANGLE SENSOR [ABNORML O
sub-sensor | VOL](-d)
signal RR ST ANGLE SENSOR [OFFSET SIG)(.c) ®)
Engine
33 ‘speed signal ENG REV SIGNAL [ABNORMAL SIGNAL] O
41 Yaw rate sig- | YAW RATE SENSOR [ABNORMAL SIG- o)
nal NAL]
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ELECTRIC SUPER HICAS

Symptom Chart (Cont’d)

Diagnostic item

Trouble diagnoses based on phenomena

Self-diagnosis CONSULT
Mal-
func- | . .
unc Diagnostic . L i B G Dl i R
tion |. Diagnostic item clelelelele
od item oleleleigele
code S|lc|c|c|o|o
NO ojlojojo|o|®
. alaljlajlajal e
olunjaujelale
clejeje|ElE

Self-diagnosis

Warning lamp circuit check

Meter circuit check

Engine speed signal circuit check
Vehicle speed signal check (Inspection 4)
Actuator assembly check

Inspection 7
Inspection 8

Cannot enter self-diagnosis mode.

O | Stop lamp switch circuit check
O | Steering angle sensor circuit check

HICAS waming lamp is not tumed ON by switching the ignition
ON.

HICAS waming lamp is turned ON by switching the ignition ON but
is not tumed OFF by starting the engine.

O | O |O] Controtl unit circuit check

o

llumination of HICAS waming lamp has occurred after engine
started. :

Steering effort does not change with vehicle speed.

There is an abnormal noise.

ololo 190
O

Self-diagnosis with CONSULT displays “CONSULT".

ST-14
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RESTRAINT SYSTEM

al
SECTION RS &

TF
MODIFICATION NOTICE:
For seat belt pre-tensioner, self-diagnostic items displayed on the CONSULT screen have been changed. oD
I CONTENTS e
TROUBLE DIAGNOSIS - SUPPLEMENTAL . Trouble Diagnosis with CONSULT - .2 ST

RESTRAINT SYSTEM (SRS).......cccecermeririnrrinrennannen 2




TROUBLE DIAGNOSIS - SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

= Trouble Diagnosis with CONSULT

SELF-DIAGNOSIS

e Self-diagnostic procedures for the supplemental restraint
system remain unchanged from the previous vehicle

model.

Self-diagnostic code chart

Diagnostic item

Explanation

Repair order

PRE-TEN FRONT RH
[OPEN/VB-SHORT]

o Driver seat belt pre-tensioner circuit is open or
shorted to some power supply circuit.

PRE-TEN FRONT RH

 Driver seat belt pre-tensioner circuit is shorted to

Visually check the wiring hamess connection.
Replace the driver seat belt pre-tensioner.
Replace the diagnosis sensor unit.

Replace the hamess if it has visible damage.

[GND-SHORT] ground.
PRE-TEN FRONT LH o Passenger seat belt pre-tensioner circuit is open | 1- Visually check the wiring hamess connection.
[OPEN/VB-SHORT] or shorted to some power supply circuit. 2. Replace the passenger seat belt pre-tensioner.
3. Replace the diagnosis sensor unit.
4

PRE-TEN FRONT LH -

[GND-SHORT]

e Passenger seat belt pre-tensioner circuit is
shorted to ground.

. Replace the hamness if it has visible damage.

For seat belt pre-tensioner systems,

and “TROUBLE DIAG RECORD” are not displayed.

RS-2

only “SELF-DIAG [CURRENT]” is displayed; “SELF-DIAG [PAST]”
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FULLY AUTOMATIC AIR CONDITIONER

(B Cazavrea=),

2
__v (Cax J] or ] fo o)

<= : Each switch indicator lamp

HAK0814D|

b ]

The last digit of }

the dispiay code

Abnormal | fiashes for a

) Hfunctioning
sensor.

/

When more than 3
one sensor are
mattuncioning,

the corresponding

Flashes when a
short-circuit is detected.

4
A=K

LA '!\

=134 1

-,V

-l:'l

codes flash twice starting
with the smaller code.

[y g

=

—t HAK0285D

Trouble Diagnosis by Self-diagnosis Function
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.

A/C switch indicator lamp does not illuminate if automatic
heater is equipped.

Step 2 — Each sensor check

Display shows “2" for approx. 1 second in the step 2 mode, and
then shows the judgement 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,
“~" is displayed. Furthermore, when there are more than
one malfunctioning sensor, the corresponding display
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.

HA-3
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FULLY AUTOMATIC AIR CONDITIONER

Trouble Diagnosis by Self-diagnosis Function
(Cont’d)

Display code for malfunctioning sensor and identifying condition for automatic amplifier

Identifying condition for automatic amplifier
Display code Sensor
Open circuit Short-circuit
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
25 Sunload sensor Less than 41.8 W/m? (36.0 kcal/m®h) More than 1,729 W/m? (1,487 kcal/m?-h)
_ = Step 3 — Each actuator check and reset
) L= Display shows “3" for approx. 1 second in the step 3 mode, and
The jast dgitol e ) Flashes whena then shows the judgement result.
Ronormal | fori S g |5 T e s detected Transmit an output signal to the intake door actuator, mode door
actuator teminal. ) = T actuator, and air mix door actuator; and check each actuator.
=y Furthermore, the actuator can be reset by pressing the front DEF
When more than one =N switch at this time. .
actuaot erminal re b | Normal: Display shows “30".
e e oy ‘ Plashes twice Abnormal: The display code flashes for a malfunctioning actuator.
with the smaller code. s C At this time, if a short-circuit is detected, “-" is displayed.
b v = axosaso Furthermore,- when there are more than one malfunc-

Actuator display code

tioning sensor, the corresponding display codes flash
twice starting with the smaller code.
During reset: Display flashes “30” and front DEF switch. (Approx.
10 seconds)

Display code 31.0-325 - 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) 2 5 6 1 2 5 6 1 2 5 6
Terminal No. (automatic s | 16| 17| 18] 22| 30| 20 | 23| 24 | 3 | 31| 36
amplifier side)
Shont-circuit failure display -310 | -31.5 | -32.0 | -32.5 | -33.0 | -33.5 | -34.0 | -34.5 | -35.0 -355 | -36.0 | -36.5
Open circuit failure display 310 | 315 | 320 | 325 | 330 | 335 | 340 | 345 | 350 355 | 36.0 | 365

HA-4




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-d:agnosis step 3

Air mix door actuator
3

]
2
S
6

5% x

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. :

¢ The self-diagnosis cannot detect short-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 ) 44 45 46
Mode door VENT BL BL FOOT O/F 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% 61% 61% 100%
m::::’;gf;"y sulomata sir 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” in the Service
Manual (Pub. No. SMOE-R34AJ0).]

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 swilches every time

the front DEF switch is pressed.

In-vehicle sensor

Ambient sonsor
Intake air temperature

sensor

A

HAKO0728D
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FULLY AUTOMATIC AIR CONDITIONER
Trouble Diagnosis by Self-diagnosis Function
- (Cont’d)
Set- and control-temperature difference setting

The set temperature controlled by the automatic amplifier appears
on the display. It can be adjusted as required by passengers pref-
erence when it differs from vent temperatures. When the control-
ler's fan switch is pressed in the self-diagnostic function Step 5, the
difference between the set temperature and control temperature
appears on the display. Each time the temperature control dial is
turned, the temperature shown on the display can be changed as
required at intervals of 0.5°C in the +3.0°C range up to -3.0°C.
CAUTION: )

If the battery is removed or the battery voltage drops below 9V,
the set- and control-temperature difference setting will be can-
celled.

Magnet Clutch System Check

MAGNET CLUTCH
Disconnect the compressor connector. Apply approx. 12V to the compressor to check the magnet clutch
operation.

AIR CONDITIONER RELAY )
e Remove the air conditioner relay. Apply approx. 12V between the air conditioner relay terminals No. 1 and

2. Check the relay operation sound.
e Check the continuity between terminals No. 3 and S.

REFRIGERANT CHARGE AMOUNT

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).

ECM
Start the engine, and short-circuit the ECM terminal No. 9 to the ground. Check the magnet clutch operation.

INTAKE AIR TEMPERATURE SENSOR

Start the engine, and short-circuit the intake air temperature sensor terminal No. 1 to the ground. Check the
magnet clutch operation.

PRESSURE SWITCH
Remove pressure switch connector. Check continuity between switch terminals.

HA-6
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ELECTRICAL SYSTEM

MODIFICATION NOTICE:

e NATS (Nissan Anti-Theft System) has been added.

e Multi-function display has been added.

NATS (Nissan Anti-Theft System).......... 2 MULTI-FUNCTION DISPLAY........ccoceiermreircneracacannaeranns 26
Component Parts...........ccooeueerueeeceeeeceresseeecsecssesasesanes 2 Component Parts reueteresseess st nsaeanes 26
System Description... ceereeeoeresentnanrenean .3 Circuit Diagram........ S 4
System Composition.........cccceeeeereveeeeeeeereenenas S 3 Multi-function Display Control Unit Input/Output
Circuit Diagram..........cc.coeeeeeeeceeneeenecnnnes v 4 Signal Specification ceeeeeeneneaenas 28
Immobilizer Control Unit Input/Output Signal Trouble Diagnoses Using Self-diagnostic
Specifications........c..cccueeveereeeeeeeerernnn 4 Functions 31
CONSULT ...ttt eaee 5 Component Parts Inspection iesiraresssesiesnesensesnaee 34
Trouble Diagnoses.........cccccecururrormeerreervenesessensesseeees 7 Trouble Diagnosis by Symptom.......cccececeveeescnurccnnnans 36
How to Replace NATS Antenna Amp...........coue.e.... 19 Initial Throttle Position Adjustment.............cceceeeueenes 41

IGNITION KEY-OPERATED ILLUMINATION IGNITION KEY WARNING BUZZER AND LIGHT

SYSTEM......orertere ettt e seseeaens 20 WARNING BUZZER ...........ccocevemvuiminnrnicneccnnicnnnccnnee 42
Component Parts Location................c.coeecureerueuennne. 20 Component Parts Location..........ccceeceeeimninieneiennnnne. 42
Circuit Diagram.........coeeueeceeceeeeeeeeeeereeeeseeses oo 20 Circuit Diagram........cceceecceevceninnesninnsnnisneciieneneenennes 42
Meter Control Input/Output Specifications................. 21 Meter Control Unit Input/Output Signal

METER.... eetenteneree s sateaeaees 22 SPECifications.........coceveeeenisirenmrinnineiereiceeceee e 42
Combination Meter ..........cccooeuiuemreieeeerececnenne 22 REAR DEFOGGER AND HEATER MIRROR ............... 43

COMBINATION METER .......ccoooueeeeeeee e 23 Component Parts Location..........ccceeeeeeveeienneseennnnns 43
Meter-related Circuit Diagram .............ooeeveveereene.... 23 Circuit Diagram ............ccoveueeeeeeeesessssesenseseesessessensenne 43
Combination Meter Input/Output Signal Meter Control Unit Input/Output Signal
Specifications..........cccoveveerinunreerereeeceee e 23 Specifications.......ccccveveviiniitieenir e 43
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NATS (Nissan Anti-Theft System)

- Component Parts

Security indicator ! !/ /1
N\ NATS antenna amp.

Instrument member,
steering column RH

Vs
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NATS (Nissan Anti-Theft System)

System Description

NATS (Nissan Anti-Theft System) has the following immobiliser functions:

Since only NATS ignition keys, whose ID nos. have been registered into the ECM and IMMU of NATS,
allow the engine to run, operation of a stolen vehicle without a NATS registered key is prevented by NATS.
That is to say, NATS will immobilise the engine if someone tries to start it without the registered key of
NATS.

All of the originally supplied ignition key IDs (except for card plate key) have been NATS registered.

If requested by the vehicle owner, a maximum of five key 1Ds can be registered into the NATS compo-
nents.

The security indicator blinks when the ignition switch is in “OFF” or “ACC” position. Therefore, NATS warns
outsiders that the vehicle is equipped with the anti-theft system. :
When NATS detects trouble, the security indicator lamp lights up while ignition key is in the “ON” position.
NATS trouble diagnoses, system initialization and additional registration of other NATS ignition key IDs
must be carried out using CONSULT hardware and CONSULT NATS software.

When NATS initialization has been completed, the ID of the inserted ignition key is automatically NATS
registered. Then, if necessary, additional registration of other NATS ignition key IDs can be carried out.
Regarding the procedures of NATS initialization and NATS ignition key ID registration, refer to CONSULT
operation manual, NATS.

A maximum of 5 keys (including the standard key) per vehicle can be registered for ID (identification) as
requested by car owner.

Use of other than genuine Nissan ECM in vehicles makes it impossible to start engines.

When servicing a malfunction of the NATS (indicated by lighting up of Security Indicator Lamp) or
registering another NATS ignition key ID no., it may be necessary to re-register original key iden-
tification. Therefore, be sure to receive all keys from vehicle owner.

System Composition

The immobiliser function of the NATS consists of the following:

NATS ignition key ﬂ
NATS antenna amp. located in the ignition key cylinder _

D |

NATS immobiliser control unit (NATS IMMU)
Engine control module (ECM)
Security indicator

NATS antenna amp.
Security ind.
NATS ignition key

) Y (1) Y s v

SELO30V
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NATS (Nissan Anti-Theft System)

- Circuit Diagram

- /
q_‘JIIn T
| | HIEEEENEN
4 7
NATS IMMU
Security
[112] indicator m 54
| ECM
Sub-harness
‘ — -
1 1 4 5
NATS 2 2|/\ |Al3 7
antenna amp. 3 ?\/ 2 ] -
- 8
4 4 1 3 ?—]
e (=
slelzisfs] jitl |
ELZ0374D

Immobilizer Control Unit Input/Output Signal
Specifications

. Measuring condition
Terminal I
Specification

No. lgm.tnon Operation or condition
switch
1 OFF — . Approx. 12V
2 ON —_ : Approx. 12V
3‘ OFF —_ Approx. OV
ON —_ Approx. 5V
OFF — Approx. OV
4 As soon as ignition switch is tumed ON,
ON — .
. analog tester pointer deflects.
OFF - Approx. 4.4V
5 . Py . .
ON (Activated with ID-registered key) As soon as |gnm‘on switch is turned ON,
analog tester pointer deflects.
ON — Approx. 10V
6 Analog tester pointer deflects at an interval of
OFF —
approx. 2.4 second cycles.
ON — Approx. OV
ON — Approx. OV
9 ON — Approx. OV
OFF — Approx. 12V
_ Ignition switch is tumed from OFF to ON. As soon as ignition switch is turned ON,
1 (Activated with ID-registered key) analog tester pointer deflects.
_ Ignition switch is tumed from ON to OFF. As soon as ignition switch is turned OFF,
(Activated with ID-registered key) analog tester pointer deflects.
EL-4
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NATS (Nissan Anti-Theft System)

>
<

\-'>

/&7

Data link connector
for CONSULT
!

in
Brake pedal—

e

7
SEF045T

NISSAN

CONSULT

NATS-E980U

START

SEL763V|

[l  SELECT DIAG MODE

]

| CrINmALIZATION

|

| SELF-DIAG RESULTS

|

I | SELF-FUNCTION CHECK

|

|

|

l

SELO32V|

—

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn ignition switch OFF.
2. Connect “CONSULT" to Data link connector for CONSULT. al

EC

TF
3. Insert NATS program card into CONSULT. -_
€: Program card BPD
NATS-E980U :
4. Turn ignition switch ON. f
5. Touch “START". BR .
ST i
RS |

6. Perform each diagnostic test mode according to each service

procedure. HA .f
For further information, see the CONSULT Operation Manual, R
NATS.

EL-5
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NATS (Nissan Anti-Theft System)

CONSULT (Cont’d)
CONSULT DIAGNOSTIC TEST-MODE FUNCTION
CONSULT DIAGNOSTIC TEST -
MODE Description

C/U INITIALIZATION

[NATS ignition key/IMMU/ECM]

When replacing any of the following three components, C/U initialization is necessary.

SELF-FUNCTION CHECK

ECM checks its own NATS communication interface by itself.

SELF-DIAGNOSTIC RESULTS

Detected items (screen terms) are as shown in the chart below.

HOW TO READ SELF-DIAGNOSTIC RESULTS

Result display screen (When no malfunction is detected)

Resuit display screen (When malfunction is detected)

FAILURE DETECTED TIME

*NO SELF DIAGNOSTIC
FAILURE INDICATED.

FURTHER TESTING
MAY BE REQUIRED. **

W seLr-piac results B O

FAILURE DETECTED TIME
Detected items ——#-IMMU
DIFFERENCE OF KEY 1

B SELF-DIAG RESULTS [ [} Page mark

0 -

L— Time data*®

This indicates how many
times the vehicle was
driven after the last
detection of a malfunction.
if the matfunction is being
detected currently, the
time data will be 0™

[ERASE |[ PRINT

J When touched, the —-—l: ERASE " PRINT ;—-When touched, the .

self-diagnostic results
stored in the engine
control module (ECM)
are erased.

self-diagnostic results
are printed out.

SEL332UC

* |f trip number is more than 1, MIL does not blink.

SELF-DIAGNOSTIC RESULTS ITEM CHART

Reference page

Detected items (Screen terms) Description
IMMU ECM received the signal from IMMU that IMMU is malfunctioning. EL-10
ECM ECM is malfunctioning. EL-10
CHAIN OF ECM-IMMU Communication impossible between ECM and IMMU. EL-11
IMMU can receive the key ID signal but the result of 1D verification .
DIFFERENCE OF KEY between key ID and IMMU is NG. EL13
CHAIN OF IMMU-KEY IMMU cannot receive the key 1D signal. EL-14
N The result of ID verification between IMMU and ECM is NG. System ini- .
ID DISCORD, IMM-ECM tialization is required. EL-15
Noise (interference) interfered into NATS communication lines during R
ELECTRONIC NOISE communicating. EL-16
&%NETNERSa%BEFORE CHECK- Engine trouble data and NATS trouble data have been detected in ECM. EL-7
When an unregistered ignition key is used, or if the starting operation is
carried out 5 of more times consecutively with the ignition key, IMMU or EL-18

LOCK MODE

ECM malfunctioning, NATS will shift the mode to one which prevents the

engine from being started.

EL-6




NATS (lesan Antl-Theft System)

Trouble Dlagnoses

WORK FLOW
| : CHECKIN . |
ILnsten to customer complaints or request. (Get symptoms) . ... I e }
TROUBLE - KEY SERVICE REQUEST (Additional key ID registration) :E@-
[Venty the secumy indicator.. IINITIALIZATION Lo

"L'.l:l‘ R

(Refer to CONSULT operatxon
o < manual NATS) -

Self-dnagnoshc results retemng to NATS and "DON'I' ERASE
G ENG DIAG".are displayed on CONSULT
i ouble atahas been’ detected m :

the engine “SELF-DIAG RESULTS" wnth CONSULT by
using’ the CONSULT gerieric program card. -
(Englne dagnostxc soﬂware uneluded) Sl

- | Repair: engine eonttql_ system (Fleler to EC seeﬁon ) when self-.: |

- - | diagnostic results ‘except "NATS MALFUNCTION™ are detected. |
- | When only NATS-MALFUNCTION" is detected, erase lhe setf—

Ea‘:agnos’tn: results and-go t5thé’ next step o

e

: . L NG
l -CHECKOUT-. . , | [Stan the er?g‘ine.'_ Does the engine start propery? i
' ' _ i _ . v lOK
Perform running test with CONSULT i m engme ‘SELF-DIAG Erase the NATS and engine “SELF-DIAG RESULTS" by using
RESULTS" mode. v : the CONSULT program card for NATS and generic program
' , eard. T o T .
: » 3
NG [ Verity *NO FAILURE" displayed on the CONSULT screen. | | | Start the engine. ]
lox
[ CHECK OUT ]

EL-7




NATS (Nissan Anti-Theft System)

SYMPTOM MATRIX CHART +
(Self-diagnosis related item)

Trouble Diagnoses (Cont’d)

Antenna amp.

Displayed “SELF-DIAG DIAGNOSTIC PROCE- SYSTEM REFERENCE PART NO.
SYMPTOM RESULTS" on CONSULT DURE (Malfunctioning OF ILLUSTRATION ON
screen. (Reference page) part or mode) NEXT PAGE
PROCEDURE 1
o Security indicator lighting | MMU (EL-10) IMMU A
up*® -
e Engine will start. PROCEDURE 2
ECM (EL-10) ECM B
Open circuit in battery volt- c1
age line of IMMU circuit
Open circuit in ignition line c2
of IMMU circuit
Open circuit in ground line
of IMMU circuit
Open circuit in communica-
tion line between IMMU and C4
ECM
PROCEDURE 3 Short circuit between IMMU
CHAIN OF ECM-IMMU (EL-11) and ECM communication C4
line and battery voltage line
Short circuit between IMMU
and ECM communication c4
line and ground line
Open circuit in power
source line of ANT/AMP cir- E3
. ¢ Security indicator lighting outt
up® ECM B
e Engine hard to start IMMU A
Unregistered ke D
DIFFERENCE OF KEY PROCEDURE 4 9 y
(EL-13) IMMU A
Communication line
between ANT/AMP and E1
IMMU:
Open circuit or short circuit
of battery voltage line or E2
short circuit of ground line
Open circuit in power
CHAIN OF IMMU-KEY PROCEDURE 5§ source line of ANT/AMP cir- E3
(EL-14) cuit
Open circuit in ground line E4
of ANT/AMP circuit
Malfunction of key 1D chip ES
IMMU A
E6

*- When NATS detects trouble, the security indicator lights up while ignition key is in the “ON" position.

EL-8




NATS (Nissan Anti-Theft

System)

Trouble Diagnoses (Cont’d)

i)))

E 2
...... L4

- -

NATS ignition
key

PART E1, E2, E3, E4

Displayed “SELF-DIAG DIAGNOSTIC PROCE- SYSTEM REFERENCE PART NO.
SYMPTOM RESULTS" on CONSULT DURE (Malfunctioning OF ILLUSTRATION ON
screen. (Reference page) part or mode) NEXT PAGE
System initialisation has not F
ID DISCORD, IMM-ECM P R‘i‘éﬁg‘;)“e 6 yet been completed.
e Security indicator lighting ECM F
up® . PROCEDURE 7 Noise interference in com-
o Engine hard to start ELECTRONIC NOISE (EL-16) munication fine B
PROCEDURE 9
LOCK MODE (EL-18) LOCK MODE D
o MIL staying ON Engine trouble data and
e Security indicator lighting gggg'(ﬁ? éseigsl;ggs WOI(?E}(':F;I;OW NATS trouble data have —_
up® been detected in ECM
*: When NATS detects trouble, the security indicator lights up while ignition key is in the “ON" position.
SYMPTOM MATRIX CHART 2
(Non self-diagnosis related item)
DIAGNOSTIC PROCEDURE SYSTEM
.SYMPTOM (Reference page) (Malfunctioning part or mode)
Security ind.
n circuit between Fuse and NATS IMMU
Security ind. does not light up. PROCEDURE 8 Ope
(EL-17) Continuation of initialization mode
NATS IMMU
DIAGNOSTIC SYSTEM DIAGRAM
BAT
PART D Key ID chip (PART ES) Security
indicator

TS

NATS antenna amp.

PART C3

CONSULT
SELO33V

l
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NATS (Nissan Anti-Theft System)

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 1

FAILURE DETECTED TIME
ECM (]

[ ERASE |[ PRINT

|

SEL331U

A M seLr-DiaG Results i [ . -
Self-diagnostic resuits:
m&HRE DETECTED T"%E “IMMU” displayed on CONSULT screen
(Al
Confirm SELF-DIAGNOSTIC RESULTS “IMMU" displayed on CON-
SULT screen.
Ref. part No.” A.
[ ERASE || PRINT | Yes
SEL330U \ 4
Replace IMMU.
A 4
Perform initialisation with CONSULT.
J For the operation of initialization, refer to “CONSULT operation manual
NATS".
* Ref. part No.: reference part No. of Diagnostic System Diagram on EL-9.
= DIAGNOSTIC PROCEDURE
A M seLr-DiaG ResuLs I [ A RE 2

Self-diagnostic results:
“ECM” displayed on CONSULT screen

Confirm SELF-DIAGNOSTIC RESULTS “ECM” displayed on CONSULT
2/ screen.
Ref. part No. B.

A 4

Replace ECM.

A 4

Perform initialization with CONSULT.
For the operation of initialization, refer to “CONSULT operation manual

NATS".

EL-10




NATS (Nissan Anti-Theft System)

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 3

A B seLF-01aG Results B [
FAILURE DETECTED  TIME
CHAIN OF ECM-IMMU 0
ERASE || PRINT |
SEL333U
[B] osconn
) < VR
e ®-
IMMU connector

11

] |
o ©

= ELZ0319D|

Self-diagnostic results:

“CHAIN OF ECM-IMMU” displayed on CONSULT screen

U
e ®

IMMU connector

2
THEN

|'
o O

ELZ0320D
m MCY
A ®-®
IMMU connector
18191
LELT
= ELz03210

o-scouusc*r
A&

IMMU connector

II ECM . connectorll =Z$_="
54 L LT [ )

o o
ELZ0366D

@ Confirm SELF-DIAGNOSTIC
RESULTS “CHAIN OF ECM-
IMMU" displayed on CONSULT
screen.
OK
B y
Check voltage between terminal @ of NG_ Check the following:
IMMU and ground with CONSULT or | & 10A fuse [No. [44].
tester. located in the fuse block
Voltage: Battery voltage (JrB)]
OK e Hamess for open or
short between fuse and
IMMU connector
Ref. part No. C1
Y
Check voltage between terminal @ of NG‘ Check the following:
IMMU and ground with CONSULT or | o 10A fuse [No. E] .
tester. located in the fuse block
Voltage: Battery voltage (¥/8)]
OK e Hamess for open or
' short between fuse and
IMMU connector ’
Ref. part No. C2
m A\ 4
Check hamess continuity between IMMU NG; Repair hamess.
terminal ® or ® and ground. "| Ref. part No. C3
Continuity should exist.
OK
Y
NG

Check hamess continuity between the fol-
lowing ECM terminal @ and IMMU termi-
nal @.

Continuity should exist.

Y

&

®

EL-11

Communication line is
open circuit.

Repair hamess or connec-
tors.

Ref. part No. C4

@l

EC

PD

BR



NATS (Nissan Anti-Theft System)

Trouble Diagnoses (Cont’d)

NECT @
e B
——— IMMU J conneclor l
o o connector]| — —71 11| || CHECK COMMUNICATION LINE CIR- NG' Communication line is
- L1 | 11 CUIT. short-circuited with battery
° 1. Disconnect ECM connector and IMMU voltage line or ignition
B connector. switch ON line.
2. Check voltage between the following Repair harness or connec-
terminals and ground. tors.
ECM ® and IMMU @ Ref. part No. C4
H® ©A X Voltage: OV
= ELZO367D
OK
o ‘
Check continuity between the following NG »| Communication line is
IMMU terminals and ground. short-circuited with ground
connector || ECM @ and IMMU @ line.
Emmam 6;_] Continuity should not exist. Repair hamess or connec-
54 ==-J—1—L'L_._— = tors.
} OK Ref. part No. C4
v
E l l CHECK POWER SUPPLY FOR NATS NG= NATS antenna amp. +5V
] _ ANTENNA AMP. line is short-circuited with
= EL20368D|| 1. Connect IMMU connector and NATS battery voltage line or
antenna amp. connector. ground line.
comnecT 2. Check voltage between NATS antenna Repair hamess or connec-
E ‘ @ amp. terminal @ and ground (Power tors.
supply from NATS IMMU terminal @) Ref. part No. E3
with analogue tester.
NATS antenna amp. connector Be‘fgﬁa“g’;"'g% ignition switch “ON"
L Just after {umlng ignition switch “ON"
(e Pointer of tester should move.
>
\__@ e__rl—- n ' A 4
E SELF-FUNCTION CHECK
ELZ03690 . Connect ECM connector and
_ disconnect IMMU connector.
n - 2. Tum ignition switch “ON".
[l seectoinGmooe [ 3. Touch *“SELF-FUNCTION
CHECK" on CONSULT
|G INTALIZATION | “SELECT DIAG MODE" screen.
[ seLF-DiAG RESULTS |
[ SELF-FUNCTION CHECK | { (See next page.)
I ] E Touch “START". ECM will then NG ECM is malfunctioning.
2/ check its communication interface Replace ECM.
[ I by itself. Ref. part No. B
L oK
d (See next page.) Yt
— Perform initialisa-
tion with CONSULT.
B SELF-FUNCTION CHECK l For the operation of
initialization, refer
TOUCH START, to “CONSULT
THE ECM WILL operation manual
CHECK THE NATS".
IMMU COMMUNICATION
INTERFACE.
START
SELO37V|
EL-12




NATS (Nissan Anti-Theft System)

M SELF-FUNCTIONCHECK N

ECM's IMMU
COMMUNICATION
INTERFACE

TIETIE NG EXTEZS"

Trouble Diagnoses (Cont’d)

r PRINT
SEL342U
L
L B SELF-FUNCTIONCHECK N
ECM's IMMU
COMMUNICATION
INTERFACE

k% kkk OK *%% x%kx

| PRINT

SEL343U

—e

B [ mseroncresurs B O]

FAILURE DETECTED TIME
DIFFERENCE OF KEY 0

[CERASE_][__PRINT |

SEL344U

= H C/U INITIALIZATION B

INITIALIZATION
STOPPED or FAILED

TURN IGN KEY SW "OFF"
AND °ON*, AFTER CON-
'FIRMING SELF-DIAG
RESULTS, PERFORM C/U
INITIALIZATION AGAIN.

SELO38V

IMMU is malfunctioning. @&l
Replace IMMU.
Ref. part No. A
EC
A
@ Perform initialization with CON- TE
SULT.
For the operation of initialization,
refer to “CONSULT operation PD
manual NATS".
BR
ST
RS
DIAGNOSTIC PROCEDURE 4
. - HA
Self-diagnostic results:
“DIFFERENCE OF KEY” displayed on CONSULT screen
A
\ Confirm SELF-DIAGNOSTIC ‘
RESULTS “DIFFERENCE OF SP :
KEY" displayed on CONSULT
screen. :
OK P
Initialization E
Y with CON-
A Perform initialization with CON- SULT incom-| MmU is malfunc-
SULT. - plete or tioning.
Re-register all NATS ignition key failed »| Replace IMMU.
IDs. Ref. part No. A
For the operation of initialization,
refer to “CONSULT operation
manual NATS".
Initialization
completed
A 4
Start engine.
A 4 4
END Perform initializa-

(Ignition key ID was unregistered.)
Ref. part No. D

EL-13

tion with CON-
SULT.

For the operation
of initialization,
refer to “CONSULT
operation manual
NATS".

1



NATS (Nissan Anti-Theft System)

FAILURE DETECTED
CHAIN OF IMMU-KEY

N seLF-DIAG ReEsuLTs I O

TIME
0

[ ERASE |

PRINT

SEL373U

=g
A€ @

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 5
Self-diagnostic resulits:

“CHAIN OF IMMU-KEY” displayed on CONSULT screen

A
Confirm SELF-DIAGNOSTIC Perform initializa-
RESULTS “CHAIN OF IMMU-KEY" tion with CONSULT.
displayed on CONSULT screen. For the operation of
initialization, refer
OK to “CONSULT
' operation manual
NATS".
v 1
CHECK NATS IGNITION KEY ID CHIP. (S_’)t}e(m Ignition key ID chip was

Start engine with another registered NATS
ignition key.

malfunctioning.
Replace the ignition key.
Ref. part No. ES

NAT. . {
'S antenna amp. connector LStan NG
] » NG
(| CHECK NATS ANTENNA AMP. INSTAL- »| Reinstall NATS antenna
LATION. . amp. correctly. -~
Refer to “How to Replace NATS Antenna
| . Amp.” in EL-19.
-® ©- -
= OK
ELzoaseo| [E] il
Tl — CHECK POWER SUPPLY FOR NATS
g ANTENNA AMP.
A€ 1. Connect IMMU connector and NATS
, After tuming antenna amp. connector.
ignition switch ON || 2 Check voltage between NATS antenna
NATS antenna amp. connector amp. terminal @ and ground (Power
S supply from NATS IMMU terminal @)
muEn v with analogue tester.
/ T Before tumin% ignition switch “ON"
H Voltage: 0
Just atfter turning ignition switch “ON” NG g‘::’;;‘&rgzisfgor'o%%ennoorr
by l ___' Pointer of tester should move. <hort between IMMU and
- OK NATS antenna amp. If har-
ELZ0376D ness is OK, replace IMMU,
: perform initialisation with
D] CONSULT.
ComvecT For the initialisation
HS. e y procedure, refer to “CON-
After tuming CHECK SIGNAL LINE 1 BETWEEN NG SULT'operatlon manual
NATS antenna amp. connector  ignition switch ON || IMMU AND NATS ANTENNA AMP. *| NATS™.
S Check voltage between NATS antenna Y
4.4v amp. terminal @ and ground with ana-
oL L] 3 il -
— \ logue tester. Before tumning ignition switch
“ON"
/ T Voltage: OV
Just after tuming ignition switch “ON"
! ‘ Pointer of tester should move.
—t@ o~ L
- ELZ03770 OK
D v
CHECK SIGNAL LINE 2 BETWEEN NG
IMMU AND NATS ANTENNA AMP.
Check voltage between NATS antenna
amp. terminal @ and ground with ana-
logue tester. Before tuming ignition switch
“ON"
Voltage: 4.4V
Just after tuming ignition switch “ON"
Pointer of tester should move.
l OK
®
EL-14
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CONNECT >
AR e
gl e~

NATS antenna amp. connector

—_—

o=
(C=L

=l ]

= ELZ0378D)

W seLF-oiaG Results W [

FAILURE DETECTED TIME
ID DISCORD,IMM-ECM 0

Trouble Diagnoses (Cont’d)

|

NG

ERASE || PRINT |

SEL383U

H C/U INITIALIZATION W

INITIALIZATION
STOPPED or FAILED

TURN IGN KEY SW "OFF"
AND "ON°*, AFTER CON-
FIRMING SELF-DIAG
RESULTS, PERFORM C/U
INITIALIZATION AGAIN.

SELO38V

CHECK ANTENNA AMP. GROUND LINE Check hamess for open or @l
CIRCUIT. "] short between IMMU and
1. Tum ignition switch “OFF". NATS antenna amp. If har-
2. Check continuity between NATS ness is OK, replace IMMU. E@
antenna amp. terminal @ and ground. After replacing IMMU, per-
(Signal from NATS IMMU terminal @) form initialization with
Continuity should exist. CONSULT. For the initial- =
ization procedure, refer to TE
OK “CONSULT operation
manual NATS".
v PD
NATS antenna amp. is malfunctioning.
When replacing the amp. hold on to amp. BR
body. Take care not to pull on amp. har-
ness.
ST
RS
DIAGNOSTIC PROCEDURE 6 HA
Self-diagnostic results:
“|D DISCORD, IMM-ECM” displayed on CONSULT screen
Confirm SELF-DIAGNOSTIC D DISCORD, IMM ECM"
p Registered ID of IMMU is in
ECM™ displayed on CONSULT ’
screen.
Initialization
v . with QON- EJ
Perform initialization with CON- SULT incom- | ECM is malfunc-
SULT. plete or failed| tioning.
Re-register all NATS ignition key Replace ECM.
IDs. Ref. part No. F
For the operation of initialization,
refer to “CONSULT operation
manual NATS".
Initialization
completed
A\ 4
Start engine.
v 4
END E Perform initializa-
Ref. part No. F s/ tion with CON-
SULT.

EL-15

For the operation
of initialization,
refer to “CONSULT
operation manual
NATS".
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m «»
B seLF-oiaG REsuLTs [
FAILURE DETECTED TIME
ELECTRONIC 0

[ ERASE || PRINT |

SELO39V

B]

M seLFDiIAG ResULTsEE [
FAILURE DETECTED  TIME
ELECTRONICNOISE 0

[ERASE |[ PRINT_]

SELO40V|

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 7

Self-diagnostic resuits:

“ELECTRONIC NOISE” displayed on CONSULT screen

Confirm SELF-DIAGNOSTIC

RESULTS “ELECTRONIC NOISE”

displayed on CONSULT screen.

®

4

Tumn off or remove any possible nois

e sources.

B 3

y

screen.

Touch “ERASE” on CONSULT SELF-DIAGNOSTIC RESULTS
=)

Start engine.

NG

OK

END

EL-16
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"HE s

Lo
1

Security indicator connector

iy

-® © -
ELZ0379D}
E E7) CONNECT .
MO @
IMMU connector
I
61 [ I T i
C! 0 [
=0 O
- ELZ0344D

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 8
“SECURITY IND. DOES NOT LIGHT up”
Check 10A fuse [No. B, located inthe | N® | Replace fuse.
fuse block (J/B)].
OK
- A4
NATS INITIALIZATION
1) Install the 10A fuse.
2) Perform initialization with CON-
SULT.
For the operation of
initialization, refer to “CONSULT
operation manual NATS".
\ 4
Tum ignition switch “OFF".
v
Start engine and tum ignition switch
“OFF™.
y
Check the security ind. lighting. OK, | END
NG
J
Check voltage between security ind. con- NG‘ Check hamess for open or
nector terminal @ and ground. | short between fuse and *
Voltage: Battery voltage security ind.
OK
y
CHECK INDICATOR LAMP. NG | Repair hamess.
OK
B ,
CHECK NATS IMMU FUNCTION. NG | NATS IMMU is malfunc-
1. Connect NATS IMMU connector. "] tioning. Replace IMMU.
2. Disconnect security ind. connector.
3. Check continuity between NATS IMMU
terminal ® and ground. : —
Continuity should exist intermit- Perform initializa-
tently. tion with CONSULT.
For the operation of
OK initialization, refer
to “CONSULT
operation manual
NATS".

Y

Check harness for open or short between
security indicator and NATS IMMU.

EL-17
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W sELF-DIAG RESULTS B [
FAILURE DETECTED  TIME

LOCK MODE 0

DIFFERENCE OF KEY

| ERASE |_PRINT

SEL790U

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 9
Self-diagnostic results:

“LOCK MODE” displayed on CONSULT screen

@ Confirm SELF-DIAGNOSTIC
RESULTS “LOCK MODE" is dis-

played on CONSULT screen."

A 4

l C/U INITIALIZATION W

INITIALIZATION
STOPPED or FAILED

TURN IGN KEY SW "OFF"

AND "ON*, AFTER CON-
FIRMING SELF-DIAG

RESULTS, PERFORM C/U

INITIALIZATION AGAIN.

1. Tum the ignition switch to OFF posi-
tion.

2. Tum the ignition key switch to ON posi-
tion with a registered key.
(Do not start engine.) Wait for 5 sec-
onds.

3. Retumn the key to the OFF position.

4. Repeat steps 2 and 3 twice (total of
three cycles).

5. Start the engine.
Can the engine start?

Yes

No

Y.

System is OK.

(Now the system is
escaped from “LOCK
MODE".)

SELO38V|

CHECK NATS ANTENNA AMP. INSTALA-

TION.
Refer to “How to Replace NATS Antenna
Amp."” in EL-19.

NG

OK

4

Reinstall NATS antenna
amp. correctly.

PERFORM INITIALISATION

Perform initialisation with CONSULT.

For the initialisation procedure, refer to

“CONSULT operation manual NATS V2.0".

Can the system be initialized?

Note: If the initialisation is incompleted or
failed, CONSULT shows [E] mes-
sage on the screen.

Yes

No

Y

Go to DIAGNOSTIC PROCEDURE 5,
EL-14 to check “CHAIN OF IMMU-KEY™.

EL-18

System is OK.
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=>4

— -

ELZ0371D

How to Replace NATS Antenna Amp.

NOTE:
o If NATS antenna amp. is not installed correctly, NATS sys-
tem will not operate properly and SELF-DIAG RESULTS on

CONSULT screen will show “LOCK MODE” or “CHAIN OF.

IMMU-KEY”.
¢ Initialization is not necessary only when NATS antenna
amp. is replaced with a new one. ‘

EL-19
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IGNITION KEY-OPERATED ILLUMINATION SYSTEM

Behind combination meter

Component Parts Location

REMOVAL AND INSTALLATION

Parts included in this procedure:

e Column cover

e ClusterlidA

e Lighting switch or wiper/washer switch

ELE0243D
Circuit Diagram
#11
10A 23 6 Driver door lock detection SW
G
#28 =
@ 5
o
TR ) EX
i [
Key-in detection SW Meter C/U ); °l &
2 Q ————— 1+ §
112 Room lamp 2l 1 3 --
#26 , L oFF /Q /3 g T
|
@[] ot @ 0 /o3
T on 3 2
=+ o
112 -
t T
81 [6 [wwm 1 — 23 ‘o] 48 |
T [ B4 “‘E‘Ej i1 56
TK20 (White) TK24 (White) TK20 (Brown) EL-2617D

EL-20
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IGNITION KEY-OPERATED ILLUMINATION SYSTEM

Meter Control Input/Output Specifications

Measuring condition

Terminal . . "
Signal name laniti Specification
No. gnition " -
switch Operation or condition
1 Battery OFF —_ Approx. 12V
Door is unlocked. (Switch ON) Approx. OV
6 Driver door lock signal OFF
Door is locked. (Switch OFF) Approx. 5V
. . f ON (Open) Approx. OV
8 r?:'ver door switch sig OFF | Driver door switch
OFF (Closed) Approx. 12V
23 Ignition power supply ON — Approx. 12V
Remove the ignition key. rox. OV
34 Key-in detection switch OFF g Y Aep
Insert the ignition key. Approx. 12V
Open a door. (ON rox. OV
48 Door switch signal OFF P (ON) Aep
Close all the doors. (OFF) Approx. 12V
bahe ianiti ON (Open) Approx. OV
OFf |Room lampfwutch. Insert the ignifion | - - < vitch \Pp
Neutral position key. OFF (Closed) Approx. 12V
56 | Room lamp signal Remove the ignition key from the key
_ | Room lamp switch: cylinder. Approx. OV*
Neutral position Close all the doors. : .
Tum the ignition switch ON. Approx. 12V
63 Ground ON — Approx. OV

*. The voltage becomes approx. 12V approx. 20 seconds after the ignition key is removed.

EL-21
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METER

DISASSEMBLY AND ASSEMBLY

Combination Meter

. SEC.248 Behind combination meter

Tach

screw (3)

Water temperature gauge attaching
Speedometer attaching screw (4)

. Fuel gauge attaching screw (3)
4= . Meter control unit gauge attaching screw (9)

gauge attaching screw (7)

Front cover

Water
temperature Oil pressure

gauge é QaUSéezb A
5 g

Meter cover

Lower housing

Tachometer

Meter control unit

Fuel gauge

Speedometer’

Upper housing

ELF1133D

BEHIND COMBINATION METER AND INTERNAL ClRCUIT

(BAT) (IGN)
1 23

i

11

Reat fog lamp INDL

30{29|28{27 [ onumm 25 23]22]21

19 54
IGN)
23 25
.
] o .
5 Ed - - ; H =
] 3 d o
s Bl PEEEE EEEIEE I
= - w 2 . -
§ iz |z |2 |2 |3 g |8 |3 |21F |2
g s |8 |2 |¢ 13|12 B |2 |5 |5 |3 |:
Butd color
G Green
R R Y R
OPN®) &y C)% o
Y Y R Y Y R S R Res
i
S063 15 19 53 &9 48 30 S2 27 51 17 29 ELF1134D

EL-22




COMBINATION METER

Meter-related Circuit Diagram

§ o

Vehicle speed sensor

!

ol

@ m I I l | l—ﬁl 413 1
TK20 (White)
ECM Gl
n m #11 m #28 FEFEIER cl
)
Vehicle speed  Vehicle speed TK24 (White)
. ional
signal (2 pulses) signal (8 pulses) ‘ T T 1 tes] T 7
I3l {1 11 11 11s4
TK20 (Brown)
& L (3 3 L
,r"\‘ 'l-\\ ,¢'~\ ’—’\\ Ivo‘;s\ ’w:m:\
63? :FWM\' éaeea \ :Oco::o) Meter CU :.‘ : :“ ) |' re)
AN ‘e . ‘o L . L \\9'9951 \\9"‘9"1
/1'1\ (D

Fuel gauge unit

nIF—;

El Thermal transmitter

-
}}
5

T o

Oit pressure sensor

o}

H

ELF1135D

Combination Meter Input/Output Signal

Specifications
Terminal No. . Measuring condition
Signal name laniti Specification
_ gnition " -
+ switch Operation or condition
1 Battery OFF —_— Approx. 12V
3 Fuel gauge signal _ _ Refer to EL section n:) R34 g;amce Manual (SM8E-
At idling: Approx. 1.0V At 2,000 rpm: Approx. 1.8V
U I S i
o ) L I R
4 Body | Tachometer drive signal on |Engine is idiing and running 3 — : —Fh
ground at approx. 2,000 rpm. SR
v Approx. 60°C Approx. 5.6V
10 Water temperature signal | ON Approx. 80°C Approx. 3.6V
Approx. 100°C Approx. 2.3V

EL-23




COMBINATION METER

Combination Meter Input/Output Signal
Specifications (Cont’d)

Terminal No. Measuring condition
Signal name lgniti Specification
_ gnition " - P
+ switch Operation or condition
Vehicle speed: Vehicle speed:
Approx. 40 km/h Approx. 60 km/h
vy, T 7 % 7 T
Speedometer is in operation. :§L—J ! ] ! ! :5 : ' '
Vehicle speed input sig- (Vehicle speed is approx. 40 5:_7 \‘ \; /[ i A‘l skt A\ [A ] ;A
B nal ON kmvh.) VRVRUEAYIRYIRV 1A ATAVE AT ATATE
(Vehicle speed is approx. 60 -5¥ Y ST Y iVIJV'T ;
km/h.) ::S. Omsl | | 1 1 ::E ———10ms' | ' :
O prigtl el
ELFO975D
Speedornete‘ri ; not in opera- Approx. 4.5V
Vehicle speed is approx. 40 km/h: Approx. 1.4V
B L I N I
21 Vehicle speed signal (8 o ¢ i
pulses) N | speedometer is in operation. 2 !
(Vehicle speed is approx. 40 0- 7 !
kmlh.) 1
Body 1
ground :
ELF1137D
Speedomete( is not in opera- Approx. 4.5V
tion.
Vehicle speed is approx. 40 km/h: Approx. 2.2V
W T T
2 Vehicle speed signal (2 ON 6 O g
pulses) Speedometer is in operation. ;
(Vehicle speed is approx. 40 0
km/h.) ! i
i Oms N
L RN
ELF1138D
23 Ignition power supply ON - Approx. 12V
. . Refer to EL section in R34 Service Manual (SM8E-
54 Qil pressure signal —_ —_ OR34J0).
63 Ground ON — Approx. OV
EL-24




COMBINATION METER

e

) anam—— |

ELFO001D|

L [

Component Parts Inspection

THERMAL TRANSMITTER

¢ When the engine has warmed up to approx. 80°C, measure
resistance between thermal transmitter and body ground.

Specification: Approx. 130Q
e If 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. 225
Approx. 80 Approx. 130
Approx. 100 Approx. 71
EL-25
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MULTI-FUNCTION DISPLAY

- Component Parts

[&] Muiti-function display

Boost sensor
Intake air

temperature sensor.

[G] ATTESA E-TS PRO/ABS control unit
ECM e CCE Front torque signal

[0] il temperature sensor o Engine speed signal
e Throttle position signal

[E] Exhaust gas temperature sensor o |njector signal

-—

_@ Instrument pane! (Upper center) Rear right of engine room S~ Intercooler outiet 3 ,j
- . = =

Multi-function display - \QJJ

% Boost sensor

Intake air temperature sensor
-~

‘- 1‘ ' !::
N i

=S33333333

% Headlamp assembly =353

Nl

!

\;, '/ il temperature sensor : , / Exhaust gas temperature sensor

2R W 797~

. 1 . 4 ———
7 ATy
: /{a]f\ﬁ' (%/

[€] Turbocharger outlet \ / Dash side (Passenger side)
- - ‘ _ ECM __ 5

E?rmt right of trunk room

ST ] 7
k&
\ )

i
E i —'nL\\!VI\ lo ol
) E7 Rear strutwtov«!‘er bar

" ATTESA E-TS PRO/ABS control unit

ELF1140D

EL-26
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MULTI-FUNCTION DISPLAY

-

Multi-function Display Control Unit
Input/Output Signal Specification

Terminal No. . Measuring condition
Signal name Specification
+ - Ignition switch Operation or condition
1
> Battery OFF - Approx. 12V
3 ACC power supply ACC —_ Approx. 12V
4 Shielding ground (TV signal) ON - Approx. OV
TV synchronizing signal: Approx.
A 2
|
¢
5 TV synchronizing signal ON Receive TV broadcast signal. f
|
20us
|
ELF141D
Shielding ground (communi-
6 cation signal) ON - Approx. OV
Vertical synchronizn?' signal: Approx.
™ 5.0
ol |
" e Press on-screen switch during TV 2
7 Vertical synchronizing signal ON broadcast signal reception. 0
Oms
ELF11420
Horizontal synchronizing signal:
_ Approx. 0.6V
yun m
Body ¢
8 ground Horizontal synchronizing sig- ON Press on-screen switch during TV 2
‘ nal broadcast signal reception. o 1
20us
[
ELF1143D
9 ﬁ:ll)eldmg ground (RGB sig- ON _ Approx. OV
RGB synchronizing signal: Approx.
i v ey
v (ENEREREEER
Change display screen to “color bal- ; I
10 RGB synchronizing signal ON ance” screen using on-screen check/ 0 A N
adjustment function. : ! T
f—— 20us ||
il [ 1
ELF1144D
RGB synchronizing signal (R: Red):
:n Approx. 0.1V
[} :I T 1
I.S: 1 u[—l-!'—! tl l H
Change display screen to “color bal- ég"'_ e ARl
1 RGB signal (R: Red) ON ance” screen using on-screen check/ ‘0
adjustment function. —_——
{=—t=20us * . !
R R
ELF1145D0
12 Ignition power supply ON - Approx. 12V
13
" Ground ON - Approx. OV

EL-28




MULTI-FUNCTION DISPLAY

Multi-function Display Control Unit
Input/Output Signal Specification (Cont’d)

Terminal No. . Measuring condition
Signal name Specification
+ - Ignition switch Operation or condition
TV picture signal: Approx. OV
Wi —
1.5 - |
1.0} i
. . : c.8! TS
15 TV picture signal ON Receive TV broadcast signal. 0 3
-0.5 1
HELENN
R == o 1T I
7 - rtrey
ELF1146D
16 Shielding ground (video sig- ON — Approx. OV
nal)
Video picture signal: Approx. 0V
L ! : :
H _h i1 I. N o1
17 Video picture signal ON Play back video. ° , q 0 &
. ==
T [—="%0m i
[ s !
ELF1147D
Communication signal (DP-NV):
Approx. 4.4V
VT T
6 1
" R
19 Communication signal (DP- ON Turn ignition switch from OFF to ON. 2 ({1 Ty
NV) (Meter screen on display) 0
.5ms |
1
ELF1148D
Commumcatnon sugnal (NV-DP)
. Approx
V)
Body jSEEEEREEEN
ground L . P (i 7
20 Communication signal (NV- ON Press DISP switch. (NAVI screen on 2H— o
DP) display) O - T
! : H R .
‘=——2ms !'—
R I |
ELF1149D
RGB area signal: Approx. 0.7V
AN T
ki nt !l
Pl | R :
. e z
21 RGB area signal ON Press DISP switch. (TV screen on dis oat ===
play) : -
~—=20us !
| i
ELF1150D
RGB sngnal (G: éreen) Approx 0.1v
. ‘1 v C 0y
N sy -’-——" :
Change display screen to “color bal- (',,5:! - ru’hL_ !
22 RGB signal (G: Green) ON ance” screen using on-screen check/ 0: 7 7
adjustment function. : 1 T
fee———20us
R J
ELF1151D
RGB sngnal (B: Blue): Approx. 0.1V
) l S o 1 ' i l R
1.9 LN
Change display screen to “color bal- o-s7ii :m ;"mﬁ :
23 RGB signal (B: Blue) ON ance” screen using on-screen check/ 0— d,iﬂi ey
' adjustment function. . T ;
: Ous
| : i
ELF1152D

EL-29
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MULTI-FUNCTION DISPLAY

Multi-function Display Control Unit
Input/Output Signal Specification (Cont’d)

Terminal No.

Measuring condition

Signal name — - - Specification
+ - Ignition switch Operation or condition
25 18 Fore-and-aft G signal ON L hicl 0 p
ocate vehicle on flat s . . 2.
26 Side G signal ' uriace Approx. 2.5
28 Steering angle signal 1 i
: : ON Tum steermg wheel from Neut:al to left Approx. 0 - 5V
29 Steering angle signal 2 and right more than 20°.
: . Refer to “Combination Meter Input/
Vehicl
30 Dulsesy speed signal (8 - - Output Signal Specifications”, “COM-
BINATION METER", EL-23.
Refer to “Combination Meter input/
31 Water temperature signal —_ - Output Signal Specifications”, “COM-
BINATION METER?", EL-23.
Approx. 70 Approx. 4.0V
32 Oil temperature signal ON Approx. 90 Approx. 3.3V
Approx. 110 Approx. 2.5V
. ' Refer to EL section in R34 Service
33 Body |Boost pressure signal —_ —_ Manual (SMBE-OR34J0).
ground
iqhti ON rox. 12V
34 Lighting switch signal OFF Lighting ali
switch OFF Approx. OV
0% Approx. 0.5V
35 Throttle position signal ON 50% Approx. 3V
100% Approx. 4V
37 Shielding ground (G sensor) ON -_ Approx. OV
0 kg-m Approx. 0.6V
38 Front torque signal ON 10 kg-m Approx. 2.5V
30 kg-m Approx. 3.5V
39 ‘Sr:)e ring angle signal (Neu- ON Set steering wheel to Neutral. Approx. 5V
40 41 Yaw rate signal ON Locate vehicle on flat surface. Approx. 2.5V
Shielding ground (yaw rate
42 sensor) ON - Approx. OV
. . Depress brake pedal. Approx. 12V
43 Stop lamp switch signal OFF
. Release brake pedal. - Approx. OV
. . Refer to EL section in R34 Service
44 Body Qil pressure signal _ _ Manual (SMBE-OR34J0).
ground Approx. 400°C Approx. 5V
45 5’;::’5' gas temperature " ON Approx. 500°C Approx. 4.5V
Approx. 600°C Approx. 3.5V
Approx. 20°C Approx. 4V
46 Intake air temperature signal ON Approx. 30°C Approx. 3.7V
Approx. 40°C Approx. 3.3V
EL-30




MULTI-FUNCTION DISPLAY

—

Multi-function Display Control Unit
Input/Output Signal Specification (Cont’d)

Terminal No. . Measuring condition -
Signal name — Specification
+ - Ignition switch Operation or condition
At idling:Approx. 13V At 2,000 rpm: Approx. 12.5V
: VT [ G
Engine at idle (throttle valve open- |  60f ™ g 60T B |
Injector signal ing rate: approx. 1.3%) gg‘ | : i ;g, NI L
7| ooy (fuel injection ON Engine operating at 2,000 rpm oIk =TT EC
°de pulse) (throttle valve opening rate: approx. i i ! =
groun 3.0%) == [T O [——.' S0ms —
ELF11530 T
48 Tachometer _ _ Refer to “Combination Meter Input/Output Signal
drive signal Specifications”, “COMBINATION METER", EL-23. -
Trouble Diagnoses Using Self-diagnostic
Functions BR
DESCRIPTION
e The self-diagnostic function is mainly capable of' checking &t
whether or not the interconnecting circuits between the muilti-
display control unit, individual control units, sensors, etc. are
shorted or otherwise faulty (poor contacts, etc.) : BS
e If meter gauges become inoperative during vehicle operation,
perform self-diagnostic procedures.
SELF-DIAGNOSTIC PROCEDURE ;i
1. Using meter display screen, turn ignition switch OFF. 3.
s While pressing joy stick, turn ignition switch ON. (Engine
@ starts.) :

A Y 1 While pressing joy stick,
tum ignition switch ON.
(Engine starts.)

EL-2625D,

- ~
léEE@Eﬁ

[wrTempP] [RPM YAWRATE
! LoiL-Temp | [InvecTor]| [sTRG
‘ OIL-PRESS| |THROTTLE| |BRAKE
| 1800ST FR-G.LR-G| |INT-TEMP

F-TORQUE| | SPEED EXH-TEMP
L IEESRIEN' B TL 2 SIGN SWEOFFLT T2 |

ELF1154D)

more than 1 second, set joy stick to OFF.
Within 3 seconds after GT-R logo has appeared on display,
press joy stick 5 times.

2
3. After opening screen (GT-R logo) has appeared on display for
4

5. The display screen will then be replacedv by the screen shown
in the figure at left. (At this point, shift-up indicator REV lamp
also illuminates.)

CAUTION:
Be sure to perform the procedures with vehicle at standstill.

DIAGNOSTIC RESULT DISPLAY

Following diagnostic procedure, items detected as “in good order”
are shown in green while those identified as “out of order” do not
change their colors. Thus, poor connection contacts or shorted cir-
cuits are clearly identified. (REV lamp remains illuminated.)

EL-31




MULTI-FUNCTION DISPLAY

Trouble Diagnoses Using Self-diagnostic
- Functions (Cont’d)

CAUTION:

e Perform self-diagnostic procedures during engine warm-
up.

o |If meter display screen does not appear before ignition
switch is turned OFF, self-diagnostic function cannot be
performed. Before performing self-diagnostic function,
make sure that meter display screen appears on display.

INPUT SIGNAL DETERMINATION CONDITIONS

Multi-display control unit determines whether or ngt check items
are in good order under individual conditions outlined in the Table

below.
Item Specification Operation or conditions Determination standard for faulty item
W/T-TEMP (Engine coolant tem- Approx. 10V or less Specification has been detected | Specification has not been detected for more
perature) PProx. for more than 1 second. than 1 second during engine warm-up.
OIL-TEMP (Engine oil tempera- Approx. 4.9V or less Specification has been detected | Specification has not been detected for more
ture) pprox. 4. for more than 1 second. than 1 second during engine warm-up.
OIL-PRESS (Engine oil pres- Approx '8V or less Specification has been detected | Specification has not been detected for more
sure) prox. for more than 1 second. than 1 second during engine warm-up.
BOOST (Engine turbocharger Approx. 0.8V or more Specification has been detected | Specification has not been detected for more
pressure) prox. 0. for more than 1 second. than 1 second during engine idle.

F-TORQUE (Front wheel rotat-
ing force distribution)

Approx. 0.5V or more

Specification has been detected
for more than 1 second.

With vehicle located on flat surface, specifica-
tion has not been detected for more than 1
second.

R.P.M. (Engine speed)

Approx. 600 rpm or more

During idling

Engine speed lower than specification has
been detected.

Lightly depress accelerator

Throttie opening rate is less than 2% mea-

L o A e
INJECTOR (Fuel injection) 2% or more ge;:l) (Engine at idle: approx. sured with accelerator pedal depressed. *
; S With accelerator pedal fully released, specifi-
THROTTLE ”.'?’°‘“e opening 0.5V or more Speuﬁcathn has been detected cation has not been detected for more than 1
position) for more than 0.1 second.
second.
T With vehicle located on flat surface, specifica-
FR-G. LR-G' (Fore-and aft G, 2V or more Specification has been detected tion has not been detected for more than 1
side G) for more than 1 second. .
second.
. Vehicle speed pulse signal has not been
SPEED (Vehicle speed) 2 km/h or more Drive at a speed of more than 6 | (i eq while vehicle is being driven more
kmm.
than 6 km/h.
I With vehicle located on fiat surface, specifica-
YAWRATE (Yaw rate) 2V or more Specification has been detected tion has not been detected for more than 1
for more than 1 second.
second.
. N Pulse signal has not been received when
STRG (Steering angle) 5V or less Tum §teenng wheel in either steering wheel is tumned more than 20° from
direction.
Neutral.
Specification has not been detected when
BRAKE (Brake pedal ON/OFF) 8V or more Depress brake pedal. brake pedal is depressed.
4.5V or less

INT-TEMP (Intake air tempera-
ture)

(at intake air temperatures of
more than 0°C)

Specification has been detected
for more than 1 second.

Specification has not been detected for more
than 1 second during engine warm-up.

EXH-TEMP (Exhaust gas tem-
perature)

4.9V or less
(at exhaust gas temperatures of
more than 400°C)

Specification has been detected
for more than 1 second.

Specification has not been detected for more
than 1 second during engine warm-up.

Shift-up indicator (REV lamp}

ON

EL-32




MULTI-FUNCTION DISPLAY

Trouble Diagnoses Using Self-diagnostic
Functions (Cont’d)
SELF-DIAGNOSTIC CODE CHART

ltem Malfunctioning unit Probable cause
. - i | unit-to-thermal transmitter hamess is faulty.
W/T-TEMP (Engine coolant | Combinat r * Multi-display contro . .
tempfera?ure) tr':g snr:‘?;zr)ﬁhermal e Thermal transmitter connector is loose (poor contacts) or thermal transmitter is

faulty. (Refer to “Component Parts Inspection®, EL-25.)

OIL-TEMP (Engine oil tem-
perature)

Combination meter (Oil tem-
perature sensor)

¢ Multi-display control unit-to-oil temperature sensor hamess is faulty.
o Oil temperature sensor connector is loose (poor contacts) or oil temperature sen-
sor is faulty.

EC

OIL-PRESS (Engine oil pres-

Combination meter (Oil pres-

e Multi-display control unit-to-oil pressure sensor hamess is faulty.
o Oil pressure sensor connector is loose (poor contacts) or oil pressure sensor is

TF

PD

sure,
) sure sensor) faulty. Refer to EL section in R34 Service Manual (SMSE-OR34J0).
BOOST (Engine turbocharger e Multi-display control unit-to-boost sensor hamess is faulty.
pressure) Boost sensor o Boost sensor connector is loose (poor contacts) or boost sensor is faulty. Refer to
EL section in R34 Service Manual (SM8E-0R34J0).
F-TORQUE (Front wheel ATTESA E-TS PRO/ABS con- | ® Multi-display control unit-to-ATTESA E-TS PRO/ABS control unit harness is faulty.

rotating force distribution)

trol unit (Wheel sensor)

BR

e ATTESA E-TS PRO/ABS control unit connector is loose (poor contacts) or control
system is faulty. Refer to BR section.

R.P.M. (Engine speed)

ECM (Crankshaft position sen-
sor)

o Multi-display control unit-to-ECM hamess is faulty.
o ECM connector is loose (poor contacts) or control system is faulty. Refer to EC
section.

INJECTOR (Fuel injection)

ECM (Injector)

o Multi-display control unit-to-ECM hamess is faulty.
o ECM connector is loose (poor contacts) or control system is faulty. Refer to EC
section.

THROTTLE (Throttie opening
position)

ECM (Throttle position sensor)

e Multi-display control unit-to-ECM harness is faulty.
e ECM connector is loose (poor contacts) or control system is faulty. Refer to EC
section.

=

FR-G. LR-G (Fore-and-aft G,
side G)

ATTESA E-TS PRO/ABS con-
trol unit (G sensor)

e Multi-display control unit-to-G sensor hamess is faulty.
e G sensor connector is loose (poor contacts) or G sensor is faulty. Refer to BR
' section. .

SPEED (Vehicle speed)

Combination meter (vehicle
speed sensor)

e Multi-display control unit-to-combination meter hamess is faulty. .
o Combination meter connector is loose (poor contacts) or control system is faulty.
(Refer to “Combination Meter input/Output Signa! Specifications”, EL-23.)

SD

HICAS control unit (Yaw rate

e Multi-display control unit-to-yaw rate sensor hamess is faulty.

YAWRATE (Yaw rate)- e Yaw rate sensor connector is loose (poor contacts) or yaw rate sensor is faulty.
sensor) "
: Refer to BR section.
. . o Multi-display control unit-to-steering angle sensor harness is faulty.
STRG (Steering angle) HICAS ::;It;o;::;toi)swenng e Steering angle sensor connector is loose (poor contacts) or steering angle sensor
is faulty. Refer to ST section.
BRAKE (Brake pedal ) e Multi-display gontrol unit-to-s'top lamp switch hamess is faulty. )
ON/OFF) Stop lamp switch o Stop lamp switch connector is loose (poor contacts) or stop lamp is faulty. (Refer
to "Mult-display Control Unit Inpu¥/Output Signal Specifications”, EL-28.)
INT-TEMP (intake air tem- | Intake air temperature sensor | ® lh: t":z'di‘e'.plfy comr:)l unit-to-intake air :e?pelrature(:(e’nfzro:;r:;ﬁ;s};z:g. air
perature) (for multi-function display) | e air temperature sensor connector is loose (pooi

temperature sensor is faulty.

EXH-TEMP (Exhaust gas tem-
perature)

Exhaust gas temperature sen-
sor

o Multi-display control unit-to-exhaust gas temperature sensor hamess is faulty.
o Exhaust gas temperature sensor connector is loose (poor contacts) or exhaust
gas temperature sensor is faulty.

Shift-up indicator (REV lamp)

e Multi-display control unit-to-switch assembly harness is faulty.

e Mutti-display control or unit switch assembly is faulty.

EL-33




MULTI-FUNCTION DISPLAY

R

Component Parts Inspection

OIL TEMPERATURE SENSOR
Remove oil temperature sensor from vehicle and check it using the

following table as a guide.

Qil temperature °C Resistance Q
Approx. 70 Approx. 105 - 121
Approx. 80 Approx. 57
Approx. 110 Approx. 31

CAUTION:

Make sure that new engine oil is used in engine lubricating

system.

INTAKE AIR TEMPERATURE SENSOR

e Remove connector from intake air temperature sensor.
e Remove intake air temperature sensor from vehicle. Measure
resistance between terminals @ and @.

Intake air temperature °C Resistance Q
Approx. 20 Approx. 2.5
Approx. 30 Approx. 1.7
Approx. 40 Approx. 1.2

ELFO003D
DISCONNECT P?
& € L4
211
-0 o
ECL0S07D|
ECLOS07D

EXHAUST GAS TEMPERATURE SENSOR

e Make sure that exhaust gas temperature sensor is at approxi-
mately room temperature.
e Remove connector from exhaust gas temperature sensor.
e Remove exhaust gas temperature sensor from vehicle. Mea-
sure resistance between terminals @ and @ .
WARNING:
Exhaust gas temperature sensor and its surrounding area are
hot immediately after engine has stopped. Allow exhaust gas
temperature sensor to cool before removing it from vehicle.
Standard resistance:
Approx. 16 kQ (at approx. 400°C) - o (when
engine is cold)

EL-34




Behind display unit '
-,_' To muilti-display control unit

o Z—X=—"'Flexible printed
’ m cnrcun connector
ﬁ i |l

/—\(—_ Inspection location

. I

— : ,
’ Blue harness SW“C"' assembly

White harness
nite harm

ELF1181D

& € 2

Switch assembly connector

[T T TsTelzTs1sT T Tk
[o]

e 6
9 ©

ELF1182D

MULTI-FUNCTION DISPLAY T

Component Parts Inspection (Cont’d)

MULTI-FUNCTION DISPLAY SWITCH

e Remove multi-function display unit.
e Separate control unit from display unit.
e Turn each switch ON and check continuity between its corre-

sponding terminals on rear side of display unit. @@
Item Operation Terminal No. Continuity “‘
DISP 12-13 EC
RETURN 9-13 "
MODE 7-13 !
MENU 8-13
UP 6-7
DOWN ON 6-12 ves
Joy stick LEFT 6-9
RIGHT 6-8
PRESS 5-8
v 5-7
.
EL-35




MULTI-FUNCTION DISPLAY

A

DISCONNEST T3
@

€

E LI

Multi-display control unit connector

11

| |1
o ©

'l

ELF1159D

Trouble Diagnosis by Symptom
SYMPTOM 1 — Image does not appear on display

(meter, NAVI, TV, video, etc.).

B
® €

Multi-display control unit connector

€ [2f

I=

WET

||| e

ELF1156D;

Qe 4

Multi-display control unit connector

“_—-l._==

1= T[]

B

1

0 ©;

!

ELF1155D|

B oscomecr
@4

Multi-display control unit connector

3

|

=

ELF1157D)

NG
SYMPTOM INSPECTION G
Opening screen appears on display. oto [8].
OK
A y
CHECK MULTI-DISPLAY CONTROL NG »| Multi-display control unit
UNIT POWER SUPPLY. battery power hamess is
o Remove multi-display control unit con- faulty.
nector (TK24, white).
o Check voltage between terminals @, @
and ground.
Voltage: Battery voltage
OK
Bl Y
CHECK MULTI-DISPLAY CONTROL NG' Multi-display control unit
UNIT GROUND CIRCUIT. ground hamess is faulty.
Measure resistance between terminals @,
@® and ground.
Resistance: Approx. 0Q
OK
A 4
CHECK MULTI-DISPLAY CONTROL NG » Multi-display control unit
UNIT IGNITION POWER SUPPLY. ignition power supply har-
e Remove multi-display control unit con- ness is faulty.
nector (TK24, white).
e Check voltage between terminal @ and
ground.
Voltage: Battery voltage
¥OK
®
D NG
CHECK MULTI-DISPLAY CONTROL »| Multi-display control unit
UNIT ACC POWER SUPPLY. ACC power supply hamess

e Remove multi-display control unit con-
nector (TK24, white).

e Check voltage between terminal @ and
ground

Voltage: Battery voltage

is faulty.

¥ OK
Go to )

EL-36

e e e e - - = = -



MULTI-FUNCTION DISPLAY

Trouble Diagnosis by Symptom (Cont’d)

EE—
i ST ! .
Ol I Multi-display control unit ‘ ®

[ To display unit Inspecti/on locc)tioT l
Switch assembly [, = @ ||| PREPARATIONS
connector | O o Remove 4 display housing securing
Co \ ® ®) screws. (Do not remove connectors.)
! \ Q o Remove 4 control unit upper case
1 _ Flexible printed e securing screws. Remove upper case.
R =BS— I"_T—o
To display unit circuit connector l
\ [§ 3 _) N
Display unit side ELF11830 SYMPTOM INSPECTION ° »| Check item Cfit
Does back light illuminate? checks out OK, display unit
- is faulty; if not, multi-dis-
é Yes play control unit is faulty.
| ® 0 & | “
FIL6 CHECK POWER SUPPLY SYSTEM. : »] Multi-display control unit is
: Measure each voltage of FIL5 and FIL6 faulty.
as shown in the figure.
FILS @ and ©: Approx. 9V
-v -
OK
3 @ © il
Display unit side CHECK SIGNAL SYSTEM NS, I Dispiay unit s fauty
NOTE: Positive @ tester probe can be attached Measure voltage between connector (as © :
to O terminal of either FILS or FIL6. ELF1184D shown in the figure) terminal @ and
— ground.
Behind display unit Voltage: Approx. 5.3V
To multi-display control unit lOK
p =] Inspection location | | Multi-display control unit is fautty.

n l J CAUTION:

\_/ Be sure to vertically attach tester probe ® to measure termi-

_C?W — nals at flexible printed circuit connector. Failure to do so may
’ result in an internal short circuit to ground.

To multi-display control unit
ELF1185D

CONNECT
e .Display unit side flexible
printed circuit connector
(circuit board terminal area)

NOTE: Ground terminal L-@ &

No. is shown by “A". = ELF1186D

EL-37

D — — —— —— ] L] L} | L} L} L L L _— L L L | __—
-— L]

!

EC




MULTI-FUNCTION DISPLAY

ksjscéé) -

Multi-display control unit connector

l"====? m

R

ELF1158D

DlSOONNGCT -

Mulu-dtsplay control unit connector

[DOEEE— NN
I 11

L

®

=

ELF1159D|

Trouble Diagnosis by Symptom (Cont’d)
SYMPTOM 2 — Lights do not dim in response to

lighting switch operation.

age between terminal @ and ground.
Lighting switch ON: Battery voltage
Lighting switch OFF: Approx. OV

lOK

" g

Multi-display control unit connector

EmE=
WEzEEE

L

)

ELF1156D

Goto & . “SYMPTOM 1~.

LIGHT DIM SELECTION INSPECTION No »| Set night dim selector to
Is night dim selector set to ON? ON.
Yes
Y
CHECK LIGHTING SWITCH SIGNAL. NG Multi-display contrel unit-
e Remove multi-display control unit con- to-lighting switch hamess
nector (TK24, brown). is faulty.
e Operate lighting switch to measure volt-

SYMPTOM 3 — Previous meter data (meter display,
select display, etc.) is not stored in memory.

CHECK MULTI-DISPLAY CONTROL
UNIT POWER SUPPLY.

nector (TK24, white).

e Measure voltage between terminals ©,
@and ground.

Voltage: Battery voltage

NG

>
»

o Remove multi-display control unit con-

oK

B Y

Multi-display control unit.

battery power hamess is
faulty.

CHECK MULTI-DISPLAY CONTROL
UNIT GROUND CIRCUIT.

Measure resistance between terminals @3,
@@ and ground.

Resistance: Approx. 0Q

NG

lOK

Multi-display control unit is faulty.

EL-38

Multi-display control unit
ground hamess is faulty.




MULTI-FUNCTION DISPLAY

Trouble Diagnosis by Symptom (Cont’d)

[A] _ SYMPTOM 4 — Shift-up indicator does not flash on and
Confirmation part off although set speed is reached.
EER /ﬁ B
wr-TEMP] ([R.P.M. YAWRATE
orTenr | e T gﬁgEgRM SELF-DIAGNOSTIC PROCE- @
OIL-PRESS] [THROTTLE| | BRAKE Refer to “Trouble Diagnoses Using Seli-
BOCST FR-G.LR-G| |INT-TEMP diagnostic Functions”, EL-31.
F.TORQUE| | SPEED EXH-TEMP EC
(B IZA R TLI-5IGN SWEOFFLTFaL J Al
A 4
NG
CHECK PROCEDURE > Go't .
ELF1187D “R.P.M." is detected as correct. o' I3
E ouscomecr 1OK
€ A | NG . PO
Vehicle side  Multi-display control | | SYMPTOM INSPECTION »| Meter control unit, meter
ECM connector unit connector Tachometer (inside combination meter) is control unit-to-ECM har-
! 1 1 || operating. ness or ECM control sys-
H:—H-TH:H: [o]H I{ HHEH {g:" tem is faulty. Refer to EC BR
—— OK section.
| = = ) N o
N CHECK HARNESS. »| Multi-display control unit-
e Remove multi-display control unit con- to-ECM hamess is faulty.
nector (TK24, brown) and ECM har- BS
= ELF1161D ness.
e Check continuity between terminals @
. and @, terminal @ and ground.
f\,é:'—_—%‘L Mutti-display control unit || Terminals @ and @ : Continuity exists. HA
/ P ‘ 7’ u N Terminal @ and ground: Continuity
| i To display unit O O does not exist. _
nspection —_— O'
- -m OK
'°°a"l°" Flexig?er;inted O - Y
circuit connector/ PREPARATIONS NG »| Multi-display control unit is
b ; 0O e Remove 4 display securing screws. (All faulty. IS
o SN ._{—)__T_Q‘ connectors must be connected.)
Blue hamess\_ y i e Remove 4 control unit upper case
Bt pamess —g ———2 1 || securing screws, then upper case
Display unit side ¢, ¢\ 06n(| @ Turn ignition switch ON and start
engine.
e Check set value or set optional set
?m | ot value on shift-up indicator.
S D HS. . o Depress accelerator pedal to set value
Multidisplay control unit side &'Eggns%?g"%ﬁeﬁ;z::g_age
switch assembly connector . Less than set value: Approx. 5V
W_ﬂm More than set value: Approx. OV
’ JOK
Switch assembly is faulty.
sl
= ELF1189D
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MULTI-FUNCTION DISPLAY

PIEAEEFLERIC
RRLTLAILE
FHELTTV

ELF1162D

Trouble Diagnosis by Symptom (Cont’d)
SYMPTOM 5 — Only throttle position meter registers
incorrect value. [0% (throttle fully closed) and 100%
(throttle fully open) do not appear on display.]

PREPARATIONS
Perform initial throttle position adjustment
procedures. Refer to next page.

NG

JOK

Tum ignition switch OFF.

Y

Throttle position sensor is
faulty.

SYMPTOM 6 — Display is not set in self-diagnosis or
initial throttle position adjustment mode.

Refer to “MULTI-FUNCTION DISPLAY
SWITCH", EL-35.

lOK

Multi-display contro! unit is faulty.

EL-40

CHECK PROCEDURE No »| Tum ignition switch OFF
Does meter display appear before ignition after meter display
switch is tumed OFF? appears. Then repeat the
self-diagnostic procedure.
l Yes :
CHECK COMPONENT PARTS. NG Switch assembly is faulty.




MULTI-FUNCTION DISPLAY

] %
Simultaneously press two switches
and tum ignition switch ON ) v

EL-2624D

[wgﬁi

TIENEOFFICLE:
UBT/s1271%
EFLTTF&N

ELF1163D

EE

ki
- K

PIERELRUCLL:
RKETI212517
EELTTE

- J

ELF1164D

Eles

ELF1162D

Initial Throttle Positibn Adjustment
CAUTION:

In adjustment mode, throttle position is set to 0% (accel-
erator pedal fully released) and 100% (accelerator pedal
fully depressed). These two positions must correctly
appear on display. Note that throttle positions cannot be
optionally controlled.

Before adjusting throttle positions, be sure to park vehicle
on as smooth and flat a surface as possible.

OPERATIONAL PROCEDURE

1.
2.

With meter screen on display, turn ignition switch OFF.
Simultaneously press RETURN and MODE switches while
turning ignition switch from OFF to ON (without starting
engine).

After GT-R logo has appeared, turn RETURN and MODE
switches OFF. Within 3 seconds after the two switches have
been turned OFF, press joy stick 5 times to call up adjustment
screen on display.

Press joy stick with accelerator pedal fully released.

Fully depress accelerator pedal and press joy stick.
Throttle position adjustment screen will appear on display.

6. Make sure that correct throttle position rates appear on display.

(Accelerator pedal fully released: 0%; accelerator pedal fully
depressed: 100%) Turn ignition switch OFF.

Tumn ignition switch ON again so that meter screen appears on
display. ’

The same meter screen as that previously shown before igni-

tion switch is turned OFF appears on display.

Initial throttle position adjustments can be made only
when meter screen appears on display before ignition
switch is turned OFF. Before initial throttle position
adjustments, make sure that meter screen appears on dis-

play.

EL-41
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IGNITION KEY WARNING BUZZER AND LIGHT WARNING BUZZER

- Component Parts Location

REMOVAL AND INSTALLATION

Parts included in this procedure:

e Column cover

o Clusterlid A

e Lighting switch or wiper/washer switch

Behind combination meter

FERALY N

ELEL0243D,
Circuit Diagram
#28 #11
@D {108} 23 (oA ———(aN)
1 2
VAN D) 1T
Key-in detection SW Meter CU
(Buzzer built-in) }L
Lighting SW !_Tx" /:., ?
#40 112
=N grrves] 9 /\ 12 {F
BAD— 104 } 9 ® ® 3
Driver door SW
. 4
GLI g = T =
TK20 (White) TK24 (White) TK20 (Brown)
8 _— 1 - 23 ]
| | 34 64/63 |
EL-2629D0
Meter Control Unit Input/Output Signal
Specifications
i Measuring condition
Te:‘mnal Signal name 9 Specification
0. Ignition switch Operation or condition
1 Battery OFF ) — Approx. 12V
i i iq- ON (Open) Approx. OV
g | Dnver door switch sig OFF Driver door switch
na OFF (Closed) Approx. 12V
23 Ignition power supply ON —_ Approx. 12V
34 Key-in detection switch OFF Remove the ignition key. Approx. OV
signal Insert the ignition key. Approx. 12V
63 Ground ON _ — Approx. OV
ON Approx. 12V
64 Lighting switch signal OFF Lighting switch: 1ST
OFF Approx. OV

EL-42




REAR DEFOGGER AND HEATER MIRROR

Component Parts Location

Dash side, driver side Behind combination meter
\! _— ceeee @ﬁ
P e IU
o \ coree
“ H
@ [\ O B\ 1 El g
/ Rear defogger relay
PR =
PAN—
\ : —— | \\ i TE
i ‘ Rear defogger switch
(A/C controller built-in) ELE0244D
A ’ PO
Circuit Diagram
BR
10 20 10
m#ze m#zs A |#5 g #11 ST
O éa 10A
(N T RS
7i5
- (613 l . , J_\ Meter C/U
Rear defogger relay ? ? A/C auto amp. = HA
T 5 |2 5
Rear defogger SW. '3 @3: ]
5 8| (A/C controller built-in)
45
T8 | & = |
o S [ 6] 18 = SD
. & 3 { I
Heater mirror = - ‘
- k] 33 — ! 1 — 3 | — !
L s T © [ 3 I 63 | 55,
% 2 ; TK20 (White) TK24 (White) TK20 (Brown)
i i _L Rear defogger '
== = = EL2630D
Meter Control Unit Input/Output Signal
Specifications
Measuring condition o
Terminal No. Signal name Specification
Ignition switch Operation or condition
1 Battery OFF —_ Approx. 12V
ON (with switch pushed) Approx. OV
13 Rear defogger switch sig- ON Rear defogger switch OFF (including when A/C
nal auto amplifier is con- Approx. 5V
nected)
23 Ignition power supply ON — Approx. 12V
ON Approx. OV*
55 Rear defogger relay con- ON Rear defogger switch
trol signal OFF Approx. 12V
63 Ground ON — Approx. OV
°: Approx. 12V over 15 minutes after the switch is ON.
EL-43
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SERVICE DATA
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SECTION S D EC

MODIFICATION NOTICE:
GT-R model has been added.
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RECOMMENDED FLUIDS AND LUBRICANTS

* Fluids and Lubricants
Engine oil For turbo model: APl SG, SH or SJ*1
Except for turbo model: API SE, SF, SG, SH or SJ°1

Cooling system Anti-freeze coolant (Ethylene glycol base)
Manual transmission gear oil For GT-R: Nissan Mission Oil BNR?A special only

» Except for GT-R: APl GL-4, Viscosity SAE 75W-90
Automatic transmission fluid Genuine Nissan ATF or equivalent™2
4WD transfer fluid (ATTESA E-TS) g:;?:rpgi?znr?;:;n;ﬁ: “S?;::r'\é Fluid Special only
Differential gear oil Front, Rear: API GL-51
Power steering fluid Type Dexron™Ill or equivalent™2

. Brake and clutch fluid DOT3 (US FMVSS No. 116)

Multi-purpose grease NLGI No. 2 (Lithium soap base)

*1: For further details, see “SAE Viscosity Number”.
2. For more information regarding suitable fluids, contact a

SAE Viscosity Number

NISSAN dealership for correct brand of DEXRONT™IIE or DEXRON™iIL.

Out.side Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
ENGINE OIL GEAR OIL
be oF . 140
[r’ AN cfj°F %
+38 |[}|+100}— — =— — — —1 -a0|}|+104f——-———~ ‘1—1 -
+30|}|+8E[ T~ 1 M- -

+16 |l +60 - —— 1

+10{§{ +50
"W v v v N
<10 |}| +14
M 7] T Towsso
-2 |H-20 ___V .10W-40 2911} -20
(W ® / 5W-30 QL}

TI0002 TI0003
e 80W-90 for front, rear differential are prefer-

e 10W-30 is preferable for ambient tempera- bl
able.

ture above -20°C (-4°F).
For turbocharger models, 5W-30 should be
used only extremely cold conditions.
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ENGINE MECHANICAL |
STANDARD AND REPAIR LIMIT
Firing order 1-5-3-6-2-4 l
¢ i Standard 1.18 (12.0)/300
ompression pressure —
MPa (kg/cm?)/mpm Limit 0.88 (9.0)/300 &l
Limit of variation between cylinders 0.1 (1.0)/300 I
Intake manifold 0.1
Intake manifold collector 0.1 EC
Distortion limit mm | Exhaust manifold 0.3 I
Cylinder head 02 =
Cylinder block 0.1 .
Stand icl Approx. 4.2 I
Without filter ndard vehicles PP o
. . . N1 spec. vehicles Approx. 4.5 PD
Engine oil capacity ¢
With fitter Standard vehicles Approx. 4.6
N1 spec. vehicles Approx. 4.9 BR l
Spark plug Maker/Type/Spark plug gap mm NGK/PFR6A-11/1.0 - 1.1
Ignition advance device ' Electronically-controlled ignition advance
Engine idling speed pm 950250 S
Idle base speed (during no feed back control) pm 900
Density of CO/HC at idling speed %/ppm Less than 0.1/Less than 50 BS I
N/
Ignition timing (during no feed back control) BTDC°/rpm 20+1/900
i i .4520. .38=0.
Valve clearance (INT/EXH) mm Cold engine (at ambient temperature) 0.45+0.03/0.38+0.03 A
Hot engine 0.51+0.03/0.44+0.03 I
Fuel tank capacity Approx. 65 .
Engine coolant total capacity [with reservoir tank (max. level)] Approx. 9.0 EL 2
Thermostat opening temperature [start to open - full open) °C 76.5-90 {;
Radiator cap opening pressure MPa (kg/cm?) 0.06 - 0.10 (0.6 - 1.0)
New Used Limit
. : 667 - 757 555 - 645
f - i .
Deflection amount of accessory V-belt Power steering pump belt (68.1-77.1) | (56.7 - 65.7) 289 (29.5)
667 - 757 555 - 645
289 (29.5
Measured with tension gauge A/C compressor belt (68.1-77.1) | (56.7 - 65.7) (29.5)
N (kg) 667 - 757 555 - 645
Alternator water pump belt (68.1-77.1) | (56.7 - 65.7) 289 (29.5)
Measured by pushing at 98.1 N (10 | Power steering pump belt 8-10 10-12 16
kg) A/C compressor belt 6-8 7-9 12
mm | Alternator water pump belt 3-5 4-6 7.5
1
SEC.117
Power steerin
water pomp  Pump bell
belt \

Compressor belt

BML0983D|
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ENGINE MECHANICAL

TIGHTENING TORQUE

Unit: N-m (kg-m)

Unit: N-m (kg-m)

Mass air flow sensor
Inter cooler
Inter cooler mount bracket

Recirculation valve
Pressure regulator

Fuel tube & injector assembly
*Intake manifold collector
Accelerator operating unit
JACV-AAC valve assembly
Throttle sensor

*Intake manifold

Air chamber

Air regulator

Balance tube

Water by-pass connector
Turbocharger

Exhaust outlet

*Exhaust manifold
Exhaust manifold cover

Oxygen sensor

5.1-65 (0.52 - 0.66)

15.7 - 20.6 (1.6 - 2.1)
15.7 - 20.6 (1.6 - 2.1)

15.7 - 20.6 (1.6 - 2.1)
2.3-3.0(0.23-0.31)

15.7 - 206 (1.6 - 2.1)
16.7 - 20.6 (1.6 - 2.1)
6.3 - 8.3 (0.64 - 0.85)
6.3 - 8.3 (0.64 - 0.85)
2.0 - 2.4 (0.20 - 0.24)
15.7 - 20.6 (1.6 - 2.1)
15.7 - 20.6 (1.6 - 2.1)
6.3 - 8.3 (0.64 - 0.85)
6.3 - 8.3 (0.64 - 0.85)
15.7 - 20.6 (1.6 - 2.1)
226 - 29.4 (2.3 - 3.0)
226 - 29.4 (2.3 - 3.0)
17.7 - 235 (1.8 - 2.4)
3.7 - 5.0 (0.38 - 0.51)
40.2 - 50.0 (4.1 - 5.1)

*Cylinder head bolt

*Main bearing cap
Baffle plate

Connecting rod nut

Rear oil seal retainer
Flywheel

Knock sensor

1) 29.4 (3.0)

2) 108 (11.0)

3) 0 (0)

4) 24.5-34.5 (2.5 - 3.5)

5) 85 - 90° (Angle tight-
ening)

46.1 - 52.0 (4.7 - 5.3)

15.7 - 20.6 (1.6 - 2.1)

1) 13.7- 15.7 (1.4 - 1.6)

2) 60 - 65° (Angle tight-
ening)

6.3 - 8.3 (0.64 - 0.85)
127 - 137 (13.0 - 14.0)
15.7 - 20.6 (1.6 - 2.1)

Ignition coil
Ignition coil bracket

*Rocker cover

(M6 bolt)
(M8 bolt, nut)

*Oil pan

Qil pan drain plug

2.3-3.0(0.23-0.31)
12.7 - 15.7 (1.3- 1.6)
19.6 - 29.4 (2.0 - 3.0)
2.0-39(0.2-0.4)

6.3 - 8.3 (0.64 - 0.85)
31.4-422 (32- 4.3)

29.4-39.2 (3.0-4.0)

6.3 - 8.3 (0.64 - 0.85)
15.7 - 20.6 (1.6 - 2.1)

Radiator mounting bracket
Auxiliary electric fan assembly
Cooling fan

Oil pump assembly

Qil pump cover

Oil filter bracket

Water-cooled oil cooler
Air-cooled oil cooler

Water pump (M6 bolt)
(M8 bolt)

, (M10 bolt)

Water inlet

Water outlet

Thermal transmitter

Water temperature sensor

3.8 - 4.5 (0.39 - 0.46)
3.8 - 4.5 (0.39 - 0.46)
5.9 -9.8 (0.6 - 1.0)
0.8-11.8(1.0-1.2)
3.7 - 5.0 (0.38 - 0.51)
15.7 - 20.6 (1.6 - 2.1)
34.3-44.1 (35 - 4.5)
6.3 - 8.3 (0.64 - 0.85)

6.3 - 8.3 (0.64 - 0.85)
15.7 - 20.6 (1.6 - 2.1)
31.4-422 (32 - 4.3)

15.7 - 20.6 (1.6 - 2.1)
15.7 - 20.6 (1.6 - 2.1)
147 - 19.6 (1.5 - 2.0)
19.6 - 29.4 (2.0 - 3.0)

Oil strainer (M6 bolt)
’ (M8 bolt)

Camshatft position sensor
Timing belt cover (upper)
(lower)

Crankshaft puliey

Timing belt tensioner pulley

Idler puliey

Cam timing pulley

Camshatt position sensor bracket

*Camshaft bracket

15.7 - 20.6 (1.6 - 2.1)

29-49(0.3-0.5)
29-49(0.3-0.5)

446 - 544 (45.5 - 55.5)
43.1-57.9 (4.4-5.9)
43.1-57.9 (4.4-5.9)
13.7 - 16.6 (1.4 - 1.9)
20.6 - 26.5 (2.1 - 2.7)

1) 2.0 (0.2)
2) 5.9 (0.6)

Accelerator cable lock nut
(throttle drum side)

Fuel tank strap
Fuel sender unit
Exhaust system
Exhaust outlet to front tube

Front tube to catalytic con-
venter

Catalytic converter to
sender tube

*Sender tube to main muf-
fler

7.8-10.8 (0.8 - 1.1)

26.5 - 36.3 (2.7 - 3.7)
30.4 - 35.3 (3.1 - 3.6)

451 - 59.8 (4.6 - 6.1)
43.1-54.9 (4.4 - 5.6)

51.0 - 64.7 (5.2 - 6.6)

30.4 - 39.2 (3.1 - 4.0)

41.2-52.0(4.2-5.3)
12.7-157 (1.3 - 1.6)

15.7 - 20.6 (1.6 - 2.1)
45.1 - 59.8 (4.6 - 6.1)

3)9.0-11.8 (0.92- 1.2) Starter motor

Starter motor terminal B

(upper)
(lower)

Alernator

*: Tighten as specified tightening order.
1) - 5): Tighten separately in several times.

- SD-4
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CLUTCH ;I
CLUTCH PEDAL
Pedal height mm 169 - 179 I
Pedal height at clutch released mm More than 81
Pedal free play (clevis pin clearance) mm §-12(1.0-3.0) @ Hl
CLUTCH DISC
Size mm 250 dia. EC
Wear limit (depth to rivet head) mm 0.3 _
Runout limit / diameter at measurement mm Less than 0.7 / 240 dia. TF
Maximum backlash at spline mm 1.0
CLUTCH COVER
Size mm 250 dia. BR
Diaphragm spring lever height mm 48.2 - 50.2
Variation in diaphragm spring lever height mm Less than 0.6 ’ ST
CHECK VALVE
RS
Vacuum leakage Booster side: Within the \f/:::l:gn; e[.)crgrs‘::re of 1.3 kPa (10 mmHg)
[At the vacuum pressure of -26.7 kPa (200 mmHg)] Intake manifold side: No vacuum pressure is applied. HA
CLUTCH BOOSTER
Vacuum leakage Within the vacuum pressure of 3.3 kPa (25 mmHg) for 15 sec-
[At the vacuum pressure of -66.7 kPa (-500 mmHg)] onds ’
Push rod installation standard 9.6
Operating rod installation standard 93.5-94.5

TIGHTENING TORQUE

Unit: N-m (kg-m)

Clutch cover fixing bolt

35-44 (3.5 - 4.5)

Clutch master cylinder fixing bolt

9.9-15(1.0- 1.6)

SD-5
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MANUAL TRANSMISSION
TIGHTENING TORQUE -
r Unit: N-m (kg-m)
o . . T/M side to engine side 40 - 49 (4.0 - 5.0)
Transmission to engine mounting bolt
Engine side to T/M side 30-39(3.0-4.0)
I sD-6



TRANSFER

END PLAY
Designation Standard mm
Clutch hub 0.2-0.35
Mutltiple disc clutch 02-05
CLUTCH HUB BEARING ADJUSTING SHIM
Thickness mm Parts number Thickness mm - Parts number
0.40 33112 AA400 0.70 33112 AA403
0.50 33112 AA401 0.80 33112 AA404
0.60 33112 AA402 0.90 33112 AA405
RETAINER PLATE
Thickness mm Parts number Thickness mm Parts number
4.8 31537 1P400 6.0 315637 1P406
5.0 31537 1P401 6.2 31537 1P407
5.2 31537 1P402 6.4 31537 1P408
54 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
i 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
SD- \




REAR FINAL DRIVE

F

DRIVE GEAR RUNOUT

Type

Amount of runout at reverse side of drive gear mm

R200H, R200Z

Less than 0.05

hDJUSTMENT OF SIDE GEAR CLEARANCE

Type

Clearance at reverse side of side gear

mm

0.05 - 0.15

Type

R200Z

Thrust washer

Thickness mm

Parts number

0.75
0.80
0.85
0.90
0.95
1.00
1.05
1.10
1.15

38424 81X00
38424 81X01
38424 81X02
38424 81X03
38424 81X04
38424 81X05
38424 81X06
38424 81X07
38424 81X08

djusting 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
e 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

ADJUSTMENT OF DRIVE PINION PRE-LOAD
R200H R200Z

Type

Drive pinion pre-load

N-m (kg-m)

1.1-1.6(0.11 - 0.17)

1.1-1.4(0.11-0.14)

I
I
I
l
| ossTiex oF v P e
|
l
|
|

Adjusting washer for adjustment of drive pinion pre-load

Type R200H, R200Z
Thickness mm Parts number Thickness mm Parts number
3.81 38125 61001 3.97 38133 61001
3.83 38126 61001 3.99 38134 61001
3.85 38127 61001 4.01 38135 61001
Adjusting washer 3.87 38128 61001 403 38136 61001
3.89 38129 61001 4.05 38137 61001
3.91 38130 61001 4.07 38138 61001
3.93 38131 61001 4.09 38139 61001
3.95 38132 61001
SD-8




REAR FINAL DRIVE

Adjusting spacer for adjustment of drive pinion pre-load

Type R200H, R200Z
Thickness mm Parts number
45.6 38165 10V05
Adjusting spacer 459 38165 10V06
46.2 38165 10V07
46.5 38165 10V00
46.8 38165 10V01
ADJUSTMENT OF SIDE BEARING PRE-LOAD
Type R200H R200Z
Side bearing pre-load N-m (kg-m) 0.30 - 1.47 (0.03 - 0.15) 1.45 - 2.04 (0.145 - 0.205)
Adjusting washer for adjustment of side bearing pre-load
Type R200H R200z2
Thickness mm Parts number Thickness mm Parts number Thickness mm Parts number
2.00 38453 N3100 1.01 38453 15U00 1.52 38453 15U17
2.05 38453 N3101 1.04 38453 15U01 1.55 38453 15U18
2.10 38453 N3102 1.07 38453 15U02 1.58 38453 15U19
2.15 38453 N3103 1.10 38453 15U03 1.61 38453 15U20
2.20 38453 N3104 1.13 38453 15U04 1.64 38453 15U21
2.25 38453 N3105 1.16 38453 15U05 1.67 38453 15U22
2.30 38453 N3106 1.19 38453 15U06 1.70 38453 15023
- 2.35 38453 N3107 1.22 38453 15007 1.73 38453 15U24
Adjusting washer 2.40 38453 N3108 1.25 38453 15U08 1.76 38453 15U60
2.45 38453 N3109 1.28 38453 15U09 1.79 38453 15U61
2.50 38453 N3110 1.31 38453 15U10 1.82 38453 15U62
2.55 38453 N3111 1.34 38453 15U11 1.85 38453 15U63
2.60 38453 N3112 1.37 38453 15U12 1.88 38453 15U64
2.65 38453 N3113 1.40 38453 15U13 1.91 38453 15U65
1.43 38453 15U14 1.94 38453 15U66
1.46 38453 15U15 1.97 38453 15U67
1.49 38453 15U16 2.00 38453 15U68
ADJUSTMENT OF TOTAL PRE-LOAD
Type R200H R200Z
Total pre-load with oil seal installed N-m (kg-m) 1.4-3.1(0.14 - 0.32) 1.5-2.1(0.15-0.21)
Drive gear backlash mm - 0.13-0.18
ADJUSTMENT OF PRESSURE RING CLEARANCE (R2002)
Pressure ring clearance mm 0-0.05

Pressure ring shim

Thickness mm

Parts number

Thickness mm

Parts number

Thickness mm

Parts number

1.27
1.31

38414 15U00
38414 15001

1.35
1.39

38414 15U02
38414 15U03

1.43
1.47

38414 15U04
38414 15U05
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DRIVE SHAFT
I FRONT . REAR
l Z80T70C B100D100F
Final drive side T70C Final drive side D100F
Joint type Joint type
Wheel side 280 Wheel side B100
I Final drive side 110 - 120 Final drive side 170 - 200
Amount of grease g Amount of grease g
Wheel side 75-85 Wheel side 170 - 190
) Final drive side 95.5-97.5 Boot length at Final drive side 103.5
. Boot length at installed mm installed
Wheel side 90.5 - 92.5 stalle MM | Wheel side 102
Stamped
Parts number Type -
number TIGHTENING TORQUE
Spider 00 39720 51E00 Unit: N-m (kg-m)
assembly
(final drive side) o 39720 S1E01 T70C g’if‘t’e .Zhi)m to side flange (222 - 378)
: eft side .8 - 3.
I - 02 39720 51E02 Front -
03 39720 51E03 i 236 - 31
Drive shaft nut (24.0 - 32.0)
. . 69 -78
I Z80T82F Drive shatt to side flange (7.0 - 8.0)
Final drive sid T82F Rear 206 - 274
inal drive side ; )
Joint type Drive shaft nut (21.0 - 28.0)
Wheel side 280
' Final drive side 95- 105
Amount of grease g
Wheel side 75-85
Final drive side 95 -97
Boot length at installed - mm
Wheel side 90.5 - 92.5
Stamped
number Parts number_ Type
Spider
assembly 00 39720 10V10
(final drive side) ot 39720 10V11 Te2F
l 02 39720 10V12



AXLE & SUSPENSION

WHEEL ALIGNMENT
Camber —0°50°=45’
Caster 3°55+45
Front King pin inclination 16°20°+45°
Toe-in mm Otoln2
Amount of side slip (Reference) mm In5toOut 5
Camber ~1°15'+30°
Rear Toe-in mm Otoin4
Amount of side slip (Reference) mm InStoOuts
WHEEL BEARING
Location Front axle Rear axie
Rotating torque N (kg 0.40 - 2.54 (0.04 - 0.26) 0.324 - 1.529 (0.033 - 0.156)
Spring scale measurement 20-13(0.2- 1.4) 1.97 - 8.60 (0.20 - 0.88)
N (kg)
Length “A® mm
190
.I77~m
Spring scale set position A ;
FAC1161D 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 o]
V4

SD-11




AXLE & SUSPENSION
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TIGHTENING TORQUE -

Unit: N-m (kg-m)

Wheel bearing lock nut

236 - 313 (24.0 - 32.0)

Arm A to suspension member (Ball joint portion)

96.2 - 119 (9.80 - 12.2)

Amm A to steering knuckle (Ball joint portion)

96.2 - 119 (9.80 - 12.2)

Steering knuckle to third link

98.1 - 117 (10.0 - 12.0)

Third link to upper link

89.0 - 107 (9.00 - 11.0)

Stabilizer to connecting rod

Front — - - 42 - 47 (4.2 - 4.8)
Stabilizer connecting rod to mounting bracket
Stabilizer clamp fixing bolt
-~ — 40 - 49 (4.0 - 5.0)
Stabilizer clamp fixing nut
Shock absorber assembly to third link 89.0 - 107 (9.00 - 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 79 - 93 (8.0 - 9.5)
Lower arm connecting rod 8.9-11(09-12)
Front upper link fixing nut 78.0 - 98.0 (7.90 - 10.0)
: Bolt 78.0 - 98.0 (7.90 - 10.0)
Rear 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)

Shock absorber assembly to axle housing

88.3 - 107 (9.00 - 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)

SD-12




ROAD WHEEL AND TIRE

ROAD WHEEL TIRE
o S Tire air pressure  kPa (kg/cm?)
Tire size
e —— e han 09 Front wheel Rear wheel
mm | vertical Less than 0.3 245/40ZR18 230 23) 290 23]
Permissible amount | Oynarmic Less than 10 (one T145/70D17 420 (4.2) 420 (4.2)
of residual (measured at lug) side)
imbalance Static
9| (measured at lug) Less than 20
TIGHTENING TORQUE
Unit: N-m (kg-m)
Wheel nut 103 - 122 (10.5 - 12.5)
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I BRAKING FORCE REAR DISC BRAKE
Total braking force of rear wheels More thav?e: (::'l" of axie Brake type 0PB13V, OPB13VA
9 Brake Standard thickness (New) mm 9.6
Variation between right and left of Less than 8% of ax} iaht pad — -
each wheel ess tha of axle weig Wear limit of thickness ~ mm 2.0
. Standard thickness (New) mm 22
I Total braking force More t.han 50.% of vehicle
weight at inspected Disc rotor | Wear limit of thickness ~ mm 20
Note: The braking force when both front wheels are locked up Runout limit mm Less than 0.07

can be considered to meet the total braking force.

BRAKE PEDAL

PARKING BRAKE

Free play (at pedal top surface) 311 Type DS17HD
mm Standard thickness (New) 30
Brake pedal height f{ake mm
ining imi i
(from top surface of fioor panel melt 163 - 173 Wear limit of thickness 15
I sheet) mm
mm
Standard inner diameter 172 dia
Depressed pedal height under force (New) mm o
of 490 N (50 kg) Drum ——— -
(from top surface of dash panel melt More than 75 Wear limit of inner diameter 173 dia.
sheet) mm
mm Operating stroke
5 - 7 notches
Clearance between the edge of stop [under force of 196 N (20 kg)]
lamp switch screw and pedal stopper 03-1.0 Maximum stroke 19 notches
mm
Number of notches when brake warning | . Within 1 notch
lamp tums on
I BRAKE BOOSTER
Vacuum leakage . TIGHTENING TORQUE
[at vacuum of 66.7 kPa (~500 Within 3.3 kPa (25 mmHg) of i
mmHg)) - vacuum for 15 seconds Unit: N-m (kg-m)
' Input rod standard length at installed Front caliper mounting bolt 151 - 152 (15.3 - 15.6)
mm 140 Rear caliper mounting bolt 39-50 (3.9 - 5.2)
I FRONT DISC BRAKE
Brake type oPB27V
Standard thickness (New) mm 11.9
Brake
pad Wear limit of 20
thickness mm :
Standard thickness (New) mm 30
. Wear limit of
Disc rotor thickness mm 284
Runout limit mm Less than 0.05
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STEERING

STEERING WHEEL

STEERING GEAR

Steering wheel end play mm 0 Steering gear type PR26AF
Steering wheel free play mm 0-35 Rack neutral position “L" mm 62.0
STEERING ANGLE
Inner wheel 36°
Outer wheel 30° §=
STEERING COLUMN L
Steering column iength “L™  mm 610
STC01010
. L .. Screw lock nut tightening torque 40 - 58
i | N-m (kg-m) (4.0 - 6.0)
; i
i Primary tightening torque 5.0-58
1 Retainer N-m (kg-m) (0.5 - 0.6)
o éﬁ EE adjustment | pe_tightening torque after loosening ‘5.0-58
once .
N-m (kg-m) (0.5 - 0.6)
51-007260 Adjusting screw back-off 60° - 80°
Range within | Area mean val:e(k \ (:g%g - 225‘1:)
STEERING LINKAGE +11.5 mm from il R s
neutral position | Range of variations | Less than 39
Steering gear type PR26AF Rack sliding (at power ON) N (kg) (4.0)
Oscillating torque 0.30 - 2.90 force Peak value Less than 294
N-m (kg-m) |  (0.04 - 0.29) Full range N (kg) (30.0)
Spring scale measurement 471-453 (at power OFF) | Range of variations | Less than 147
Tie-rod ball joint (at stud bolt hole) (0:48 R 4.5.4) N (kg) (15.0)
outer socket N (kg)
Sliding torque 0.30- 2.90 OIL PUMP
N-m (kg-m)| (0.04 - 0.29) ‘
Maximum oil pump relief oil pressure 048 “s
End play mm| Less than 0.5 MPa (kg/em?) 8.0°25s (81.675%
Oscillating torque 1.0-7.8
nntem| (0108 STEERING FLUID
Tie-rod ball joint | Spring scale measurement (at 24.1 - 186
inner socket arrow position in figure below) y Fluid capacity 4 Approx. 1.0
(2.45 - 19.0)
N (kg)
End play mm | Less than 0.2 TIGHTENING TORQUE
Tie-rod length “L" mm 151.6 Unit: N-m (kg-m)
Steering wheel nut 30-39 (3.0 - 4.0)
Mounting bolt for vehicle LH
. . 62-76 (6.3-7.8)
‘ '—’%,5‘—3— CE:’E Steering gear to suspension member Mounting bolt for vehicle RH
:Qg—-——‘ 154 - 163 (15.7 - 16.7)
Steering gear to steering column 24 -29 (2.4 - 3.0)
L Outer socket to steering knuckle 30-39 (3.0 -4.0)
Tie-rod lock nut 79 - 98 (8.0 - 10.0)
STC0973D0

ISR L

Oil pump fixing | Large

32-42(3.2-4.3)

boit 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)

steerning gear Low pressure side

28-39 (2.8 - 4.0)
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l SUPER HICAS

IPOWER CYLINDER

Oscillating torque 0.98 - 7.80
I Power cylinder ball N-m (kg-m) (0.1-0.8)

joint

End play mm 0

POWER CYLINDER LOWER LINK

Power cylinder lower link length mm 290.4£1.0

Lock nut

STC02400

Clearance at power cylinder stroke mm|“ 3.6:0.1

WA

Stroke L

STC0602D

TIGHTENING TORQUE
Unit: N-m (kg-m)

. 84.4 - 107
HI(?AS actuator assembly fixing bolt (8.60 - 11.0)
Outer link to axle housing 46 - 59 (4.6 - 6.1)
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