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IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and NOTE
have special meanings. Pay special attention to
the messages highlighted by these signal
words.

WARNING:
Indicates a potential hazard that could re-
sult in death or injury.

CAUTION:
Indicates a potential hazard that could re-
sult in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:

This service manual is intended for autho-
rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechanics
or mechanics without the proper tools
and equipment may not be able to proper-
ly perform the services described in this
manual. Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

¢ Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On-Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative, Ei-
ther of these two conditions may result
in severe injury.

¢ [f the air bag system and another ve-
hicle system both need repair, Suzuki
recommends that the air bag system be
repaired first, to help avoid unintended
air bag deployment.

¢ Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
components or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.

o [f the vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process}, remove
the air bag system components (air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.
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Applicable model: | - | ENGINE o -
SE416 vehicles on and after following body | Electronic Fuel Injection Sys- S 6E1 -
No. tem (Sequential Multiport g}
o ' Fuel Injection) 5
GROUP 1
TRANS
(X) JSAETA02C01200001 (X) Automatic Transmission 7B1
(X) JSAETA02V01200001 {X) (4A/T)
{X) JSAETDO1V012(_JOOO1 (X)
TDO1V-200001 :
GROUP 2 HEATING AND AIR
1A
Refer to body number mentioned in FORE- | CONDITIONNING
WORD of GROUP 2 BRAKES 5 “
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make changes at any time without notice.
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A. ABS
AC
AF
AT

B. B+

C. CMP sensor
CPU
CTP switch

D.DLC

E. ECM
ECT sensor
EGR
EVAP

F. 4WD
G.GND

. IAC valve
IAT sensor
iC

M.MAF sensor
MAP sensor
MIL
M/T

0.0/D

P. PCM
PCV valve
PSP switch

T. TCC
TCM
TP sensor

V. VS§

ABBREVIATIONS USED IN THIS MANUAL

: Anti-lock Brake System
: Air Conditioning

: Air Fuel mixture ratio

: Automatic Transmission

: Battery Voltage

: Camshaft Position Sensor
: Central Processing Unit
: Closed Throttle Position switch

: Data Link Connecter

: Engine Contro! Module

: Engine Coolant Temp. sensor
: Exhaust Gas Recirculation

: Evapoerative Emission

: Four Wheel Drive
: Ground

:idle Air Control valve
:intake Air Temp. sensor
: Ignition Control

: Mass Air Flow sensor

: Manifold Absolute Pressure sensor
: Malfunction Indicator Lamp

: Manual Transmission

: Over Drive

: Powertrain Control Module

: Positive Crankcase Ventilation valve
: Power Steering Pressure switch

: Torque Converter Clutch

: Transmission Control Module

: Throttle Position sensor

: Vehicle Speed Sensor
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FRONT SUSPENSION 3D-1

SECTION 3D
FRONT SUSPENSION

NOTE:

¢ For the descriptions (items) not found in this section, refer to the same section of the Service Manu-
al mentioned in Foreword of this manual. '

e Ail front suspension fasteners are an important attaching part in that it could affect the perfor-
mance of vital parts and systems, and/or could resuilt in major repair expense. They must be re-
placed with one of the same part number or with an equivalent part if replacement becomes
necessary. Do not use a replacement part of lesser quality or substitute design. Torque values must
be used as specified during reassembly to assure proper retention of this part. .

¢ Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part
or damage to the part may result.

CONTENTS

FRONT FREE WHEELING HUB (IF EQUIPPED) . ........ciititiuit it ieinneireeenraeenernereannnnss 3D- 2
TIGHTENING TORQUE SPECIFICATIONS . ... ...ttt ittt e iieae i rieanennees 3D- b
SPECIAL TOOLS ... .. ittt it et st iaaaeasasaeanenrsssanensasasennean..: 3D-5
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3D-2 FRONT SUSPENSION

FRONT FREE WHEELING HUB (IF EQUIPPED)

There are two types of the front free wheeling hub in this vehicle (if equipped). One is manual type and the

other is automatic type.
As removal, instaliation and maintenance procedures vary between them, be sure to correct section appli-

cable to each kind.

CAUTION:

® Make sure that the same front free wheeling hub is mstalled for both right and left.

e Forvehicle equipped with manual free wheelmg hub, both of the right and left wheeling hub knobs must
be set to the same position (either FREE or LOCK). Don‘t set one to “FREE” and the other to “LOCK"
positions. |

* Never disassemble free wheeling hub assembly. Disassembly will sponl its original function,

MANUAL FREE WHEELING HUB
Referto the same section ofthe Service Manual mentloned in Foreword ofthls manual for operation, instal-

lation and maintenance. ,
AUTOMATIC FREE WHEELING HUB

7 ‘ LOCK Position’

.y

L/
\

FREE Position

4&:{0 1 3 6
£ -
o O / &—

. Housing
Cam

. Retainer
Bolt

. Ball bearing
. Slide gear

. Drive gear

30-165
. Return spring

. Shift spring

. Spring holder

. C-ring

. Inner brake

. Wire brake

. Outer brake

. Needle bearing
. Thrust washer
. Snap ring

. Release plate

. O-ring

. Wheel hub

. Drive shaft
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-
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FRONT SUSPENSION 3D-3

1. Free wheeling hub sub assembly
2. Free wheeling hub brake assembly

30-185

30186

| 1. Match marks

2. Wire brake
3. Release plate

3D188

REMOVAL

1) Set free wheeling hub to free condition. (Set transfer gear
shift lever to 2H position, and move vehicie 2 m (6.5 ft) or
more backward slowly.)

2) Hoist vehicle, if wheel (tire} removal is necessary.

3) Remove wheel (tire}, if necessary.

4) Remove free wheeling hub {sub assembly and hrake as-
sembly) slowly. :

INSTALLATION

1} Check O-ring for damage and clean mating surfaces of
hubs.

2) Install free wheeling hub brake assembly to spindle align-
ing key of brake assembly with slot in spindle.

3) Install free wheeling hub sub assembly to spindle aligning
the match marks of brake assembly and sub assembly.

CAUTION:

Make sure that match marks are aligned. If they aren't,
wire brake and release plate may interfere with each oth-
er, causing spring to break.

4) Tighten hub bolts to specified torque.

Special Tool
{A): 09900-00414 (6 mm bit)
(B): 09900-00411 {Socket)

Tightening Tofque
(b): 33 N'm (3.3 kg-m, 24 Ib-ft)

5) Install front wheels and tighten wheel nuts to specified
torque, if removed.

Tightening Torque
{c): 95 N'm (9.5 kg-m, 69.0 Ib-ft}

6) Dismount the vehicle from the lift, and be sure to carry out
the operation check of free wheeling hub mentioned in the
next item “Post-assembly confirmation”.


James
http://www.rhinoman.org




3D-4 FRONT SUSPENSION

Post-assembly confirmation

Confirm automatic free wheeling hub for proper operation in

the sequence described below. |

1) Set transfer gear shift lever to 4H or 4L position, and move
vehicle 2 m (6.5 ft}) or more forward siowly.

2) Hoist vehicle and check that wheel (tire) rotation is trans-
mitted to drive shaft (lock condition) when rotating right
wheel clockwise (left wheel counterclockwise) by hand.

3} Dismount vehicle from lift.

r,':nq,lL\}‘
:7‘---1.'.&- .
0, == L

e ST, w——
SoNEnATY

-,

4) Set transfer gear shift lever to ZH position, and move ve-
hicle 2 m (6.5 ft) or more backward slowly.

5) Hoist vehicle and check that wheel (tire) rotation is not
transmitted to drive shaft (free condition) when rotating
right wheel clockwise (left wheel counterclockwise) by
hand.

6) Check to ensure that free wheeling hub locks and unlocks
properly by reversing vehicle moving directions described
in steps 1) and 4). {it should lock when moving backward
and unlock when moving forward.) '

If any malfunction is found és to the confirmation in the
above steps 1) through 6), reinstall or replace free wheeling
hub assembly.

MAINTENANCE SERVICE

Confirm automatic free wheeling hub for proper operation pe-
riodically according to the procedure described previously in
“Post-assembly confirmation”. If automatic free wheeling
hub shows any malfunction, replace it with new one.
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FRONT SUSPENSION 3D-5

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque

Fastening parts
, N'm kg-m ib-ft
Automatic free wheeling hub bolts 33 3.3 24
Free wheeling hub bolts
30-0360

SPECIAL TOOLS

"G

1. 09900-00414
6 mm hexagon wrench bit
2. 09900-00411

Hexagon wrench socket
300410
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-1

SECTION 6E1

ELECTRONIC FUEL INJECTION SYSTEM =R
(SEQUENTIAL MULTIPORT FUEL INJECTION)

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

e Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK” position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the descriptions (items) not found in this section of this manual, refer to the same section of
SE416/SZ416 supplementary service manual {39501-61A20).

GENERAL DESCRIPTION .................

ELECTRONIC CONTROL SYSTEM ........
Engine Control Module (ECM) .........
Throttle Position Sensor

(TP Sensor) ...vvveiieiiiinenannnanns
Engine Coolant Temperature

Sensor (ECT Sensor) vovveviiiririnnns
EGR System {For vehicle with

EGR stepper motor} ........... ...
EGR System (For vehicle with

EGR valve, pressure transducer

and solenoid vacuum valve) ..........

DIAGNOSIS . ... i iareranaes
Precautions in Diagnosing Troubles ....

DIAGNOSTIC FLOWCHART ..............
Diagnostic Trouble Code Table .........
A-1 ECM Power and Ground Circuit

Check {Vehicle with Immobilizer) ......
A-1 ECM Power and Ground Circuit

Check (Vehicle without

Immobilizer) ... ..o i

CONTENTS
G6E1- 3 A-2 Malfunction Indicator Lamp
6E1- 6 (“CHECK ENGINE” Light) Circuit
6E1-10 Check .v.ii it i it 6E1-22
A-3 Malfunction Indicator Lamp
6E1-12 (“CHECK ENGINE” Light) Circuit
(911 1-+1 | 6E1-23
6E1-12 Code No.13 Heated Oxygen Sensor
Circuit {if equipped) ........... ... 6E1-24
6E1-13 Code No.14 ECT Sensor Circuit ........ 6E1-25
Code No.15 ECT Senser Circuit ........ o6E1-26
Code No.21 TP Sensor Circuit .......... 6E1-27
6E1-14 Code No.22 TP Sensor Circuit .......... 6E1-28
Code No.24 VSS Circuit ............... 6E1-29
6ET-15 Code No.33 MAF Sensor Circuit ........ 6E1-30
6E1-15 Code No.34 MAF Sensor Circuit . ... ... 6E1-31
6E1-16 Code No.42 CMP Sensor Circuit ........ 6E1-32
6E1-17 Code No.44 CTP Switch Circuit ......... 6E1-33
Code No.45 CTP Switch Circuit ......... 6E1-34
6E1-19 Code No.51 EGR Valve
{Stepper Motor} ......covvviiiiinnnnn 6E1-35
6E1-21
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6E1-2 ELECTRONIC FUEL INJECTION SYSTEM

B-1 Fuel Pump Circuit Check ........... 6E1-36 B-6 Evaporative Emission Control
B-2 Fuel injector Circuit Check ....... .. B6E1-37 SystemCheck ................0hviil 6E1-45
B-3 Fuel Pressure Check ............... 6E1-39 Irispection of ECM and Its Circuit ....... 6E1-46
B-4 |dle Air Control System Check ...... 6E1-41 ' VoltageCheck ...................... 6E1-46
B-5 EGR System Check (Vehicle Resistance Check ..,.. P, 6E1-52
with EGR Stepper Motor) ............. 6E1-43  ONVEHICLESERVICE ................... 6E1-55
B-5 EGR System Check {Vehicle :
ELECTRONIC CONTROL SYSTEM ........ B6E1-55

with EGR Solenoid Vacuum Valve) .... 6E1-44 ;
MAF Sensor {Inspection} .............. 6E1-55
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ELECTRONIC FUEL INJECTION SYSTEMI 6E1-3

GENERAL DESCRIPTION

The Electronic Fuel Injection System in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions.

It uses the sequential multiport fuel injection
system which injects fuel into each intake port
of the cylinder head.

This system has 3 major sub-systems: air intake
system, fuel delivery system and electronic con-
trol system.

Air intake system includes air cleaner, mass air
- flow sensor, throttle body, fastidle air valve, idle
air control valve and intake manifold.

'Fuel delivery system includes fuel pump, deliv-
ery pipe, fuel pressure regulator, etc..

Electronic control system includes ECM, vari-
ous sensors and controlled devices.

This section explains the system related to the
electronic fuel injection as well as such func-
tions of ECM as listed below.

~® EGR system. (Stepper motor o'r solenoid vac-

uum valve, if equipped)
e Evaporative emission _control system.
¢ |C (ignition Control) system.
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6E1-4 ELECTRONIC FUEL INJECTION SYSTEM |
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-5
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6E1-6 ELECTRONIC FUEL INJECTION SYSTEM -

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) vari-

ous sensors which detect the state of engine

and driving conditions, 2) ECM which controls

various devices according to the signals from

the sensors and 3} various controlled devices.

Functionally, it is divided into the following sub

systems:

® Fuel injection control system

e Heated oxygen sensor heater control system
(if equipped)

¢ [dle air control system

-® Fuel pump control system

® Evaporative emission control system

¢ [C (Ignition Control) system

® EGR system (stepper motor or solenoid vacu-
um valve, if equipped)

Also, with 4 A/T model, ECM controls A/T.

right-hand steering vehicle

left-hand steering vehicle

INFORMATION SENSORS CONTROLLED DEVICES
1. MAF sensor a: Fuel pump relay
2. V8S b: Injector
3. Heated oxygen sensor {if equipped) ¢: EGR valve (stepper motor, if equipped)
4. Power steering pressure switch d: ldle air control valve
{if equipped) e: Igniter {in distributor)
. ECT sensor g Malfunction indicator lamp
Battery ("CHECK ENGINE" light}
. TP sensor h

- Transmission range switch (A/T only}

. Camshaft position sensor {CMP sensor}
{in distributor}

10, CO adjust resistor (vehicle without heated

oxygen sensor)

W,

NOTE:

: EGR solenoid vacuum valve (if equipped)

A
B: Mainrelay -~
C: Data link connector
{Assembly line diag. link)
D: EVAPcanister
E: Monitor coupler (Engine}
F: EGR pressure transducer (if equipped)
G : EGR valve {if equipped)

Above figure shows left-hand steering vehicle. For right-hand steering vehicle, CO adjusting resister, combination meter, DLC and

ECM are installed at the other side.

6E1002
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-7
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6E1-8 ELECTRONIC FUEL INJECTION SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-9

—
A

-
w

14.
15,
16.
17.
18.
19,
20.
21,

22.
23.
24,
25,
26.
27.
28.
29,
30.
31.
32,
33
34.
35.

36.
37.
38.

39.

40,
41.
42.
43.

45,
486.
47,

-— -
bl S B2 U O

No.1 injector

No.2 injector

No.3 injector

No.4 injector

Ignition coil

ignitor

Noise suppressor

Fuel pump relay

Fuel pump

IAC valve

EVAP canister purge valve
EGR solenoid vacuum valve
{if equipped}

EGR valve (stepper motor,

if equipped)

Transmission range switch {A/T)
"ODfOFF" indicator light (A/T)
“POWER" indicator light {A/T)
Lighting switch

Srall light

Brake switch

Brake light

Malfunction indicator lamp
("CHECK ENGINE" light)
Monitor coupler

To immobilizer (if equipped)
Data link connector

Main relay

Ignition switch

Transmission range switch {A/T)
Starter magnetic switch

CMP sensor

MAF sensor

TP sensor

CTP switch

Heated oxygen sensor

ECT sensor

CO adjusting resister (vehicle
without heated oxygen sensor)
ABS controller {if equipped)
AJ/C amplifier (if equipped)
Power steering pressure switch
(if equipped)

Vehicle speed sensor

(in speedometer)

Mode selector switch {AST)
OD cut switch {A/T)

AWVD-low switch (A/T)

Shift solenoid valve A {A/T)
Shift solenoid valve B {A/T)
TCC solenoid valve (A/T)

AT vehicle speed sensor (A/T)
ECM

TER- [ POSITION TER- | POSITICN
MINAL 7 | AT CIRCUIT MINAL (7 T AT CIRCUIT
BB | Bi1 [ A10 | Power source for back up | GND1 | A12 | A12
B1 |B22| AN GND2 | A26 | A25 | Ground
Power source
B2 | B21|A24 GND3 | A13 | A26
RG B2 | A13 | Main relay CO adjusting resister (ve-
CO | A21| D5 | hicle without heated oxy-
CAS | A11| D9 |CMP sensor gen sensor)
AFM | A6 | D3 [ MAF sensor ABS controller (if
ABS | B14 | D17 equipped)
VCC | A8 | D2 |Power source — - -
with immeobilizer
VTA | A7 | D14 TP sensor EGR vaive (st
valve (stepper mo-
D | B16 | D19 | CTP switeh EGR1 | A10| A7 |61 coil 1, if equipped)
OXH | A17 | A21 Heated oXygen sensor EGRz | A23 | A20 EGR v‘alve. (step.per mo-
heater {if equipped} tor coil 2, if equipped)
Heated oxygen sensor EGR valve (stepper mo-
OX | A20)| ba {if equipped) EGR3 | A9 | AB tor coil 3, if equipped)
THW | A5 | D13 |ECT sensor EGR valve (stepper mo-
EGRA | A22 | A19 | 40 coil 4, if equipped)
SE | A25| D1 |Sensorground —
R _ | g1 | Trensmission range
ACS | B3 | D7 |A/Csignal switch {“R" range, A/T}
STA | B10 | D10 | Engine start switch N _ | g1z | Transmission range
Power steering pressure switch ("N" range, AT)
wer steering
PSS | B15 | D18 switch {if equipped) D _ |13 Transmission range
Vehic] 5 switch {(“D" range, A/T}
ehicle speed sensor —
SPD B5 | D8 {in speedometer} 2 _ |B1a Transmission range
switch {"2" range, A/T}
INJ1 | A3 | A3 |Injector No.l —
L _ | 15 | Transmission range
INJ2 | A16 | A16 | Injector No.2 switch {“L.” range, A/T}
INJ3 | A1 | AT |Injector No.3 A/T vehicle speed sensor
sP - | B8 {positive, A/T)
INJ4 | A14 | A14 | injector No.4 .
SPG B16 AT vehicle speed sensor
IGT B8 | A8 |lgnitor - {negative, AT}
B13 | A15 _Veh:cle'v.wth Fuel 0]a] - B7 | OD cut switch (A/T)
immobilizer . X
FP pump LIGHT | - B4 | Lighting switch (A/T)
87 | A5 Vehicle without | relay i
immeobilizer L4 - B6 | 4WD -low switch (A/T)
isc | A2 | A2 [1AC valve PWR _ 85 mﬂ)& selector switch
Vehicle with
AS immobilizer EVA.P BR ~ | D21 [ Brake switch {A/T)
canister
PRG | A15 . -
Vehicle without | PUrge 1 - |B10 Shift solencid valve A
AT5 immobilizer | Valve (AT)
EGR solenoid vacuum s2 _ | B Shift solenoid valve B
EGR | B19| A7 valve (if equipped) (AT)
Malfunction indicator 53 - B9 | TCC solenoid valve (A/T)
DNL | B20 | A17 |1 “CHECK ENGINE"”
° e oL 53 | “ODIOFF” indicator light
- (A/T}
MON | B9 | A9 |Duty output terminal oL i o “POWER" indicator light
DN | B17 | P6 | Diag. switch terminal (A/T)
TS B6 | D16 | Test switch terminal
SDL | A24 | A23 | Data link connector
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6E1-10 ELECTRONIC FUEL INJECTION SYSTEM

2, Instrument main panel
3. Steering wheel

6E1006

1. Malfunction indicator lamp
("CHECK ENGINE" light)

. Cluster

. Diagnosis switch terminal

. Monitor coupler

ECM

. Sensed information

. Qutput

. Main relay

. lgnition switch

10. Vehicle without immobilizer
11. Vehicle with immobilizer

CONPORWN

6E 1007

Engine Control Module (ECM)
ECM is installed to the underside of the instrument panel at
the driver’s seat side.
ECM is a precision unit consisting of microcomputer, A/D
(Analog/Digital) converter, /0 (Input/Output} unit, etc..
It is an essential part of the electronic control system, for its
functions include not only such a major function as to con-
trol fuel injector, idle air control valve, fuel pump relay, etc.
but also on-board diagnostic system (self-diagnosis func-
tion) and fail-safe function as described in the following
section.

On-board diagnostic system (Self-diagnosis function)

ECM diagnoses troubles which may occur in the areas in-

cluding the following parts when the ignition switch is ON

or the engine is running, and indicates the result by turning
on or flashing malfunction indicator lamp (“CHECK EN-

GINE” light).

¢ Heated oxygen sensor (if equipped)

® Engine coolant temp. sensor

¢ Throttle position sensor (including idle switch)

® Vehicle speed sensor

® Mass air flow sensor

¢ Camshaft position sensor

e EGR stepper motor (if equipped)

¢ CPU (Central Processing Unit) of ECM

ECM and malfunction indicator lamp {“CHECK ENGINE"”

light) operate as follows.

¢ Malfunction indicator lamp (“CHECK ENGINE” light)
lights when the ignition switch is turned ON (but the en-
gine at stop) with the diagnosis switch terminal un-
grounded regardless of the condition of Electronic Fuel
Injection system. Thisis only to check the malfunctionin-
dicator lamp (“CHECK ENGINE” light) bulb and its circuit.

¢ If the above areas of Electronic Fuel Injection system is
free from any trouble after the engine start (while engine
is running), malfunction indicator lamp (“CHECK EN-
GINE” light) turns OFF.

o When ECM detects a trouble which has occured in the
above areas, it makes malfunction indicator lamp
(“CHECK ENGINE" light) turn ON while the engine is run-
ning to warn the driver of such occurrence of trouble and
at the same time it stores the exact trouble area in ECM
back-up memory.

(The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not
erased unless the power to ECM is shut off for 20 seconds
or longer.)

ECM also indicates trouble area in memory by means of
flashing of malfunction indicator lamp ("CHECK EN-
GINE” light) at the time of inspection {i.e. when diagnosis
switch terminal is grounded and ignition switch is turned
ON).
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-11

NOTE:

¢ Evenwhen atrouble occurs in CMP sensor or CTP switch
circuit{circuit open), ECM does not indicate it {or activate
malfunction indicator lamp (“CHECK ENGINE" light))
while engine is running.
And when that troubled circuit regains good condition,
the memory of defective area will be erased automatical-
ly even if the power circuit to ECM is not opened as de-
scribed above.

¢ For on-board diagnostic system and fail-safe function of
A/T releat parts, refer to On-Board Diagnostic System in
the section 7B1.

Fail-safe function

Even when a trouble has occurred in such areas of Electron-
ic Fuel Injection system that include the following parts and
a failure signal is sent to ECM, control over the injector, idle
air contro! valve and other is maintained on the basis of the
standard signals and/or back-up program prestored in the
ECM while ignoring that failure signal and/or CPU. This
function is called “fail-safe function”. Thus, with this func-
tion, a certain level of engine performance is available even
when some failure occurs in such areas so that disability in
running is avoided.

¢ Engine coolant temp. sensor

¢ Throttle position sensor

¢ Mass air flow sensor

® EGR stepper motor (if equipped)

e CPU in ECM
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6E1-12 ELECTRONIC FUEL INJECTION SYSTEM

Throttle Position Sensor (TP Sensor)

The throttle position sensor consisting of a contact point

(CTP switch) and a potentiometer is installed on the throttle

body, and detects the throttle valve opening.

The throttle opening in the idle state is detected by means

of the contact point which turns ON in that state.

But beyond that, the full opening is detected by the poten-

tiometer as follows,

Ab-voltreference voltage is applied to the sensorfrom ECM

and as its brush moves over the print resistance according

to the throttle valve opening, the output voltage varies ac-

cordingly.

1. Reference voltage By monitoring the ON/OFF signal and sensor output volt-

2. Output voltage .

2. ONJ/OFF signal age, ECM detects the throttle valve opening.

o oround ECM uses the signal from TP sensor as one of the signals

g: g::z: to control fuel injector, idle air control valve, ignition timing,
EVAP solenoid purge valve and EGR solenoid vacuum valve

(if equipped).

Also for A/T model, ECM controls the automatic transmis-

sion.

4321

Qutput voltage (V)
LOW atsmrmrre———a High

Small o Large
Throttle valve opening
(degree}

GE1008 GE1009

Engine Coolant Temperature Sensor (ECT Sensor)
Located at the side of intake manifold, this sensor measures
the temperature of the engine coolant and converts its
change into that in resistance through the thermister.

By monitoring the resistance of the coolant temperature
sensor, ECM detects the engine coolant temperature and
that affects most systems under the control of ECM.

Also for A/T model, ECM control the automatic transmis-
sion {TCC operation and gear shift to O/D gear).

Resistance
Low #————r——e— High

Low = + High
Temperature

Engine coolant temp.
sensor characteristic

BE1010
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-13

EXHAUST GAS RECIRCULATION (EGR) SYS-
TEM (For vehicle with EGR stepper motor)
This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

The EGR system consists EGR valve and piping
for exhaust gas.

The EGR valve is controlled by ECM according
to the signals from CMP sensor, ECT sensor,
MAF sensor and VSS.

The EGR valve consists of a stepper motor, rods,
valve, etc.

When the EGR valve stepper motor receives
“open” signal from ECM, it turns in the “open”
direction according to the number of steps and
pushes out the rod which is in mesh with the
worm of the stepper motor. As the rod installed

to the EGR valve is pushed by this rod, the EGR
valve opens by the amount corresponding to
the number of steps of the “open” signal from
ECM to let the exhaust gas flow from the ex-
haust manifold to the intake manifold.

To close the EGR valve, the stepper motor turns
in the “close” direction according to the num-
ber of steps of the “close” signal from ECM and
pulls up the rod. In this way, the valve is closed
by the spring force.

And in this state, the exhaust gas is not allowed
to flow to the air intake system or the combus-
tion chamber.

Under any one of the following conditions, ECM
closes the EGR valve.

® When engine coolant temperature is low

o When throttie valve is at idle position

¢ When engine is running under high load

. EGR valve

. Intake manifold

. Sensed information
. ECM

. From main relay

. Exhaust gas

. Eresh air

N oh W=

ury

. Stepper motor

. Rod (with thread)
. Rod

. Valve

. Spring

. Exhaustgas

7. Valve close

8. Valve open

DN

6E1011 BE1012
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6E1-14 ELECTRONIC FUEL INJECTION SYSTEM

EXHAUST GAS RECIRCULATION (EGR} SYS-
TEM (For vehicle with EGR valve, pressure
transducer and solenoid vacuum valve)

This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

The EGR valve is controlled by EGR pressure
transducer and EGR solenoid vacuum valve
controlled by ECM according to signals from
various sensors.

The diaphragm mounted in the EGR pressure
transducer is operated by back pressure of the
exhaust gas to open and close the valve. By this
opening and closing action of the valve, the EGR
pressure transducer controls the vacuum trans-
mitted to the EGR valve.

Under a low load condition such as low speed
driving, the exhaust pressure is low. In this
state, the diaphragm in the EGR pressure trans-
ducer is pushed down by the spring force and
the pressure transducer valve opens to allow
the air into the vacuum passage from the out-
side.

As a result, the vacuum transmitted to the EGR
valve becomes smaller and so does the opening

of the EGR valve,

Thus, less amount of exhaust gas is recirculated

to the intake manifold.

Under a high load condition such as high speed

driving, on the other hand, the exhaust pressure

is high. By the high exhaust pressure, the dia-

phragm in the modulator is pushed up and

closes its valve. As the air does not enter the

vacuum passage in this state, the vacuum trans-

mitted to the EGR valve grows larger and so

does the opening of the EGR valve.

Thus, larger amount of exhaust gas is recircu-

lated to the intake manifold,

Under any one of the followinig conditions,

ECM closes the vacuum passage of solenoid

vacuum valve. In this state, as the vacuum is not

transmitted to the EGR valve, it remains closed.

& When engine coolant temperature is low

® When throttle valve openingis less than spec-
ification.

¢ When engine is running under high load

¢ When vehicle is stopped.

Other than the above, EGR valve opens and
closes in accordance with the EGR pressure
transducer operation.

Bl RG
BB
= I
Lg/W: EGR

rrrrrr e

'f"”’/’ '4

oy o a—

8

g 3
- 10 1. Ignition switch
i 2. Main relay
3. ECM
4. Sensed information
5. EGR solenoid vacuum valve
6. EGR pressure transducer
7. EGR valve
8. Intake manifold
9. Exhaust gas
10, Vacuum
11. Air

6E1013
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-15

Time {sec.}

6E1014

DIAGNOSIS

ECM has on-board diagnostic system (a system self-diag-
nosis function)} as described previously (p. 6E1-10).
Investigate where the trouble is by referring to “DIAGNOS-
TIC FLOW CHART” and “DIAGNOSTIC TRCUBLE CODE
TABLE” on later pages.

NOTE:

For diagnosis of A/T related part detected by ECM, refer to

DIAGNOSIS in section 7B1.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE

CODE]

e Before identifying diagnostic trouble code indicated by
malfunction indicator lamp (“CHECK ENGINE” light),
don't disconnect couplers from ECM, battery cable from
battery, ECM ground wire harness from engine. Such dis-
connection will erase memorized trouble in ECM
memory

e [f abnormality or malfunction lies in two or more areas,

malfunction indicator lamp (“CHECK ENGINE” light) in-
dicates applicable codes three times each.
And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

e Take a note of diagnostic trouble codé indicated first.
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6E1-16 ELECTRONIC FUEL INJECTION SYSTEM

START

DIAGNOSTIC FLOW CHART

A

A

Does malfunction indicator
lamp (“CHECK ENGINE”
light) turn ON when ignition
switch isturned ON (without
starting engine.}?

YES

Y

Proceed to chart
A-1. {ECM power
and ground circuit
check.)

Using service wire, ground
diagnosis switch terminal
and observe malfunction in-
dicator lamp (“CHECK EN-
GINE” light}.

Flashes
Y

Is diagnostic trouble code
No. 12 indicated?

NO

\

Check and repair according
to flow chart corresponding
to that code No.

4

NO (Flashes}
= Proceed to DIAGNQSIS of SECTION 8A.
NO (Remains OFF) - NO
= Does engine start? ——»
| YES
Proceed to chart
A-2  (Malfunction
indicator lamp
{("“CHECK ENGINE”
light} circuit check).
NOTE:
If engine fails to start, crank it
for 2 seconds and then while Remains ON .
keeping ignition switch ON -
{Don't turn it OFF) ground diag-
nosis switch terminal.
\ YES _| Are engine basic
“| parts described in
SECTION 6 “EN- | YES
GINE DIAGNOSIS”
in good condition?

NO

h |

Repair or replace.

1. After repair, disconnect
battery negative cable for
longer than 20 sec. to
erase diagnostic trouble
code stored in ECM
memory and reconnectit.

2. Start engine and warm it
up to normal operating
temperature.

3. With grounding diagno-
sis switch terminal and
ignition switch turned
ON, make sure that mal-
function indicator lamp
{("CHECK ENGINE" light)
shows code No, 12,

4. Remove service wire and
reinstall cap.

Y

Is trouble corrected?

1. Moniter coupler

D: Ground terminal

B: Diagnosis switch terminal

NO

Proceed to chart
A-3.{Malfunction

indicator lamp
{"CHECK EN-
GINE” light) cir-
cuit check).

Proceed to “TRO-
UBLE DIAGNO-
SIS” {p. 6E1-62.)
Check Electronic
Fuel Injection sys-
tem parts that are
not indicated by
on-board  diag-
nostic system
(self-diagnosis
function).

YES

Y

END

6E1091 6E1015
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ELECTRONIC FUEL iINJECTION SYSTEM 6E1-17

DIAGNOSTIC TROUBLE CODE TABLE {1 OF 2, M/T AND A/T)

EXAMPLE: When throttle position sensor is defective {Code No.21)

Malfunction indicator Code N°'21___ Code No.21 Code No.21
lamg {"CHECK ENGINE" ’ .
lighti ON —_— il 2 ! 2 !
OFF et —l..ﬂ M
0.3\0-3 10 03 3.0 3.0 Time (sec.}
0.3
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP {(“CHECK ENGINE" DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN '
13 ! 3 Heated oxygen sensor
—”—-—“-“-”— (if equipped)
1 4
14 U AL
Engine coolant temper-
i 5
15 _-”-_J-“—U—u—m— ature sensor
2 i
21 ] ” I l | Diagnose trouble according to
3 3 Throttle position sensor | “DIAGNOSTIC FLOW CHART” cor-
22 ”I I ” | | responding to each code No.
2 4
24 | “ | | | ] ” | ” Vehicle speed sensor
3 3
3 2 Mass air flow sensor
42 N 2 Camshaft position
_JUy sonsor
4 4
44 |” | I ‘ I l ! | | ‘ | I I | . Diagnose trouble according to
- - CTP switch of throttle | 5 5GnosTIC FLOW CHART” cor-
45 _nnﬂumum_ position sensor responding to each code No.
51 ] ! EGR valve (stepper mo-
JUUUULJL tor, if equipped)
ON __I ECM ECM failure.
1 P This code appears when none of the
12 | l I l l | Normal other codes (above codes) are iden-
tified.

6E1016 6E1017
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6E1-18 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSTIC TROUBLE CODE TABLE (2 OF 2, A/T)

DIAGNOSTIC [ MALFUNCTION INDICATOR
TROUBLE LAMP ("CHECK ENGINE” DIAGNOSTICITEM DIAGNQSIS
CODE NO. LIGHT} FLASHING PATTERN
o | i fL
5 3 Shift solenoid valve A
2 | _[uinnnrie
6 3
s | AN
3 3 Shift solenoid valve B
64 e
B 5 Refer to section 781,
es | UV AN
5 z TCC solenoid valve.
e | UL
L 2 Transmission range
switch
75 ﬂﬂﬂﬁ_ﬂﬂﬂ_ﬂm A/T vehicle speed sen-
sor,

6E1093
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-19

A-1 ECM POWER AND GROUND CIRCUIT CHECK (VEHICLE WITH IMMOBILIZER)
(MALFUNCTION INDICATOR LAMP {“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UF.)

1. Mainfuse
2. lgnition switch
3. Circuit fuse for
ignition coil
4. Circuit fuse for
ECM
. Main relay
. ECM
. Engine ground
for ECM
8. Terminal position
of relay coupler
{viewed from
wire side)

=~ o, n

------

TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)

M/T Vehicle GND1 GND3 PG
Sl Te i
5T 29| Jearezs
|G{Vehiclewith immobifizer) GND2 B2 81
GND1
AT Vehicle B / RG IG{Vehiclo with immobilizer)
,,[;1A12A;3 | | 611|
A24|A29AZH l
62 \ GND3
GND2
6E1018 BE1019
Is operation of main relay heard at
ignition switch ON?
YES NO
¥ ‘ ]
Is operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuses (for ignition coil and
ECM) in good condition?
NO YES YES NO
L 3
Proceed to chart A-2. Is main relay in good condi- Repair and replace.
{Malfunction indicator lamp tion?
{“CHECK ENGINE" light) cir- {Check main relay.)
cuit check.)
Y

To ® To ®
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6E1-20 ELECTRONIC FUEL INJECTION SYSTEM

From ®

L

1. Disconnect ECM couplers with
ignition switch OFF,

2. Using service wire, ground RG
terminal.

3. Is battery voltage applied to B1
or B2 terminals at ignition
switch ON?

From ®
YES NO
Y 1
Check voltage between Replace.
IG terminal and body
ground with ignition
switch ON.
Is it 10-14V?
YES NO
1 y

Poor relay-to-coupler
connection,”B/R"wire
open, “Bl” wire open,
poor RG connection,
peoor |G connection, or
poor engine ground.

If all above are OK, sub-
stitute a known-good
ECM and recheck.

“B/W"wire open.

YES

i

NO

¥

Poor connection at both 8 terminals,
If connection is OK, check ECM and its circuit re-
ferring to p. 6E1-45.

“B/R" wire open, poor relay-to-coupler con-
nection or “BI/B” wire open.
If all above are OK, check main relay.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-21

A-1 ECM POWER ANDP GROUND CIRCUIT CHECK (VEHICLE WITHOUT IMMOBILIZER).

(MALFUNCTION INDICATOR LAMP {“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION

SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

1. Main fuse
2. Ignition switch
3. Circuit fuse for

ignition coll wire side}
4. Circuit fuse for ECM
5, Main relay
6. ECM g—

7. Engine ground for ECM
8. Terminal position of relay
coupler {viewed from

Y

Is circuit fuse (for ECM} in good
condition?

2. Using service wire, ground RG
terminal.

3. Is battery voltage applied to B1
or B2 terminal at ignition
switch ON?

| YES | no
1.Disconnect ECM coupler with Repair and
ignitioh switch OFF, replace.

5
8 1o
T 81
Bi/B
~
|
AlcC
8
e{oD
J
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}
MIT VEHICLE chD1 euos RE
— i — 7
[avaan B2 i l
2] [p21fe22
GND2/ B2/ \B1
GND1
AT VEHICLE RG
gL
A13M4‘°‘1 ||
AZd AZ%AZG
B2\ \GND3
GND2
861020 6E1021
Is operation of main relay heard at
ignition switch ON?
¢ NO
YES

Are main fuse and circuit fuse (forigni-
tion coil} in good condition?

“B/W" wire open, “Bl"” wire open poor
RG connection or poor engine ground.
{f all above are OK, substitute a known-
good ECM and recheck.

y YES { NO
Is main relay in good condition? Repair and
{Check main relay) replace.

y YES y NO
Poor relay-to-coupler connection, Replace.

y YES

Poor connection at both B1 and B2.

\f connection is 0K, check ECM and its

circuit referring to p. 6E1-46.

| no

“B/R” wire open, poor relay-to-coupler
connection or “BI/B” wire open.
If all above are OK, check main relay.
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6E1-22 ELECTRONIC FUEL INJECTION SYSTEM

A-2 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN‘T LIGHT AT IGNITION

SWITCH ON THOUGH ENGINE STARTS.)

| T |
LA
Bw_ @ R 5
‘ ' DNL
| |
i I
Lo_—_J
6

1. Main fuse

2. Ignition switch

3. Circuit fuse

4. Malfunctien indicator famp ("CHECK
ENGINE” light) bulb

5. ECM

6. Combination meter

begl
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
- I
|52
DNI.I
AT VEHICLE
A7
\DaL

6E1022 6E1023

1. With ignition switch
turned OFF, disconnect
coupler from ECM.

2. Body-ground terminal
DNL in coupler discon-
nected.

3. Does malfunction indi-
cator lamp ("CHECK
ENGINE” light} turn ON
at ignition switch ON?

NO

¥

YES

Y

Poor DNL connection.

H connection OK, is substi-
tue a known-good ECM
and recheck.

Bulb burned out, “V/Y"” wire
circuit open or “B/W” wire
circuit open.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-23

A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE" LIGHT} CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T FLASH OR JUST
REMAINS ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.)

g
1 2
B @ Iy rl
L\ DNL
DN &
BIrY
o i
| 8

1. Malfunction indicator lamp
("CHECK ENGINE" light)
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE} 2. ECM
3. Diagnosis switch terminal
MIT VERICLE 4. Ignition switch
5. Monitor coupler
€. Combination meter

!
15]7 B?O

on/ \DNL

ASTVEHICLE DN

AT,
M

\DNL

6E1024 BE1025

Not For Federal Spec. Vehicle

1. Disconnect ECM coupler (ter-
minal DN} with ignition switch
turned OFF,

2. Does malfunction indicator
lamp ("CHECK ENGINE” light)
turn ON at ignition switch ON?

YES “VfY" wire circuit shorted to
NO ground.

Is coupler {terminal DN} con-
nected to ECM properly?

NO .
= Poor connection.

YES

1. Using service wire, ground ter-
minal DN with couplers con-
nected to ECM.

2. Does malfunction indicator
lamp (“CHECK ENGINE” light)
flash at ignition switch ON?

YES Poor grounding, “BIfY" wire
NO circuit open or “B" wire
open.

Substitute a known-good ECM
and recheck,
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6E1-24 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 13 HEATED OXYGEN SENSOR CIRCUIT (if equipped) (SIGNAL VOLTAGE DOESN'T
CHANGE)

NOTE:

Terminal side  Sensor ___ Sensor ¢ Before diagnosing trouble according to flow

view of sensor  signal —y@=% .

coupler terminal chart given below, check to make sure that fol-
lowing system and parts other than Electronic

Fuel Injection system are in good condition.

~ Air cleaner {clogged)

- Vacuum leaks (air inhaling)

- Spark plugs (contamination, gap)

- High-tension c¢ords (crack, deterioration)

- Distributor rotor or cap {wear, crack)

- Ignition timing

~ Engine compression

- Any other system and parts which might affect

1

1. ECM

2. ECM coupler A/F mixture or combustion.

3. Heated oxygen sensor ¢ If code No. 13 and another code No. are indicated
4. Coupler together, the latter has priority. Therefore, check

3 To other sensor and correct what is represented by that code No,

first and then proceed to the following check.
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)} ¢ Be sure to use a voltmeter with high impedance

M/T VEHICLE {(MQ/V minimum) or digital type voltmeter for
r— accurate measurement,
A'ZO A:ZS
oxf \se
AT VEHICLE SE ox
— i’—
23] D4

6E1026 6E1027

1. Remove ECM and connect couplers to
ECM.

2. Warm up engine to normal operating tem-
perature.

3. Connect voltmeter between OX terminal
of ECM coupler and body ground.

4. Maintain engine speed at 2000 r/min.
After 60 seconds, check voltmeter.

ov Remains unchanged at Remains unchanged at Deflects between above
below 0.45V. above 0.45V, and below 0.45V repeat-
edly.
y y ¥ l
® Wire between sensor 1. Maintain engine Poor OX connection or Heated oxygen sensor
and ECM open. speed at 2,000 r/min. rich A/F mixture. and its circuit (Air/fuel
® “Gr/Y"” wire open or for 60 sec. ® Check TP sensor, MAF ratio feed back system)
® Poor connection. 2. Check voltmeter sensor, ECT sensor, fuel are in good condition.
If wire and connection while repeating rac- pressure and injectors. Intermittent trouble or
are OK, replace heated ing engine. Doesitin- if all above are OK, faulty ECM.
oxygen sensor and re- dicate 0.45V or more check ECM and its cir- Recheck referring to
check, even once? cuit referring to p. “intermittent trouble”.
6E1-46.
y NO y YES
Replace heated oxygen Poor OX connection or lean A/F mixture,
sensor and recheck. ® Check MAF sensor, ECT sensor, fuel pressure and injectors.
557078 If all above are OK, check ECM and its circuit referring to p. 6E1-46.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-25

CODE NO. 14 ECT SENSOR (ENGINE COOLANT (LOW TEMPERATURE INDICATED, SIGNAL

TEMP. SENSOR) CIRCUIT

VOLTAGE

HIGH)

—

THW RrY
SE

Griy

o -———eb

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

NOTE:

When Code Nos. 13, 14 and 21 are
indicated together, it is possible
that “Gr/Y"” wire is open or SE ter-
minal connection is poor.

M/T VEHICLE
THW
T
w I
o,
\SE
AT VEHICLE
SE 1. ECM
o1 2. ECT sensor
— 3. Coupler
D13 4. ECM coupler
THW 5. To other sensors
BE1029 6E1030

1. Disconnect ECT sensor ¢coupler with igni-
tion switch OFF.

2. With ignition switch ON, check voltage at
“RY"” wire terminals of ECT sensor cou-
pler. Is it about 4-5V?

1. ECT sensor coupler
disconnected
2. Engine ground

vy YES

1. Using service wire, connect ECT sensor
coupler terminals.

2. Check voltage at “R/Y” wire terminal of
ECT sensor coupler with ignition switch
ON. Is it below 0.15V?

~N E

| NO

"RIY” wire open, poor THW connection or
“RIY" wire shorted to power circuit,

If wire and connection are QOK, substitute a
known-good ECM and recheck.

1. ECT sensor coupler
disconnected

2. Service wire

3. Engine ground

| NO

“Gr/Y" wire open or poor SE connection.
if wire and connection are OK, faulty ECM,
Substitute a known-good ECM and recheck.

 y YES

6E1031 BE1032

Poor ECT sensorto-coupler connection of
fauity ECT sensor.

If connection and ECT sensor are OK, intermit-
tent trouble or faulty ECM. Recheck referring to
“Intermittent trouble”.
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6E1-26 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 15 ECT SENSOR (ENGINE COOLANT (HIGH TEMPERATURE INDICATED, SIGNAL

TEMP. SENSOR) CIRCUIT VOLTAGE LOW)
1THW 4 RIY
GrlY
SE » 3
l 2
5

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}

M/T VEHICLE
THW
I e
A5 ——
25
\sE
A/T VEHICLE
SE 1. ECM
== o 2, ECT sensor
= 3. Coupler
Py 4. ECM coupler
\THW 5. To other sensors

6E1033 6E1034

1. Disconnect ECT sensor coupler with igni-
tion switch OFF.

2. With ignition switch ON, is voltage applied
to “R/Y" wire terminal of ECT sensor cou-
pler 4V or more?

2 1. ECT sensor coupler
disconnected
2. Engine ground
+ YES { NO
Check ECT sensor. “RIY* wire shorted to * Gr/Y"” wire or ground cir-
Is it in good condition? cuit.
If wire is OK, substitute a known-good ECM and
recheck.
y YES 1 no
Intermittent trouble or faulty ECM, Faulty ECT sensor

Recheck referring to ”Intermittent trouble”.

6E1035
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-27

CODE NO. 21 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

! 3 1. ECM
4 2 2. TP sensor
vee il GriR Ve ‘ 3. Coupler
Gr Vs 4. ECM coupler
VTA © v 5. To other sensors
BI/W oLl -
> <Y
Gy GND
SE ] l
5

TERMINAL ARRANGEMENT OF ECM COQUPLER {VIEWED FROM HARNESS SIDE)

M/T VEHICLE
VTA  VCC

AT| A8 [

paq =
\SE \p
AT VEHICLE SE veC
o1 [ez
C14] D13
MTAS lof
6E1036  6E1037
NOTE:
Be sure to turn OFF ignition switch for this check.
1. Disconnect TP sensor coupler.
2. Check TP sensor. Is it in good condition?
y YES NO
1. Disconnect ECM coupler. Faulty TP sensor
2. With TP sensor coupler disconnected, is
there continuity between ECM coupler ter-
minals VCC and VTA?
+ NO v YES
1. Connect TP sensor coupler, “Gr/R” wire shorted to
2. Is resistance between ECM coupler termi- “Gr” wire.
nals VCC and SE 3.5-8.5 kQ?
v YES , NO
Poor SE connection. “GrfiY” wire open or
If connection is OK, intermittent trouble or poor TP sensor-to-"Gr/
faulty ECM. Y™ wire connection.
Recheck referring to “intermittent trouble”.
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6E1-28 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.22 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT {SIGNAL VOLTAGE LOW)

1 3 1. ECM
\ 2 2. TP sensor
...../4 Gr/R Ve 3. Coupler
vce or Ve 4. ECM coupler
VTA - 5. To other sensors
D BIAW DL JE—
o ] GY  GNDJ]
\-" l ‘
5

TERMINAL ARRANGEMENT OF ECM COUFPLER {VIEWED FROM HARNESS SIDE)}

M/T VEHICLE
VTA

vee
Ar| Ag I
pos %
\sE \ie
AT VEHICLE
s e
0102
D D19
VIAS Iof

6E1038 6E1039

1. TP sensor coupler disconnected

1. Disconnect TP sensor coupler with igni-
2. Engine ground

tion switch OFF,

2. With ignition switch ON, is voltage applied
to "Gr/R” wire terminal of TP sensor cou-
pler about 4-5V?

y YES NO
Check TP sensor. “Gr/R” wire open, “Gr/R” wire shorted to ground
Is it in good condition? circuit or “Gr/Y" wire, or poor VCC connection.
If wire and connection are OK, substitute a

known-good ECM and recheck.

| YES } NO

“Gr” wire open, “Gr” wire shorted to ground Faulty TP sensor.
cireuit, poor TP sensor-to-coupler connection
or poor VTA connection.

If wire and connections are OK, intermittent
trouble or faulty ECM.

Recheck referring to “Intermittent trouble”.

6E1040
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-29

CODE NO. 24 VSS (VEHICLE SPEED (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH FUEL
SENSOR} CIRCUIT IS KEPT CUT FOR LONGER THAN 5 SECONDS})

3 1. ECM
2. ECM coupler
4 3. VS8
1 2 ® 4. Speedometer
5. Coupler
SPD <:I A 5
i

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/TVEHICLE
SPD

A/T VEHICLE

6E1041 6E1042

NOTE:
Be sure to turn OFF ignition switch for this check.

Does speedometer indicate vehicle speed?

{ YES { NO

1. Disconnect ECM coupler with ignition Check speedometer cable and gears for damage.
switch OFF,

2. Connectchmmeter between SPDterminal
of ECM coupler and body ground.

3. Hoist vehicle and lock rear left tire.

4. Turn rear right tire slowly. Does chmmeter
indicator deflect between 0 and « a few
times while tire is turned one revolution?

y NO v YES
Paor SPD connection. If connection is OK, inter-
mittent trouble or faulty ECM,

Recheck referring to “Intermittent trouble”.

Check VSS,
Is it in good condition?

YES ! no

“Y*" wire open, “B” wire open, poor coupler- Faulty VSS.
to-meter connection or poor “B" wire
ground.



James
http://www.rhinoman.org




6E1-30 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 33 MAF SENSOR (MASS AIR FLOW SENSOR) (LARGE SIGNAL CURRENT FLOW,

CIRCUIT SIGNAL VOLTAGE HIGH)
5 1. ECM
1 2 | 4 2. ECM coupler
Bl/B 3 3, MAF sensor

4. MAF sensor coupler
5. From main relay

AFM . Gr/g
8 [_-__:{

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE
f —
AT VEHICLE AFM
A
== i
o2

6E1043 6E1044

1. Remove ECM and connect couplers to
ECM.

2. Turn ignition switch ON and check voltage
at AFM terminal.
Is it within 1.0-1.6V?

r YES y NO
Start engine and check voltage at AFM termi- “B" wire circuit open or “Gr/B” wire circuit
nal. shorted to power circuit.
Does voltage rise within 5V range when en- If wires are OK, substitute a known-good MAF
gine speed is increased? sensor and recheck.

y YES y NO
Intermittent trouble or faulty ECM, Substitue a known-good MAF sensor and re-

Recheck referring to “Intermittent trouble”. check.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-31

CODE NO. 3¢ MAF SENSOR (MASS AIR FLOW SENSOR) (SMALL SIGNAL CURRENT FLOW,

SIGNAL VOLTAGE LOW)

CIRCUIT
5
1 2 | 4
8I/B
AFM Gr/B
it [

M/T VEHICLE

1. ECM

2. ECM coupler

3. MAF sensor

4. MAF sensor coupler
5. From main relay

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

=
1
T
AB

AJT VEHICLE

AFM
A

4

6E1045 6E1048

1. Disconnect MAF sensor coupler with igni-

2. Withignition switch ON, is voltage applied
to “BI/B” wireterminal of MAF sensor cou-
pler about 10-14V?

tion switch OFF. Sy

1. MAF sensor
2. Engine ground

vy YES

1. Connect MAF sensor ¢coupler with ignition
switch OFF.

2. Remove ECM and connect couplers to
ECM.

3. Turnignition switch ON and check voltage
at AFM terminal.
Is it within 1.0-1.6V?

v NO

“Bl/B” wire open.

y NO

Intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble”.

6E1047

| YES

Poor AFM connection, “Gr/B” wire open, or
poor MAF sensorto-coupler connection.

If wire and connection are OK, substitute a
known-good MAF sensor and recheck.
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6E1-32 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 42 CMP SENSOR (CAMSHAFT

(SENSOR SIGNAL NOT INPUTTED FOR
POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)

“Vout”
CAS(}—.'.:: A E LI L R A

GND1GND2GND3

B (GND)

M/T VEHICLE
CAS

1. ECM
2. ECM coupler
3. CMP sensor {in distributor)

3 4. Coupler

1 5, To main relay
4

BI/B (B+}

— G

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE}

———— v

T
A1l

AJT VEHICLE

6E1048 6E1049

1. Remove ECM and connect couplers to
ECM.

2. Remove distributor cap, rotor and cover,
Don‘t remove signal rotor from shaft.

3. With ignition switch ON, check voltage at
CAS terminal with signal rotor inserted be-
tween hall element and magnet {“A") and
without it ("B”) respectively, by turning

Is it in good condition?

crankshaft.
uAn 3_5V
Y Bn 0_1 V >—

Magnetic flux to hall Magnetic flux applied
element cut off to hall sensor

“Vout” wire open, “GND” circuit open, “Vin” ¢ir-
cuit open or poor CMP sensor coupler connection.
If wire and connection are OK, substitute a known-
good CMP sensor and recheck.

3-5V ar more
at hoth “A”
NO and “B".
YES
0-1V at both
”AH and MB.".

Substitute a known-good ECM
and recheck.

6E1050 6E1051

Poor CAS connection or “Vout” wire short to
ground.

If wire and connection are OK, substitute a known-
good CMP sensor and recheck.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-33

CODE NO. 44 CTP SWITCH CIRCUIT (CIRCUIT OPEN OR TP SENSOR INSTALLATION ANGLE

MALADJUSTED}
1. ECM
2. ECM coupler
: 3. TP sensor
5 4. TP sensor coupler
2 4 5, CTP switch
gr/R L 6. To other sensors
r
D al/w
GriY 5
SE l
]

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

4

“BIYW" wire open, poor ID connection, or
poor TP sensor coupler connection.

If wires and connections are OK, substitute a
known-good ECM and recheck.

M/T VEHICLE
L [
a2 lose
s \io
AT -VEHICLE _ SE
_D_1_
0_19
\IB

6E1052 6E1063

Check CTP switch in TP sensor.

Is it in good condition?

YES NO

Faulty CTP switch or TP sensaor installation
angle maladjusted.
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6E1-34 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 45 CTP SWITCH CIRCUIT (CIRCUIT SHORT OR TP SENSOR INSTALLATION ANGLE

MALADJUSTED)
1. ECM
2. ECM coupler
1 3. TP sensor
3 4. TP sensor coupler
2 4 — 5. CTP switch
ng 6. To other sensors
;
BI/W -
10 Gr/Y 5
SE l =t
6
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
A.?S B1e]
\SE. \D
A/T VEHICLE st
D_1
D“IS
\iD
6E1054 6E1055
Check idle switch in TP sensor.
Is it in good condition?
YES NO
) 4
“BIW” wire shorted to “Gr/Y" wire or Faulty CTP switch or TP sensor installation
ground. angle maladjusted.

If wiring is OK, intermittent trouble or fauity
ECM. Recheck referring to “Intermittent
trouble”,



James
http://www.rhinoman.org




ELECTRONIC FUEL INJECTION SYSTEM 6E1-35

CODE NO.51 EGR VALVE (STEPPER MOTOR OR ITS CIRCUIT OPEN OR SHORT)

’L rL (I.l 2 1. Battery
— 4 2. Main relay
+ ° 3. ECM
1 ot 4. EGR valve
e | L
B1 Ot RB.
EGR1 8
Y
EGR2
EGR3 OForE
EGR4 QRN

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE
EGRZ  EGR1 RG
7 7
A9 [AN0 B2
A?? A33 B?I 8‘22
EGR4/ \EGR2 B2/ \B1
AT VEHICLE
EGR3  EGR1 Bl RG
! + !
A6 | A7 AN S | - "
psfiz 2 | l

EGRa/ \EGR2 \B2

GE1056 6E1057

Does EGR stepper motor operate for about 1
second after ignition switch ON?

¥ NO

1. Disconnect EGR valve coupler
with ignition switch OFF.

2. Check voltage between “BI/B”
wireterminals and body ground.

3. Are they about 10-14V?

YES YES Yy _NO
“BI/B” wire open

Check voltage between EGR1, EGR2, EGR3 and EGR4
terminals of ECM coupler and body ground for about 1
second after ignition switch ON, Is each measured volt- == REFERENCE (ECM EGR1, EGR2, EGR3 and EGR4 terminal voltage}
age aboutd-8.4V?

NO 8+
! | YES
Check EGR valve. Intermittent  trouble or EGm‘GE,ﬁ;‘i;
Is it OK? faulty ECM. Recheck refer-
ring to intermittent trouble. Bamn
EGR2, EGR3,
¥ YES GND —»

Ignition switch ON

“Br/R", “Br/Y", “Br/B” or “Br/W" wire open or shorted

to ground or poor EGR1, EGR2, EGR3 or EGR4 connec-

tion of ECM coupler. If wire harness and connections are t NO
QK, intermittent trouble or faulty ECM.
Recheck referring to intermittent trouble. Faulty EGR vaive

6E1058 6E1059
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6E1-36 ELECTRONIC FUEL INJECTION SYSTEM

B-1 FUEL PUMP CIRCUIT CHECK

8/W
1. ECM
2 é \6" 3 2. ECM coupler
1 / 3. Fuel pump relay
4. Fuel pump
P d P8 5, Main relay
GND1 B 6. Vehicle without
GND2 J é_ immobilizer
GND3 . 7. Vehicle with
81 BI/B immobilizer
B2 hd Bi 3
RG d
L]

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

M/T VEHICLE FP{Vehicle without
GND1 GND3 RG immobilizer
A12A1 B2 B7 ] ]
ol o bl
GND2/ \81\B2
FP(Vhicle without FP{Vahicle with immobilizer)
AST VEHICLE immobilizer GND1
81 RG
ri 1
] AE njarzas| |

pg s |

B2/ \GnD2
\FPtVehl‘cle with immeohilizer) GND?

6E1060 BE1061

Is fuel pump heard to operate for 3 sec. after
ignition switch ON?

NO

. Turn OFF tgnition switch.

. Using service wire, connect “P/B” and
“"B/MW" wire terminals.

. Is fuel purnp heard to operate at ignition
switch ON?

—_

| YES

Fuel pump circuit in
good condition.

1. Fuel pump relay
2. Service wire

y YES

Check fuel pump relay.
Is it in good condition?

 NO

“P/B" wire open, poor fuel pump coupler
connection or faulty fuel pump.

y YES

Poor relay coupler connection, “P” wire open
or poor FP connection,

If wire and connection are OK, substitute a
known-good ECM and recheck.

NOTE:

Before substituting a known-good ECM,
check to make sure that resistance of coil in
relay is as specified.

6E1062

l no
Faulty fuel pump relay.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-37

B-2 FUEL INJECTOR CIRCUIT CHECK

1 2 3 4 5 6
f ] 1. ECM
2. No. 1injector
3. No. 2 injector
R * 4. No. 3 injector
INJ1 Tg/R 5. No. 4 injector
INJ2Z WIG 6. Main relay
INJ3 W/B 7. Ignition twitch
NS4S BI/B 8, Vehicle without
B1 immobilizer
I 9. Vehicle with
B2 irmmobilizer
RG =]
. GND1GND2 GND3
B/BI
B/G B
o
TERMINAIL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)
M/T VEHICLE
INJZ INJY GND1  GND3 RG
Al as EAF: " B"; i
pd_ e pas| oz oz
\INJ4 YINJ2 \GnDz2 B2/ \B1
AT VEHICLE GND1
INJ3  INJY Bl / RG
- A —
At A3 fan JAT AN - II
a1d  latd fazefazelazel "
\InJa \INJ2 B2/ GND3
GND2

BE1083 6E1064

One or more of 4 injectors make(s) no operating
sound.

Using sound scope, check each injector for
operating sound at engine cranking.
Do all 4 injectors make operating sound? )

Check coupler connection and wire harness of
NO injector not making operating sound and injec-
tor itself.

If all above are OK, substitute a known-good
y YES ECM and recheck.

Fuel injector circuit is in geod condition.

None of 4 injectors makes operating sound.
To @ on next page.
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6E1-38 ELECTRONIC FUEL INJECTION SYSTEM

@ None of 4 injectors makes operating sound.

L

1. Disconnect coupler from No.1 injector
with ignition switch OFF,

2. Check voltage at “BI/B” wire terminal with

ignition switch ON. 1. Injector coupler )
Is it battery voltage? 2, “BI/B" wire terminal
NO
YES

¥
¥ Power circuit open.

Disconnect ECM couplers with ignition
switch OFF check all 4 injectors for resistance
respectively.

No.1 injector : INJ1 and B1/B2

No.2 injector : INJ2 and B1/B2

No.3 injector : INJ3 and B1/B2

No.4 injector : INJ4 and B1/B2

If resistance is OK, substitute a known-good
ECM and recheck.

6E1092
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-39

B-3 FUEL PRESSURE CHECK

1. Injector

2. Delivery pipe

3. Fuel pressure
regulator

4. Fuel filter

5. Fuel pump

6. Pulsation damper

{A): Gauge
(B): Hose
{C}: Attachment

6E1065

NOTE:

Before using following flow chart, check to
make sure that battery voltage is higher than
11V. If battery voltage is low, pressure be-
comes lower than specification even if fuel
pump and line are in good condition.

1. Install fuel pressure gauge.

2. Operate fuel pump.
Is fuel pressure then 250 - 300 kPa (2.5 -
3.0 kgfem?, 35.6 - 42.7 psi)?
Also, is 180 kPa (1.8 kg/cm?, 25.6 psi) or

higher fuel pressure retained for 1 mi- — _I'I\_loGp)ressurit
mute after fuel pump is stopped? 0\ on next page.
Pressure within spec. but not
NO retained
YES To @ on next page.
Low pressure

e
¥

To @ on next page.

1. Startengine and warm it up to normal op-
erating temperatue.

2. Keep it running at specified idle speed. I
Is fuel pressure then within 210 - 260 kPa
{2.1 - 2.6 kgfcm?, 29.8 - 37.0 psi)?

High pressure
To @ on next page.

YES NO
Y

Y

Normal fuel pressure, ® Clogged vacuum passage for fuel pres-
sure regulator or
# Faulty fuel pressure regulator.
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6E1-40 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK (continued}

@ NO PRESSURE

With fuel pump operated
and fuel return hose blocked
by pinching it, is fuel pres-
sure applied?

@ PRESSURE WITHIN SPEC.
BUT NOT RETAINED

|

Is there fuel leakage from
fuel feed line hose, pipe or
their joint? o

NOV

X

YES

i

1. Disconnect fuel return
hose from fuel pipe and
connect new return hose
toit.

2. Put the other end of new
return hose into approved
gasoline container.

3. Check again if specified
pressure is retained.
While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,
pipe or joint.

NO

/

YES

[

¢ Fuel leakage from injector,

¢ Faulty fuel pump (faulty
check valve in fuel pump)
or

® Fuel leakage from fuel
pressure regulator dia-
phragm.

YES
NO
Y ¥
Shortage of fuel or fuel Faulty fuel
pump or its circuit defective pressure
(Refer to “Diagnostic Flow regulator
Chart B-1").
(3* LOW PRESSURE

1. Operate fuel pump.
2. With fuel return hose

blocked by pinching it,

check fuel pressure.

Is it 400 kPa (4.0 kg/em?2,

56.9 psi) or more?

YES
NO
L ¥

o Clogged fuel filter, Faulty fuel
® Restricted fuel feed hose Pressure

Or pipe, regulator

® Faulty fuel pump or
® Fuel leakage from hose
connection in fuel tank.

® HIGH PRESSURE

Faulty fuel
pressure
regulator.

1. Disconnect fuel return hose
from fue! pipe and connect
new return hose to it.

2. Put the other end of new re-
turn hose into approved
gasoline container.

3. Operate fuel pump.

Is specified fuel pressure ob-
tained then?

NO

Y

YES
y

Faulty fuel pressure regulator.

Restricted fuel
return hose or

pipe.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-41

B-4 IDLE AIR CONTROL SYSTEM CHECK

-~

PAR Sy S S 4

vl I

A

B: Diag. switch terminal
D: Ground terminal

Bl/B - F:  Duty output terminal
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE} E ;
M/T VEHICLE S s
iS¢ RG MO L
7 = —'—I— ® Q
A2 8\2 Brs
17 agu[sgz
Y B2/ \gtr 1. Idle air control valve
{IAC valve)}
AT VEHICLE 2. ECM
1SC M 81 RG ON 3. Sensed information
{ = m—— y o === 4. Monitor coupler
A2 d I i) I i o6 5. Main relay
Azal 6. Vehicle withoutimmobilizer
\82 7. Vehicle with immobilizer
BE1066 6E1067

1. Warm up engine to normal operating
temperature and keep it idling.

2. Using service wire, ground diagnosis
switch terminal.

3. Is diagnostic trouble code No, 12 in-
dicated?

B: Diag switch terminal
D: Ground terminal
F: Duty output terminal

YES

f

Check idie air control duty (JAC duty} and idle
speed.
Are they within specification?

NO

NO

Go back to “Diagnostic Flow Chart”.

High idle speed

To @ on next page.

Low idle speed

YES

Is engine idle speed kept at 750 — 850 r/min
even with headlights turned ON,

To @ on next page.

Idle speed is within specification but

duty is not.
1. Adjust IAC duty to specification.

2. Proceed to next step.

YES

9

L System is in good condition.

B6E1068

NO

f

Proceed to system circuit check @ on
next page.
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6E1-42 EILECTRONIC FUEL INJECTION SYSTEM

B-4 IDLE AIR CONTROL SYSTEM CHECK {continued)

@ HIGH IDLE SPEED

Check IAC valve for its
resistance and/or opera-
tion.

Is it in good condition?

YES

NO

¥

@ SYSTEM CIRCUIT CHECK

\

1. Disconnect ECM cou-
plers with ignition
switch OFF.

2. Is resistance between
ISC and B1/B2 11-14 Q7

Does duty meter indi-
cate less than about
28% {or more than
about 72% for OFF duty
meter)?

Faulty IAC valve.

YES

NO
¥

Poor coupler connec-
tion.

If connection is OK, sub-
stitute a known-good

¢ Faulty IAC valve

#® Poor coupler con-
nection or

¢ Open wire harness

ECM and recheck.

YES
NO
3
Substitute a known- Adjust idle speed and
good ECM and recheck. duty.
NOTE:

If not adjustable with
idle speed adjusting
screw, check fast idle
air valve for air leak-
age or "Lg/B" circuit
for short.

NOTE:

1AC duty can be checked by using analog type voit-
meter with high impedance {(MS/V minimum), al-
though not accurate. IAC duty to voitage relation
is as follows.

® LOW IDLE SPEED

Check 1AC valve for its

resistance and/or opera- ON DUTY OFF DUTY VOLTMETER
ti METER METER INDICATION
orn. - INDICATION | INDICATION
Is it in good condition?
0 (%) 100 {%) 0 (v}
28 72 0.28x Vg
NO
YES 50 50 0.5xVg
1 100 0 Vg

Does duty meter indi-
cate less 90 - 100%
{about 0 - 10% for OFF
duty meter)?

Faulty IAC valve,

* “OFF DUTY METER" is such duty meter that in-
dicates approx. 100% when terminal voltage is
approx. “0V”~.

* “Vg" represents battery voltage while engine of
vehicle being checked is running.

YES
NO
1 ¥

Substitute a known-
good ECM and recheck.

Proceed to system cir-
cuit check @.
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ELECTRONIC FUEL INJECTION SYSTEM

6E1-43

B-5 EGR SYSTEM CHECK

(Vehicle with EGR Stepper Motor)

U

'¢38

. EGR valve

. Intake manifold

. From exhaust manifold
. ECM

. From main relay

. Exhaust gas

. Fresh air

. Sensed information

<
[ = R R S

1. Stepper motor
2. Rod {with thread}
3. Rod
4. Valve
5. Spring
6. Exhaustgas
7. Valve close
8. Valve open
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}
M/T VEHICLE
EGR3 EGRi
—
A3 A0 I
z2lazs sga[sgz
[ [
EGR4 EGR2 B2 B
AST VEHICLE
EGR3 EGR1 Bl
Y
I‘\E A‘n" A‘l{ -
jp18[20 24
[ 1
EGR4 EGR2 B2
BE 1069 GE1070 6E1071
Check EGR system by using tech-1,
Is it good condition?
L YES ! NO

EGR system is in good condition.

Clogged EGR pipe, stuck or faulty EGR valve or poor
performance of ECT sensor, TP sensor.



James
http://www.rhinoman.org




6E1-44 ELECTRONIC FUEL INJECTION SYSTEM

B-5 EGR SYSTEM CHECK

{Vehicle with EGR Solenoid Vacuum Valve)

L2

Check vacuum hose, EGR valve and EGR
pressure transducer.
Are they in good condition?

1
8i RG 3
o I B1
e o8 L 1p2
Y <=
[y O
; Lg/W GR
1. Ignition switch
2. Main relay
3. ECM
o O 4. Sensed information
- 10 5. EGR solenoid vacuum valve
PR i 6. EGR pressure transducer
7. EGR valve
8. Intake manifold
9. Exhaust gas
10. Vacuum
11, Air
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
86
' fr———y F|
A |
B19 [Bg1]egz
EGR/ 82f
AT VEHICLE EGA B "
kY
a7 A14 M3I| -
el ||
B2/
B6E1072 8E1073
Check EGR system.
Is it in good condition?
YES
| no '

EGR systemn in good condition.

v YES

Check EGR solenoid vacuum valve.
{s it in good condition?

lNO

y YES

® “Lg/W" wire open,

* “Lg/W" wire shorted to ground,

® Poor solenoid vacuum valve coupler con-
nection

® Poor EGR connection or

® Poor performance of ECT sensor

® Ifwire, connection and sensor are OK, sub-
stitute a known-good ECM and recheck.

& Vacuum hose misconnection,
clog or deterioration,

® Faulty EGR valve or

® Faulty EGR pressure transducer.

leakage,

lNO

Faulty EGR solenoid vacuum valve
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ELECTROMNIC FUEL INJECTION SYSTEM 6E1-45

B-6 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

1. Main switch
¥ 3 2. Main relay
; 'y RG 3. ECM
2 4. Sensed information
5. Intake manifold
6. EVAP canister purge valve
BI/S ¢ ::.' 4 7. Air
}31 8. EVAP canister
B2 s T
. Tank pressure control
valve
Lg/¥Y —40 PRG 10. Fuel tank
11. Vehicle with immobilizer
12. Vehicle without immobilizer
VIO
— s i
'
| 6
q
| 9
<
. ( iy ) 8
0 [ . 10
47
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
ARG
tl
B2
A5 B21[822
\PRG Bl \er
PRG{Vehicle with immobilizer}
A/TVEHICLE M RG
ri _— T
a5 ]
A|15 rtu:a
\ \B2
PRG (Vehicle without immobilizer)

GE1074 6E1075

Check canister purge system for operation,
Is it in good condition?

y NO

Check vacuum passage, hoses and EVAP
canister purge valve.
Are they in good condition?

¢ YES

® Canister purge system in good condition
check EVAP canister, tank pressure control
valve and fuel filler cap.

YES

¥

® “Lg/Y" wire open,
® “Lg/¥" wire shorted to ground,
® Poor canister purge valve coupler connec-

JNO

® Vacuum passage clogged,
¢ Vacuum leakage or
& Faulty EVAP canister purge valve.

tion,

® Pgor PRG connection or

® Poor performance of ECT sensor
If wire, connection and sensor are OK, sub-
stitute a known-good ECM and recheck.
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6E1-46 ELECTRONIC FUEL INJECTION SYSTEM

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM with
couplers disconnected from it.

Voltage Check

1} Remove ECM from body referring to ECM REMOVAL.
2) Connect ECM couplers to ECM.

3) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that itis 11V or more when ignition switch is ON.

BE1076

TERMINAL ARRANGEMENT QOF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE

T
AV A2{A3] g [ a5 | as | a7 | B AsmoAnA"zIA“i[B‘ s2]Bales]ns[eslerfes mls_‘claﬁ
A1AAISIA1 a7 |arslato|azol Azt [azzaze mAzsiAeeﬂsz,s{w[w o J'sz1|szz

A/T VEHICLE

AV AZ[ A3 a4 | as| as| a7| A ] ag]arc]an[Ar3a13
lnralarsargass]arelare|azolazi|azalazslazdAzeazs

B2| 82 &4 5| ee 67 ] ws][ 1] c2[ =] ca| e5] 6]} 01| 2] pa) 4| 6 ] 08 | o7 [ 02| g | 1O
Bmls:1|312|a:s45|4[m5[m5 C1| 8| cajcrojen]enz| D13 013D mslmelmv 0181015 D20{D21{D2:

6E1077 6E1078
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-47

M/T VEHICLE
TERMINAL NCRMAL
NAME | POSITION | WIRE COLLOR CIRCUIT VOLTAGE CONDITION
INJ3 Al W/G Injector No.3 10-14V Ignition switch ON
1sC A2 Ly/B Idle air control valve 10-14V Ignition switch ON
INJ1 A3 R Injector No.1 10-14V Ignition switch ON
- Ad - Blank - -
Ignition switch ON
THW AS RIY ECT sensor 0.5-09V Engine coolant temp. :80°C{176°F)
AEM A6 Gi/B MAE 1.0-1.6V Ignition switch ON
" sensor 1.7-2.0V With engine running at idle speed
Ignition switch ON
0.5-1.2v Throttle valve at idle position
VIA A7 Gr TP sensor — -
34— 47V Ignition switch ON .
’ ) Throttle valve at full open position
vee A8 GHR :g::er source for sen-| 425 _g525v | Ignition switch ON
EGR3 | A9 Br/B EGRvalve steppermo- | 4 44y | Qver 1 second after ignition switch ON
tor coil 3, if equipped)
EGR1 | A10 BrAR EGRvalve (steppermo-| 5 _4y | Over 1 second after ignition switch ON
tor coil 1, if equipped)
Indicator
deflection re- i "
CAS A11 W CMP sensor peated be- :?"';‘Ifszsg‘tmh Oc';' o
tween 0-1V ra aft turned slowly
and 3-5V
GND1 A12 B or B/BI g q
GND3 | AI3 B/BlorB/o | —oun B -
INJ4 Al4 WiB Injector No.4 10 -14V Ignition switch ON
PRG | Al5 La/Y EVAP canister PUIG®|  10-14v | Ignition switch ON
INJ2 A16 Lg/R Injector No.2 10 -14V Ignition switch ON
Heated 10 =14V lgnition switch ON
OXH A17 P h::t:r (i?gﬂ?;p::?sor 0-1V Over 2 min, after engine started
Engine running at idle speed
IS A18 BAW Ignition switch {vehicle | 14 _q4y | ignition switch ON
with immobilizer)
- A9 - Blank - -
Indicator
deflection re-
Heated oxygen sensor | peated be- While engine running at 2,000 r/min for
OX A20 R/Bi . R .
{if equipped) tween over 1 minute or longer after warmed up
and under
0.45V
CO adjusting resistor {if Ignition switch ON
co A21 Bri equipped) About 5V CO resistor disconnected
EGR4 | A22 BrW EGR valve (stepper mo-| - o_ 4y Over 1 second after ignition switch ON
tor coil 4, if equipped)
EGR2 A23 Br/Y EGR v_alve_ (stepP er mo- 10-14V Over 1 second after ignition switch ON
tor coil 2, if equipped)
SDL A24 VIW Data link connector 4 -5V Ignition switch ON
SE A25 Gr/Y Sensor ground - -
GND2 A26 B/G Ground - -
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
L G P R e momamjf'j B1[52[es]ea aslas‘av|a& aaB1dEN
A1AALFAIGA17|Ar8]A10|a20]a21}n22|a23ja2e[ A2 AR B‘Zialagsums a1sla17ls1ale1s szo|32"|322

6E1079
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6E1-48 ELECTRONIC FUEL INJECTION SYSTEM

M/T VEHICLE
TERMINAL NORMAL
NAME | POSITION | WIRE COLLOR CIRCUIT VOLTAGE CONDITION
- B1 - Blank - -
Main retay (vehicle with 0-1v Ignition switch ON
RG 82 BI :\Tr-mbmzfr) — 10-14V Ignition switch OFF
ain  relay (vehicle _ - .
without immobilizer) 0- Ignition switch ON
Air conditioning cireuit 10-14V ignition switch ON
ACS B3 ) .
Y/B (if equipped) 0-1v With engine running and A/C ON
- B4 - Blank - -
Indicator
Vehicle speed sensor deflection re- | Ignition switch ON
SPD B5 Y G dp ter) peated be- Rear left tire turned slowly with rear
in speedometer tween 0-1V | right tire locked
and 4 - 5V
10-14V Ignition switch ON
TS B& BIR Test switch terminal 0-1V Ignition switch ON
Test switch terminal grounded
Fuel pump relay (ve- 0-1V For 3 seconds after ignition switch ON
FP B7 P hicle without immobi-
lizer} 10 - 14V After the above time
0-1v Ignition switch ON
IGT iti i i n -
58 |gnition trigger signal Between 0-3V | While engine cranking
MON B9 v Buty output terminal - -
Engine start switch 6-12V While engine cranking
STA B10 BY {Engine start signal) ov Other than above
BB B11 w Power source for back- | 1414y | |gnition switch ON and OFF
up circuit
- B12 - Biank - -
FP B13 P Fuel pump relay (ve- 0-1v For 3 seconds after ignition switch ON
hicle with immobilizer) 10-14V After the above time
ABS | B14 PW ABS control module 10-14y | Over 3 seconds after ignition switch
. 10 =14V Ignition switch ON
Power steering pres- - - - al 3
PSS B15 BI/O sure  switch  (if With engine running at idle speed,
equipped) 0-1v turning steering wheel to the right or
left as far as it stops
0-1v Ignition switch ON
.. Throttle valve at idle position
Closed throttle position — -
ID B16 Blw switch (CTP switch) Ignition switch ON
4-56Y Throttle valve opens larger than idle
position
10 - 14V Ignition switch ON
PN B17 BIrY Diag. switch terminal 0 -1V Ignition switch ON
- Diag. switch terminal grounded
- B18 - Blank - -
EGR B19 LgW EGR solenoid vacuum 40y [0 iion switch ON
valve {if equipped)
Malfunction indicator 0-1V Ignition switch ON
DNL B20 VY famp (“CHECK EN-
GINE” light) 10-14v Engine running
B2 B21 BI/B P 10 y it itch ON
B1 822 BIB ower source -14 gnition switc
TERMINAL ARRANGEMENT OF ECM COUPLER {(VIEWED FROM HARNESS SIDE}
A AZIAS aa| s | as ar az | ao nnoA1:A12A{q 81 [s2}esfsafas]es B?IBSIB@iB14811
14813816 4 17) A 18| 18] azo] a21 |az2| azalaza AzsAzeﬂm bralsialpislerele iea10]B2 az;]azz

6E1080
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-49

A/T VEHICLE
TERMINAL NORMAL
CIRCUIT
NAME | POSITION [WIRE COLLOR VOLTAGE CONDITION
INJ3 Al WIG Injector No.3 10 - 14V Ignition switch ON
ISC A2 Lg/B fdle air control valve 10-14V | Ignition switch ON
INJ1 A3 ‘R Injector No.1 10-14V | Ignition switch ON
- Ad - . Blark - -
EVAP canister purge valve _ o :
PRG Lg/Y (vehicle with immobilizer) 10- 14V | Ignition switch ON
£p A5 P Fuel pump relay (vehicle 0-1v For 3 seconds after ignition switch ON
without immobilizer) 10-14V | After the above time
EGR valve (EGR stepper _ P .
EGR3 AB Br/B motor coil 3, if equipped) 10-14V | Over 1 second after ignition switch ON
EGR valve (EGR stepper B C .,
EGR1 " Br/R motor coil 1, If equipped) 0-1v Over 1 second after ignition switch ON
EGR solenoid wvacuum sy .
EGR La/w valve (if equipped) 10-14V | lgnition switch ON
0-1v fgnition switch ON
IGT A8 o Ignition trigger signal
gnition trigger signa Between While engine cranking
-3V
MON A9 v Duty output terminal - -
BB A10 W Fower source for back-uP | 10-1av | Ignition switch ON and OFF
B1 A1 BI/B Power source 10-14V | Ignition switch ON
GND1 A12 B/Q Ground - -
Main relay {vehicle with | 0-1V Ignition switch ON
RG A13 BI gemobllllze(r) - g 10-14V | Ignition switch OFF
ain relay {vehicle without _ i .
immobilizer) 0-1v Ignition switch ON
INJ4 Al4 wW/B Injector No.4 10-14V | Ignition switch ON
FP p Fuel pump relay (vehicle 0-1v For 3 seconds after ignition switch ON
with immobilizer) 10—~ 14V | After the above time
A15 EVAP canister purge valve
PRG LgfY {vehicle withoutimmobiliz- | 10-14V | gnition switch ON
er)
INJ2 Al6 Lg/R Injector No.2 10-14V | Ignition switch ON
Malfunction indicatortamp | 0-1V | Ignition switch ON
DNL AT7 Vi ("CHECK ENGINE" light) 10-14V | Engine running
- A18 - Blank - -
EGR vaive {EGR stepper _ A .
EGR4 A19 Brivv motor coil 4, if equipped) 0-1Vv Qver 1 second after ignition switch ON
EGR valve {(EGR stepper _ s s .
EGR2 A20 BrfY motor coil 2, if equipped) 10 - 14V Over 1 second after ignition switch ON
10— 14V Ignition switch ON
OXH A21 P Heated  oxvgen  sensor Over 3 min. after engine started Engine
heater (if equipped) 0-1v running at idle speed
- A22 - Blank - -
SDL A23 VAW Data link connector 4 -5V Ignition switch ON
B2 A24 BI/B Power source 10— 14V | Ignition switch ON
GND2 A25 B/G G d
GND3 | AZ6 B/C roun B -
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
A1| AZ| A3 aa| a5 | ag| a7 | a2 Ao Aqun1A14A13 01 82| B3| B4} 85| B8 |87 |88 ] ¢1] c2] o3| ca[ cs{cs || DY) Dzlos p4|Ds| e or[na 09 014011
r1daIgAG A7 ang{arsazolazt|azz]a2s]ad 4“26 83 |Bgani|er u-;!muu-: 616} | €7 | €8] toelenfeg] 01201:‘»[014 1501601 ms]owu 02‘-[022

6E1081
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6E1-50 ELECTRONIC FUEL INJECTION SYSTEM

A/T VEHICLE
TERMINAL CIRCUIT
NAME | POSITION | WIRE COLLOR CONDITION
S2 B1 Shift solenocid valve B Ignition switch ON
tgnition switch ON
PWL B2 "POWER” indicator light Moﬁe selec.tor switch in Power mode
Ignition switch ON
Mode selector switch in Normal mode
Ignition switch ON
obL B3 "OD/OFF” indicator light OD cut switch ON
Ignition switch ON
OD cut switch OFF
- . Lighting switch OFF
LIGHT B4 Ligh
ighting switch Lighting switch ON (small or head)
Ignition switch ON
PWR B5 Mode selector switch Mo.d.e selecltor switch in Power mode
Ignition switch ON
Mode selector switch in Normal mode
Ignition switch ON N
L4 B6 AWD low switch Tra{'u‘sfer Ie\{er in 4L or N position
Ignition switch ON
Transfer lever in 2H or 4H position
Ignition switch ON
itch ON
oD B7 OD cut switch OD.C.Ut SWITC °
lgnition switch ON
OD cut switch OFF
Sp B8 a/;f vehicle speed sensor _
S3 B9 TCC solenoid valve Ignition switch ON
S1 810 Shift solenoid valve A Ignition switch ON
Ignition switch ON
R B11 Transmission range switch Selector lever in other than “R” range
{“R” range) lgnition switch ON
Selector lever in “R" range
Ignition switch ON
N B12 Transmission range switch Selector lever in other than “N” range
(“"N” range) Ignition switch ON
Selector lever in “N” range
Ignition switch ON
D B13 Transmission range switch Selector lever in other than “D” range
{(“D" range} Ignition switch ON
Selector lever in “D” range
lgnition switch ON
2 B14 Transmission range switch Selector tever In other than “2” range
{(“2” range) Ignition switch ON
Selector lever in “2” range
Ignition switch ON
L B15 Transmission range switch Selector lever in other than “L” range
(“L"” range) Ignition switch ON
Selector lever in “L” range
SPG B16 éf)T vehicle speed sensor _
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
A10A11A12Mq||a: az[mluisqm B7|88 101 oz{ o3| 04| s os | o7 [ o8| 09 0“{9“
A23] A2 "’SAZG]EBs s1ola11|a|z]msia1u.u.u DYp13jo14[ors|oreprrjorainis]o: 21]022

6E1082
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-51

A/T VEHICLE
TERMINAL
A | FOSH| WIRE CIRCUIT \'}'SPT“EQE CONDITION
TiON | COLLOR

SE D1 GriY Sensor ground - -

VCC D2 Gr/R Power source for sensors 475-525V Ignition switch ON

AFM D3 Gi/B MAF 1.0-1.6V Ignition switch ON

r sensor 1.7 -2.0V With engine running at idle speed
0OX D4 R/BI Heated oxygen sensor Irgggf::é dgg?&ggz While engine running at 2,000 r/min for 1

(if equipped) minute or longer after warmed up

over and under 0.45V

CO adjusting resistor Ignition switch ON

" A Al 3
€O | D5 1 GW | it squipped) bout 5 CO resistor disconnected
10-14V Ignition switch ON
DN D6 BIFY Diag. switch terminal Ignition switch ON
6-1v , . .
Diag. switch terminal grounded
Air conditioning circuit 10 -14V lgnition switch ON
ir conditioni ircui - - -
ACS D7 Y/B (if equipped) 0-1V With engine running

AC ON

Vehicle speed sensor

Indicator deflection

Ignition switch ON

SPD D8 (i d ter) repeated between 0 | Rear left tire turned slowly with rear right
tn speedometer. -1V and 4-5V tire locked
Indicator deflection - .
Ignition switch ON
CAS D9 CMP sensor Bﬁq%a;?‘cé a_ggtween Crank shaft turned slowly
Engine start switch 6-12v While engine cranking

STA D10 BfY

(Engine start signal) oV Other than above

Ignition switch

IG D11 B/ {vehicle with immobilizer) 10 - 14V [gnition switch ON
- D12 - Blank - -
Engine coolant temp. sen- _ Ignition switch ON
THW | D13 RAY sor 0.5-0.9V Engine coolant temp.:80°C (176°F)
lgnition switch ON
0.5-1.2V . .\
Throttle valve at idle position
VTA D14 Gr TP sensor — - P
34-4.7V Ignition switch ON .
) : Throttle valve at full open position
- D15 - Blank - -
10 - 14V Ignition switch ON
TS D16 BI/R Test switch terminal 0- 1V Ignition switch ON
- Test switch terminal grounded
ABS control module _ A ;
ABS 7 P/W {if equipped) 10-14V Over 3 seconds after ignition switch ON
10-14V Ignition switch ON
Power steering pressure With engine running at idle speed, turn-
PSS | D18 BI/O switch (if equipped) 0-1v ing steering wheel to the right or left as
far as it stops
0-1V Ignition switch ON
Closed throttl " Throttle valve at idle position
D | D19 | B | e HTOHe posiion Ignition switch ON
4-5Y Throttle valve opens larger than idle
position
- D20 - Blank - -
i 10-14V Brake pedal depressed
BR b21 GW Brake switch 0-1Vv Brake pedal released

- D22 - Blank - -

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

A1] 2| A3 aa[ as] as| ar] asf asfarofanipiga1al a1 ] a2 o3 saf o5} eef ez fus || 1] e} ca ] cales] es]| 91| p2[ o3| Dal o5 | o8 07 | s mow!on
14AI5A16 a1 HA1s]A19)A20]A2 1] A2l As| A2{A2BAZY | B9 (310181181, ms{su[slsls:s c?|cs|ce C10C11C12][D'ZD'IG!DMD1B;DIEDH D18[D19]D:! 5211022

6E1083
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6E1-52 ELECTRONIC FUEL INJECTION SYSTEM

1. ECM coupler disconnected
2. Ohmmeter

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch
OFF.

CAUTION:
Never touch terminals of ECM itself or connect volt-
meter or ohmmeter.

2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table,

CAUTION:

¢ Be sure to connect ohmmeter probe from wire har-
ness side of coupler.

¢ Be sure to turn OFF ignition switch for this check.

® Resistance in table represents that when parts tem-
perature is 20°C (68°F).

6E1084

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE

AV A2) AS] au|as | as| a7 |8 | Ao MOAII‘MZA‘:“B] SR E G Bsi3‘°13"

[ aA18ATEA A a1l arslazelan fazz|azafaza Azsnai[mza,g [ 17l512le1a m]sztiezz

A/T VEHICLE .

A1| A2 A3] sl as]a6] a7 a8 AgmoAan‘ijlfmiaz{aslm os[os[er[es][c1] 2] ca] ca e5] s 10102 D3] s | 05| 08| D2 08 0901001’"

A14A15A1HA1 A a9l A A1 |azalaca| AzafA2 ""4|89|m]s1:[512 BI:S:IBH 815]816]| c7 | c8| cojcrgicicr2 DlZDIs]nm]msms D17|D18[D19 .uoD2iD2!!I

6E1085 6E1086
TERMINAL POSITION ANDARD
CIRCUIT T pyl DD CONDITION
No.1 injector A3-B21/B22 | A3~ AT1/A24 12 -17Q -
No.2 injector Al16 - B21/B22 | A16 - A11/A24 12-17Q -
No.3 injector A1-B21/B22 | AT-A11/A24 12-17Q -
No.4 injector A14-B21/B22 | A14-A11/A24 12-17Q -
IAC valve A2-B21/B22 | A2- A11/A24 11 -14 -
e | e
> - A15 - B21/822 28 - 3602 -

purge Vehicle without A15 —A11/A24
valve immobilizer
Eg{ﬁ pgg';)“c"d vacuum vaive (if § g1 _po1Bo2 | A7-A11/A24 | 30380 -
EGR valve (coil 1}, if equipped A10-B21/B22 | A7 - A11/A24 20-24Q -
EGR valve (coil 2}, if equipped A23-B21/B22 | A20 - A11/A24 20 - 24Q -
EGR valve {coil 3), if equipped A9 -B21/822 | A6-A11/A24 20-24Q -
EGR valve (coil 4}, if equipped A22 - B21/B22 | A19 - A11/A24 20-24Q -
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-53

TERMINAL POSITION

STANDARD

CIRCUIT MIT AT RESISTANCE CONDITION
Heated oxygen sensor heater - _ _ _
{(vehicle with immobilizer) A17-A18 | A21-D1T | 117-143Q
Heated oxygen sensor heater
(if equipped) and main relay A17-B2 A21-A13 67.7 - 98.3Q -
(vehicle without immobilizer)
Fuel pump relay _ _ B
{vehicle with immobilizer) B13-Al8 A15-DN 56 -840 -
Fuel pump relay and main relay _ _ _
(vehicle without immobilizer) B7-B2 AS - A3 12 -168¢ -
Main relay "
(vehicle with immobilizer) B2-811 AT3-AT0 56 -84% -
Continuity Throttle valve at idle position
CTP switch B16 - A25 D19 - D1 . Throttle valve opens larger than
« (infinity) idle position
0.3-2.0kQ Throttle valve at idle position
TP sensor AT - AZ5 D14-M 2.0 - 6.5kQ Throttle valve at full open posi-
’ ) tion
H -]
ECT sensor A5 - A25 D13-D1 | 029-035ke | FNOe  coolant temp.  80°C
CO adjust resistor (vehicle with- A21 — A25 D5 - D1 For resistance of CO resistor, refer to IDLE MIX-
cut heated oxygen sensor only) TURE ADJUSTMENT
Ohmmeter in-
Vehicle speed sensor BS — Body D8 - Body dicator de- Rear left wheel turned slowly
(in speedometer) ground ground flects between | with rear right wheel locked
Qand
T L. itch (“R" Continuity Selector lever in “R” range
ransrnission range switcn | - B11-D11 Selector lever in other than “R”
range) {vehicle with immobilizer) About 10Q range
Transmission range switch {“R” Continuity Selector lever in “R” range
range} and fuel pump relay (ve- - B11- A5 . Selector lever in other than “R”
hicle without immobilizer) Not continuity | 106
e . - Continuity Selector lever in “N” range
Transmission range switch ("N - B12-D11 | Selector lever in other than “N”
range) {Vehicle with immobilizer) Not continuity range
Transmission range switch ("N” Continuity Selector lever in “N” range
range) and fuel pump relay (ve- - B12- A5 . Selector lever in other than “N”
hicle without immobilizer) Not continuity | o
- . v Continuity Selector lever in “D” range
'rl':;nsmlsspn range switch (*D - B13-D11 . Selector lever in other than “D”
ge) {vehicle with immobilizer) Not continuity range
Transmission range switch (“D” Continuity Selector lever in “D” range
range) and fuel pump relay (ve- - B13-A5 - Selector lever in other than “D”
hicle without immobilizer) Not continuity range
T - itch (#2" Continuity Selector lever in “2" range
ra:nsmussuqn range switch - B14-D11 - Selector lever in other than “2"
ge) {vehicle with immobilizer) Not continuity range
Transmission range switch (“2” Continuity Selector lever in “2" range
range) and fuel pump relay (ve- - B14 - A5 . Selector lever in other than “27
hicle without immobiiizer) Not continuity range
- . vt Continuity Selector lever in “L" range
Transmission range switch .( L - B15-DM1 - Selector lever in other than “L”
range) (vehicle with immobilizer) Not continuity range
Transmission range switch {“L” Continuity Selector lever in “L” range
range) and fuel pump relay (ve- - B15 - A5 . Selector lever in other than “L”
hicle without immobilizer) Not continuity | e
A/T vehicle speed sensor - B8-B16 369 - 451Q -
. - Continuit Transfer lever in 4L or N position
AWD low switch - B6 - Body - y - P —
ground Not continuity | Transferleverin 2H or 4H position
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6E1-54 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL POSITION STANDARD
CIRCUIT T AT RESISTANCE CONDITION
_ Mode selector switch in “POW-
B5_ Body Continuity ER"
M | j - - :
ode selector switch ground Not continuity | Mode selector switch in “NOR-
Y| maL~
) B7 - Body Continuity 0D cut switch ON
D -
OD out switch ground Not continuity { OD cut switch OFF
: . _ B10 - Body ~ B
Shift solenoid valve A ground 11 - 15Q
. . B1 - Body
Shift solenoid valve B - ground 11 - 15Q -
. _ B9 - Body _ _
TCC solenoid vaive ground 11 -158
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-55

5
.
®

NN T ) HionD
B1 h Gue
14 82 H Is
AFM B4
L

TERMINAL ARRANGEMENT OF ECM COUPLER
(VIEWED FROM HARNESS SIDE)

(M/T VEHICLE}

E [AFM:AB)

{A/T VEHICLE)

[AFM:D3}

T L e o e T L T LT T T

6E1087 6E1088

GE1089

TERMINAL ARRANGEMENT OF ECM COUPLER
{VIEWED FROM HARNESS SIDE}

{M/T VEHICLE)

Y e —
ARt nnEnniE EEuNNME
EliEEEEEEEEEE ENEEENE

(AT VEHICLE) [AFMD3)

R RaRaSAdSamESamuSHEEHESESamaamESaEEEE

6E1088

ON VEHICLE SERVICE

ELECTRONIC CONTROL SYSTEM

MASS AIR FLOW SENSOR (MAF SENSOR)

Inspection

NOTE:

Use voltmeter with high-impedance (10 kQ/V minimum) or
digital type voltmeter.

1) Remove ECM with bracket, relays, fuse box and wire har-
ness previously outlined.
2) Connect couplers to ECM.

3) Connect voltmeter to “B +” terminal of MAF sensor cou-
pler disconnected and ground.

4} Turn ignition switch ON and check that voltage is battery
voltage.
If not, check if wire harness is open or connection is poor.

5) Turn ignition switch OFF and connect MAF sensor cou-
pler to MAF sensor.

8) Turn ignition switch ON and check voltage at AFM termi-
hal.

Voltage: 1.0 - 1.6V

7) Start engine and check that voltage is lower than 5V and
it rises as engine speed increases.
(Reference data: 1.7 — 2.0V at specified idle speed)

If check result is not as specified above, cause may lie in
wire harness, coupler connection, MAF sensor or ECM.
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AUTOMATIC TRANSMISSION 7B1-1

SECTION 7B1

AUTOMATIC TRANSMISSION

(4 A/T)

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

® Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK" position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION .. .ttt ittt ettt est et ttannernraanennnnss e teesaa i aes 7B1- 2
ELECTRONIC SHIFT CONTROL SYSTEM .. .uvvetteeeee e eeeeeeeeannns, T, 7B1- 2
Powertrain (Engine) Control Module (PCM/ECM) ...ttt et e et e ettt e 7B1- 2
Automatic Gear Shift Diagram ....... ... e e 7B1- &
D A G SIS . .. e 7B1- 8
TRANSMIS S ION UNIT i i it e ettt e v et e e et e e e 7B1- 8
O E: Lo LU T o T I - | 7B1- 8
ELECTRONIC SHIFT CONTROL SY ST EM 1\ttt vt et tstreaneireennesanssaseesnneesansesseneeres 7B1- 2
On-Board Diagnostic SYStemM ..oyttt trritrrnereensnneranneerseeersnns et arecib e 7B1- 9
Precaution in ldentifying Diag. Trouble Code ........viiiniiii i vt e rierananse, 7B1- 9
Precaution on Troubleshooting ... .. ve ittt e et e et e e 7B1- 9
DE: Te g T o1 (ol Lo 1 - T 7B1-10
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7B1-2  AUTOMATIC TRANSMISSION

GENERAL DESCRIPTION
ELECTRONIC SHIFT CONTROL SYSTEM

\ Final gear
Engine Torque converter Planetary gear reduction unit
1
Qil pump Clutch and brake
_I— :
Shift solenoid valves A/B. Control valve
TCC sclenoid valve. "
i
1
!
A/T vehicle speed sensor ——r::: Powertrain {Engine) control il Transrmission range switch
| 7o module(PCM/ECM) i

Vehicle speed sensor T T T 11 = O/D cut switch

1
(in speedometer) I ! } ] : :
: : MIL ("CHECK | | "OD/OFF" "POWER" || «=== Mode selector switch
Throttle position sensor  [——+ | | _ENGINE"light} | | light light :
|
l L

- =~  Transfer 4WD-low switch

i I wuess- POWeEr transmission
Engine coolant temp. sensor — Fivid pressure circuit

——= Electric signal

781001
POWERTRAIN (ENGINE} CONTROL MODULE (PCM/ECM)
The PCM is an electronic circuit component that controls gear shift and TCC lock-up according to the
signal from each sensor. It is a microcomputer consisting of an [C, transistor, diode, etc. It is installed
to the underside of the instrument panel at the driver’s seat side.

1. Battery

2. Ignition switch

3. Main relay

4, ECT sensor

5. TP sensor

6, VSS lin speedometer)

7. AITVSS (in AT)

8. Lighting switch

9. Brake switch
10. Made selector switch
11, OD cut switch
12. 4WD low switch
13
14
15
16
17
18
19
20

. Transmission range switch
. PCM
. MIL (“CHECK ENGINE" light)
. Monitor coupler
. DLC
. “OD/OFF” indicator light
. "“POWER" indicator light
. Shift solenoid valve A
21. Shift solenoid valve B
22. TCC solenoid valve
23. Engine ground
GNDZ/GND3 24, Vehicle with immobilizer
23 25. Vehicle without immobilizer

TERMINAL ARRANGEMENT OF PCM COUPLER {(VIEWED FROM HARNESS SIDE)

Vahicle with immobilizar)1
LG

U% lpwe 14 oD} sP SE fvec] on|  [sep 16

88| B1 RG{| szewr|ool]

b = e =

s3fs1|r{mn|D]2]|L [srel [THA VTA B8R

v

joRY SOy B2

781002 781003
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AUTOMATIC TRANSMISSION 7B1-3

. Reference voltage
. Qutput voitage

. ON/QFF signal

. Ground

. Resistance

. Brush

. Rotor

4321

NN EWN -

781004

1 Vehicle speed sensor
2 Qilpan
3. Transfer

781005

Throttle Position Sensor

This sensor is installed to the throttle valve shaft. Throttle
valve opening signal are transmitted from TP sensor to
PCM. as voltage signal.

PCM uses it as one of the signals to control transmission
gear shift.

- Vehicle Speed Sensor

This sensoris a pulse generator type that detects revolution
of the output shaft (vehicle speed) in the transmission case.
The pulse generator is a noncontact sensor consisting of a
permanent magnet, coil and gears.

As the gear of the output shaft turns, the magneflux from
the permanent magnet varies and a voltage of the frequen-
cy corresponding to the rotor revolution occurs in the coil.
This voltage is inputted to the PCM where PCM judges the
output shaft revolution or the vehicle speed. The vehicle
speed is also detected from the speed meter.

Transmission Range Switch

A transmission range switch is provided so that the engine
can be started only when the shift leveris in the “P” or “N”
position.

| 6| 5| 9| 847|321
P | 00 | ofo
R O O
N O—0 | O O
D O O
2 O QO
L O O

781006
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7B81-4 AUTOMATIC TRANSMISSION

1. Brake switch

781007

_—

A

781008

1. O/D cut switch
2, Shift lever

7B1009%

1. 4L switch

7B1010

Brake Switch

The same switch is used as the brake lamp switch. It disen-
gages the TCC when the brake is depressed while the TCC
is operating.

Engine Coolant Temperature Sensor (ECT Sensor)

The coolant temperature sensor is used and it prevents
gear change to the O/D gear and TCC operation when the
engine coolant temperature is 30°C (86°F) or lower.

O/D Cut Switch
The gear shift up or shift down to and from the O/D gear can
be selected with this switch.

OD cut switch status | Switch position “"QD/OFF” light

ON {continuity) Released ON
OFF {not continuity) | Depressed OFF
Transfer 4L Switch

This switch detects that the 4-wheel drive low gear is en-
gaged and prevents the gear change into O/D and lock-up.
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AUTOMATIC TRANSMISSION 7B1-5

Mode Selector Switch
' 2 The gear shift timing, normal or power, can be selected by
Q) using this switch.

1. Mode selector switch
2. Shiftlever

78101
Fail Safe Function
This function is provided by the safe mechanism that assures safe driveability even when the shift so-
lenoid valve or speed sensor fails.
The table below shows the gear position in each shift under a normal/abnormal condition.

Conditi i i
enaiion Normmal Shift solenoid | Shift solenoid Shift soleroid
Shift position orma vaive—A abnormal | valve-B abnormal abnormal
1st 1st
2nd 3rd
3] O/D
3rd O/
O/D o/
1st 1st
2 2nd 3rd 3rd
3rd
(3rd)
1st 1st
L 1st 1st
{2nd) (2nd)
Change Mechanism
P Shift the select The same select pattern shift lever is used as the floor type
I l ton puahed and frequently used “N” and “D” ranges are made select-
R in. able freely.
t+10
ﬁ D O Shift the select
0 ‘ lever without
ﬁ 2 ‘ pushing its
button.
L

781012
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781-6 AUTOMATIC TRANSMISSION

AUTOMATIC GEAR SHIFT DIAGRAM
Automatic shift schedule as a result of shift control is shown below. In case that select lever shifted
to L at a speed higher than 52 km/h (33 mile/h), 2nd gear operates first and then down shifts to 1st at
a speed lower than that. No up shift is available in L.
The same as, the select lever shifted to 2 at a speed higher than 100 km/h (63 mile/h), 3rd gear operates
first and then down shifts to 2nd at a speed lower than that. No up shift is available in 2.

Power Mode Unit: km/h
{mile/h)
Throttle opening shift 1—>2 23 34 43 32 21
Full throttl 49 94 132 120 - 85 42
Hi throttle (31) (59) (83) (75) (53) ' (26)
18 36 48 35 29 7
Closed throttle (1) (23) (30) (22) (18) (4)
Gear Shift Diagram
9 100 12122 23 243 3-r4 34
80
80
g 70
a2
)
2 ]
E 50
% w
£
30
2 : 7 .
0 1 I i
E i l ...... wnlsh[ft
09 0 20 30 40 S0 60 TO 80 90 W00 1{0 1:‘40 |:;D 140 150 {krm/h}
0 10 20 30 43 50 60 70 BO 86 (mila/)
Vehicle speed
TCC Lock-up Diagram
‘%" i 3rd ath  3rdsth
9
80
g
: - Vi
) ;
£ 3rd
f" 30 4 Ath
20
——'TCCON
10 i'
I | TCG OFF
09 o 2 %0 AL 100 120 120 530 140 150 (kmm)
6 20 a0 48 S0 68 5 86 9 (milemt
Vehicle spead

781013 781014
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AUTOMATIC TRANSMISSION 7B1-7

o 10 Z0 30 a0 5 60 70 80 35 {milem)

Vehicle speed

Normal Mode Unit: km/h
(mile/h)
Shift
Throttle opening 1—2 2->3 3—4 43 3—>2 21
Full throttl 44 83 120 112 74 39
ull throttle (28) (52) (75) (70} (46) (24)
losed throttl 14 32 45 35 29 7
Closed throttle (©) (20) (28) (22) (18) (4)
Gear Shift Diagram
(%) 100 12 1-+2 V 2+3 23 34 34
90
80
70
£ 60
g ]
% 50
> 4
g 30
E
20
—Yeshift
10 1 1 §
i o
1] 13 L] T
I0 10 20 30 40 S0 60 V0 8% 90 100 110 120 130 140_ 150 {km/h)
o 10 2 3 ap & 66 70 8 90 (milem)
Vehicle speed
TCC Lock-up Diagram
{%) 3rd dth 3rdrdth
100
70
£ ;
§ & KX : 3
Q
4 50
2 “ , 4th
E i
E 30 i 4th
20
— TCC ON
19 T
dyr 1 b e TCC OFF
¢ 0 10 20 303r403rd581hg§T70 80 S0 100 10 1;0 I;ﬁ 40 150 (kervh)

781015 781016
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7B1-8 AUTOMATIC TRANSMISSION

DIAGNOSIS

TRANSMISSION UNIT

MANUAL ROAD TEST

This test checks the gears being used in “L”, “2” or “D"

range when driven with unoperated gear shift control sys-

tem. Test drive vehicle on a level road.

1} Disconnect coupler of shift solenoid valves on transmis-
sion,

WARNING:

To avoid the danger of being burned, do not touch
the hot exhaust system when disconnecting shift
solenoid valves coupler.

2) With selector lever in “P” range, start engine and warm
it up.

3} With select lever in “L” range, start vehicle and acceler-
ate to 20 km/h (12.5 mile/h). Check in this state that 1st
gear is being used.

4) At 20 km/h {12.5 mile/h), shift select lever to 2 range and
accelerate to 40 km/h (25 mile/h). Check in this state that
3rd gear is being used.

5) At 40 km/h (25 mile/h), shift select lever to D range and
check that O/D gear is used when speed is higher than 40
km/h {25 mile/h).

6) After above checks, stop vehicle then engine, and con-
nect solenoid valves coupler.

WARNING:

To avoid the danger of being burned, do not touch
the exhaust system when connecting shift sole-
noid valves coupler.

7) Ground diagnosis switch terminal in monitor coupler,
turn ON ignition switch and make sure that MIL (”CHECK
ENGINE” light) indicates code No.12.
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AUTOMATIC TRANSMISSION 7B1-9

DI
X CHECK =
w ENGINE ~
TN

781017

Read as “Code Nop.12"

0.3 0.3 0.3

seconds seconds seconds
ON

Beginning of
signal

OFF
1.0 0.2 3.0
second seconds seconds

Code No.12 (Normal)

Beginning
of next
signal

781018

ELECTRONIC SHIFT CONTROL SYSTEM

The powertrain (engine) control module (P(E}CM) with on-
board diagnostic system (self-diagnosis function) operates
as described below.

When diagnosing a trouble in the electronic shift control
system, use “DIAGNOSTIC FLOW CHART"” and “DIAGNOS-
TIC TROUBLE CODE TABLE” on the following page.

ON-BOARD DIAGNOSTIC SYSTEM

(SELF-DIAGNOSIS FUNCTION)

¢ When the engine is OFF and the ignition switch is turned
ON, the malfunction indicator lamp (“CHECK ENGINE“
light) lights for its bulb check of malfunction indicator
lamp (“CHECK ENGINE” light).

® Should an abnormality have occurred in the electronic
shift control system while the ignition switch is ON or the
engine running, the area where the abnormality has oc-
curred is stored in the P(E)CM memory and it remains in
the memory till ignition switch is turned OFF.

® The affected area in the memory is indicated by flashing
of malfunction indicator lamp (“CHECK ENGINE" light)
when the diag. switch terminal is grounded.

PRECAUTION IN IDENTIFYING DIAG. TROUBLE CODE

o Before checking the diag. trouble code, be sure not to
turn OFF the ignition switch, disconnect the P(E)CM or
battery negative cable. Or the memory will be erased.

e Each trouble code is indicated 3 times. Write it down so
as not to forget it. When an abnormality exists in more
than one area, their code Nos. are indicated from the
smallest to larger numbers.

PRECAUTION ON TROUBLESHOOTING

¢ “Normal operating temperature” in the diagnostic flow
chart means that the engine coolant temperature is 80°C
(176°F) and A/T fluid temperature is 70-80°C (158-176°F).

® Do not connect an ochmmeter, voltmeter, etc. directly
{with the coupler disconnected) to the P(E}CM terminai.
It may cause damage to the P(E)CM.
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7B1-1¢  AUTOMATIC TRANSMiISSION

DIAGNOSTIC FLOW CHART

START

¥

1. Perform test driving.

2. After test driving, hold engine
running in “P” position applied
with parking brake.

3. Using service wire, ground
diag. switch terminal and ob-

serve malfunction indicator
lamp (“CHECK ENGINE" light). |>‘

1. Monitor coupler B: Diagnosis
switch terminal
D: Ground terminal

¥
Malfunction  indicator  lamp Diagnostic trouble code indicated. No trouble code indi-
{“CHECK ENGINE" light) doesn’t cated. (Code No.12 only)
operate properly. {doesn't light,
doesnt blink or doesnt output

code.) Are they A/T related code (refer to
Diagnostic Trouble Code Table) Check according to flow
only? chart for each symptom.
Proceed to DIAGNOSTIC FLOW NO -
CHART in section 6E1. YES No gear shift ocours.
! o Proceed to Diag. flow
chart A.

Record trouble code No., turn OFF
ignition switch to erase diag.

trouble code memory. Faulty shift point,

|| Proceed to Diag. flow

chart B.
¥

Check trouble code area and re-

pair. Gear does not shift to
0/D.

—™ Proceed to Diag. flow

chart C.

Is trouble corrected?

No TCC lock-up occurs.
Proceed to Diag. flow
—™ chart D.

NO

YES

END

7B1019
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AUTOMATIC TRANSMISSION 7B1-11

Diagnostic Trouble Code Table (A/T Related Code)

Code No, Diagnostic Area Diagnosis
12 - Normal
61 Shift sclenoid valve A or its circuit open or shorted to power
Shift solenoid valve A circuit.
62 Shift solenoid valve A or its circuit shorted to ground.
63 Shift solenoid valve B or its circuit open or shorted toc power
Shift solenoid valve B circuit.
64 Shift solenoid valve B or its circuit shorted to ground.
65 TCC solenoid valve orits circuit open or shorted to power cir-
TCC solenoid valve cuit.
66 TCC solenoid valve or its circuit shorted to ground.
Defective switch or its circuit {more than two transmission
72 Transmission range switch range switches of “R”, "N",."D.”, “2"and “ L." turned ON si-
multaneously or no transmission range switch turned ON
while vehicle running).
75 A/T vehicle speed sensor Defective sensor or its circuit. (open or short)

Fail-Safe Table

Code No. Diagnostic Area Fail-Safe Function
14 After 15 min. from engine start, TCM release inhibitions of
ECT sensor .

15 shift to OD gear and TCC lock-up.

21

27 TP sensor Throttle opening is controlled as closed.

61 Shift solenoid valve B.

. . 1st, 2nd and 3rd gears ON, 4th {(O/D) gear OFF.

o Shift solenoid valve A For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.

63 Shift solenoid valve A.

. . 1st gear ON, 2nd 3rd and 4th (O/D} gears OFF.

o Shift solenoid valve B For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.

65

pos TCC solenoid valve TCC solencid valve OFF.
Priority order is “L"” — “2" — “N" — “D” — “R",

72 Transmission range switch {(When t.w? or more sngpals.lnputted same time)
Transmission range switch is controlled as “D” range.
{When no signal inputted)

75 A/T vehicle speed sensor Signal from vehicle speed sensor {in speedometer) is used.
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781-12 AUTOMATIC TRANSMISSION

DIAGNOSTIC FLOW CHART A

NO GEAR SHIFT OCCURS

3

Warm up engine and transmission to normal
operating temperature,

Go back to “DIAG. FLOW
CHART" on page 7B1-10.

Transmission or manual select
control system faulty.

Ti 1 indicated.
Check diag. trouble code. rouble code indicated -
No trouble code
indicated.
Perform manual road test referring to p. NG
7B1-8. Is it QK? -
0K
1. With solenoid valves coupler connected, OK
turn ignition switch ON,
2. Conduct a road test in “D” range and
check voitage at each solenoid terminal.
For relationship between vehicle speed
and each gear position, refer to gear shift
diagram.
Vehicle 1st 2nd 3rd dth
speed | range | range | range | range
Shift
solencid Battery | Battery ov ov
—A(Sy) voltage | voltage
Shift Battery | Battery
solenoid ov ov
"B (S, voltage | voltage
NG
With P(E)CM coupler connected and select le- NG

ver shifted to “D” range, check voltage at “L"
and “2"” range signal terminals. Voitage at
each terminal should be OV.

Shift solenoid valve-A, B or
transmission faulty.

OK

Reptace F(EJCM and recheck.

3

Shift switch or its circuit faulty.

Terminal Arrangement of P(E}CM Coupler (Viewed from harness side)

B13|B14

$q: Shift solenoid A (S¢) terminal
S3: Shift solenoid B {S2) terminal
L: “L” range signal terminal
2: 2" range signal terminal

781020
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AUTOMATIC TRANSMISSION 7B1-13

DIAGNOSTIC FLOW

CHART B

FAULTY SHIFT POINT

| |

Warm up engine and transmission to normal

operating temperature.

Y

Go back to “DIAG. FLOW

CHART” on p. 7B1-10.

TP sensor
faulty signal circuit.

maladjusted or

Mode selector switch or its cir-

cuit fauity.

Trouble code indicated.
Check diag. trouble code. -
No trouble code
indicated.
Check throttle position sensor referring to NG |
section 6E1. w
0K
¥
1. With ignition switch OFF, connect P(E)CM
coupler.
2. Check voltage at “PWR" terminal.
Mode selector g apr
switch hi Pt
position position position
Voltage Battery voltage oV
NG
OK
¥

Replace P{E)CM and recheck.

Terminal Arrangement of P(EYCM Coupler {Viewed from harness side)

PWR : “PWR" terminal

781021
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781-14 AUTOMATIC TRANSMISSION

DIAGNOSTIC CHART C

NO GEAR SHIFT TO O/D

Y

Warm up engine and transmission to normal
operating temperature.

y

Check diag. trouble code.

Trouble code indicated.

Go back to “DIAG. FLOW

No trouble code
i indicated.

Y

CHART” in p. 7B1-10.

Manual select control system

or transmission faulty.

Shift solenoid valve-A, B or

7| transmission faulty.

Shift switch or its circuit faulty.

Perform manual road test referring to p. NG
7B1-8, '
Doss gear shift to O/D {4th gear) occur in
manual road test?
OK
1. Withignition switch OFF, connect solencid
valves coupler.
2. Conduct road test in “D” range and check
voltage at each solenoid terminal.
Vehicle ist 2nd 3rd 4th
speed | range | range | range | range
Shift
solenoid Battery | Battery ov oV
_A(Sy) voltage | voltage OK
Shift
. Battery | Battery
fg'?g:)'d OV | voltage | voltage | OV
NG
: NG
1. With P{E)CM coupler connected, turn igni- -
tion switch ON,
2. With select lever shifted to “D” range,
check voltage at “L” and “2" range signal
terminals. it should be OV.
OK
With coupler connected, check voltage at
“0D” terminal.
O/D cut switch
position OFF ON
Voltage Battery voltage ov
OK
NG

Fauity O/D cut switch or its cir-

Y
To be continued

cuit shorted.
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AUTOMATIC TRANSMISSION 7B1-15

Continued
Check ECT sensor referring to section 6E1. Is NG
it good condition? = ECT sensor fauity.
OK
With coupler connected, check voltage at NG Faulty 4WD-L switch or its cir-
“L4" terminal. cuit shorted.
T’agzie" 4L or N 2H or 4H
gea position position
position
Voltage oV Battery
voltage

OK

Replace P(E)CM and recheck.

Terminal Arrangement of P{(EJCM Coupler {(Viewed from harness side}

82 L4 0D
! P
7 +—F
81 85{87 |
a1 B14(8385
L]
B 2L

$1: Shift solenoid A {S4} terminal L: “L" range signal terminal
S: Shift solencid B (S2} terminal 2

L4: 4WD low switch terminal
: "2" range signal terminal

0OD: 0D cut switch terminal
781022
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7B1-16 AUTOMATIC TRANSMISSION

DIAGNOSTIC FLOW CHART D

NO TCC LOCK-UP OCCURS.

A

Warm up engine and transmission to hormal
operating temperature.

Y

Check diag. trouble code.

Trouble code indicated.

No trouble code
indicated.

Conduct roat test under following conditions
and check if battery voltage is obtained at
"Sa" terminal.

® O/D cut switch ON. {O/D OFF light turn ON.)
# Normal mode in “D"” range.

Go back to “DIAG. FLOW
CHART” in p, 7B1-10.

Solenoid valve No.2 (TCC sole-
noid valve} or transmission
faulty.

Faulty brake pedal switch or its
circuit shorted.

ECT sensor faulty.

® Transfer “2H" gear position. 0K
® Accelerate till vehicle speed reaches about
80 km/h and reduce throttle valve opening
so that it is open less than 20%.
NG
¥
Check voltage at “BR” terminal.
When When
Brake pedal released depressed NG
Battery
Voltage ov voltage
r OK
Check ECT sensor referring to section 6E1, NG
Is it good condition?
il oK
Check voltage at “L4" terminal.
Trgz:‘;er 4LorN 2H or 4H NG
position position position
Voltage oV Battery
‘ voltage
GK
L

Replace P(E)CM and recheck.

Faulty 4WD-L switch or its cir-
cuit shorted.

Terminal Arrangement of P(E)JCM Coupler (Viewed from harness side)

gl

D21

S3: TCC control solenoid terminal
BR: Brake switch terminal

L4: 4WD low switch terminal

BR

781023



James
http://www.rhinoman.org




SUPPLEMENTARY SERVICE MANUAL
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TABLE OF CONTENTS | SECTION
FOREWORD

HEATING AND AIR
This SUPPLEMENTARY SERVICE MANUAL CONDITIONING
{GROUP 2) is a supplement to GROUP 1, Heating and Ventilation 1A
Applicable model: BRAKES 5
SE416 vehicles on and after following body No. | BODY ELECTRICAL SYSTEM 8
(x} JSAETA02V01300001 (x)
(x) JSAETAO1CTV300001 (x) RELATED SERVICE MANUAL
{x) JSSAETAOTVTV300001 (x) Refer to FOREWORD of GROUP 1
TA01C-300001
TA01V-300001

Therefore, whenever servicing applicable
model, consult GROUP 2 first. And for any sec-
tion, item or description not found in GROUP
2, refer to GROUP 1.

When replacing parts or servicing by disas-
sembling, it is recommended to use SUZUK]
genuine parts, tools and service materials (lu-
bricants, sealants, etc.) as specified in each de-
scription.

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est product information available atthe time of
publication approval. And used as the main
subject of description is the vehicle of standard
specifications among others. Therefore, note
that illustrations may differ from the vehicle
being actually serviced. Therightisreservedto
make changes at any time without notice.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1996
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HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

& Service on or around Air Bag System Components or Wiring must be performed only
by an authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAU-
TIONS in Section 9J under “On-Vehicle Service” and the Air Bag System Component
and Wiring Location view in Section 9J before performing service on or around Air Bag
System Components or Wiring. Failure to follow WARNINGS could result in unintended
air bag deployment or could render the air bag inoperative. Either of these two condi-
tions may result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is
turned to the “LOCK” position and the negative cable is disconnected from the battery.

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnos-
tic module (SDM).

NOTE:

e For the descriptions (items) not found in this section, refer to SECTION 1A of the Service Manual

mentioned in FOREWORD of this manual.
® The link mechanism of the heater varies depending on the specifications.

CONTENTS
GENERAL DESCRIPTION .. ... ittt ittt ettt e s ttaeeer st s aessaaasnnnasennnsnnassnnnsnses 1A-
HEATER CONTROL OPERATION ..ottt ittt ittt et st e eeaas st tsasrsaannnstanasaransrsnnnnns 1A-
TROUBLE DIAGN O SIS . it ittt it tre it ttattet e et essasssannrassissssasannsossenasnnenns 1A-
WVIRING CIRCUIT & .ottt ittt tete et e i saa st ansasasaniasssanrsasaastssansessbirterasnsnnns 1A-
ON-VEHICLE SERVICE .. ... ititii ettt it et taaneeereanaasnanstsssnssaneantasnanrnnnssasrons 1A-
Mode CoNtrOl SWIICN ..ottt i ittt et iat e ean e ennnsrsarsiassansssnnsannnnsnnss 1A-
OO A CTUATOF « ottt st te s teene s e tas s aas st saanisanaeenseenetsnssnsstasessssessneaasenns 1A-
Heater Control Lever Assembly ... i ittt e iiaaas et aaarsanaaanes 1A-

OOl CablEs . .ottt it it ittt sesasnsessecreneatotesatnassnsassesesnseannnsnsenssnns 1A-1
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1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION

The heater, an in and out air selectable-type hot water heater, is so constructed that it is possible to
assure an agreeable ventilation at all times by providing the ventilator air outlets at the center and both
sides (right and left}) of the instrument panel, the hot air outlet at a place close to the feet of front pas-

sengers, and the defroster air outlets at places, right and left, along the windshield glass.

The heater and ventilation consist of following parts.

N RWN -

. Side ventilator outlet

. Side defroster outlet

. Center ventilator outlet
. Floor qutlet

Front defroster cutlet

. Heater unit

Inside air

. Qutside air

. Control lever

. Mode control switch
. Mode actuator

. Cable joint

. Defroster duct

. Ventilator duct

. Blower mator unit

. Rear duct

1A-001
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HEATER AND VENTILATION 1A-3

Mode control switch ¢

—

( ole|lalaie

~ R B oW

f' ‘J ’J IJ ] R OFFO0OD O
[m-—— <> D
Wl >4} >

1A-002

ﬂ VENTILATION

‘H BI-LEVEL

;’J HEAT

;’.l HEAT & DEFROSTER

@ DEFROSTER

et TN CIRCULATION

TN FRESH AIR

1A-004

HEATER CONTROL OPERATION

For mode selection, press mode control switch as desired.
Then the mode actuator will move the link to change the
mode.

MODE CONTROL SWITCH
BI-LEVEL (374 } is a position used to keep cooling the head
and warming the feet.

CONTROL LEVER A

CONTROL LEVER B

A temperature control lever.

The temperature of air is controlled by this lever.

To make the heater warmer, set it to the “HOT" position.

CONTROL LEVER C
A blower speed selecting lever. The blower speed is in-
creased as the lever is moved from left to right.
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1A-4 HEATER AND VENTILATION

A. FORCED VENTILATION

Side

Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent
< < <&
\d U
el o oo =[ BRI Outside Air
= ®ROFFDODO O3 Inside
||:n.:1::1:3--‘— =) = = A= Air
1 T —— ]
[} = = =} /
mﬁ\ Heater Blower
Rear Duct Foot
1A-005
B. QUTSIDE AIR-INTRODUCED HEATING
Side Side Side Center Side
Defrost  Defrost Defrost vent Vent  Vent
¥ U
i = — Cutside Air
AEIBERIR (==
R OFFDODDCD Inside
e e e e ——— oy I Air
- .
e =] =—} )
SN0 NE Heater Motor
AV BT
Rear Duct Foot
1A-006
C. INSIDE AIR-CIRCULATED HEATING
Side Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent
¥ |\
Qutside Air
GEEEEE (S

[_:I::CE---—

1l

\

| ——

S
.

Blower
Motor

i .Heater
NS S SRS

Rear Duct Foot

1A-007
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HEATER AND VENTILATION

1A-5

D. HEAD-COOLED/FEET-WARMED HEATING

Side
Defrost Defrost

Side Side Center Side
Defrost Vent  Vent Vent

|

JEEEECE= ==

QOutside Air

kK ] )
i 3 Bl
O & S Heater Mg::err
Rear Duct Foot
1A-008
TROUBLE DIAGNOSIS
Trouble Possible cause Remedy

Heater blower won't
work even when its
switch is ON.

Blower fuse blown

Blower resistor faulty
Blower motor faulty
Wiring or grounding faulty

Replace fuse to check for short.
Check resistor.

Replace motor.

Repair as necessary.

Incorrect temperature
output.

Control cables broken or binding
Air damper broken

Air ducts clogged

Heater radiator leaking or clogged
Heater hoses leaking or clogged

Check cables.
Repair damper.
Repair air ducts.
Replace radiator.
Replace hoses.

When mode control
switch is changed,
air autlet port is not
changed.

Mode control switch faulty
Mode actuator faulty

Fuse blown

Wiring or grounding faulty
Air damper broken

Air ducts clogged

Check and replace as necessary.
Check and replace as necessary.
Replace fuse to check for short.
Repair as necessary.

Repair damper.

Repair air ducts.
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1A-6 HEATER AND VENTILATION

WIRING CIRCUIT
vt

Lg
Combination switch
v
R/Y -5

Mode control switch

e
eld clb|a
Ikilihgf

Heater resister
side

Gr!B! OFF o
a8 LoW| 010
P/G M | OO0
— Gr/R Y/Bi M2 | O—1O QO
,,I, HIGH| O—+1+0O O
(@O0 WO ©® ©®© O O | S
- P/B P/BI P R R
v o T m < 7
[ DRIVECIRCUIT | Sy By By [ g @ @ . ,@
T - <
g l —'wv-l-'wv-l-W\J
- B
MK ”
799%2%292¢%22¢ T T
™~
T
G/R G/W Mode actuator
* O @@
AIC amplifier l\‘l‘"
Blower motor
switch side
]
I i e
1. Battery 5. Blower motor switch 9. Mode actuator @
2. Main fuse 6. Heater resister
3. Main switch 7. Blower motor
4, Fuse box 8. Mode control switch

1A-009
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HEATER AND VENTILATION 1A-7

v

1. Center garnish

1A-010

e

=

&

N

7

1. Mode control switch

1A-011

|

Indicator lamp

&p

€1

v | ¥

=]

i

=]

by #
|
[

VENT

BI-LEVEL

HEAT DEF
AJC switch

DEF/HEAT

N
— |
e
.| 1S
~lC
=la
g | o
|

v

1. Mode control switch coupler

1A-012

ON-VEHICLE SERVICE

MODE CONTROL SWITCH

REMOVAL

1} Disconnect negative (-) cable at battery.

2) If equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.

3) Pull off control lever knobs.

4) Remove ashtray and center garnish mounting screws.

5) Remove center garnish with mode control switch.

6} Remove mode control switch from center garnish.

INSPECTION

Mode Control Switch
e Check if continuity exists between each pair of terminals
listed below when mode control button is pressed.

Mode Mode contro! switch terminals
VENT e—-k
BI-LEVEL e-I|
HEAT e-d
DEF/HEAT e-c¢
DEF e-b

® With battery voltage (+) connected to terminal “i” and (-)
to terminal “e”, press each mode control button and
check if indicator lamp lights.

® With battery voltage (+) connected to terminal “j” and (-)
to terminal “e”, check if illumination lamp lights.

A/ C Switch {if equipped}

® Press A/C button and check if there is continuity between
terminals “a” and “f". '

e With battery voltage (+) connected to terminal “g” and {-)
to terminal “h”, press A/C button and check if indicator
lamp lights.

INSTALLATION

1) Install in reverse order of removal.

2) If equipped with air bag system, enable air bag system.
Refer to “Enabling Air Bag System” in Section 8J.


James
http://www.rhinoman.org




1A-8 HEATER AND VENTILATION

1A-013

® ©

DEF
100° £ 2.5°
78.5°+2.5°
£3.6°x2.5°
42.6°x=2°

26.3°x£25°

FOR RIGHT HAND STEERING VEHICLE

Co 2
(4
18°£2.5°
DEF OD
26.3°x2.5°
DEF/ 56.4°+2.5°
HEAT
\ 79.1°x2.5°
HEAT 100° = 2.5°
VENT
BI-LEVEL
1. Lever

1A-014

MODE ACTUATOR

REMOVAL

1} Disconnect negative (-) cable at battery.

2} If equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.

3) Remove ABS controller bracket with ABS controller and
ICM (if equipped)}.

4) Disconnect mode actuator coupler.
5) Disconnect mode actuator rod from heater unit.
6) Remove mode actuator from heater unit.

INSPECTION

1) Connect battery voltage (+)to terminal “a’” and (=) to ter-
minal “g'".

2) Connect each terminal listed below to terminal “g
{negative {~) terminal of battery) and check if lever rota-
tion angle is as specified in figure at the left.

e

TERMINAL
MODE | Left hand steering ve- |Right hand steering ve-
hicle hicle
VENT f’ b’
BI-LEVEL e ¢’
HEAT d’ d’
DEF/HEA , '
T c e
DEF b’ il
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HEATER AND VENTILATION 1A-9

1. Center garnish 3. Ashtray
2. Instrument glove box 4, Glove box
compartment 5. Column hole cover
1A-015

1. Heater unit
2. Blower unit
3. Control cable

1A-016

1 1. Heater control lever assembly
2. Control cables

1A-077

INSTALLATION

1)} Install in reverse order of removal.

2} If equipped with air bag system, enable air bag system.
Refer to “Enabling Air Bag System” in Section 9J.

HEATER CONTROL LEVER ASSEMBLY

REMOVAL
1) Disconnect negative (-} cable at battery.
2) If equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.
3) Pull off control lever knobs.
4) Remove ashtray and center garnish mounting screws.
5) Remove center garnish,
6) Remove glove box and column hole cover.
7) Remove instrument glove box compartment.

8) Disconnect control cables from blower motor unit and
heater unit.
9) Disconnect heater blower motor switch connector.

10} Remove heater control lever assembly.
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1A-10 HEATER AND VENTILATION

INSPECTION OF HEATER BLOWER MOTOR SWITCH
Check heater blower motor switch for each terminal-to-ter-
minal continuity. For the detail refer to “WIRING CIRCUIT"
earlier in this section,

Lg P/B P/BI P/G P
LOW O———0
M1 O O O
M2 @ Q O
HIGH O O @)
Lg :Lightgreen P/BI : Pink with Blue tracer
P :Pink P/B : Pink with Black tracer

P/G : Pink/Green tracer

INSTALLATION

1) Install in reverse order of removal.

2) If equipped with air bag, enable air bag system.
Refer to “Enabling Air Bag System” in Section SJ.
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HEATER AND VENTILATION 1A-11

CONTROL CABLES

1. Hot-Cool controi lever
2. Blower speed control lever
3. Fresh-Circ. control lever
4. Cable joint

1A-018
REMOVAL

1) Remove heater control lever assembly.
Refer to “HEATER BLOWER MOTOR SWITCH” in this

section,

2) Disconnect control cables from control lever.

1 1. Heater control lever assembly
2. Control cables

1A-019

A. Heater Control {(HOT-COOL Selector) Cable

1} Move control lever to COOL. position.
2) Push lever fully in arrow direction to fix cable in position,

as shown.

1A-020
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1A-12 HEATER AND VENTILATION

™~

d||—o
EOFFDDDD ]\
o S '
= 3 J/

1A-022

B. Fresh Air Control (FRESH-CIRC Selector) Cable
1) Move control lever to FRESH position.

2) Push lever fully in arrow direction and fix cable with
clamp in position as shown in left figure.
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BRAKES 5-1

SECTION 5

BRAKES

NOTE:

® For the descriptions (items) not found in this section, refer to the same section of Service Manual
mentioned in FOREWORD of this manual.

¢ All brake fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one
of same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

85F00-5-1-1
CONTENTS
GENERAL DESCRIPTION ... ... ittt et te et ee i ie et sannarasreneasninenns 5-2 ﬂ
LSPV {Load Sensing Proportioning Valve) ASSEMBLY ..ottt it inieeeennnn 5-2
ON-VEHICLE SERVICE .. ... it ettt ittt et te e e tee et aaeaneanaannns 5-6
LSPV (Load Sensing Proportioning Valve) B &l . ...vv vt s e crnrrnsnnnarennsrronenseerss 5-6
1. REMOVE AND INSTALL LS PV ...ttt i i it e et i et et aaa e inanenenn 5-6
2. AFTER-INSTALLATION INSPECTION & ADJUSTMENT ...ttt ciiii et enes 5.7

3. FLUID PRESSURE TEST .ttt ittt et e e i e e e e aans s aas e rnneeraeaaneesns 5-7
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5-2 BRAKES

GENERAL DESCRIPTION
LSPV (Load Sensing Proportioning Valve) ASSEMBLY

As shown in figure below, LSPV is included within the brake circuit which connects the master cylinder
and the rear wheel brake. It controls the hydraulic pressure applied to the rear wheel brake according
to the loaded state of the vehicle {or weight of the load), whereby preventing the rear wheels from get-
ting locked prematurely.

If the front hydraulic pressure fail to increase (failure in the front brake circuit), it is so designed that
the fail-safe mechanism works and a hydraulic pressure higher than in normal condition is applied to
rear wheel cylinders.

[3 Door Vehicle)

To rear wheel
cylinder

E-Y

. 1. LSPV
’ M From master cylinder 2. LSPV lever
secondary chamber 2. Spring
From (Front brake circuit) 4, LSPV stay
master cylinder 5. Rear suspension
primary chamber upper arm

[5 Door Vehicle]

Lad P ) To rear wheal
From cylinder
master cylinder
primary
chamber

From master cylinder 1. LGPV
secondary chamber 2, LSPV lever
{Front brake circuit} 3. Spring

4. LSPV stay

5. Rear suspension

upper arm
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BRAKES 5-3

CONSTITUTION

. Plunger

. Lip seal

. LSPV lever

. Sensor spring

. From master cylinder
primary chamber

NN =

{Rear wheel brake}

6. From master cylinder
secondary chamber
{Front wheel brake)

7. To rear wheel brake

85F00-5-13-2

OPERATION

LSPV is installed to the vehicle body, with the end of the lever at its top connected to the upper arm
of the rear suspension by way of the sensor spring and the LSPV stay.

When some load is placed on the vehicle, the distance between the axle housing of the rear suspen-
sion and the vehicle body (chassis} (i.e. coil spring height) changes, whereby the sensor spring length
also changes.

As the sensor spring length changes, the force affecting the plunger in LSPV by way of the lever
changes so that the hydraulic characteristic suitable for the load weight becomes available.

When empty

As the sensor spring is pulled by comparatively weak force, the force applied to the plunger is also
small and the hydraulic characiteristic takes a low bend point as shown in the graph below.

When loaded

As the sensor spring is pulled by comparatively strong force, a larger force is applied to the plunger
50 that the hydraulic characteristic takes a higher bend point in the graph below.

The relationship between the force applied to the plunger and the bend point in the hydraulic charac-
teristic graph is described on the following page.

Hydraulic characteristic
—7 .-/ When
1 i . loaded
When fail-safe is _
g at work ’ When
= ﬂ empty
a3
o
2 A
g 2 When loaded
£z ~¥ _ (When moderately
25 - loaded)
") When 2 2 ; When empty
f="wm 2
]
Position of Y 5 B
LSPV stay th -‘3‘.-2' “ad
i <
PR o -
i Lare” Fmanty When
T o loaded Input hydraulic pressure
L LA (Oil pressure applied from master cylinder)

85F00-5-14-1
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5-4 BRAKES

. Piunger valve

. Lip seal valve

. Inlet port
{From master
cylinder}

4. Qutlet port

{To rear brake}

W) Ry =

Qutput hydraulic

pressure

Input hydraulic pressure

85F00-5-14-4

X Y
Sc

©

58

o

» 9

I

af

ez tand

= W

a8 Pc

09

2% !

588

o 8

S3c X

% = Input hydraulic pressure
oL3 d p .
{Hydraulic pressure from master cylinder)

Reference:

The bend point Pc and gradient tang are obtained
by using the following equations.

_F_ _ 5p-Sp-5¢

Sp tang = Sa-Se
F :Force from sensor spring
Sa :Larger diameter sectional area of plunger
Sg :Smaller diameter sectional area of plunger
S¢ :Sectional area of plunger to O-ring outer
diameter ¢ontact

When LSPV not at work

Operation from the inoperative state till the input hydraulic
pressure (fluid pressure from the master cylinder) reaches
the bend point Pc in the graph as shown.

The input hydraulic pressure passes between the plunger
and lip seal {valve) and without receiving any control, it is
discharged through the outlet port.

When LSPV at work

As the input hydraulic pressure increases, the force applied
to the plunger grows stronger than the sensor spring force
and moves the plunger upward in the figure and as a result,
the valve closes the fluid passage. The hydraulic pressure
then is represented by the bend point Pc in the graph.

As the incoming hydrautic pressure rises even higher, the
hydraulic pressure “A” increases and pushes down the
plunger, opening the fluid passage.

By repeating this operation (open/close), the valve controls
the output hydraulic pressure (hydraulic pressure to the
rear brake).

Therefore its characteristic is represented as a line with a
certain gradient,
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BRAKES 5-5

P¢’

; 9" Failure in the
z front brake

Normal
B gperation

Pe' = F

P¢ < Pg’
tang < tanty’

Sg - 5¢

\

86F00-5-15-4

When fail-safe at work

When the hydraulic pressure is not applied to the front
brake {secondary), the force to push up the plunger reduces
by the amount corresponding to that of the front brake. This
means thatin order for the plunger to operate, a higher than
normal hydraulic pressure is required for the rear brake
(primary). Thus, a hydraulic pressure exceeding the normal
level is supplied to the rear brake (rear wheel cylinder).
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5-6 BRAKES

1. LSPV assembly
2. LSPV spring
3. LSPV stay

1. Stopper bolt
2. LSPV lever

Apply grease

ON-VEHICLE SERVICE
LSPV (Load Sensing Proportioning
Valve) R & |

1. REMOVE AND INSTALL LSPV

REMOVAL

1) Clean around reservoir cap and take out fluid with sy-
ringe or such.

2} Hoist vehicle.

3} Disconnect brake pipes from LSPV.

4} Remove LSPV assembly from vehicle body.

NOTE.:
As shown in figure, LSPV assembly should be removed
together with its spring and stay installed as they are.

5) Remove spring and stay from lever.

CAUTION:

e Stopper bolt of LSPV lever should not be loos-
ened or tightened.

e LSPV assembly must not be disassembled.
Replace with new one if defective.

INSTALLATION

CAUTION:
Refer to above CAUTION.

Install by reversing removal procedure, noting the follow-

ing.

1) Apply multi-purpose grease to upper and lower joint of
coil spring.
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BRAKES 5-7

1. LSPV lever
2. Stopper bolt
3. Coil spring

“ﬁ

2) Torque each bolt and nut to specification as indicated as
indicated spectively in figure.

Tightening Torque

(a): 23 N-m (2.3 kg-m, 16.5 Ib-ft)
(b): 7.5 N-m (0.75 kg-m, 5.5 Ib-ft)
{c): 16 N-m (1.6 kg-m, 11.5 Ib-ft)

3) Upon completion of installation, fill reservoir tank with
specified fluid and bleed air from brake system.

NOTE:
Make sure to bleed air from LSPV bleeder without fail.

4) After bleeding air, check that LSPV is installed properly,

referring to following INSPECTION & ADJUSTMENT
section.

2. AFTER-INSTALLATION INSPECTION &
ADJUSTMENT

Confirm the following before inspection and adjustment.

® Fuel tank is filled with fuel fully.

® Vehicle is equipped with spare tire, tools, jack and jack
handle.

¢ Vehicle is free from any other load.

With vehicle in above conditions;

1) Place it on level floor.

2) Pushup LSPV lever with finger till it contacts stopper bolt
and measure length of coil spring (“L” in figure) as it is
pulled.

3) Spring length “L” should be as specified below.

Spring length “L”
3 Door vehicle: 103 mm (4.054 in.)
5 Door vehicle: 98 mm {3.858 in.)

4) If it isnt, adjust it to specification by changing bolt “a”
tightening positions as shown in figure. After adjust-
ment, tighten nut to specified torque.

NOTE:

Check to make sure that LSPV body and brake pipe
joints are free from fluid leakage. Replace defective
parts, if any.
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5-8 BRAKES

1. Weight

3. FLUID PRESSURE TEST

Test procedure for LSPV assembly is as follows.

Before testing, confirm the following.

® Fuel tank is filled with fuel fully.

e Vehicle is equipped with spare tire, tools, jack and jack
handle.

1) Place vehicle on level floor and set 100 kg {221 |bs)
weight siowly on axie housing center.

2) Install pressure gauge to front and rear brake.

Special Tool
(A): 09956-02310

NOTE:
Pressure gauge should be connected to bleeder of front
(left side brake) and rear brakes.

3) Depress brake pedal gradually till fluid pressure of front
brake becomes as specified below and check corre-
sponding pressure of rear brake then. It should be within
specification given below.

Front brake Rear brake

5000 kPa
50 kg/cm?
711 psi

2000 — 3200 kPa
23 - 29 kg/ecm?
327 - 412 psi

As done above, apply 100 kg/cm? pressure to front brake
and check that rear brake pressure then is within specifi-

cation as given below.

Front brake Rear brake
10000 kPa 3500 - 4500
100 kg/em? 35— 45 kg/lcm?
1422 psi 498 — 640 psi

4) If rear brake pressure is not within specification, adjust
it by changing bolt “a” tightening position as foflows.
e If rear brake pressure is higher than specification,
move bolt “a” upward and if it is lower, downward.
¢ Repeat steps 3} and 4) until rear brake pressure is with-
in specification.

NOTE:
1 mm of bolt movement will result in about 2.4 kg/cm?
difference in hydraulic pressure.
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BRAKES 5-9

1 e After adjustment, be sure to torque nut to specification.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

1. LSPV lever
{a) "a* 2. LSPV spring
3. LSPV stay

5) Disconnect brake pipe (connecting between master cyl-
inder and right front brake) from master cylinder.

Tighten plug (special tool) to master cylinder as shown
below.

Special Tool
(A): 09956-02210

1. Master cylinder 1

Depress brake pedal. If rear brake pressure is 95 - 100
kg/cm? when front brake pressure is 100 kg/cm?, it
means that front fail-safe system functions properly.

Front brake Rear brake

10000 kPa 9500 - 10000 kPa

100 kg/em?2 95 — 100 kg/cm?
1422 psi 1350 - 1422 psi
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BODY ELECTRICAL SYSTEM 8-1

SECTION 8

BODY ELECTRICAL SYSTEM

NOTE:
For the descriptions {items) not found in this section of this manual, refer to the same section of ser-
vice manuals mentioned in FOREWORD of this manual.

CONTENTS
BODY ELECTRICAL SYSTEM ... ... . ittt e et riii s reenaaaaranns e 8- 2
Combination SWitCh ... ... . i i i i i i s e 8 2
ON-VEHICLE SERVICE ... it ettt iea e it iaaan s aanannes 8- 3
Windshield Wipers (Front Wiper) .. ... i it it aiianees 8- 3
Rear Window Wiper and Washer (If equipped} ... ..o e 8- 4
Rear Fog Light (f equUipped) vuttrititettininraairiiaianias s ian s iieariasioeeeesnnasns 8- 7
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8-2 BODY ELECTRICAL SYSTEM

BODY ELECTRICAL SYSTEM
COMBINATION SWITCH

The turn signal/dimmer switch incorporates the turn sig-
nal, hazard warning, dimmer and passing light switches.
Inspection

1. Disconnect negative cable at battery.

2. Remove lower steering column cover.

3. Disconnect combination switch couplers.

Connector

CRORORCRO) @0 OO8
P | B [veeuslemiai] v | [Lof R] B [en] & uw

o eijer|w| |va| [we[r] e |c]ei]rs

GOEBE ® GO @ @8

Continuity between terminals

e
3SPEED TYPE REAR
TURN & HAZARD WIPER WIPERWASHER
HAZARD OO ORI DIMMER & PASS LIGHT OFF % [OFFT ]
R o H_ oG] ToFE] [ ] T OO\ WASHER  WASHIOIO!
TURN|_N OOl LO G0 | ITAILKOO] LO [OH0] OFE] T |

GfY | WiG) wrg R

G
meo L clﬂﬁl“ | PASSI ?._OHEAD’%IQQF Hi 8 | INT IO [ QN %ETO
88 Gme Nv Y8t n.wlms WL \tmm wv: 8 Lot e|lo
a]&édgd!%&@ Bhad @»29 Gf_@ <2Lé>5L@5

B : Black G/R :Green/Red W/B : White/Black Lbl :Light blue
Bl  :Blue G/Y : Green/Yellow W/G : White/Green Gr  :Gray
Bi/B : Blue/Black R : Red Y : Yellow O :0Orange
BI/R : Blue/Red R/B :Red/Black Y/8 : Yellow/Black P : Pink
BI/W: Blue/White R/W : Red/White ¥Y/BI : Yellow/Blue

G : Green W White

8-001
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BODY ELECTRICAL SYSTEM 8-3

ON-VEHICLE SERVICE
WINDSHIELD WIPERS (FRONT WIPER)

The windshield wiper is 3-speed type with variable intermittent switch and the windshield washer is
equipped with a separate-type washer pump.

WIRING CIRCUIT
1. To connect fuses
2. Combination switch
@ 3. Wiper motor
4. Wiper return switch
1 5. Waher motor
6. Wiper intermittent relay
I 7. Variable resistor
Y/B1l
2 ] B :Black
OFF OO Bl  :Blue
Bi/B : Blue/Black
INT | 1OT 101010 BUR : Blue/Red
Lo (OO BI/W: Blue/White
HI |C+—O Y/Bl : Yellow/Blue
L}
s o1
L /81
Bl 81/8
81/A
3 81/wW @,
B8
8-002
INSPECTION

A. Wiper/washer Switch
Use a circuit tester to check switch for each terminal-to-terminal continuity.

3SPEED TYPE
WIPER
OFF OO
INT OHOIOIO] WASHER
R Tomie: _— BMBIR ||l | B
Hl O INT IO Y/B BI
L FEL R
v | 8 B Lbl BU/R : Blue/Red
BI/R Bl/wW Bl/W: Blue/White
Lbl :Light Blue
Y/B_: Yellow/Black
8-003

D. Intermittent Wiper Relay Circuit {If equipped)
1} Disconnect wiper & washer switch coupler.

1. Coupler
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8-4 BODY ELECTRICAL SYSTEM

2) Turn wiper switch to “INT” position.

WIPER 3) Connect (+) cord and (=) cord of 12 V battery to coupler
QFE 8800 WASHER terminals as §hown left. f an operating sound is heard
1;3 OHO {lm_: | from relay, it is at work properly.

{ INT RELAY H

Bl

B : Black

Bl  :Blue

BI/R : Blue/Red
BI/W: Blue/White
+ — Lbl :LightBlue
Y/B : Yellow/Black

8-005

REAR WINDOW WIPER AND WASHER

The rear window wiperis of the one-speed type, and its washer is equipped with a separate-type wash-
er pump.

WIRING CIRCUIT
1. To connect fuses
2. Rear wiper and washer switch
3. Rear wiper motor
10 4. Wiper return switch
5. Rear washer motor
6. Rear wiper INT relay
4
1 2
Yigl \
o WASH INT ON OFF
o / Y8l O O @)
Lo, BI'G P O
Bl O
3 o/B) @)
B
°] r
[&] [®] 5
6 2 1 3 7 4 5
715(4]3][1
-
—[6] ™ [2]
\ 6

8-008
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BODY ELECTRICAL SYSTEM 85

Coupler

17—

1. Rear wiper and
washer switch
2. Combination Switch

OFF
WASH O
INT_[OfO

ON OO

, — P TEE|

8-007

8-008

8-009

™

8-010

8-0mn

INSPECTION
A. Wiper And Washer switches
Use a circuit tester to check switches for continuity.

COUPLER

P | 8 [velsuslswiare] v | [Lo R | B [o] G [m
ar|w| [ve] jwe r] wie| la|eilre

O
=

D. Rear Wiper Intermittent Relay ON circuit.

1) Connect positive terminal of battery to terminals @ and
@ of controller, negative terminal to terminal ® of con-
troller and check voitage between terminals ® and ® of
controller.

If measured voltage is battery voltage, controller is in
good condition.
If not, replace controller.

2} Connect positive terminal of battery to terminal @ of
controller, then disconnect positive terminal from termi-
nal @ of controller and check voltage between terminals
® and ® of controller.

If measured voltage is battery voitage, controller is in
good condition.
If not, replace controller.

3) Disconnect positive terminal from terminal @ of control-
ler and check voltage between terminais ® and ® of con-
troller.

If measured voltage is about 0V, controller is in good
condition.
If not replace controller.

WASH circuit

1) Connect positive termina! of battery to terminal @ of
controller and negative terminal to terminal ® of control-
ler. Then connect positive terminal to terminal @ check-
ing voltage between terminals ® and ® of controller.
If measured voltage changes from about 0V to battery
voltage in 0.6 to 1.5 seconds after connecting positive
terminal to terminal @, controller is in good condition. If
not, replace controller.
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8-6 BODY ELECTRICAL SYSTEM

=R

4

DE[F

oh
o
&

8-012

~

il

KD
i

B8-013

)

]

{1
0
N

=04 %
!

8-014

2) Disconnect positive terminal from terminal @ checking
voltage between terminal ® and ® of controller.
If measured voltage changes from battery voltage to
about 0V 2.7 to 4.6 seconds after disconnecting positive
terminal fromterminal @, controller isin good condition.
If not replace controller.

INT circuit

1) Connect positive terminal of battery to terminals @ of
controller and negative terminal to terminal ® of control-
ler. Then positive terminal to terminal @ of controller
checking voltage between terminals ® and ® of control-
ler.
If measured voltage changes from about OV to battery
voltage when connecting positive terminal to terminal
@, controlier is in good condition.
If not replace controller.

2) Connect positive terminal of battery to terminal @ of
controller, then disconnect positive terminal from termi-
nal @ of controller checking voltage between terminals
® and ® of controller.

If measured voltage changes from battery voltage to
about OV when disconnecting positive terminal from ter-
minal @ and about 0V to battery voltage 8 + 2 seconds af-
ter disconnecting positive terminal from terminal @,
controller is in good condition.

If not replace controller.
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BODY ELECTRICAL SYSTEM 8-7

REAR FOG LIGHT (If equipped)

WIRING CIRCUIT
!—_1 '''''''''''''' —]I
'} |
AL CONTROLLER> [y sl
1 W [—r ————— _l i H'_‘I’J i!
5] Heboo a2 )
¢ 9] vi CONTROLLER|<:>]i % -0 "—3||
or - Jowe [
J— — ! R/81 H
@B e .
j J/C[; J/e
4
W R/Y
W/B1 W/R * *
B/W RLY
DIODE M — .':_ —————————— § 1_—‘7
ON

COMB.
SWITCH  P/B2 B
3 j
P/B1
&
A/61

P/B1
1 A ¥/c
OFF \ Tof
4 1. To fuses
;2:‘; g 8 ¢ (%:) > The wire No.s are same No. as figure of
G/B G/Bl FUSES (Page 8-2, 3)
| J7C I 3{; * 2. Light relay #1
& 3, Light relay #2
8 4 B /8 6/t 4. Lighting switch
5. Rear fog light switch
1 ,[ 6. Rear fog light (RH}
@ 7. Rear fog light (EH}
__.‘7 . P *
79’ %k 1; For General & European Market Vehicle
*k2; For German Market Vehicle
8-015
TROUBLE DIAGNOSIS
Trouble Possible Cause Correction
Lights do not light. | ® Main fuse and/or fuses blown Replace main fuse and/or
fuses to check for short.

¢ Light relay faulty Replace light relay

o Lighting switch faulty Check switch.

e Wiring or grounding faulty Repair as necessary.
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8-8 BODY ELECTRICAL SYSTEM

INSPECTION
Use a circuit tester to check rear fog light switch for continu-
ity. Hold the switch button (ON or OFF) pushed during

B/W|B/Y| B | Lg |R/Y|R/G checking switch according to left figure.
O—+-@+0
040 :

PUSH
ON | O@yeo , 2

o

00— —0
PUSH
OFF 3| 07 ®1o | oo

1. Rear fog light switch
illumination lamp

2. Diode

3. Coil (in relay)

8-016
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AIR BAG SYSTEM 9J-1

SECTION 9J

AIR BAG SYSTEM
(OPTIONAL)

WARNING:

This vehicle is equipped with a Supplemental Inflatable Restraint Air Bag System. Service on or
around Air Bag System Components or Wiring must be performed only by and authorized Suzuki deal-
er. Please observe all WARNINGS, CAUTIONS, SERVICE PRECAUTIONS, HANDLING PRECAUTIONS
and DISPOSAL PRECAUTIONS in this section and the Air Bag System Component and Wiring Location
View in this section before performing service on or around Air Bag System Components or Wiring.
Failure to follow WARNINGS could result in unintended air bag deployment or could render the air
bag inoperative. Either of these two conditions may result in severe injury.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were re-
moved. If a fastener needs to be replaced, use the correct part number fastener for that application.
if the correct part number fastener is not available, a fastener of equal size and strength {or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above

conditions are not followed, parts or system damage could result.

NOTE:

For the descriptions {items) not found in this section, refer to SECTION 9J of VITARA SUPPLEMENTA-
RY SERVICE MANUAL {99501-61A10)

77E00-3J-1-1
CONTENTS

GENERAL DESCRIPTION ...\ttt e et e e e e e e e et e e eans 94- 2
System Wiring Location View and CONNECIOrS .. ......veintir et iitr it eerinreanneanns 9J- 2
System Wiring Diagram .. ... e 9J- 3
ComMpPONeNt DesCriPtiON . . 9J- 4
SDM (sensing and diagnostic MOAUIE) ... .vvet vttt e et e 9J- 4
Air bag wire harness and CoNNECIONS .. ... ..ttt it it ittt e et e eeeas 9J- 5
DA G S ... e e 9J- 7
Diagnostic Trouble Code Table ...ttt e e e et aJ- 7
DTC16 — Passenger Initiator Circuit Shorted . ........ooiieiii i e e 9J- 8
DTC17 — Passenger Initiator Circuit Open . ... ...ttt e e eee e 8J-10
DTC21 — Driver Initiator CirCUit OPeN .. .ottt et st ee e e e e teereneenernenniness 94-12
DTC22 - Driver Initiator Circuit Shorted .......oviiirit e e 9J-14
DTC24 - Initiator Circuit SROM 10 GroUNd ...\ v vt irr et ettt e i insaneanss 9J-16
DTC25 - Initiator Circuit Short 1o Ignition . ... .. oui et i arenss 9J-18
ON-VEHICLE SERVICE . ... ... .. ittt e e et e e e 9J-20
SerVICE PrecautionNs ... ...ttt 94-20
Disabling air Bag SYS BN L . .ot i i e e e 9J-20
Enabling air bag System ... . i 9J-21

77EQ0-9J-1.-2
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9J-2 AIR BAG SYSTEM

GENERAL DESCRIPTION

SYSTEM WIRING LOCATION VIEW AND CONNECTORS

CONNECTOR “E”

CONNECTOR “B”

-

WIRE HARNESS CGOLOR

B : Black

B/W : Black with White tracer
BI : Blue

BI/B : Blue with Black tracer
BI/R : Blue with Red tracer
BI/W : Blue with White tracer
G : Green

G/R :Green with Red tracer
Gr :Gray

w : White

Y : Yeliow

¥/B :Yellow with Black tracer
Y/G : Yellow with Green tracer
¥/R :Yellow with Red tracer

S JT
\\

"AIR BAG" FUSE BOX

“AIR BAG”
MONITOR
COUPLER

SDM

. Passenger air bag (inflator} module
. Driver air bag (inflator) module

. To instrument panel harness

To fgnition switch

“AIR BAG” fuse box

*AIR BAG" monitor coupler

Fuse box

. "AlR BAG” fuse

77E00-8J-2-1
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AIR BAG SYSTEM 9J-3
WIRE HARNESS COLOR
B : Black
B/W : Black with White tracer
Bl : Blue
BI/B :Blue with Black tracer
BI/R : Blue with Red tracer
BL/W : Blue with White tracer
1 G : Green
2 4 5 G/R :Green with Red tracer
/ // Gr  :Gray
W 1 White
l J'; i Bi/B f'< Y 1 Yellow
Y/B :Yellow with Black tracer
-t E o 15A Y/G : Yellow with Green tracer
BI/R 8 YiR : Yellowwith Red tracer
e
!A15|—
15A
3
15 B/W “E" —
il =l
I =
upw B/W Bl/W
G E2 E@ \
B/W n
@:Gh 8" 13
Joat bl Ty
7 \ B) j a3 ] BZ[¢ |% I
Y
6 “F" —'_| AS AZ o\ B1 [ —h
@— 13
Oz
Y/B
@ {7
14 B
B B
o4 9
SDM connector
{Viewed from harness side}
1 1 1 M
A8|AZ7| {AB)AS I Ad |A3] |A2] A1
“A" — H : Connector ATEIA1E ATHATI T TR A 1ZAY A101A9
== . Air bag harness {Covered with Yellow tube) S—— —]

NP WN =

10.
1.
12.
13.
14.
18.

. Main fuse box

. Main switch {ignition switch}
. Fuse box

. “AIR BAG" fuse

. “AIR BAG” fuse box

. Combination meter

. "AIR BAG” warning lamp

SDM

. Case ground

Contact coil

Driver air bag {inflator) module
Passenger air bag (inflator) module
Shorting bar

AR BAG" monitor coupler

Joint connector

CONNECTOR “A” (SDM connector)

PiN No. SDM TERMINATION
A2 Passenger initiator circuit Low
A3 Passenger initiator circuit High
Ab “AlIR BAG” warning lamp
AB Driver initiator circuit Low
A7 Driver initiator circuit High
A8 Diag. switch
A9 Ground
A10 Ground
A15 Ignition 1 (Power source)

Al6 Ignition 2 {Power source}

77£00-9J-3-1
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9J-4 AIR BAG SYSTEM

COMPONENT DESCRIPTION
SDM (SENSING AND DIAGNOSTIC MODULE)

WARNING:

¢ During service procedures, be very careful when
handling a Sensing and Diagnostic Module (SDM).

¢ Be sure to read “SERVICE PRECAUTIONS” and
"HANDLING PRECAUTIONS” before starting to
work and observe every precaution during work.
Neglecting them may result in personal injury or un-
deployment of the air bag when necessary.

CAUTION:

After detecting one time of such collision as to meet
deployment conditions, the SDM must not be used.
Refer to “DIAGNOSIS” when checking the SDM.

1. SDM

77E00-9J-4-1

The Sensing and Diagnostic Module (SDM} is designed to perform the following functions in the air
bag system:
1) Energy Reserve
— The SDM maintains a Reserve energy supply to provide deployment energy after ignition volt-
age is lost in a frontal crash.
2) Frontal Crash Detection
— The SDM monitors vehicle velocity changes to detect frontal crashes which are severe enough
to warrant deployment.
3) Air Bag Deployment
— When a frontal crash of sufficient force is detected, the SDM will cause enough current to flow
through the air bag {inflator) modules to deploy the air bags.
4) Malfunction Detection
— The SDM performs diagnostic monitoring of the air bag system electrical components and sets
a diagnostic trouble code when a malfunction is detected.
5} Malfunction Diagnosis
— The SDM provides air bag diagnostic trouble codes by flashing “AIR BAG” warning lamp when
on-board diagnosis function is used.
6) Driver Notification
— The SDM warns the vehicle driver of air bag system malfunctions by controliing the “AIR BAG"
warning lamp.
77E00-9J-4-3
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AIR BAG SYSTEM 9J-5

: SDM connector

: Passenger air bag connector
: Contact ¢oil connector

: Driver air bag connector

: Lamp, Ignitfon-2 ¢connector

moo®r

77E00-9)-5-1

CONNECTOR A CONNECTORB

1
CONNECTORC, D

&

1. Terminal retainer

77£00-9J-5-2

1. SDM 4. Ground terminal
2. Connection detection pin
3. "AIR BAG"” warning lamp terminal

77E0G-9.0-5-4

AIR BAG WIRE HARNESS AND CONNECTORS

CAUTION:

When an open in wire harness, damaged wire har-
ness, connector or terminals is found, replace wire
harness, connectors and terminals as an assembly.

The air bag wire harness can be identified easily as itis cov-
ered with a yellow protection tube. Be very careful when
handling it.

Each air bag connector has mechanism as shown below.

No. [tem Connector

(D | Terminal lock mechanism A,B,C,D,E
Electrical connection check

@ mechanism A

@ Connector lock mechanism 8,CD

@ Shorting mechanism A,BC D

(D Terminal retainer (Terminal position assurance: TPA}:
The function of the TPA is to keep the terminal securely
seated in the connector body. The TPA is not to be re-
moved from the connector body.

() Electrical Connection Check Mechanism:
This mechanism is designed to electrically check if con-
nectors are connected correctly and completely. The
electrical connection check mechanism is designed so
that the connection detection pin connects with the
diagnosis terminals when the connector housing lock is
in the locked condition.

Half Connection

1 1. Connection detection pin 2. Diagnosis terminals 1

Complete Connection

77E00-9.)-5-5
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9J-6 AIR BAG SYSTEM

) Connector lock lever:

CONNECTOR A Functions of the connector lock lever are: to connect
connectors securely, to cancel shorts and to lock con-
nectors against disconnection,

@ Shorting bar:
Function of the shorting bar is to short circuit the “HI”
and “LO" terminals of the initiator circuit on its module
side when the connector is disconnected. This prevents
potential difference from occurring between both termi-
nals to avoid malfunction.

CONNECTORC, D

Short state Short cancelled
{Improperly fitted state
or disconnected) {properly fitted)

1. Connector lock lever
2. Shorting bar

77E00-9J-6-1
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AIRBAG SYSTEM 9J-7

DIAGNOS

DIAGNOSTIC TROUBLE CODE TABLE

IS

EXAMPLE: DRIVER INITIATOR CIRCUIT OPEN (CODE NO. 21)

CODE NO, 21 CODE NO. 21 CODE NO. 21
Malfunction indicator lamp <
{“AIR BAG" warning lamp)
turn 2 1 2 i 2 ’l
i } ‘U' r U l I'
OFF wnm2>
| ! < 4.0 4.0
) : TIME
l\lc}'.bsf " o'F\s {sec)
DIAGNOSTIC TROUBLE CODE “AIR BAG”
DIAGNOSIS WARNING
NQ. MODE LAMP
Normal o — OFF
12 ; i s It Diagnose trouble according to
U L d°”’°e voltage " AIR BAG DIAGNOSTIC ON
Fop SYSTEM CHECK".
: 8 Passenger initiator
16 __ﬂ_ﬂ_ﬂ_ﬂﬂ”_ﬂ_ circuit shorted ON
17 ! z Open in passenger ON
” ”H[””Hl” initiator circuit
o7 Open in driver
21 _ﬂﬂ_ﬂ_ initiator circuit ON
. » Bei nitiat Diagnose trouble according to
220 Nn riverinmaror “DIAGNOSTIC FLOW CHART” ON
circuit shorted corresponding to each code No.
24 2 4 Short to ground ON
HH ||”|”| in initiator circuit
25 2 5 Shortto B+ in ON
”H I””I”][ initiator circuit
7 1 .
71 mmnﬂﬂn I‘] SDM failure ON
NOTE:

¢ When the “AIR BAG"” warning lamp remains turned “ON” and the diagnostic trouble code in the
normal code, this means a source voltage drop.
This malfunction is not stored in memory by the SDM and if the power source voltage returns to
normal, after about 10 seconds the “AIR BAG” warning lamp will automatically go out.

® When 2 or more codes are indicated, the lowest numbered code will appear first.

¢ If a code not listed on the chart is displayed, then the SDM is faulty.

TTE00-9J-7-1
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9J-8 AIR BAG SYSTEM

DTC 16 - PASSENGER INITIATOR CIRCUIT SHORTED

/4 2
G/R T w f"( W T ™
Driver side high | A7 cz = O D2 % 141
Driver sidelow | A }‘ S C]T 'l & (—Q ) i Dl‘l }\ rJ?
—d 3 N 1=
6-1 3 \

Y/R — 5 !
Passenger side high A-:;'lv B'2 \// "
P idel ] Y " ir-‘ .
assenger sidelow | A2 B1
|

B
Ground | A9 .
Ground | A10
- : Air bag harness (Covered with Yellow tube)
1. Driver air bag {inflator) module 5. Passenger air bag {inflator) module
1-1. Driver air bag initiator 5-1. Passenger air bag initiator
2. Contact coil 6. SDM harness connector
3. Shorting bar 6-1. SDM harness connector shorting bar
4. SDM

CAUTION:

® When measurements are requested in this chart use specified digital multimeter with correct
terminal adapter from special tool {Connector test adapter kit).

¢ When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS” in this section.

¢ When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:
The combined resistance of the passenger air bag {inflator} module, harness wiring and connector
terminal contact is below a specified value for specified time.

DTC CHART TEST DESCRIPTION: Number{s) below refer to circled number{s) on the diagnostic chart.

1} DTC 16 and 22 will set simultaneously when the “Driver Side High” circuitis shorted to the “Passen-
ger Side High"” circuit due to parallel current paths.

2) This test determines whether the malfunction is in the passenger air bag (inflator) module circuitry
or in the SDM wiring harness circuitry.

3) This test checks for a short from the “Passenger Side High” circuit to the “Passenger Side Low”
circuit or from “Passenger Side High” or “Passenger Side Low" circuit to ground circuit.

77€00-9J-8-1
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AIR BAG SYSTEM 9J-9

DTC 16 - PASSENGER INITIATOR CIRCUIT
SHORTED

I Before executing items in this chart, be sure to perform “AIR BAG DIAGNQSTIC SYSTEM CHECK”.

O ¢ isorc22a%0 display? |

NO YES

1} Ignitien switch “OFF",

2) Disconnect driver air bag (inflator) module, “C*
veilow connector located near the base of the
steering column and passenger air bag {inflator)
module, “B” yellow connector behind the glove
box.

3) Repair short from CKT “G/R” to CKT “Y/R".

@ 1) Ignition switch “OFF”,

2} Disconnect driver air bag {inflator} module, “C” yellow connector located near the base of the steering column
and passenger air bag (Inflater) maodule, “B” yellow connector behind the glove box.

3) Check the “B” vellow connector lock lever and shorting bar for short cancelling function.

4) If OK then connect special tool (driver/passenger load tool) to driver and passenger air bag (inflator) module
harness connectors disconnected at the above step respectively.

5} Ignition switch “ON”" and wait 20 seconds.

I ® |5 DTC 16 display? |

YES ! NO
® 1) Ignition switch “OFF". 1} Ignition switch “OFF”,
2) Disconnect SDM. 2) Replace passenger air bag {inflator) module. —
3) Insert a piece of paper (thickness of 1 mm (0.039 (Refer to “On-vehicle service”)

in.}} between SDM harness connector shorting bar
and terminals (“A2” and “A3").

4) Measure resistance on SDM harness connector
from terminal “A2" to terminal “A3".

I: Is resistance 1.8  or more?

YES NO

'
I ® Replace SDM (Refer to “On-vehicle service”). | I e Repair short from CKT “Y/R"” to CKT “Y” or “G". |—
I

¥

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat "AIR BAG DIAGNOSTIC SYSTEM CHECK".

77€00-8J-8-1
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9J-10 AIR BAG SYSTEM

DTC 17 - PASSENGER INITIATOR CIRCUIT OPEN

4 2
G/R W /—( W T —
Driver side high | A7 clz oy D2 141
} t |} ( O ) N 1
Driver si S C1 P l 01 }2
river side low AE_J A \—/
61 3 \
o — Y/R T e |5 1
Passenger side high | A3 4 B2 It = =
Passenger side 1o ’} y ! ’l '_lj 51
nger s W
41!3‘2_l B1
Ground | 29 8 CONNECTOR A
Ground | A10
= : Air bag harness {Covered with Yellow tube}
1. Driver air bag (inflator) module 5. Passenger air bag {inflator) module
1-1. Priver air bag initiator 5-1. Passenger air bag initiator
2. Contact coil 6. SDM harness connector
3. Shorting bar 6-1. SDM harness connector shorting bar
4, SDM
CAUTION:
¢ When measurements are requested in this chart use specified digital multimeter with correct
terminal adapter from special tool (Connector test adapter kit).
¢ When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS” in this section.
¢ When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:
The combined resistance of the passenger air bag (inflator} module, harness wiring and connector
terminal contact is above a specified value for specified time.

DTC CHART TEST DESCRIPTION: Number(s) below refer to circled number(s) on the diagnostic chart.

1) This test determines whether the malfunction is in the passenger air bag {inflator} module circuitry
or in the SDM wiring harness circuitry.

2) This test checks whether the malfunction is due to open in CKT "Y/R".

3) This test checks whether the malfunction is due to open in CKT “Y”,

77EG0-94-10-1
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AIR BAG SYSTEM 9J-11

DTC 17 - PASSENGER INITIATOR CIRCUIT OPEN

| Before executing items in this chart, be sure to perform “AIR BAG DIAGNOSTIC SYSTEM CHECK”.

® 1} Ignition switch “OFF”,

2 Disconnect driver air bag (inflator} module, “C” yellow connector located near the base of the steering column
and passenger air bag {inflator) module, “B” yellow connector behind the glove box.

3) Check for proper connection to passenger air bag (inflator}) module at terminals “B1” and “B2”,

4} If OK then connect special tool {driver/passenger load tool} to driver and passenger air bag (inflator) moduie
harness connectors disconnected at the above step respectively.

) Ignition switch “ON" and wait 20 seconds.

| ® |s DTC 17 display? I

YES ! 1 NO
@ 1) Ignition switch “QFF”, 1} Ignition switch “OFF”.
2) Disconnect driver/passenger load tool, 2} Replace passenger air bag {inflator} module. —
3) Disconnect SDM. (Refer to “On-vehicle service”)

4) Check for proper connection to SDM at terminals
“A2" and “ A3".

5} If OK then insert a piece of paper (thickness of 1
mm {0.039 in.}} between SDM harness connector
shorting bar and terminals (“"A2" and “A3").

6) Measure resistance from SDM harness connector
terminal “A3" to passenger air bag (inflator) mod-
ule harness connector terminal “B2".

| ® |5 resistance 2.0 Q or less? |

YES NO

P Measure resistance from SDM harness connector | #® Repair high resistance or open in CKT “Y/R”. I—
terminal “A2” to passenger air bag (inflator) mod-
ule harness connector terminal “B1”,

| * Is resistance 2.0 Q or less? |

YES

| ¢ Replace SDM. (Refer to “On-vehicle service”) | [ ) ey
® Repair high resistance or openin Y,

]

NC

3

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat “AIR BAG DIAGNOSTIC SYSTEM CHECK™.

77EQ0-9J-11-1
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9J-12 AIR BAG SYSTEM

DTC 21 - DRIVER INITIATOR CIRCUIT OPEN

4

G/R T w /‘( w T
0) I=

Driver side high | A7 cz M| (

/

l'l'--..__ Gr

Driver side low AE..J C11 \O_/ |
> ’ \
1
| g |

[ —
[

. , — Y/R | -5
Passenger side high | A3 w B2 It —
’l Y ! ll 5-1
Passengersidelow | a2 B1 1 $
—J )
Ground | Ag 8 CONNECTOR A
Ground | A1Q g
= : Air bag harness {Covered with Yellow tube}
1. Driver air bag (inflator} module 5. Passenger air bag (inflator) module
1-1. Driver air bag initiator 5-1. Passenger air bag initiator
2. Contact coil 8. SDM harness connector
3. Shorting bar 6-1. SDM harness connector shorting bar
4. SDM

CAUTION:

¢ When measurements are requested in this chart use specified digital muitimeter with correct
terminal adapter from special tool (Connector test adapter kit).

® When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS” in this section.

¢ When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring
and connector terminal contact is above a specified value for specified time.

DTC CHART TEST DESCRIPTION: Number{s) below refer to circled number(s) on the diagnostic chart.

1} This test determines whether the malfunction is in the driver air bag (inflator) module circuitry or
in the SDM wiring harness circuitry.

2} This test checks whether the malfunction is due to high resistance in CKT “G/R”.

3) This test checks whether the malfunction is due to high resistance in CKT “G“.

4} This test determines whether the malfunction isinthe driver air bag (inflator) module or the contact
coil assembly.
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AIR BAG SYSTEM 9413

@

DTC 21 - DRIVER INITIATOR CIRCUIT OPEN

| Before executing items in this chart, be sure to perform “AIR BAG DIAGNOSTIC SYSTEM CHECK”,

1} Ignition switch “OFF”,

5) lgnition switch “ON" and wait 20 seconds.

2} Disconnect driver air bag {inflator) module, “C” vellow connector located near the base of the steering column
and passenger air bag (inflator} module, “B” yellow connector behind the glove box.

3} Check for proper connection to contact coil assembly connector at terminals “C1” and “C2”.

4)if OK then connect special tool (driver/passenger load tool} to driver and passenger air bag (inflator) module
harness connectors disconnected at the above step respectively.

| @ 1s DTC 21 disptayed?

YES

Y

NO

1) Ignition switch “OFF”.

2) Disconnect driver/passenger load tool.

3) Disconnect SDM.

4} Check for proper connection to SDM at terminals
ﬂAGM and HA7H.

5) If OK then insert a piece of paper {thickness of 1
mm {0.039 in.)) between SDM harness connector
shorting bar and terminals (“A6" and "A7").

6) Measure resistance from SDM harness connector
terminal “A7” to driver air bag (inflator) module
harness connector terminal “C2”.

1} Ignition switch “OFF”.

2) Disconnect driver/passenger load tool from driver
air bag (inflator) module harness ¢connector.

3)Remove air bag {inflator) module from steering
wheel. (Refer to Section 3C1)

4) Connect driver/passenger load tool to air bag (in-
flator} module connector of contact coil on steer-
ing column.

5) Reconnect driver air bag (infiator) module harness
connector at the base of the steering column.

B) Ignition switch “ON” and wait 20 seconds.

® |3 resistance 2.0 Q or less?

¢ |s DTC 21 displayed?

YES NO

Y

1) Ignition switch “OFF~, 1} Ignition switch “OFF”.

2) Replace contact coil
assembly. {Refer to

Section 3C1)

YES NO
® Measure resistance ® Repair high resis-
from SDM harness tance oropen in CKT
connector  terminal “G/R".
“AB6" to driver air
bag {inflator) mod-
ule harness connec-
tor terminal “C1”.
® |s resistance 2.0 Q
or less?
YES NO
¥ Y
e Replace SDM. (Refer ® Repair high resis-
to “On-vehicle ser- tance oropenin CKT
Vice") HGM.

2} Replace driver air
bag {inflator) mod-
ule. (Refer to Section
3C1)

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat “AIR BAG DIAGNOSTIC SYSTEM CHECK”.
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9J-14 AIR BAG SYSTEM

DTC 22 - DRIVER INITIATOR CIRCUIT SHORTED

|t 2
G/R T w /‘\/ w T —
Driver side high | A7 czm O D2 % 1.1
{ .8 e (oY) o ah I
Driver side low | A8 €1 P D1 {4
- \_/ 1 ] l
61 3 \
Y/R 5 1
Passenger side high As_k / B2 ke // = """
Passenger side low | A2 "} Y 3'1 " 5
— ) ==
Ground | As | 8 CONNECTOR A
Ground | A10 2
- Air bag harness (Covered with Yellow tube)
1. Driver air bag {inflator) module 5. Passenger air bag {infiator} module
1-1. Driver air bag initiator 5-1. Passenger air bag initiator
2. Contact coil 6. SDM harness connector
3. Shorting bar 6-1. SDM harness connector shorting bar
4. SDM

CAUTION:

® When measurements are requested in this chart use specified digital multimeter with correct
terminal adapter from special tool (Connector test adapter kit).

e When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS"” in this section.

® When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:
The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring
and connector terminal contact is below a specified value for specified time.

DTC CHART TEST DESCRIPTION: Number(s) below refer to circled number{s) on the diagnostic chart.

1) DTC 16 and 22 will set simultaneously when the “Driver Side High” circuit is shorted to the “Passen-
ger Side High” circuit due to parallel current paths.

2) This test determines whether the malfunction is in the driver air bag (inflator) module circuitry or
in the SDM wiring harness circuitry.

3) This test checks for a short from the “Driver Side High” circuit to the “Driver Side Low” circuit.

4) Thistest determines whether the malfunction is in the driver air bag (inflator) module or the contact
coil assembly.
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AIR BAG SYSTEM 9J-15

DTC 22 - DRIVERINITIATOR CIRCUIT
SHORTED

f Before executing items in this chart, be sure to perform “AIR BAG DIAGNOSTIC SYSTEM CHECK".

| ¢ |s DTC 16 also display?

NO

Y

I

YES

1) Ignition switch “OFF”.

2) Disconnect driver air bag (inflator) module, “C”
vellow connector located near the base of the
steering column and passenger air bag {inflator)
module, "B” yellow connector behind the glove
box.

3} Check the “C” yellow connector lock lever and
shorting bar for short cancelling function.

4) If CK then connect special tool {driver/passenger
load tool) to driver and passenger air bag (inflator)
moduie harness connectors disconnected at the
above step respectively.

5) Ignition switch "ON” and wait 20 seconds.

® 15 DTC 22 display?

1) Ignition switch “OFF”.

2) Disconnect driver air bag (inflator) module, “C*

yvellow connector located near the base of the |

steering column and passenger air bag (inflator)
module, “B” yellow connector behind the glove

box.

3) Repair short from CKT “G/R"” to CKT “Y/R".

YES

Y

A

NO

1) Ignition switch “OFF”.

2) Disconnect SDM. -

3) Insert a piece of paper {thickness of 1 mm (0.039
in.})) between SDM harness connector shorting bar
and terminals ("A6" and “A7").

4) Measure resistance on SDM harness connector
from terminal "A6” to terminal “A7".

e [s resistance 1.8 Q or more?

YES )

NO

#® Replace SDM {Refer
to “On-vehicle ser-
vice”)

¢ Repair short from
CKT "G/R" to CKT
JI‘G" or MYH.

1) Ignition switch “OFF”,

2) Disconnect driver/passenger load tool from driver
air bag (inflator) module harness connector.

3)Remove driver air bag (inflator) module from
steering wheel. (Refer to Section 3C1) ‘

4} Check the “D” vyellow connector lock lever and
shorting bar for short cancelling function.

5} If OK then connect driver/passenger load tool to
air bag {inflator} module connector of contact ¢oil

on the steering column.

6) Reconnect driver air bag {inflator) module harness
connector at the base of the steering column.
7) Ignition switch “ON” and wait 20 seconds.

® [s DTC 22 display?

YES |

NO

1) ignition switch “OFF”,

2} Replace contact coil
assembly. (Refer to
Section 3C1)

1) Ignition switch “OFF".

2) Replace driver air
bag (inflator) mod-
ule. {Refer to Section
3C1)

4

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat "AlR BAG DIAGNOSTIC SYSTEM CHECK”.
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9J-16 AIR BAG SYSTEM

DTC 24 - INITIATOR CIRCUIT SHORT TO GROUND

4 2
G/R T W /“( w T =
Driver side high 7_1\ 2| O_ bz % — I
) G o A Gr ( Q. ) G 011 Iy ‘_JT_I i
Driver side low ' S 1 1 I
6-1 8 \
Y/R — 5 1
Passenger side high A;-!V B2 T // —
} ¥ ! ) % 5-1
Passenger side low 4 Bt}
s A2 | A =
B
Ground | A9 CONNECTOR A
Ground | A10

= : Alr bag harness (Covered with Yellow tube}

Driver air bag (inflator) module 5. Passenger air bag {inflator} module
-1. Driver air bag initiator 5-1. Passenger air bag initiator
Contact coil 6.  SDM harness connector

6

Shorting bar -1. SDM harness connector shorting bar
SbM

RN o=

CAUTION:

¢ When measurements are requested in this chart use specified digital multimeter with correct
terminal adapter from special tool (Connector test adapter kit).

® When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS” in this section.

¢ When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:

The voltage measured at “Driver Side Low” and “Passenger Side Low” is below a specified value for
specified time.

DTC CHART TEST DESCRIPTION: Number(s) below refer to circled number(s) on the diagnostic chart.

1) This test determines whether the malfunction is occurring in the driver air bag {inflator) module
circuitry.

2) This test determines whether the malfunction is occurring in the passenger air bag (inflator) mod-
ule circuitry.

3) This test determines whether the malfunction is in the driver air bag {inflator} module or contact
coil assembly.

4} This test checks for a short from “Driver Side Low” to ground.

5} This test checks for a short from “Passenger Side Low” to ground.
77E00-9)-16-1
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AIR BAG SYSTEM 9J-17

DTC 24 - INITIATOR CIRCUIT SHORT TO GROUND

| Before executing items in this chart, be sure to perform “AIR BAG DIAGNQOSTIC SYSTEM CHECK”, |

| 1) lgnition switch “OFF”.

2) Disconnect driver air bag {inflator) module, “C” yellow connector located near the base of the steering column,
leave passenger air bag {inflator) module connected.

3) Connect special tool {driver/passenger load tool) to driver air bag (inflator) module harness connector discon-
nected at the above step.

4) Ignition switch “ON" and wait 20 seconds.

['e 1s DTC 24 displayed?

YES NO
Y
@ 1) ignition switch “OFF”, ©) 1} Ignition switch “OFF”,
2) Disconnect passenger air bag {infiator) module, 2) Disconnect driver/passenger load tool from driver
“B" yellow connector located behind the glove air bag (inflator) module harness connector.
box. 3)Remove air bag (inflator) module from steering
3) Connect driver/passenger load tool to passenger wheel. {(Refer to Section 3C1)
air bag ({inflator) module harness connector, leave 4) Connect driver/passenger load tool to air bag (in-
driver air bag (inflator) module harness connector flator} module connector of contact coil on steer-
connected to load tool. ing column.
4} lgnition switch “ON” and wait 20 seconds. 5) Reconnect driver air bag (inflator) module harness
; connector at the base of the steering column.
* Is DTC 24 displayed? | 6) Ignition switch “ON” and wait 20 seconds.

| ® Is DTC 24 displayed?

YES NO YES ] ! NO
@ 1} lgnition switch “OFF”. 1) Ignition switch “OFF”. 1} lgnition switch “OFF”. 1) Ignition switch “OFF”,

2} Disconnect driver/ 2)If wire harness is 2} If wire harness is 2§ wire harness is
passenger load tool. damaged, repair its damaged, repair its damaged, repair its

3} Disconnect SDM. cause, cause. cause,

4) Measure resistance Replace passenger Replace contact coil Replace driver air
on SDM harness air bag [{infiator) assembly. bag (inflator} mod-
connector from ter- module. {Refer to Section ule.
minal “A8" to termi- (Refer to “On-ve- 3C1) (Refer to Section
nal “A8” or "A10” hicle service) 3C1n)

{ground).

e [s resistance 1 kQ or
more?

YES NO

'
® [ o Measure resistance on SDM harness connector |0 Repair short from CKT “G" to ground.
from terminal “A2" to terminal “A9" or “A10”
{ground).
® Is resistance 1 k2 or more? I
YES v NO
® Replace SDM. (Refer to “On-vehicle service”) | | ® Repair short from CKT “Y” to ground.

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat "AIR BAG DIAGNOSTIC SYSTEM CHECK",

77E00-9J-171
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9J-18 AIR BAG SYSTEM

DTC 25 - INITIATOR CIRCUIT SHORT TO IGNITION

7 CONNECTOR A

Ignition 1 |a15

Ignition 2 JA16

Driver side high | A7

Driver side low { A6 9_1 S
3
5
Passenger side high B2 B/
Passenger side low [AZ } B1 51

Driver air bag (inflator) module
. Driver air bag initiator
Contact coil

—_

B
Ground | A9 Shorting bar
SDM
Ground 1A10 Pagsenger air bag (inflator}) module
. Passrnger air bag initiator

“AlR BAG" fuse box

“AIR BAG” fuse

To main switch {ignition switch)

To fuse box

SDM harness connector
10-1. SDM harness connector shorting bar

-
PLXNIOMALN S
AN

CAUTION:

¢ When measurements are requested in this chart use specified digital multimeter with correct
terminal adapter from special tool {Connector test adapter kit).

o When a check for proper connection is requested refer to “INTERMITTENTS AND POOR CON-
NECTIONS" in this section.

¢ When an open in air bag wire harness, damaged wire harness, connector or terminal is found,
replace wire harness, connectors and terminals as an assembly.

DTC WILL SET WHEN:
The voltage measured at “Driver Side Low” and “Passenger Side Low” is above a specified value for
specified time.

DTC CHART TEST DESCRIPTION: Number(s} below refer to circled number({s) on the diagnostic chart.

1} This test determines whether the malfunction is occurring in the driver air bag (inftator) module
circuitry.

2} This test determines whether the malfunction is occurring in the passenger air bag {inflator) mod-
ule circuitry.

3) This test determines whether the malfunction is in the driver air bag (inflator) module or contact
coil assembly.

4) This test checks for a short from “Driver Side High” to B+.

B) This test checks for a short from “Passenger Side High” to B+.

77E00-8J-18-1
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AIR BAG SYSTEM 9J-19

O]

DTC 25-INITIATOR CIRCUIT SHORT TOIGNITION

| Before executing items in this chart, be sure to perform “AIR BAG DIAGNOSTIC SYSTEM CHECK". |

1} Ignition switch “QFF”,

nected at the above step.
4} Ignition switch “ON” and wait 20 seconds,

2} Disconnect driver air bag {inflator) module, “C" vellow connector located near the base of the steering column,
leave passenger air bag {inflator} module connected.
3) Connect special ool (driver/passenger load tool) to driver air bag {inflator) module harness connector discon-

e Is DTC 25 displayed?

YES

Y

NO

4

1} Ignition switch “QFF~,

2} Disconnect passenger air bag {inflator) module,
“B"” yellow connector located behind the glove
box.

3) Connect driver/passenger load tool to passenger
air bag {Inflator} module harness connector, leave
driver air bag (inflator) module harness connector
connected to load tool.

4) Ignition switch “ON” an wait 20 seconds.

¢ |s DTC 25 displayed?

1} Ignition switch “OFF”.

2} Disconnect driver/passenger load tool from driver
air bag (inflator) module harness connector.

3} Remove air hag (inflator) medule from steering
wheel. (Refer to Section 3C1}

4} Connect driver/ passenger load tool to air bag {in-
flator} module connector of contact coil on steer-
ing calumn,

5} Reconnect driver air bag (inflator) module harness
connector at the base of the steering column,

6) lgnition switch “ON" and wait 20 seconds.

YES

NO
Y 3

| # |s DTC 26 displayed?

YES NO
Y y

1) Ignition switch “OFF”, 1) Ignition switch “OFF”,
2) Disconnect driver/ 2)If wire harness is
passenger load tool. damaged, repair its

1) Ignition switch “OFF". 1} Ignition switch “OFF”.
2)If wire harness is 2} If wire harness is
damaged, repair its damaged, repair its

3) Disconnect SCM. cause. cause. cause.
4} Ignition switch "ON”, Replace passenger Replace contact coil Replace driver air
5) Measure voltage on air bag (inflator) assembly. bag (inflator} mod-
SDM harness con- module. {Refer to Section ule.
nector from terminal (Refer to “On-ve- 3C1) (Refer to Section
“A7" to terminal hicle service”) 3C1N)
YA9"  or A0
(groundy). |
® |5 voltage 1 volt or
less?
YES r NO

® Measure voltage on SDM harness connector from
terminal “A3" to terminal "A9” or “A10” {ground).

1} Ignition switch “OFF”.

| ¢ |s voltage 1 volt or less?

2} Repair short from CKT “G/R” to B+.

YES i

NO

| ® Replace SDM. (Refer to “On-vehicle service”)

1) Ignition switch “OFF”.
2) Repair short from CKT “Y/R" to B+.

A

1) Reconnect all air bag system components, ensure all components are properly mounted.
2) Repeat “AIR BAG DIAGNOSTIC SYSTEM CHECK",
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9J-20 AIR BAG SYSTEM

%: Release locking of lock lever.

: After unlocked, disconnect connector.

PR ANV

For left hand steering vehicle

5.
6.
7.

. Yellow connegctor of driver air bag (inflator) module
. Connector stay

. Air bag fuse box

. Yellow connector of passenger air bag [inflator)

module

Glove box

Air bag harness (covered with yellow protection tube)
Clamp

77E00-94-20-1

ON-VEHICLE SERVICE

SERVICE PRECAUTION

DISABLING AIR BAG SYSTEM
1} Turn steering wheel so that vehicle’s wheels (front tires)
are pointing straight ahead.
2) Turn ignition switch to “LOCK" position and remove key.
3) Remove “AIR BAG” fuse from the air bag fuse box.
4) Driver side:
Remove steering wheel side cap (left) and disconnect
Yellow connector of driver air bag (inflator) module.
Passenger side:
Pull out glove box while pushing its stopper from both
right and left sides and disconnect Yellow connector of
passenger air bag (inflater) module.
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AIR BAG SYSTEM 9J-21

(D: Connectconnector,
(@: Lock connector with lock lever.

For left hand steering vehicle

Yellow connector of driver air bag (inflator) module
Connector stay

Air bag fuse box

Yellow connector of passenger air bag (inflator)
module

[l ad Sl

5. Glove box
6. Air bag harness {covered with yellow protection tube)
7. Clamp

77€00-9J-2141

ENABLING AIR BAG SYSTEM
1) Turn ignition switch to “LOCK” and remove key.
2} Connect yellow connector of passenger air bag (inflator)
module and yellow connector of driver air bag (inflator)
module respectively, and be sure to lock each connector
with lock lever.
3} Fix connectors. {driver and passenger) respectively.
Driver air bag (inflator) module connector :
Fit onto connector stay.

Passenger air bag (inflator) module connector :
For left hand steering vehicle, fit onto connector stay.
Forright hand steering vehicle, Fix air bag harness with
clamp.

4} Install glove box and steering wheel side cap.

5} Install “AIR BAG"” fuse to air bag fuse box.

6) Turn ignition switch to “ON” and verify that “AIR BAG”
warning lamp comes on about 6 seconds and then turns
off.

If it does not operate as described, perform the “AIR
BAG DIAGNOSTIC SYSTEM CHECK" in this section.
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