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supplement to SH41
Applicable Model:
SH410 vehicles equipped with Multiport

Fual Iniaction svetem and/or Automatic
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Transmission.

When servicing a vehicle equipped with these

systems, consult this supplement first. And for
any section, item or description not found in

this supplement, refer to the above mentioned
SERVICE MANUAL.

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

All information, illustrations and specifications
contained in this literature are based on the lat-
est product information available at the 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. The rightisreservedto
make changes at any time without notice.
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GENERAL INFORMATION 0A-1

SECTION 0A m

GENERAL INFORMATION

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

CONTENTS
IDENTIFICATION INFORMATION ... ittt ittt te ittt s e taasars st iarastannssnsrenans 0A-1
Transmission ldentification NUMDEr .. .t i e i i s it e s ter v ttnaacanaarrinnnsy 0A-1
ABBREVIATIONS USED IN THIS MANU AL . ... ettt ettt ee et ettt anaaannann 0A-2

IDENTIFICATION INFORMATION
TRANSMISSION IDENTIFICATION NUMBER

The number is located on the transmission case.

M/T A/T

QA-0H 0A-002




0A-2 GENERAL INFORMATION

I

ABBREVIATIONS MAY BE USED IN THIS MANUAL

ABS
ATDC
AP{
ATF
ALR
AC

A/C
ABDC
A/F
A-ELR

B+
BTDC
BBDC

CKT

CcO
CPP Switch

CPU
CRS
CTP Switch

DC
DLC

DOHC
DOJ
DRL
DTC

: Anti-lock Brake System

: After Top Dead Center

: American Petroleum Institute
: Automatic Transmission Fluid
: Automatic Locking Retractor
: Alternating Current

: Automatic Transmission

: Air Conditioning

: After Bottom Dead Center

: Air Fuel Mixture Ratio

: Automatic-Emergency

Locking Retractor

: Battery Positive Voltage
: Before Top Dead Center
: Before Bottom Dead Center

: Circuit
CMP Sensor :

Camshaft Position Sensor
(Crank Angle Sensor, CAS)

: Carbon Monoxide
: Clutch Pedal Position Switch

{Clutch Switch, Clutch Start
Switch)

: Central Processing Unit
: Child Restraint System
: Closed Throttle Position

Switch (Idle switch)

: Direct Current
: Data Link Connector

{Assembly Line Diag. Link,
ALDL, Serial Data Link, SDL)

: Double Over Head Camshaft
: Double Offset Joint

: Daytime Running Light

: Diagnostic Trouble Code

(Diagnostic Code)

=
[ =)

H

EBCM:

ECM
ECT Sensor

EFE Heater

ELR
EVAP

4WD

GEN
GND

HC
HO2S

|AC Valve_

IAT Sensor

ICM
IG
ISC Actuator

Electronic Brake Control

Maodule, ABS Control
Module

: Engine Control Module
: Engine Coolant Temperature

Sensor (Water Temp.
Sensor, WTS)

: Exhaust Gas Recirculation

- FGR Tamnaratiura Sancnr
. [ LY |UlllP\I1 CALUAN W AT IV

{(Recirculated Exhaust Gas
Temp. Sensor, REGTS)

: Early Fuel Evaporation

Heater {Positive Temperature
Coefficient, PTC Heater)

: Emergency Locking Retractor
: Evaporative Emission
EVAP Canister

:Evaporative Emission Cani-
ster (Chacoal Canister)

 : 4 Wheel Drive

: Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: Idle Air Control Valve (ldle

Speed Control Solenoid
Valve, ISC Solenoid Valve)

. Intake Air Temperature

Sensor (Air temperature
Sensor, ATS)

: Immeoebilizer Control Module
: Ignition
: ldle Speed Control Actuator

{Motor)
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L
LH

LY. |
v

MAP Sensor :

Max
MFI

Min
MIL
M/T
N
NOx
0
OoBD
OHC
02s
P
PCM
PNP
P/S
PSP Switch
PCV
RH
SAE
SDM
SF
SIR

SOHC

1
MAF Sensor :

T
: Left Hand TBI
Mass Air Flow Sensor
(Air Flow Sensor, AFS, Air TCC
Flow Meter, AFM) TCM
Manifold Absclute Pressure
Sensor (Pressure Sensor, PS)
: Maximum TP Sensor
: Multiport Fuel Injection TP Code
{Multipoint Fuel Injection) TR Switch
: Minimum
: Malfunction Indicator Lamp TVV
{(“CHECK ENGINE" Light)
: Manual Transmission
: Nitrogen Oxides
TWC
: On-Board Diagnostic System
{Self-Diagnaosis Function) 2WD
: Over Head Camshatft v
: Oxygen Sensor VIN
: Powertrain Control Module VSS
{ECM with TCM) w
: Park/Neutral Position WU-TWC

: Power Steering
: Power Steering Pressure

Switch (P/S Pressure Switch)

: Positive Crankcase Ventilation
: Right Hand

: Society of Automotive

Engineers

: Sensing and Diagnostic

Module

: Sequential Multiport Fuel

Injection

: Supplemental Inflatable

Restraint

: Single Over Head Camshaft

: Throttle Body Fuel Injection

I im el Dniomt Eavml lin i e
IRINHYIS-T UNIL TUBT HjewuUurd,

SPIl)

: Torque Converter Clutch
: Transmission Control Module

{(A/T Controller, A/T Control
Module)

: Throttle Position Sensor
: Transponder Code
: Transmission Range Switch

(Shift switch)

: Thermal Vacuum Valve

(Thermal Vacuum Switching
Valve, TVSV, Bimetal
Vacuum Switching Valve,
BVSV)

: Three Way Catalytic Conver-

ter {Three Way Catalyst)

: 2 Wheel Drive

: Vehicle ldentification

Number

: Vehicle Speed Sensor

: Warm Up Three-Way

Catalytic Converter
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SECTION 0B

0B
MAINTENANCE AND LUBRICATION

AMNTE.
For the descriptions {items) not found in this section of this manual, refer to section OB (fuel injection
model) or Section 0B1 (carburetor model) of the service manual mentioned in the FOREWORD of this

manual.

CONTENTS
MAINTENANCE SCHEDULE . .......... .ttt it i et a i aaianan s 0B-2
MAINTENANCE SERVICE ... ... ... ittt e et ian e n i asaannenssanannneess 0B-7
Chassis and Body .. ... ... i e et e e iaae e 0B-7
Final Inspection . ... . . e i 0B-7
OWNER INSPECTIONS AND SERVICES ... ... i ittt it it ittt i et e e aeaas 0B-8

RECOMMENDED FLUIDS AND LUBRICANT S . ... ... . . ittt et aaaaae e 0B-8



0B-2 MAINTENANCE AND LUBRICATION

MAINTENANCE SCHEDULE
NORMAL CONDITION SCHEDULE (FUEL INJECTION MODEL)

This table includes services as scheduled up to 80,000 km (48,000
Interval: : miies) mileage. Beyond 80,000 km (48,000 miles), carry out the same

This interval should be judged by services at the same intervals respectively.

odometer reading or months, which- | Km  {x 1,000} | 10 20 30 40 50 60 70 80

ever comes first, Miles (x1,000)| & 12 18 24 30 36 42 48
Months 6 12 18 24 30 36 42 43

1. ENGINE

1-1. Drive belt {tension, damage — _ - | _ _ _ D

=1. UIIVGU "o IIbIUlI, Ualllauﬂ] 1 "

1-2. Valve lash (clearance} — | — | — | — !

1-3. Camshaft timing belt

Inspect at 50,000 km {30,000 miles) and 150,000 km
{90,000 miles}.
Replace every 100,000 km (60,000 miles}.

. . . - APl Grade SE,
1-4. Engine oil and Engine oil filter SF, SG or SH R R R R R R R R
1-5. Cooling system, hoses and connections _ | _ | . | - |
(leakage, damage)
1-6. Engine coolant — | — — R - - - R
1-7. Exhaust pipes and mountings . i . I _ - |
(Ieakage, damage, tlghtness)
[ 1.8. Wiring harness and connections — —_ | — I — | = — I
2. IGNITION SYSTEM
2-1. Spark plugs —_ —_ — ' R — — — R
2-2. Distributor cap and rotor (crack, wear) — | — — | — | — — |
2-3. Ignition wiring — -— — - —_ —_ — R
3. FUEL SYSTEM
3-1. Air cleaner filter element nged-road — I — ] — [ ‘ —_ l — | — I R
Dusty condition Refer to “Severe Driving Condition” schedule.

3-2 Fuel tank, cap & lines
{Deterioration, leakage, damage)

Replace fuel tank cap every 100,000 km {60,000
miles) or 60 months.

3-3. Fuel filter

T

| E——

R

3-4. Engine idle speed

4. EMISSION CONTROL SYSTEM

4-1. PCV {Positive Crankcase Ventilation) Valve

Inspect every 100,000

months.

km (60,000 miles) or 60

4-2. EVAP canister

Inspect every 100,000

months.

km {60,000 miles) or 60

5. BRAKE

5-1. Brake discs and pads (thickness, wear, damage}
Brake drums and shoes (wear, damage)

5-2. Brake hoses and pipes (leakage, damage, clamp)

5-3. Brake fluid

5-4. Brake tever and cable {damage, stroke, operation)

5-5. Brake pedal
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interval:

This interval should be judged by
odometer reading or months, which-
ever comes first.

This table includes services as scheduled up to 80,000 km {48,000
miles) mileage. Beyond 80,000 km {48,000 miles), carry out the same

services at the same intervais respectively.

Km  (x 1,000)

10

20

30

40

50

60

70

20

Miles (x 1,000}

(=]

12

18

24

30

36

42

48

Months

(o

12

18

24

30

36

42

48

6. CHASSiIS AND BODY

6-1. Clutch (For manual transmission) pedal free travel

6-2. Tires/wheel discs (wear, damage, rotation)

6-3. Drive axle boots (breakage, damage)

6-4. Suspension system

{Tightness, damage, rattle, breakage}

6-5. Steering system (tightness, damage, breakage,

rattle)

6-6. Transmission oil (Manual) {leakage, level}

R

6-6-1. Automatic transmission

Fluid level

Fluid change

Replace every 160,000 km (100,000 miles)

Fluid hose

R

6-7. Door hinges & gear shift control lever/shaft
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NORMAL CONDITION SCHEDULE (CARBURETOR MODEL)

This table includes services as scheduled to 80,000 km {48,000 miles)
Interval: mileage. Beyond 80,000 km (48,000 miles), carry out the same services

This interval should be judged by at the same intervals respectively.
odometer reading or months, which- | Km  (x1,000)| 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80

ever comes Tirst. Miles (x 1,000} | 6 12 18 24 30 36 42 48

Months 6 12 18 24 30 36 42 48

1. ENGINE

1-1. Drive belt (tension, damage) — — - —_— - _ R

1-2. Valve lash {clearance) — | —

|
I I
Inspect at 50,000 km (30,000 miles) and 150,000 km

1-3. Camshaft timing beht {90,000 miles).
Replace every 100,000 kr {60,000 miles).

. . . - APl Grade SE,
1-4. Engine oil and Engine oil filter SF. SG or SH R R R R R R R R

1-5. Cooling system, hoses and connections
(leakage, damage)

1-6. Engine coolant — | — | = R —_ = | - R

1-7. Exhaust pipes and mountings
(leakage, damage, tightness}

1-8. Wiring harness and connections — — — i — — — |

2. IGNITION SYSTEM

Whe.n unleaded | R _ R — R — R
fuel is used
2-1. Spark plugs Wh \eaded
e.n eade Refer to “Severe Driving Condition” Schedule,
fuel is used
2-2, Distributor cap and rotor (crack, wear) — — — I — — — |
2-3. Ignition wiring _ | = | — I —_ | - | — R
2a lanition timi WithotTWC | — | — | — | ¢ | — | — | — | |
“-lgnition timing With TWC — T =11 | =171 [ =711
2.5, Distributor ad Without TWC —_- I — | — | — | — | — |
-5. Dis ora
isifibutor advancer With TWC — | — ] — | — |
3. FUEL SYSTEM
. ) Paved-road —|—|—[H[—-]-——|———]R
3-1. Air cleaner filter element — — —
: Dusty condition Refer to “Severe Driving Condition” schedule.

“T-T-[1 [—[—]—]

3-2 Fuel tank, cap & lines

{Deterioration, leakage, damage) Replace fuel tank cap every 100,000 km (60,000

miles) or 60 months.

3-3. Fuel filter _ — | =] == =] —=]—1R

3-4, Caburetor choke system — — — | — — — i

3-5. Engine idle speed & idle mixture {n I — | - ! — |
NOTES:
® “R”: Replace or change ® jtem 3-2 *R is a recommended maintenance item.

& “I”: Inspect and correct or replace if necessary ® jtem 3-5 (I} is applicable only to the 10,000 km inspection.
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This table includes services as scheduled to 80,000 km (48,000 miles)
Interval: mileage. Beyond 80,000 km (48,000 miles), carry out the same services

This interval should be judged by at the same intervals respectively.

odometer reading or months, which- | Km  {(x1,000)| 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80
ever comes first. Miles {x1,000)| 6 12 18 24 30 36 42 48
Months 6 12 18 24 30 36 42 48

4. EMISSION CONTROL SYSTEM
4-1. PCV (Positive Crankcase Ventilation) Vale — — — | — — — i
4-2. EVAP canister (if equipped) — I — | — I — !

4-3. Fuel cut system — | — | — 1 — |
5. BRAKE

5-1. Brake discs and pads {thickness, wear, damage)
Brake drums and shoes (wear, damage)

5-2. Brake hoses and pipes (leakage, damage, clamp} | — | — | — | —
5-3. Brake fluid — I — R —_ I — R
5-4. Brake lever and cable (damage, stroke, operation) | — | — | — H —
5-5. Brake pedal — I —_ I — | — i

6. CHASSIS AND BODY
6-1. Clutch {For manual transmission) pedal free travel | | | | | 1 | |
6-2. Tires/wheel discs {(wear, damage, rotation) | | i ! | | | |
6-3. Drive axle boots {(breakage, damage) I | | I | I I I

8-4. Suspension system
{Tightness, damage, rattle, breakage)

6-5. Steering system {tightness, damage, breakage,

rattle)
B-6. Transmission oil (Manual} (leakage, level) I I I R I I } R
Fluid level I f ] | | | | |
6-6-1. Automatic transmission Fluid change Replace every 160,000 km {100,000 miles)
Fluid hose — ] e ) —_ — R — —
6-7. Door hinges & Gear shift control lever/shaft I | | | I | | |
NOTES:

“R”: Replace or change
“I”:  Inspect and correct or replace if necessary
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the vehicle is usually used under the conditions corresponding to any severe condition code given

below, itis recommended that applicable maintenance operation be performed at the particular inter-
val as given in the chart below.

Severe condition code
A - Repeated short trips D - Driving in extremely cold weather and/or
B - Driving on rough and/or muddy roads salted roads
C - Driving on dusty roads E - Repeated short trips in extremely cold
weather

F — Leaded fuel use (Carburetor model only)

Severe , Maintenance . .
. Maintenance . Maintenance Interval
Condition Code Operation
| Every 20,000 km
{12,000 miles) or 12 months
- —-CDbh— - Drive belt
R Every 40,000 km
{24,000 miles) or 24 months
. . - Every 5,000 km
A-CDE - E I and oil filt R
ngine ofl and ort iter (3,000 miles) or 3 months
Every 10,000 km
————— F | Spark plugs R
park plug {6,000 miles} or 6 months
| Every 2,500 km
(1,500 miles)
- — C ~ — — | Aircleaner filter element *1
R Every 40,000 km
{24,000 miles) or 24 months
. Every 20,000 km
b Fuel tank, cap and lines ! {12,000 miles) or 12 months
ABC -E - Brake discs and pads | Every 10,000 km
Brake drums and shoes {6,000 miles) or 6 months
_B- -E- Automatic transmission R Every 20,000 kmn
fluid change {12,000 miles) or 12 months
. Every 10,000 km
AB-DE - Brake h d '
rake hoses and pipes (6;000 miles) or 6 months
, Every 20,000 km
-B8BCD - - Wheel |
eel bearings {12,000 miles) or 12 months
. . Every 20,000 km
-B- -E- M
anual transmission oil R (12,000 miles) or 12 months

*1 !n&pect or replace more frequentfy if the vehicle is used under dusty conditions.

NOTES:

“R": Replace or change

“1”: Inspect and correct or replace if necessary
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1. Ol level gauge
2. FULLHOT mark
3. LOW HOT mark

4, FULL COLD mark
5. LOW COLD mark

DB-00Y

1. AT fluid hose

MAINTENANCE SERVICE

ITEM 6-6-1

Automatic Transmission

[Fluid level inspection]

1} Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fluid level
check.

3) Check fluid level.
For fiuid ievel checking procedure, refer to ON-VEHICLE
SERVICE in SECTION 7B and be sure to perform it under
specifted conditions. If fluid ievel is low, replenish speci-
fied fluid.

[Fluid change]

1) Perform steps 1) and 2) of above Fluid Level inspection.

2) Change fluid. For its procedure, refer to ON-VEHICLE
SERVICE in SECTION 7B.

CAUTION:
Use of specified fluid is absolutely necessary.

[Fluid cooler hose change]

Replace inlet and outlet hoses of cooler hose and their
clamps. For replacement procedure, refer to ON-VEHRHICLE
SERVICE in SECTION 7B.

FINAL INSPECTION

ROAD TEST
Carry out road test in safe place.

WARNING:

When carrying out following road tests, select a safe
place where no man or no running car is seen so as to
prevent any accident.
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Gearshift or Selector Lever (Transmission)

Check gear shift or selector lever for smooth shifting to all
positions and for good performance of transmissicn in any
position. .
With automatic transmission equipped car, also check that
shift indicator indicates properly according to which posi-
tion selector lever is shifted to.

CAUTION:

With automatic transmission equipped car, make sure
that car is at complete stop when shifting selector le-
ver to “P” range position.

OWNER INSPECTIONS AND SERVICES

BEFORE OPERATING YOUR VEHICLE

[INSIDE VEHICLE]

Automatic Transmission Shift Indicator and Park Mecha-

nism Operation

¢ Move selector lever and check that indicator points to ex-
act gear as chosen.

® Check the lock release button of the selector lever for
proper and smooth operation.

RECOMMENDED FLUIDS AND LUBRICANTS

Engine cil

SE, SF, SG or SH

Engine coolant
(Ethylene glycol base coolant)

"Antifreeze/Anticorrosion coolant”

Brake fluid

DOT3 or SAE J1703

Manual transmission oil

See oil chart on SECTION 7A

Automatic transmission fluid

Automatic transmission fluid DEXRON®-II, IIE, III or equivalent

Gear shift control lever and shaft

Water resistance chassis grease
{SUZUKI SUPER GREASE A 9%000-25010)

Docr hinges

Engine oil

Hood latch assembly

Engine oil

Key lock cylinder

Spray lubricant




AIR CONDITIONING (OPTIONAL) 1B-1

SECTION 1B

AIR CONDITIONING (OPTIONAL) KX

NOTE:

For the descriptions {items) not found in this section of this service manual, refer to the same section
of service manual mentioned in the FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION . ... it e et e e ia e et a e e ce e ai i neanaais 1B-2
LA T T T T = T T 1B-2
Function of Each Control Component . ... ... . . i i e e e it e e 1B-3
ON-VEHICLESERVICE ................... e e e e e e e 1B-4
Air Conditioning Solenoid Vacuum Valve {Carburetor modelonly) ..............o.o oo, 1B-4
A/C Cut Relay and A/C Sclenoid Vacuum Valve Cut Relay (A/T vehicle with carburetor) ............... 1B-4
Idle Speed Adjustment with A/C ON (Carburetor modelonly) ........... ... i, 1B-4



1B-2 AIR CONDITIONING (OPTIONAL)

GENERAL DESCRIPTION

b

18-001

1
RS
il % i i e
‘ s I e Veen VIO 1IN
. 2 B
N |
i9i- -}
p— FJPBI
I
. i
N—— - / o | O
I N (L B
F oL [GEY pudes)
l LT[0 .
=] ; \ l _.“.L...I
| I La Bt g AL pm L oa :
H BrAY Bry— TH "\, T o
| 1 B BiR el e & } !
! fi BUB Gw. H GW}' U S N |
B ! S B L]
| J F ™ i ji/" ===
L“‘—-—'\. T ! ' 11/1I_.r—_‘1__|
oL |
e I
[
0 :
D m g
r ] 18-002
L=
1. Battery 11. Evaporator thermal switch
2. Fuse 12, AJC switch
3. AJC solenoid vacuum valve 13. ECM (Fuel Injection model} or TCM
4. Condenser fan motor {A/T vehicle with carburetor)
§. Compressor relay 14, Fan switch
6. Compressor magnetic clutch 15. ignition switch
7. A/C relay 16. Biower motor assy
8. AJC solenoid vacuum valve cut relay 17. AJC cut relay
9. Coolant {water) temp. switch 18. Engine room
10. Dual pressure switch 19. Passenger room
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FUNCTION OF EACH CONTROL
COMPONENT

COMPRESSOR RELAY,

MAGNETIC CLUTCH,

EVAPORATOR THERMAL SWITCH,
COOLANT (WATER) TEMP SWITCH (CARBU-
RETOR MODEL ONLY),

DUAL PRESSURE SWITCH AND

AIR CONDITIONING SOLENOID VACUUM
VALVE (CARBURETOR MODEL ONLY)

Refer to same section of SH410 SERVICE
MANUAL.

A/C RELAY
A/C relay controls operation of the solenoid vac-
uum valve (carburetor model only), compressor
relay and condenser fan motor according to the
signals from the switches and/or controller (if
equipped) which detect the state of the englne
and driving conditions.

Main system control functions are as foliows (at

A/C switch ON).

® Idle speed control (idle-up for carburetor
model only)

e Magnetic clutch delay control: 0.4 second
delay after solenoid vacuum valve ON (for
carburetor model) or after A/C ON signal in-
putted (for fuel injection model).

* A/C ON-OFF control:

— Dual Pressure Switch
High refrigerant pressure:

R134a R12
OFF above 32 kg/em?2 | above 27 kg/crm?
{455 psi) {388 psi)
ON below 26 kgfem? | below 21 kg/cm?
{369 psi) (299 psi)
Low refrigerant pressure:
R134a R12
OFE below 2.0 kg/cm? | below 2.1 kgfecm?
(28.4 psi) {29.9 psi)
ON above 2.3 kg/lecm?2 | above 2.4 kg/cm?
(32.7 psi) (34.1 psi)

— Coolant {Water) Temp. Switch {Carburetor
model) Engine Coolant temperature (in cool-
antinlet pipe)

above 104°C (219°F) ....... OFF

below 101°C (213°F) ....... ON
= cCvaporater inerma: owi itch

Evaporative temperature

below 1°C (33°F) ...... OFF

above 4.5°C (40°F) .... ON

- ECM ({fuel injection model)

HETer (8] I:L.IVI l[em |n InIS secuon
- TCM (A/T Vehicle with Carburetor)

Refer to TCM item in this section.
ECM (FUEL INJECTION MODEL)
The A/C circuit outputs A/C signal to ECM when
A/C ON conditions are satisfied on the A/C cir-
cuit side {The air conditioning system does not
turn ON in this state). When ECM detects
through the A/C signal that A/C ON conditions
are satisfied on the A/C circuit side, it uses the
A/C signal as one of the factors to output A/C ON
signal and to control idle air control valve and
fuel injection respectively.
® Engine coolant temperature:

above 110°C {230°F) ................. OFF

below 106°C (222°F) ................. ON
® While engine cranking with

starter ON and after 2 seconds ........ OFF

after abovetime ..................... ON

® Engine speed:

above 6900 r/min. ................... OFF

below 8500 rf/min .................... ON

below 400 r/min. ..................... OFF

above BOOFHmMIin. ..................... ON
® Throttle valve opening (A/T vehicle)

For 10 sec. after throttle valve

opening exceeds 76°, ................ OFF

TCM (A/T VEHICLE WITH CARBURETOR)
TCM turn ON the A/C cut relay {turn OFF A/C} for
dsec. after throttle valve opening exceeds 56°
and turn ON the A/C solenoid vacuum valve cut
relay (turn OFF A/C solenoid vacuum valve)
when engine speed exceeds 2,600 r/min.

A/C CUT RELAY (A/T VEHICLE WITH CARBU-
RETOR)

A relay to turn OFF the A/C relay.

A/C SOLENOID VACUUM VALVE CUT RELAY
{A/T VEHICLE WITH CARBURETOR}

A relay to turn OFF the A/C solenoid vacuum
valve.
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18-003

ON-VEHICLE SERVICE

AIR CONDITIONING SOLENOID VACUUM
VALVE (CARBURETOR MODEL ONLY)
Refer to same section of SH410 SERVICE MANUAL.

A/C CUT RELAY AND A/C SOLENOID VAC-
UUM VALVE CUT RELAY (A/T VEHICLE WITH
CARBURETOR)

INSPECTION
1} Disconnect negative cable at battery.
2} Remove relay after disconnecting its coupler.

3) Check continuity between terminals “A"” and “B"” in fol-
lowing condition.

Relay A/C solenoid
A/C cut relay | vacuum valve
Condition cut relay
Battery is connected to Not -
terminals ncn and an continuity COI"IthIty
Battery is not connected L Not
. Continuit e

to terminals “C"” and “D” 4 continuity

If found defective in above check, replace relay.

IDLE SPEED ADJUSTMENT WITH A/C ON
(CARBURETOR MODEL ONLY)

M/T VEHICLE
Refer to same section of SH410 SERVICE MANUAL

A/T VEHICLE
Refer to section 6D of this manual.
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SECTION 6A

ENGINE MECHANICAL

NOTE: E—
For the descriptions (items) not found in this section of this service manual, refer to the same
section of service manual mentioned in the FOREWORD of this manual.

CONTENTS
ON-VEHICLE SERVICE ........................................................ v err e 6A-1
F L 1 T T = o = 1T o o7 o 6A-1
UNIT REPAIR OVERHAUL . ... i iy ittt ettt e ie it ae e etaeeaneesanarannnens 6A-2
o8 8T TR = 5 =T 1oL 7 6A-2
ENGiNe INstallation ... .oc. it it it i e e e e e e i 6A-5
ON-VEHICLE SERVICE
AIR CLEANER ELEMENT

This air cleaner element is of dry type. Remember that it
needs cleaning according to following procedure.

REMOVAL
1) Remove air cleaner upper case after removing clamps.
2} Remove air cleaner element.

INSPECTION
Check air cleaner element for dirt.

"¢
<L CLEANING
. ’ Blow off dust by compressed air from air outlet side of ele-
ment.
1. Airinlet side [Facing down)
2. Air gutlet side {Facing up) EA-002
INSTALLATION

1) install air cleaner element to air cleaner case.
2) Install air cleaner upper case.

2. Clamp 6A-003




6A-2 GENERAL INFORMATION

UNIT REPAIR OVERHAUL

ENGINE REMOVAL

1) Relieve fuel pressure according to FUEL PRESSURE RE-
LIEF PROCEDURE described in SECTION 6.

2) Remove engine hood. {M/T)

3) Remove batiery.

4) Remove battery tray. (M/T)

5) Drain cooling systern referring to section 6B.

To help avoid danger of being burned, do not re-
move drain plug, radiator hose and radiator cap
while engine and radiator are still hot. Scalding
fluid and steam can be blown out under pressure
if plug, hose and cap are taken off too soon.

6) Remove radiator with cooling fan. Refer to Section 6B
for removal.

7) Remove air cleaner outlet hose and air cleaner case.
{Fuel injection model)
8) Remove air cleaner case, resonator, air intake hose and
air intake pipe. (Carburetor model)
9) Remove EVAP canister. {If equipped)
10} Pull off ignition coil high-tension cord from ignition coil,
11) Disconnect heater inlet and outlet hoses.

12) Disconnect engine harness from main harness at cou-
plers and release clamp. (Fuel injection model)

13) Disconnect engine harness from main harness at cou-
plers.

14) Disconnect engine harness from main fuse.

15) Disconnect magnet clutch lead wire from A/C wire har-
ness. (If equipped with A/C)

1. Engine harness coupler 2. Engine harness coupler
{Fuel injection model} 3. Main fuse

16} Disconnect negative battery cable from transmission
case, and reinstall engine hook.

17) Disconnect engine ground cable from exhaust man-
ifold.

18) Disconnect clutch cable from clutch release arm and
transmission. (M/T)

19) Disconnect speedometer cakle from transmission.

1. Battery ground cable 3. Engine ground cable
2. Transmission 4. Exhaust manifold
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Y
W NN

2. Gear select cable 8A-008

1. Transmission 3. Extension rod
2. Drain plug 4. Control shaft 6A-007

pre———

,‘ﬁ“ 6A-008

3. Eagine hook

__ﬁi —
1. Lifting device
2. Generator adjusting bracket

20) Disconnect gear select cable from transmission. (A/T)

21) Disconnect accelerator cable from transmission. {A/T)

22) Recover refrigerant from refrigeration system using re-
covery and recyling equipment. (If equipped with A/C)

23) Disconnect suction and discharge flexible hose from
compressor. (If equipped with A/C)

NOTE:
Cap open fittings immediately to keep moisture out of
system,

24) Disconnect accelerator cable from throttle body {(or car-
buretor).

25) Disconnect fuel feed hose from delivery pipe (or carbu-
retor).

26) Disconnect fuel return hose from return pipe (or carbu-
retor).

27} Hoist vehicle.

28) Drain engine oil, if necessary.

29} Drain transmission oil.

30} Remove exhaust center pipe.

31) Remove gear shift control shaft and extension rod from
transmission. (M/T)

32) Remove stabilizer bar. {A/T)

33) Remave drive shafts {right and left) from differential
side gears of transmission. Refer to Section 4 {DRIVE
SHAFT]} for procedure to disconnect drive shaft. For en-
gine and transmission removal, itis not necessary tore-
move drive shaft from steering knuckle.

34) Lower vehicle.
35) Install lifting device as shown figure.

CAUTION:

Do not touch wire rope to any plastic parts (TP
sensor, IAC valve, fuel injector etc.). Be careful not
to bend or break engine component when remov-
ing and installing engine.
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1. Engine mounting member
2. Front lower cross member
SA01D

BA-012

36) Remove rear torque stopper bolts O. (M/T)

37) Remove engine rear mounting nut @.

38) Remove engine front mounting nut 3.

39) Remove engine mounting member with engine front
mounting and front lower cross member, {A/T)

40) Remove engine right bracket bolts @, and loosen en-
gine right mounting bolt ®. {M/T)

41) Remove engine left bracket nuts ® and engine right
bracket bolts @. (A/T)

42) Before lifting engine with transmission, recheck to
make sure all hoses, electric wires and cables are dis-
connected from engine and transmission.

43) Hoist engine with M/T from body or lower engine with
AT from body.

44) Separate engine from transmission.
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ENGINE INSTALLATION

(b}

B, (al/::é-m
R e /é? ~
< () SF N "

6A-013

1. Engine mounting member
2. Front lgwer cross member

Reverse removal procedures for installation noting the fol-

lowing points.

# Tighten bolts and nuts to specified torque.
Tightening Torque
{a): 40 N-m (4.0 kg-m, 29.0 |b-ft)
{b): 55 N'm {56.5 kg-m, 40.0 Ib-ft)

® Push in each drive shaft joint fully so that snap ring en-
gages with differential gear.
Use care not to damage oil seal lip when inserting.

e Clamp electric wire securely.

® Adjust accelerator cable paly, referring to Section 6E1.

e Adjust clutch pedal free travei, referring to Section 7C.
{M/T)

® Adjust gear select cable and accelerator cable, referring
to Section 7B. (A/T)

o Refill transmission with gear oil. (A/T fluid for A/T model),
referring to Section 0B,

® Refill engine with engine oil, referring to Section 0B,

¢ Refill cooling system, referring to Section 6B.

& Evacuate and chage A/C system. {Vehicle with A/C)

® Upon completion of instailation, verify that there is no
fuel leakage, coolant leakage, transmission oil leakage or
exhaust gas leakage at each connection.
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SECTION 6B

ENGINE COOLING

For the descriptions {items} not found in this section of this manual, refer to the same section
of service manual mentioned in the FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION ... oottt it ittt tet et tanssratannstnurasasrnsssnsranrossnressnnessennnnes 6B-1
DIAGNOSIS . ... e et e e e et e e e e e e 6B-2
MAINTENANCE .. .. . ittt ittt ttan st aattreasasetnaneeseenaeeeaseresensaseasesnaannns 6B-3
ON-VEHICLE SERVICE ... ..coiiititttnrttartena e tasetetttsataseassecnsnssseesssassnesnsnnntsssnns 6B-4
Cooling System Draining (A/T vehicle) . . ... i e st et isiaaaarans 6B-4
Radiator (A/T Vehicle) ... oot e e e e et et ia e e ata et ia e anaeenaennnen 68-4
GENERAL DESCRIPTION

COOLING FAN (FOR FUEL INJECTION MOD-
EL)

The cooling fan is driven by electric motor, and the motor
is activated by ECM {and ECT sensor). For its details, refer
to SECTION 6E1.

WARNING:

Keep hands, tools, and clothing away from engine
cooling fan to help prevent personal injury. This fan is
electric and can come on whether or not the engine is
running. The fan can start automatically in response
to the ECM (and ECT sensor) with the ignition switch
in the “ON" paosition.

1. Cooling fan 58-001

COOLANT (WATER) TEMP. GAUGE (FOR
FUEL INJECTION MODEL)

Coolant {water) temp. gauge is incorporated with engine
coolant temperature sensor and installed to thermostat
case.

This gauge activates a temp. meter gauge in the instrument
cluster.

1. ECT sensar 58.002




6B-2 ENGINE COOLING

DIAGNOSIS

Condition

Possible Cause

Correction

Engine overheats

Loose or braken water pump belt

Not enough coolant

Faulty thermostat

Faulty water pump

Dirty or bent radiator fins

Coolant leakage on cooling system

Defective cooling fan motor.

Faulty fan motor control circuit

Plugged radiator

faulty radiator cap
Maladjusted ignition timing
Dragging brakes

Slipping clutch

Adjust or replace.

Check coolant level and add
as necessary.

Replace.
Replace.

Clean or remedy.
Repair

Check and replace as
necessary.

Refer to SECTION 6E1.

Check and replace radiator
as necessary.

Replace.

Adjust,

Adjust brake.
Adjust or replace.
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MAINTENANCE

COOLANT

The coolant recovery system is standard. The
coolant in the radiator expands with heat, and
the overflow is collected in the reservoir tank,
When the system ccols down, the coolant is
drawn back into the radiator.

The cooling system has been filled at the factory
with a quality coolant that is either 50/60 mixture

of water and antifreeze/anticorrosion coolant

(ethylene glycol base coolant} or 30% water and
70% antifreeze/anticorrosion coolant.

The 50/50 mixture coolant solution provides

freezing protection to -36°C (-33°F), and the

30/70 mixture coolant solution provides freezing

protection to —16°C {3°F).

® Maintain cooling system freeze protection at
—36°C {(-33°F} to ensure protection against cor-

ANTI-FREEZE PROPORTIONING CHART

1

This should be done even if freezing tempera-
tures are not expected.

Add ethylene glycol base coolant when cool-
ant has to be added because of coolant loss or
to provide added protection against freezing at

temperature lower than -36°C (33°F).

NOTE:

¢ Alcohol or methanol base coolant or plain
water alone should not be used in cooling
system at any time as damage to cooling
system could occur.

e Even in a market where no freezing temper-
ature is anticipated, mixture of 70% water
and 30% antifreeze/anticorrosion coolant
{ethylene glycol base coolant) should be
used for the purpose of corrosion protection
and lubrication.

Vehicle with M/T Vehicle with A/T
. °C -16 -36 -16 -36
o Freezing temperature
Q °F 3 -33 3 -33
- ) ) )
$ 2:{ Antl—freeze/Antl-co!'romon % 30 50 30 50
N 5 coolant concentration
1]
E g itr. 1.20/2.80 | 2.00/2.00 | 1.14/2.66 | 1.90/1.90
E CZ) Ratio of compound to cooling water US pt. 2.56/5.92 | 4.23/4.23 | 2.41/5.62 | 4.01/4.01
< =
Imppt. | 2.11/4.93 | 3.52/3.52 | 2.01/4.68 | 3.34/3.34
3.1 liter 2.9 liter
Enai .
ngine radiator and heater (6.6/5.5 US/mp. pt.) | (6.1/5.1 USAmp. pt.)
. 0.9 liter
Reservoir tank
rvetrtan (1.9/1.6 US/Imp. pt.)
Total 4.0 liter 3.8 liter
(8.5/7.0 US/lmp. pt.) | (8.0/6.7 US/Amp. pt.)




6B-4 ENGINE COOLING

1. Radiator outlet hose

@ 68-004

1. Radiator
2. Fan motor
3. A/T fluid hose B-006

ON-VEHICLE SERVICE

WARNING:

® Check to make sure that engine coolant tempera-
ture is cold before removing any part of cooling sys-
tem.

¢ Also be sure to disconnect negative cord from bat-
tery terminal before removing any part.

COOLING SYSTEM DRAINING (A/T VE-
HICLE)

1) Remove radiator cap.

2) Disconnect radiator outlet hose from radiator to drain
coolant.

3) After draining coolant, be sure to connect radiator outlet
hose securely.

4} Fill cooling system. {Refer to item COOLANT of MAINTE-
NANCE.}

'RADIATOR (A/T VEHICLE)

REMOVAL

1) Disconnect engative cable at battery.

2) Drain cooling system by disconnecting outlet hose from
radiator.

3) Disconnect radiator inlet and reservoir tank hose from
radiator.

4) Disconnect 2A/T fluid hoses from A/T fluid pipes.
5} Disconnect radiator fan motor lead wire at coupler.

6) Remove radiator with A/T fluid hoses and cooling fan.
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INSPECTION
Check radiator for leakage or damage. Straighten bent fins,
if any.

CLEANING
Clean frontzal area of radiator cores.

INSTALLATION
Reverse removal procedures.

NOTE:

e Refill cooling system with proper coolant referring to
COOLANT item of MAINTENANCE.

¢ With automatic transmission car, fill A/T fluid up to spe-
cified level. (For procedure to check A/T fluid and its lev-
el, refer to SECTION 7B.)

e After installation, check each joint for leakage.
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NOTE:

SECTION 6C

- ENGINE FUEL

For the descriptions (items} not found in this section of this manual, refer to the same section of ser-
vice manual mentioned in the FOREWORD of this manual.

FUEL SYSTEM

GENERAL DESCRIPTION

The main components of the fuel system are fuel tank, fuel pump, fuei filter and fuel level gauge and
it includes three lines; fuel feed line, fuel return line and fuel vapor line.

For the details of fuel flow and fuel vapor flow for injection model, refer to “ELECTRONIC FUEL INJEC-
TION SYSTEM” section,

For Fuel injection model

For Carburetor model

o s

Noize suprassor

1. Foel tank 5. Fuel filler cap 8. Fuel feed line . 12. Liquid-vapor separator
2. Fuel pump 6. Tank pressure control valve 9. Fuel return line 13. Rol over valve
3. Fuel levet gauge 6-1. Black nozzle 10. Fuel vapor line {vehicle with 14. Fuel return check valve
4. Fuel filter 7. Breather hose EVAP canister)
11. Fuel breather vessel {vehicle
without EVAP canister)
o FUEL PUMP (For Carburetor model)
g
7 i NOTE:
g-;: For fuel pump of Electronic Fuel Injection model, refer to
T SECTION 6E1.
3z . .
The fuel pump is a low pressure type electro-magnetic
%’2 lPa-— pump. It is installed in the fuel tank as outlined previously.
LA TIPS Operation of the fual pump by passing electric current to it
for about 2 seconds after the ignition switch is turned ON
4’@]19—1 th or while the ignition signal is fed to the controller.
1. Battery B  :Black
2. lgnition switch B/G :Black/Green
3. Fuel cotroller (M/T vahicle) or BAW : Black/White
TCM (A/T vehicle) Br :Brown
Fuel pump P :Pink



CARBURETOR 6D-1

SECTION 6D

CARBURETOR

NOTE:
For the items not found in this section of this manual, refer to the same section of the Service Manual
mentioned in the FOREWORD of this manual.

CONTENTS
GENERALDESCRIPTION .................. U 6D-1 m
ONVEHICLE SERVICE ..ottt ittt ittt etar s et iia v e e iaanasane et eeens 6D-2
A Idle Up (AT Vehicke) ..o i i e e et e e e e i e 6D-2
“D" Range ldle Up (A/T Vehicle) ... ... e e e e 6D-3
Throttle Position Sensor (AT Vehicle) ... i e i e e et e e i 6D-5
W= BTy 3 7 =Y o o T 6D-6
GENERAL DESCRIPTION
FUEL CUT SYSTEM

As shown in the figure, the fuel cut solencid valve is pro-
vided in the primary slow system of the carburetor to open
and close the fuel passage of the slow system.
As turning the ignition switch “OFF” cuts off the electric
current to the solenoid, the solenoid closes the fuel pas-
sage. Thus this system contributes to preventing dieseling
of the engine after the ignition switch is turned “QFF”. Also,
during the deceleration and provided that all below listed
two conditions exist, the fuel cut solenoid valve operates to
cut the fuel feed to the engine temporarily by closing the
fuel passage when it received a signal from the controller
and CTP switch (A/T) or vacuum switch {M/T, if equipped).
Such operation of this system prevents the three-way cata-
lyst from getting heated high and improves fuel economy.
Two conditions:
® The CTP switch is in "OFF"” position. In other words, the
primary throttle valve is closed (A/T).
Or the vacuum switch is in “OFF” position. In other
words, the engine vacuum is high (M/T),
#® The engine revolution is more than 2,600 rpm.

S0-001

1. Fuel cut solenoid valve

2. Slow mixture passage

3. Ignition switch

4. Fuel controller
{TCM for A/T)

5. C1{P switch (A/T) or vacuum switch
{M/T, if equipped)




6D-2 ' CARBURETOR

1. Actuator

2. Vacuum hose for
“D" range idle up

3. Vacuum hose for
AJCidle up.

ON VEHICLE SERVICE

A/C IDLE UP (A/T VEHICLE)

INSPECTION
1) Check to ensure that idle speed is within specification
and maintain engine at that speed.

2} Turn ON A/C, if engine idle speed rises to specified idle
speed below, that proves normal function of A/C idle up.

Engine idle speed when

A/C is ON 1000 + 50 r/min {rpm)}

if found faulty, check following parts individually accord-
ing to each procedure.

Solenoid Vacuum Valve

1} Make sure that A/C switch is OFF.

2) Disconnect solenoid vacuum valve vacuum hoses from
intake manifold and actuator.

3) Turn ignition switch to “ON” position.

4) By blowing air into hose disconnected from actuator,
make sure there is no continuity between these hoses.

5) Turn ON A/C switch and blower fan switch, by blowing
air into the hose disconnected from actuator, make sure
there is continuity between hoses.

Actuator

1) Disconnect vacuum hose for A/C idle up from solenoid
vacuum valve.

2) Connect vacuum pump gauge to disconnected hose and
apply — 50 cmHg vacuum to actuator.

3} In the state of 2), stop pumping. if actuator stays up, itis
normal. If defective, replace.
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ADJUSTMENT
If solenoid vacuum valve, actuator, hose, wiring harness
and battery capacity are normal and yet idie up speed is not
attained, adjust as follows.
1} Check to be sure that
# Engine idle speed with A/C OFF is as specified.
e Parking brake is pulled fully and drive wheels are
blocked
2) Engine idle speed with A/C ON should be within specifi-
cation.
If not within specification, adjust with A/C idle up adjust-

1IN0 erorowas
l'ls Wl VY.

1. A/Cidle up adjusting screw 50-003
2. "D” range idle up adjusting screw
3. Throttle lever

“D” RANGE IDLE UP (A/T VEHICLE)

INSPECTION

1) Check to ensure that idle speed is within specification
and maintain engine at that speed.

2) When selector lever is shifted to each of “R”, “D", “2”
and “L" range, if engine speed keeps at specified idle
speed below, that proves normal function of “D" range
idle up.

Engine idle speed when

shift lever is shifted to . ,
MRH, "D”’ 112" Or M‘L" 800 j: 50 r/mln (rpm)

range

If found faulty, check following parts individually accord-
ing to each procedure.
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1. Actuatar

2. Vacuum hose for
“D” range idle up

3. Vacuumn hose for
A/Cidleup

1. A/C idle adjusting screw
2. “D” range idle up adjusting screw
3. Throttle lever

BL-0G5

Solenoid Vacuum Valve

1) Make sure that selector lever is shifted to “P” range.

2) Disconnect solenoid vacuum valve vacuum hoses from
intake manifold and actuator.

3) Turn ignition switch to “ON” position.

4) By blowing air into hose disconnected from actuator
make sure that there is no continuity between these
hoses. Then, shift selector lever to “N” range and also
check to make sure that there is no continuity between
these hoses,

5} Shift selector lever to “R” range, by blowing air into the
hose disconnected from actuator, make sure that there
is continuity between hoses. Also, with selector lever
shifted to “D”, 2" and “L” ranges check to make sure
that there is continuity between these hoses in each
range.

If found faulty in steps 4} and 5), replace hoses, wiring
harness or solenoid vacuum valve.

Actuator

1) Disconnect vacuum hose for “D” range idle up from so-
lenoid vacuum valve.

2) Connect vacuum pump gauge to disconnected hose and
apply - 50 cmHg vacuum to actuator.

3) In the state of 2}, stop pumping. If actuator stays up, itis
normal. If defective, replace.

ADJUSTMENT
If solenoid vacuum valve, actuator, hose, wiring harness
and battery capacity are normal and yet idle up speed is not
attained, adjust as folfows.
1) Check to be sure that
e Engine idle speed with selector lever shifted to “P” or
“N” range is as specified.
¢ Parking brake is pulled fully and drive wheels are
blocked.
2) Engine speed with selector lever shifted to “D”, “2", “L”
or “R" range should be within specification.
If not within specification, adjust with “D” range idle up
adjusting screw.
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W—. 1. Idie up actwator rod

2. Idle speed adjusting screw
3. Hot restart actuator rod

pY
[ HEER [ [ l
{ J
i
VTA 1. TCM
5D-007
YTA terminal
veltage (V)
About 4.35
0.54 -0.76
Idle Full

Throttle valve opening

5D-008

L1
QV.
—t |

1. TP sensor coupler
2. Voltmeter

3. 1.5V battery
|About 4.5V total}  ep.oos

1. Idle up actuator rod
2. |dle speed adjusting screw
3. Hot restart actuator rod

THROTTLE POSITION (TP) SENSOR (A/T VE-
HICLE) '

SYSTEM INSPECTION

1) Remove TCM from body and connect TCM coupler to
TCM.

2} Remove air clear case, disconnect actuator rods from
throttie iever and ioosen idie speed adjusting screw fuily.

3) Check VTA terminal voltage with ignition switch ON.
VTA terminal voltage : 0.54 - 0.76 V

4) Open throttle vale gradually with ignition switch ON.
Check VTA terminal voltage in above condition.
It should be as shown figure.
If not check TP sensor or its circuit.

5) After inspection connect actuator rods, adjust idle speed
and idle mixture.

INSPECTION

1) Disconnect TP sensor coupler.

2) Arrange 3 new 1.5V batteries in series and connect its
positive terminal to @ terminal and negative terminal to
@ terminal of TP sensor coupler. Then check voltage be-
tween @ and @ terminal of TP sensor coupler.

3) Remove air cleaner case, disconnect actuator rods from
throttle lever and loose idle speed adjusting screw fully.
Then check voltage between @ and @ terminal of TP sen-
sor coupler.

Standard voltage :0.13 x Voltage measured at step 2)
(Reference :0.59V when voltage measured at

step 2) is 4.5V)
If not, adjust TP Sensor
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{Voltage berween

@and @ terminall/

About 0.87 x Ve

{Reference)
0.13 x Vce
idie Full open
{Throttle valve opening)
60010

1. TP sensor coupler 3,
2. Voltmeter

1.5V battery
{About 4.5V total) 60-011

1. Idle up actuater rod
2, Idle speed adjusting screw
3. Hot restart actuator rod

1. TP sensor 2
2. Screws

80013

4) Open throttle valve gradually and check voltage be-
tween @ and @ terminal of TP sensor coupler.
It should be as shown in figure.
If not, faulty TP sensor.

ADJUSTMENT

1) Disconnect TP sensor coupler

2) Arrange 3 new 1.5V batteries in series and connect its
positive terminal to @ terminal and negative terminal to
@ terminal of TP sensor coupler. Then check voltage Vcc
between @ and @ terminal of TP sensor coupler.

3) Remove air cleaner case, disconnect actuator rods from
throttle lever and loose idle speed adjusting screw fully.
Then check voltage between @ and @ terminal of TP sen-
‘sor coupler,

4} Turn TP sensor clockwise or counterclockwise and tight-
en TP sensor screws at a position where voltage as speci-
fied below is abtained.

Specified voltage :0.13 x voltage measured at step 3)
(Reference : 0.59V when voltage measured at
step 3} is 4.5V)

5) After adjustment connect actuator rods, adjust idle
speed and idle mixture,

FUEL CUT SYSTEM

INSPECTION (M/T WITHOUT VACUUM SWITCH})

1) Check to ensure that carburetor fuel cut solenoid makes
“clicking” sound when ignition switch key is turned
"ON” and “"OFF” (without starting engine).

If anything faulty was found, check connector for proper

connection and also check by using a voltmeter if electric

current is obtained at the coupler of solenoid lead wire
when ignition key is turned “ON”.

Correct or replace if defective.



CARBURETOR 6D-7

€0-015

1. Vacuum switch 3. Ohmmeter
2. Apply vacuum 60-018

INSPECTION (M/T WITH VACUUM SWITCH)

1} Check to ensure that carburetor fuel cut solenoid makes
“clicking” sound when ignition switch key is turned
“ON” and “OFF” {without starting engine).

If anything faulty was found in this check, check connector

for proper connection and also check by using voltmeter if

electric current is obtained at “B/W" wire terminal of sole-
noid valve coupler when ignition key is turned "ON".

Correct or replace if defective.

2) Increase engine speed to 3,000 - 3,500 r/min, Under this
condition, check to be sure that engine speed changes
when vacuum switch coupler is disconnected.

if found defective in above step 2), check vacuum switch.

Vacuum Switch Inspection

1) Disconnect vacuum hose and lead wire from vacuum
switch.

2) Connect vacuum pump gauge to vacuum switch, apply
vacuum and check continuity between vacuum switch
terminals.

Vacuum — 570 mmHg or less — 590 mmHg or more

Continuity Continuity Not continuity

If found defective in above step 2), replace vacuum switch.

INSPECTION (A/T VEHICLE)

1) check to ensure that carburetor fuel cut solenoid makes
*clicking” sound when ignition switch key is turned
"ON" and "OFF” {without starting engine)

If anything faulty was found, check connector for proper
connection and aiso check by using a voltmeter if electric
current is obtained at “B/W” wire terminal of solenoid
valve coupler when ignition key is turned “ON”.
Correct or replace if defective.

2) Increase engine speed to 3,000 - 3,500 r/min. Under this
condition, check to be sure that engine speed changes
when CTP switch coupler is disconnected.

If found defective in above step 2), check CTP switch.
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1.CTP switch

2.8crew
3.CTP switch body

1.TCM
2.CTP switch
coupler
3.Voitmeter
4.0hmmeter

P | switch

lever
2.Adjusting
scraw

Closed Throttle Position (CTP) Switch
Removal

[ ~
nerove
screws.

Installation

1) Install CTP switch to carburetor body and handtighten
two screws.

2} Tighten two screws to the specified torque at the position
where CTP switch is turned ON and hinge roller lever

of CTP switch is free from contact with CTP switch
body when throttle valve is opened fully.

Tightening Torque

(a) : 2.0 N-m (20 kg-cm)

3) Disconnect CTP Switch Coupler and remove TCM with
ignition switch OFF.
4) Connect voltmeter and ohmmeter as shown in figure.

5) With ignition switch ON, adjust CTP switch lever by
turning adjusting screw of lever so that CTP switch
turns ON from OFF when TP sensor output voltage is
at specified voltage.

TP sensor output voltage when CTP switch is turned
ON from OFF : 1.08 - 1.12 V
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GENERAL DESCRIPTION

TI. - PR

ciectronic Fuel tnjection system in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions. It uses the multi-
portfuel injection system which injects fuel into
the each intake port of the cylinder head.

This system has 3 major sub-systems: air intake
system, fue!l delivery system and electronic con-
trol system. Air intake system includes airclean-
er, throttle body, MAP sensor, IAC valve and in-
take manifold.

Fuel delivery system includes fuel pump, deliv-

ery pipe fuel pressure regulator, etc.. Electronic
control system includes ECM, various 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

e Evaporative emission control system
¢ Oxygen sensor heater control system
® Ignition control system

® Radiator fan control system

e A/C ON/OFF control system
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AIR INTAKE SYSTEM

The main components of the air intake system
are air cleaner, air cleaner outlet hose, throttle
body, idle air control valve and intake manifold.
The air {by the amount corresponding to the
throttle valve opening and engine speed) is fil-

throttle body, is distributed by the intake man-

ifold and finally drawn into each combustion
chamber.

When the engine is idling, when it is cold or
when the idle air control valve is opened accord-
ing to the signal from ECM, the air bypasses the
throttle valve through bypass passage which
varies in each case and is finally drawn into the

imtalae manifald
TLILCIRG SIICIENI TS,

|
.
=y

A

1. Air cleaner

2. Intake air temperature sensor {|AT sensor)
3. Air cleaner outlet hose

4. Throttle body

5. Throttie valve
6. Idle air adjusting screw

7. idie air control vaive (IAC vaive)
8. Intake manifeld

J 5 ‘afa'lI//IIIIII/I/IIIII’II
\J

7 presterermes

L LLS

//.-'-p:.-'-...-a [ 2A

N

“"!l.’"J

6E1-002

9, Cylinder head
10, Exhaust manifokd
11. Airflow
12, MAP sensor
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1. Idle speed adjusting screw

2. Vacuum passage
3. Throttle valve

6E1-003

4. Fast idie air valve
5. Air

6. Engine coolant
7. IAC valve

1. Throttle body 5. Water {from intake
2. Thermo wax manifold}
3. Springs 6. Water {to intake pipe]
4. Valve 7. Air
3 3 5 ] 1
2
a7
= GE1-0086

1. 'I_'hrottle_ body 4, Valve

2. |1AC valve 5. Bearing

3. Air flow 6. Coils

THROTTLE BODY

The throttle body consists of the main bore, air bypass pas-

sage, vacuum passage (for EGR system) and the following

parts.

¢ Throttle valve which is interlocked with the accelerator
pedal and controls the amount of the intake air

¢ |dle air adjusting screw which controls the amount of by-
pass air to adjust idle air control duty.

® TP sensor which detects the throttle valve opening and
sends a signal to ECM

¢ |dle air control valve which supplies the bypass air de-
pending on engine condition.

® Fastidle air valve which supplies the bypass air when en-
gine is cold.

Fast Idle Air Valve

The fast idle air valve consists of thermo-wax, springs and
valve.

When the engine is cold, it sends the air from the air cleaner
to the intake manifold without letting it pass through the
throttle valve to increase the engine speed, and thus the en-
gine is warmed up.

Idie Air Control Valve (IAC Valve)

The idle air contro! valve opens and closes air bypass pas-
sage according to the signal from ECM.

When it opens, the air is supplied to the intake manifold,
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FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel
tank, fuel pump, fuel filter, fuel pressure regula-
tor, delivery pipe and fuel injectors.

The fuel in the fuel tank is pumped up by the fuel
pump, filtered by the fuel filter and fed under
pressure to each injector through the delivery
pipe.

As the fuel pressure applied to the injector (the
fuel pressure in the fuel feed line) is always kept

a certain amount higherthan the pressure inthe
intake manifold by the fuel pressure regulator,
the fuef is injected into the intake port of the cyl-
inder head when the injector opens according
to the injection signal from ECM.

The fuel relieved by the fuel pressure regulator
returns through the fuel return line to the fuel
tank.

For the structure and operation of the fuel tank
and filter, refer to SECTION 6C “ENGINE FUEL".

t

f 1 h

Fuel injector

Delivery pipe

Fuel pressure regulator
Intake manifold

EVAP canister

EVAF canister purge valve

[

BE1-008

7. Fuel feed line
8. Fuel returniine
9. Fuel vapor line
10. Fuel filter

11. Fuel tank

12, Fuel pump

1. Fuel pump
2. Fuel tank
3. Filter

G6E1-007

FUEL PUMP

The electric fuel pump located in the fuel tank consists of ar-
mature, magnet, impeller, brush, check valve, relief valve,
etc.. The ECM controls its ON/OFF operation as described
in item “Fuel Pump Control System”.




ELECTRONIC FUEL INJECTION SYSTEM 6E1-9

=T N R R KR

. Spring
. Diaphragm
Valve

. From fuel pump
. To fuel tank

. Intake manifold
pressure

GE*-008

L N

. Filter
. Solenoid coil
. Plunger

. Needle valve
. Terminals

6E1-009

FUEL PRESSURE REGULATOR

The fuel pressure regulator keeps the fuel pressure applied
to the injector 2.55 kg/cm? (250 kPa) higher than that in the
intake manifold at all times.

FUEL INJECTOR
There are 4 injectors {one for each cylinder), each of which
is installed between the intake manifold and delivery pipe.
It is an electromagnetic type injection nozzle which injects
fuelinto the intake port of the cylinder head according to the
signal from ECM.



6E1-10 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

Eiimptinnally |
VLA 1aiIy, |

systems:

e Fuel injection control system

# Heated oxygen sensor heater control system
¢ Idle air control system

Fuel pump controt system

EGR system

CAVAD rantral cyetam
L ¥ WASLILI W) O,’D\.Glll

IC (Ignition Control) system

0E1-070

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. MAP sensor a :Injector A EGR pressure transducer
2. TP sensor b :IAC valve B :EGR valve
3. IAT sensor ¢ :EGR Solenoid Vacuum valve (Blus} C :Fuel pressure regulator
4. ECT sensor d :Malfunction indicator lamp D :EVAP canister
5. Heated oxygen sensor {"CHECK ENGINE" light} E :Monitor coupler
6. Battery e :Fuel pump relay F :Immobilizer monitor coupler {if equipped}
7. V58§ f :EVAP canister purge valve (Brown) G :ECM
8. CMP sgensor (in distributor) 9 :lgnitor H :Main relay

| :Data link connector

J :ignition col
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1. ECM
2. Instrument main panel
3. Glove box

1. Malfunction indicator lamp
[*CHECK ENGINE” light)

. Cambination meter

. Manitor coupler

. Main relay

. Ignition switch
. ECM 6E1-017
A:Blank

B: Diag. switch terminal

C: Diag. output terminal

C: Ground terminal
E
F

DR EWN

: Test switch terminat
: A/F duty output terminal

Engine Control Module (ECM)

ECM is installed on dash side panel of passenger’s side.
ECM is a precision unit consisting of one chip microcom-
puter, A/D {Analog/Digital) converter, I/O {Input/Qutput)
unit and etc..

Itis an essential part of the electronic control system, for its
functions include not only such a major function as to con-
trol fuel injector, IAC valve, etc, but also on-board diagnos-
tic system (self-diagnosis function), fail safe function and
back-up 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 sensors

® |AT sensor

¢ MAP sensor

e ECT sensor

® TP sensor

¢ Vehicle speed sensor

o Camshaft position sensor

¢ 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. This is only to check the malfunction in-
dicator lamp (“CHECK ENGINE" light) bulb and its circuit.

o I[f 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.
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¢ When ECM detects a trouble which has occurred 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 memaory.
{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 2 minuits
or longer.) ECM also indicates trouble area in memory by

means of flashing of malfunction indicator lamp
[“C!-“:!ﬁl( I:l\lr'”\":" ||nh+\ at tha timao af incnartinn 1 a

T Wiy e EY AT lli.’ AL MU, LIFRIG, W IIIJP\:ULI\JII [ ER>FY
when diagnosis switch terminal is grounded and ignition
switch is turned ON),

NOTE:

® Even when a trouble occurs in CMP sensor circuit {cir-
cuit open), ECM does not indicate it {or activate mal-
function indicator lamp (*CHECK ENGINE" light)).
And when that troubled circuit regains good condi-
tion, the memory of defective area will be erased auto-
matically even if the power circuit to ECM is not
opened as described above.

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

Fail-safe function

Even when atrouble 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 control valve and other is maintained on the basis of the
standard signals and/or back-up program prestered 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.

e ECT sensor

® |IAT sensor

® TP sensor

¢ MAP sensor

¢ CPUin ECM
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. Qutput voltage
. Refrence voltage
. Ground

P R

converting element
Filter

oo

Qutput voltage {V)
Low-w-—— & High

. semi-conductor type pressure

. Intake manifeld pressure {Vacuum)

Low =

" {High vacuum)

— High
Intake manifald (Low
pressure (mmHg) vacuum)

GE'-n8

Manifold Absolute Pressure sensor [MAP Sensor)

This sensor senses pressure change in the intake manifold
and converts it into voltage change. It consists of a semi-
conductor type pressure converting element which con-
verts a pressure change into an electrical change and an
electronic circuit which amplifies and corrects the electric
change. The ECM sends a b-volt reference voltage to the
MAP sensor. As the manifold pressure changes, the electri-
cal resistance of the sensor also changes.

By monitoring the sensor output voltage, ECM knows the
manifold pressure {intake air volume).

ECM uses the voltage signa ] 5 as

of the signalsto control fuel injector, IAC valve and EGR So-
lenoid Vacuum valve.
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Throttle Position Sensor (TP Sensor)

The throttle position sensor consisting of a potentiometer
is installed on the throttle body, and detects the throttle
valve opening.

Ab-volt reference voltage isapplied to the sensor from ECM
and as its brush moves over the print resistance according
s 2 to the throttle valve opening, the output voltage varies ac-

 a—
w 3 cordingly.

By monitoring the sensor output voltage, ECM detects the
throttle valve opening.

ECM uses the signal from TP sensor as one of the signals
to control fuel injector, idle air control valve, ignition timing,
EVAP canister purge valve and EGR sotenoid vacuum valve.

. Reference voltage
. Qutput

. Ground

. Resistor
Conductar

Rotor

Brugh

. Resistire segment

[N T I X

Output voltage {V)
Low -#——————= High

Small #————————= large
Throttle valve opening
{degree)
BE1-015

Intake Air Temperature Sensor (lAT Sensor)
Located an the air cleaner outlet hose, this sensor constant-
ly measures the temperature of the air entering there and
* \ converts a change in the air temperature into that in resis-
\ _ tance through its thermistor. That is, as air temperature
! lowers, resistance increases and as it rises, resistance de-
creases. As air density of the intake air varies with variation
in temperature, ECM, by monitoring the resistance, adjusts
the amount of fuel injection according to the air tempera-
ture.

-+ High

Resistance

Engine Coolant Temperature Sensor {ECT Sensor)
Incorporated with coolant temp. gauge and installed to
thermostat case, this sensor measures the temperature of
the engine coolant and converts its change into that in resis-
tance through the thermistor like the air temperature seh-
sor.

That is, as coolant temperature lowers, resistance in-
creases and as it rises, resistance decreases.

By monitoring the resistance of the coclant temperature
1020 sensor, ECM detects the engine coolant temperature and

Low -=

Low -a——————# High
Temperature

that affects most systems under the control of ECM.
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1. Element

2. Housing

3. Heater

10,

05+

Sensor voltage (V)

6E1-021

Stoichiometric
air fuel ratio

Adr fuel ratio -

Lean

GL1-022

1. Reed switch

2. Magnet
3. Speedometer ass’y

Heated Oxygen Sensor (HO,S)

The oxygen sensor is installed on the exhaust manifold to
detect the concentration of oxygen in the exhaust gases.
The oxygen sensor heater promotes activation of the oxy-
gen sensor.

Vehicle Speed Sensor (VSS)

The VSS for M/T vehicle consisting of the reed switch and
magnet is built in the speedometer. As the magnet turns
with the speedometer cable, its magnetic force causes the
reed switch to turn ON and OFF. Such ON/OFF frequency in-
creases or decreases in proportion with the vehicle speed
and is sent to ECM as pulse signals.

For VSS of A/T vehicle, refer to section 7B.

ECM uses it as one of the signals to control the fuel injector.

Engine Start Signal

This signal is sent from the engine starter circuit.
Receiving it, ECM judges whether the engine is cranking or
not and uses it as one of the signals to control the fuel injec-
tor, |AC valve, ignition timing and fuel pump relay.
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—a Camshaft Position Sensor (CMP sensor)
m The CMP sensor located in the distributor consists of the
signal generator {hall element and magnet) and signal ro-
! tor.

As the signal rotor turns, it causes the magnetic flux from
the magnet to be applied to the hall element intermittently.
The hall element generates the voltage in proportion with
the magnetic flux as shown below. This voltage is wave-
shaped into the pulse signal (sensor signal] by the

€E1-024

. comparator,
1. Signal rotor 4. Hall element voltage i . R .
2. Magnet 5. Sensor signal This pulse signal (4 pulses/revolution) is sent to ECM where
3. Hall element 6. Threshold level it is used to calculate the engine speed and also as one of
o e the signals to control fuel injector and ignition timing.
a —ke A —
ov i -—— A

HIGH
e
Low

BE1-025

Electric Load Signal

This signal sent from each circuit of head & small {or clear-
ance) lights heater fan and rear window defogger.

ECM uses it as one of the factors for controlling idle air con-
trol valve operation.

Air-Conditioning Signal (For vehicle with A/C)

This signal is sent from the air-conditioning circuit.

The air-conditioning circuit sends this signal to ECM when
A/C ON conditions are satisfied on the air-conditioning cir-
cuit side. (The air conditioner does not turn ONin this state.)
When ECM detects through the A/C signal that A/C ON
conditions are satisfied on the air-conditioning circuit side,
it uses the A/C signal as one of the factors to output A/C ON
signal and to control injector.,

Battery Voltage

The fuel injector is driven by its solenoid coii based upon
the ECM output signal.

There is some delay called as “Ineffective injection time”,
which doesn't provide fuel, between ECM signal and valve
action.

As the ineffective injection time depends on the battery
voltage, ECM takes voltage information to compensate itin
fuel injection time.
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1. Transmission range sensor {switch}

Transmission Range Sensor (switch) {(A/T vehicle only).
This switch is installed on the automatic transmission.
ECM detects transmission range by monitoring the ON/OFF
signal from this switch and uses it as one of the signals to
control the fuel injector, 1AC valve and automatic transmis-
sion,

Diagnosis Switch Terminal

The diagnosis switch terminat is included in the monitor
coupler in the engine rcom. When diagnosis switch termi-
nal is grounded, a diagnosis signal is fed to ECM which then
output diagnostic trouble code.

Test Switch Terminal

The test switch terminal is included in the monitor coupler.
When this terminal is grounded, ECM sets the ignition tim-
ing to the initial ignition timing. When both test switch ter-
minal and diagnosis switch terminal are grounded, ECM
outputs A/F duty through the A/F duty check terminal.
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signal

1.5. ...Intake stroke
E.S. ...Exhaust stroke
PS5, ... Power siroke

C.5. ... Compression
stroke
e [y
/ + o 1gOIun

A I I I I [
sefnsor

No.1

cylinder PSH PS{ESH E.-S)

H 1
15418 csll ¢

cylinder

No.3
c.sf c.ﬁ/nsf PS
5 1

E.SH E.5] .5. 1.5/

No.4
cylinder

.| €51 c.ﬁ’ns rs] ESH E S|
¥ o

No.2
cylinder

. c.sF C /P.s: ]

.

Crank angle  180°

180°

180°  180°

Synchronous injection at start

BE1-028

signal

' |
1 |
' '
' '
] )

) '
1 ]
' '
' '
] ]

No.1

cylinder PS.

E.SHE.5

LS. | C.54

No.3
cylinder

C.S.drslles

ES.} LS.

No.4
LS.
cylinder s

CSy

PS. [Es{ed

No.2
cylinder ES.

1.5,

C.Syrslles

Compression stroke of No.1 cylinder

CMP D D [:I E]
sensor

6E1-029

Synchronous injection other than at start

Ely?i:.der £S. |esyes 1S} CSy
Ely';l‘iﬁder CS.rsMes| ES| 1S

ayimger | 15| csfHps.|esles
Evcl.i'ider Es. | 18 E C-Sﬁnsr PS

1. Asynchironous
2. Synchronous

BE1-030

FUEL INJECTION CONTROL SYSTEM

In this system, ECM controls the time {amount) and timing
of the fuel injection from the fuel injector into the cylinder
head intake port according to the signals from the various
sensors so that suitable air/fuel mixture is supplied to the
engine in each driving condition.

Injection Timing

There are two types of injection timing. One is “synchro-
nous injection” in which injection takes place at the same
crank angle all the time and the other is “asynchronous in-
jection” in which the fuel isinjected according to sensor sig-

nals other than the CMP sensor signal.

Synchronous injection

At start

When the engine speed is lower than 600 r/min, all four in-
jectors inject fuel simultaneously at every one signal (once
every revolution of the engine.)

When the engine is started from its very cold state, howev-
er, the amount of fuel determined by the engine coolant
temperature is divided and injected.

After engine start

After the engine started and the piston position of each cyl-
inder was judged by ECM through the CMP sensor signal,
two of four injectors {No.1 and No.3 cylinder injectors and
No.2 and No.4 cylindar injectors) inject fuel simultaneously.

Asynchronous injection

After the engine was started and both of the following

conditions are satisfied, all injectors inject fuel regardless

of the CMP sensor signal.

& When the throttle valve opens at a larger change rate
than the specified value {when the throttle valve is
opened quickly) '

Asynchronous injection takes place immediately when

above conditions are met.



ELECTRONIC FUEL INJECTION SYSTEM 6E1-21

Injection Time (amount of injection)

The factors to determine the injection time are the basic injection time which is calculated on the basis
of the engine speed and the intake manifold pressure (amount of the intake air) and various compensa-
tions which are determined according to the signals from various sensors that detect the state of the
engine and driving conditions.

ECM
Engine speed
CMP sensor > g
Basic injection b i
Intake manifold time .% Injector
pressure g
MAP sensor ) £
N— A
Intake air L]
temperature
|AT sensor -
Engine
coolant
temperature
ECT sensor
Throttle valve
opening and
operation
TP sensor
Supply voltage
Battery
Compensation
Engine start signal
Engine start circuit -
Heated 02 concentration
oxygen sensor
Vehicle speed
Vehicle speed sensor
AJC relay ON/OFF signal
(if equipped)
Fuel cut

Fuel injection stops (with operation of the injector pre-
vented) when decelerating {i.e. when the throttle valve is at
idle position and the engine speed is high), so that un-
burned gas will not be exhausted and it starts again when
above conditions are not met.

The fuel injection also stops when the engine speed ex-
ceeds-about 6,600 r/min to prevent over-run which affects
the engine adversely and it starts again when the engine
speed reduces to less than about 6,300 r/min.
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Air/fuel ratio feed back compensation

{Closed loop system)

It is necessary to keep the air/fuel mixture close
tothe theoretical air/fuel ratio {14.7} to obtain ef-
ficient performance of the 3—-way catalytic con-
verter and high clarification rate of CO, HC and
NOx in the exhaust gas. For that purpose, ECM
operates as follows. It first compares the signal
from the heated oxygen sensor with a specified
reference voltage and if the signal is higher, it

detects that the airffuel ratio is richer than the
theoretical air/ffuel ratio and reduces fuel. Onthe
other hand, if the signal is lower, it detects that
the air/fuel ratio is leaner and increases fuel. By
repeating these operations, it adjusts the air/
fuel ratio closer to the theoretical air/fuel ratio.
1) When oxygen concentration in the exhaust
gas is low, that is, when the air/fuel ratio is
smalter than the theoretical air/fuel ratio {fuel
is richer), electromotive force of the heated
oxygen sensor increases and a rich signal is
sent to ECM,

2) Upon receipt of the rich signal, ECM de-
creases the amount of fuel injection, which
causes oxygen concentration in the exhaust
gas to increase and electromotive force of
the heated oxygen sensor to decrease. Then

a lean signal is sent to ECM.
As ECM increases the amount of fue!l injec-

(]

tion according to the lean signal, oxygen
concentration in the exhaust gas decreases
and the situation is back to above 1),

This control process, however, will not take

place under any of the following conditions.

e At engine start and when fuel injection is in-
creased after engine start

® When engine coolant temperature is low

® When highly loaded and fuel injection is in-
creased

® At fuel cut

¢ When heated oxygen sensor is cold

*® When engine is running at high speed

ECM 6E1-03
. Injector

. Heated oxygen sensor

. Voltage signal

. Injection signai

. Airfuel mixture

. Exhaust gas

- YL I N L T

Signal to decrease amount of fuel injection
Signal to increase amount of fuel injection

I_ High voltage

o M [towvome
!
v !
HEATED
INJECTOR OXYGEN
SENSOR
AJF mixture Oxygen [
becomes concentration |
L _richer _ _ _ decreases. | |
ASF mixture Oxygen
becomes leaner. concentration increases.




ELECTRONIC FUEL INJECTION SYSTEM 6E1-23

BE1-032

1. Sensed infarmation
2. ECM

3. Oxygen sensor heater
4. Ignition switch

BE1-033

*1: For vehicles with immabilizer control system

1. Fuel pump 5. Main switch
2. From CMP sensor 6. ECM
3. Starter 7. Main relay

4. Battery 8. Fuel pump relay

HEATED OXYGEN SENSOR HEATER CONTROL SYSTEM
This system controls operation (ON/OFF) of the heater
which assists activation of the oxygen sensor. ECM turns
the oxygen sensor heater ON (to allow the electric current
to flow to the oxygen sensor heater} when the engineisrun-
ning without high-load and high-speed condition.

FUEL PUMP CONTROL SYSTEM

ECM controls OQN/OFF operation of the fuel pump by turn-
ing it ON via the fuel pump relay under any of the following
condition.

® For 3 seconds after ignition switch ON,

e While cranking engine {while engine start signal is in-
putted to ECM).

¢ While CMP sensor signal is inputted to ECM.
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IDLE AIR CONTROL SYSTEM

This system controls the bypass air flow by

valve} for the foltowing four purposes.

e To keep the engine idle speed as specified at
all times.

The engine idle speed can vary due to follow-

ing reasons,

* Load applied to engine {when electric
load is applied, automatic transmission is
shifted to “R”, “D”, “2’, or “L” range, A/C
is turned ON, etc.)

Variation in atmospheric pressure

Change in engine itself with passage of

time

Other factors causing idie speed to

change

* To improve starting performance of engine

® To compensate airffuel mixture ratio when
decelerating (Dash-pot effect)

® To improve driveability when while engine is
warmed up. '

Operation

The IAC valve opens and closes the bypass air

passage according to signals from ECM.

When the IAC valve stepper motor receives

“open” signal from ECM, it turns in the “open”

direction according to the number of steps and

pulls up the shaft which is in mesh with the

worm of the stepper motor. As the valve

installed to the shaft is puilled by this shaft, the

&

|AC valve opens by the amount corresponding
to the number of steps of the “open” signal
from ECM.

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

ECM detects the engine condition by using sig-
nals from various sensors and switches and
controls the engine idie speed by turning the
IAC valve stepper motor in “open” direction or
in “close” direction.

When the vehicle is at a stop, the throttle valve
is at the idle position and the engine is running,
the engine speed is kept at a specified idle
speed.

<M/T vehicle> A/C OFF A/C ON
Engine idle speed 80050 1,000+50
specification r/min. r/min.
<A/T vehicle> A/C OFF A/C ON
) “P" or 800+50 | 1,000+50
Engine "N range r/min. r/min.
idle speed
. “R"’, N‘D”'
specifica- | 7+ 7, ',| 900s50 |1,000:50
tion r/min. r/min.
range

A SN E LAY

Engine speed
| N8 S0P CMP sensor
Throttle valve
opening

Intake air

volume
MAP sensor

ECM
% | 3
s |
I |
1. Valve 1 2
2. Shaft T

6E1-224

Park/Neutral position signal

3. Stepper moator

Diag. switch terminal

TP sengor
Engine coolant
temp.
ECT sensor
Vehicle
speed
P V5SS
A/C ON
signal
A/C Circuit [if equipped)
Electric load
ignal
signa Light switch, Heater fan switch,
Battey Rear window defogger switch
voltage
- Battery
Diagnosis
signal

Transmission range switch
(Far A/T model only}

B6E*-034




ELECTRONIC FUEL INJECTION SYSTEM 6E1-25

EXHAUST GAS RECIRCULATION (EGR)
SYSTEM

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 ciose the valve. By this
opening and closing action ofthe 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 modulator valve opens to allow the air into
the vacuum passage from the outside.

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 gasis 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 exnhaust pressure, the dia-

phragm in the pressure transducer is pushed up

and closes its valve, Asthe airdoes not enterthe

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 following conditions, ECM

closes the vacuum passage of solenoid vacuum

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

mitted to the EGR valve, it remains closed.

¢ When engine coolant temperature is low

® When barometric pressure is low (at high alti-
tude)

* When engine is running at high load

® When vehicle is stopped

¢ When engine is running at high speed

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

1
ViR 2 15
2 A2

B/iR

ECT sensu
pt—— MAF sensor
CMP sensor

et TP sensor

\ Vehicle speed sznso!

. lgnition switch

. Main relay

ECM

. Sensed information

. Solenoid vacuum valve

. EGR pressure transducer
. EGR valve

. Intake manifeld

. Throttle body

. Exhaust gas

. Vacuum

. Air

-
- oY

6E1-035

iy
[
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EVAPORATIVE EMISSION (EVAP) CONTROL

SYSTEM

An evaporative emission controi system is used

to prevent emission of fuel vapor.

The vapor generated in the fuel tank while driv-

ing or the engine at a stop passes through atank

pressure control valve and enters the EVAP can-

ister where the charcoal absorbs and stores the

fuel vapor.

The EVAP canister purge valve is controlled by

ECM according to signals from various sensors.

Only when the following conditions are all satis-

fied, ECM opens vacuum passage of EVAP can-

ister purge valve.

¢ When engine is normal operating tempera-
ture.

& When engine speed is higher than specified.

¢ When throttle valve opens wider than idle
position

» When engine is running with the load higher
than specified.

® When vehicle speed is higher than 14km/h
(8.8 mile/h) (Or when test switch terminal is
grounded and vehicle speed is higher than
1.4 km/h (0.88 mile/h}.)

As a result, fuel vapor in the canister is sucked
into intake manifold.

In this state, the canister is purged or cleaned by
air drawn through the filter at the bottom of the
canister.

The tank pressure control valve is provided to
keep the pressure in the fuel tank constant.
When the pressure in the fuel tank becomes
positive and reaches its specified value, it opens
the valve to let the vapor flow into the EVAP can-
ister. On the other hand, when the pressure in
the fuel tank becomes negative and reaches its
specified value, it opens the valve to iet the air
flow into the fuel tank.

1. Vapor and air 7. Main switch

2. Vapor liquid separator 8. Main relay

3. Fuel tank 9. Sensed information
4. Tank pressure contiol valve 10. ECM

5.

6.

EVAP canister
Air

11. EVAP canister purge valve

1

-_———

: TP sensor :_.._-
:MAP 5EN5Gr it
1CMP sensor *Ad or AZC C or Br
: El:Tsensorl

Lo YIS

B
BIE

B4
gan a2 azel ol
g —

-

B
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*: For vehicles with immobilizer control system
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1. Radiator fan motor

2. Radiator fan control relay

3. ECM

4, Main relay

5. Engine coolant temp. (ECT sensor)

BE1-037

RADIATOR FAN CONTROL SYSTEM

This system controls operation (ON/QFF) of the radiator fan
motor. Radiator fan motor is turned ON and OFF by its relay
which ECM controls.

Radiator fan motor is turned ON/OFF under foliowing en-
gine coolant temp.

Radiator .
Engine coclant temperature
fan motor
. OFF—0ON above 96 °C {205°F)
ON—OQOFF below 90°C {194°F)
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13

ECM

- Ignitor

. Ignition coil
. Distributor

CMP sensor
. TP sensor

. ECT sensor

BE1-038

. MAP sensor
. Test switch terminal
. Diag. switch termi-

nal

. Engine start switch
. V35
. Battery voltage

IGNITION CONTROL (IC) SYSTEM

This system controls electronically the time of electric Cur-

rent flow to ignition primary coil as well as ignition timing.

ECM judges the engine condition by using signals from var-

ious sensors, selects the most suitable electric current flow

time and ignition timing for that engine condition from

among those prestored in its memory and sends an ignition

signal to the igniter.

Control of this system includes three different types as fol-

lows.

a) Ignition timing control at engine start {initial ignition tim-
ing)

b) Ignition timing control after engine start

¢) Electric current flow time control

Ignition Timing Control at Engine Start (Initial Ignition
Timing)

To obtain better starting performance of the engine at the
engine start (when the engine start switch turns ON.}, IC
system sets the ignition timing to the initial ignition timing
(5° BTDC.)

Ignition Timing Control After Engine Start

The ignition timing after the engine start is determined as
follows so that the spark occurs at the most suitable timing
for each engine condition.

Basic Various
ignition | +| compensating
timing advance

Ignition
timing
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When the idle Switch is ON, the ignition timing is deter-
mined by adding basic ignition timing which varies accord-
ing to the engine speed, compensating advance for idle
speed stability and ccolant temperature compensating ad-
vance.

When the idle switch is OFF, the ignition timing is deter-
mined by adding basic ignition timing which varies accord-
ing to the engine speed and intake manifold pressure and
the coolant temperature compensating advance etc.

e Coolant temperature compensating advance
This compensation is added according to the signal from
the engine coolant temperature sensor which detects
the engine coolant temperature.

o Compensating advance for idle speed stability
This compensation is carried out to stabilize the engine
idle speed.

Electric Current Flow Time Control

To stabilize the secondary voltage generated in the ignition
coil to a proper level, ignition control system controls the
time of primary current flow to the ignition coil.

NOTE:

The ignition timing is controlled by ECM as described
above. Therefore, when checking or adjusting the ignition
timing, the ignition timing must be fixed to the initial one
by grounding the test switch terminal.
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6E1.039

Code

No.21
Tum R __?_1___ __21
ON 1 z 1 I |

E ||‘ 1 | 3 —
w Time (sec.}

GE1-040

DIAGNOSIS

AA L .y

ECM has on-board diagnostic system (a syste
nosis function) as described previcusly {p. 6E1 13)
Investigate where the trouble is by referring to "DIAGNOS-
TIC FLOW CHART” and “DIAGNOSTIC TROUBLE CODE
TABLE"” on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNQSTIC TROUBLE

CODE]

® 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
memaory

o [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 dlag-
nosis terminal is grounded and ignition switch is held at
ON position.

¢ Take a note of diagnostic trouble code indicated first.

[INTERMITTENT TROUBLES]
® There are cases where malfunction indicator lamp
{“CHECK ENGINE"” light) indicates a diagnostic trouble
code representing a trouble which occurred only tempo-
rarily and has gone. In such case, it may oceur that good
parts are replaced unnecessarily. To prevent such an acci-
dent, be sure to follow instructions given below when
checking by using “Diagnostic Fiow Chart”.
* When trouble can be identified, it is not an intermit-
tent one:
Check sensor (actuator), wires and each connection
and if they are all in good condition, substitute a
known-good ECM and recheck.
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BGE1-041

* When trouble can not be identified but malfunction indi-
cator lamp ("CHECK ENGINE" light) indicates a trouble
code:

Diagnose trouble by using that code No. and if sensor
{actuator), wires and each connection are all in good
condition, erase diagnostic trouble code in ECM
memaory.

Then conduct a test run and check what malfunction in-
dicator lamp {"CHECK ENGINE” light) indicates. Only
when itindicates trouble code again, substitute a known-
good ECM and check again.

it indiratac nat trenibla cacks b

ey a
I ILNMIWEAWCOLTD 1TUVL VT VURIC CUUGS UL 1Iviiria [

means that an intermittent trouble did occur and has
gone. In this case, check wires and connections carefully
again.

[INOTES ON SYSTEM CIRCUIT INSPECTION]
¢ [ntermittent troubles
Most intermittent problems are caused by faulty electri-
cal connections or wiring.
- Perform careful check of suspect circuits for:
— Poor mating of coupler halves, or terminals not fully
seated in coupler body {backed out).
— Improperly formed or damaged terminals. All cou-
" pler terminals in problem circuit should be carefully
reformed to increase contact tension.
— Poor terminal to wire connection.

® When there is a question "Are couplers connected prop-

erly?” in FLOW CHART, check male half of terminal for
bend and female half for excessive opening, terminal for
poor locking (looseness), corrosion, dust, etc.

¢ Never connect any tester (voltmeter, chmmeter, or what-

ever) to ECM when its coupler is disconnected. Attempt
to do it may cause damage to ECM.

e Never connect an ohmmeter to ECM with its coupler con-

nected to it. Attempt to do it may cause damage to ECM
and sensors.

e Be sure to use a voltmeter with high impedance (MQ/V

minimum) or a digital type voltmeter. Any other voltme-
ter should not be used because accurate measurements
are not obtained.
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BE1-042

6E1-043

1. Coupler
2. Probe

3. Where male
terminal fits

6E1-045

¢ When disconnecting and connecting coupler, make sure
to turn ignition switch OFF, or ECM may get damaged.

¢ When connecting a probe of ohmmeter, voltmeter, etc. to
coupler terminal, be sure to connect it from wire harness
side of coupler.

¢ When connecting meter probe fram terminal side of cou-
pler because itcan't be connected from harness side, use
extra care not to bend male terminal of coupler or force
its female terminal open for connection.
In case of such coupler as shown at the left, connect
probe as shown to avoid opening female terminal.
Never connect probe where male terminal is supposed to
fit.

e Before measuring voltage at each terminal, check to
make sure that battery voltage is 11V or higher. Such ter-
minal voltage check at low battery voltage will lead to er-
roneous diaghosis.
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i , & When checking voltage at each terminal of the coupler
M/\ which is connected to ECM, be sure to connect negative
' probe to body ground. Any other way is prohibited even
by accident.

Applying it improperly may cause the sensor or ECM to
be shorted and damaged.

= <
as| aglan An““‘“ﬂ“‘ B2] B3] B4 B5] 86} 87| B8] B9]B'

A214A23 813517 315815820 l
5

BEI-047

1. ECM
2. Couplers
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STARTY

DIAGNOSTIC FLOW CHART

Does malfunction indicator
lamp ("CHECK ENGINE”
light) turn ON when ignition
switch is turned ON (with-

out starting engine.)?

Proceed to charnt A-2,
(Malfunction  indicator
lamp {*CHECK ENGINE”

light) circuit check.)

NO (Remains OFF)

A

YES

YES

No
{Flashes)

Does engine start? Pﬁ-

Proceed to DIAGNOSK

SECTION 8A.

of

Using service wire, ground
“Diagnosis switch termi-
nal” in monitor coupler and
observe malfunction indi-
cator lamp (“CHECK EN-
GINE" light).

NOTE:

K engine fails to start, crank
it for 3 seconds and then
while keeping  ignition
switch ON (Don’t turn it
OFF), using service wire,
ground “Diagnosis switch
terminal” in monitor cou-
pler.

A: Blank

B: Diag. switch terminal

C: Diag. output terminal

D: Ground terminal

E: Test switch
terminal

F: A/F duty output
terminal

1. Monitar coupler

6E1-D49

Remains ON

Proceed to chart
A-1. {(ECM power
and ground cir-
cuit check.)

i Flashes

Is diagnostic code No.12 in-
dicated?

YES

NO
y

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

Proceed to chart
A-3. [Malfunction
indicator lamp
("CHECK EN-
GINE” light} cir-

» cuit check.)
Are engine basic Proceed 10
parts described in "TROUBLE
SECTION & “EN- YES DIAGNOSIS”,
GINE DIAGNO- Check Electronic
SIS" in  good Fuel Injection
condition? system parts that
are not indicated
NO by on-board

3

Repair or replace

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

reconnect it.

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

3. Using service wire, ground “Diagnosis switch terminal” in moni-
tor coupler and ignition switch turned ON, make sure that mal-
function indicator lamp {"CHECK ENGINE” light) shows code

No.12.

4, Disconnect service wire from monitor coupler.

Is trouble corrected?

NO

diagnostic  sys-
tem (self-diagno-
sis function).

YES

4

END
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DIAGNOSTIC TROUBLE CODE TABLE

EXAMPLE: Throttle position sensor failure (Code No.21)
Code No.21 Code No.21 Code No.21
Malfunction indicator
tamp {“CHECK ——p ! 2 1 2 1
ENGINE” light} —]
turn ON
OFF =
LLd —_—
| | | Time {sec.)
0.3031.0 03 30 30
0.3 BE-040)
DIAGNOSTIC TROUBLE CODE
DIAGNOSTIC AREA DIAGNOSIS
NO. MODE
This code appears when none of the
12 N | . g
..h_n]]_ 861057 orma other codes are identified.
13 |-|‘ ﬂﬁ I 0 or
e Xygen sens
14 1 4
JL UL %2 | Engine coolant tempera-
15 MML ture sensor (ECT sensor)
BEt-054
2 1
21
—ﬂ-n—"— eoss | Throttle position sensor
22 j 2 (TP sensor})
BE1-056
Diagnose trouble according to “DIAG-
23 ”“ ”“” . NOSTIC FLOW CHART” corresponding
«1-057 | |ntake air temperature 1o each code No.
o5 2 5 sensor [|AT sensor)
| =T Ottt B . —
2 4 .
24 nn |||||||| Vehicle speed sensor
€61-059
3 }
31 |m|| ” 1060 Manifold absolute pres-
3 sure sensor
32 ” m] ”” {MAP sensor)
BE1-061
4 2
42 quljﬂ_ CMP sensor
6E1-082
6 b 1
1 _I-U]_HJW\__H_ 6E1-06 \ .
; Z Shift solenoid No.1 (A/T)
62 JUUITL T e
63 nnnn LN ﬂ’ﬂ o Refer to SECTION 7B
. " Shift solenoid No.2 (A/T)
“ | UL UL
BE1-066
7 2
72 “Hl“ ””” |||l Transmission switch (A/T)
BE1 067
ON _I wrom ECM ECM failure.
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A-1 ECM POWER AND GROUND CIRCUIT CHECK

(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

[ru ]

B16

Al

A12

L B
A25 A13<>-——-——i
BI/B
A26

7 6E1-069

SE1-222

1. Ma:m_ fuse ) A1l A12 A13
2. Ignition switch |/ /
3. Circuit fuse for ignition coil 17 /7
4. Circuit fuse for ECM Ml :H:@[:FFFH
5. Main refay SHEEEnnw e ;
6. ECM
7. Engine ground for ECM \\\‘ ‘”//AZS N ///
8. Terminal position of relay coupler (viewed from wire side) A2 B8
9. Oil pan 8E1-070
Is operation of main relay heard
at ignition switch ON?
v YES NO
Is operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuse in good condition?
v YES YES ! NO
NO Proceed to chart A-2. Is main relay in good condi- Repair and replace.

(Malfunction indicator tion? (Check main relay.)

lamp (“CHECK ENGINE”

light} circuit check.}

] Y
To ® To ®
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From & From ®
lNO YES l NO
1. Turn ignition switch Check wvoltage be- Replace. ‘
OFF, and then discon- tween B16 terminal
nect ECM couplers af- and body ground with
ter 4 sec. or maore. ignition switch ON.
2. Using service wire, Isit10-14V?
ground A11 terminal. v
3. Is battery voltage ap- &G
plied to A12 or A25 ter- YES & NO
minal atignition switch J
ON? & Poor relay-to-cou- "B/NW" wire open |
pler
connection,

1. ECM coupler disconnected

2. Body Ground

BSE1-071

] YES

{ No

® Poor A13 and A26 con-
nection,

® “B” or “BI/B” wire open
or

e Poor “B” or "Bl/B” wire
grounding.

If wire and connections

are 0K, substitute a

known-good ECM and re-

check.

® “BfY"” wire open,

® Poor relay-to-coupler
Connection or

& “B/R” wire open,

If wire and connection

are 0K, check main

relay.

# “B/Y" wire open,

& “V/R" wire open or

¢ Poor Al11 connec-
tion or

& Poor engine ground.

If at above are OK,

substitute a known-

good ECM and re-

check.
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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.)

m

® ;
M 4 AT

—ono—E¥

r

|

t

+
3 i
i

I
2 R |
6

. Main fuse

. Ignition switch

. Circuit fuse

. Maifunction indicator lamp
{"CHECK ENGINE" light)
bulh

ECM

6. Combination meter

€E1-072

®
0)

g

‘R X

A7

B8E1-073

T
|

1. Turn ignition switch OFF, and 713
then disconnect coupler from NEEN

11
[

ECM after 4 sec. or more. e

2. Body-ground terminal At7 in x \\\ /;//
coupler disconnected. A17

3. Does malfunction indicator

lamp (“CHECK ENGINE”
light) turn ON at ignition

2

switch ON?
1. ECM coupler disconnected
2. Body ground BE1-074
NO Bulb burned out, “V/Y" wire cir-
cuit open or “BIMW" wire circuit
YES open.

Poor A17 connection.
If connection is QK, substitute a
known-good ECM and recheck.
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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.)

4

@ 2
,-E‘O\J: B iy A17
3
Q

B14

O0omgm

D

0

]
L~

£

I (

Q.__

¥

-~
]

6E4-233

—y

. Malfunction indicator lamp A: Blank l I; l l

(“CHECK ENGINE" light} - B: Diag. switch terminal Ly
2. ECM C: Diag. output terminal \\\‘ /’/// /\\\\‘ //
3. Monitor coupler D: Ground lerminal A7 4
4, Combination meter E: Test switch terminal B14 -
F: A/F duty output terminal )
1. Turn ignition switch OFF,
and then disconnect ECM | yeq - -
coupler after 4 sac. or more. " Wire harness (Violet/Yellow)
2. Does malfunction indicator shorted to ground.
lamp {“CHECK ENGINE"
light} turn ON at ignition
switch ON?
NO
y
Are couplers connected to ECM NO -
properly? A‘l Poor connection. ' !
YES C R R P
i ik
1. Ground terminal B14 with | YyES | » P90r body grounding. o \‘{\‘ ,,//// / \\\\ ,V
coupler connected to ECM. | —{ #® Diagnosis ground circuit
2. Does malfunction indicator {B14 — ground} open. B14
lamp (“CHECK ENGINE"
light) flash at ignitian switch
ON?
[ 1. ECM 2
NO 2. Bady ground BE1.077

Substitute a known-good ECM
and recheck.
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CODE NO.13 HEATED OXYGEN SENSOR CIRCUIT (SIGNAL VOLTAGE DOESN'T CHANGE)

NOTE:
s Bafore diagnosing trouble according to ilow‘chart
e . given below, check to make sure that following
I:::'o"fa;:;ii' Zegf;sa?' _ gil";‘" system and parts other than Electronic Fuel Injec-
coupler terminal terminal tion system are in good condition.
Air cleaner {clogged)
Vacuum leaks (air inhaling)
Spark plugs (contamination, gap)
High-tension cords {crack, deterioration)
Distributor rotor or cap {wear, crack)
ignition timing
- Engine compression
- Any other system and parts which might affect
Egm coupler . A/F mixture or combustion. o
Heated oxygen sensar e If code No, 13 and another code No. are indicated
Coupler B1 B6 together, the latter has priority. Therefore, check
To other sensor / and correct what is represented by that code No.

first and then proceed to the following check.
H‘H‘H‘m‘H"'_l_l_ Hm ¢ Be sure 1o use a voltmeter with high impedance
k {MQ/V minimum) or digital type voltmeter for ac-

N .,,/// \\\\\ " curate measurement.

B8E1-078

wr
|

1

J

Lol

B1
= 3-— 86
imma mES
1. Remove ECM and connect couplers to ECM. 4 =
2. Warm up engine to normal operating tempera- v ¥ ﬁ ! | J
ture. Vv
3. Connect voltmeter between “B6” and “B1” ter- ! E & ©
minals of ECM coupler. J

4. Maintain engine speed at 2000 r/min.

After 60 seconds, check voltmeter. 1. ECM e£1.080
L
oV Remains unchanged at below 0.45 V.
¢ Wire between sensor and ECM open, 1. Maintain engine speed at 2,000 r/min. for 60
& “B/G” wire open or sec.
« Poor connectlon. 2. Check voltmeter while repeating racing en-
if wire and connection are OK, replace heated gine.
oxygen sensor and recheck. Does it indicate 0.45 V or morg even once?
l NO YES
Replace heated oxygen sensor and recheck. ) Poor B6 connection or lean A/F mixture.
o Check MAP sensor, ECT sensor, IAT sensor fuel
pressure and injectors.
If ali above are OK, check ECM and its circuit re-
ferring to p. 6€1-65. :
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CODE NO.14 ECT SENSOR (ENGINE COOLANT  {LOW TEMPERATURE INDICATED, SIGNAL

TEMP. SENSOR]) CIRCUIT

VOLTAGE HIGH}

B3 Lg/B

81

BE

B1-B3

—
T

|'l|| ‘I.—.—/EE:—]-I-I

WEB SRR RRRENY

)

B

3
2

NOTE:

When Code Nos. 13, 14, 21 and 23 are indi-
cated together, it is possible that “B/G”
wire is open or B1 terminal connection is
poor.

$E1-081

ECM

. ECT sensor

Coupler

ECM coupler

To other sensors

To combination meter

IR O

BE1-082

1. Disconnect ECT sensor coupler with ignition
switch OFF.

2. With ignition switch ON, check voltage at
“Lg/MB” wire terminals of ECT sensor coupler.
Is it about 4 -5V?

6E1-083

1. ECT sensor
coupler
disconnected

2. Engine ground

YES

1. Using service wire, connect ECT sensor cou-
pler terminals.

2. Check voltage at “Lg/B” wireterminal of ECT
sensor coupler with ignition switch ON.
Is it below 0.15V?

| NO

“Lg/B” wire open, poor B3 connection or "Lg/B” wire
shorted to power circuit.

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

6E1-084

1. ECT sensor
caupler
disconnected

. Service wire

. Engine ground

N

. NO

“B/G"” wire open or poor B1 connection.
If wire and connection are OK, substitute a
known-good ECM and recheck.

YES

Y

Poor ECT sensor-to-coupler connection of faulty ECT sen-
sor.

If connection and ECT sensor are QK, intermittent trouble
or faulty ECM. Recheck referring to “Intermittent trouble”
on p. 6E1-20.
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CODE NO.15 ECT SENSOR (ENGINE COOLANT  (HIGH TEMPERATURE INDICATED, SIGNAL

VOLTAGE LOW)

B3

TEMP. SENSOR) CIRCUIT
T 4
LgB
B/G

B1

BE1-08%

ECM
ECT sensor

Coupler

ECM coupler

To other sensors

Te combination meter

oo RN

6E1-221

switch OFF.

pler 4V or more?

1. Disconnect ECT sensor coupler with ignition

2. With ignition switch ON, is voltage applied
to “Lg/B” wire terminal of ECT sensor cou-

6E1-086 .

1. ECT sensor
coupler
disconnacted

2. Engine ground

v

YES

good condition?

Check ECT sensor referring to p. 6E1-89. Is it in

NO

“Lg/B” wire shorted to “B/G” wire or ground circuit.
if wire is OK, substitute a known-good ECM and recheck.

3

YES

p. 6E1-30.,

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

&NO

| Faulty ECT
sensor.
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6

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

1 4 3
\ 2
Lbl Ve
B2 g 1. ECM
87 Gr Vs 2. TP sensor
: 3. Coupler
81 BIG GND 4. ECM coupier
F 5. To ather sensors

6. To MAP sensor

6E1-087

\\\\ "///

. Disconnect TP sensor coupler with ignition switch
OFF.

. Check voitage between “Lbl” wire terminal and
“B/G" wire terminat of disconnected TP sensor
coupler with ignition switch ON.

. Is it about 4.75 - 5.25V?

y YES

. Connect TP sensor coupler with ignition switch
OFF.

. Remove ECM and connect ECM couplers with igni-
tion switch OFF,

. Check voltage between B7 terminal and body
ground with ignition switch ON.

4

‘NO

“B/G” with open, poor B1 connection, or “Lbl” wire
shorted to power circuit,

SE1-080
1. Digital volt meter

¥

B7 terminal voltage is:
0.80 & 0.025V (throttle valve is fully close}

B7 terminal v
4,75-5.25V.

oltage is about Other

4.2 + 0.15 V (throttle valve is fully open)

Poor B7 connection.
If connection is OK, substitute a known

“Gr” wire open or shorted to
“Lbl” wire circuit or poor
TP senscr coupler connection.

Maladjusted TP sensor or faulty
TP sensor.

good ECM and recheck.
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CODE NO.22 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE LOW)

1 4 3
2
Lbl Vi
B2 1. ECM
87 Gr Vs 2. TP sensor
3. Coupler
81 B/G GND 4. ECM coupler
F 5. To other sensors
SE1-050 6. To MAP sensor
B1 Bz BT

I'I'III"“W—r"*Y#I“'I'ﬂII

TNy

f///J

GE1-091
1. Disconnect TP sensor coupler with ignition switch
OFF.
2. With ignition switch ON, is voltage applied toc “Lbl”
wire terminal of TP sensor coupler about 4.75-5.25V?
6E1-092
1. TP sensor
coupler
disconnected
2. Engine
ground
3. “Lbl” wire
terminal

| YES

NO

Check TP sensor referring to p. 6E1-86.
is it in good condition?

“LbI"™ wire open, “Lbl" wire shorted to ground circuit or
“B/G" wire, or poor B2 connection.
If wire and connection are OK, substitute a known-good

ECM and recheck.

YES

‘NO

Intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble” on p. 6E1-30.

Poor TP sensor coupler connection, “ Gr” wire shorted to
“BIG" or faulty TP sensor.
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CODE NO.23 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT (LOW TEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH)

BS
B/G
B1 ’ A/' 3
<>

B
<

6E1-083
1. ECM
2. |AT sensor
3. Coupler
BE1-094 4. ECM coupler

5. To other sensors

1. Disconnect IAT sensor coupler with ignition
switch OFF.

2. With ignition switch ON, check voltage at
“Lg/W" wire terminal of |AT sensor coupler.
Is it about 4-5V?

BE1-095
1. IAT sensor
coupler
disconnected
2. Engine ground

YES \ NO
1. Using service wire, connect AT sensor cou- “Lg/W" wire open, poor B5 connection ar “Lg/W” wire
pler terminals. shorted to power circuit.
2. Check voltage at "Lg/W" wire terminal of IAT If wire and connection are OK, substitute a known-good
sensor coupler with ignition switch ON. ECM and recheck,

Is it below 0.15 V?

v
Q
GE1-086
1. IAT sensor coupler
disconnected
2. Service wire
3 3. Engine ground
YES
NO \
“B/G" wire open or poor B1 connection. Poor coupler connection of IAT sensor or faulty (AT sen-
If wire and connection are OK, faulty ECM. SOr.
Substitute a known-good ECM and recheck. If connection and IAT sensor are OK, intermittent trouble

ortaulty ECM. Recheck referring to “Intermittent trouble”
on p. BE1-30.
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CODE NO.25 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED
SIGNAL VOLTAGE LOW)

BS
B1

Lg/wW
&

o -—

8E1-097
1. ECM
2. |1AT sensor
3. Coupler
BE1-098 4, ECM coupler
5. To other sensors
1. Disconnect |IAT sensor coupler with ignition
switch OFF,
2. With ignition switch ON, is voltage applied
te “Lg/MV” wire terminal of IAT sensor cou-
pler 4 V or more?
6E1-099
1. IAT sensor
coupler
disconnected
2. Engine ground
! YES ! NO
Check IAT sensor referring to next page. “Lg/W" wire shorted to “B/G" wire or ground circuit.
Is it in good condition? If wire is OK, substitute a known-good ECM and recheck.

YES

Intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble” on
p. 6E1-30.

NO

Sensor.

Faulty IAT
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CODE NO.24 VSS (VEHICLE SPEED (VSS SIGNAL NOT INPUTTED ALTHOUGH FUEL IS KEPT
SENSOR) CIRCUIT . CUT FOR LONGER THAN 4 SECONDS (M/T VEHICLE)/OPEN
CIRCUIT WHILE RUNNING (A/T VEHICLE))

M/T Vehicte AT Vehicle 2 3
1. ECM 4, Speedometer 1 N “\:'V- T N
2. ECM coupler 5. Coupler B10 : T
3.vss 3 ! ! %
N B——% 1
1 : e ‘ o P =
t/ - o rI? grp MO
B10 Q3 5 1 B11
’ [\ @
l- T .r,{/‘// W V7,
o M 7 N7 e
M/T Vehicle
NOTE:
Be sure to turn OFF ignition switch for this check.
Does speedometer indicate vehicle speed?
' NO
YES '
L [ Check speedometer cable and gears for damage.
1. Turn ignition switch OFF, and then disconnect ECM
coupler after 4 sec. or more. B10
2. Connect chmmeter hetween B10 terminal of ECM B
coupler and body ground. !
3. Hoist front end of vehicle and lock front left tire. \ 77
4. Turn front right tire slowly. Does ohmmeter indica- A / N 7
tor deflect between 0 and = a few times while tire .
is turned one revolution? O Q O
&E1-103
1. ECM coupler
disconnected
2 2. Body ground
y NO | YES
Check VSS referring tc p. 6E1-91. Poor B10 connection. If connection is OK, intermit-
Is it in good condition? tent trouble or faulty ECM.
Recheck referring to “Intermittent trouble” on p.
8E1-30.
v YES - NO
“VIR"” wire open, “"B” wire open, poor coupler-to-me- Faulty VSS,

ter connection or poor “B"” wire ground.

A/T Vehicle
Refer to Vehicle Speed Sensor Checking Procedure in Section 7B.
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CODE NO.31 MAP SENSOR (MANIFOLD ABSOLUTE
PRESSURE SENSOR) CIRCUIT

{SIGNAL VOLTAGE LOW-LOW

PRESSURE-HIGH VACUUM)

2
5 1 1. ECM
1 \ 2. ECM coupler
I Lbl 3 3. MAP sensor
B2 _ Vin 4. MAP sensor coupler
B4 Lg/R v 5. To TP sensor
B/G out 6. To other sensors
B1 O T Ground
s BEL-104
B1 B2 B4
J 7}
| e |
\_}\\\\ Wm /?’//LJ
BE1-105

1. Disconnect MAP sensor coupler with ignition
switch OFF.

2. With ignition switch ON, is voltage applied to “Lbl”
wire terminal of MAP sensor coupler about 4 -5 V?

1. MAP sensor cougpler
2. Engine ground
3. “Lbl” wire

| YES

Check MAP sensor referring to p. 6E-84.
Is it in good condition?

NO
Y

“Lbl” wire open, “Lbl"” wire shorted to ground circuit
or poor B2 connection,
If wire and connection are OK, substitute a known-
good ECM and recheck.

| ves

“Lg/R" wire shorted to ground circuit.

If wire is OK, intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble” on p.
6E1-30. :

NO
Fauity MAP sensor.
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CODE NO.32 MAP SENSOR (MANIFOLD ABSOLUTE (SIGNAL VOLTAGE HIGH-HIGH

PRESSURE SENSOR) CIRCUIT PRESSURE-LOW VACUUM)
2 5 1 1. ECM
1 i 2. ECM coupler
l Lbi 3 3. MAP sensor
B2 _ vin 4. MAP sensor coupler
Lg/R 5. To TP sensor
B4 T BIG Vout B. To other sensors
B1 I Ground
P ' 8E1-107
81 B2 B4
R

|

NN

1. Disconnect MAP sensor coupler with ignition l i
switch OFF. ‘
2. With ignition switch ON, is voltage applied to “Lbl” |l¥‘
wire terminal of MAP sensor coupler about4-5V? ' v 3
o
n‘ BE1-109
L 2 1. MAP sensor coupler
2. Engine ground
3. “Lbl” wire
YES NO
| 1
Check MAP sensor referring to p. 6E1-84. “Lbl” wire shorted to power circuit. w;TE b Ita
Is it in good condition? If wire is OK, substitute a known- | Y'hen battery voltage
good ECM and recheck. is appliedto “Lbl” wirs,
it is possible that MAP
sensor is also faulty.
! YES NO
“Lbl" wire shorted to “Lg/R" wire, “B/G wire open, Faulty MAP sensor.

poor B1 connection, “Lg/R” wire open, poor B4 con-
nection or peor MAP sensor coupler ¢connection.

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

Recheck referring to “Intermittent trouble” on p.
6E1-30. .




6E1-50 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO 42 CAS (CRANK ANGLE SENSOR) CIRCUIT (SENSOR SIGNAL NOT INPUTTED FOR

3 SECONDS AT ENGINE CRANKING)

1. ECM
2. ECM coupler
3. CMP sensor (in distributor}
4. Coupler
_ 3 5. To main relay
J 2 r-ﬁ- 4
Briw
B ;J % 5
Al13 A26
W, TR, W—
B/BI

GE1-110

(AN

. Remove ECM and connect couplers to ECM.,
. Remove distributor cap, rotor and shield cover.
. With ignition switch ON, check voltage at B§ termi-

nal with signal rotor inserted between hall element
and magnet (A" ) and without it (“B”} respectively.

A" 3-5V

“B” 0-1v

Is it in good condition?

Magnetic flux to hatl
element cut off

Magnetic flux applied
to hall sensor

3-b5Vor “Br/W" wire open, “B/BI" circuit open, “B/R" circuit

more at open or poor CMP sensor coupler connection.

both “A” If wire and connection are OK, substitute a known-
NO and “B”. good CMP sensor and recheck.

0-1Vat Poor B8 connection or “Br/AW” wire short to ground.

both *A” If wire and connection are JK, substitute a known-

and “B". good CMP sensor and recheck.

YES

Substitute a known-good ECM and recheck.
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TROUBLE DIAGNOSIS

This section describes trouble diagnosis of
Electronic Fuel Injection system parts whose
trouble is not indicated by the on-board diag-
nostic system (self-diagnosis function).

When diagnostic trouble code No.12 is indi-
cated by the on-board diagnostic system (self-
diagnosis function) and assuredly those engine
basic parts as described in “YENGINE DIAGNO-
SIS” are all in good condition, check following
Electronic Fuel Injection system parts which
may be a possible cause for each symptom of
the engine.

Injector or its circuit defective

SYMPTOM POSSIBLE CAUSE INSPECTION
Hard or no starting #& Shortage of fuei in fuel tank
(Engine cranks OK) o Faulty fuel pump or its circuit open Check if fuel pressure is felt at

fuel return hose for 3 seconds af-
ter ignition switch ON. If not, ad-
vance to Diagnostic flow chart
B-2

Diagnostic flow chart B-1

NOTE:
Chart B-1.)

circuit.

Fuel pressure out of specification
Faulty fast idle air valve
Open starter signal circuit

Faulty idle air control system

Poor performance of ECT sensor, IAT sensor
or MAP sensor

Faulty ECM

Diagnostic flow chart B-3

Check voltage at ECM coupler
terminal A9 (refer to p. 6E1-65)
Biagnostic flow chart B-4

See p. 6E1-89, 6E1-88 or 6E1-84

See p. 6E1-65

e If engine doesn‘t start at all, perform fuel injector and its circuit check first. (Advance to Diagnostic Flow

o If engine is hard to start only when it is cold, check fast idle air valve first and then engine starter signal

Engine fails to idle

Shortage of fuel in fuel tank

Faulty idle air control system
Maladjusted idle air adjusting screw
Faulty fast idle air valve

Faulty EGR system

Fuel pressure out of specification
Faulty injector

Diagnostic flow chart B-4
See p. 6E1-71

Diagnostic flow chart B-5
Diagnostic flow chart B-3

Check injector for resistance and
injection condition and fuel leak-
age (Refer to p. 6E1-80}
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idle speed

Clogged MAP sensor vacuum passage

Faulty idle air control system
Maladjusted idle air adjusting screw
Faulty fast idle air valve

Fuel pressure out of specification
Faulty injector

Poor performance of ECT sensor, IAT sensor
or MAP sensor
Faulty ECM

SYMPTOM POSSIBLE CAUSE INSPECTION
Engine fails to idle o Poor performance ECT sensor, IAT sensor or | See p. 6E1-89, 6E1-88,
MAP sensor 6E1-84
e Faulty ECM See p. 6E1-65
NOTE:
If engine fails to idle when it is cold, check fast idle air valve first.
Improper engine o Maladjusted accelerator cable play See p. 6E1-71

Check vacuum passage

Diagnostic flow chart B-4
See p. 6E1-71

Diagnostic flow chart B-3
Check injector for resistance,
injectian condition and fuel
leakage (Refer to p. 6E1-80)
See p. 6E1-89, 6E1-88 or
6E1-84

See p. 6E1-65

Engine has no or
{ poor power

Clogged MAP sensor vacuum passage
Maladjusted accelerator cable play
Maladjusted installation angle of throttle
position sensor

Fuel pressure out of specification

{Low fuel pressure)

Faulty EGR system

Faulty injector

Poor performance of TP sensor, ECT sensor,
IAT sensor or MAP sensor
Faulty ECM

Check vacuum passage and filter
See p. 6E1-71
See p. 6E1-86

Diagnostic flow chart B-3

Diagnostic flow chart B-5

Check injector for resistance,
injection condition and fuel
leakage. (Refer to p. 6E1-80}
See p. 6E1-86, 6E1-89, 6E1-88 or
6E1-84

See p. 6E1-65
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Engine hesitates
when acceleration

Defective throttie valve operation

Poor performance of TP sensor
Fuei pressure out of specification
{Low fuel pressure}

Faulty EGR systermn

Faulty injector

Poor performance of ECT sensor or MAP
sensor
Faulty ECM

Check vacuum passage

Check throttle valve for
smooth operation

See p. 6E1-86
Diagnostic flow chart B-

Diagnostic flow chart B-5
Check injector for resistance,
injection condition and fuel
ieakage {Refer to p. 6E1-80)
See p. 6E1-89, 6E1-84

See p. 6E1-65

Surges

(Variation in vehicle
speed is felt although
acceleator pedal is not
operated)

Variable fuel pressure (Clogged fuel filter,
faulty fuel pressure regulator, etc.)
Defective EGR system

Defective injector

Poor performance of TP sensor, ECT sensor
or MAP sensor
Faulty ECM

Diagnostic flow chart B-3

Diagnostic flow chart B-5
Check injector for resistance,
injection condition and fuel
leakage (Refer to p. 6E1-80}
See p. 6E1-86, 6E1-89 or
6E1-84

See p. 6E1-65

Excessive detonation
{Engine makes sharp
metallic knocks that
change with throttle
opening)

Low fuel pressure
Defective EGR system
Defective injector

Poor performance of TP sensor, ECT sensor
or MAP sensor
Faulty ECM

Diagnostic flow chart B-3
Diagnostic flow chart B-5
Check injector for resistance,
injection condition and fuel
leakage (Refer to p. 6E1-80)
See p. 6E1-86, 6E1-89 or
6E1-84

See p. 6E1-65

Poor gasoline
mileage

High idle speed

Fuel pressure out of specification or fuel leak-
age

Faulty EGR system

Defective injector

Poor performance of TP sensor, ECT sensor
or MAP sensor '
Fauity ECM

Refer to item “Improper
engine idle speed” previously
Diagnostic flow chart B-3

Diagnostic flow chart B-5
Check injector for fuel
leakage (See p. 6E1-80)
See p. 6E1-86, 6E1-89 or
6E1-84

See p. 6E1-65

6E1-53
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Excessive hydrocarbon
(HC)

emission (Rich or lean
fuel mixture)

Fauity basic engine parts (Clogged air ciean-
er, vacuum leaks, faulty ignition system, en-
gine compression, etc.)

Engine not at normal operating temperature
Lead contamination of catalytic converter

Fuel leakage from injector

Fuel pressure out of specification

Poor performance of ECT sensor, |AT sensor
or MAP sensor

Fauity ECM

Check for absence of fitler neck
restrictor.

See p. 6E1-80

Diagnostic flow chart B-3

See p. 6E1-89, or 6E1-88 or
6E1-84

See p. 6E1-65

Excessive carbon
monoxide (CO)
emission (Rich fuel
mixture)

Faulty basic engine parts (Clogged air clean-
er, vacuum leaks, faulty ignition system, en-
gine compression, etc.)

Engine not at normal operating temperature
Lead contamination of catalytic converter

Fuel leakage from injector

Fuel pressure out of specification

{High fuel pressure}

Poor performance of ECT sensor, |AT sensor
or MAP sensor

Faulty ECM

Check for absence of filler
neck restrictor.

See p. 6E1-80

Diagnostic flow chart B-3

See p. 6E1-89, or 6E1-88 or
6E1-84
See p. 6E1-65

Excessive nitrogen
oxides (NOx)
emission (Lean fuel
mixture)

Improper ignition timing
Lead contamination of catalytic converter

Misrouted vacuum hoses

Defective EGR system

Fuel pressure out of specification

(Low fuel pressure)

Poor performance of ECT sensor, IAT sensor
or MAP sensor

& Faulty ECM

See section 6F1
Check for adsence of filler neck
restrictor.

Diagnostic flow chart B-56
Diagnostic flow chart B-3

See p. 6E1-89, 6£1-88 or
6E1-84
See p. 6E1-65
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B-1 FUEL INJECTOR CIRCUIT CHECK

1 2 3 4 5
[ f 1. ECM
r‘& — 8 2. No.1injector
3. No.2 injector
BY 1 4. No.4 injector
Al 5, No.3injector
6. Main relay
Alg BIVY 7. Ignition switch
7
A1z ] BB )
A25
B16 7
A13a25 AN .
B/Y -
) poN§o
Al 11 AlZ
Y LA ?
T ‘ —
% 7
(R © o

[ [ 1
A4 \\\\ ”/// AZ5 515\\\

7

B6E1-115

B6E1-114

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

_| None of 4 injectors makes operating sound.

NO

To @ on next page.

2 of 4 injectors make no operating sound.

YES

Fuel injector circuit is in good condition.

To @ on next page.

———l One of 4 injectors makes no operating sound. |

Check coupler connection of injector not mak-
ing operating sound and injector itself (Refer
to p. 6E1-80.)
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@

None of 4 injectors makes operating sound.

Check power circuit for open or short.

Is it normal?

YES ! NO
Check all 4 injectors for resistance respective- Power circuit open or short. ]
ly.

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

@

2 of 4 injectors make no operating sound.

1. Turn ignition switch OFF, and then discon-
nect ECM couplers after 4 sec. or more.

2. Is resistance between A14 (or A11}and A12 P
B-90Q7 1. ECM coupler disconnected

YES | NO

Poor A14 or A1 connection. “BI/R" or “BIAV" circuit open.
If connection is OK, substitute a known-good
ECM and recheck.
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B-2 FUEL PUMP CIRCUIT CHECK

. ECM

1
2. ECM coupier
3. Fuel pump relay
3 4, Fuel pump
T ps 5. Main relay

O/Y or *Br/B 1 P

M

Ad or *A20

_—lsm ]

ViR

BrY.

1o~
(O

BE1-117

N rl/// \\\\ -/V/ BE1-118
A20 #: For vehicle equipped with immobilizer control system.

Is fuel pump heard to operate for 3 sec. after igni-
tion switch ON?

NO } ves

Fuel pump circuit in
good condition.

—_

. Turn OFF ignition switch.

2. Using service wire, connect “P" and "BMW”
wire terminals.

3. Is fuel pump heard to operate at ignition switch

ON?

1. Fuel pump relay
2. Service wire

YES { NO
Check fuel pump relay referring to p. 6E1-93. “P” wire open, poor fuel pump coupler connection or
is it in good condition? fauity fuel pump.
YES ¢ NO
Poor relay coupler connection, “O/¥” or “Br/B” Faulty fuel pump relay.
{Vehicle equipped with immobilizer control sys-

tem) wire open or poor A4 or A20 (Vehicle
equipped with immeobilizer control system) con-
nection.

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.
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B-3 FUEL PRESSURE CHECK

1. Injector

2. Delivery pipe

3. Fuel pressure
regulator

4. Fuel filter

5. Fuel pump

[(A): Gauge

(B}: Hose
(C): Attachment

6E1-120

NOTE:

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

1,

Install fuel pressure gauge referring to p.
6E1-77.

2, Operate fuel pump according to procedure de- )
scribed on p. 6E1-77. No pressure
is fuel pressure then 2.3 - 2.7 kg/cm? To @ on next page.
{230 - 270 kPa, 32.7 — 38.4 psi)?
Also, is 1.7 kg/em? (170 kPa, 24.2 psi) or higher . .
fuel pressure retained for 1 minute after fuel _T_;e&sg;e:;::masgec. but not retained
pump is stopped? NO page.
YES Low pressure
To @ on next page.
1. Start engine and warm it up to normal operat-
ing temperature, High pressure
2. Keep it running at specified idie speed. P

Is fuel pressure then within 1.65 — 2.05 kg/cmZ
{165 - 205 kPa, 23.5 — 29.2 psi}?

To @ on next page.

YES

Normal fuel pressure.

NO

* Clogged vacuum passage for fuel pressure reg-
ulator or
® Faulty fuel pressure regulator.
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B-3 FUEL PRESSURE CHECK (continued)

@ NO PRESSURE

With fuel pump operated and
fuel return hose blocked by
pinching it, is fuei pressure ap-
plied?

@ PRESSURE WITHIN SPEC.
BUT NOT RETAINED

l

Is there fuel leakage from fuel
feed line hose, pipe ortheirjoint?

y NO

y YES

1. Disconnect fuel return hose
from fuel pipe and connect

sire hmen by 1
new return nose to it.

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

3. Check again if specified pres-
sure is retained,

While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,

i o e

plpc T JUII

y NO

' YES

¢ Fuel leakage from injector,

® Faulty fuel pump {faulty check
valve in fuel pump) or

& Fuel leakage from fuel pres-
sure regulator diaphragm.

Faulty fuel
pressure
regulator.

@ HIGH PRESSURE

' NO v YES
Shaortage of fuel or fuel pump or Faulty fuel
its circuit defective {Refer to pressure
“Diagnostic Flow Chart B-1). regulator.
@ LOW PRESSURE
1. Operate fuel pump.
2. With fuel return hose blocked
by pinching it, check fuel pres-
sure.
Is it 4.0 kg/cm? (400 kPa, 56.9
psi) or more?
! NO ! YES
® Clogged fuel filter, Faulty fuel
® Restricted fuel feed hose or pressure
pipe, regulator.

¢ Faulty fuel pump or
® Fuel {eakage from hose con-
nection in fuel tank,

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

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

3. Qperate fuel pump.

Is specified fuet pressure ob-
tained then?

. NO

YES

Faulty fuel pressure regulator.

Restricted
fuel return
hose or pipe.
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B-4 IDLE AIR CONTROL SYSTEM CHECK

(j N
: v
e
=Ny ul‘lfﬂ)‘
SleN~T
[
iA12‘ W
rd
Illl‘lllllllluj :H:[iI:H:FH

NN W

BE1-227

1. Idle air control valve
{IAC valve)

2. ECM

3. Sensed information

4. Monitor coupler

5. Main relay

v ;

4 ﬁ\\gﬁé g
\ ¥
D

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

il

§E1-226

1. Warmn up engine to normal operating tempera-
ture and keep it idling.

2. Using service wire, ground diagnosis switch
terminal.

3. Is diagnostic trouble code No.12 indicated?

BE1-229

. YES

1. Turn ignition switch OFF, and then ON after 4
sec. ar more.

2. Check idle air control duty {iAC duty} and idle
speed referring to p. 6E1-71.
Are they within specification?

lno

Go back to “Diagnostic Flow Chart” on p.
6E1-34,

High idie speed.
To @ on next page.

NO

YES

y

Is engine idle speed kept at 750 - 850 r/min even |

with headlights turned ON,

Low idle speed.
To @ on next page.

idle speed is within specification but duty is

not.

1. Adjust IAC duty to specification referring to
p. BE1-71.

2. Proceed to next step.

YES

3

System is in good condition,

lNO

Proceed to system circuit check @ on next
page.
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B-4 IDLE AIR CONTROL SYSTEM CHECK (continued)

T ——
l L HIGR IULE SFEED

|

Check IAC valve for its resistance
and/or operation. (Refer to p.
6E1-78.)

Is it in good condition?

y YES

NO

Does duty meter indicate less
than about 35% (or more than
about 65% for OFF duty meter)?

Faulty 1AC valve.

NO

YES

i

BE1-230
1. ECM coupler disconnected

Substitute a known-good ECM
and recheck.

@ LOW IDLE SPEED

3

Check JAC valve for its resistance
and/or operation. {Refer to p.
6E1-76.)

Is it in good condition?

Adjust idle speed
and duty referring

to p. 6E1-71,
NOTE:

H not adjustable
with idle air ad-
sCrew,
check fast idle air
valve for air leak-
age or “Lg/B” cir-

justing

cuit for short.

1. Turn ignition switch OFF, and
then disconnect ECM cou-
plers after 4 sec. or more.

2. Check resistance between fol-
lowing terminals of IAC valve

in each pair.
AS5-A12
A6~ A12 288-31.2 Q
Al18-A12 at 20°C (68°F)
A18-A12

Is it in good condition?

YES NO

Y

‘ YES

NO

Poar coupler connection.
If connection is OK, sub-
stitte a known-good
ECM and recheck.

. ® Faulty IAC valve
& Poor coupler connec-
tion or
o Open wire harness

Does duty meter indicate about
100% (about 0% for OFF duty
meter)?

Faulty IAC valve.

| No

YES

Substitute a known-good ECM
and recheck.

Proceed to system

circuit check @,

NOTE:

IAC duty can be checked by using analog type volt-
meter with high impedance {(MQ/V minimum), al-
though not accurate. IAC duty to voltage relation is
as follows.

e | e T vouvere
NDICATION
INDICATION INDICATION !
0 (%) 100 (%) 0{V)
35 65 036X Ve
50 50 0.5% Ve
100 0 Vs

¢ “OFF" DUTY METER” is such duty meter that
indicates approx. 100% when terminal voltage
is approx. "0V”.

® "Vs” rapresents battery voltage while angine of
vehicle being checked is running.
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B-5 EGR SYSTEM CHECK

4 Bi6
Al
p 2 A12

1 A25
N

B/R

!

|

1

1
OB

. Ignition switch
. Main relay
ECM
I . Sensed information
| . EGR solenoid vacuum
| valve
4 ) 6. EGR pressure trans-
| ducer
: 7. EGR valve

EE1-121

6E1-122

Check EGR system referring to p. 6E1-94.
Is it in good condition?

NO

Y

Check vacuum hose, EGR valve and EGR pressure
transducer referring to p. 6E1-94.
Are they in good condition?

YES

EGR system in good condition.

r YES

Check EGR solenoid vacuum valve referring to p.
6E1-96.
Is it in good condition?

NO

® Vacuum hose misconnection, leakage, clog or
deterioration,

¢ Faulty EGR valve or

# Faulty EGR pressure transducer.

YES

'

e "0O/B” wire open,

® "0/B” wire shorted to ground,

® Poor solencid vacuum valve coupler connec-
tion

« Poor A16 connection or

® Poor performance of ECT sensor, TP sensor or
MAP sensor
If wire, connection and sensors are OK, substi-
tute a known-good ECM and recheck.

y NO

Faulty solencid vacuum valve.
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B-6 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

V Y

—{f

. Main switch

. Main relay

ECM

. Sensed information

. Throttle body

EVAP canister purge valve

Air

. EVAP canister

. Tank pressure control
valve

10. Fuel tank

GOND AN

*: For vehicle equipped with immobilizer control system.

-—————— 3
1 [
1 r—-
{ Jomaniine
. L—wd  *AdorA20 §- O/Yor BB
; — A13
b= BI/B /
AZ6 | 8
B16A11 A12A25 Fog)
L]
2
Bw —E=
1 )
8
"p4 BE1-123
)
T 11 —
11 | 11 ]
‘ | | | 1]
-7

Check canister purgé system for operation refer-
ring to p. 6E1-97.
Is it in good candition?

| NO

Check vacuum passage, hoses and EVAP canister
purge valve referring to p. 661-97.
Are they in good condition?

YES

\

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

| VES

® “Br/B” or “O/fY" wire open,

& “Br/B" or “O/Y"” wire shorted to ground,

® Poor canister purge valve coupler connection,

® Poor A20 or A4 connection or

® Poor performance of ECT sensor, TP sensor,
VSS or MAP sensor,
If wire, connection and sensor are OK, substi-
tute a known-good ECM and recheck.

NO

® Vacuum passage clogged,
® Vacuum leakage or
® Faulty EVAP canister purge valve
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B-7 RADIATOR FAN CONTROL SYSTEM CHECK

B/W

/

/2
5 r
1H1/3 —gtl

B1s] T 7 /

+ [
|

1. Radiator fan motor

2. Radiator fan cantro! (RFC) relay

3. ECM

4. Main relay

5. Engine coolant temp. {ECT) sensor

g1

Check radiator fan control system referring to p.
6E1-100.
Is it in good condition?

YES

{ NO

Check RFC relay referring to
p. 6E1-100.
Is it in good condition?

YES

1l wo

Check wire harnesses and
connections for open or
short.

Are they in good condition?

Faulty RFC relay.

YES

| no

RFC system is in good condition.

Poor performance of ECT
sensor. If ECT sensor is OK,
substitute a known-good
ECM and recheck.

® Wire apen or short,
& Poor connection.




ELECTRONIC FUEL INJECTION SYSTEM 6E1-65

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 p. 6E1-83.

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 it is 11V or more when ignition switch is ON.

Al] A2 | A3

e ~

-

A4 | AS | A6

A7

A9

B101B11
A10] AN o | Il B2| B3| B4| B5] B6| B7] B8} B9

A1H A151A16] A17)A18} 419

1. ECM
2. Coupler

N 7N

A20

AZ1

A22

Az23| A24]A25] A268B12} B13|B14] B15] B16| B17| B18|B19| B20{B21]B22

BE1-128
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TERMI- NORMAL
NAL ClRfU,I,T VOLTAGE CONDITION
A1 | Injector No.1 & No.3 10 - 14V Ignition switch ON
A2 Shift solencid 1 (AT only) ov Igm:t?on sw?tch ON, selector lever at “P" range
10 - 14V Ignition switch ON, selector lever at “D” range
A3 Shift solenoid 2 (AT only) ov Ignition swftch ON, selector lever at “"P” range
10-14v Ignition switch ON, selector lever at “D” range
Fuel pump relay 0-1.0v For 3 seconds after ignition switch ON
10-14v After the above time
Ad EVAP canister purge valve
{Vehicles with immobilizer con- 10 - 14V Ignition switch ON
troi system)
As | IACvalve _ 0-1V Ignition switch ON
(Stepper motor coil 3)
IAC valve o .
A6 . 10 - 14V Ignition switch ON
(Stepper maotor coil 2)
A7 Blank
A8 A/C cut signal 0-1v While engine running and A/C OFF
{if equipped) 10 - 14V While engine running and A/C ON
A9 Engine start switch ov ignition switch ON
{Engine start signal) 6-12v While engine cranking
10— 14V Ignition smliitch ON_
, When engine cooling fan OFF
A10 Radiator fan control relay — -
01V Ignition switch ON
When engine cooling fan ON
. 0—-1v fgnition switch ON
A1 | Main relay 1014V When over 4 sec. after ignition switch OFF
Al2 Power source 10 -14v Ignition switch ON
A13 Ground _
A14 | Injector No.2 & No.4 10-14V lgnition switch ON
A . . . 0-1v Ignition switch ON
15 | lgnition trigger signal 0-3v While engine cranking
A16 EGR solenoid vacuum valve 10-14V Ignition switch ON
A1 Malfunction indicator lamp 0-1V Ignition switch ON
{(“CHECK ENGINE" light) 10- 14V When engine running
a1g | ACvalve _ 10 - 14V Ignition switch ON
{Stepper motor coil 4)
IAC valve - :
A19 . 0-1v ignition switch ON
(Stepper motor coil 1)
EVAP canister valve 10 - 14V Ignition switch ON
A20 Fuel pump relay {Vehicles with 0-1.0v For 3 seconds after ignition switch ON
immobilizer control system) 10- 14V After the above time
AN Duty output terminatl
10 - 14V ignition switch ON
A22 Oxygen sensor heater 0-1V When over 120 sec. after engine started

When specified idle speed.
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TERMI- NORMAL
CIRCUIT CONDITION
NAL VOLTAGE
A23 A/C ON signal 10 - 14V While engine running and A/C OFF
{if equipped) ov While engine running and A/C ON
10 - 14V Ignition switch ON
A24 | Test switch terminal oV Ignition switch ON and test switch terminal
grounded
A25 Power source 10 - 14V Ignition switch ON
A26 Ground
B1 Ground for sensors _ —_—
e Power source for sensors e e et et ek R
. - . > ; I‘
DL (MAP sensor and TP sensor} 3./2 S.LOV YL SYWELLTL W
. Ignition switch ON
B3 Engine coolant temp. senso 05-09V
9 P ' Coolant temp.: 80°C (176°F)
B4 MAP sensor 3.6-44V Ignition S\,N'mh ON
Barometric pressure: 760 mmHg
Ignition switch ON
B5 IAT sensor 22-30V .
Sensor ambient temperature: 20°C {68°F)
Indicator deflection | yypjie engine running at 2,000 r/min for 1 min-
B8& Oxygen sensor repeated between
overand under 0.45y | Ute or longer after warmed up
0.775 - 0.825V lgnition switch O!\I 3
Throttle valve at idle position
B7 TP sensor — -
Ignition switch ON
4.05 - 4.35V -,
Throttle valve at full open position
Indicator deflection
B8 Camshaft position sensor repeated between Ignition switch ON, Crankshaft turned slowly
0V and about 5V
Data link connector . .
B9 } . 4-5v When over 3 sec. after ignition switch ON
(Serial data terminal)
indicator deflection Ignition switch ON
Vehicle speed sensor (M/T) repeated between Front right tire turned slowly with front left tire
0V and 4 -5V |ocked
B10 — .
Indicator deflection Ignition switch ON
Vehicle speed sensor {+} (A/T} | repeated between Front right tire turned slowly with front left tire
over and under OV locked
Indicator deflection Ignition switch ON
B11 Vehicle speed sensor (-} (A/T) | repeated between Front right tire turned slowly with front left tire
over and under OV locked
B12 Power source for back-up circuit 10~ 14V Ignition switch OFF and ON
oV Ignition switch ON
B13 Electric load signal (-) Heater fan switch ON
10 - 14V Ignition switch ON
10 - 14V Ignition switch ON
Ignition switch ON
B14 | Diagnosis switch terminal oV Diag. switch terminal grounded {with service

wire connected to diag. switch terminal and
ground terminal.)
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TERMI- NORMAL

NAL CIRCUIT VOLTAGE CONDITION

- 10— 14V Ignition switch ON
B15 Electric load signal (+) : Small light or rear defogger turned ON

oV Ignition switch ON

B16 Ignition signal 10-14V Ignition switch ON

about OV lgnition switch OFF
B17 L npe range Selector lever at “P” range
B18 o “R” range Selector lever at “R” range
B19 ;r;i;zn;zlst';? “N”" range 10 - 14V Ignition Selector lever at “N” range
?20 (AT only) "D range switch ON ?e!ector !ever at “D range
B21 “2" range Selector lever at “2" range
B22 “L” range Selector lever at “L" range
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1. ECM coupler disconnected

RESISTANCE CHECK _
1} Turn ignition switch OFF, and then disconnect ECM cou-
plers after 4 sec. or more.

CAUTION:
Never touch terminals of ECM itself or connect
voitmeter or chmmeter.

2) Check resistance between each pair of terminals discon-
nected couplers as listed in following tabie.

CAUTION:

® Be sure to connect ohmmeter probe from wire
harnass side of coupler.

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

¢ Resistance in below table represents that when

parts temperature is 20°C {68°F).

2. Ohmmeter
NORMAL
TERMINALS CIRCUIT RESISTANCE CONDITION
A2 — Body ground | Shift solenoid 1 22-280Q —_—
A3 - Body ground | Shift solenoid 2 17-21 —
Ad/*A20 - B16 Fuel pump relay 56 - 84Q _
IAC valve
Ab - A12/A25 {Stepper motor coil 3) 288-31.2 {1 at 20°C (68°F) _—
IAC valve
A6 - A1Z/A25 {Stepper motor coil 2) 288-3120 a1 20°C (66°F) -
At10 - A12/A25 Radiator fan control relay 82-1010 —_—
A11-B12 Main relay 56 - 8402 _—
A1-A12/A25 Injector No.t & No.3 6-90 _—
Al4 - A12/A25 Injector No.2 & No 4 6-90 _
A1B - A12/A25 EGR solenoid vacuum valve 33-39Q _—
1AC val
8- RI21A25 | Stce;::mmr coil ) 288-312 0 at 20°C (68°F) —
A19 - A12/A25 ::fe;:::mmr it 1) 288-312 @ &t 20°C {68°F) -
A20/*Ad - A12/A25 | EVAP canister purge valve 33-390 _
A21 - Body ground | Duty check terminal @ {infinity)
A22 -B16 Oxygen sensor heater 10-16Q Sensor ambient temp. 20°C (68°F}
A24 - Body ground | Test switch terminal o {infinity)
B3-B1 ECT sensor 029-0.350 Engine coolant temp. 80°C {176°F)
B5 - B1 |AT sensor 2.28-2.87Q Sensor ambient temp. 20°C {68°F)
87— B1 TP sonaor 0.3-2kQ Throttle valve at idle position _
2-6.5kQ Throttle valve at full open position
B14 - Body ground | Diagnosis switch terminal o (infinity}

*: Only vehicles with immabilizer control system
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ON-VEHICLE SERVICE

LN | \)/U _
AUl P
.r'l\JL&‘..‘_lr-i! "“{V??/
" i L ""Q

I 7
12
11
9

1. EVAP canister 7. Fuel pressure regulator

2. EGR pressure transducer 8. TP sensor

3. EGR valve 9. PCV valve

4. MAP sensor 10. fAC valve

5. Throttle body 11. EGR solenoid vacuum valve

6. Gas filter . 12. EVAP canister purge valve

BE1-128
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BE1-225

1. Lever stopper
2. Throttle lever
3. Accelerator cable

4r Adjusting nut
5. Lock nut
BE1-129

GENERAL

When hoses are disconnected and system components are
removed for service, reinstall components properly, and
route and connect hoses correctly after service. Refer to fig-
ure on prervious page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT

1\ With acecelerator nadal danressad 'Fllll\.r chack clearance
ALY WAL Puuu \—‘v ondnFus i BIL UM Wi

between throttle lever and lever stopper (throttle body)
which should be within following specification.

Clearance “a” : 0.5 - 2.0 mm (0.02 - 0.07 in.)
{With pedal
depressed fully)

H measured value is out of specification, adjust it to spec-
ification with cable adjusting nut,

IDLE SPEED/IDLE AIR CONTROL (IAC) DUTY

ADJUSTMENT

Before idle speed/IAC duty check and adjustment, make

sure of the following.

® Lead wires and hoses of Electronic Fuel Injection and en-
gine emission control systems are connected securely.

® Accelerator cable has some play, that is, it is not tight.

e Valve lash is checked and adjusted according to mainte-
nance schedule.

® Ignition timing is within specification.

® All accessories (wipers, heater, lights, A/C, etc.} are out of
service.

® Air cleaner has been properly installed and is in good
condition,
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1. Monitor coupler
2. Service wire

A: Blank

B: Diagnosis switch terminal
C: Diagnosis output terminal
D: Ground terminal

E: Test switch terminal

F: Duty output terminal 8E1-130

BE1-1:

D: Ground terminal
F: Duty output
terminal

1. Monitor coupler
2. Duty meter

After above items are all confirmed, check idle speed and
1AC duty as follows.

NOTE:

Before starting engine, place transmission gear shift lever
in “Neutral” (shift selector lever to “P"” range for A/T ve-
hicle), and set parking brake and block drive wheels.

1} Warm up engine to normal operating temperature.
2} Using service wire, ground diagnosis switch terminal in
monitor coupler and make sure that malfunction indica-
_ tor lamp {“CHECK ENGINE” light) indicate diagnostic
troubie code No.12.
The monitor coupler is located beside relays {main and
fuel pump),

3) Stop engine and connect duty meter between duty out-
put terminal and ground terminal of monitor coupler.
4) Set tachometer.

B} Start engine and warm it up completely.

6} Check !AC duty and idle speed. If duty and/or idle speed
is out of specifications, adjust it by turning idle speed ad-
justing screw.,

ENGINE IDLE SPEED AND IAC DUTY

Engine idle speed 800 + 50 r/min.

IAC duty at specified
idle speed

50% {7V when
battery voltage is 14V)
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NOTE:
IAC duty can be checked by using analog type voltmeter.
IAC duty to voltage relation is as follows.

ON DUTY OFF DUTY VOLTMETER
METER INDICA- METER INDICA~ INDICATION
TION (%) TION (%) {V)
] 100 0
50 50 0.5xVs
100 0 VB

e “OFF DUTY METER" is such duty meter that indicates
approx. 100% when terminal voltage is approx. “0V”.

® “VB" represents battery voltage while engine of vehicle
being checked is running.

If duty remains unchanged or is not outputed even when

adjusting screw is turned, check duty output terminal cir-

cuit, A/C signal circuit, “D” range signal circuit {A/T} and

ECT sensor performance.

7) Upon completion of adjustment, install adjusting screw
cap to throttie body.

8) Remove service wire from monitor coupler.

9) install cap to monitor coupler.

10) Check that specified engine idle speed is obtained with

A/C ON if vehicle is equipped with A/C.
Refer to p. 6E1-24 for specified idle speed.
If not, check A/C ON signal circuit and 1AC vaive.
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AIR INTAKE SYSTEM

6E1-133

1. Throttle body

2. Cap

3. TP sensor

4. O-ring (TP sensor}
5. MAP sensor

6. O-ring (MAP sensor)
7. Gasket

6E1-135

1. Acceletor cable

-l

(&
\\/\o

BE1-136
1. Air cleaner outlet hose
2. Breather pipe

On-Vehicle Inspection

e Check that throttle valve lever moves smoothly.

® VYacuum passage inspection.
With finger placed against vacuum nozzle, increase en-
gine speed a little and check that vacuum is applied.

Removal

1) Turn ignition switch OFF, and then disconnect negative
cable at battery after 4 sec. or more.

2) Drain cooling system.

3) Disconnect accelerator cable from throttle body.

4} Remove air cleaner outlet hose from throttle body:.
5) Disconnect vacuum hose from throttle body.
6) Remove breather pipe.
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2. MAP sensor

2 1, Engine coclant
F 3 hose
‘& j

3. TP sensor
4, |AC valve

8E1-137

1. Vacuum passage
2. |dle bypass passage
3. Idle air adjusting screw bypass passage

61231

1. Surge tank

3. Gasket

G6E1-138

T T 2. Vacuumn passage

3 hose

4. 1AC valve

2 1 Engine coolant

2. MAP sensor
3. TP sensor

GE1-139

7} Disconnect electric coupler from MAP senscr, TP sensor

and IAC valve.

8) Disconnect engine coolant hoses from throttle Body.
9) Remove throttle body from surge tank {intake manifold).

Cleaning

Remove MAP sensor from throttle body, and then clean
each passages of throttle body by blowing compressed air.

NOTE:

» MAP sensor, TP sensor, IAC valve or other components
containing rubber must not be placed in a solvent or
cleane bath. A chemical reaction will cause these parts
to swel harden or get distorted.

e Don’t put drills or wires into passage for cleaning. It
cause damages in passages.

Installation

1) Clean mating surfaces and install throttle body gasket
to surge tank {Intake manifold.).

Use new gasket.

2) Instalt throttle body to surge tank.
Tighten bolts to specified torque.

Tightening Torque
(a): 10 N-m {1.0 kg-m, 7.2 Ib-ft)

3} Connect engine coolant hoses.
4} Connect coupler to MAP sensor, TP sensor and IAC

valve securely.
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1. Air cleaner outlet hose
2. Breather pipe

BE1141
1. Acceletor cable

SE1-230

1. JAC valve coupler

5) Install breather pipe.
6) Connect vacuum hose to throttle body.
7) Install air cleaner outlet hose.

8) Connectaccelerator cable and adjust cable play to spec-
ification.
9} Refill cooling system.
10} Connect negative cable at battery.

IDLE AIR CONTROL VALVE ({IAC VALVE)

On-Vehicle Inspection

1) Turn ignition switch “OFF”, and then disconnect {AC
valve coupler after 4 sec. or more.

2) Check resistance between following terminals of IAC
valve in each pair.

Terminal Standard resistance
A-B
C-B 28.8-31.2 Q
F_g at 20°C (68°F)
D-E

if found faulty, replace throttle body,.
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BE1-142
1. Fuel delivery pipe
CONDITION FUEL PRESSURE
Wi | . 230 - 270 kPa
ith rfut.e pump  operating| ., 2.7kglem?
and engine stopped 32.7 - 38.4 psi
165 - 205 kPa
At specified idle spead 1.65 - 2.05kg/cm?
23.5-29.2 psi
With 1 min. after engine {fuel over 170 kPa
pump) stop (Pressure re- 1.7 kg/em?
duces as time passes) 24.2 psi

1. Fuel delivery pipe

FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION

1) Relieve fuel pressure in fuel feed line according to proce-
dure described in Section 6.

2} Using backup wrench, loosen plug bolt on fuel delivery
pipe and remove it. Connect special tools (fue| pressure
gauge} to delivery pipe.

CAUTION:

A small amount of fuel may be released when plug
bolt is loosened. Place container under the bolt or
cover bolt hole with a shop cloth so that reieased
fuei is caught in coniainer or absorbed in cioth.
Place that cloth in an approved container.

Special Tool

(A): 09912-58441
(B): 089912-58431
(C): 09919-46010

3) Check that battery voltage is above 11V.

4) Turn ignition switch ON to operate fuel pump and after
3 seconds turn it OFF. Repeat this 3 or 4 times and then
check fuel pressure.

5) Start engine.

6) Measure fuel pressure atidling.

If measured pressure doesn't satisfy specification, refer
to “Diagnostic Flow Chart B-3” and check each possibly
defective part. Replace if found defective.

7} After checking fuel pressure
gauge.

remove fuel pressure

CAUTION:

As fuel feed line is still under high fuel pressure,

make sure to release fuel pressure according to fol-

lowing procedures. ‘

¢ Place fuel container under joint.

® Cover joint with rag and loosen joint nut slowly
to release fuel pressure gradually.

8) Install plug bolt to fuel delivery pipe.
Use new gasket.
Tighten it to specified torque, using backup wrench.

Tightening Torque
(a): 30 N-m (3.0 kg-m, 21.7 Ib-ft)

9) With engine “OFF” and ignition switch “ON”, check for
fuel leaks.
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6E1.145
1. Fuel filter
se1es 2. lgnition switch

BE1.147
1. Fuel feed hose
2. Fuel return hose

6E1-148

1. Fuel pump
2. Fuel tank

FUEL PUMP
On-Vehicle Inspection

CAUTION:

When fuel filler cap is removed in any procedure, work
must be done in a well-ventilated area, keep away
from any open flames and without smoking.

1} Remove filler cap and turn ON ignition switch. Then fuel
pump operating sound should be heard from fuel filler
for about 3 seconds and stop. Be sure to reinstali fuel fill-
er cap after checking.

If above check result is not satisfactory, advance to
“Diagnostic Flow Chart B-1”.

2) Fuel pressure should be felt at fuel return hose for 3 se-
conds after ignition switch ON.

If fuel pressure is not felt, advance to “Diagnostic Flow
Chart B-3".

Removal
Remove fuel tank from body according to procedure de-
scribed in Section 6C and remove fuel pump from fuel tank.

Inspection

Check fuel pump fitter for evidence of dirt and contamina-
tion. If present, clean and check for presence of dirt in fuel
tank.

Installation

1) Install fuel pump to its backet.

2} Install fuel pump to fuel tank and then install fuel tank to
body according to procedure described in Section 6C.
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1. Fuel pfessure regulator

2. Return hose
3. Vacuum hose

6E1-143

BE1-150

8E1-151

@ 1. Fuel pressure regulator

FUEL PRESSURE REGULATOR

Removal

1) Relieve fuel pressure according to procedure described
in Section 6.

2) Disconnect battery negative cable from battery.

3) Remove PCV valve hose.

AV Niernnna ctyariim haca fram fiial
2 DU TIITULL valuuill 11UaS 1uiis 1Juc

CAUTION:

A small amount of fuel may be released when hose
is disconnected. Cover hose to be disconnected
with a shop cloth.

6} Remove fuel pressure regulator.

CAUTION:

A small amount of fuel may be released wheniitis
from delivery pipe.

Place a shop cloth under delivery pipe so that re-
leased fuel is absorbed in it.

Installation

For installation, reverse removal procedure and note fol-

lowing precautions.

® Use new O-ring.

e Apply thin coat of spindle oil or gasoline to O-ring to facil-
itate installation.

e Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
(a): 10 N-m (1.0 kg-m, 7.2 Ib-ft)

& With engine “OFF” and ignition switch “ON”, check for
fuel leaks around fuel line connection.
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FUEL INJECTOR

On-Vehicle Inspection

1} Using sound scope or such, check operating sound of in-
jector when engine is running or ¢ranking.
Cycle of operating sound should vary according to en-
gine speed.

I m oo mmccamd s mim ccamiiamc il e -1 7 L
1]
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. m \ ~ . -~ P S . T b ] bl T T
\\\\“2 4 NQ SOUNU Or dil Ufiusudl Sound Is nedid, GIneck injecilorn

=, % ) sz circuit {wire or coupler) or injector.

/ 2) Disconnect coupler from injector, connect ohmmeter be-
j ~./ 4 harsess dnrrninale of iminrdnr oo mhanl saciodnnons
WWWECH LOTHTI RIS U INJEULLH dITU WIITCR TEo1odiive.

Resistance of injector: 13.5 — 14.1 Q2 at 20°C (68°F)

If resistance is out of specification, replace.
3) Connect coupler to injector securely.

Removal

1) Relieve fuel pressure according to procedure described
in Section 6.

2} Disconnect battery negative cable at battery.

3} Remove PCV valve hose and breather hose.

4) Disconnect EVAP canister purge valve coupler, EGR sole-
noid vacuum valve coupler and fuel injector couplers.

5} Disconnect fuel feed hose and return hose from fuel de-

livery pipe.

CAUTION:

A small amount of fuel may be released when
hoses is disconnected. Cover them to be discon-
nected with a shop cloth.

i 6E1-154

1. Fuel injector couplers 4. PCV valve hose

2. EVAF canister purge 5. Breather hose
valve coupler 6. Fuel feed hose

3. EGR solenoid vacuum 7. Fuel return hose

valve coupler

6) Disconnect vacuum hose from fuel pressure regulator.
7} Remove fuel delivery pipe bolts.
8) Remove fuel injector(s).

HE1-156
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)

1. Fuel feed hose
2. Fuel return pipe
3, Fuel injector

BE1-156

—] ——

E

1. Injector
2. Battery

3

1. Fuel pump relay coupler

2. Service wire

3. Fuel pump relay
4, Pink wire

5. Black/Red wire

»
® O

2

€1 167

E1-158

3. Keep as far apart

as possible

Inspection

ara ram IR

YWARNINW.

As fuel is injected in this inspection, perform in a well
ventilated area and away from open flames.

Use special care to prevent sparking when connecting
and disconnecting test lead to and from battery.

1} Install injector and fuel pressure regulator to special tool
{injector checking tool).

Special Tool
(A} 09912-58421

2) Connect special tools (hoses and attachment} to fuel
feed hose and return pipe of vehicle.

Special Tool
(B): 09912-58431

3) Connect special tool (test lead) to injector.

Special Tool
(C): 09930-88530

4) Install suitable vinyl tube onto injector nozzle to prevent
fuel from splashing out when injecting.

B} Put graduated cylinder under injector as shown.

6) Disconnect coupler from fuel pump relay.

7) To operate fuel pump and apply fuel pressure to injector,
using wire, connect Black/Red and Pink wire harness ter-
minals of fuel pump relay coupler. '

CAUTION:

Check to make sure that connection is made be-
tween correct terminals. Wrong connection can
cause damage to ECM, wire harness, etc.

8) Apply battery voltage to injector for 15 seconds and
measure injected fuel volume with graduated cylinder.
Test each injector two or three times.

If not within specification, replace injector.

Injected fuel volume:
31 - 41 ¢c/15 sec. (1.05/1.09 - 1.39/1.44 US/imp. 02/15
sec.)
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1. Injector

2. Vinyl tube

3. Less than one fuel
drop/min

4. Graduated cylinder

6E1-¥59

e 5

6E1-980

1. insulator
2. Q-ring
3. Grommet
4. Injector
5. Cushion
[
| @ é

~§=‘).

N— \_/

,

D,

1181

1. O-ring
2. Grommet

9} Check fuel leakage from injector nozzle. Do not operate
injector for this check (but fuel pump should be at work]).
If fuel leaks more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.

Installation

Far installation, reverse remaval procedure and note fol-

lowing precautions.

® Replace injector O-ring with new one using care not to
damage it.

® Check if cushion is scored or damaged, If it is, replace

with new one.

e Apply thin coat of fuel to O-rings and then install injectors
into delivery pipe and intake manifoid.
Make sure that injectors rotate smoothly. If not, probable
cause is incorrect installation of O-ring. Replace O-ring

with new one.
# Tighten delivery pipe bolts and make sure that injectors

rotate smoothly.

Tightening Torque
{(a): 30 N-m {3.0 kg-m, 21.7 Ib-ft}

e With engine “OFF” and ignition switch “ON”, check for
fuel leaks around fuel line connection.
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1. ECM

2. tnstrument main panel
3. Glove box

4. Dash side trim

BE1-162

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to
expose ft to excessive shock.

Removal

1) Turn ignition OFF, and then disconnect battery negative
cable from battery after 4 sec. or more.

2} Remove glove box upper cover and dash side trim.

3) Disconnect couplers from ECM while releasing coupler
lock. :

4) Remove ECM from vehicle.

Installation

1) Install ECM.

2) Connect couplers to ECM securely.

3) Install glove box upper cover and dash side trim.
4) Connect battery negative cable to battery.
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MANIFOLD ABSOLUTE PRESSURE SENSOR (MAP SEN-

SOR)

Output Voltage Check

1) Remove ECM, referring to ECM removal on p. 6E1-83.

2) With coupler connected to ECM, conneci digital type
voltmeter and check that ECM supply voltage. 4.75 —
5,25V is applied to coupler terminal B2.

3} Check output voltage at coupler terminal B4.
Note that it varies with atmosheric pressure and altitude.
Also, start engine, if itcan, and check if output voltage va-

ries.

Output voltage (ECM supply voltage 4.75-5.25V}

BAROMETRIC | OUTPUT
ALTITUDE PRESSURE VOLTAGE
(ft) {m) {mmHg) V)

0 0 760 3.6-4.4

D e m B4 1000 305 733 35-4.2

\\ / 2000 610 707 3.4-4.1

2 3000 914 682 3.2-4.0

/ poSEamnARRan Y , 4000 1219 658 3.1-38
*j & . 5000 1524 634 3.0-3.7
o 3 6 000 1829 611 2.9-36
oV 7.000 2133 589 2.8-34
L } 8000 2438 567 2.7-3.3
9 000 2743 546 2.6-3.2

e 10 000 3048 526 2.5-3.1

NOTE:

Note that atmospheric pressure varies depending on
weather conditions as well as altitude.

Take that into consideration when performing above
check.

If check result is not satisfactory in previcus step 2 or 3,
check MAP sensor and its circuit according to Code
No.31 or 32 Diagnostic Flow Chart.

NOTE:

If output voltage does not vary when engine is started,
it is possible that vacuum passage is clogged.

Clean them.

Another possibility is that filterin MAP sensoris clogged
from freezing. If it is suspected, leave it at room temper-
ature (20°C, 68°F) for a while and recheck.

4) Upon completion of checking, install ECM.
1. ECM

2. Digital type valtmeter
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1. MAP sensor

BE1-164

2. 1.5V Battery {4.5V in total)

3. Vacuum pump
4, Digital type voltmeter

MAP Sensor Individual Check

1} Disconnect battery negative cable at battery.

2) Disconnect MAP sensor coupler.

3) Remove MAP sensor.

4) Arrange 3 new 1.5V batteries in series and connect its
positive terminal to “Vin” terminal of coupler and nega-
tive terminal to "Ground” terminal. Then check voltage
between “Vout” and “Ground”.

Also, check if voltage reduces when vacuum is applied

up to 40 cmHg by using vacuum pump.

CALITINN.

WS I IS,

As connection to wrong terminal will cause damage
to MAP sensor, make absolutely sure to connect
properly as shown below.

Qutput voltage (Vin voltage 4.5V)

BAROMETRIC | OUTPUT
ALTITUDE PRESSURE VOLTAGE
(Ft) (m) (mmHg) V)

0 0 760 3.4-38
1000 305 733 3.3-37
2 000 610 707 3.1-36
3 000 914 682 3.0-35
4000 1219 658 - 2.9-33
5 000 1524 634 2.8-3.2
6 000 1829 611 2.7-3.1
7 000 2133 589 2.6-3.0
8 000 2438 567 25-29
9 000 2743 546 24-28
10 000 3048 526 23-27

if check result is not satisfactory, replace MAP sensor.’

5) Install MAP sensor. _
Check O-ring for damage and replace if necessary.
6) Connect MAP sensor coupler securely.




6E1-86 ELECTRONIC FUEL INJECTION SYSTEM

.

<

—P

0]

F=

1. ECM
2. Digital type voitmeter

BE1-165

|- 2

BE1-168

3. TP sensor

1. Throttie body

2. Throttie valve shaft 6E1-187

4. O-ring

THROTTLE POSITION SENSOR (TP SENSOR)

Inspection

1} Remove ECM as previously outlined.

2} Using voltmeter check voltage at “B7” terminal under
following each condition.

0+

+0

0
5

3 : 0.8 0025V
is fully open : 4.2 A5V

If measured voltage is out of above specified range,
diagnose trouble by referring to “Diagnostic Flow Chart
for Diag. Troubie Code N0.7217 or “227.
Alsg, check that voltage varies according to throttle
valve opening linearly. If not, it is possible that TP sensor
has failed. Replace.

3) Upon completion of checking, install ECM.

Removal

1) Disconnect battery negative cable at battery.
2) Disconnect coupler from TP sensor.

3) Remove TP sensor from throttle body.

Installation

1) Install TP sensor to throttle valve shaft as the figure so as
to be aligned to throttle valve shaft.
Check O-ring for damage and replace if necessary.

2) Hand-tighten TP sensor bolts.

3) Connect coupler to TP sensor securely.

4} Connect battery negative cable to battery.

5} Adjust installation angle of TP sensor according to pro-
cedure described in item “Adjustment”.
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Voltmeter

BE1-168
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B6E1-170

BE1-171
1. Digital type voltmeter
2. TF sensor

Adjustment

1) Loosen TP sensor bolts.

2} Remove ECM as previously outlined and with couplers
connected to ECM, connect digital type voltmeter as
shown.

3} Turn TP sensor clockwise or counterciockwise and tight-
en TP sensor holt at a position where voltage as specified
below is obtained at coupler terminal B7.

NOTE:
If tech 1 and cartridge are available, it is not necessary
o rasn B Analn ~an + e FHET I 7=V SO |

I-U 1S1IVVE I-CIlI".I wWIane art ﬂl.l]l-lbl.lllell‘ U' HalllH LWl |

while observing TP sensor voltage.

TP sensor voltage when throttle is fully close :
0.80 = 0025V

Tightening Torque
{a): 3.5 N-m (0.35kg-m, 2.5 Ib-ft)

4} Check to make sure that TP sensor voltage is as shown
below when throttle is fully open.

TP sensor voltage when throttle is fully open :
42 + 015V

5} Install ECM.



6E1-88 ELECTRONIC FUEL INJECTION SYSTEM

N

1. 1AT sensor

BE11T2

2. Air cleaner putiet hose

GE1-173

} for reference

2N -289

RESISTANCE

g 0 40 B0 80°C
a2 104 140 16F

TEMPERATURE BE1-174

BE1-175
2. Air claaner outlet hose

1. JAT sensor

INTAKE AIR TEMPERATURE SENSOR (IAT SENSOR}
Removal

1} Disconnect battery negative cable at battery.

2) Disconnect coupler from IAT sensor.

3) Remove IAT sensor from air cleaner outlet hose.

Inspection

Immerse temperature sens:nq part of IAT sensor in water
{or ice) and measure resistance between sensor terminals
while heating water gradually.

If measured resistance doesn’t show such cha racterlstnc as
shown in left figure, replace IAT sensor.

installation

Reverse removal procedure noting the following.

e Clean mating surfaces of IAT sensor and air cleaner outlet
hose.

¢ Connect IAT sensor coupler sacurely.



ELECTRONIC FUEL INJECTION SYSTEM 6E1-89

1

L1176

1. ECT sensor
2. Thermostat cap

RESISTANCE

2.28- 281

{ )for reference

6E1-177

20 0 o B¢
-] 104 T 176°F

TEMPERATURE

GE1178

1. ECT sensor

2. Thermostat cap

B6E1-179

ENGINE COOLANT TEMPERATURE SENSOR (ECT SEN-
SOR)

Removal

1) Disconnect battery negative cable at battery.

2} Drain coolant referring to Section 6B.

WARNING:

To help avoid danger of being burned, do not re-
move radiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under
pressure if cap is taken off too soon,

3) Disconnect coupler from ECT sensor.
4) Remove ECT sensor from in take manifold.

Inspection

Immerse temperature sensing part of ECT sensor in water
{or ice) and measure resistance between sensor terminals
while heating water gradually.

If measured resistance doesn’t show such characteristic as
shown in left figure, replace ECT sensor.

installation

Reverse remova! procedure noting the following

® Clean mating surfaces of ECT sensor and intake man-
ifold.

® Check O-ring for damage and replace if necessary.

¢ Tighten ECT sensor to specified torque.

Tightening Torque
(a): 15 N-m (1.5 kg-m, 11.0 Ib-ft)

¢ Connect coupler to ECT sensor securely.
¢ Refill coolant referring to Section 6B.



6E1-90 ELECTRONIC FUEL INJECTION SYSTEM

=|]= ‘ i
(- )

1. Viewed from terminal side

6E1-180

GE1-181

1. Heated oxygen sensor

2, Bolt
3. Nut

4. Exhaust manifold

HEATED OXYGEN SENSOR

Oxygen Sensor Heater Inspection

1) Disconnect sensor coupler.

2} Using ohmmeter, measure resistance between termi-
nals “V8" and “GND” of sensor coupler.

NOTE:
Temperature of sensor affects resistance value largely.
.Make sure that sensor heater is at correct temperature.

Resistance of oxygen sensor heater:
11.7 - 14.3 Q at 20°C, 68°F

If found faulty, replace oxygen sensor.
3) Connect sensor coupler securely.

Removal

WARNING:

To avoid danger of being burned, do not touch ex-
haust system when system is hot. Heated oxygen
sensor removal should be performed when system is
cool.

1) Disconnect negative cable from battery.

2) Disconnect coupler of heated oxygen sensor.

3) Remove exhaust manifold with heated oxygen sensor
referring to Section 6A.

4) Remove heated oxygen sensor from exhaust manifold.

Installation

Reverse removal procedure noting the following.

e Tighten heated oxygen sensor, exhaust manifold bolts &
nuts and exhaust pipe bolts to specified torque.

Tightening Torque

(a): 40 N-m (4.0 kg-m, 29.0.Ib-ft)
{b): 23 N-m (2.3 kg-m, 17.0 Ib-ft}
(c): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

® Connectcoupler of heated oxygen sensor and clamp wire
harness securely.

e After installing heated oxygen sensor, start engine and
check that no exhaust gas leakage exists.



ELECTRONIC FUEL INJECTION SYSTEM 6E1-91

B6E1-223

HE1-182
1. Speedometer cable joint
2. “GND” terminal
3. “VSS” terminal

VEHICLE SPEED SENSOR {VSS)

<ONLY VEHICLE WITH M/T>

inspection

1) Disconnect negative cable at battery.

2) Remove steering column upper cover.

3) Remove combination meter from instrument panel,

4) Connect ohmmeter between “VSS” terminal and
“GND" terminal of combination meter and turn cable
joint of speedometer with a screwdriver. Ohmmaeter indi-
cator should move back and forth between continuity
and = {infinity) 4 times while cable jointis turned one full
revolution. |
Replace speedometer if check result is not satisfactory.

5) Install combination meter to instrument panel.

6) Install steering column upper cover.

7) Connect negative cable to battery.



6E1-92 ELECTRONIC FUEL INJECTION SYSTEM

MAIN RELAY
2 NOTE:
- l Distinguish between main relay and fuel pump relay by

T wire colors.

0/‘1'0!‘!31#8

1 R ALBRD
Mor;}O wl]
e ] e

VIR

ANy

v

1, ECM *1: Only vehicles with im-
2. Fuel pump relay mobilizer control system
3. Main relay

4, Fuel pump

5. Igniticn switch BE1-185

Inspection

1) Disconnect negative cable at battery.

2) Remove main relay from bracket after disconnecting its
coupler. '

2. Main relay
3. Fuel pump relay 6€1-186

3) Check resistance between each two terminals as in table
below.
If check results are as specified, proceed to next opera-
tion check. If not, replace.

TERMINALS RESISTANCE
Between A and B w {infinity)
Between C and D 60-88 Q

4) Checkthatthere is continuity between terminals “A” and
“B"” when battery is connected to terminals “C” and “D".

If found defective, replace.

GEt-188




2. Main relay
3. Fuel pump relay 6E1-189

B6E1-180

1. Injector
2. Sound scope

ELECTRONIC FUEL INJECTION SYSTEM 6E1-93

FUEL PUMP RELAY

Inspection

1) Remove fuel pump relay in the same way as main relay.

2} Structure of fuel pump relay is the same as that of main
relay. Check its resistance and operation using the same
procedure as that for main relay.

i found defective, replace.

FUEL CUT OPERATION

Inenactinn
lllﬂ.’vvllvll

NOTE:

Before inspection, check to make sure that gear shift lever
is in neutral position (with A/T model, select lever in “P”
range} and that parking brake lever is pulied all the way up.

1) Warm up engine tc normal operating temperature.

2) While listening to sound of injector by using sound
scope or such, increase engine speed to higher than
1,800 r/min.

3) Check to make sure that sound to indicate operation of
injector stops when throttle valve is closed instantly and
it is heard again when engine speed is reduced to less
than about 1,400 r/min. '

EGR SYSTEM

NOTE:

Before inspecting EGR system, be sure to confirm the fol-

lowing. ' ' :

e Altitude is' 7,810 ft, 2,380 m above sea level or lower and
atmospheric pressure is 650 mmHg or higher. |

e ECT sensor, TP sensor, vehicle speed sensor and MAP
sensor are in good condition. o

e Intake air temperature is 5°C {41°F) or higher.
If even one of the above conditions do not apply, EGR
valve don't operate.



6E1-94 ELECTRONIC FUEL INJECTION SYSTEM

6E1181

1. EGR valve

2. Diaphragm 8E1-192

SE1-183

1. During acceleration
2. During deceleration

3. Diaphragm

System Inspection

NOTE:
Before inspection, check to make sure that gear shift lever
is in neutral position and that parking brake lever is pulled

all the way up.

WIS VS L R L

2) Set M/T or A/T in “Neutral”.

3} Start engine and check that front wheels are turning.
if not, perform following check with one front wheel
locked and the other turned by hand.

1} Hoist vehicle so that front wheels rotate freely.

WARNING:
Make sure that M/T is set to “Neutral” position for
this check. If it is set to any other position, front

tires will turn at high speed and a very dangerous
situation may occurs.

4) When engine is cool, start engine and race it, and check
that EGR valve diaphragm is not operating in this state,
by touching diaphragm with finger.

CAUTION:
if EGR valve is hot, it may be necessary to wear
gloves to avoid burning fingers.

5) Warm up engine to normal operating temperature and
race it after warming up. Then check to be sure that dia-
phragm moves toward 1 in figure at the feft during accel-
eration and toward 2 during deceleration.
if EGR valve fails to operate properly, check vacuum
hoses EGR valve, EGR pressure transducer, solenoid
vacuum valve, wire harness and ECM.

6) Keep engine running at idle speed and open EGR vaive
by hand, and engine should either stop or reduce its
speed.
if neither occurs, EGR passage is clogged. Clean it.

Vacuum Hose inspection

Check hoses for connection, leakage, clog and deteriora-
tion.
Replace as necessary.




ELECTRONIC FUEL INJECTION SYSTEM 6E1-95

601134
1. Apply vacuum
2. Diaphragm

6E1-195
1. EGR pressure transducer
2. Filter

1. EGR pressure transducer
2. Blow air
3, Airfilter

BET-196

BE1-187
1. Nozzle @
2, Nozzle @

3. Nozzle ®
4, Blow air

5. Vacuum pump
gauge

EGR Valve Inspection

1} Disconnect vacuum hose from EGR pressure transducer.

2) Connect vacuum pump gauge to its hose.

3) Check that EGR valve diaphragm moves smoothly and
that it is held at the same position when 20 cmHg vacu-
um is applied to EGR valve.

If diaphragm doesn’t move smoothly, or it isn't held at
the same position, replace EGR valve.

4) After checking, be sure to connect vacuum hose.

EGR Pressure Transducer Inspection
1) Check filter for contamination and damage.
Using compressed air, clean filter.

2) Remove EGR pressure transducer and plug nozzle with
finger. Blow air into another nozzle and check that air
passes through to air filter side freely.

3) Connect vacuum pump gauge to nozzle & and plug
nozzle @ with finger.
While blowing air into nozzle ®, operate vacuum pump
gauge and check that vacuum is applied to modulator.
Then stop blowing nozzle @ and check that vacuum
pump gauge indicates “0" (zero).
if check result is not satisfactory, replace EGR pressure
transducer.



6E1-96 ELECTRONIC FUEL INJECTION SYSTEM

1. SV valve

6E4-200
1. Hose &
i2 Hose @
3. Filter

2 4, Blow air

3. Filter 2
2. Hose @ 4. Blow air

1. Hose @

BE1-201

4) After checking, install pressure transducer and connect
hoses securely. Refer to emission control information la-
bel for connection.

EGR Solenoid Vacuum Valve Inspection

1) With ignition switch OFF, disconnect coupler from sole-
noid vacuum valve.

2) Check resistance between two terminals of solencid vac-
uum valve.
Resistance of EGR solenoid vacuum valve: 33 -39 Q
If resistance is as specified, proceed to next operation
check. If not, replace.

3) Disconnect vacuum hoses from EGR pressure transduc-

~er and vacuum pipe.

4) Blow into hose @. Air should come out of hose B and
not out of filter.

5) Connect 12 V-battery to solenoid vacuum valve termi-
nals. In this state, blow hose @.
Air should come out of filter and not out of hose ®.
If check result is not as described above, replace sole-
noid vacuum vaive.

6) Connect solenoid vacuum valve coupler securely.

7) Connect vacuum hoses securely.



ELECTRONIC FUEL INJECTION SYSTEM 6E1-97

6E1-202

A:Blank

B: Diag. switch
terminal

C: Diag. output
terminal

D: Ground terminal

E: Test switch
terminal

Fr AJF duty output
terminal

1. Monitor couptler

BE1-204
1 1. EVAP canister
2. Purge hose

1. EVAP canister purge valve

Q

]

BE1-205

EVAPORATIVE EMISSION (EVAP} CONTROL SYSTEM
EVAP Canister Purge Inspection

NOTE: ,

Before inspection, check to make sure that gear shift lever
is in neutral position and that parking brake lever is pulled
all the way up.

1) Warm up engine to normal operating temperature.
2) Remove monitor coupler from cap. Connect “D” and “E”
terminals of monitor coupler by using service wire.

3) Hoist vehicle so that front wheels rotate freely.
4) Set M/T or A/T in “Neutral”.
5} Start engine and check that front wheels are turning.
If not, perform following check with one front wheel

locked and the other turned by hand.

WARNING:

Make sure that M/T is set to “Neutral” position for
this check. If it is set to any other position, front
tires will turn at high speed and a very dangerous
situation may occurs.

6) Disconnect purge hose from canister. Place finger
. against the end of disconnected hose as shown and

check that vacuum is not felt there when engine is run-
ning at idle speed.
Also check that vacuum is felt when engine speed is in-
creased to higher than 1,500 r/min. by opening throttle
valve, .
If check result is not satisfactory, check vacuum passage
hoses, canister purge valve wire harness and ECM.

Vacuum Passage Inspection

Start engine and run it at idle speed. With finger placed
against vacuum nozzle, check that vacuum is applied.

If it is not applied, clean vacuum passage by blowing com-
pressed air.

Vacuum Hose Inspection

Check hoses for connection, leakage, clog and deteriora-
tion.

Replace as necessary.

EVAP Canister Purge Valve Inspection

1) With ignition switch OFF, disconnect coupler from canis-
ter purge valve.

2} Check resistance between two terminals of canister
purge valve.

Resistance of EVAP canister

33-39Q
purge valve

if resistance is as specified, proceed to next operation
check. If not, replace.




6E1-98 ELECTRONIC FUEL INJECTION SYSTEM

\ _
\\ BE1-208
1. Hose &
2 Hose @

1. Hose @
2. Hose ®
3. Blow air
4. 12V battery

[e] ®

BE1-207

BE1-208
@ : Tank pipe

: Purge pipe
: Air pipe

. Blow air

BE1-209
: Tank pipe

: Purge pipe
: Air pipe

. Blow air

3) Disconnect vacuum hoses from intake manifoid and can-
ister.

4) With coupler disconnected, blow into hose @& . Air
should not come out of hose ®.

5} Connect 12V-battery to canister purge valve terminals. In
this state, biow hose @®.
Air should come out of hose ®.

WARNING:
Do not suck the air through canister purge valve.
Fuel vapor inside canister purge valve is harmful.

If check result is not as described, replace canister purge
valve.

6} Connect vacuum hoses and canister purge valve coupler
securely.

EVAP Canister Inspection

WARNING: .
DO NOT SUCK nozzles on EVAP canister.
Fuel vapor inside EVAP canister is harmful.

1) Disconnect vacuum hoses from canister.
2) When air is blown into pipe @, there should be no re-
striction of flow through pipes ® and ©.

3) When air is blown into pipe ® , air should not pass
through either pipe @ or ©.



ELECTRONIC FUEL INJECTION SYSTEM 6E1-99

” 6E1-210
1. EVAP canister
2. Hoses

GE1- 211

1. Orange side

2. Black side

3. To EVAP canister
4. From fuel tank

4) If operation differs from above description, EVAP canis-
ter must be replaced.
b) Connect hoses to canister.

Tank Pressure Control Valve Inspection

1} Remove fuel tank from body, refer to Section 6C.

2) Remove tank pressure control valve.

3) Air shouid pass through valve smoothly from fuel tank
side (black side of check valve) to orange side when
blown hard.

4) From orange side, even when blown softly, air should
come out of black side.

5) If air doesn't pass through valve in Step 2) or hard blow
is required in step 3), replace tank pressure control valve.

WARNING: .
DO NOT SUCK air through tank pressure control
valve. Fuel vapor inside the valve is harmful.

6) Install tank pressure cantrol valve,

NOTE:
When connecting tank pressure control valve hetween
hoses, refer to left figure for installing direction.

7) Install fuel tank to body, refer to Section 6C.



6E1-100 ELECTRONIC FUEL INJECTION SYSTEM

RADIATOR FAN CONTROL (RFC) SYSTEM
T as System Inspection

WARNING:

Keep hands, tools, and clothing away from engine
cooling fan to help prevent personal injury. This fan is
electric and can come on whether or not the engine is
running. The fan can start automatically in response
to the ECT sensor with the ignition switch in the “ON”
position.

Start engine and keep it running to warm it up.

MNow check to ensure that radiator fan is started when indi-
cator of coolant temp. meter moves to as shown in figure.
If check result is not satisfactory, check RFC relay, wire har-

ness, ECT sensor, ECM, coolant temp and meter.

1. Radiator fan motor

B6E1-212

Refer to “DIAGNOSTIC FLOW CHART B-’i” of this section
and “COOLANT TEMP ANDMETER INSPECTION" of SEC-
TION 8. :

6E1-213

Radiator Fan Control Relay (RFC Relay) inspection

1) Disconnect negative cable at battery.

2) Remove RFC relay.

3} Structure of RFC relay is the same as that of main relay.
Check its resistance and operation using the same proce-
dure as that for main relay. If found defective, replace.

1. RFC relay 2. Battery £€1-214




ELECTRONIC FUEL INJECTION SYSTEM 6E1-101

SPECIAL TOOLS

1
5 = 1. Pressure gauge
09912-58441
A‘ R& < 2. Pressure hose

J ‘3\-"/ 09912-58431
Y a4 3. Attachment
‘ 09919-46010
4. Checking tool set
09912-58421
() 4-1. Tool body & washer

— 4-2. Body nlua
Hhnliiatedes? B dant—

45 = o0y pl
4-3. Body attachment
' 4-4, Holder
4-5. Return hose & clamp

6E1-215

BE1-216 GEY-217

09917-47910 09930-88530
Vacuum pump gauge Injector test lead

RECOMMENDED TORQUE SPECIFICATIONS

Fastening Parts Tightening Torque

Nm | kgm Ib-ft
Throttle body mounting bolt 10 1.0 7.2
Fuel delivery pipe plug bolt 30 | 3.0 21.7
Fuel pressure regulator bolt 10 ! 1.0 7.2
Fuel delivery pipe bolt 30 3.0 21.7
TP sensor bolt 25 0.25 1.8
ECT sensor 15 1.5 11.0
Exhaust manifold bolt/nut 23 23 17.0
Exhaust pipe bolt 45 45 325
Heated oxygen sensor 40 4.0 29.0




IGNITION SYSTEM 6F1-1

SECTION 6F1

NOTE:

For 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 . ......oiuiii ittt ittt e ettt e e e eaean s 6F1-2
DIAGNOSIS . ...ttt et et et e et e et 6F1-3 G
ON-VEHICLESERVICE ............ ... 0ttt eeeaess 6F1-4
0T N 6F1-4

IgnItoN TIMING . e e i e P 6F1-5



6F1-2 IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition system used for this vehicle has an
ESA (Electronic Spark Advance) system and
consists of the following parts.
¢ ECM
it detects the engine condition through the
signals from the sensors, determines the
most suitable ignition timing and time for
electricity to flow to the primary coil and
sends a signal to the igniter.
igniter (Power unit}
Itturns ON and OFF the primary current of the
ignition coil according to the signal from
ECM.
® [gnition coil
When the ignition coil primary current is
turned OFF, a high voltage is induced in the
secondary winding.
® Distributor
It distributes a high voltage current to each

plug.

® High-tension cords and spark plugs.

o CMP sensor {Camshaft position sensor)
Located in the distributor, it converts the
crank angle into voltage variation and sends
it to ECM. For its details, refer to Section 6E1.

® MAP sensor, TP sensor, ECT sensor and test
switch terminal
For their detaiis, refer to Section 6E1.

In ESA system, the ECM is programmed for the

hoet innitian timin

a undar avary annine eondi-
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tion. Receiving signals which indicate the en-
gine condition from the sensors, e.g., engine
revolution, intake air pressure, coolant temper-
ature, etc., it selects the most suitable ignition
timing from its memory and operates the ignit-
er. Thus ignition timing is controlled to yield the
best engine performance.

For more information, refer to Section 6E1.
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&F1-001

1. Battery 9. Signal rotor

2. Ignition switch 10. CMP sensor

3. Main relay 11. Spark plug

4. Igniter 12. MAP sensor

5. Ignition coil 13, TP sensor

6. Noise suppressor 14, ECT sensor

7. Distributor 15, Engine start switch
8. Distributor rotor 16. Test switch terminal




IGNITION SYSTEM 6F1-3

e Faulty spark plug (s)

DIAGNOSIS
Condition Possible Cause Correction
Engine cranks, but No spark
will not start or hard e Blown fuse for ignition coil Replace
to start e loose connection or disconnection of lead Connect securely
wire or high-tension cord {s)
® Faulty high-tension cord (s) Replace

Adjust, clean or replace

engine performance

¢ Faulty spark plug (s} or-h'igh—tension cord (s)
¢ Faulty ECM

e Cracked rotor or cap Replace
& Maladjusted signal rotor air gap Adjust
¢ Faulty ignition coil Replace
® Faulty noise suppressor Replace
e Faulty CMP sensor Replace
® Fauity igniter Replace
& Faulty ECM Replace
Maladjusted ignition timing Adjust.
Poor fuel economy or ® |ncorrect ignition timing Adjust

Adjust, clean or replace

Replace

ON-BOARD DIAGNOSTIC SYSTEM (SELF-DIAGNOSIS)

1} To insure correct diagnosis, check to confirm that battery voltage is within standard value when en-

gine is standstill.

2) Turn on ignition switch and make sure that malfunction indicator lamp {("CHECK ENGINE" light)}

lights.

3) If engine will not start but cranking is possible, crank it for more than 3 seconds.
4) While ignition switch is ON, ground diagnosis switch terminal in moniter coupler and then read
diagnostic trouble code (observe malfunction indicator lamp (“CHECK ENGINE” light)).

DIAGNOSTIC TROUBLE CODE NO .42

_JUUL i

8F1-007

ECM indicates that no CMP sensor signal is inputted for more that 3 seconds while engine is being
cranked. Diagnose trouble according to “Diagnostic Flow Chart for Code No.42” in Section 6E1.



6F1-4 IGNITION SYSTEM

6F1-003

1. ECM
2. Digita! type voltmeter

|: “A" : Magnetic flux I: “B" . Magnetic flux
cut off applied

650 004 1. Signal rotor
2. Hall element
3, Magnet

BF1-G05

6F1.008

1. Air cieaner case assembly

ON-VEHICLE SERVICE

DISTRIBUTOR

Distributor Cap and Rotor
Check cap and rotor for crack and their terminals for corro-
sion and wear. Replace as necessary.

CMP Sensor

1) Remove distributor cap, rotor and shieid cover.

2) Remove ECM, refer to ECM removal in SECTION 6E1.

3) Connect couplers to ECM securely.

4) Connect digital type voltmeter between B8 teriminal and
ground.

NOTE:

Check to make sure that magnet is free from any metal par-

ticles.

4) Check voltage with signal rotor inserted between hall
element and magnet {"A") and without it (“B") respec-
tively.

MA" 0—'1V

an 3_5\/

If check result is not satisfactory, repair wire harness or
replace CMP sensor.
5) After checking, install ECM and distributor cap.

IGNITION TIMING

INSPECTION AND ADJUSTMENT

1) Startengine and warm it up to normal operating temper-
ature.

2) Make sure that:
e All of electrical loads except ignition are switched off.
e A/Cis OFF, if equipped.
e M/T is set in neutral (A/T is set in “P” range).
® Parking brake lever is pulted fully.

3) Check to be sure that idle speed is within specification.

4) Remove air cleaner case assembly from body.
5} Set timing light to No.1 high-tension cord.




IGNITION SYSTEM 6F1-5

A: Blank
Al ’ B: Diag. switch

terminal

C: Diag. output
terminal

D: Ground
terminal

E: Test switch
terminal

F: AJF duty output
terminal

1. Monitor coupler

6F1-007

1. Crankshaft pulley
2. Water pump pulley

6F1.00B

1. Distributor flange
bolt

A: To be advanced

B: To be retarded

6) Remove monitor coupler from cap. Connect “D” and
“E” terminals of monitor coupler by using service wire
so that ignition timing is fixed.

NOTE:

In this state, observe ignition timing with timing light.
If it is varying (if it is not fixed), that indicates un-
grounded "E” terminal which prevents accurate in-
spection and adjustment. Therefore, be sure to ground
it securely.

7} Using timing light, check that timing is within specifica-
tion.

Initial ignition timing {Test switch terminal ground):
10° =+ 1° BTDC at 800 r/min
Ignition order: 1-3-4-2

Special Tool
{A): 09900-27301 or 09900-76420

8) If ignition timing is out of specification, loosen flange
bolt, adjust timing by turning distributor assembly
while engine is running, and then tighten balt.

Tightening Torque for distributor flange bolt
13 N-m (1.3 kg-m, 9.5 Ib-ft)

9} After tightening distributor flange bolt, recheck that ig—
nition timing is within specification.

10) After checking and/or adjusting, disconnect service
wire from monitor coupler.

CAUTION:
Driving with test switch terminal grounded will

cause damage to catalyst. Be sure to disconnect
service wire after adjustment.

NOTE:
In this state, ignition timing may vary more or less of
initial ignition timing but it is nothing abnormal.

11) Check that increasing engine speed advances ignition
timing. If not, check TP sensor, test switch terminal cir-
cuit, engine start signal circuit and ECM,



CRANKING SYSTEM 6G1-1

SECTION 6G1

CRANKING SYSTEM

(0.9 kW Conventional Type, MITSUBISHI Make)

T PR W L X L}

NOTE:
For cranking system (0.8 kW Conventional type, NIPPONDENSO make), refer to section 6G of the ser-
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CONTENTS
GENERAL DESCRIPTION .............. 6G1- 2 Inspect drivelever ............... 6G1- 9
Cranking Circuit . ...............cv.. 6G1- 2 Inspectpinion ...............c... 6G1- 9
StartingMotor ..................... 6G1- 2 Inspect bushing and bearing ..... 6G1-10 6G1
DIAGNOSIS ...........vaanennnnnn. 6G1- 4 Inspect magnetic switch .......... 6G1-10
Reassembly ....................... 6G1-11
UNI'.I' REPAIF_!OVERHAUL 6G1- 6 Performance Test .................. 6G1-11
Dismounting and Remounting ... 6G1- 6 Pull-intest ...................... 6G1-11
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6Gt-2 CRANKING SYSTEM

GENERAL DESCRIPTION

Fars A RANSFIR I AEFral R
VhANRKNING UIRULUILI .
The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wir-

ing. These components are connected electrically as shown in figure below. Only the starting motor
will be covered in this section.

STARTING MOTOR

The starting motor consist of yoke assembly, armature assembly, overrunning clutch assembly, mag-
netic switch assembly, drive end frame (housing), rear end frame {commutator end housing), brush
holder and drive lever.

In the circuit shown in figure below, the magnetic switch coils are magnetized when the ignition switch
is closed. The resulting plunger and drive lever movement causes the pinion to engage the engine
flywheel gear and the magnetic contact points to close, and cranking takes place.

When the engine starts, the pinion overrunning clutch protects the armature from excessive speed
until the switch is opened, at which time the return spring causes the pinion to disengage.

To distrib | I
Magnetic switch 3 istributor
Pull-in coil
Hold-in coil
Magnetic contact points :
Plunger )
Transmission
range switch -
e | Ignition &

Drive lever Starter
{0 switch

(LR

Battery
=
L 4

Plnion & Overrunning

Starting motor
clutch

—
—
v

« ||l

8G1-00
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13 !

14
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. Needle bearing
. Pull-in coil

. Front housing
Ring

. Stopring

. Qverrunning clutch
. Drive lever

. Magnetic switch
. Rear bracket

10. Brush spring

11. Brush holder
12, Brush

13. Washer

14. Rear bushing
15. Armature

16. Yoke

17. Hold-in coil

W NDWU P WN =

"A": Apply grease (98000-26010}

6 6G1-002

6G1-003




6G1-4 CRANKING SYSTEM

DIAGNOSIS

Possible symptoms due to starting system trouble would be as follows.

e Starting motor does not run {or runs slowly)
® Starting motor runs but fails to crank engine

® Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies

in bat-

tery, wiring harness, lincluding starting motor switch), starting motor or engine.

Do not remove motor just because starting motor does not run. Check following items and narrow
down scope of possible causes.

e Condition of trouble

® Tightness of battery terminals {including ground cable connection on engine side) and starting mo-

tor terminals
® Discharge of battery

Condition

Possible Cause

Correction

Motor not running

No operating sound of magnetic switch

1.

w

© LN oo R

10.
1.
12.

Selector lever is not in P or N, or transmis-
sion range switch is not adjusted

Battery run down

Battery voltage too low dueto battery deteri-
aration

Poar contact in battery terminal connection
Loose grounding cable connection

Fuse set loose or blown off

Poor contacting action of ignition switch
Lead wire coupler loose in place

Open-circuit between ignition switch and
magnetic switch

Open-circuit in pull-in coil
Brushes are seating poorly or worn down

Poor sliding of plunger

ShiftselectorleverinP or N, or ad-
just transmission range switch

Recharge battery.
Replace battery.

Retighten or replace.
Retighten.

Tighten or replace.
Replace.

Retighten.

Repair.

Replace magnetic switch.
Repair or replace.

Replace.

Motor not running

Operating sound of magnetic switch heard

1.
2.

Battery run down

Battery voltage too low due to battery deteri-
oration

3. Loose battery cable connections

4, Burnt magnetic contact points, or poor con-

e N o G

10.

tacting action of magnetic switch
Brushes are seating poorly or worn down
Weakened brush spring

Burnt commutator

Field coil grounding

-Layer short-circuit of armature -

Crankshaft rotation obstructed

Recharge battery.
Replace battery.

Retighten.

Replace magnetic switch.

Repair or replace.
Replace.

Replace armature.
Repair or replace yoke.
Replace.

Repair.
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Condition

Possible Cause

Correction

Starting motor run-
ning but too slow
{small torque)

if battery and wiring are satisfactory,
inspect starting motor

1.

@

o o~

o

Insufficient contact of magnetic contact
points :

Layer short-circuit of armature

Disconnected, burnt or worn commutator

Field coil open
Worn brushes

Weakened brush springs

7. Burnt or abnormally worn end bushing or

needle bearing ,

Replace magnetic switch.

Replace.

Repair commutator or replace
armature. ‘

Replace yoke.

Replace yoke or brush holder.
Replace spring

Replace.

Starting motor run-
ning, but not crank-

Worn pinion tip

Replace overrunning clutch.

1.
. . 2. Poor sliding of overrunning clutch Replace.
ing engine

3. Overrunning clutch glipping Replace.

4. Worn teeth of ring gear Replace flywheel.
Noise 1. Abnormally worn bushing or needle bearing | Replace.

~

Worn pinion or worn teeth of ring gear

3. Poor sliding of pinion (failure in return move-

ment)

. Lack of ¢il in each part

Replace pinion or flywheel.
Repair or replace.

Lubricate.

Starting motor does
not stop running

. Sticky magnetic contact points

. Short-circuit between tums of magnetic

switch coil (layer short-circuit)

. Failure of returning action in ignition switch

Replace magnetic switch.

Replace magnetic switch.

Replace.




6G1-6 CRANKING SYSTEM

1. Starting motor

2. Bolt 6G1-004

Magnetic |
switch

Rear bracket © BG1-005

UNIT REPAIR OVERHAUL

For overhauling of starting motor, it is recommended that
component parts should be cleaned thoroughly. However,
yoke assembly, armature coil, overrunning clutch assem-
bly, magnetic switch assembly, rubber or plastic parts are
NOT ALLCWED to be washed in degreasing tank or with

grease dissolving solvent. Those parts should be cleaned
by blowing air and wiping with cloth.

DISMOUNTING AND REMOUNTING

1. Disconnect negative (-} battery lead at battery.

2. Disconnect magnetic switch lead wire and battery cable
from starting motor terminals.

3. Remove 2 mounting bolts.

4. Remove starting motor.

5. To remount, reverse above procedure.

Tightening Torque
(a}: 23 N-m (2.3 kg-m, 17.0 |b-ft)

DISASSEMBLY

NOTE:

Before disassembling starting motor, be sure to put match
marks at two locations { @ and ®) as shown in left figure
so that any possible mistakes can be avoided.

1) Remove nut securing the end of field coil lead to terminal
on the head of magnetic switch.

2) Take off magnetic switch @ from starting motor body by
removing two mounting screws.
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651.010
t. Clutch
2. Pinion gear

8563011

6G1-012

3) Loosen 2 bolts and 2 screws to remove rear bracket.
4} Separate front housing and armature from yoke.

5) Draw brushes out of holder.

6) Draw off overrunning clutch, as follows:
@ Draw stop ring @ toward clutch side.
@ Remove ring @ and slide off stop ring @ and clutch.

STARTING MOTOR INSPECTION

INSPECT COMMUTATOR
Check commutator for uneven wear. |f deflection of dial
gauge pointer exceeds limit, repair or replace.

NOTE:
Below specification presupposes that armature is free
from bend. Bent shaft must be replaced.

Commutator out of round

Standard : 0.05 mm (0.0019 in.) or less

Limit : 0.4 mm (0.015 in.)
Inspect commutator for wear. if below limit, replace arma-
ture.

Commutator outside diameter
Standard : 32 mm {1.26 in.)
Limit :31.4mm(1.24in.)
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CORRECT

6G1-013

INCORRECT

6G1-014
1. Insulator

2. Commutator segments
A: Insulator depth

BG1-015

6G1-018

851017

Inspect commutator for insulator depth. Correct or replace
if below limit.

Commutator insulator depth “a”
Standard : 0.4 - 0.6 mm {0.015 - 0.023 in.)
Limit : 0.2 mm (0.0078 in.)

Ground Test
Check for continuity between cormmmutator and armature
core. If there is continuity, armature is grounded and must
be replaced.

Open GCircuit Test
Check for continuity between segments. if there is no conti-
nuity at any test point, there is an open circuit and armature
must be replaced.

INSPECT FIELD COIL

Ground Test

Check for continuity between brush and bare surface. If
there is continuity, field windings are grounded. The yoke
must be replaced.



CRANKING SYSTEM BG1-9

INSPECT BRUSH
Check brushes for wear. If below limit, replace brush.

Brush length
Standard : 17 mm (0.67 in.}
Limit :11.5 mm (0.45 in.)

. N
| [/
U G108

INSPECT BRUSH HOLDER AND SPRING

Check movement of brush in brush holder. If brush move-
ment within brush holder is sluggish, check brush holder
for distortion and sliding faces for contamination.
Clean-or correct as necessary.

Check for continuity across insulated brush holder (positive
side) and grounded brush holder (negative side).

If continuity exists, brush holder is grounded due to defec-

tive insulation and should be replaced.

8G1-019

Inspect brush spring for wear, damage or other abnormal
conditions. Replace if necessary.

\\\X\%‘% 7 Brush spring tension
= - Standard : 1.95 kg (4.3 Ib.}
Limit :0.9 kg {1.98 |b.)

661.020

INSPECT DRIVE LEVER
Inspect drive lever for wear. Replace if necessary.

B8431-021

INSPECT PINION

Inspect pinion for wear, damage or other abnormal condi-
tions.

Check that clutch iocks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-

sary.

5G1-022
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6G1.023

6G1-025

8G1-026

6G1-027

Inspect spline teeth for wear or damage. Replace if neces-
sary.
Inspect pinion for smooth movement.

INSPECT BUSHING AND BEARING
Inspect bushing and needle bearing for wear or damage.

Replace if necessary.

INSPECT MAGNETIC SWITCH
Push in plunger and release it. The plunger should return
quickly to its original position. Replace if necessary.

Pull-in Coil Open Circuit Test

Check for continuity across magnetic switch “S” terminal
and “M"” terminal. If no continuity exists, the coil is open
and should be replaced.

Hold-in Coil Open Circuit Test

Check for continuity across magnetic switch “S” terminal
and coil case. If no continuity exists, the coil is open and
should be replaced.
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6G1-028
1. Brush holder
2. Yoke
3. Brush positions

o i
oyl
| [
/ ,"r
‘i
@ @ 2 3 6G1-029
1. Terminal’S" 3. Field coil
2, Terminal ‘M’ lead

6G1-030

6G1-031

points.

¢ When installing pinion drive lever, refer to figure in page
6G1-3 for its installation direction.

® When installing brush holder, be careful of brush posi-
tion.

PERFORMANCE TEST

CAUTION:
Each test must be performed within 3 — 5 seconds to
avoid coil from burning.

PULL-IN TEST

Connect test leads as shown and check that pinion {(over-
running clutch) moves outward. if it does not, replace mag-
netic switch,

NOTE:
Before testing, disconnect field coil lead from terminal M.

HOLD-IN TEST

While connected as the above with pinion out, disconnect
negative lead from terminal M and check that pinion re-
mains out. If not, replace magnetic switch.

PINION (PLUNGER} RETURN TEST
As a next step to the above, disconnect negative lead and
check to make sure that pinion returns inward quickly.
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@

6G1-032

NO-LOAD PERFORMANCE TEST

Connect test leads {proper starting motor cables) as follows
and check that motor runs without fail with pinion moved
out. ,

Also check that ammeter indicates specified current.

No load current: Within 60A at 11.5V

SPECIFICATIONS
Voltage 12 volts
Output 0.9 kw
Rating 30 seconds

Direction of rotation

Clockwise as viewed from pinion side

Brush length

17 mm {0.67 in.)

Number of pinion teeth

8

No-load characteristic

60 A maximum at 11.5 volts, 6,200 r/min minimum

Load characteristic

150 A maximum at 9 volts, 3.3 N-m (0.33 kg-m)
torque and 1,550 r/min minimum

Locked characteristic

470 A maximum at 5 volts, 11.0 N-m {1.10 kg-m)
minimum

Magnetic switch operating voltage

8 volts maximum

REQUIRED SERVICE MATERIAL

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease -

SUZUKI SUPER GREASE A
{99000-25010)

Refer to page 6G1-3.
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SECTION 6J

EMISSION CONTROLS

NOTE:

For the descriptions {items} not found in this section of this manual, refer to the same section of ser-

vice manual mentioned in the FOREWORD of this manual.

CONTENTS

GENERALDESCRIPTION ... . .....................
Evaporative Emission Controi System (Carburetor Model, if equipped)

ON-VEHICLESERVICE ...........................
Evaporative Emission Control System {Carburetor Model, if equipped)

GENERAL DESCRIPTION
EVAPORATIVE EMISSION CONTROL SYSTEM {CARBURETOR MODEL, IF EQUIPPED)

An evaporative emission control system is

used to prevent emission of fuel vapaor.

The vapor generated in the fuel tank while

driving or the engine at a stop passes

through a tank pressure control vaive and en-

ters the EVAP canister where the charcoal ab-

sorbs and stores the fuel vapor.

Only when the following conditions are all

satisfied, fuel vapor in the EVAP canister is

sucked into throttle body together with fresh

air.

¢ Engine is running

® Throttle valve opens larger than idle posi-
tion.

In this state, the EVAP canister is purged or
cleaned by air drawn through the filter at the
bottom of the EVAP canister.

The tank pressure control valve is provided
to keep the pressure in the fuel tank constant.
When the pressure in the fuel tank becomes
positive and reaches its specified value, it
opens the valve to let the vapor flow into the
EVAP canister. On the other hand, when the
pressure in the fuel tank becomes negative
and reaches its specified value, it opens the
valve to let the air flow into the fuel tank.

1. Fuel tank

2. Liquid vapor separator

3. Tank pressure control vaive
4. EVAP canister

5. Carburetor

6007
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1. Tank pipe
2. Purge pipe
3. Air pipe

4. Blow air

B.-003

1. Tank pressure 3. Black side
control valve 4. To canister
2. Orange side 5. From fuse tank

ON-VEHICLE SERVICE

EVAPORATIVE EMISSION CONTROL SYS-
TEM (CARBURETOR MODEL, IF EQUIPPED)

Vacuum Hoses
Check hoses for connection, leakage, clog and deteriora-

(SR

Replace as necessary.

EVAP Canister Inspection

WARNING:
DO NOT SUCK nozzles on EVAP canister. Fuel vapor
inside EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister.

2) When air is blown into tank pipe, there should be no re-
striction of flow through purge pipe and air pipe.

3) If operation differs from above description, EVAP canis-
ter must be replaced.

4) Connect hoses to canister.

Tank Pressure Control Valve Inspection

1) Remove tank pressure control valve.

2) Air should pass through valve smoothly from fuel tank
side (black side of tank pressure control valve) to orange
side when blown hard.

3} From orange side, even when blown softly, air should
come out of black side.

4) If air doesn’t pass through valve in step 2} or hard blow
isrequiredin step 3), replace tank pressure control valve.

WARNING:
DO NOT SUCK air through tank pressure control
valve. Fuel vapor inside the valve is harmful.

5) Install tank pressure control valve.

NOTE:
When connecting tank pressure control valve between
hoses, refer to figure at the left for installing direction.
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AUTOMATIC TRANSMISSION

CONTENTS
GENERAL DESCRIPTION ................ 78- 2 ON-VEHICLESERVICE .................. 7B-3b
Torgue Converter .................... IB- 2 Maintenance Service ................. 7B-35
Planetary GearUnits ................. 78- 3 Fluidlevel ..................... ... 7B-35
Qil Pressure Control System .......... 7B- 5 Fluid change intervals .............. 7B-36
Electric Shift Control System .......... 7B- 8 Changing fluid ......... i eeaaaaen 7B-37
. OilCoolerHoses ................ouuu 7B-37
DIAGNOSIS . ...t 7B-13 DilPanGasket .................c..... 7B-38
TransmissionUnit.................... 7B-13 Oil Strainer ... 78-39
Systematic trouble shoating ......... 7B-13 Shift Solenoid Valves ................. 7B-39
Stalltest ... ... 7B-15 Vehicle Speed Sensor ................ 7B-40
Line pressuretest .................. 7B-16 Oil Pressure Control Cable ............ 7B-41
Roadtest.............ovievvnnnnn. 7B-18 Select (?ab‘le Tt TTITTIIIII 7842
Manual roadtest .................. 7B-19 Transmission Range Switch ... 78-43
) Manual Selector ..................... 7B-45
Engine braketest .................. 7B-20 .
P-range test ..............o.oo..... 7820  THANSMISSION UNIT REPAIR
. ) OVERHAUL ...... ......... . ... ...... 7B-46
Shift solenoid valve check .......... 7B-20 . .
. ) Dismounting ........................ 7B-47
Elsctric Shift Control System ' Remounting ......ovovviinivrennnnens 7B-48
(For carburetor model) .............. 78-21 Cooler Line Flushing ................. 7B-48
Electric Shift Control System Torque Converter Diagnosis .......... 7B-49
(For fuel injection model) ............ 7B-22 Disassembly .......ovvviiiiien... 7B-50
On-board diagnostic (Self-diagnosis) Clutch and Brake Parts Diagnosis ..... 7B-59
(For carburetormodel) ............ 78-23 Sub Assembly Service ............... 7B-60
On-hoard diagnostic (Self-diagnosis) Qilpump ... 7B-61
{For fuel injection model) ......... 78-24 Directclutch ....................... 7B-63
Systematic troubleshooting ........ 78-25 Forwardclutch .................... 7B-66
Transmission range switch Valvebody ...................oLL 7B-69
checking procedure ............... 7B-28 Countershaft and output shaft ...... 7B-71
Vehicle speed sensor checking . Differential assembly ........... ... 7B-73
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GENERAL DESCRIPTION

The automatic transmission consists of the hydraulic torque converter, electronically controlled
3-speed automatic transmission, countershaft and differential.

The transmission consists of 2 planetary gears, 2 disk clutches, 1 band brake, 1 disk brake and 1 one-
way clutch. Its operationis controlled by sslecting a position from 6 positions (P,R, N, D, 2and L} manu-
aily by means of the seiector iever instalied on the compariment fioor.

Inthe D or 2 range, the gear ratio is changed for the 1 st, 2nd or 3rd speed (D range only) automatically
by powertrain control module {for fuel injection model) or transmission control module {for carburetor
model) {electronic control).

For the automatic transmission fluid, DEXRON®-11, IIE, I1I or its equivalent must be used. Lubrication
in the automatic transmission is provided by the oil pump which is v,.erated by the engine revolution.
Therefore, the engine should not be stopped even during coasting io obtain proper lubrication.

When it becomes necessary to be towed, front wheels must be raised so as not to roll them.

TORQUE CONVERTER

The torgue converter is of 3-element hydraulic type and
1 consists of the pump, turbine and stator in a unit incapable
of disassembly. The pump is mounted to the crankshaft
) {drive plate), the turbine to the input shaft and the stator to
the transmission case {oil pump cover) by way of the one-
way clutch.

~ The torque converter, which increases torque when start-
ing, accelerating and up-hill driving, functions as a fluid
2 clutch while driving at a constant speed.

78-001

1. Pump

2. Turbine

3. Statar

4. One-way clutch
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PLANETARY GEAR UNITS

In this unit, the sun gear is mounted in its center and engaged with it are 4 pinion gears supported by
acarrier, Then, the outer ring gear is engaged with them. Depending on gear combinations, revolution
is changed in speed or direction.

Among the units which operate in connection with the planetary gear unit, there are a direct clutch,
a second brake, a forward clutch, a one-way clutch and a 1st-reverse brake.

~

78-002

1. Input shaft 7. Frontring gear

2. Second brake band 8. One-way clutch

3. Direct clutch 9. Rear planetary gear
4. Forward clutch 10. Rear ring gear

5. Front planetary gear 11. 1st-reverse brake
6. Sun gear 12. Qutput shaft
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COMPONENTS OPERATION CHART

Range } Gear ‘ Forward Uirect Se_c’:ond. | ist & Re- One-way Parking Lock
Clutch Ciutch Brake verse Brake Clutch Pawl
P Parking — — _ >0y \ _ O
Reverse |  — O — O — _
N Neutral — — — — — —
1st O — _— — O _
D 2nd O — O — _ —_
3rd C O — —_ — _
1st O — _ — O _
2
2nd @) — O i . _
1st O — _ O o) _—
¥ *2nd O — O _ _ _
O : Operated

*

To prevent overrevolution of engine, this 2nd gear is operated only when selector lever is shifted
to L range at a higher than 53 km/h (33 mile/h) speed.
**: When engine is running.



AUTOMATIC TRANSMISSION 7B-5

OIL PRESSURE CONTROL SYSTEM

The oil pressure control system fundamentally consists of three parts: (1) oil pressure producing sys-
tern which consists of an oil pump to produce oil pressure and regulator valve to regulate the pressure,
(2} oil circuit to feed fluid into the torque converter, the oil cooler and the transmission components
to be lubricated, and (3) control system to shift the gear of the planetary gear unit by acting on each

clutch and brake.

10
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78-003

t. Qil pan 12. Second (2nd] brake sclenoid valve
2. Oil pump 13. Direct clutch solenoid valve

3. Manual valve 14. 2-3 shift valve

4. Primary regulator valve 15. Fluid

5. Throttle valve 16. Bz control valve

6. Secondary regulator valve 17. Accumulator

7. Lubrication

8. Terque converter C1. Forward clutch

9. Gil cooler C2. Direct clutch
10. Controller {Computer) B1. Second (2nd} brake

11. 1-2 shift valve B2. 1st-reverse brake
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VALVE BODY _
The valve body is instailed in the oil pan and has valves to control oil pressure. In the valve body, oil
passages connect valves.

14
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7B-004 78-006
1. Upper valve body 8. Secondary regulator vaive
2. Primary regulator valve 8. Direct clutch solenoid valve
3. Return spring 10. 2-3 shift valve
4. Manual vaive 1t. B2 control valve
5. Throttle valve cam 12. 2nd brake solenoid valve
6. Throttie valve 13, 1-2 shift valve

7. Lower valve body 14. Cooler by-pass valve
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OIL CIRCUIT IN “N” RANGE

[ 16
5
|-~ T
3
1]
e S T

1. Cii pan 11. Forward clutch
2. Oil pump 12. Direct clutch
3. Primary regulator valve 13. Throttle valve carn
4. Torque converter 14. Throttle valve
5. Cooler by-pass vaive 15. 1-2 shift valve
6. Oil cooler 16. 2nd brake solenoid valve
7. Secondary regulator valve 17. 2-3 shift valve
8. Manual valve 18. B; control valve
9. 2nd brake piston 19. Accumulator
10. 1st-reverse brake
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LH steering vehicle shown
{RH steering vehicle located opposite side)

1. PCM or TCM
2. Instrument main panel
3. Glove box

GEAR SHIFT CONTROL SYSTEM

ELECTRIC SHIFT CONTROL SYSTEM
TRANSMISSION CONTROL MODULE (TCM)
(FOR CARBURETOR MODEL)

POWERTRAIN (ENGINE)} CONTROL MODULE {PCM/ECM)
(FOR FUEL INJECTION MODEL}

The control module controls the 2nd brake solenoid valve
and the direct clutch solenoid valve by sending electric sig-
nalsto them so as to attain automatic gear shift between the
1st and 2nd gears, and the 2nd and 3rd gears.

Equipped as TCM or PCM sensed parameters are the
throttle position sensor, shift lever switch and vehicle speed
sensor. These switch and sensors sense the throttle valve
opening, selector lever’s position and vehicle speed, and
send those signals to the control module. Then, the control

‘'module opens and closes valves of the above solenoids ac-

cording to these signals.

Throttle position sensor

Transmission range switch

TCM = 2nd brake solenoid valve
- or
PCM » Direct clutch solenoid vaive

Vehicle speed sensor
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CARBURETOR MODEL

FRONT

1. Throttle position sensor
2. Carburetor

A: Ground

B: Power supply from TCM
C: Output voltage

FUEL INJECTION MODEL

3. Throttle posktion sensor
4, Throttle body

D Power supply from PCM
E: Qutput voltage

F: Ground

1. Transmission range switch
2. Select cable

8-010

THROTTLE POSITION SENSOR (TP sensor)
The throttle position sensor consisting of a potentiometer
is connected to the throttle valve shaft.
Throttle vaive opening signal (output voltage) is trans-
mitted from throttle position sensor to ECM {PCM for FUEL
INJECTION maodel) as voltage signal.

RAA v DAL i i o v R N - -

T ~ e tat=1] o mmeten] e
AAVE UT TVl UoGS 1L do WIS U LHE SiIYITals L LU ua
mission gear shift.

TRANSMISSION RANGE SWITCH

Being linked with the selector lever, this switch changes se-
lector lever positions into electric signals and send them to
TCM or PCM. The contact points of this switch for Pand N
ranges are also connected with the starting motor circuit.
So when the selector lever is shifted to the P or N position,
the contact points for P or N range are connected and cause
the starting motor to operate by turning the starter switch
ON. When the selector lever is in any other position than P
and N, the switch remains OFF and therefore the starting
motor cannot be operated, that is, the engine cannot be
started.

Also, as its contact point for R range is connected with the
back up light circuit, only when the selector lever is shifted
to R range, the contact point contacts to light the back up
light.
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7B-011

1. Transmission

2. 2nd brake solenoid valve

3. Direct clutch solenoid valve
4. Oil strainer

DIRECT CLUTCH AND 2ND BRAKE SOLENOID VALVES
These solenoid valves are mounted on the valve body. They
are turned ON and OFF by the signals from TCM or PCM and
actuate each shift valve (1-2 and 2-3 vaives) so as to control
transmission gear shift.

2nd brake solencid valve operates 1-2 shift valve, and direct

JE R, _—ma T =

4. L P R P } - Ltfe _ o0
ClULCn s0ienoia vaive aoes £-J SMin vdaive.

OPERATION OF DIRECT CLUTCH AND 2ND BRAKE SOLENOIDS

Range D 2 L PN&R
Gear 1 st 2nd 3rd 1st 2nd 1st (2nd) .
Direct clutch solenoid valve O O X X O x x X
2nd brake solencid valve O X X O X X O X

QO: Operated (Solenoid Valve is Open)

7B8-012

1. Countershaft gear
2. Vehicle speed sensor
A; Magnetic core end

X: Unoperated (Solenoid Valve is Closed)

VEHICLE SPEED SENSOR

The vehicle speed sensor consists of a magnetic core with
magnet and coil. It is mounted on transmission case with
0.6 mm {0.024 in.} air gap between the core end and coun-
tershaft gear tooth.

While the countershaft rotates, magnetic flux is cut by gear
tooth thus a pulse is generated in the sensor coil according
1o the speed. And then, the pulse is transmitted to TCM or
PCM as speed signal.
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AUTOMATIC SHIFT DIAGRAM

Automatic shift schedule as a result of shift control is shown
below. In case that selector lever is shifted to L at a higher
than 53 km/h (33 mile/h) speed, 2nd gear is operated and
then down shifts to 1st at a speed lower than that. No up
shift is available in L.

CARBURETOR MODEL 12 - 23
100 v i
{%} § ; 1
: ! :
H l i
1 : :
'-—qil t --l------‘
U] j |
g - -y T
=z ] !
& I Vol
w l-l ’Il‘ :
% 50 : : '
> H - |
w i r 1 1 ——pmm——  Up shift
= } 4 1
Q I ;-J- ml m-J | - wm == = Down shift
ooy 1 ] |
X L '] 1
- ¥ 1
1 1 I
] ] {
1 -l |
] |
r<rr— |
1 !
] I
: L JrLz
0 50 100 150 (Kmih)
VEHICLE SPEED
Selector, Dor2 D Dor2 L
Throttle ~~_Spee Gear 1-2 23 32 21 2—1
Full close KTn/h 18 24 11 11 53
mile/h 9 15 7 7 33
Full open Kl.'n/h 52 97 82 31 53
mile/h 32 61 51 19 33
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FUEL INJECTION MODEL
100 2-+1 1—+2 32 23
%) i : [
1 | i
L ! 1
g e | 1 o — -
1 I 1
1 1
1 ! 1
0 ! ' 1
g L | 1
z | phle -
S 1) |
wi 1{ 1
3 o
§ 50 r i —
E : » I Up shift
o I 1 ’
% 1 S | 1 - = Down shift
(= 1 1 |
1 1 |
1 1
1 1 '
' 1 :
o ,
I T
- i
u AN
0 50 100 150 {Krm/h)
VEHICLE SPEED
Selector] Dor2 D Dor2 L
Throttle™~~_Spee Gear 12 23 32 21 21
Km/h 13 20 10 10 53
Full close )
mile/h 8 13 6 6 33
Full open Kl-'ﬂlh 52 97 85 33 53
mile/h 32 61 53 21 33
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DIAGNOSIS

TRANSMISSION UNIT

SYSTEMATIC TROUBLE SHOOTING

Before performing troubleshooting for mechanical function described hereafter, make sure to check

each of the following.

1) Engine cooiant iemperature is at normai operating temperature.

2} Engine idle speed is within specification.

3) Transmission fluid level is between FULL HOT and LOW HOT on oil level gauge at normal operating
temperature of transmission fluid.

4) Accelerator cable, oil pressure control cable and select cable are adjusted properly.

5) Electric circuit of gear shift control system is free from break, coupler disconnection and poor con-
tact.

No starting or slipping in any drive range
- L Yes — -
Is engine rpm at stall normal? = Transmission failure
No
‘ Y
Too high only in R range ‘ Too low in any range
1 1
Does engine rpm at stall be- : ® Poor engine power
come normal when coupler of | Yes | 1st-Reverse e Torque  converter
solenoid valve wire is discon- | brake worn defective
nected?
No
L Y '
es .
Is line pressure proper? I—— Direct
clutch
No worn
1
# Qil leak in direct clutch oil cir-
cuit ) )
* Qil leak in R range oil circuit
|
Too high in any range Too high only in D range
Yes ! Yes
Is line pressure proper? »1 Transmission Does engine rpm at stall be- One-way clutch
failure come normal when coupler operation failure
Ne of solencid valve wire is dis-
i connected.
® Qil pump defective
e Regulator valve operation | No
failure e " Yes‘ = S otoron
e Throttle valve operation s line pressure proper? orward clutc
: worn
failure No
e Acceleratar cable malad- i
justed o Oil leak in forward clutch oil circuit
® Qil.leak in D range oil circuit
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Gear change failure

y

Disconnect solenoid valve wire coupler and

perform Manual Road Test

3

Is upshift from 1st to 2nd possible?

J—N—o- # 1-2 shift valve sticks

® 2nd brake solenoid valve sticks

No.

- 0
w LD D
L J

irect clutch solenoid valve sticks

. o mlin

lal smles sbrry
Nt vaimve sLivhd

Gear shift control system defective

change

Excessive shock at range selection or gear

Y

| fs line pressure proper?

I'ﬂb

Yes

# Ragulator valve defective
* Throttle valve defective
e Accelerator cable maladjusted

F

Excessive shock at 2nd to 3rd
gear change

i

® Direct cfutch worn
@ Direct clutch oll circuit check
ball operation failure

1

Excessive shock when selecting
D range from N range

» Forward clutch accumulator
operation failure

e Forward ciutch worn

e Forward clutch oil circuit
check ball operation failure

f

Excessive shock when selecting
R range from N range

¢ 1st-Reverse brake worn
® 1st-Reverse brake oil circuit
check ball operation failure

4

Excessive shock at 1st to 2nd

gear change

e ?nd brake accumulator defec-

tive
e 2nd brake worn

® 2nd brake oil circuit check bali

operation failure
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STALL TEST

This test 1s to check overall performance of automatic trans-
mission and engine by measuring stall speed at D and R
ranges. Be sure to perform this test only when transmission

fluid is at normal operating temperature and its level is be-
‘tween FULL HOT and LOW HOT.

CAUTION:
Do not run engine at stall more than 5 seconds contin-
uously, for oil temperature may rise excessively high.

1} Install tachometer,
2) Apply parking brake and block vehicle wheels.
3} Start engine with selector lever shifted to P.

4) Depress brake pedal.

5) Shift selector tever to D and depress accelerator pedal
fully while watching tachometer. Read engine rpm
quickly when it has become constant {stall speed).

6) Release accelerator pedal immediately after stall speed
is checked.

7) In the same way, check stall speed at R range.

8} Stall speed should be within following specification.
Stall speed: 2,200 - 2,700 r/min
9) Possible causes for out-of-specification stall speed are

as follows. Check each part which is suspected to be the
cause.

Stall speed measured Possible causes

Lower than specifi-
cation

Engine output insufficient
Torque converter defective

Higher than specifi-
cation in D range

Forward clutch slippage
One-way clutch defective

Higher than specifi-
cation in R range

Direct clutch slippage
1st-reverse brake slippage
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{A)

1. Front drive shaft (LH}
2. Qil pan

m-n3

LINE PRESSURE TEST
This test is to check oil pressure system for operation by
measuring oil pressure in oil pressure line. Make sure to
perform this test only when transmission fluid is at normal
operating temperature.
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3
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c
-
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HOT and LOW HOT marks on oil level gauge at normal
operating temperature of fluid.
® Check that transmission is free from fluid leakage.

1) With engine at stop, remove plug and connect oil pres-
sure gauge to plug hole.

Spetcial Tool
{A). 09925-37810

2} install tachometer.

3) Apply parking brake and block vehicle wheels,
4) With selector lever shifted to P, start engine.
5) Depress brake pedal fully.

6) Shift selector lever to D and check oil pressure with en-
gine running at idling speed and at stall speed respec-
tively.

7) Repeat the same check as in step 6 with selector lever
shifted to R.

CAUTION:
Do not run engine at stall more than 5 seconds con-

tinuously, for oil temperature may rise excessively
high.

8) If line pressure is within respective specification in table
below, oil pressure system is in good condition.

CABURETOR model and FUEL INJECTION model

Endi d Line pressure
ngine spee D range R range
Py 200 — 400 kPa 550 — 800 kPa

Specified idlin

P ;' ‘NG | 5. 0- 4.0 kgiem? 5.5 - 8.0 kg/em?
spee 28.5 — 56.8 psi 78.2 - 113.7 psi
Stall speed 400 - 600 kPa 800 - 1,250 kPa
(2,200 -2,700 4.0 - 6.0 kg/cm? 9.0 - 12.5 kgfem?
rimin) 56.9 - 85.3 psi 128.0 - 177.8 psi
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1. Drive shaft {LH)
2. Oil pan

9) Possible causes for out-of-specification line pressure
are as follows. Check each part which is suspected to be
the cause.

Line pressure Possible causes

Higher than specifi- | ® Reguiator valve defective

cation in D and R | ® Throttle valve in valve body

ranges defective

e Accelerator cable and oil pressure
control cable maladjusted

Lower than specifica- | ® Qil pump defective

tioninDandRranges | ® Regulator valve defective

e Throttle valve in valve body
defective _

& Accelerator cable and cil pressure
control cable maladjusted

Lower than specifica- | ® Forward clutch oil pressure sys-

tion only in D range tem oil leakage
® D range oil pressure system oil
leakage

Lower than specifica- | ® Direct clutch oil pressure system

tion only in R range oil leakage

® 1st-reverse brake oil pressure sys-
tem oil leakage

® R range ocil pressure system oil
leakage

10) Reinstall plug and tighten it to specification.

Tightening Torque ‘
{a): 7.5 N-m {0.75 kg-m, 5.5 Ib-ft)
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ROAD TEST :

This test is to check if upshift and downshift take place at
specified speeds while actually driving vehicle on a level
road.

WARNING:
¢ Carry out the test in very little traffic area to prevent

an accident.
e The test requiers 2 persons, a driver and a tester.

1) Warm up engine.

2} With engine running at idle, shift selector lever to D,

Lj ¥¥1 o o IS, Seerra L Ll

[For CARBURETOR Model]

3)® Accelerate vehicle speed by depressing accelerator
pedal very little (within 4 deg. of throttle valve open-
ing).

@ Check if upshift takes place from 71stto 2nd at about 18
km/h {11 mile/h) and from 2nd to 3rd at about 24 km/h
{15 mile/h).

@ Stop vehicle once. Then start it again and while accel-
erating by depressing accelerator pedal fully, check if
upshift takes place form 1st to 2nd at 52 km/h (32
mile/h) and from 2nd to 3rd at 97 km/h (61 mile/h).

@ Stop vehicle again.

® Start vehicle and keep it running at 30 km/h (18 mile/h)
and then release accelerator pedal completely. 1 or 2
seconds later, depress accelerator pedal fully and
check if downshift from 2nd to 1st takes place.

® Keep vehicle running at 75 km/h (47 mile/h) and in the
same way as in step ® check if downshift from 3rd to
2nd takes place.

@ I upshift or downshift fails to take place at each speci-
fied speed inthe road test, possible cuases for such fail-
ure are as follows. Check each part which is suspected
to be the cause.

[For FUEL INJECTION Model]

3)® Accelerate vehicle speed by depressing accelerator
pedal very little {within 4 deg. of throttle valve open-
ing).

@ Check if upshift takes place from 1st to 2nd at about 13
km/h{8 mile/h} and from 2nd to 3rd at about 20 km/h {13
mile/h).

@ Stop vehicle once. Then start it again and while accel-
erating by depressing accelerator pedal fully, check if
up-shift takes place from 1st to 2nd at 52 km/h (32
mile/h) and from 2nd to 3rd at 97 km/h (61 mile/h).

@ Stop vehicle again.

® Start vehicle and keep it running at 25 km/h {15 mile/h)
and then release accelerator pedal completely. 1 or 2
seconds later, depress accelerator pedal fully and
check if downshift from 2nd to 1st takes place.
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1. Solenoid valve wire coupler
{Disconnected)
2. Transmission

7B-015

® Keep vehicle running at 75 km/h {47 mile/h) and in the
same way as in step ®, check if downshift from 3rd to
2nd takes place.

@ If upshift or downshift fails to take place at each speci-
fied speed in the road test, possible causes for such
failure are as foliows. Check each part which is sus-

nartad tn he tha canen
PU\"UU WS W AT I

Condition Possible causes
No upshiftfrom 1stto | ® 1-2 shift valve defective
2nd ® 2nd brake solenoid valve
defective

e TCM or PCM defective, or discon-
nection or poor connection in
electric circuit

No upshift from 2nd | ® 2-3 shift valve defective

to 3rd e Direct clutch solenoid valve
defective

e TCM or PCM defective, or discon-
nection or poor connection in
electric circuit

No downshift from | e Throttle position sensor defective
2nd to 1st or 3rd to | ® TCM or PCM defective, or discon-
2nd nection or poor connection in
electric circuit

MANUAL ROAD TEST

This test checks the gears being used in L, 2 or D range
when driven with unoperated gear shift control system,
Test drive vehicle on a level road.

1) With selector lever in P, start engine and warm it up.
2) After warming up engine, disconnect coupler of sole-
noid valve wire as shown in figure,

3) With selector lever in L range, start vehicle and acceler-
ate to 30 km/h {19 mile/h). Check in this state that 1st gear
is being used.

4) At 30 km/h {19 mile/h), shift selector lever to 2 range and
accelerate to 60 km/h (37 mile/h).

Check in this state that 2nd gear is being used.

5) At 60 km/h (37 mile/h), shift selector lever to D range and

check that 3rd gear is used when speed is higher than 60
km/h {37 mile/h). .

6) After above checks, stop vehicle then engine, and con-

nect solenoid valve wire coupler.
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ENGINE BRAKE TEST

AAIA DAIIRISS.
VEYMEVMIINAT,

Before test, make sure that there is no vehicle behind

s0 as to prevent rear-end collision.

1) While driving vehicle in 3rd gear of D range, shift selector
laviar Amsm $404 D rancma and rlhacrl (fF anAinas bhralla Anars
wever UUWIT WO £ Tanye anu CHcLr 1 cOyimic prane Opcr

ates.
2) In the same way as in step 1}, check engine brake for op-
eration when selector lever is shifted down to L range.
3) if engine brake fails to operate in above tests, possible

~alieoa *Fnr cnirh 'Fﬂil!lr.ﬂ ara ac 'Fn“nuuc
LA TUA UL TUTTUIY UITC OT VIV YY S,

Check each part which is suspected to be the cause.

Condition Possible causes

Fails to operate
‘when shifted down Second brake defective
to 2 range

Fails tc operate
when shifted down 1st-reverse brake defective

BATTERY

1. Oiler {with transmis-
sion fluid)
2. 5olenoid valve

A: Side hole
{Should be dry)
B: Exhausting fluid

78-016

7B.017

to L range

“P" RANGE TEST

1) Stop vehicle on a slope, shift selector lever to P range
and at the same time apply parking brake.

2) After stopping engine, release parking brake lever grad-
ually and check that vehicle remains stationary.

SHIFT SOLENOID VALVE CHECK

Whenever shift solencid valves are removed from trans-

mission, verify their valve function physically before they

are reinstalled. ‘

1) Apply oiler to solenoid valve and give compression by
hands and then check to be sure that transmission fluid
from oiler does not come out from side hales of solenoid
valve when battery voltage is not conducted.

2} Holding the above condition, conduct battery voltage
and then make sure that fluid is exhausted with vigor.

NOTE:
If fluid does not come out with vigor in above step 2) in-
spection, do not re-use that solenoid valve.
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ELECTRIC

C

TROUBLE

using

s

SHIFT CONTROL SYSTEM (FOR CARBURETOR MODEL)

ON-BOARD DIAGNOQOSTIC ¢

HOOTING and find and a defective area reasona

Vehicle speed
sensor on A/T

Q { SHIELD WIRE
[
[ B

Throttle

position sensor

tdle up VSV

TCM
AQ

A10

AN

A4

A13

Ab

A2

re

A8 -

A F GriG
A1 | GrBI
B2 } Lgr

e

PB - ——

DIAGNOSIS LAMP
P

Direct clutch solencid valve

2nd brake selenoid valve

To idle up cut relay
e e

L-p

To fuel pump motor

Diagnosis switch

ea | PiBI % 1
1G
Ad 4+ BW %
Ignition coil (ﬁ
~—————— BrY TA7
To A/C cut relay E_
I
P is
[7:] B7
G 15
e, R R B3 = -
N
O BIY BE B1 = Br A+
-
D t
G/R B9 =3
2
¢ B0 AS I B \
oft G/BI B8 =
Transmission range switch
A B
( A
1 2 3 4 5 6 1 2 3 4
7 8 9 10 1 12 3] 14 5 6 7 8 9 10

Fuse

Ignition switch

JB-018

749-143
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ELECTRIC SHIFT CONTROL SYSTEM (FOR FUEL INJECTION MODEL)

PCM (ECM)
Throttle
position A/ Lbl B2
sensor 1 L Direct
Gr B? A2 GG clutch
i ’Tﬂ'] I™ solenoid
_9 valve
B/G - 21 L 2nd
Vehicle speed =W ——— A3 Gr/BI ’TOT] brake )
sensor on AT \% I:ll'E I il 31° ™ solenoid
S = I o | 311 valve
b ——- J Diagnosis
Tr:':m?'- BW B16 monitor
mission
range F o/B B17 B4 |- VIG HO
switch R
{sensor} R B18 o
N BIry B19 Malfunction indicator
D Lamp
GMR B20
2 _J From |G
G O G B21 A7 Wy N | ———_+
L
20A
P&ls}—- GBI B22
IG ON 'l A3 8
sT |- By a9
A26 BI/B
Ignition i%i
switch Starter retay)|
1IN VR Al
B/R ZT
o 01 BR —4 A25
Main _E B/R —f A2
Main :::L retay
78018
’
< A B
Y1213 e ssl7]sofwl )i | {z]alals]6l7[8]lo|™"
14 (1516 17)18§ 19| 20] 21|22 |23t 24] 25| 26| 1 12| 13} 14| 15] 16] 17| 18| 19| 20] 21| 22
78023
Wire color
B : Black Br/R : Brown/Red Lg/R : Lightgreen/Red
B/G : Black/Green Briw : Brown/White 0 : QOrange
B/R : Black/Red Br/Y : Brown/Yellow om : Orange/Black
B/W : Black/White G : Green P : Pink
BrY : Black/Yellow G/BI : Green/Blue P/B : Pink/Biack
BI/B : Blue/Black G/R : Green/Red P/BI : Pink/Blue
BifrY : Blue/Yellow Gr “ s Gray R : Red
Br : Brown Gr/Bl : Gray/Blue ViR : Violet/Red
Br/B : Brown/Black Gr/G : Gray/Green viY : Violet/Yellow
Br/BI : Brown/Blue Lbi : Lightbiue w : White
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LH steering vehicle shown ON-BOARD DIAGNOSTIC (SELF-DIAGNOSIS)

{RH steering vehicle located opposite sude) (FOR CABURETOR MODEL)

1) After test driving, hold engine running in P position ap-
plied with parking brake.

2) Connect ohmmeter probes between A terminal of moni-
tor coupler and body ground {or D terminal of monitor
coupler). :

3) By using service wire, connect B terminal of monitor
coupler and body ground {or D terminal of monitor cou-
pler).

4} To read diagnostic trouble code, watch swing of ohmme-

o e

ter IﬂUl(..d[Or

NOTE:

# All applicable code will be indicated from smaller
number to large number in order.

T80

. Diagnosis output terminal

1. Monitor coupler

A
B. Diagnosis switch terminal ® Code memory, if any, will be erased when ignition
C. Blank - .

D. Ground terminal SWl-t(-:h IS :turne_d off. . .

E. Blank ¢ Ignition signal is used for fail-safe but it is not a factor
F. Blank

of shift control.

DIAGNOSTIC TROUBLE CODE (DTC) TABLE

EXAMPLE : SHIFT SOLENOID No.1 FAILURE (CODE No.21)

CODE No.21 _CODE No.21. CODENo.21
2 1 1 2 1
0q i
Swing of [ r‘| I—]
Ohmmeter | I ’ \ l I | I .
o) m——— I
I p— g —
- [ *ﬂi
03 |03 10 .03 3.0 30 Time(sec) 7o

0.3

NO. DIAGNOSTIC AREA DIAGNOSIS

12 Normal No problem exists as far as on- board diagnostic system (self-diagnosis
system) is concerned. :

21 Direct clutch Open circuit.

22 solenoid valve Short circuit to ground.

23 2nd brake Open circuit.

24 solenoid valve Shott circuit to ground.

25 Idle up VSV Short circuit to ground in wiring to TCM.
31 Vehicle speed Open circuit while running. However, this code does not appear once
sensor ignition switch is turned off,

Transmission . .
32 i 2 point or more are turned on at once or all points are open.
range switch

Na ignition sighal for more than 2 seconds while running at 30 km/h (19

33 Ignition signal
g ¢ mile/h) or more with throttle position sensor opened more than 28%.

Throttle position

34 -
: sensor

Throttle position sensor or its circuit open or short.
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1. Left frant strut tower
2, Dash panel
3. Monitor coupler

A.Blank

B. Diagnosis switch terminal
C. Diagnosis output terminal
D. Ground termina!

E. Test switch terminal

F. Duty output terminal

78-022

ON-BOARD DIAGNOSTIC (SELF-DIAGNOSIS)
(FOR FUEL INJECTION MODEL)

1) After test driving, hold engine running in position ap-
plied with parking brake.

2) Using service wire, connect B terminal of monitor cou-

pler and body ground {or D terminal of monitor coupler).

3) To read diagnostic trouble code, watch the flashing

“CHECK ENGINE” light indicator.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE

CODE]

® Before identifying diagnostic trouble code indicated by
“CHECK ENGINE” light, don't disconnect couplers from
PCM, battery cable from battery, PCM ground wire har-
ness from engine. Such disconnection will erase memo-
rized trouble in PCM memory.

o The DTC stored in the PCM memory is output by flashing
of "CHECK ENGINE” light with the diagnosis switch ter-
minal grounded.

® If no DTC is stored inthe PCM memory, Code 12 is output
repeatedly.

o |[f DTCs are stored in the PCM memory, they are ocutput af-
ter Code 12 output starting from the smaliest code num-
ber in the increasing order. After all DTCs are output,
Code 12 is output again and so are DTCs.

¢ When PCM stores a DTC (or DTCs) on transmission, PCM
will not turn on “CHECK ENGINE” light in combination
meter.

NOTE:
e Frequency of code signal is the same with the one for
ELECTRONIC FUEL INJECTION. Refer to SECTION 6E1.

DIAGNOSTIC TROUBLE CODE (DTC) TABLE

EXAMPLE : CODE No.21

Malunction indicator COCE No.21 CODE No.21 CODE No.21
:.amhp( CHECK ENGINE 2 1 2 1 2 1
ight) turn ON [ — ﬂ—ﬂ ﬂ m
OFF ———- ! l |—
l 10 i 30 Time (sec.)
0_30130.3 10 03 : : m25
NO. DIAGNOSTIC AREA - DIAGNOSIS

No problem exists as far as on-board diagnostic system (self-diagnosis

12 Normal system) is concerned.
61 Direct clutch Open circuit.

62 solenoid valve Short circuit to ground.
63 2nd brake Open circuit.

64 solenoid valve Short circuit to ground.

Transmission
range switch

72

2 points or more are turned on at once or all points are open.
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SYSTEMATIC TROUBLE SHOOTING

Gear shift failure in D position

Y /

® Gear does not shift to one of No gear shift at all
1st, 2nd and 3rd gears
® [rregular gear shift

Y s
With selector lever in D position, perform “A-1" check ® Check harness and coupler
® Repiace transmission range
switch
oK OK
NG ‘ NG
¢ Check harness, Perform throttle position Perform vehicle = ® Check harness,
coupler connec- sensor check “D” speed sensor coupler connec-
tion and ground check “B” tion and ground
® Replace throttle ® Replace vehicle
position sensor speed sensor
OK oK
NG

Perform solenoid valve check “C” Replace direct clutch soclenoid
valve or 2nd brake solenoid

valve,

oK

3

Perform power and ground circuits
check “E”
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Gear shift failure in 2 position

Y

Occasional gear shift depending No gear shift at all
on driving condition

' L
With selector lever in 2 position, perform “A-2” check NG »| ® Check harness and coupler
® Replace transmission range
switch
OK OK
\ \
NG - ; NG
@ Check harness, |+ Perform throttle position Perform vehicle —»| ® Check harness,
coupler connec- sansor check D" speed sensor coupler connec-
tion and ground check “B” tion and ground
® Replace throttie ® Replace vehicle
position sensor speed sensor
0K OK
' I — NG
Perform solenoid valve check “C” » Replace 2nd brake sclenoid
valve
0K
)

Perform power and ground circuits
check “E”
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Gear is shifted to 2nd or 3rd gear while driving in L position.
NOTE:

Gear shift to 2nd may occur when selector lever is shifted from
D or 2 to L, but this is normal.

1
Perform “A-3" check 'LG__ Replace transmission range
switch
OK
¥
Perform sclenoid valve check NG Replace direct clutch sole-
g noid vaive or Znd brake so-
lenoid valve
OK
y

Perform power and ground
circuits check *E”

Vehicle does not move backward in R position

Perform “A-4" check i—NG—- Replace transmission range
switch
OK
|
Perform solenocid valve check NG » Replace direct clutch sole-
“c” noid valve or 2nd brake so-
tenoid valve
aK

/

Perform power and ground
circuits check “E”
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S hWN -

. Terminai R
. Terminal 2

. Terminal D
. Terminal L
. Terminal P
. Terminal N

78-024

78-245

TRANSMISSION RANGE SWITCH CHECKING PROCE-

DURE
1) Turn OFF ignition switch.

2} Disconnect couplers from TCM or PCM.

3) For each check, bring tester probes in touch with coupler
terminals from harness side.

Check Procedure

Shift selector lever in D, turn ON
ignition switch and check voitage
between following each terminal

and ground.
l ov

I Terminal N {position N}

About 12V

| ov

| Terminal P (position P}

About 12V

[

l Terminal R (position R}

About 12V

ov
i

I Terminal 2 {position 2}

About 12V

o

[ Terminal L {position L}

About 12V

ov

Terminal D (position D)

ov

About 12V

Normal

f

® Check harness and
coupter

® Replace transmis-
sion range switch
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1. Terminal R
2. Terminal L
3. Terminal D
4. Terminal 2

7B-025

7B-246

1. Terminal L

7B-247

Check Procedure

Shift seiector lever in 2, turn ON
ignition switch and check voltage
between following each terminal

and ground.
i
- T, . | About 12V
ferminai L {position L) J
o
* About 12V
I Terminal D (position D) § "
[ ov
I Terminal R {position R} i ADOUL 32V
r ov
. - | o
| Terminal 2 {position 2) |
' )
i About 12V ® Check harness and
coupler

| Normal ® Replace transmis-

sion range switch

Check Procedure

Shift selector lever in L, turn ON
ignition switch and check voltage
between following each terminal
and ground.

ov
' Terminal L (position L} I|
l About 12V ‘
| Normal e Checkharnessand
coupler

® Replace transmis-
sion range switch
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TCM

1. Terminal R
2. Terminal L

PCM

ya

Y A\ %V////m\\\\\
I y

78-248

Check Procedure

Shift selector lever in R, turn ON
ignition switch and check voltage
between following each terminal
and ground.

Y

Terminal L (position L}

About 12V

[ ov

Terminai R (position R)

ov

l About 12V

Normal

TCM

1. Terminal N
2. Terminal P

78-028

PCM

2\ \\\\\\\

iy
-

T8-249

@ @ Check Procedure

Shift selector lever in N, turn ON
ignition switch and check voltage
between following each terminal
and ground.

\i

Terminal N (position N}

¥

e Check harness and
coupler

® Replace transmis-
sion range switch

ov

l About 12V

L Normal

and ground.

Shift selector lever in P, turn ON
ignition switch and check voltage
between following each terminal

'

L Terminal P (position P) _][

\

® Check harnessand
coupler

® Replace transmis-
sion range switch

ov

l About 12V

Normal

)

® Check harness and
coupler

® Replace transmis-
sion range switch
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Separately from the above inspection, transmission range switch itself can be checked on continuity

in each shift position. Refer to following table for connection and lead wire color.

Transmission range switch lead wire color

Position Black \2‘: :é Blue Green G;:;n/ GBTL?:/ Red Béizk/ féﬁzt/v
P Oo—+—=0 O—+—0
R O O
N O O Oo—0
D O O
2 O O
L O O
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VEHICLE SPEED SENSOR CHECKING PROCEDURE

1) Turn OFF ignition switch.

2) Disconnect coupler{s) from TCM or PCM.

3) Bring ohmmeter probes in touch with coupler terminals
from harness side.

Check if resistance between No
SP+ and SP-is 100 - 300Q.
¥
l Yes ® Check harnessand
coupler
Normal ® Replace vehicie
o speed sensor

1. Terminat SP+
2. Terminal SP- 78250

Separately from the above inspection, vehicle speed sen-
sor itself can be checked on its resistance by disconneting

coupler.
/

NOTE:

¢ Function of vehicle speed sensor can be checked by mea-
suring generated pulse as voltage.

¢ For its measurement, use an analog type voltmeter
while spinning wheels on lift and with selector lever in
D position.

Special Tooi
{A}): 09900-25002

Vehicle speed sensor specifications

Coil resistance 100 - 300 Q

Output voitage at .
78030 40 ke/h {37 milerh) Approximately 1V

1. Vehicle speced sensor
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B-03

SHIFT SOLENOID VALVE CHECKING PROCEDURE

1) Disconnect shift solenoid valve coupler from harness.

2) Apply 12V to each terminal in solenoid valve coupler and
check to be sure that a click sound is heard.

Apply 12V to RED lead terminal No sound

and release

3

® Check iead and ¢cou-
pler in oil pan

® Replace direct clutch
solencid valve

Click sound

1. Solenoid valve wire coupler

2. RED wire for direct clutch solenoid
3. YELLOW wire for Znd brake solenoid
4. 12V battery

5. 2nd brake solenoid valve

6. Direct clutch solenoid valve

78-p32

{

1. Terminal S2
2. Terminal §1
3. Terminal G
4. Terminat GND1

78-251

N d
Apply 12V to YELLOW lead ter- ¢ 2omn

minal and release

Click sound ® Check lead and cou-
Y pler in oil pan
| Normal ¢ Replace 2nd brake

solenoid valve

NOTE:
Refer to p. 7B-20 for physical function check of solenoid
valves.

Shift solenoid valve circuit will be checked by using ohm-

meter at TCM coupler.

1) With ignition switch turned OFF, disconnect TCM or PCM
coupler.

2) Bring ohmmeter probes in touch with coupler terminals
from harness side and measure each resistance.

Solenoid Terminal Resistance
Direct clutch S1-Gor GND1 8-20Q
2nd brake S2 -G or GND1 8-20Q
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THROTTLE VALVE OPENING SIGNAL CHECKING PROCE-

DURE [D}

FUEL INJECTION MODEL, for its procedure, refer to Sec-
tion 6E1 of this manual.

CARBURETOR MODEL, for its procedure, refer to section
6D of this manual.

POWER AND GROUND CIRCUITS CHECKING PROCE-
DURE (E]
(FOR CARBURETOR MODEL)
NOTE:
Forits procedure for FUEL INJECTION MODEL, referto Sec-
tion 6E1 of this manual.
- =
———""/ H - -
— f | 1} Disconnect couplers from transmission control module
\‘“—— | (TCM}.
\ ] [H f 2) Bring tester probes in each with coupler terminals from
— N harness side.
TR
12 - :F Check continuity between ter-
1 ' minal G and ground.
|
— ‘ No continuity
—_— 1
\ B I: ‘
\ “B” wires open or “B”
‘ Continuity wires ground faulty.
e
J
Turn ON ignition switch and
check voltage between termi-
nals G and IG.
Other than
10 - 14V
) 10 - 14V
Poor |G connection. “B/W" wire open or bat-
78034 If connection is OK, substitute a tery run down.
1. Terminal IG known-good TCM and recheck.
2. Terminal G .
3. Terminal SE
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~N oAWK

7B-035

. Oil level gauge

. Qil filler tube

. Radiator hose

. FULL HOT mark

. LOW HOT mark

. FULL COLD mark
. LOW COLD mark

7B-036

ON-VEHICLE SERVICE

MAINTENANCE SERVICE

FLUID LEVEL

HOT Level Check at Normal Operating Temperature

Be sure to check fluid level at every engine oil change. As
automatic transmission is designed to operate at normal

S T T T T s P I r e PR Npvey Qnom

operdiiy weinperdiure Willbll bU!leleUllub 0 IU L, - 0oU
{168°F - 176°F) of fluid, perform fluid level check when fluid
temperature is within the above temperature range. Driv-
ing at 60 km/h {37 mile/h) in D range for about 15 minutes
will raise fluid temperature to normal operating tempera-

.....

1) Place vehicle on level surface.

2) Apply parking brake and block vehicle wheels.

3} With selector lever in P position, start engine.
But DO NOT RACE ENGINE.

4} Run engine at idle speed and move selector lever
through each range and put it in P position again.

5) With engine running atidle, remove oil level gauge from
oil filler tube and wipe off oil level gauge with clean cloth.

6) Reinsert oil level gauge all the way into oil filler tube.

7) Take up the gauge and check oil level on it. The level
should be between FULL HOT and LOW HOT marks. If
level is below LOW HOT mark, add fluid to bring level to
FULL HOT mark.

NOTE:

# Do not overfill. Overfilling can cause foaming and loss
of fluid through vent. Then slippage and transmission
failure can result.

® Bringing fluid level from LOW HOT to FULL HOT re-
quires 0.35 liters {0.74/0.62 US/Imp. pt).

® Lesser volume than following table may fill up trans-
mission, in case that oil pan only is removed leaving
valve body as it is and reinstalled soon.

AST fluid specification

An equivalent of DEXRON®-II, IIE, 111

Fluid capacity

Pan and valve body
removal (left for 2 hours
or more)

3.5 liters
{7.4/6.2 US/Imp. pt)

Overhaul (assembled
with a new torque
converter)

4.9 liters
(10.4/8.6 US/imp. pt}
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. Gil level gauge

- FULL HOT mark

. LOW HOT mark

. FULL COLD mark
. LOW COLD mark

DB W N -

7B-037

COLD Level Check at Room Temperature of About 25°C
(77°F)

if transmission was overhauied or fivid was drained for oii
pan (and or valve body) service, refill fluid after assembling
and check its level according to following procedure.

1} Place vehicle on level surface.

2} Apply parking brake and block vehicie wheels.

3) With selector lever in P position, start engine and run it
atidle for 5 minutes. DO NOT RACE ENGINE.

4) Move selector lever through each range and put it in P
position again.

5} With engine running at idle, check fluid level on oil level
gauge. Fluid level should be between FULL COLD and
LOW COLD marks on oil level gauge.

6) If level is below LOW COLD mark, add fluid to bring level
between LOW COLD and FULL COLD marks. Use DEX-
RON®-II, IIE, III) or equivalent automatic transmission
fluid.

DO NOT OVERFILL.

The above COLD level! check is strictly temporary. There-
fore, as a final check perform HOT level check at normal op-
erating temperature as described previously.

FLUID CHANGE INTERVALS

If the vehicle is usually used under one or more of following
severe conditions, change fluid every 160,000 km {100,000
miles).

Severe Condition

® |n heavy city traffic where outside temperature regularly
reaches 32°C (90°F).

® In very hilly or mountainous areas.

® Commercial use, such as taxi, police vehicle or delivery
service.
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1. Qil pan
2. Drain plug 7B-038

1. Qilinlet hose
2, Oil cutlet hose 78-039

CHANGING FLUID

1) Raise vehicle.

2} With transmission cool, remove drain piug and drain
fluid.

3} Install drain plug gasket and drain plug to ¢il pan, and
tighten drain plug to specification.

Tirshtnmines Tarmia
nynuel Illls Twigue

(a): 21 N'm (2.1 kg-m, 15.0 Ib-ft)

4) Remove oil level gauge from oil filler tube, and add new
fluid from oil filler tube. Use DEXRON®-1I, IIE, 11 or
equivalent automatic transmission fluid.

NOTE:
e About 0.8 liters {1.7/1.4 US/Imp.pt) of fluid would be
necessary to refill oil pan.
# Draining or refilling volume of fluid may change de-
pending on draining time or temperature etc.

5) Check fluid level with transmission at room temperature
and at normal operating temperature as previously out-
lined.

OIL COOLER HOSES

Rubber hoses for oil cooler should be replaced every 3
years or 60,000 km (36,000 miles), when replacing it, be sure
to note the following.

® Replace clamps at the same time.

® Tighten clamps to specified torque.

® Check for fluid leakage after replacing.

® Confirm fluid level at normal operating temperature.

Tightening Torque
(a): 1.5 N-m {(0.15 kg-m, 1.0 Ib-ft}

Remaining thread for specified torque
“a":7-5mm {0.27 - 0.198 in.) as rough standard
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1. Oil pan
2. Wood block

78-040

73042

1. Cross slotted

balts

OIL PAN GASKET

REMOVAL

1) Raise vehicle and drain transmission fluid.

2) Remove oil pan from transmission,
After removing oil pan bolts, tap around oil pan lightly
with a plastic hammer for removal.

CAUTION:

® Never hammer oil pan hard, or it may get de-
formed.
It is recommended to hit oil pan indirectly
through wood block.

¢ Do not force oil pan off by using a flat tip screw-
driver or the like as it may cause damage to gas-
keted surface.

3) Remove gasket on mating surface thoroughly.

INSTALLATION

For oil pan installation, reverse its removal procedure using

care for the following.

1) Make sure to use new gasket.

2) Clean inside of oil pan before installation.

3) Clean oil cleaner magnet and install it in the position
right below oil strainer.

4) There are 15 oil pan securing bolts in all and two of them
have cross slot in their heads.
Mount these cross slotted bolts in such positions as
shown in figure after applying sealant to their threads.
However, do not apply sealant to other 13 bolts.

CAUTION:
Do not use sealant to gasket surface.

“A”": SUZUKI BOND No.1215, 99000-31110
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1. Qil pan 78044
o] " ! W
& j—~! — | .
= J T /
2 e &
\ AN, L i
B s ;
(@]
{a)
1
1. Qil strainer 78-045
12 3
N\ /[
P ;
T ‘,.
=

. 1. Coupler
| 2. 2nd brake solenoid valve
3. Direct clutch solenoid valve

7B.046

5) Tighten oil pan bolts to the following torque one after
another diagonailly.

CAUTION:
Over tightening of bolts may cause fluid leakage.

Tightening Torque
{a): 5 N-m {0.5 kg-m, 3.5 ib-fi]
(b): 21 N-m (2.1 kg-m, 15.0 Ib-ft)

6) Upon completion of installation, warm up transmission
and check for fluid level and leakage.

OIL STRAINER

1) Drain transmission fluid.

2) Remove oil pan.

3) Remove oil strainer.

4) Clean oil strainer.

5} Instail oil strainer to lower valve body.

Tightening Torque
(a): 5.5 N-m {0.55 kg-m, 4.0 Ib-ft)

6) Reinstall oil pan and refill transmission fluid.
7) Upon completion of instaliation, warm up transmission
and check for fluid level and leakage.

SHIFT SOLENOID VALVES

REMOVAL

1) Drain transmission fluid and remove qil pan.

2} Disconnect couplers from direct clutch and 2nd brake so-
lenoid valves, and then remove solenoid valves.

3) Remove solenoid valve wire harness with grommet
from upper side.
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A % 7/
1. Céuplew

2. 2nd brake solenoid valve
3. Direct clutch solenoid valve 7B-047

1. Coupler
2. Harness clamp
3. vehicle speed sensor 7B-048

INSTALLATION

1) Install solenoid valve wire harness to transmission case.
If grommet seal {O-ring} is damaged, replace.

2) Install direct clutch and 2nd brake solenoid valves to low-
er valve body. If solencid seal {O-ring) is damaged, re-
place.

Tightening Torque
{a): 8 N-m (0.8 kg-m, 6.0 ib-ft)

3} Connect solenoid valve wires to each solenoid valve.

4) Install oil pan to transmission and then refill transmis-
sion fluid. .

5) Connect solenoid valve wire harness coupler.

8) Upon completion of installation, warm up transmission
and check for fluid level and leakage.

VEHICLE SPEED SENSOR

1) Undo wiring harness clamp.

2) Disconnect vehicle speed sensor coupler.

3) Remove vehicle speed sensor bolt.

4} Pull out vehicle speed sensor by gripping sensor body.
5) For installing, reverse removal procedure.

NOTE:
Check to be sure that O-ring is in good condition.

Tightening Torque
(a}): 8 N-m (0.8 kg-m, 6.0 lb-ft)
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1. Throttle valve cam
2. Qil pressure control cable end 78048

e
e T
AL

A /| -
A "”’fg

\:wk"‘\ _i N
[

; el
|~ L)
AT g 78-050
1 1. Qil pressure control cable

2. Cable cover
3. Accelerator cable

@& : Adjusting nuts
® : Adjusting nuts

OIL PRESSURE CONTROL CABLE

DERANLIAL
NLITIWV VAL

1) Disconnect oil pressure control cable from accelerator
cable after removing cable cover.

2) Drain transmission fluid.

3} Remove oil pan.

4) Disconnect oil pressure control cable from throttle valve

0~am
i,

NOTE:

Oil pressure control cable can be disconnected from
throttle valve cam without removal of 2nd brake sole-
noid.

5} Disconnect oil pressure control cable from transmission
case.

INSTALLATION

Reverse removal procedure for installation. After connect-
ing oil pressure control cable to accelerator cable, check
and adjust oil pressure control cable play.

ADJUSTMENT

1) With cable cover removed, adjust clearance “a” to speci-
fication by turning nuts @. Nuts @ can be used for this
adjustment if necessary.

Clearance “a”: 0 - 0.5 mm {0 - 0.02 in,)

2) Tighten nuts and install cable cover.
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SELECT CABLE

. Clip

Pin

. E-ring {large)}

. Select cable

. E-ring {largast)

. Cable clamp

Cable bracket

Nut

. Manual selector cable joint

t

z
3
a4
5
6.
7.
B,
9

10. Bush

11. Manual shift lever
12, Washer

13, E-ring {small}

78-081

A: Apply water tight sealant
{Sealing compount 366E
99000-31090)

REMOVAL
1} Remove console box, if equipped.

2} Remove parking brake lever cover and shift control lever

cover.
3) Remove select indicator.

4) Disconnect select cable from selector lever and then

from floor bracket.

5} Disconnect select cable from transmission.

6} Disconnect select cable from dash

INSTALLATION

panel.

Install select cable by reversing removal procedure. Apply
grease to pin and cable joint. Adjusting procedure is as fol-

lows.
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1. Transmission range
switch

2. Select cable

3. Manuali shift lever

4. Manual select cable
joint

1. Manual select
1_ cable joint
i A Align with cable joint
. B: Tighten with wrench 7B-053

1. Transmission range switch
2. Transmission range switch joint 7B-055

ADJUSTMENT
1) Before tightening cable end nut, shift selector lever to N.
2) Also shift manual shift lever to N.

NOTE:
Make sure that nut and cable joint have clearance under
above conditions.

3} Turn nut A by hand till it contacts manual select cable
inint .
joint.
Then tighten nut B with wrench.
4) After select cable was installed, check for the following.
® Push vehicle with selector lever shifted to P.
Vehicle should not move.
® Vehicle can not be driven in N.
e Vehicle can be driven in D, 2 and L.

® Vehicle can be backed in R.

TRANSMISSION RANGE SWITCH

REMOVAL
1) Disconnect transmission range switch coupler.
2) Remove transmission range switch from transmission.

CAUTION:
Do not overhaul transmission range switch.

INSTALLATION _
1) Shift manual shiftleverto N, that s, to shift selector lever
to N.

2} Using flat tip screwdriver, turn transmission range
switch joint clockwise or countercliockwise to the posi-
tion shown in figure and check that a “click” is heard
from joint at this position.
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1. Transmission )
; gy
range switch 5

I
raj

\

3) After installing transmission range switch to manual
shift shaft, move transmission range switch by hand in
arrow direction as shown in figure. Stop at the position
where a “click” from joint is heard or felt by hand and
then secure it.

Tightening Torque
{(a): 18 N-m (1.8 kg-m, 13.5 Ib-ft)

4) Connect coupler and clamp wire harness.

5) Upon completion of transmission range switch installa-
tion, check for its proper installation according to the fol-
lowing.

@ Apply parking brake and block vehicle wheels.
@ With selector lever shifted to P, turn starter switch ON

and check that this causes starting motor to operate.

@ Shift selector lever from P to N, turn starter switch ON
and check that this causes starting motor to operate.

@ Shiftselectorleverfrom Nto L andthen backto N, turn
starter switch ON and check that this causes starting
motor to operate.

® Shift selector lever from N to P and check starting mo-
tor for operation as in step @,

® Check to make sure thatin any other range than P and
N, starting motor doesn’t operate even when starter
switch is turned ON.

@ Turn ignition switch ON {without starting engine) and
shift selector lever to R. Then check that back up lights
light.

6) If any check result was unsatisfactory in step ®, remove
transmission range switch and perform step @ to @ all
over again.
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1. Selectar assembly

2. Selector lever assembly
3. Indicator assembly

4. Screw

5. Knob assembly

6. Screw

78-087

MANUAL SELECTOR

REMOVAL

1} Remove selector knob screws and then selector knob.
2} Remove console box, if equipped.

3) Remove select indicator assembly.

4} Remove illumination lamp coupler.

5) Remove select cable from selector lever.

6) Hoist vehicle.

7) Remove 4 housing nuts.

8) Remove lever housing with selector lever from floor.

NOTE:

¢ Knob and push button must not be disassembled.
e Do not drive out detent pin.

INSTALLATION

Assemble selector by reversing removal procedure, replac-
ing parts with new ones as necessary. Apply grease to por-
tions indicated as “A” in figure.

NOTE:
¢ When installing knob, make sure that there is a slight
clearance between detent pin and cam bottom when
knob button is pushed in all the way.
® Check selector for proper operation as follows.
1. With knob button pushed half way, N to R and D to 2
shifts are available (but not any other shift).
2. With knob hutton pushed all the wayin, 2to L and R
to P shifts are available.
® Check that illumination lamp lights when light switch is
turned ON.

Tightening Torque
(a): 13 N-m (1.3 kg-m, 9.5 Ib-ft)
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TRANSMISSION UNIT REPAIR OVERHAUL

7 7 -'|>,4|ﬂ"”l‘lm W

1. Input shaft 9. Rear planetary gear
2. Torque converter 10. 1st-reverse brake
3. Second brake band 11. Cne-way clutch

4. Second brake piston cover 12. Forward clutch

5. Front planetary gear 13. Countershaft

6. 0il pressure control cable 14. Direct clutch

7. Qil filler tube - 15. Qil pump

8. Oil level gauge 16, Differential

78-058
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1. Drive plate
2. Screwdriver

1. Starting motar P

2 Starting moior
mount bolts

T8-080

DISMOUNTING

1} Take down en
6A1.)

2) Disconnect vehicle speed sensor, shift solenoid and
transmission range switch from engine harness at cou-
plers.

3) Remove torque converter housing lower plate.

4) Remove drive plate bolts.

To lock drive plate, engage a screwdriver with the drive
plate gear.

5) Remove starting motor.

6) Remove bolts and nuts fastening engine and transmis-
sion, and remove transmission from engine,

NOTE:

When removing transmission from engine, move it in
parallel with crankshaft and use care so as not to apply
excessive force to drive plate and torque converter.

WARNING:

Be sure to keep transmission with torque converter
horizontal or facing up throughout the work.
Should it be tilted with torque converter down,
converter may fall off and cause personal injury
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1. Drive plate ! i REMOUNT'NG
2. Screwdriver / / _ ) N B .
For remounting, reverse dismounting procedure.
S/ The important steps in installation are as follows.
¢ Tighten drive plate bolts to specified torque.
Tightening Torque
{a): 18.5 N-m (1.85 kg-m, 13.5 |b-ft)
1 e Tighten starting motor mounting bolts.
| e
Tightening Torque

(b): 23 N-m {2.3 kg-m, 16.5 Ib-ft}

1. Starting motor
2. Starting motor
mount bolts 2.1b) TB-062

® Remount engine with transmission according to proce-
dure described in Section 6A1.

® Set each clamp for wiring securely.

¢ Adjust accelerator cable.

® Adjust select cable.

o Refill fluid and adjust its level at normal operating tem-
perature.

e Check to confirm engine and transmission function ac-
ceptably. :

¢ Make sure that there is ho evidence of fluid leakage.

COOLER LINE FLUSHING

In a major transmission failure, where particles of metal
have been carried with the fluid throughout transmission,
it will be necessary to flush out oil cooler and connecting
lines thoroughly.
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TORQUE CONVERTER DIAGNOSIS

STATOR ASSEMBLY FREEWHEFI ©
If the stator roller clutch becomes ineffective, the stator as-
sembly freewheels at all times in both directions. With this
condition, the vehicle tends to have poor acceleration from
a standstill. If poor acceleration problems are noted, what
to be checked first are that the exhaust system is not

blocked, the engine is running properly and the transmis-
sion is in 1st gear when starting out.

STATOR ASSEMBLY REMAINS LOCKED UP

If the stator assembly remains locked up at all times, the en-
gine rpm and vehicle speed will tend to be limited or re-
stricted at high speeds. The vehicle performance when
accelerating from a standstill will be normal. Engine over-
heating may be noted. Visual examination of the converter
may reveal a blue color from the overheating that will re-

sult.

Under above conditions, if the converter has been removed
from the transmission, the stator roller clutch can be
checked by inserting a finger into the splined inner race of
the roller clutch and trying to turn the race in both direc-
tions.

The inner race should turn freely clockwise, but be heavy to
turn counterclockwise.

1. Stator inner race
{should turn freely clockwise) 78-063

NOTE:

e Converter placed with its flange upright does not fit for
this inspection.

¢ For proper checking, position converter with its flange
horizontal. :

e Turn stator inner race clockwise as quickly as possible
with finger, then turn reversely at the same speed and
feel difference of enertia.
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78-065

DO NOT REPLACE CONVERTER FOR FOLLOWING

CONDITIONS:

1) The fluid has an odor, is discolored, and there is no evi-
dence of metal particles. There is no indication of exis-
tence of internal damage, or oil pump damage. Dump

out as much fluid as possible from the converter and re-
place enly the oil pumnp screen in the pan,

2) A small amount of wear {(sometimes referred tc as fret-
ting wear) appears on the hub where the oil pump drive
gear is located. A certain amount of such wear is normal
for both the hub and oil pump gear. Neither the converter

.y [ | Du ...... o e caca [ T et |

107 thie oil pump assembly should be repiacea.

DISASSEMBLY

CAUTION:

® Thoroughly clean transmission extenor before
overhauling it.

¢ Keep working table, tools and hands clean while
overhauling.

® Use special care to handle aluminum parts so as not
to damage them,

® Do not expose removed parts to dust. Keep them al-
ways clean.

1) Remove torque converter.

2) Remove engine mounting LH bracket.

3) Remove oil level gauge and oil filler tube. -

4) Drain transmission fluid.
To drain fluid better, tilt transmission in various direc-
tions.
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1. Direct clutch solencid valve coupler

2. 2nd brake solenoid valve couplar

78-067

1. Oil pressure control cable
2. Throttle valve cam

2

7R-0R9

1. Manual valve

2. Valve body bolt

5) Remove oi! pan and oil pan gasket.

NOTE:

¢ For removal of oil pan, do not turn transmission over

as this will contaminate valve body with foreign mat-
ters in the bottom of oil pan.

¢ When removing oil pan, tap around it lightly
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6) Disconnect couplers of direct clutch and 2nd brake sole-
noid valves.

7) Remove 2 oil tubes from lower valve body.
Remove them by pulling up tube end with a screwdriver.

8} Disconnect oil pressure control cable from throttle valve
cam and then remove cable,

9) Remove oil strainer and lower valve body.
For removal of lower valve body, remove 11 bolts shown
in figure.

CAUTION:
Be careful not to let manual valve fall off when re-
moving valve body assembly.
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>

78-071

1. Piston rod
2. Qil hole Blow air

A: Stroke measuring mark
B: Identification mark

1. 17 mm socket (Install with bolt)
2. Snap ring

3. Fiston cover

4. Second brake piston

10} Remove second brake accumulator upper spring and

remove accumulator pistons and springs.

Position a rag on pistons to catch each piston,

To remove pistons, force low-pressure compressed air
(1 kg/cm?, 15 psi, 100 kPa, max) into hole as shown, and
pop each piston into the rag.

NOTE:
Do not push accumulator pistons with fingers or any-
thing before removing them. Pushing them may cause

compressed fluid in accumulator to spew out of hole at
face and clothes.

11} Remove second brake band cover and gasket.
12) After removing second brake band cover, check second

brake piston stroke as follows.

@ Scribe mark on piston rod as shown in left figure.

@ Blow air into oil hole and measure rod stroke.

@ If stroke is out of specification, replace piston rod
with the one of different length or replace second
brake band.
2nd brake piston rod of 2 different lengths are avail-
able as spare parts.

Piston rod length | Identification mark

Available

piston rod 121.3 mm (4.77 in.) | Unmarked

122.7 mm (4.83 in.}) | Marked

Piston rod stroke “a”“: 1.5 - 3.0 mm (0.06 - 0.11 in.)

13) Remove second brake piston.

@ Install 17 mm socket with 8 mm bolt.
@ Apply valve lifter as illustrated and push in piston
cover.

Special Tool
{A). 09916-14510

® Remove snap ring by using screwdriver{s) or the like.
@ Remove tools and take out 2nd brake piston cover
and piston. Tap cover head lightly to pull out cover.
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1. Solenoid wire

hol
old plate nut a K @%

2. Solenoid wire
harness clamp

&\\mlll( H(iiNig=
. LY,
x4

7B-074
1. Qil pump

1. Second brake
band pin

7B-076

1. Direct clutch
2. Input shaft

78.-077

14) Remove solenoid wire harness.
(© Remove wire hold plate securing nut.

@ Remove 2 wire clamps on transmission and pull out
solenoid wire,

15) Remove oil pump.

M Bamnva B Ail niimn aacnrinag halic
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@ Remove oil pump by using special tool.

CAUTION:

Make sure that 2nd brake piston and piston rod
have been removed before oil pump removal. If
not, they may cause breakage of 2nd brake
band.

Special Tool
{B): 09918-48210
16) Remove transmission case housing.
(D Remove housing internal bolts and external bolts.
@ Remove housing while tapping around it lightly with
a plastic hammer.

17) Remove second brake band pin.

18) Remove direct clutch and forward clutch at the same
time while holding input shaft.

NOTE:
Be careful not to loose ring gear race and bearing which
may sometimes stick to input shaft.
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1. Direct clutch -
2. \nput shaft 78073

1. Ring gear ’
2. Bearing oo 78079

1. Planetary sun gear 78081

1. One-way clutch snap ring 78.082

)} Remove direct clutch assembly from input shaft.

19
20) Remove second brake band,

21) Remove front planetary ring gear and ring gear bear-
ing.

22) Remove front planetary gear assembly.

23) Remove planetary sun gear and front planetary gear
bearing.

24) Remove one way clutch snap ring by using a screwdriv-
er.

NOTE:

Use care not to damage transmission case when re-

moving snap ring.
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1. Rear planetary gear assembly 1

2. One-way clutch assembly J‘/

e ) g

O

.2
TB-083
3
/ : ol =l
1. Rear planetary ring gear
2. Ring gear bearing
3. Bearing race 7B-084

78-085

7B-086
1. Snapring

8087

1. Flange

25) Remove one way clutch and rear planetary gear.

26) Remove rear planetary ring gear, ring gear bearing and
washers.

27) Check 1st-reverse brake clearance.
Measure clearance between snap ring and flange with

feeler gauge. If out of specification, replace 1st-reverse
brake discs or plates.

1st-reverse brake clearance
0.58 - 1.92 mm (0.023 - 0.075 in.)

28) Remove 2 snap rings by using a flat tip screwdriver.

29) Remove 1st-reverse brake flange, discs, plates and
damper plate.

30) Remove differential gear assembily.
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1. Rear cover )
A: Places to tap for removal /
c .- ) .

1. Reduction driven gear nut
2. Output shaft

TB-DB9

78.090

F8-u

31) Remove rear cover,
@ Remove 10 bolts and 2 nuts.
- @ Remove rear cover by tapping A with plastic ham-
mer as shown in figure.

32) Remove reduction driven gear nut.
@ Undo caulking.
@ Shift manual shift lever to P so that output shaft is
locked.

@ Loosen nut.

CAUTION:
Calmly apply torque to loosen nut so as not to
damage reduction gear or parking lock pawl.

33) Pull out reduction driven gear.

34} Drive countershaft out with a plastic hammer.

CAUTION:

To avoid unnecessary damage of speed sensor
due to contact with countershaft gear, it should be
removed previously,
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1. Qutput shaft
2. Transmission case

78-082

1. Parking lock pawl shaft
2. Parking lock pawl

7B-093

1. Return spring assembly

35) Remove output shaft by pushing outer race of internal
output shaft bearing with special tools from inside of

transmission case.

CAUTION:
¢ Do not hit output shaft or shaft end will be dam-

aged.
¢ Hold special tools by hand while hitting them

and avoid their bounce.

Special Tool
(C): 09925-18010
(D): 09927-08210

36) Remove parking lock pawl, pawl shaft and sleeve, etc.
@ Pull out parking lock pawl shaft and spring.
® Remove parking lock pawl.

@ Pull out parking lock paw! sleeve.
@ Remove manual detent spring assembly and manual

shift shaft.

37} Remove 1st-reverse brake piston.
@ Push down return spring assembly and remove snap

ring.

78-095
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@ Take out return spring assembly.

1. Return spring assembly
2. 1st-reverse brake piston 2 78-096

@ By blowing air, push out 1st-reverse brake piston.

CAUTION:

® Blow air very carefully, or outer O-ring will be
damaged.

e Pull out piston by using long nose pliers, if
failed to remove it by air blow.

® Without replacing O-rings prepared, do not
attempt to remove piston. '

TB-097
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7B-098

7B-395%

7B-100

CLUTCH AND BRAKE PARTS DIAGNOSIS
SYMPTOMS ‘

Clutch Discs and Brake Band

Dry and inspect them for pitting, flaking, wear, glazing,
cracking, charring and chips or metal partictesimbedded in
lining.

if discs or brake band show any of the above conditions, re-
placement is required.

Clutch Steel Plates

Dry plates and check for discoloration. If plate surface is
smooth and even color smear is indicated, the plate sould
be reused. If severe heat spot discoloration or surface scuf-

fing is indicated, the plate must be replaced.

Clutch or Brake Return Spring Assembly

Evidence of extreme heat or burning in the area of clutch
may have caused springs to take a heat set and would re-
quire their replacement.

POSSIBLE CAUSES OF BURNING

Forward and Direct Clutch Discs

® Stuck or leak in check ball in clutch piston.

® Damaged clutch piston seals.

¢ Worn or broken seal rings.

® Obstruction in solenoid valves or shift valves.

¢ Disconnected speed sensor, solenoid or controller.
e Leak in valve body gaskets.

® Low line pressure.

1st/REV Brake Discs and 2nd Brake Band

o Damaged piston seals.

& QObstruction in solenoid valves or shift valves.
e Leak in valve hody gaskets.

& Low line pressure.
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SUB ASSEMBLY SERVICE

78101

1. Transmission case housing 6. Front planetary ring gear
2. Sun gear & sun gear input 7. Upper & lower valve bodies
drum 8. Countershaft
3. Output shaft 9. Direct clutch
4, Gil purmnp 0. Input shaft
1

1
1

5. Transmission case . Differential

CAUTION:

o Keep component parts in group for each sub assembly and avoid mixing them up.

o Clean all parts with cleaning solvent thoroughly and air dry them.

® Use kerosene or automatic transmission fluid as cleaning solvent.

® Do not use wiping cloths or rags to clean or dry parts. :

e All oil passages should be blown out and checked to make sure that they are not obstructed.

e Keep face and eyes away from solvent spray while air blowing parts.

¢ Check mating surface for irregularities and remove them, if any, and clean it again.

¢ Soak new clutch dises and brake band in transmission fluid for 2 hours or more before assem-
bly.

® Replace all gaskets and O-rings with new ones.

¢ Apply automatic transmission fluid to all O-rings except oil pump cover seal.

® When installing sealring, be careful so that it is not expanded excessively, extruded or caught.

® Replace oil seals that are removed and apply grease to their lips.

# Before installing, be sure to apply automatic transmission fluid to sliding, rolling and thrust-
ing surface of all component part. Also after installation, make sure to check each part for
proper operation.

» Always use torque wrench when tightening bolts.
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OIL PUMP

802

1. Qil pump hody oil seal

2. Qil pump body

3. Cover seal (Apply grease)
4, Drive gear

5. Driven gear

6. Oil pump cover

7. Cover seal ririg

Removal

1) Remove 2 oil pump cover seal rings.
2) Remove oil pump cover seal {O-ring).
3) Remove 11 bolts.

4) Remove oil pump cover.

Inspection

1) Inspect pump body oil seal.
Check for wear, damage or cracks.
Replace oil seal if necessary and apply grease to its lip
portion slightly when it is installed.

2} Check body clearance of driven gear,
Push driven gear to one side of body. Using a feeler
gauge, measure clearance between driven gear and
body.
If clearance exceeds its limit, replace gear.

Body clearance
Standard : 0.07 - 0.15 mm {0.0028 —~ 0.0059 in.)
Limit : 0.3 mm (0.011 in.)

1. Qil pump drive gear
2. Driven gear
3. Body 78-103
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1. Pump body cres-
cent portion

1. Strainghtedge (Press it

down while measuring)

1. Qil seal
2. Oil pump body

78-106

76197

3) Check tip clearance of both drive and driven gears.
cent.
if clearance exceeds its limit, replace gear.

Tip clearance
Standard : 0.11 - 0.14 mm (0.0044 - 0.0055 in.)
Limit :0.3mm (0.011in.)

4) Check side clearance of both gears.

Using a straightedge and a feeler gauge, measure side
clearance between gear and pump body.

Side clearance
Standard : 0.02 - 0.05 mm (0.0008 — 0.0019 in.)
Limit : 0.1 mm {0.0039 in.)

Installation

1) Install pump body oil seal.
Use special togl and hammer to instali it, and then apply
grease to its lip portion.

Special Tool
{A): 09913-85210

2) Install driven gear and drive gear to pump body after ap-
plying fluid to gears.

3) Install pump cover to pump body and tighten 11 pump
cover holts to specification.

Tightening Torgue
{a): 10 N-m {1.0 kg-m, 7.5 Ib-ft}

4) Install 2 oil pump cover seal rings.

5) Apply transmission fluid to oil pump bushes and 2 seal
rings.

6) Install cover seal (O-ring) applied with grease and make
sure that it is not twisted or extruded.

7) Check drive gear for smooth rotation.
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DIRECT CLUTCH

. Direct clutch washer
. Direct clutch drum 112

. Inner seal 2
. Dirget cluteh piston

=
Y

. Spring saat snap ring 7
. Clutch plate :
. Clutch disc

. Clutch flange

. Clutch plate snap ring

WMo hwN

= o -a
N o

. Return spring seat 8
\m

I\
»

76-108

Preliminary Check

Check direct clutch clearance before disassembly.

For checking clearance, measure height between snap ring
and clutch flange by using vernier as shown in figure. If
height is within specification, it means that clutch clearance
is within specification. If height is out of specification, re-
piace clutch discs or plates with new ones.

1. Snap ring

2. Clutch flange ww | Height "a”: 2.49 — 3.06 mm (0.088 - 0.120 in.)

Removal
1) Remove clutch plate snap ring.
2) Remove clutch flange, discs and plates.

1. Flange 78-110

3 3) Remove spring seat snap ring.
Compress piston return springs by using special tool
and then remove snap ring.

CAUTION:
1 Do not compress spring seat too much. Excessive
1. Direct clutch compression may cause to spring seat to become
drum distorted.
2
2. Spring seat
snap ring Special Tool

3. Press e (A): 09926-98310
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¢ 7
; 8112

1. Direct chutch drum

7B-113

1. Direct clutch piston
2. Quter seal

78-114
1. Direct clutch piston

2 7E-11%

1. Direct clutch piston
2. Quter seal

T8-116

4} Remove spring seat and return spring assembly.

5) Remove direct clutch piston.
Blow compressed air through drum oil hole to remove
piston. If piston does not pop out, take out piston with
long nose pliers.

6) Remove inner seal from drum.
7) Remove outer seal from piston.

T LRIT oT0 TN e

Inspection
1} Check valve (steel ball) for free movement in piston.
2) Check valve for leakage by using low pressure air.

If found faulty, replace piston.

Installation

1} Install inner seal (O-ring).
Apply transmission fluid to inner seal and fit it in drum.
Use new inner seal.

2) Install outer seal (O-ring).
Apply transmission fluid to outer seal and fit it to piston.
Use new outer seal.

3) Install piston into drum.
Be careful so that seals (O-rings) do not get twisted or
caught.
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1. Spring seat
2. Direct clutch drum

3. Return spring assembly

4. Spring seat snap ring

5. Press

A: Projection to retain snap ring

7B-117

1. Flange

7B-118

1. Snap ring
2. Clutch flange

78-119

7B-120

4) Install clutch return spring assembly.

5) Install spring seat.

6) Install snap ring.
Compress return springs and install spring seat snap
ring in groove. Place special tool {clutch spring com-
pressor} on spring seat and compress springs with

nregs and then install snan ring usina a screwdrivar,
pr ,andthen, I I snap ring usin river,

pr- TS ulai 4 o iy O SUiDYYL

CAUTION:

¢ Check to make sure that snap ring is securely
fitted in 4 projections A of spring seat.

e Do not compress return spring more than nec-

~ s BRI e 1TSS

essary.

Special Tool
{A): 09926-98310

7) Install discs, plates and flange in following order.
® Plate — @ Disc — @ Plate — @ Plate — ® Disc —
® Flange

NOTE:
if new clutch discs are installed, soak them in automat-

ic transmission fluid for 2 hours or more before assem-
bly.

8} Install clutch plate snap ring.

9) After installing clutch plate snap ring, measure height
between snap ring and clutch flange as previously out-
lined. If height is out of specification even when new
ciutch discs and plates are installed, install flange of dif-
ferent thickness. Following 2 types of clutch flanges are
available as spare parts.

Height “a”: 2.49 - 3.06 mm (0.098 - 0.120 in.)

Available clutch flange 3.00 mm/0.118 in.
size (thickness) 3.37 mm/0.132 in.

10) Check piston for movement by blowing air through oil
hole in drum.

CAUTION:

Apply only low pressure air for checking move-
ment.

Excessive air pressure may cause damage to
spring seat.
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FORWARD CLUTCH

S e
| )
| [];/ sl ®@ pors

. Ingut shaft seal ring

. Input shaft bearing
N
fop, ™
e
(<2

1

2

3

NN\ :

\ \gg ) '-""l' ! 5. Bearing race
\ | " 12 6. Input shaft
) 10 7. loner seal
ﬁ | 8. Forward clutch piston

9 9. Outer seal

10. Return spring
11. Return spring seat
12. Spring seat snap ring
. Cluteh plate
. Clutch dise
15. Clutch flange
7B 16. Clutch plate snap ring

%
wn
-2}
PR
~ W

1 *a* 2 Préliminary Check

Check forward clutch clearance before disassembly.

For checking clearance, measure height between snap ring
and clutch flange by using vernier as shown in figure. If
height is within specification, it means that clutch clearance
is within specification. If height is out of specification, re-
place clutch discs or plates with nhew ones.

Height “a”: 2.01 - 2.68 mm (0.079 - 0.105 in.)

1. Snap ring
2. Clutch flange

Removal
1} Remove clutch plate snap ring.
2) Remove flange, discs and plates.

78123

1. Flange

3} Remove seat snap ring.
Compress piston return springs and remove snap ring.
Place special 100l (clutch spring compressor) on spring
seatand compress spring with a press, and then, remove
shap ring, using a screwdriver.

CAUTION:

Do not push down return spring more than neces-
1 sary.

1. Spring seat snap ring : ' Special Tool

2. Press 78124 (A). 09926-98310
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78126

18-126

1. Spring seatsnap ring
2. Press

18197

4} Remove spring seat and springs.

5} Remove forward clutch piston.
Blow compressed air through input shaft ¢il hole to re-
move piston. If piston does not pop out, take it out with
long nose pliers.

6) Remove inner and outer seals {O-rings) from piston.

Inspection

1) Check valve (ball) for free movement in clutch piston.

2) Check valve for leakage by using low pressure air, If
found faulty, replace clutch piston.

Installation

1} Install inner and outer seals (O-rings) to clutch piston.
Apply transmission fluid to them and fit to piston. Use
new seals.

2) Install piston into input shaft drum.
Use care s¢ that seals do not get twisted or caught.

3) Install 18 piston return springs and spring seat.

4) Install spring seat snap ring.
Compress return springs and install snap rings in groove
by using a screwdriver.
Place special tool {clutch spring compressor) on spring
seat and compress springs with a press.

CAUTION:

® Check to make sure that snap ring is securely
fitted in 4 projections of spring seat.

® Do not compress return spring more than neces-
sary.

Special Tool
(A): 09926-98310
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78-128

1. Flange

1. Snap ring
2. Clutch flange 78-129

7B-130

5} install discs, plates and flange in following order.

@ Plate — @ Disc — @ Plate — @ Disc — ® Plate —
® Disc — @ Flange

NOTE:
Before assembly, new discs should be soaked in auto-
matic transmission fluid for 2 hours or more.

6) Install clutch plate snap ring.

7) After installing clutch plate snap ring, measure height

between snap ring and clutch flange as previously out-
lined. If discs and plates are new and yet out of specifica-
tion, install flange of different thickness. Following 2
types of clutch flanges are available as spare parts.

Height “a”: 2.01 - 2.68 mm (0.079 - 0.105 in.)

Available clutch flange 3.00 mm/0.118 in.

size {thickness) 3.37 mm/0.132 in.

8) Chack clutch piston for movement by blowing air

through input shaft oil hole.

CAUTION:
Apply only low pressure air, or spring seat may be
damaged.
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VALVE BODY

] ]
ks §u
e B i R
3 3T

24
7813

1. Upper valve body ass'y 9. Lower valve body ass'y 17. Balt
2. Valve bady bolt 10. Qil strainer 18. 2nd brake accumulator piston
3. Valve body baolt 11. Bolt 19. Bt accumulator spring
4. Valve body bolt 12. Forward tlutch accumulator tube 20. Booster plug
5. Valve body bolt 13. 2nd brake 21, O-ring
8. Valve body plate 14. Bolt 22. Accumulator forward clutch piston
7. Valve body gasket 15. Bolt 23. Accumulator spring
8. Valve body ball 16. Bolt 24, Cooler by-pass valve
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2, Steel ball

78132

1. Upper valve body

Reamer bolt

@ Q@ @ @ @
D A B A B
‘ |
b
@
B
o
4 @
@ B
A 0
° o
A B
e 0 @
@ B
C
A c A
a @ @ 78133
Bolt . Length Bolt head shape Pieces
A 295 mm{1.16in.) | Deep recess 6
B I mm(1.49in.) Deep recess ]
C 44 mm{1.73in.) Deep recess 2
D Normal recess 2

Important Steps in Disassembly and Reassembly of

Valve Bodies

® When disassembling valve body, be sure to keep each
valve together with its corresponding spring.

e When removing upper valve body from lower one, be
careful not to let 4 steel balis shown in figure fall off.

YA H H H
¢ When assembling, install these four (4} steel balls in

in upper valve body as shown in figure.

1inh
]

11 2uwii

® Replace each gasket with new one. Make sure that new

gasket is the same as old one before installation.

¢ Wheninstalling each valve to valve body, use special care
for proper installing direction.

e Several of throttle valve rings are used at throttle valve in
upper valve body. Be sure to install the same number of
throttle valve rings as those used before disassembly.

® When installing lower valve body cover and gasket to
lower valve body, tighten lower vaive body bolts to speci-
fication.

Tightening Torque for lower valve body cover bolts
5 N-m (0.5 kg-m, 3.5 Ib-ft)

e Tighten throttle valve cam bolt to specification.

Tightening Torque for cam bolt
7.5 N-m {0.75 kg-m, 5.5 Ib-ft)

® When installing upper valve body to lower one, install 16
upper valve body bolts and tighten them to specified
torque.

1) - Lightly install 2 reamer bolts (positioning bolts) to D.

2) - install all other 14 bolts.

3) - Tighten 4 bolts @ to specification.

4) - Tighten 8 bolts @ to specification.

5) - Tighten 2 bolts @ and 2 reamer boits @ to specifica-
tion.

Tightening Torque for upper valve body bolts
5.5 N-m (0.55 kg-m, 4.0 Ib-ft)
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COUNTERSHAFT AND OUTPUT SHAFT

1. Countershaft 7. Bearing backing ptate

2. Qutput shaft 8. Snapring

3. Snap ring 9. Reduction driven gear

4. Rollar bearing 10. Reduction’driven gear nut
5. Spacer 11. Output shaft seal ring

€. Ball bearing 12. Qutput shaft bearing

7B-134

7B-135

8-138

A: For countershaft
-y - bearing

Countershaft Bearings
Removal
1) Remove snap rings by using a screwdriver.

2} Remove backing plate (rear cover side).
3) Remove front and rear countershaft bearings.
@ Using special tools {(Bearing remover and sliding
shaft), remove bearing.
@ Remove other side of bearing in the same way.

Special Tool
{A): 09941-64511
(B): 09930-30102

Installation

1) Install countershaft bearing {roller bearing) to case.
Use special tools (Bearing installer attachment and in-
staller handle),
The bearing installer attachment has two sides.
Use small side A for installation of countershaft bear-
ings.

Special Tool
{A): 09924-74510
(B): 09926-88310
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1. Countershaft spacer

B-138

1. Output.shaft bearing
2. Bearing puller

[Yap]
3. Soft jawed vise

76139

1. Seal ring 1
2. Output shaft
3. Bearing

4. Bearing puller

7B-141

1. Bearing {cover side)
2. Qutput shaft

78.142

2) Install snap ring.

3) Install countershaft spacer to case.

4) Install another countershaft bearing (ball bearing) to
case.
Use special tools (Bearing installer attachment and in-
staller handle).

B) Inctall heari
wfg VPR RAReST

Qutput Shaft Bearings

Ramaoval

1) Remove cover side bearing.
Hold cutput shaft with soft jawed vise and remove bear-
ing by using bearing puller.

2} Install inside bearing.
Hold bearing by using bearing puller and drive out shaft
with press.

CAUTION:
Never hit shaft end where seal ring is installed so
as not to distort ring slit.

Installation
1) Install inside bearing.
Use special tool with press.

Special Tool
(A): 09913-85210

2) Install cover side bearing.
Hold shaft at parking lock gear and press-fit bearing by
using special tool with press.

Special Tool
(B): 09944-66020
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DIFFERENTIAL ASSEMBLY
Servicing procedure for differential assembly is similar to that for manual transmission. Section 7A

of Service Manual mentioned in FOREWORD of this manual for further information.

10

7B-143

1. Differential pinion
2. Differantial gear
3. Side pinion shaft
4. Spring pin
5. Side pinion washer
B. Side gear washer
{selection)
. Differential case
. Final gear
9. Final gear bolt
10. Differential side oil seal
11. Differential side bearing
12. Speedometer drive gear
13. Washer
14, Side beaning shim
{Selection)
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£
(e [
1. Side bearingW

2. Bearing puller 7B-144

1. Diff. side bearing (R)
2. Bearing puller

78-145

1. Differential case

2. Differential gear

3. Differential pinion
shaft

TR-146

78-147

1. Diff. side
bearing (R}

2. Speedometer
drive gear

3. Diff, gear

4. Diff. case

5. Diff. side
bearing {L}

Disassembly
1) Remove diff. side bearing (L).
Use special tool and puller for its removal.

Special Tool
(A): 09925-88210

2) Remove final gear.
Hold diff. case with soft jawed vise and remove 8 holts
then take out final gear.

3) Remove diff. side bearing (R).
Drive it out by using special tool, bearing pulier and

press.

Special Tool
(B): 09913-80112

4) Remove speedometer drive gear.

B) Remove side pinion shaft pin.
Use special tool and hammer for its removal.

Special Tool
(C): 09922-85811

6) Remove side pinion shaft, differential pinions with each
washer, differential gears with each washer.

Adjustment and Reassembly

Prepare replacing parts as required and proceed to reas-

sembly. Make sure that all parts are clean.

1) install differential gears.
Measure and adjust thrust play referring to Section 7A of
Service Manual mentioned in FOREWORD of this manu-
al, and then assemble them with suitable thrust washers.

2) Drive in side pinion shaft pin from right side till it is flush
with diff. case surface.

3) Install diff. side bearing {L). Face its seal side inward (diff,
case side) and press-fit by using the same special tool
with right hand bearing in step 5).

4} Install speedometer drive gear.

5) Install diff. side bearing (R). Face its seal side inward and
press-fit it by using special tool with copper hammer.
While press-fitting, support diff. assembly as illustrated
so that left hand bearing is floating.

Special Tool
(A): 09951-76010
(B): 09951-16060
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1. Final gear bolt
2. Final gear
3. Torque wrench
4, Soft jawed vise
A: Deeper flange side from gear edge

“a” + "b" + gasket

Case-to-bearing
clearance

78 149

1. Transmission case housing

2. Straightedge 78150

1, Transmission case
2. Straightedge

6) Hold differential assembly with soft jawed vise, install fi-

nal gear and then tighten it with 8 bolts to specifed
torque.

NOTE:
Place offset side of final gear flange toward differential
case.

CAUTION:
Use of any other bolts than specified ones is pro-
hibited.

Tightening Torque
{a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

Shim Adjustment For Differential Side Bearing
Before installing differential assembly to transmission
case, sefect a differential side bearing shim as follows.

1) With gasket removed, measure dimension “a” of trans-

2

—

mission case housing (from mating surface to bearing
bore bottom) by using straightedge and vernier caliper.
The dimension “a” can be obtained by subtracting

straightedge width "d” from measured value.

Dimension “a” = measured value — straightedge
width “e”

In the same manner as the above 1), measure dimension
“b" of transmission case (from mating surface to bear-
ing bore bottom).

Dimension “b” = measured value - straightedge
width “e”
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18-152

1. Differentkal
2. Straightedge
Case-to-bearing Available
clearance “d” shim size
0.56-0.7mm 0.56 mm
(0.022 -0.028in.) (0.022in.)
0.7-0.8 mm 0.7 mm
{0.028 -0.031in.} (0.028in.)
08-90.9mm 0.8 mm
(0.031-0.035in.}) (0.031in.)
0.8-1.12mm 0.9 mm

(0.035 -~ 0.044 in.}

{(0.0351in.)

3} Place differential assembly on surface plate and mea-
sure dimension “c” (bearing-to-bearing).

Dimension “c” = measured value — straightedge
Width lldﬂ'

4) Obtain case-to-bearing clearance “d” in following cal-
culation.

lldﬂ' = (.llal'r + "bll + 0.4) —_ {llcl'l' + 0.2)
0.4mm (0.016 in.): Gasket thickness

0.2mm {0.008 in.): Intended to absorb the measurement
error

B) Select a shim from among available sizes and install it
between transmission case and side bearing.

CAUTION:

Installing of over sized shim beyond specification
may cause tight rotation and consequential bear-
ing damage.




AUTOMATIC TRANSMISSION 7B-77

ASSEMBLING UNIT

CAUTION:

¢ Automatic transmission consists of highly precise parts. As even a flaw in a small part may
cause oil Ieakage or decrease in function, check each part carefully before installation.

¢ Clean all parts with compressed air. Never use wiping cloths or rags.

¢ Before assembling new clutch discs and brake band, soak them in automatic transmission
fluid for at least 2 hours.

¢ Be sure to use new gaskets and O-rings.

¢ Lubricate O-rings with automatic transmission fluid.

e Apply automatic transmission fluid on sliding or rotating surfaces of the parts before assem-
biy.

e Use yellow petrolatum grease or Suzuki super grease C to retain parts in place.

® Be sure to install thrust bearings and races in correct direction and position as shown in figure
below.

¢ Make sure that snap ring ends are not aligned with one of cutouts and are installed in groove
correctly.

® Do not use adhesive cements on gaskets and similar parts.

® Be sure to torque each bolt and nut to specification.

.10 11 12 14 15 16 17 18

1 2 3

7B-153

1. Rear ring gear races and bearing 8. Output shaft 16. Ring gear flange
2. Front planetery gear race and bearing 9. Ring gear flange 16. Forward clutch
3. Ring gear races and bearing 10. 1st-reverse hrake 17. Input shaft

4. Ring gear races and bearing 11. Rear planetary gear 18. Direct clutch

5. Input shaft bearing and races 12. One-way clutch 19. Qil pump

6. Bearing 13. Sun gear

7. Race 14. Front planetary gear
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CRN DO BWN S

. Ring gear race

. Ring gear bearing
. Ring gear race

. Snap ring

Ring gear flange
Ring gear race

. Front planetary ring gear

. Front planetary gear assembly
. Front planetary gear race

. Front planetary gear bearing

. Input drum snap ring

. Planetary sun gear

. Sun gear input drum

. Snap ring

78-154

. Planetary thrust washer

. Rear planetary thrust washer

. Sun gear pin

. One-way clutch race snap ring
. One-way clutch snap ring

. One-way clutch

. One-way clutch race

. Rear planetary gear assembly
. Rear planetary ring gear

. Rear ring gear race

. Ring gear bearing

. Ring gear flange

. Ring gear snap ring

. 1st-reverse brake flange

. 1st-reverse brake disc

. 1st-reverse brake plate

. 1st-reverse brake darmper plate
. Return spring snap ring

. 1st-reverse brake return spring
. Piston inner seal

. 1st-reverse brake piston

. Piston outer seal
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INSTALLATION
1) Instafl 2nd brake piston.

TH-155

. Second brake band

Pin

. Piston cover snap ring
. Piston cover

. Cover seal (O-ring}

. Retainer (E ring)

. Sealring

. Second brake piston

. Piston seal

10. Piston spring

11. Brake rod spring

12. Washer

13. Piston rod seal {O-ring)
14. Second brake piston rod
15, Cover gasket

16. Cover

@ Put piston spring in transmission case and insert piston
assembly into case after applying fluid to piston rod, seal
and seal ring.

@ Install piston cover to case after applying fluid to 2 cover
seals.

® Push down piston cover by using valve lifter with 17 mm
socket and install snap ring. Refer to page 7B-52.

1 1. Cover seal {O-ring}
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2) Install manual shift shaft and parking lock pawl.

. Marual shift shaft
Lower washer

. Qil seal

Upper washer

. Manual shift lever
Nut

. Manual detent spring assembly
. Parking fock pawl

. Lock pawl spring

10. Lock pawl shaft

11, Sleeve snap ring

12. Fin

13. Parking lock pawl! sleeve

14. Parking lock rod

- RN I SRR

78-158

78159
1. Manual shift shaft

3 2. Manual detent spring
3. Parking lock rod

1. Nut

2. Manual shift lever 78160

7B-181

@ Install lower washer and parking lock rod to manual shift
shaft.

@ Install manual shift shaft into transmission case, and
then, manual detent spring.
Use special care so that manual shift shaft will not dam-
age oil seal lip when passing through it.

Tightening Torque
(a): 10 N-m {1.0 kg-m, 7.5 Ib-ft)

@ Install shift shaft upper washer and then manual shift le-
ver to manual shift shaft. Tighten lower nut first and then
upper nut, '

Tightening Torque
(b): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

@ After tightening nuts, check manual shift shaft for
smooth rotation.

® Install restrictor pin and snap ring to parking lock pawl
sleeve. And then install it to case.
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1. Parking lock pawl

2. Lock pawl sleeve 78-162

7B-163

7B8-164

78-185
1. Countershaft
2. Spacer

1. Output shaft 7B-166

® Install parking lock pawl.
a. Shift manual shift lever to a position other than P.
b. Install parking lock pawl.
c. Install lock pawl shaft and lock pawl spring, and then,
check to make sure that parking lock pawl moves
smoothly when manuatl shift lever is moved.

3) Install 1st-reverse brake piston.

@ Apply fluid to inner and outer seals {O-rings) and fit
them to piston. Use new seals.

@ Insert piston into case in such way that the side with
spring holes comes to the top. Make sure that seals
are not twisted or caught.

@ Place return spring assembly on piston. Check to
make sure that each spring of return spring assembly
is fitted securely in spring hole in piston.

@ Push down return spring assembly and install snap
ring.

4) Using a special tool (Bearing installer) and a hammer,
install countershaft.
When inserting countershaft into case, check to make
sure that spacer is in such position as shown in figure.

CAUTION:
Do not hammer shaft excessively hard, or snapring
and case will be damaged.

Special Tool
(A): 09951-76010

5} Install output shaft.
@ Shift manual shift lever to a position other than P.
@ Using a special tool {Bearing installer) and hammer,
install output shaft.

Special Tool
" (A): 09951-76010



78-82 AUTOMATIC TRANSMISSION

78167

7B-168

1. Rear cover
2. Nut 7B-169

6) Install reduction driven gear on countershaft.
@ Shift manual shift lever to P position so that output
shaft is locked and cannot turn.
@ Tighten driven gear nut to specification.

CAUTION:

¢ Tighten nut by turning wrench by hand.

@ Tightening nut by hammering wrench may
cause damage to parking lock paw!, output
shaft and reduction gear.

Tiebhtnmicusn Tousrassn
TIYIIWCERNY vijue

(¢}: 130 N-m (13.0 kg-m, 94.0 Ib-ft)

® Using a chisel and a hammer, caulk driven gear nut at
2 places.

7} Install transmission rear cover.
@ Install rear cover gasket.
@ Install rear cover.
Check that output shaft bearing enters to rear cover
bearing hole smoothly.
@ Install 10 bolts and 2 nuts.
Torque bolts and nuts to following specifications.

NOTE:
Check to make sure that the shafts rotate smoothly
without abnormal noise.

Tightening Torque
{(d): 20 N-m (2.0 kg-m, 14.5 |b-ft)
{e): 13 N-m (1.3 kg-m, 9.5 Ib-ft)
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A: Notches where special
ool pushes output shaft
through bearing.

7B-170

1. Qutput shaft
2. Rear cover

(D)

7B-11

7B-172
1. Damper plate
A: Convex side upward

8) Using special tools (Qutput shaft remover and Bearing
remover handle), push output shaft against rear cover
side.

@ Fit 4 projections of special tool (Qutput shaft remov-
er} 10 4 notches A in case.

@ Push bearing and output shaft against rear cover
side by tapping special tool (Bearing remover han-
dle) with a hammer lightly.

CAUTION:

® Do not hit output shaft directly, or shaft end
will be damaged.

e Be careful not to hammer with special tool
too hard.

Special Tool
(B}: 09925-18010
(C): 09927-08210

9) After engaging teeth of final gear and countershaft
gear, install differential assembly.

CAUTION:

® Be careful not to damage gear tooth by hitting
it with other one.

® Make sure that differential assembly is placed
on case straightly, while installing it.

¢ Drive in differential by giving force to side bear-
ing inner race through special tool {bearing in-
staller).

Special Tool
{D): 09951-76010

10} Install 1st-reverse brake parts.
@ Install damper plate to return spring assembly with
convex side upward. Use care notto instail inreverse
direction.
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.. 3 :
Lot \A f h >
A " X
Z 20
S =
. 78-173

1. Flange

78-174

78-176

@ Install discs, plates and flange in following order:
@ Plate — @ Disc — @ Plate — @ Disc — ® Plate —
® Disc — @ Piate - ® Disc — @ Fiange (Fiat side
down)

NOTE:
When using new discs for installation, soak them in

fluid for more than 2 hours before installation.

@ Install snap ring.

11) Measure 1st-reverse brake clearance.
Measure clearance between snap ring and flange.

1st-reverse brake clearance
0.58 - 1.92 mm (0.023 - 0.075 in.)

12) Check 1st-reverse brake piston for operation.
Check for piston movement by blowing air into oil hole.

13) Install rear planetary ring gear.
Engage ring gear and output shaft spline, and insert.

14} Install rear planetary ring gear races and bearing.
Install in following order:

® Race (flange side up)
@ Bearing
@ Race (flange side up)

For proper positions and directions of ring gear races
installation, refer to p. 7B-77.
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1. Rear planetary gear
2. One-way clutch
A: Free rotation

78178

76-179
1. Thrust washer

78-180

TB-13

1. One-way clutch

2. Rear planetary gear assernbly

CLOCKWISE ..........

COUNTERCLOCKWISE

FREE

LOCKED 78-182

15) Check one-way clutch direction.

Provisionally assemble one-way clutch and rear

lana-
AR F AN 4 o

tary gear, then turn them by hand.

They should rotate freely in arrow direction A but lock
in the other way.

Remove one-way clutch and keep its correct side in

mind until it is instalied into transmission.

16) Install rear planetary thrust washers on rear planetary
gear.
Apply grease to thrust washers and fit them before and
behind planetary gear, one each.
Make sure that different lug shapes match slots in plan-

etary gear.

“A”: SUZUKI SUPER GREASE C, 99000-25030

17} Install rear planetary gear with teeth of 1st-reverse
brake discs aligned.
After installing rear planetary gear, check thrust wash-
ers and races for proper installation by moving rear
planetary gear up and down lightly by hand. If gear as-
sembly makes clear sound like “Click” when moved up
and down, washers and races are installed in place. But
if no sound or thick one is heard, it is possible that they
are out of place.
In such case, remove gear assembly and check.

18} Install one-way clutch race snap ring into groove of
transmission case.

19) Place one-way clutch on rear planetary gear and while
turning planetary gear clockwise by hand, insert one-
way clutch to correct position.

After installing one-way clutch to rear planetary gear,
check to confirm that planetary gear turns clockwise but
locks in the other way.

NOTE:
Rotation check must be performed without fail.
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1. Sun gear pin
2. Thrust washer
3. Notch

78-185

7B-187

20) Push one-way clutch race snap ring into place by hand.

Visually check t0 make sure that ring is fully seated.

Also, make sure that ends of snap ring are between
lugs.

21) Install sun gear pin and thrust washer on sun gear as-

sembiy.

Apply grease to thrust washer so that it will not fall off.
Check to make sure that pin is fitted in thrust washer
notch.

“A": SUZUKI SUPER GREASE C, 99000-25030

22) Push.in sun gear assembly while engaging it with rear

planetary gear. Be careful notto damage bushinginside
sun gear. After installing sun gear, check thrust washers
for proper installation by moving sun gear up and down
lightly with finger. If sun gear makes clear sound like
“Click” when moved up and down, washers are
installed in place. But if no sound or thick one is heard,
itis possible that they are out of places. in such case, re-
move sun gear and check.

23} Install front planetary gear bearing and race to sun gear

in following order.

@ Bearing
@ Race {flange side down)

Refer to p. 7B-77 for installation.

24) Install front planetary gear assembly while turning it

back and forth. After installing front planetary gear as-
sembly, check bearing and race installed in step 23) for
proper installation by moving planetary gear assembly
up and down lightly with finger. If planetary gear makes
clear sound like “Click” when moved up and down,
bearing and race are installed in place. But if no sound
or thick one is heard, it is possible that they are out of
place. In such case, remove planetary gear assembly
and check.
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7B-188

25} Install ring gear bearing and races on front planetary
gear assembly in following order:

@ Race {flange side up)
@ Bearing
@ Race {flange side down)

Refer to p. 7B-77 for proper installation.

26) Install front planetary ring gear assembly.
After installing front planetary ring gear assembly,
check bearing and races installed in step. 25) for proper
installation by moving ring gear assembly up and down
lightly with finger. If ring gear assembly makes clear
sound like “Click” when moved up and down, bearing
and races are installed in place. But if no sound or thick
one is heard, it is possible that they are out of place. In

such case, remove ring gear assembly and check.

27} After making sure for its correct installing direction,
install 2nd brake band in case.
Be careful not to bend it too much, or damage it.

NOTE:
When installing a new brake band, socak it in transmis-
sion fluid for more than 2 hours in advance.

28) Inspect output shaft seal ring for wear or damage, and
replace if necessary.
Do not expand seal ring excessively when installing.

29) Install input shaft seal rings on input shaft, if replacing
is required.
When installing input shaft seal rings, apply grease to
grooves in input shaft before installation.
Do not expand seal ring excessively.
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B: Protrusions to be engaged in drum
grooves C

78103

7B8-194

1. Ring gear race (OD: 35.8 mm/1.41in.)
2. Bearing
3. Ring gear race (OD: 37.9 mm/1.49in.)

7B-195

7B-196

30) Apply greaseto direct clutch washer, and install it on di-
rect clutch with its grogved face outward and aligning
washer protrusions to direct clutch drum groove.

“A": SUZUKI SUPER GREASE C, 99000-25030

31) Align teeth of direct clutch discs and then install direct
clutch on input shaft,
After installing direct clutch, check it for proper installa-
tion by moving it up and down lightly by hand. If direct
clutch makes clear sound like “Click” when move up
and down, itisinstalled in place. But if no sound or thick
one is heard, it is possible that direct clutch is not
installed correctly. In such case, remove direct clutch
and reinstall,

32) Apply grease to ring gear races and bearing.
Install ring gear race (OD: 35.8 mm/1.41in.} on ring gear
with its flange side down. Another ring gear race (OD:
37.9 mm/1.49 in.) and bearing are attached on input
shaft.
Refer to page 7B-77 for proper installation.

“A": SUZUKI SUPER GREASE C, 33000-25030

33) Install input shaft and forward and direct clutch assem-
blies.
Hold input shaft with direct clutch installed by hand and
while turning it back and forth, insert it into case.
Align teeth of forward clutch discs before installation.
When installing input shaft, be careful so that its bear-
ing and race will not fall off.
Be careful not to damage output shaft seal.
After installing input shaft, check it for proper instatla-
tion by moving it up and down lightly by hand. If input
shaft makes clear sound like “Click” when moved up
and down, it is installed in place. But if it doesn't, try
again for proper installation.
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1. Transmission case end surface
2. Direct clutch drum

3. Input shaft

4, Input shaft flange

TB-197

78-198

78-198

-
{fl.“B" A
A: Bolt with star-shaped recess in head
8: Install clamp for wiring harness
C: Install clamp for select cabie

78-200

34) Check for correct installation of each component parts
as follows.
Afterinstalling input shaft, check to make sure that each
component is installed properly according to following
description.
Place straightedge on transmission case end surface
and measure the distance “h” by usinag vernier. For the
distance “b", subtract the width of straightedge from
vernier reading. If measured distance “b" is within fol-
lowing specification, it means that component parts
other than direct clutch are installed properly.
if out of specification, remove input shaft with direct
clutch and reinstall them properly.

Distance “b”: 49.82 - 51.06 mm (1.962 - 2.010 in.)

35) Align hole in second brake band with case pin hole and
insert second brake band pin.
Apply fluid to brake band pin before installation.

36} Install case gasket and transmission case housing.
Use new gasket. Install gasket using care so that it will
not protrude inside.

37) Among 14 bolts of case housing bolts, 3 bolts have star-
shaped recess in their heads.
Install these 3 bolts in such positions as shown by A in
figure after applying sealant to their threads. Do not ap-
ply thread focking compound to housing bolts. Tighten
case housing bolts to specification. ’

“B”: SUZUKI BOND No.1215, 99000-31110

Tightening Torque
{f): 20 N-m {2.0 kg-m, 14.5 Ib-ft)
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1. Direct clutch 3. Input shaft
2. Straightedge A: Straightedge width 78-201

T8-202

1. Race
2. Bearing

78-203

1. Race

TR-704

1,“A"
1. Washer
2. Notch for washer
flange

38) Measure input shaft position.
Seated position of input shaft can also be measured af-
ter installing case housing as distance “c¢” (Measured
dimension - straightedge width A}, and it should be
188.37 to 189.91 mm (7.416 to 7.477 in.).

Distance “c”; 188.37 - 189.91 mm (7.416 — 7.477 in.})

39) Install input shaft bearing race and bearing on input
shaft.
Grease bearing race and install it with its flange side
outward together with bearing.
Install so that bearing does not get on bearing race
flange.

“A": SUZUKI SUPER GREASE, 99000-25030

40) Install another input shaft bearing race on oil pump.
Grease bearing race and attach it to oil pump body.

NOTE:

¢ With this bearing race, input shaft thrust play is ad-
justed. Refer to step 44) for measuring procedure.

® Make sure seal rings are installed in pump cover
flange in good condition lubricated with automatic
transmission fluid.

*A": SUZUKI SUPER GREASE C

41} Attach greased direct clutch washer on oil pump.
Fit washer flange into notch of oil pump body.

“A": SUZUKI SUPER GREASE C

42) Install greased new oil pump cover seal {O-ring) in out-
er groove of oil pump.
Make sure that cover seal is not twisted or extruded.
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78-206

7B-207

1. Hold plate

2. Rear cover

3. Solenoid wire
harness

4, Clamp

5. Grommet

43) Align oil pump bolt hole with case bolt hole and push
in pump gently by hand until it contacts case. Use care
s0 that direct clutch washer does not fali off, and input
shaft seal rings and pump cover seal rings will not come
off or get damaged.

While making sure smooth rotation of input shaft, tight-
en 6 oil pump bolts gradually to specification.

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

44) Check input shaft end play.
Apply dial gauge onto input shaft end surface and mea-
sure thrust play of input shaft.
If out of specification, remove oil pump and replace in-
put shaft bearing race on oil pump side (Refer to step
40)).

NOTE:
Check to be sure that input shaft turns smoothly.

Special Tool
{D}): 09900-20606
{E): 09900-20701

Input shaft thrust play: 0.3 - 0.9 mm (0.012 - 0.035 in.)

Available input shaft bear- 0.8 mm/0.031 in.
ing race (oil pump side)
thickness 1.4 mm/0.055 in.

45) Install solenoid wire harness to case.

@ Insert solenoid wire hold plate in groove in solenoid
wire grommet and install it to stud bolt of transmis-
sion case.

@ Secure hold plate with lock washer and nut.

@ Install solenoid wire clamps to rear cover and case.
Secure harness with them.

NOTE:
When inserting grommet into case bore, checktobe
sure that its O-ring is in good condition.

46} Check second brake band for proper installation.
Looking through second brake band cover hole, check
that second brake piston rod end is aligned with the
center of recess in brake band as shown in below figure.
if rod end contacts outside of brake band recess, pull up
second brake band by inserting thin wire in brake band
fitting so that band recess aligns with rod end properly.
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o A A 47) Check second brake piston stroke as previously de-
e scribed. For checking procedure, refer to p. 7B-52.

} o o .
% / ' ¢ 78-208

1 ; f" “-: A: Recess of brake band

B B: Stroke measuring mark
C: Piston rod stroke

48} Install second brake band cover with new gasket.

Tightening Torque
bt (h): 8 N-m (0.8 kg-m, 6.0 Ib-ft)

49} Install oil pressure control cable in case.

78-209

50) Install accumulator springs and pistons.
(@ Install new seal rings on pistons, if required.
Be sure to apply automatic transmission fluid to pis-

tons and seal rings.
@ Insert springs into accumulator bores.

NOTE:
Install 2nd brake accumulator springs as shown in
figure.
2 .00 @ Install pistons into case.
A _ @ instali spring into 2nd brake accumulator piston.
i s
'z,
' i
2 : b
o a1 74
T,
A>B,ac<b

1. 2nd brake accumulator
2. 2nd brake accumulator springs 7621
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1. Pin
2. Manual valve

A: Bolt {35 mm/1.38 in - 7 pcs)

B: Bokt (47 mm/1.85in -1 pc)

C: Reamer bolt {25 mm/1 in- 2 pes)
D: Reamer bolt [32 mm/1.26 in -1 pc)

7B-212

J

-

X
N

,\\

3 r— )
¥ S
[~ oo
HERN E ;\
1. Throttle valve cam 2 78-213

1. End with no flange
2. Flange

78-214

51) Install valve body assembly to case.
Align manual valve with pin on manual shift lever and
lower valve body into place.
install 11 bolts in lower valve body.
Each bolt length is given in figure.
First, tighten 3 reamer bolts (positioning bolts) C and D
lightly. Then tighten all bolts in diagonal order.

LIS SI1QaY

CAUTION:
Care should be taken to put manual shift lever pin
in between two flanges at end of manual shift
valve,

Tightening Torque for lower valve body bolts
10 N-m (1.0 kg-m, 7.5 Ib-ft)

52) Connect oil pressure control cable on throttle valve
cam.
While holding cam down with fingers, slip cable end
into slot.

53} Install oil tubes to lower valve body.
First put the end of oil tube without flange about 2 mm
(0.08 in.) into lower valve body, then insert the one with
flange and push both ends of tube by hand. Next, tap
them in lightly with a plastic hammer as far as flange
position.

NOTE:

¢ install them horizontally to valve body.

® Make sure to insert them up to flange position se-
curely. :

o Care should be taken not to deform tubes.
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o b _IH A0
A

1. Direct clutch solenoid valve
2. 2nd brake solenoid valve 8215

£
*v/ = 7B-216

1. Solencid valve wire clamp
2. Oil strainer

2. Magnet 78-217

78-218
1. Cross slotted bolt

54) Connect 2 solenoid valve wires; one to direct clutch so-
lenoid valve and the other to second bhrake solenoid

valve.

55) Install oil strainer and solenoid valve wire ciamp.

PRI S T

Clamp solenoid valve wire by fastening solenoid valve
wire clamp with oil strainer bolt in the position as
shown in figure.

Tightening Torque
{i}): 5.5 N-m (0.55 kg-m, 4.0 Ib-ft}

56) Install magnet in oil pan and oil pan with new gasket.
@ Install magnet in oil pan right under oil strainer.
@ Check to make sure that oil tubes are not in contact
with oil pan.

@ There are 15 oil pan bolts in all and two of them have
cross slot in their heads. Mount these two cross
slotted bolts in such positions as shown in figure af-
ter applying sealant to their threads.

Tighten 15 oil pan bolts to specification.

“B"”: SUZUKI BOND No.1215, 99000-31110

Tightening Torque
{j): 5 N-m (0.5 kg-m, 3.5 Ib-ft)

@ Tighten oil pan drain plug to specification.

Tightening Torque
(k): 21 N-m (2.1 kg-m, 15.0 Ib-ft)
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78-118

1. Union boit

2. Qil outlet pipe
3. Oil filler tube
4. Bolt

1. Torque converter

2. Flange nut

3. Transmission case housing
4. Cup

“gn

78-220

57} Install oil pipes.
@ if oil outlet pipe has been removed or replaced, tight-
en it with union bolt with new gaskets to specified

torque.
Tightening Torque
(1): 22 N-m (2.2 kg-m, 15.5 Ib-ft)
A Clamn ninae with nil nina nlata thrauah rithher
& LB PIPES WD DR pipl pralio NTOUGn TuLee
tubes.

Tightening Torque to plate bolts
8 mm: 13 N°-m {1.3 kg-m, 9.5 Ib-ft)
6 mm: 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)
58) Install oil filler tube with O-ring.
Insertoil filler tube in case asfar as its flange and tighten
with bolt.

NOTE:
Check to make sure that oil filler tube O-ring is in good
condition.

Tightening Torque
{m): 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

59) Install engine mounting LH bracket.
Tighten boits to specification. {Refer to Section 6A.)

Tightening Torque to bracket bolts
55 N-m (5.5 kg-m, 40.0 [b-ft)

60} Install torque converter to input shaft.
@ Install torque converter, using care notto damage oil
seal of oil pump.
@ After installing torque converter, check to make sure

" n

that distance “e” is within specification.
Distance “e”: More than 21.4 mm (0.85 in.)

® Check torque converter for smooth rotation.
@ Apply grease around cup at the center of torque con-

verter.
“C": SUZUKI SUPER GREASE A, 99000-25010

CAUTION:

e Before installing converter, make sure that its
pump hub portion' is free from nicks, burrs or
damage which may cause oil seal to leak.

¢ Be very careful not to drop converter on oil
pump gear. Damage in gear, should it occur,
may cause a critical trouble.
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0.85in

DIMENSION DATA
ITEM . DATA
Standard Limit
Driven gear-to-body clearance 0.07-0.16 mm. 0.3 mr.n
0.0028 — 0.0059 in 0.011in
. . 0.11-0.14 mm 0.3 mm
Oil pump Gear tooth tip clearance 0.0043 — 0.0055 in 0.011 in
- Gear side clearance 0.02-0.05 mm 0.1 mm
0.0008 - 0.0019 in 0.0039 in
Planetary gear Side ciearance 0.2-05 mm‘ 0.7 mr'n
0.008 -0.019in 0.027 in
Oit pump body 38.113 - 38.138 rnm 38.188 r'nm
1.500 - 1.501 in 1503 in
. 51.520 - 51.545 mm 51.595 mm
Bush bore Direct clutch drum 2.028 - 2.029 in 2.031in
Planetary sun gear 22,025 - 22.046 Tnm 22.096 mm
0.867 — 0.868 in 0.870in
Ring gear flange 19.025 - 19.050 .mm 19.100 r.nm
0.749-0.750 in ¢.752 in
Direct 2.49 - 3.06 mm 3.26 mm
Height between snap ring and | clutch 0.098-0.120 in 0.128in
clutch flange Forward 2.01-2.68 mm 2.88 mm
Clutch, brake and 2nd clutch 0.079-0.105 in 0.113in
piston 1st-reverse brake clutch clearance 0.58 -1.92 mm 212 mm
0.023-0.075in 0.083in
. 15-3.0mm
2nd brake piston rod stroke 0.06-0.11 in
0.3-0.9mm
input shaft Thrust play 0.012 — 0.035 in
Torqgue converter Converter flange to housing end More than21'4 mm
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TIGHTENING TORQUE SPECIFICATIONS

Fastening Portion

Tightening Torque

N-m kg-m Ib-ft

1. Transmission case plug 7.5 0.75 55

2. Drain piug 21 2.1 15.0

i 3. Qil cooler hose clamps 1.5 0.15 1.0

E 4. Qil pan bolts 5 0.5 35

v 5. Qil strainer bolts 5.5 0.55 4.0

g 6. Shift solehoid bolts 8 0.8 6.0

§ 7. Vehicle speed sensor bolt 8 0.8 6.0

% 8. Transmission range switch bolt 18 1.8 13.5

9. Selector lever shaft nut 20 2.0 14.5

10. Selector housing nut 13 1.3 95

g 1. Transmission to engine bolts and nuts 50 5.0 35.0

% 2. Drive plate to converter boits 18.5 1.85 13.8
g 3. Engine mounting & bracket bolt & nut Refer to Section 6A of this manual.

1. Qil pump cover bolts 10 1.0 7.5

2. Lower valve body cover bolts 5 0.5 35

3. Throttle vglve cam bolt 7.5 0.7 5.5

4, Upper valve body boits 5.5 0.55 4.0

5. Lower valve body bolts 10 1.0 7.5

y 6. Differential final gear bolts 85 8.5 61.5

g 7. Manual detent spring bolt and nut 10 1.0 7.5

| 8 Shiftshaft nuts 30 3.0 22.0

S | 9. Reduction driven gear nut 130 13.0 94.0

% 10. Rear cover bolts 20 2.0 14.5

g 11. Rear cover nuts 13 13 9.5

g 12. Transmission case housing bolts 20 2.0 14.5

~ | 13. Oil pump bolts 23 2.3 16.5

14. Second brake band cover bolts 8 0.8 6.0

15. Oil pipe union bolts 22 2.2 16.0

16. Oil pipe plate bolt o mm 13 1 -

6 mm 5.5 0.55 4.0

17. Oilfiller tube bolt 55 0.55 4.0
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SPECIAL TOOLS

09900-20606 e 08900-20701 78-222 09900-25002 8223 09913-80112 78-224
Dial gauge Magnetic stand Pocket tester Bearing installer

09913-85210 78225 1. 09916-14510 78-226 09918-48210 B2zt 09924-74510 78-228
Bearing installer Valve lifter {Attach- Qil pump remover Installer handle
ment 2 is included)

09925-18010 78229 09925-37810 78230 09925-88210 78291 09926-88310 78-232
Remover handle Qil pressure gauge Bearing puller Bearing installer
attachment attachment
| /
}
09926-98310 R 09927-08210 B2 09930-30102 7625 09941-64511 7823

Clutch spring compres- Qutput shaft remover Sliding shaft Bearing remover
sar .
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(

@

A\

\-/ %
09944-66020 1823 09951-16060 18258 09951-76010 1823 09925-78210 B0
Bearing installer Bush remover Bearing installer Spring pin remover

(6 mm}
REQUIRED SERVICE MATERIALS
MATERIALS RECOMMENDED USE

SUZUKI PRODUCT

Automatic transmis-
sion fluid

An equivalent of DEXRON®-T],

HE, I

# Automatic transmission

® Parts lubrication when installing

Sealant

SUZUKI BOND NO.1215
{99000-31110)

e Case housing star-shaped recess bolts
{3 pcs only)

Qil pan cross slotted bolts (2 pcs only)

Lithium grease

SUZUKI SUPER GREASE .C
{99000-25030)

Retaining parts in place when assembling
Qil seal lips
Oil pump O-ring

SUZUKI SUPER GREASE A
(99000-25010)

Cable ends

Converter center cup

Water tight sealant

SUZUKI SEALING
COMPOUND 366E
(99000-31090)

Select cable fastening portion with dash panel
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BODY ELECTRICAL SYSTEM

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

INSTRUMENTS AND GAUGES
COMBINATION METER WIRING

For Australian spec. vehicle

lFR Y Y/B Briw Br/B l Bial R

Terminal arrangement of meter connector (Viewad from wiring harness side}

A
el [t sl e

1. To turn signal switch {LH} 9. To seatbelt switch 17. To ignition switch
2. Toground 10, ToECM 18. To dimmer & passing switch 001
3. To illumination centroller © 11. To coolant {water) temp. 19. Blank
4. Toillumination controller & gauge 20. To circuit fuse
5. Toignition switch 12. To ground 21. To turn signal switch (RH}
8. To oil pressure switch 13. To fuel level gauge 22, Blank
7. To brake fluid level switch 14.
{and parking brake switch} 15. } Blank
8. To generator 16. To ECM
B :Black G/Y : Green/Yellow W/BI: White/Blue
R  :Red R/B : Red/Black W/R : White/Red
B/BI : Black/Blue R/Y : Red/Green - Y/B : Yellow/Black
B/ : Black/White V/G : Violet/Green YR : Yellow/Red
Br/B : Brown/Black ViR : Violet/Red YW : Yellow/White
G/R : Green/Red VIY : Viclet'Yellow

ENGINE COOLANT TEMPERATURE GAUGE

INSPECTION
Warm up sender gauge. Thus make sure its resistance is de-
creased with increase of its temperature.

Temperature Resistance
2 o ant 50°C {122°F) 136-216Q
temp sender gauge -
so0z 120°C (248°F) 16.4-19.1Q
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SECTION 8A

IMMOBILIZER CONTROL SYSTEM

CONTENTS
GENERAL DESCRIPTION ................ 8A- 2 DTC22 ignition Switch Circuit
IgnitionKey ... .. ...ccoviiiiiiiienen, 8A- 3 Open/Short ..., 8A-18
CoilAntenna ..........cccievveivinn. 8A- 3 DTC23 No ECM/ICM Code Transmitted
Immobilizer Control Moduié {(ICM} & from ECM or Data Link Connector
Engine Control Module (ECM) ....... 8A- 4 Wire Opened/Shorted ......... ... ... 8A-19
On-board Diagnostic System DTC83 No ECM/ICM Code Transmitted
{Self-diagnosis function) ............ 8A- 4 from ICM or Data Link Connector
Fail-Safe Function .................... 8A- 6 Wire Opened/Shorted ............... 8A-19
DIAGNOSIS . .. ... o 8A- 7 DTC82 Fault in Engine Control
Precautions in Diagnosing Module {ECM) ...................... 8A-21
Troubles ...........cciiiiiiiiiin. 8A- 7 Inspection of ECM, ICM and its
Circuit ....... ... it 8A-22
DIAGNOST!C FLOW CHART ............. BA- 9 VoltageCheck ....................... 8A-22
Diagnostic Troul?!e Code Table ... 8A-10 Resistance Check .................... 8A-23
A-1 Code (DTC} is not Cutputted
from Diagnostic Output Terminal ON-VEHICLESERVICE .................. 8A-24
of Immobilizer Diagnostic Precautions in Handling Immobilizer
COUPIET v e, 8A-11 Control System ..................... 8A-24
DTC11 TP Code (Transponder Code) Immobilizer Control Module (ICM)
Not Matched ....................... 8A-12 Removal and Installation ............ 8A-25
DTC31 TP Code (Transponder Code) Engine Control Module (ECM)
Not Registered ..................... 8A-13 Removal and Installation ............ 8A-25
DTC12 Fault in Immobilizer Controi Coil Antenna Removal and
Module (lCM) .+ .ot reeve e, 8A-14 Installation ......................... 8A-25
DTC13 No TP {Transponder) Code HOW TO REGISTER IGNITION KEY ...... 8A-26
Transmitted or Coil Antenna PROCEDURE AFTER ICM
OpenedIShorted .................... 8A-15 REPLACEMENT ..., 8A-27
DTC21 ECM/ICM Code Not Matched
(ICMSide) .......................... 8A-17 PROCEDURE AFTER ECM
DTC81 ECM/CM Code Not Matched REPLACEMENT ....................... BA-28
(ECMSide) .............c.coiieeen 8A-17 SPECIALTOOLS ....................... 8A-28

DTC84 ECM/ICM Code Not
Registered ........... ...l 8A-17




8A-2 IMMOBILIZER CONTROL SYSTEM

GENERAL DESCRIPTION

The immobilizer control system designed to prevent vehicie burglar consists of following compo-
nents.

® Engine control module (ECM)

e Immobilizer control module {ICM)

@ Ignition key (with built-in transponder)

e Coil antenna

Operation of this system is as follows.

@ Each ignition key has its own code (Transponder {(TP) code) stored in memory. When the ignition
switch is turned ON, ICM tries to read the TP code through the ¢oil antenna installed to the steering
lock assembly.

@ ICM compares the TP code read in @ and that registered in ICM and checks if they match.

@ When it is confirmed that two TP codes match each other as described above, ICM and ECM check
if ECM/ICM codes registered in them respectively match.

@ Only when itis confirmed that ECM/ICM codes match, the engine starts running. If TP codes in Step
@ or ECM/ICM codes in Step @ do not match, ECM will stop operation of the injector and the ignitor
{i.e., ignition of spark plug).

lgnition key

=

Transponder

ECM
{TP code) '

8A-001

1. Coil antenna

2. Immobilizer Cantrol
Module
{ICM)

3. Engine Control Module
{ECM)

4. Ignition key
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" Y / 3 WIRE SYMBOL WIRE COLOR
@ ® BrY
3 7 ® ® VIR
\ 8 3 ® BR
1 - v @ BIW
I3 5 @ viY
U M @ BR
- & g VR | _ toDaalink @ BW
@ ,__J connector ® B
v @ v C 4 o w
Ad Al ®
A2 Bl
® M @ R
' Sl gl 2 by
D 4 o 8
T Lt
2 42 l®
1. Coil antenna
2. Immabilizer controt module (ICM)
sA-003 3. Engine contral module (ECM)
4. Immobilizer diagnostic coupler
4-1. Diagnostic output terminal
A1l A2 A3l A 4-2. Ground terminal
5. Malfunction indicator lamp
AS| A6 A?lAa AJ A {*CHECK ENGINE” light}
BA-D04 6. Main relay
Terminal arrangement of immaobilizer control ; IFgur::un switch
module coupler (Viewed from harness side) iy .
9. Main fuse

Ignition key

The ignition key for the immobilizer control system has a
built-in transponder. Each transponder in the key has an
each transmitting code (Transponder code). The code will
transmitted from the key via the coil antenna to ICM when
the ignition switch is turned ON.

\ 1. Ignition key with built-in
\ transponder

——
=

8A-D05

Coil antenna

The coil antenna is installed to the steering lock assembly.
As it is energized by ICM, it transmits the transponder (TP)
code of the ignition key to ICM.

1. Coil antenna

BA-DOS
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1. ICM

BA-007

1. Malfunction indicator lamp
{"CHECK ENGINE" light)
2. Combination meter

B

8A-008
ONonnalfogwh N —* TIME isec) '
lgnition switch ON
-AbnormaIH'gh 1. L TIME (sec)
Low

IMMOBILIZER CONTROL MODULE {ICM) & ENGINE CON-
TROL MODULE (ECM)

ICM:

ICM is installed to the underside of the instrument panet at
the driver’s seat side.

As main functions, ICM checks matching not only between

the TP Code transmitted from the ignition key and that reg-
isteredin ICM (Up to 4 different TP codes can be registered.)

 but also between the ECM/ICM code transmitted from ECM

and that registered in ICM, In addition, it has an on-board
diagnostic system (self-diagnosis function) which is de-
scribed in the next section.

ECM:

As main functions, ECM not only checks matching of ECM/
ICM codes but also has an on-board diagnostic system
(self-diagnosis function) as described in the next section.
For installation position of ECM, refer to “Electronic Fuel In-
jection System” section in Service Manual for the vehicle
being serviced.

On-board diagnostic system (Self-diagnosis function)
ICM & ECM diagnose troubles which may occur in the area
including the following parts when the ignition switch is
ON. They indicate the diagnosis result by using following
items in the manner as described below.

ECM:e¢ECM/ICM code
¢Data link connector
wire
oECM

ICM: eTransponder code
(TP code)
oCoil antenna
*ECM/ICM code
oData link connector wire
oICM
eignition signal
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1} With the diagnosis switch termina! not grounded, the
ignition switch turned ON {but the engine atstop) and re-
gardless of the condition of the electronic fuel injection
system, ECM indicates whether a trouble has occurredin
the immobilizer control system or not by causing the
malfunction indicator lamp (“CHECK ENGINE” light) to
flash or turn ON. Ifit is ON, it means that no trouble ex-
ists in the immobilizer control system currently and if it
is flashing, it means that either ECM or ICM has detected
some trouble in the immobilizer control system.

NOTE:

As soon as the ignition switch is turned ON, ECM and ICM

T S WY a Iminres FOE aww B WS wj mmTay

diagnose if a trouble has occurred in the immobilizer con-
trol system. While the diagnosis is being made, the mal-
function indicator lamp (“CHECK ENGINE” light) stays ON
and if the diagnosis result is “abnormal”, it immediately
changes to flashing but if the result is “normal”, it remains
ON. Diagnosis takes about 3 seconds at maximum.

2) With the ignition switch turned ON and the diagnostic
switch terminai grounded, ECM outputs the result {Diag-
nostic trouble code) of diagnosing above area of the im-
mobilizer control system and the result (Diagnhostic
trouble code) of the electronic fuel injection system by
flashing the malfunction indicator lamp (“CHECK EN-
GINE" light) as listed below. (For positions of the diag-
nostic switch terminal and the ground terminal, refer to
“Electronic Fue! Injection System” Section in Service
Manual of the vehicle being serviced.

>

1. Immobilizer diagnostic coupler

8A-010

detect a trouble

detect a trouble

Immobilizer Etectronic Fuel Malfunction indicator tamp
control system | Injection system| {"CHECK ENGINE" light}
ECM doesn't ECM doesn't Normai code (DTC 12) is in-

dicated.

ECM doesn't
detect a trouble

ECM detects a
trouble

Fault code for electronic fuel
injection system is indi-
cated.

ECM detects a
trouble.

ECM doesn't
detect a trouble.

Fault code for immobilizer
controt system is indicated.

ECM detects a
trouble.

ECM detects a
trouble.

Fault code of both electronic
fuel injection system and im-
mobilizer control system are
indicated alternately.

3} With the ignition switch turned ON, ICM outputs the re-
sult (Diagnostic troubie code) of diagnosing the above
area through the diagnostic output terminal of the im-
mabilizer diagnostic coupler. This can be read by check-
ing deflection of the voltmeter indicator as it deflects
when the positive probe and the negative probe of the
voltmeter are connected to the diagnostic output termi-
nal and the ground terminal respectively.
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NOTE:

When a trouble exists in the immobilizer control system
(when ICM or ECM detects a diagnostic trouble code
(DTC)), ECM will stop operation of the injector and the igni-
tor (i.e., ignition of spark plug).
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DIAGNOSIS

ECM and ICM have on-board diagnostic system {a system
self-diagnosis function) as described previously.
Investigate where the trouble is by referring to “DIAGNOS-
TIC FLOW CHART" and “DIAGNQSTIC TROUBLE CODE
TABLE” on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE

CODE]

ECM

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 disconnection will clear trouble codes for electronic
fuel injection system stored in memory of ECM.

¢ |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.

¢ When ECM detects a trouble in both electronic fuel injec-
tion system and immobilizer control system, malfunction
indicator lamp {"CHECK ENGINE” light} indicates trouble
codes of both systems alternately while the ignition
switch is turned ON and the diagnosis terminal is
grounded.

o Take a note of diagnostic trouble code indicated first.

ICM

¢ Take a note of diagnostic trouble code indicated first.

[INTERMITTENT TROUBLE] and [NOTES ON SYSTEM CIR-
CUIT INSPECTION]
Refer to SECTION 6E1.
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1. ICM
2. Coupler
3. Bady ground

BA-OV1

® When checking voltage at each terminal of the coupler

which is connected to ECM or ICM, be sure to connect
negative probe to body ground as shown. Any other way
is prohibited even by accident.

Applying probes of voltmeter improperly may cause the
sensor, ECM or ICM to be shorted and damaged.

[Precaution after replacing ECM or ICM]
® When ECM was replaced, including when replaced be-

cause rechecking by using a known-good ECM was nec-
essary during trouble diagnosis, the ECM/ICM code must
be registered in ECM and ICM by performing procedure
described in “Procedure after ECM Replacement” Sec-
tion. If it is not registered, the engine would not start and
accurate trouble diagnosis would not be assured.
When ICM was replaced, including when replaced be-
cause rechecking by using a known-good ICM was neces-
sary during trouble diagnosis, the TP code and ECM/ICM
code must be registered in ICM and ECM/ICM code in
ECM by performing procedure described in “Procedure
after ICM Replacement” Section. If they are not regis-
tered, the engine would not start and accurate trouble
diagnosis would not be assured.



System” section in Service Manual for the vehicle being sev-

iced.)

Then read diagnostic trouble code (DTC} for immobilizer control
system from flashing of malfunction indicator lamp (*CHECK

ENGINE” light).

2.Check and repair according to flow chart corresponding to that

code No.

3. After repair, make sure that diagnostic trouble cade(s) for immo-
bilizer control system is (are) not indicated with diagnosis switch
terminal grounded and ignition switch turned ON.

4. Remove service wire and reinstall cap.

with ignition switch turned ON.

2.Using all ignition keys, check
that “normal” diagnostic trouble
code is indicated. Is there an
ignition key not indicating nor-
mal code?

{ NO

Does malfunction indicator lamp
{"CHECK ENGINE” light) flash at
ignition switch ON?

END

{ NO
END

IMMOBILIZER CONTROL SYSTEM 8A-9
DIAGNOSTIC FLOW CHART
START |=
)
1.Check that switch terminal is not 1 Using service wire, ground diag-
grounded by service wire. For posi- nosis switch terminal for Electron-
tions of diagnosis switch terminal and W Q ic Fuel Injection System. (For
ground terminal, refer to “Electronic i positions of diagnostic switch ter-
Fuel Injection Systemn” Section in Ser- minal and ground terminal, refer
vice Manual of vehicle being serviced. snor2 1o “Electronic Fuel Injection Sys-
2.Prepare all transponder built-in igni- 1. Ignition key with builtin tem” Section in Service Manual
tion keys used for vehicle being serv- " transponder for vehicle being serviced.)
iced and check that the number of Does malfunction indicator lamp
those keys is 4 or less. CHECK {"CHECK ENGINE” light) flash?
3.Using each ignition key, check mal- ENGINE
function indicator lamp {“CHECK EN- NO YES
GINE” light) while ignition switch is ON in spoedometer L
(but without starting engine) and re- . END
peat the same check with other keys. NO (Remains ON)
Is there any key which makes malfunc-
tion indicator lamp (“CHECK ENGINE”| NO (Remains OFF)
light) flash?
| YES (Flashes) Y r \
1. Using one of ignition keys which made Proceed to “DIAGNOSTIC FLOW
malfunction indicator lamp (“"CHECK CHART"” in "Electronic Fuel injec-
ENGINE" light) flash, connect positive tion System” section in Service
probe of analog type voltmeter to diag- Manual for vehicle being serviced.
nostic output terminal of immobilizer
diagnostic coupler and negative probe
to ground of immobilizer diagnostic
couplerwith ignition switch turned ON. _
2.1s it F1:.;09.sibte t% read diagnostic trouble| NO >| Proceed to chart A‘.1'
code {DTC) by checking deflection of
voltmeter indicator? (Refer to “DIAG-
NOSTIC TROUBLE CODE TABLE" sec- Check and repair according to flow
tion) chart corresponding to that code
¥
Does deflection of voltmeter indicate *
normal code? NO 1.After repair, connect positive
YES probe of analog type voltmeter
‘ YES ) to diagnostic output terminai of
1.Using service wire, ground diagnosis switch terminal for Elec- immobilizer diagnostic coupler
tronic Fuel Injection System. {For positions of diagnostic switch and negative probe to ground of
terminal and ground terminal, refer to “Electronic Fuel Injection immobilizer diagnostic coupler|ygg
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DIAGNOSTIC TROUBLE CODE TABLE

EXAMPLE :e COIL ANTENNA FAILURE (CODE NO. 13)
CODE No. 13 CODENo.13 e CODE No.13 i
- = Sug— W l:ma—ﬁ
Voltmeter Indicator. ’-I H l—‘ . —_1

i oW

4 s A e ————
¢ NORMAL 15 20 30 30 TIME (SEC}
High Tl
Voltmeter indicator | | ‘ l --a A 014
R
o5 TIME (SEC) BADIS
DIAGNOSTIC TROUBLE CODE DIAGNOSTIC AREA DIAGNOSIS
NO. VOLTMETER INDICATION
H ﬂ H N | This code appears when none of the
8018 orma other codes are identified.

11 ] | | ] :
8A-017
31 1 | | [ | l BA-018
12 l | | | ICM
BA-018
‘ Coil amt canition k Diagnose trouble according to “DIAG-
13 I | | I | ol antenna or 1gnition €Y | NOSTIC FLOW CHART” corresponding
gao0 | with built-in transponder
to each code No.
I l ECM/ICM code
82021
22 I I l I | | | | Ignition switch circuit
8A-022
23 | , I | | | I | | aapzz | Serial data link wire

Engine Control module (ECM) side

To learn how to read diagnostic trouble code (DTC) from flashing of malfunction indicator famp
(“CHECK ENGINE" light), refer to “Electronic Fuel Injection System” Section in Service Manual for ve-
hicle being serviced.

Transponder code (TP code)

21

DIAGNOSTIC TROUBLE CODE
MALFUNCTION  INDICATOR lamp DIAGNOSTIC AREA DIAGNOSIS
(“CHECK ENGINE” light} INDICATION

NQ.

This code appears when it is confirmed
. that none of other trouble codes is set
12 H IH' Normal . .
8A-024 for immobilizer control system or elec-
tronic fuel injection system.
8A025
ECMACM code
84 I | I I i & | I I I I I I | I ’ | I Diagnose trouble according to “DIAG-

e NOSTIC FLOW CHART” corresponding

82 | | l | I I f | | l | . ECM to each code No.
BA-027
83 i i | I | I | I | | | I I l | | Serial data link wire

$A028




IMMOBILIZER CONTROL SYSTEM BA-11

A-1 CODE (DTC) IS NOT QUTPUTTED FROM DIAGNOSTIC OUTPUT TERMINAL OF IMMOBILIZER

DIAGNOSTIC COUPLER

//};n\\

| A3

A8 LA

8A-030

42, engine room

84029

1. Main fuse
2, Main relay
3. ICM
4. Immobilizer diagnostic
coupler
4-1. Diagnostic output terminal
4-2, Ground terminal

Check voltage between A3 termi-
nal and body ground with ignition
switch turned ON.

Is it 10-14V?

NO

YES

1

1. Connect voltmeter between AS
terminal and body ground.

2.Does voltmeter indicator de-
flect?

NO

-+ “(f)" wire open.

® Poor A3, A5 or A7 connection.

e ” (i) " wire of A7 terminal open.

® “ M) " wire between AS terminal
and diagnostic output terminal

~] of immobilizer diagnostic cou-

YES

1

1.Connect voltmeter between
diagnostic output terminal of
immobilizer diagnostic coupler
and body ground.

2.ls it possible to read DTC by
checking deflection of voltmeter
indicator?

NO

YES
A

“ () * wire of ground terminal for
immobilizer diagnostic coupler
open.

pler short.
If wire and connections are OK,
substitute a known-good ICM and
recheck.
NOTE:
After replacing with a known-
good ICM, register ECM/ICM code
in ECM and TP code and ECM/ICM
code in ICM by performing proce-
dure described in “Procedure af-
ter ICM Replacement” section.

“ @ " wire between A5 terminal

.| and diagnostic output terminal of

immobilizer diagnostic coupler
open.




8A-12 IMMOBILIZER CONTROL SYSTEM

DTC11 TP CODE (TRANSPONDER CODE) NOT MATCHED
DESCRIPTION:

e DTC11

ICM checks if TP code transmitted from ignition key and that registered in ICM match when ignition
switch is ON. If they do not, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 cartridge for immobilizer con-
trol system and TECH 1A kit) and performing following steps.

NOTE:

For operation procedure of TECH1, refer to TECH1 operator’s manuai.

1. Using TECH1, execute “ENT. TP CODE” command in SELECT MODE menu.

2. Turn ignition switch OFF, then turn it ON and check that DTC11 is not set.



IMMOBILIZER CONTROL SYSTEM 8A-13

DTC31 TP CODE {TRANSPONDER CODE) NOT REGISTERED
DESCRIPTION:

e DTC31
ICM checks if TP code transmitted from ignition key and that registered in ICM match when ignition
switch is ON. if there is no TP code registered in ICM, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 cartridge for immohbilizer con-

trol system and TECH 1A kit) and performing following steps.

NOTE:

For operation procedure of TECH1, refer to

1. Prepare all ignition keys with built-in transpondert
istered for vehicle.

2. Using TECH1, execute “ENT. TP CODE” command in SELECT MODE menu.

Turn ignition switch QFF, then turn it ON and check that DTC31 is not set.

4. Repeat Step 2 as many times as the number of transponder built-in ignition keys not registered yet.
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8A-14 IMMOBILIZER CONTROL SYSTEM

DTC12 FAULT IN IMMOBILIZER CONTROL MODULE {ICM)
DESCRIPTION:
This DTC is set when an internal fault is detected in ICM.

INSPECTION:

1)Ignition switch “OFF".
2)Disconnect connectors from ICM.
3}Check for proper connection to
ICM at all terminals.
Are they in good condition?

YES NO
]
Substitute a known-good ICM and Repair or replace
recheck.
NOTE:

After replacing with a known-good
ICM, register ECM/ICM code in ECM
and TP code and ECM/ICM code in
ICM by performing procedure de-
‘scribed in “Procedure after ICM Re-
placement” section.




IMMOBILIZER CONTROL SYSTEM 8A-15

DTC13 NO TP (TRANSPONDER) CODE TRANSMITTED OR COIL ANTENNA OPENED/SHORTED

1. Main fuse
2. Main relay
3. ICM

8A.031 4. Coil antenna

DESCRIPTION:

ICM energizes the coil antenna when the ignition switch is ON and reads TP code from the ignition key.
When ICM cannot read TP code from the ignition key even when the coil antennais energized, this DTC
is set.

['es

INSPECTION:

Does ignition key being used NO

have buiit-in transponder?

-+ Replace ignition key with built-in

transponder and follow “DIAG-
((l % NOSTIC FLOW CHART” again.

Ignition key with built-in
transponder BA-DF2

NO

YES

¥

1.Disconnect coil antenna cou-
pler with ignition switch
turned OFF.

-2.ls there continuity between
coil antenna coupler terminals
A and B?

\

_Coil antenna open

YES

1. Coil antenna
coupler

|
Measure resistance between

L\
terminals of coil antenna cou-
pler and body ground. \

NO

Coil antenna shorted to ground

¥

Is it o (infinity) Q ?

YES

BA-D34
1. Coil antenna
coupler

L

1. With coil antenna coupler dis-
connected, disconnect ICM
coupler.

2.Measure resistance between
coil antenna terminals of ICM
coupler.

Isit o {infinity) 2 ?

“ (k)" wire shorted to “(1) "wire

84035

YES

1. ICM coupier

To be continued



8A-16 IMMOBILIZER CONTROL SYSTEM

continued

|
l

NO

Measure resistance between

“ () * wire shorted to ground

terminal A1 of ICM coupler and

Al 1
body ground. %
Is it = {infinity) & ? 1

W, Q
YES 2 0[
1. ICM coupler 8A-036
Measure resistance between | »  “(D)" wire shorted to ground
terminal A2 of ICM coupler and
body ground.
Is it « {infinity) Q7
YES
1 BA0T7
. NO :
1. Connect coil antenna coupler. I = )" or “(I)" wire open

2.ls there continuity between ICM

® Poor coil antenna-to-coupler
coupler terminals A1 and A2?

YES

¥
® Poor A1 or A2 connection. 1. ICM coupler 8A-038

1. If connections are QK, connect NO .
ICM coupler and substitute a Faulty coil antenna

known-good coil antenna.
2.1s DTC 13 also indicated with
ignition switch turned ON?

YES

Is DTC 13 siill indicated even NO ——m
when another ignition key (with - Faulty ignition key
built-in transponder} for that ve-
hicle used?

| YES
Substitute a known-good ICM and
recheck.
NOTE:

After replacing with a known-
good ICM, register ECM/ICM code
in ECM and TP code and ECM/ICM
code in ICM by performing proce-
dure described in “Procedure after
ICM Replacement” section.




IMMOBILIZER CONTROL SYSTEM 8A-17

PTC21 ECM/ICM CODE NOT MATCHED (ICM SIDE)
DTC81 ECM/ICM CODE NOT MATCHED (ECM SIDE)
DTC84 ECM/ICM CODE NOT REGISTERED

DESCRIPTION:

e DTC21
IR rhacke if FCRINCAM radas tramemittad fram EC amd that ranictarad in A mateh whan innitinn
1%V WIHHGUND 1) WiV WV WOUIT LTI IS TITRLG U TV WiV LTI LHIUL |DH|\=‘UIOU TEN PArBY 1HTLALAAD ¥V IR Iallll.iull
switch is ON. If they do not, this DTC is set.

e DTC81
ECM checks if ECM/ICM code transmitted from ICM and that registered in ECM match when ignition
switch is ON. If they do not, this DTC is set.

e DTC84 '
ECM checks if code transmitted from ICM and that registered in ECM match when ignition switch

is ON. If there is no ECM/ICM code registered in ECM, this DTC is set.

INSPECTION:

Using TECH1 {TECH1 cartridge for immobilizer control system and TECH1A kit}, execute “RECORD
ECM/ICM” command in SELECT MODE menu.

NOTE:

For operation procedure of TECH1, refer to TECH1 operator's manual.



8A-18 IMMOBILIZER CONTROL SYSTEM

DTC22 IGNITION SWITCH CIRCUIT OPEN/SHORT

A4

1. Main fuse
2. Ignition switch
3. 1EM

8A-034

DESCRIPTION:
ICM monitors ignition signal when the ignition switch is ON. This DTC is set when no ignition signal
input is detected by ICM.

INSPECTION:

Check voltage between ICM cou-
pler terminal A4 and body
ground with ignition switch
turned ON.
s it 10-14V?

YES 8A-04¢

1.1CM
NO
! ]

Poaor A4 terminal connection. “(g " wire open or short

If connection is OK, substitute a
known-good ICM and recheck.
NOTE:

After replacing with a know-good
ICM, register ECM/ICM code in
ECM and TP code and ECM/ICM
code in ICM by performing proce-
dure described in “Procedure af-
ter ICM Replacement” section.




IMMOBILIZER CONTROL SYSTEM BA-19

DTC23 NO ECM/ICM CODE TRANSMITTED FROM ECM OR DATA LINK CONNECTOR WIRE

OPENED/SHORTED
DTC83 NO ECM/ICM CODE TRANSMITTED FROM ICM OR DATA LINK CONNECTOR WIRE
OPENED/SHORTED
i 2
£ /
(] @ ®_[J
A8 O \f
7] l=5
® o .
§——————————a= 10 ABS control module {if equipped with ABS}
»-——-@————c- to SOM {if equipped with AIRBAG)
' 1. ICM
to data link eonnector 2. ECM
DESCRIPTION

When the ignition switch is ON, ICM requests ECM and ECM requests ICM to transmit ECM/ICM code.
f ECM/ICM code is not transmitted from ECM or ICM, ICM sets DTC23 and ECM sets DTC83.



8A-20 IMMOBILIZER CONTROL SYSTEM

INSPECTION:

Check voitage between iCM cou-
pler terminal A8 and body
ground with ignition switch
turned ON.
Is it 4-5V?

NO

YES

1. Disconnect ECM coupler with
ignition switch turned OFF.

2.1s there continuity between
ICM coupler terminal A8 and
Data iink connector terminai of
ECM coupler? (For positions
of Data link connector terminal
of ECM coupler, referto “Elec-
tronic Fuel Injection System”
section in Service Manual of
vehicle being serviced.)

17

YES

1

o 0

A8 o

1. ICM coupler disconnected

Connect to Data link connector tarminal
of ECM coupler disconnected

NO

Poor A8 connection (ICM) or Poor

Data link connector terminal con-

nection (ECM). If connections are

0K, substitute a known-good ECM

or ICM and recheck.

NOTE :

¢ After replacing with a known-
good ECM, register ECM/ICM
code in ECM by performing pro-
cedure described in “Procedure
after ECM Replacement” section.

e After replacing with a known-
good [ICM, register ECM/ICM
code in ECM and TP code and
ECM/ICM code in ICM by per-
forming procedure described in
“Procedure after ICM Replace-
ment” section.

‘D" or "(1) wire between ICM and
ECM open




iIMMOBILIZER CONTROL SYSTEM 38A-21

DTC82 FAULT IN ENGINE CONTROL MODULE (ECM}

DESCRIPTION:

This DTC is set when an internal fault is detected in ECM.

INSPECTION:

1)Ignition switch “OFF".

2} Disconnect conneciors from ECM.

3}Check for proper connection to
ECM at all terminals.

Are they in good condition?

YES

1

Substitute a known-good ECM and
recheck.

NOTE:

After replacing with a known-good
ECM/ICM, register ECM/ICM code in
ECM by performing procedure de-
scribed in “Procedure after ECM Re-
placement” section.

NO

Repair or replace




8A-22 IMMOBILIZER CONTROL SYSTEM

INSPECTION OF ECM, ICM AND ITS CIRCUIT

ECM, ICM and its circuit can be checked at ECM wiring cou-
plers and ICM wiring coupler by measuring voltage and re-
sistance. Described here is only inspection of ICM. For
inspection of ECM, refer to “Electronic Fuel Injection Sys-
temn” section in Service Manual for the vehicle being serv-
iced.

CAUTION:

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

Voltage Check

1} Remove ICM from body with ignition switch OFF refer-
ring to p. 8A-25.

2} Connect ICM couplers to ICM.

3) Check voltage at each terminal of couplers connected.

NOTE:

2. Couplers

3. Body As each terminal voltage is affected by the battery volt-
3 ground st age, confirm that it is 11V or more when ignition switch
. is ON.
\
2. Al | A2 A3 | A4
\ A5 AB A7 { AR A AlD

SAD4S
1. ICM

2, ICM Couplers




~ IMMOBILIZER CONTROL SYSTEM B8A-23

NORMAL
|
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Coil antenna 1 ov
A2 Coil antenna 2 ov Ignition switch ON
| A3 Power source 10-14V
10-14V Igniti itch ON
A4 Ignition signal — tgn,:on SW!ECL ——
U=-u.0v lgﬁitiﬁﬁ SWitch Urr
0-14v Ignition switch ON
Ab Dia i t
agnosis output oV \gnition switch OFF
A6 Blank - -
A7 | Ground 7 - - o
A8 Data link connector 4-5v Ignition switch ON
{Serial data terminal}
. A9
A10 Blank - -
NOTE:

When measuring voltage at A1 and A2 terminals with ignition switch turned ON, be sure to turn igni-
tion switch ON before connecting positive probe of voltmeterto A1 or A2 terminal. If itis not turned
ON first, DTC13 {Diagnostic Trouble Code 13) may be indicated.

1. ICM coupler disconnected

Resistance Check

- 1} Disconnect ICM couplers from ICM with ignition switch

OFF.

CAUTION:
Never touch terminals of ICM itself or connect volt-

meter or ochmmeter.

2} Check resistance between each terminal of couplers dis-
connected.

CAUTION:
e Be sure to connect ochmmeter probe from wire

harness side of coupler.
¢ Be sure to turn OFF ignition switch for this check.
® Resistance in table below represents that when
parts temperature is 20°C {68°F).

2. Ohmmeter
aA-Da6
NORMAL
TERMINAL CIRCUIT RESISTANCE CONDITION
A1-A2 | Coil antenna Continuity -




8A-24 IMMOBILIZER CONTROL SYSTEM

RN
N

8A-047

BA-DAR

2A-049

8A-062

ON-VEHICLE SERVICE

Precautions in handling immobilizer control system

® Don‘tturn ON ignition switch with ignition key for immo-
bilizer control system put together with another one or
placed quite close to another one. Or the system may de-

tant alhmarmmal annditine and nrovyvant anaina froanm
tect aonormar Conaition anda (o1 L 1

ing.

® Do not turn ON ignition switch by using ignition key with
any type of metal wound around its grip or in contact with
it. Or the system may detect abnormal condition and pre-

vent engine from starting.

® Do not leave ignition key where high temperature is an-
ticipated. High temperature will cause transponder in
ignition key to be abnormal or damaged.

® Do not turn ON ignition switch with a radio antenna
placed near coil antenna or its harness to ICM. Or the sys-
tem may detect abnormal condition and prevent engine
from starting.



IMMOBILIZER CONTROL SYSTEM 8A-25

1. Coil antenna

8A-053

IMMOBILIZER CONTROL MODULE (ICM)

Damaual
1nvinnvval

1) Disconnect negative (-) cable at battery.
2) Disconnect coupler.
3) Remove immobilizer control module.

Installation

Ravarca rarmmyval
HNovClIoo ITilivvyal

NOTE:

After replacing ICM, be sure to register TP code and ECM/
ICM code in ICM and ECM/ICM code in ECM by performing
procedure described in “Procedure after ICM Replace-
ment” section.

ENGINE CONTROL MODULE (ECM)

Removal and Installation

For removal and installation of ECM, refer to “Electronic
Fuel Injection System” section in Service Manual for ve-
hicle being serviced.

NOTE:

After replacing ECM, be sure to register ECM/ICM code in
ECM by performing procedure described in "Procedure af-
ter ECM Replacement” section.

COIL ANTENNA

Removal

1) Disconnect negative (-) cable at battery.

2) Remove air bag module {if equipped), steering wheel
and combination switch assembly (together with steer-
ing sensor if suspension control system is equipped).
Refer to Section 3C. '

3) Remove coil antenna

Installation
For installation, reverse removal procedure, surely refer-
ring to Section 3C.



8A-26 IMMOBILIZER CONTROL SYSTEM

HOW TO REGISTER IGNITION KEY

nnnnnn th o e e ]

ncglbtul the lyluuun lu:y \|r uuuc; in the immo

trol system by using the following procedurs.

1) Prepare ignition keys with a built-in transponder to be
registered for the vehicle.

NOTE:

~ As up to 4 ignition keys may be used for immobilizer
control system, make sure that total number of ignition
keys that are used for the vehicle is 4 or less.

2) Prepare TECH1 (TECH1A kit and cartridge for immobiliz-
er control system}.

NOTE:
For operation procedure of TECH1, refer to TECH1 oper-
ator’s_manﬁal.

3) If necessary, clear all TP codes registered in ICM by
executing “CLEAR TP CODE” command in SELECT
MODE menu with TECH1.

NOTE: _

When “CLEARTP CODE” command is executed with the
malfunction indicator lamp (“CHECK ENGINE” light)
ON, it remains ON even after execution of that com-
mand is over. It will start flashing when the ignition
switch is turned OFF once and then turned ON after
some seconds.

4} Using TECH1, register TP code in ICM one by one by
executing “ENTER TP CODE" command in SELECT
MODE menu.

Then after completing registration of TP code for all igni-
tion keys, turn ON ignition switch by using all ignition
keys one by one and check that malfunction indicator
lamp (“CHECK ENGINE” light) lights each time.

NOTE:

ICM does not accept registration of the same TP code.



IMMOBILIZER CONTROL SYSTEM 8A-27

PROCEDURE AFTER ICM REPLACEMENT

When iCV was repiaced, inciuding when repiaced because
rechecking by using a known-good ICM was necessary dur-
ing trouble diagnosis, register TP code and ECM/ICM code
in ICM and ECM/ICM code in ECM by performing following
procedure.

1) Prepare all existing ignition keys {those that have been
used for that vehicle).

NOTE;

As up to 4 ignition keys may be used for immobilizer
control system, make sure that total of existing ignition
keys is 4 or less

2) Prepare TECH1 (TECH1A kit and cartridge for immobiliz-
er control system).

- NOTE:
For operation procedure of TECH 1, refer to TECH1 oper-
ator’s manual.

3) Check the number of TP codes registered in ICM which
has been replaced by executing “DATA LIST” command
in SELECT MODE menu of TECH1. If even one TP code
has been registered, execute “CLEAR TP CODE” com-
mand in SELECT MODE menu.

NQTE:

When “CLEAR TP CODE” command is executed with the
malfunction indicator lamp {“CHECK ENGINE” light)
ON, it remains ON even after execution of that com-
mand is over. it will start flashing when the ignition
switch is turned OFF once and then turned ON after
some seconds.

4} Using TECH1, register TP code in ICM one by one by
executing “ENT. TP CODE” command in SELECT MODE
menu.

NOTE:
ICM does not accept registration of the same TP code.

5) Using TECH1, register ECM/ICM code in both ICM and
ECM by executing “RECORD ECM/ICM” command in SE-
LECT MODE menu.

6) Turn ON ignition switch by using all ignition keys one by
one and check that malfunction indicator lamp (“CHECK
ENGINE” light) lights each time.



8A-28 IMMOBILIZER CONTROL SYSTEM

PROCEDURE AFTER ECM REPLACEMENT

When ECM was replaced, including when replaced because
rechecking by using a known-good ECM was necessary
during trouble diagnosis, register ECM/ICM code in ECM by
performing following procedure.
1) Prepare TECH1 {TECH1A kit and cartridge for immobiliz-
er control system).
NOTE:
For operation procedure of TECH 1, refer to TECH1 oper-
ator's manual.
2} Using TECH1, register ECM/ICM code in ECM by executing

ey e p—owm e m 3 —r m m e —

*RECORD ECM/ICM” command in SELECT MODE menu.

SPECIAL TOOLS

09931-76011
Tech-1 (scan tool} kit

2. Operator's manual
3. Tech 1A

4. DLC cabla

5. Test tead/probe

6. Power source cable
7. DLC cable adapter
8. Ssif-test adapter

1. Storage case

Tech-1 cartridge for
immobilizer control
system

8A-054 BA-0SS

| o] |

8A-056

09931-96020
16/12 pin DLC adapter
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ELECTRONIC FUEL INJECTION SYSTEM<FOR M/T MODEL>
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HEATER & AIR CONDITIONING SYSTEM
<FOR GARBURETOR WITH M/T MODEL>

HEATER & AIR CONDITIONING SYSTEM
<FOR CARBURETOR WITH A/T MODEL>

RADIO
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