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IMPORTANT

WARNING/CAUTION/NOTE

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

RAMINC,

WAI HIWIT NS,

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

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

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

WARNING:

This service manual is intended for autho-
rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechan-
ics or mechanics without the proper tools
and equipment may not be able to proper-
iy perform the services described in this
manual.

Improper repair may result in injury to the
mechanic and may render the vehicle un-
safe for the driver and passengers,

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

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

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

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

¢ [f the vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process), remove
the air bag system components (air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.




FOREWORD

This SUPPLEMENTARY SERVICE MANUAL s a
supplement to VITARA {SE416, SV620 and
SV420D) series SERVICE MANUALS {SERVICE
MANUALS  99500-60A10,  99500-85F00,
99500-78E00, SUPPLEMENTARY SERVICE
MANUALS  99501-60A60, 99501-60A70,
99501-61A10) and has been prepared exclu-
sively for the following applicable model.

Applicable model:

SV420D vehicle on and after the following VIN
No. and equipped with inter cooler.

{x) JSAETD31V00200001 {x)

It describes only different service information
of the above applicable model as compared
with SV420D vehicle of VIN No. before above
listed one and not equipped with inter cooler.

Therefore, whenever servicing the above ap-
plicable model, consult this supplement first.
And for any section, item or description not
found in this supplement, refer to the SERVICE
MANUALS and SUPPLEMENTARY SERVICE
MANUALS mentioned in next page.

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 right is reserved to
make changes at any time without notice.

TABLE OF CONTENTS l SECTION

GENERAL INFORMATION
General Information 0A
Maintenance and 0B
Lubrication
HEATING AND AIR
CONDITIONING
Heating and Ventilation 1A
STEERING, SUSPENSION,
WHEELS AND TIRES
AIR BAG Steering Wheel, 3C1
Column and shaft
Steering Wheel,
Column and shaft 3C2
(Not Equipped with AIR BAG)
Front Suspension 3D
BRAKE SYSTEM
Antilock Brake System (ABS) 5B1
{For 4-Sensor, 3-Channel)
ENGINE
General Information and 6
Diagnosis
Engine Mechanical 6A3
Engine and Emission
Control System 6E4
TRANSMISSION AND CLUTCH
Manual Transmission 7A2
Automatic Transmission
(4 A/T) 781
Clutch 7C1
Transfer 7D
Differential (Front and Rear) 7E
BODY ELECTRICAL SYSTEM 8
Immobilizer Control System 8A
SERVICE DATA 10
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Related Service Manual

Service manuals listed below are in the chronological order with the latest one at the top.

For efficient use of manuals, start with the one at the top of the list {i.e., the latest one). If desired sec-
tion, item or description is not found in it, try next one in the list and do the same one by one till what
is being searched is found.

No. |SERVICE MANUAL RELATED TO THIS MANUAL APPLICABILITY

1 | SV420D SERVICE MANUAL This manual describes the only different

{99500-78E00) service information of 8V420D as
compared with the Service Manuals
(99500-60A10, 99500-85F00, 99501-60A60,
99501-60A70, 99501-61A10) below.

2 | VITARA (SE416/SV620) SUPPLEMENTARY This manual describes the items that
SERVICE MANUAL should be updated {modified and added) in
{99501-61A10} the Service Manuals (99500-60A10,

99500-85F00, 99501-60A60, 99501-60A70)
below.
When servicing the SV420D vehicle using
this manual, also refer to the sections,
items, and descriptions related to the
SV620.

3 | SV620 SERVICE MANUAL This manual describes the items that

(98500-85F00) should be updated {modified and added} in
the Service Manuals (99500-60A10,
99501-60A70) below.

4 | VITARA (SE416) SUPPLEMENTARY This manual describes the items that
SERVICE MANUAL should be updated {modified and added) in
{99501-60A70) the Service Manual (99500-60A10) below

after it was issued.

5 | VITARA (SE416) SUPPLEMENTARY This manual describes the sliding roof only.
SERVICE MANUAL FOR 5-DOOR
MODEL WITH SLIDING ROOF
{99501-60A60)}

6 | VITARA (SE416) SERVICE MANUAL This manual is the base manual for the
{99500-60A10) above manual.

NOTE:

For sections 0A, OB, and 7E in this manual (SV420D SUPPLEMENTARY SERVICE MANUAL), refer to
the related SERVICE MANUAL in the above table in the following order.




GENERAL INFORMATION 0A-1

SECTION 0A oA

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 FOREWORD of this manual.

78E00-0A-1-1S8

CONTENTS

ABBREVIATIONS USED IN THIS MANUAL ... ... it s e it s e reiaaerannes 0A- 2

78EQ0-0A-1-25



0A-2 GENERAL INFORMATION

ABS
ATDC
API
ATF
ALR
AC
A/T
A/C
ABDC
A/F
A-ELR

B
B+
BBDC
BTDC
C

CMP Sensor :

CoO
CPP Switch

CPU
CRS

DC
DLC

DOHC
DOJ
DRL
DSPV

DTC

78EQ0-0A-2-1S

ABBREVIATIONS USED IN THIS MANUAL

: 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 Bottom Dead Center
: Before Top Dead Center

Camshaft Position Sensor
{Crank Angle Sensor, CAS)

: Carbon Monoxide
: Clutch Pedal Position Switch

(Clutch Switch, Clutch Start
Switch)

: Central Processing Unit
: Child Restraint System

: Direct Current
: Data Link Connector

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

: Double Over Head Camshaft
: Double Offset Joint

: Daytime Running Light

: Deceleration Sensing

Proportioning Valve

: Diagnostic Trouble Code

{Diagnostic Code)

E
EBCM

ECM
ECT Sensor

EGR
EGRT Sensor:

EFE Heater
ELR

EVAP
EVAP
Canister

FICD

FIP

AWD
G

GEN

GND
H

HC

HO2S

IAC Valve

IAT Sensor

ICM
1G

: Electronic Brake Control

Module, ABS Control Module

: Engine Control Module
: Engine Coolant Temperature

Sensor (Water Temp.
Sensor, WTS)

: Exhaust Gas Recirculation

EGR Temperature Sensor
(Recirculated Exhaust Gas
Temp. Sensor, REGTS)

: Early Fuel Evaporation Heater
: Emergency Locking Retractor
: Evaporative Emission

: Evaporative Emission

Canister {Charcoal Canister)

' Fast Idle Control Device
: Fuel Injection Pump
: 4 Wheel Drive

: Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: Idle Air Control Valve (Idle

Speed Control Solenoid
Valve, ISC Solenoid Valve)

: Intake Air Temperature

Sensor {Air temperature
Sensor, ATS)

: Immobilizer Control Module
: Ignition



GENERAL INFORMATION 0A-3

LH
LSD
LSPV

M
MAF Sensor

MAP Sensor :

Max
MFI

Min
MIL

N

NOx
0

OBD

OHC
028
P
PNP
P/S
PSP Switch

PCV

R
RH

78E00-0A-3-1S

: Left Hand
: Limited Slip Differential
: Load Sensing Proportioning

Valve

: Mass Air Flow Sensor

{Air Flow Sensor, AFS, Air
Flow Meter, AFM)

Manifold Absolute Pressure
Sensor {Pressure Sensor, PS)

: Maximum
: Multiport Fuel Injection

{(Multipoint Fuel Injection)

: Minimum
: Malfunction Indicator Lamp

("CHECK ENGINE" Light}

: Nitrogen Oxides

: On-Board Diagnostic System

{Self-Diagnosis Function)

: Over Head Camshaft
: Oxygen Sensor

: Park/Neutral Position

: Power Steering

: Power Steering Pressure
Switch (P/S Pressure Switch)
: Positive Crankcase

Ventilation

: Right Hand

SAE

SFI

SIR

SOHC

TBI

TCC
TCM

TCV
TP Sensor
TVW

2WD

VIN
VSS

: Society of Automotive

Engineers

: Sequential Multiport Fuel

Injection

: Supplemental Inflatable

Restraint

: Single Over Head Camshaft

: Throttle Body Fuel Injection

{Single-Point Fuel Injection,
SPI)

: Torque Converter Clutch
: Transmission Control Module

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

: Timer Control Valve
: Throttle Position Sensor
: Thermal Vacuum Valve

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

: Three Way Catalytic

Converter
(Three Way Catalyst)

: 2 Wheel Drive

: Vehicle |dentification Number
: Vehicle Speed Sensor



MAINTENANCE AND LUBRICATION 0B-1

SECTION 0B

o5 |
MAINTENANCE AND LUBRICATION

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

78E00-0B-1-15

CONTENTS

MAINTENANCE SCHEDULE . ... it ittt nsrtra et riaaiteateeneaeraraeannns 0B- 2
RECOMMENDED FLUIDS AND LUBRICANTS ... ..ottt it iie e iosasrernarees 0B- 4

78E00-0B-1-28



0B-2 MAINTENANCE AND LUBRICATION

MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

Interval:
This interval should be judged by

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 intervals
respectively {except 1,000 km {600 miles) inspection).

odometer reading or months, km {x1,000) | 1 10 20 30 40 50 60 70 80

whichever comes first. miles (x1,000)| 06 | & [ 12 | 18 [ 24 | 30 | 36 | 42 | 48
Months - 6 12 18 24 30 36 42 48

ENGINE

1-1. Drive belt i I I 1 | | | | i

1-2. Camshaft timing belt Replace every 100,000 km (60,000 miles)

1-3. Vaive lash (clearance) - - I - I - | - |

1-4. Engine oil and oil filter Replace every 5,000 km {3,000 miles)

1-5. Engine coolant - - - - R - - - R

1-6. Cooling system hoses and connections - - | - | - | - |

1-7. Exhaust pipes and mountings {(except catalyst) - - - - | - - - | 18(R}

FUEL SYSTEM

3-1. Air cleaner filter element - ] | I R I | | R

3-2. Fuel tank cap, fuel lines and connections - - - - [ - - - | 1&(R}

3-3. Fuel filter - - - - R - - - R

ELECTRICAL SYSTEM

5-1. Wiring harness connections and headlights - - - -

NOTES:
“R”: Replace or change

“I : Inspect and correct or replace if necessary
. ® ftem 1-7 (R} is applicable to exhaust mounting rubber only.
® /tem 3-2 (R) is applicable to fuel tank cap only.

78E00-0B-2-15




MAINTENANCE AND LUBRICATION 0B-3

MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the vehicle is usually used under the conditions corresponding to any severe condition code given
below, it is recommended that applicable maintenance operation be performed at the particular inter-
val as given in the chart below.

Severe condition code

A - Towing a trailer E - Driving in extremely cold weather
B - Repeated short trips and/or salted roads
C - Driving on rough and/or muddy roads F - Repeated short trips in extremely
D - Driving on dusty roads cold weather
Severe . Maintenance .
Condition Code Maintenance Operation Maintenance Interval
! Every 12,000 miles
, {20,000 km) or 12 months
——CD—— Water pump {fan) drive belt
R Every 24,000 miles
{40,000 km) or 24 months
Every 3,000 miles
AB—DEF Engine oil and oil filter ' R {5,000 km) or 3 months
For Diesel engine, replace more often.
R . . Every 6,000 miles
ABC—E Exhaust pipes and mounting | (10,000 km) or 6 months
| Every 1,500 miles
. " {2,500 km)
—_——D— Air cleaner filter element *1
R Every 12,000 miles
{20,000 km) or 12 months
ABCD—— Brake discs and pads (Front} i Every 6,000 miles
Brake drums and shoes {Rear) (10,000 km) or 6 months
B Every 6,000 miles
ABC—E Propeller shafts } {10,000 km) or 6 months
A—Coem—F Manual transmmission, transfer R Every 12,000 miles
and differential oil {20,000 km) or 12 months
e ; ‘el ; Every 12,000 miles
A—C F Automatic transmission fluid R (20,000 km) or 12 months
R Every 6,000 miles
—_C——— Drive axle shaft hoots | (10,000 km) or 6 months
X Every 6,000 miles
—C— Bolts and nuts on chassis T (10,000 krn) or 6 months
NOTE:
“1” : Inspect and correct or replace if necessary

“R”: Replace or change
“T”: Tighten to the specified torque
® *1: Inspect or replace more frequently if the vehicle is used under dusty conditions.

78E00-0B-3-18



0B-4 MAINTENANCE AND LUBRICATION

RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil CD, CE, or CF-4 class
Engine coolant {Ethylene glycel base coolant) “Antifreeze/Anticorrosion coolant”
Brake fluid DOT 3 or SAE J1703

Manual transmission oil

APl GL-4, SAE 75W-90
Transfer oil

Differential oil {front & rear} APl GL-5, SAE 75W-90 Hypoid gear il

Automatic transmission fluid and

- - An equivalent of DEXRON®-TI, DEXRON®-IIE or DEXRON®-III
Power steering fluid

Water resistance chassis grease

Clutch linkage pivot points {SUZUK] SUPER GREASE A 99000-25010)

Water resistance chassis grease

Gear shift control lever and shaft {SUZUKiI SUPER GREASE A 99000-25010)

Door hinges Engine oil
Hood latch assembly Engine oil
Key lock cylinder Spray lubricant

78E00-0B-4-18



HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

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

e Service on or around Air Bag System Components or Wiring must be performed only by an

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

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

NOTE:

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

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

CONTENTS
GENERAL DES CRIPTION . ...ttt ittt ittt etate e taeensseasseeanssancnsonssenenseonnaas 1A-
HEATER CONTROL OPERATION L u it tite ittt eiini st isteneerssunrsesssscerrsaseerrnnnssssnnss 1A-
TROUBLE DIAGN O G S ittt ittt it ittt ittt et easesessosaeasensessssssensssensnnness 1A-
MV RN G IR U ettt it ittt iie et seenseenaassussnsssssssnsennsnneenssnsesnsnnsnnsnneas 1A-
ON-VEHICLE SERVICE ... ittt it ettt e s ea st e te et eas et tnsnennsesesancenssrasneennan 1A-
Mode Control S CH ..t it ittt ittt ittt it vese st eaarsaeaasacasssansscensneeecaransnnnnns 1A-
o ACTUA O . ot vttt ittt it tet s bt osssnsnsnsosansnssusninesennssnsssniasssnnsssssnnnsnsssna 1A-
Heater Control Lever Assembly ... ittt iiiieireeiiaia ittt s iiaaeranans 1A-

LT ]I Y 1= DU 1A-1
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1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION

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

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

The heater and ventilation consist of following parts.

[ L R N

. Side ventilator outiet
. Side defroster outlet

Center ventilator outlet

. Floor outlet

. Front defroster outlet
. Heatar unit

. Inside air

. Outside air

. Control lever

. Mode control switch
. Modse actuator

. Cable joint

. Defroster duct

. Vantilator duct

. Blower motor unit

. Rear duct

B5F00-1A-2-1S




HEATER AND VENTILATION 1A-3

Mode control switch

§EEIE

5

/e oF000 0 I
(oo —— o =
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)

78E00-1A-3-1S

-e

~

VENTILATION

BI-LEVEL

o7
o

HEAT

here g

s

HEAT & DEFROSTER

5

DEFROSTER

60A20-1A-3-2

S o

CIRCULATION

>

FRESH AIR

60A20-1A-3-3

60A20-1A-3-4

60A20-1A-3-5

HEATER CONTROL OPERATION

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

MODE CONTROL SWITCH
BI-LEVEL (37 ) is a position used to keep cooling the head
and warming the feet.

CONTROL LEVER A

CONTROL LEVER B

A temperature control lever.

The temperature of air is controlled by this lever.

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

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



1A-4 HEATER AND VENTILATION

A. FORCED VENTILATION

Sida Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent
& <

) 4 \J
(Elz]5]R]8) &) L= D

Qutside Air
<

#E ||
& OFFDO I Inside
[t:u:u:n:--—— B > Air
1 T ]
il > i/
s o
Rear Duct Foot
78E00-1A-4-15
B. OUTSIDE AIR-INTRODUCED HEATING
Side Side Side Center Side
Defrost  Defrost Defrost Vent Vent  Vent
f ( Outside Air
57 a5 e == 5
- OFF BT O 3 . r Inside
[ oo - - —— = i 3 Air

\__ TE——

Blower

Heater

' ] e Motor
< T O
Rear Duct Foot
78E00-1A-4-25
C. INSIDE AIR-CIRCULATED HEATING
Side Side Sidea Center Side
Defrost Dafrost Defrost Vent Vent Vent

Y

\ 4

(=
HEIEE w'.[ ==
BOFFOODO O
rl:—/_—_ e LY 00000

- I {—— )

Qutside Air

) O Inside
Air

Heatar Blower
Motor

T T O

Rear Duet Foot

78EC0-1A-4-35



HEATER AND VENTILATION 1A-5

D. HEAD-COOLED /FEET-WARMED HEATING

Side
Defrost

Dsfrost

Side Side Center Side
Defrost Vent Vent  Vent

fHEEEEE| ==

. J Outside Air

C @- OFF 00 01 3
[o—— - | | ] ]
- {I] = P/
i Blower
O Q O Heater Mgto:
Rear Duct Foot
78E00-1A-5-1S
TROUBLE DIAGNOSIS
Trouble Possible cause Remedy

Blower fuse blown
Blower resistor faulty

Heater blower won't
work even when its

Replace fuse to check for short.
Check resistor.

Air ducts clogged
Heater radiator leaking or clogged
Heater hoses leaking or clogged

switch is ON. Blower motor faulty Replace motor.
Wiring or grounding faulty Repair as necessary.

Incorrect temperature | Control cables broken or binding Check cables.

output. Air damper broken Repair damper.

Repair air ducts,
Replace radiator.
Replace hoses.

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

Mode control switch faulty
Mode actuator faulty

Fuse blown

Wiring or grounding faulty
Air damper broken

Air ducts clogged

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

Repair damper.

Repair air ducts.

78EQ0-1A-5-28




1A-6 HEATER AND VENTILATION

WIRING CIRCUIT

@or@

Combination switch

Y

R/Y
GI'I'B! OFF o
e s il o
P/W M| O
r—- Gr/R M2 | O
’L HIGH | O~

e

Lg
D@ bbod ©Pb ¢

> © ()OJ)

1, Battery 5. Blower motor switch
2. Main fuse 6. Heater resister
3. Main switch 7. Biower motor
4, Fuse box 8. Mode control switch

{" privE circum | & 0 % § % g {
;\" ;\;\ ;\??‘ Ti\
8
I\IC amplifier

9. Mode actuator

—a}[1ld
- 2—@—| |0

-
~—
[+ 1]
o
—
o

-@-

il

Blower motor Heater resister
switch side side

® ©
‘B ]
@ ®

78E00-1A-6-18




HEATER AND VENTILATION 1A-7

1. Center garnish

78E00-1A-7-18

1. Mode control switch

78E00-1A-7-25

Indicator lamp

I
HEERNE

o2 3
[ i

&0

|

VENT | HEAT DEF
BI-LEVEL A/fC switch
DEF/HEAT

1. Maode control switch coupler

78E00-1A-7-38

78E00-1A-7-55

ON-VEHICLE SERVICE

MODE CONTROL SWITCH

REMOVAL

1) Disconnect negative (-) cable at battery.

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

3} Pull off control lever knobs.

4) Remove ashtray and center garnish mounting screws,

5) Remove center garnish with mode control switch.

6) Remove mode control switch from center garnish.

INSPECTION

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

Mode Mode control switch terminals
VENT e-k
BI-LEVEL e—1
HEAT e-d
DEF/HEAT e-c
DEF e—b

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

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

A /C Switch {if equipped)

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

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

INSTALLATION

1} Install in reverse order of removal.

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




1A-8 HEATER AND VENTILATION

MODE ACTUATOR

REMOVAL

1} Disconnect negative (-) cable at battery.

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

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

78E00-1A-8-18

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

1 g 1. Mede actuator
- 2. Rod
78E00-1A-8-28
INSPECTION
b 7/3}9 1} Connect battery voltage (+) to terminal “a’” and {-} to ter-
B minal “g'".
A 2) Connect each terminal listed below to terminal “g’™”
® \—@)'J (negative (-} terminal of battery)} and check if lever rota-
tion angel is as specified in figure at the left.
FOR LEFT HAND STEERING VEHICLE MODE . TFRMINAL - -
A Left hand steering vehicle [Right hand steering vehicle
VENT f b’
DEF/HEAT BLLEVEL BI-LEVEL e o
VENT 7 T
OEF HEAT d d
DEF/HEAT ¢ e’
1000 2.5° DEF B 7

5 { 81.6°+25°
§7.6°x2586°
42.1°x2°

25.3°x25°

FOR RIGHT HAND STEERING VEHICLE

79.1°+2,5°
100°x2.5°

BI-LEVEL

1. Lever
78E00-1A-8-35




HEATER AND VENTILATION 1A-9

78E00-1A-9-15

1. Center garnish
2. Instrument glove box
compartment

3. Ashtray
4. Glove box
5. Column hole cover

78EQ0-1A-9-25

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

78E00-1A-9-43

1 1. Heater control lever assembly
2. Control cables

60A50-1A-10-1

INSTALLATION

1) Install in reverse order of removal.

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

HEATER CONTROL LEVER ASSEMBLY

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

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

10} Remove heater control lever assembly.



1A-10 HEATER AND VENTILATION

BOAS0-1A-10-2

G0A50-1A-10-3

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

Lg P/B P/BI P/G P
LOW O—r——0
M1 O—1T—C—7—720
M2 O O O
HIGH ) O @)
Lg :Lightgreen P/BIl : Pink with Blue tracer
P :Pink P/B : Pink with Black tracer

P/G : Pink/Green tracer

INSTALLATION

1) Install in reverse order of removal.

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



HEATER AND VENTILATION 1A-11

CONTROL CABLES

1. Hot-Cool control lever
2. Blower speed control lever
3. Fresh-Cire. control lever

4, Cable joint
85F00-1A-6-1
REMOVAL
1) Remove heater control lever assembly,
Refer to “HEATER BLOWER MOTOR SWITCH” in this
section.
85F00-1A-6-3

2) Disconnect control cables from control lever.

1 1. Heater control laver assembly
2, Control cables

85F00-1A-6-4

A. Heater Control (HOT-COOL Selector) Cable

1) Move control lever to COOL position.

2) Push lever fully in arrow direction to fix cable in position,
as shown,

7BEQ0-1A-11-58



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

\
B

& cs:>]
) )

78E00-1A-12-18

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

T8EQQ-1A-12-28



AIR BAG STEERING WHEEL AND COLUMN 3C1-1

SECTION 3C1

AIR BAG STEERING WHEEL AND COLUMN
WARNING:

The procedures in this section must be followed in the order listed to temporarily disable
the Air Bag System and prevent false diagnostic codes from setting.

Failure to follow procedures could result in possible air bag deployment, personal injury
or otherwise un needed air bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they
were removed. If a fastener needs to be replaced, use the correct part number fastener for
that application. If the correct part number fastener is not available, afastener of equal size
(or stronger) may be used. Fasteners that are not reused, and those requiring thread-lock-
ing compound, will be called out. The correct torque values must be used when installing

fasteners that require them. If the above procedures are not followed, parts or system
damage could result.

NOTE:

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

78E00:3C1-1-15

CONTENTS
ON-VEHICLE SERVICE . ... ... .. ittt tetsnenanraaroernraersssentorenssessnnnnsnsnn 3C1- 2
Steering Lower Shalt ... ... it it i i i et i 3C1- 2
TIGHTENING TORQUE SPECIFICATIONS . ...t it ittt iiieinttrsienterssnnnsracanarenersnaisnsnns 3C1- 4

78E00-3C1-1-2S



3C1-2 AIR BAG STEERING WHEEL AND COLUMN

78E00-3C1-2-1S

. Boot

. Upper joint

Bolt

. Plastic spacer

Nut

. Steering lower shaft

78E0Q-3C1-2-25

Apply instanta-
neous adhesive

1. Upper joint yoke
2. Joint steering yoke
3. Joint boot

4, Strap of joint boot
Z72: Adhesive area

MAH *

View from “A”

78E00-3C1-2-45

ON-VEHICLE SERVICE

STEERING LOWER SHAFT

REMOVAL, INSTALLATION AND INSPECTION

For removal, installation and inspection of steering lower
shaft, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

DISASSEMBLY

1) Remove joint nuts.

2) Remove upper joint with joint boots from lower shaft.

3) Remove plastic spacers.

4) Remove joint boot from upper joint. The upper joint boot
is cemented to upper joint by instantaneous adhesive. If
the paint is severely removed, add black painting.

REASSEMBLY

1) Install new joint boot to upper joint, aligning it in direc-
tion of joint steering yoke.

2) Adhere boot to both side surface of bolt flanges and to
bolt heads with instantaneous adhesive as shown to pre-
vent foreign material from entering.

3) Pull straps of joint boot and pass bolts through them.

CAUTION:
Be careful not to pull straps excessively. They will

break.

NOTE:
Instantaneous adhesive must be for metal and rubber.




AIR BAG STEERING WHEEL AND COLUMN 3C1-3

1. Bolt
2. Plastic spacer
3. Straps of boot

“A": Adhesive area
“B”: Diameter 18 mm

78E00-3C1-3-18

1. Lowar shaft

78E00-3C1-3-3S

4) Adhere straps of boot to upper joint with instantaneous
adhesive as shown.

CAUTION:

Be sure to secure 18 mm for dimension “B” in fig-
ure. If not, strap of boot will get caught and cut be-
tween plastic spacer and upper joint yoke.

5} Install plastic spacers to bolts.
6} Install upper joint to lower shaft.

NOTE: _
At this time, check to ensure that strap of boot is not
caught between plastic spacer and upper joint yoke.

7) Tighten new joint nuts to specified torque.

Tightening Torque
{a): 27 N-m {2.7 kg-m, 19.5 |b-ft)

8) Make sure that horn operates properly upon completion
of all service,



3C1-4 AIR BAG STEERING WHEEL AND COLUMN

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts

Tightening torque

N-m kg-m Ib-ft
1. Steering shaft nut 33 3.3 235
2. Steering shaft joint bolts 25 2.5 18.0
3. Steering column bolts 23 2.3 17.0
4, Driver air bag (inflator) module bolts 23 2.3 17.0
5. Shift (key} interlock cable clamp screw 2.2 0.22 1.6
6. Upper joint nuts 27 2.7 19.5

78EQ0-3C1-4-1S




STEERING WHEEL, COLUMN AND SHAFT 3C2-1

SECTION 3C2

STEERING WHEEL, COLUMN AND SHAFT
(NOT EQUIPPED WITH AIR BAG)

NOTE:

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

¢ All steering wheel and column fasteners are important parts in that they could affect the perfor-
mance of vital parts and systems, and/or could result in major repair expense. They must be re-
placed with one of the same part number or with an equivalent part if replacement becomes
necessary. Do not use areplacement part of lesser quality or substitute design. Torque values must
be used as specified during reassembly to assure proper retention of this part.

85F00-3C2-1-1

CONTENTS
ON-VEHICLE SERVICE ... . .iiiitnttaeeteteeateanaaaeneeeeaeaaceoeeeaeeesarrosisnassssassas 3C2- 2
Steering Lower Shalt .. ...t i i i ittt ie ettt it ieaaaeea et it 3c2- 2
TIGHTENING TORQUE SPECIFICATIONS . ... .. ittt itatieentanaeraceraosarsseannns 3C2- 4

78E00-3C2-1-28



3C2-2 STEERING WHEEL, COLUMN AND SHAFT

ON-VEHICLE SERVICE

STEERING LOWER SHAFT

REMOVAL, INSTALLATION AND INSPECTION

For removal, installation of steering lower shaft, refer to the
same section of the Service Manual mentioned in FORE-
WORD of this manual.

78E00-3C2-2-18

DISASSEMBLY

1) Remove joint nuts.

2} Remove upper joint with joint boots from lower shaft.

3) Remove plastic spacers. ,

4) Remove joint boot from upper joint. The upper joint boot
is cemented to upper joint by instantaneous adhesive. If
the paint is severely removed, add black painting.

. Boot

. Upper joint

Bolt

. Plastic spacer

Nut

. Steering lower shaft

[ TN N

78E00-3C2-2-25

REASSEMBLY

1) Install new joint boot to upper joint, aligning it in direc-
tion of joint steering yoke.

2) Adhere boot to both side surface of bolt flanges and to
bolt heads with instantaneous adhesive as shown to pre-
vent foreign material from entering.

3) Pull straps of joint boot and pass bolts through them.

=

View from "A"

Apply instanta-
neous adhesive

CAUTION:
Be careful not to pull straps excessively. They will
break.

NOTE:
Instantaneous adhesive must be for metal and rubber.

1. Upper joint yoke
2. Joint steering yoke
3. Jointboot

4. Strap of joint boot
PZ2: Adhesive area

78E0(Q-3C2-2-4S




STEERING WHEEL, COLUMN AND SHAFT 3C2-3

1. Bolt
2, Plastic spacer
3. Straps of boot

“A": Adhesive area
“B": Diameter 18 mm

TBEQ0-3C2-3-18

1. Lower shaft

78E00-3C2-3-38

4} Adhere straps of boot to upper joint with instantaneous
adhesive as shown.

CAUTION:

Be sure to secure 18 mm for dimension “B” in fig-
ure. If not, strap of boot will get caught and cut be-
tween plastic spacer and upper joint yoke.

5} Install plastic spacers to bolts.
6} Install upper joint to lower shaft.

NOTE:

At this time, check to ensure that strap of boot is not
caught between plastic spacer and upper joint yoke.

7) Tighten new joint nuts to specified torque.

Tightening Torque
(ak: 27 N-m (2.7 kg-m, 19.5 |b-ft)

8) Make sure that horn operates properly upon completion
of all service.



3C2-4 STEERING WHEEL, COLUMN AND SHAFT

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts

Tightening torque

N-m kg-m lb-ft
1. Steering shaft nut 33 3.3 235
2. Steering shaft joint bolts 25 2.5 18.0
3. Steering column bolts 23 2.3 17.0
4, Shift (key) interlock cable clamp screw 2.2 0.22 1.6
5. Upper joint nuts 27 2.7 19.5

78E00-3C2-4-18




FRONT SUSPENSION 3D-1

SECTION 3D

FRONT SUSPENSION

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

¢ Allfront suspension fasteners are an important attaching part in that it could affect the perfor- m

mance of vital parts and systems, and /or could result in major repair expense. They must be
replaced with one of the same part number or with an equivalent part if replacement becomes
necessary. Do not use areplacement part of lesser quality or substitute design. Torque values
must be used as specified during reassembly to assure proper retention of this part.

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

78E00-3D-1-18

CONTENTS
FRONT FREE WHEELING HUB {IFEQUIPPED) ...........ouiiniinniiiiiiieiniiiniiiiianiinnenne. 3D- 2
TIGHTENING TORQUE SPECIFICATIONS ...........oouiuiiiiiiiiii i 3D- 5
SPECIAL TOOLS ...\uititiniiat ittt e e e et et et et et e et e it e e e e eaeene s 3D- 5

78E00-3D-1-2S



3D-2 FRONT SUSPENSION

FRONT FREE WHEELING HUB (IF EQUIPPED)

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

As removal, installation and maintenance procedures vary between them, be sure to correct section
applicable to each kind.

CAUTION:

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

e For vehicle equipped with manual free wheeling hub, both of the right and left wheeling hub
knobs must be set to the same position {either FREE or LOCK). Don’t set one to “FREE” and
the other to “LOCK" positions.

¢ Never disassemble free wheeling hub assembly. Disassembly will spoil its original function.

MANUAL FREE WHEELING HUB :
Refer to the same section of the Service Manual mentioned in Foreword of this manual for operation,
installation and maintenance.

AUTOMATIC FREE WHEELING HUB

7~ 1 OCK Position

FREE Position
4 20 1 3 6

Ay
19 “‘_ ,/ (?F‘

M

. Housing
Cam

. Retainer
Bolt

. Ball bearing
. Slide gear

30165 12 - =
13:1':& . . Drive gear
. Return spring

14—
o . Shift spring

16 10. Spring holder
! 11. C-ring
12. Inner brake
—

17 . 13. Wire brake
1 g 2 14. Outer brake

- 15. Needle bearing
-lg_‘ 16. Thrust washer

17. Snap ring
. Release plate
19, Q-ring
[ 20, Whesl hub
21. Drive shaft

@oONOT s RN o

18
"n—:

bl
-
o]

2

30-166

78E00-3D-2-18



FRONT SUSPENSION 3D-3

1. Free wheeling hub sub assembly

2. Free wheeling hub brake assembly .

3185

78E00-3D-3-18

30-186

1. Match marks
2. Wire brake
3. Release plate

78E00-30-3-38

3D-188

79E00-3D-3-5S

REMOVAL

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

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

3} Remove wheel (tire), if necessary. )

4) Remove free wheeling hub (sub assembly and brake as-
sembly} slowly.

INSTALLATION

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

2} Install free wheeling hub brake assembly to spindle
aligning key of brake assembly with slot in spindle.

3) Install free wheeling hub sub assembly to spindle align-
ing the match marks of brake assembly and sub assem-
bly.

CAUTION:

Make sure that match marks are aligned. if they
aren’t, wire brake and release plate may interfere
with each other, causing spring to break.

4) Tighten hub bolts to specified torque.

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

Tightening Torque
{b): 33 N-m (3.3 kg-m, 24 |b-ft)

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

Tightening Torque
(c): 95 N-m (9.5 kg-m, 69.0 lb-ft)

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




3D-4 FRONT SUSPENSION
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30193

78E00-3D-4-28

78E00-3D-4-35

78EQ0-3D-4-45

Post-assembly confirmation

Confirm automatic free wheeling hub for proper operation

in the sequence described below.

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

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

3) Dismount vehicle from lift.

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

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

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

If any malfunction is found as to the confirmation in the
above steps 1) through 6), reinstall or replace free wheel-
ing hub assembly.

MAINTENANCE SERVICE

Confirm automatic free wheeling hub for proper operation
periodically according to the procedure described pre-
viously in “Post-assembly confirmation”. If automatic free
wheeling hub shows any malfunction, replace it with new
one.



FRONT SUSPENSION 3D-5

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque

Fastening parts

N-m kg-m Ib-ft
Automatic free wheeling hub bolts 33 3.3 24
Free wheeling hub bolts
300380
78E00-30-5-15
SPECIAL TOOLS

3D0410

1. 09900-00414
Bearing installer handile

2. 09900-00411
Hexagon wrench socket

78E00-3D-5-25




ANTILOCK BRAKE SYSTEM (ABRS] (OPTIONAL) 5B1.1

SECTION 5B1

ANTILOCK BRAKE SYSTEM (ABS)
(OPTIONAL)

WARNING:

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

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

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

NOTE:

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

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

CONTENTS
D A GN O SIS ... e e e, 5B1- 2
“ABS” Warning Lamp ChetK ... .e ittt ity ittt e 5B1- 2
Diagnostic Trouble Code ChetK ........uiiiiin it e e et 5B1- 2
Diagnostic Trouble Code Clearante .. \uuurs e s sevseneestnseensensenesssssonssstorenrenssseness 5B1- 4
S =Ty O | (T T 581- 5
ON-VEHICLE SERVICE ... ..o ittt ettt sttt et te e et e et et e s 5B1- 7
Front Sensor Rotor (Removal, Inspection and Installation) ............ooveiinrinrinrennnnnnnn.. 5B1- 7

61A10-5B1-1-1



) (OPTIONAL)

61A10-581-18-1

DIAGNOSIS

“ABS” WARNING LAMP CHECK

Turn ON the ignition switch and check that “ABS” warning
lamp lights for about 2 seconds and then goes OFF,

If “ABS” warning lamp doesn’t go OFF, advance to Diagnos-
tic flow chart - A, B or C.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
(USING ANALOG TYPE VOLTMETER
AND/OR “ABS” WARNING LAMP)

1) Using service wire, connect diag. switch terminal of
DIAG-2 connector to ground.

2} For using analog type voltmeter:

Connect positive probe of analog type voltmeter to posi-
tive terminal of battery and negative probe to diag. out-
put terminal of DIAG-2 connector.

3) Turn ignition switch ON.

4) Drive vehicle between 6.5 and 12.5 mile/h (10 -20 km/h)
and then stop vehicle while engine running.

5) Read deflection of voltmeter indicator or frashing of
“ ABS” warning lamp which represents DTC as shown in
example below and write it down. When more than 2
DTC's are stored in memory, deflection and flashing for
each DTC is repeated three times starting with the small-
est DTC number in increasing order.

For details of DTC, refer to “DTC Table”.

If no DTC output is available (signal in voltage change is
not output from diag. output terminal), check according
to Diag. Flow Chart-D.

1. DIAG-1 connector
2. DIAG-2 connector
(Black connactor)

3. Ground terminal
4. Diag. switch terminal
5. Diag. output terminal

78E00-5B1-2-2S

lamp)

Voltmeter indicator
{or “ABS" warning HIGH 2

DTC21

]i-=

——

(ON)
LOW

Example: When right-front wheel speed sensor circuit opens (DTC 21)

DTC21

DTC21

i

f

(OFF) l

It +|4 1.0 +
0.3 0.3

3.0

3.0

g

Time {sec})

78EQ0-5B1-2-55




ANTILOCK BRAKE SYSTEM (ABS] {OPTIONAL) 5B1-3

78E00-5B1-3-18

1. Data link connector (DLC)

58033

78E00-58B1-3-3S

NOTE:

¢ “ABS"” warning lamp indicates only following DTC’s,
DTC 12 which means that no malfunction DTC is stored
and history DTC which indicates history trouble area.
When there is a current trouble, “ABS” warning lamp re-
mains ON and therefore DTC is not indicated.

® When the voltmeter indicates DTC as described in pre-
vious page, it indicates all current and history DTC’s.

6) After completing the check, turn ignition switch off and
disconnect service wire from DIAG. connector.

DTC CHECK (USING SCAN TOOL, TECH-1)

1) After setting cartridge for ABS to Tech-1, connect Tech-1
to data link connector.

Special Tool

{A): 09931-76011 (Tech-1, scan tool)

(B): 09932-66020-001 (Cartridge for ABS, English}
09932-66020-003 (Cartridge for ABS, German)
09932-66020-004 (Cartridge for ABS, French)

(C): 09931-96020 (16/12 pin DLC adapter)

2) Turn ignition switch ON.

3) Drive vehicle between 6.5 and 12.5 mile/h (10 - 20 km/h)
and then stop vehicle while engine running.

4) Read DTC according to instructions displayed on Tech-1
and print it or write it down. Refer to Tech-1 operator’s
manual for further details.

5) After completing the check, turn ignition switch off and
disconnect Tech-1 from DLC.



1. Service wire

2. Diag. switch terminal

3. Diag. output terminal

4. DIAG-2 connactor
{Black connector}

78EQ0-5B1-4-18

DIAGNOSTIC TROUBLE CODE (DTC)
CLEARANCE

WARNING:

¢ When performing a road test, select a safe place
where there is neither any traffic nor any traffic acci-
dent possibility and be very careful during testing
to avoid occurence of an accident.

¢ Road test should be carried out with 2 persons, a
driver and a tester, on alevel road to avoid accident.

After repair or replace malfunction part(s), clearalt DTC’s by
performing described procedure below.

1) Drive vehicle between 6.5 and 12.5 mile/h {10 — 20 km/h).

2)Stop vehicle and turn ignition switch OFF.

3)Does “ABS” warning lamp go off 2 seconds after ignition
switch is turned ON again?

NO

Repair or replace
malfunction part.

YES

Y

1) Turn ignition switch OFF.

2)Using service wire, connect diag. switch terminal of DIAG-2
connector to diag. output terminal.

3)With connection described in above 2) maintained, turn igni-
tion switch ON and leave it as it is for longer than 10 seconds.

4) Turn ignition switch OFF and disconnect service wire from
DIAG-2 connector.

5} Perform “Diagnostic Trouble Code (DTC) check” and confirm
that normal DTC (DTC 12) is displayed and not malfunction
DTC.

NOTE:
DTC can be cleared by using Tech-1, too. For procedure re-
fer to Cartridge Manual.
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RAKE SYSTEM (ABS) (OPTIONAL)
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5B1-6 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL}
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL) 5B1-7

2, Wheel hub

1. Sensor rotor

3. Visa
4, Lever or the like

78E00-6B1-7-18

1. Sensor rotor

61A10-5B1-56-2

1. Steel plate

2. Pipe
Inside diameter
90 - 96 mm
{3.55-3.77in.} or
98 - 104 mm

{3.86-4.09in.}
3. Sansor rotor
4. Wheal hub
5. Hydraulic press

78E00-5B81-7-45

85F00-5B-55-4

ON-VEHICLE SERVICE

FRONT SENSOR ROTOR

REMOVAL

1} Remove wheel hub with sensor rotor. Refer to SECTION
3D FRONT SUSPENSION of service manual mentioned
in FOREWORD of this manual.

2} Remove sensor rotor from wheel hub as shown.

CAUTION:

Pull out sensor rotor from wheel hub gradually and
evenly.

Attempt to pull it out partially may cause it to be
deformed.

INSPECTION

® Check rotor serration (teeth) for being missing, damaged
or deformed.

e Check sensor rotor for being deformed (warped).

e Check that no foreign material is attached.
If any faulty is found, repair or replace.

INSTALLATION
1) install sensor rotor as shown.

NOTE:

e There are two types of sensor rotor. Pipe inner diame-
ter should be as shown below. Outside of the pipe
should not contact teeth of sensor rotor.

Inner diameter of sensor rotor
80 mm (3.55in.) 90 mm~ 96 mm {3.55-3.77in.)
98 mm (3.77 in.) 98 mm ~ 104 mm {3.86 - 4.09 in.)

o Use care not to insert wheel hub diagonally.

Inner diameter of pipe

2) Install wheel hub, brake disc, brake caliper, locking hub

and wheel.
Refer to SECTION 3D FRONT SUSPENTION of service
manual mentioned in FOREWORD of this manual.




ENGINE 6-1

SECTION 6

ENGINE

WARNING:

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

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

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

CONTENTS
GENERAL INFORM ATION ... . ittt et et et aae e e ar e raeannann 6-2
ENGINE DIAGNO SIS ... .o e e i e ettt et e tee e 6-4
ENGINE MECHANICAL ... .. i i ie ittt it ratrntanaretaasnsnneonaenass 6A3-1
ENGINE COOLING ... ..ottt it ettt s iasi ottt ottt s etaissoonesnensnnnns 6B-1
ENGINE AND EMISSION CONTROL SYSTEM .......iuiniiintiiaiiia it ratiitriansanenanrannss 6E4-1
CRANKING SY ST EM ... ittt it iat sttt e it aan ettt isasenaannons 6G-1



6-2 ENGINE

GENERAL INFORMATION

STATEMENT OF CLEANLINESS AND CARE
An automobile engine is a combination of many machined, honed, polished and lapped surfaces with
tolerances that are measured in the thousands of a millimeter (ten thousands of aninch). Accordingly,
when any internal engine parts are serviced, care and cleanliness are important. Throughout this sec-
tion, it should be understood that proper cleaning and protection of machined surfaces and friction
areas is part of the repair procedure. This is considered standard shop practice even if not specifically
stated.
¢ Aliberal coating of engine oil should be applied to friction areas during assembly to protect and lu-
bricate the surfaces on initial operation.
e \Whenever valve train components, pistons, piston rings, connecting rods, rod bearings, and crank-
shaft journal bearings are removed for service, they should be retained in order.
At the time of installation, they should be installed in the same locations and with the same mating
surfaces as when removed.
e Battery cables should be disconnected before any major work is performed on the engine. Failure
to disconnect cables may result in damage to wire harness or other electrical parts.

DIESEL TURBO ENGINE ¢ Throughout this manual, the four cylinders of the engine
1 2 3 4 are identified by numbers; No.1, No.2, No.3 and No.4 as
counted from crankshaft pulley side to flywheel side.

Engine front

Engine rear

-

L 1. No.1 eylinder
v 2. No.2 eylinder
3. No.3 cylinder
4. No.4 cylinder

T8E00-6-2-3

GENERAL INFORMATION ON ENGINE SERVICE

FOLLOWING INFORMATION ON ENGINE SERVICE

SHOULD BE NOTED CAREFULLY, AS IT IS IMPORTANT IN

PREVENTING DAMAGE, AND IN CONTRIBUTING TO RELI-

ABLE ENGINE PERFORMANCE.

e When raising or supporting engine for any reason, do not
use a jack under oil pan. Due to small clearance between
oil pan and oil pump strainer, jacking against oil pan may
cause it to be bent against strainer resulting in damaged
oil pick-up unit.

¢ |t should be kept in mind, while working on engine, that
12-volt electrical system is capable of violent and damag-
ing short circuits. When performing any work where
electrical terminals could possibly be grounded, ground
cable of the battery should be disconnected at battery.

¢ Any time the air cleaner, air intake pipe, throttle body or
intake manifold is removed, the intake opening should be
covered. This will protect against accidental entrance of
foreign material which could follow intake passage into
cylinder and cause extensive damage when engine is
started.

78E00-6-2-4
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78E00-6-3-1

:«z.»‘- 1

With short pips, fit hose as far as it reaches pipe
joint as shown.

Hose

//////%

Clamp

-%— Clamp securely at a position

3to7mm {0.12-0.27 in.}
from hose end.

3to?

With following type pipe, fit hose as far as its peripheral
projection as shown,

— Clamp sacurely at a position

mm (0.12-0.27 in.}

from hose end.

With bent pipe, fit hose as far as its bent part as shown
or till pipe is about 20—30 mm {0.7% ~ 1.18 in.) into hose.

,//{;W 7

A

=

TR s

Clamp

s
i“—'— 20to 30 mm

Clamp securely at a
position 3to 7 mm
{0,12-0.27 in.}
from hose end.

With straight pipe, fit hose till pipe is about 20 to 30 mm
{0.79-1.18 in.) the hose,

Hose

AN,

(0.79~1.181n.)

Clamp securely at a position 3to 7 mm
{0.12 - 0.27 in.) from hose end.

78E00-6-3-2

When disconnecting couplers, don’t pull wire harness
but make sure to hold coupler itself. With lock type cou-
pler, be sure to unlock before disconnection.

Attempt to disconnect coupler without unlocking may re-
sult in damage to coupler.

When connecting lock type coupler, insert it till clicking
sound is heard and connect it securely.

PRECAUTION ON FUEL SYSTEM SERVICE

Work must be done with no smoking, in a well-ventilated
area and away from any open flames,

As fuel feed line (between fuel injection pump and fuel
pipe) is still under high fuel pressure even after engine
was stopped, loosening or disconnecting fuel feed line
directly may cause dangerous spout of fuel to occur
where loosened or disconnected.

A small amount of fuel may be released after fuel line is
disconnected.

In order to reduce the chance of personal injury, cover fit-
ting to be disconnected with a shop cloth. Put that cloth
in an approved container when disconnection is com-
pleted.

Never run engine with fuel pump relay disconnected
when engine and exhaust system are hot.

Fuel or fuel vapor hose connection varies with each type
of pipe. When reconnecting fuel or fuel vapor hose, be
sure to connect and clamp each hose correctly referring
to figure “Hose Connection”.

After connecting, make sure that it has no twist or kink.

When installing fuel filter union bolt or plug bolt on union
bolt, always use new gasket and tighten it to specified
torque. See Section 6E4 for specified torque.

When installing injector, fuel feed pipe or fuel pressure
regulator, lubricate its O-ring with spindle oil or fuel.



6-4 ENGINE

ENGINE DIAGNOSIS

Engine and Emission control system out

of order.

Low compression.

® Incorrect vaive lash

® Compression leak from valve seat

# Sticky valve stem

¢ Weak or damaged valve springs

& Compression leak at cylinder head
gasket

# Sticking or damaged piston ring

& Worn piston, ring or cylinder

Immobilizer control system out of order.
Others
#® Broken valve timing belt

Condition Possible Cause Correction
Hard starting Fuel system out of order.
(Engine cranks OK) e Lack of fuel in fuel tank Refill.
® Dirty fuel filter Replace.
e Dirty or clogged fuel hose or pipe Clean.

Refer to SECTICN 6E4.

Adjust.

Remove cylinder head and lap valves.
Correct or replace valve and valve guide.
Replace valve springs.

Repair or replace.

Replace piston rings.

Replace ring and piston. Rebore or replace
cylinder.

Refer to SECTION 8A,

Replace timing belt and repair valve train.

Improper engine idling or
engine fails to idle

Fuel system out of order.

¢ Shortage of fuel in fuel tank

¢ Clogged air cleaner element

Engine overheating.

Engine and Emission control system out
of arder.

Low compression

Refill.

Clean or replace.

Refer to “Overheating” section.
Refer to SECTION 6EA4.

Previously outlined.

Engine hesitates when
accelerating

Fuel system out of order.

® Clogged air cleaner element

® Clogged fuel filter hose or pipe

Engine overheating,

Engine and Emission control system out
of order.

Low compression

Clean or replace.

Clean or replace.

Refer to “Overheating” section.
Refer to SECTION 6E4,

Previously outlined.

Overheating

® |nsufficient coolant

# Loose water pump belt

® Inoperative thermostat

® Poor water pump performance
¢ Clogged or leaky radiator

e [mproper engine oil grade

¢ Clogged oil filter or oil strainer
¢ Not encugh oil

® Poor oil pump performance

¢ Qil leakage

¢ Dragging brakes

® Blown cylinder head gasket

Replenish.

Adjust.

Replace.

Replace.

Flush, repair or replace.
Replace with proper grade oil.
Replace or clean (oil strainer).
Replenish.

Repair or replace.

Repair.

Repair or replace.

Replace.

Excessive fuel
consumption

Fuel system out of order.

# Fuel leakage from fuel tank and lines
Engine and Emission control system cut
of order.

Low compression

Others

* Poor valve seating

® Dragging brakes

® Thermostat out of order

* Improper tire pressure

Repair or replace.
Refer to SECTION 6E4.

Previously outlined.

Repair or replace.
Repair or replace.
Replace.

Adjust,
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Condition Possible Cause Correction
Excessive engine oil Oil leakage
consumption ¢ Loose oil drain plug Tighten.
& Loose oil pan bolts Tighten.
® Deteriorated or broken oil pan sealant Replace sealant.
® Leaky crankshaft oil seals Replace.
® Leaky cyiinder head cover gasket Replace,
® Improper tightening of oil filter Tighten.
® Loose oil pressure switch Tighten.
# Blown cylinder head gasket Replace.
# Leaky camshaft oil seals Replace.

0il entering combustion chamber
& Sticky piston ring
¢ Worn piston and cylinder

¢ Worn piston ring groove and ring

e Improper location of piston ring gap
* Worn or damaged valve stem seal

¢ Worn valve stem

Remove carbon and replace rings.
Replace or rebore eylinder, and replace
piston.

Replace piston and ring.

Reposition ring gap.

Replace.

Replace.

Low oil pressurs

® Improper oil viscosity

® Malfunctioning oil pressure switch

e Not enough oil

¢ Clogged oil strainer

¢ Functional deterioration of oil pump

® Worn oil pump relief valve

® Excessive clearance in various sliding
parts

Use oil of proper viscosity.
Replace.

Replenish.

Clean.

Replace.

Replace.

Replace worn parts.

Engine noise

Note: Before checking

mechanical noise, make

sure that:

® Injection timing is
properly adjusted.

¢ Specified fuel is used.

Valve noise

® Improper valve lash

® Worn valve stem and guide

® Weak or broken vaive spring

® Warped or bent valve

Piston, ring and cylinder noise.

® Worn piston, ring and cylinder bore

Connecting rod noise.

® Worn rod bearing

¢ Worn crank pin

® Loose connecting rod nuts

® Low oil pressure

Crankshaft noise.

# Low oil pressure

# Worn bearing

® Worn crankshaft journal

® Loose bearing cap bolts

® Excessive crankshaft thrust play
Engine and Emission control system out
of order

Adjust.

Replace.
Replace.
Replace.

Rebore or replace cylinder.
Replace piston and ring.

Replace.

Repair by grinding or replace crankshaft.
Tighten nuts to specification.

Previously outlined.

Previously outlined.

Replace.

Repair by grinding, or replace crankshaft.
Tighten bolts to specification.

Replace thrust bearing.

Refer to SECTION 6E4.
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SECTION 6A3

ENGINE MECHANICAL

WARNING:

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

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

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

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

CONTENTS
ON-VEHICLE SERVICE ... . ittt titeaaniarraramsasrstnsanasennsnsssatastnans 6A3—- 2
COMPRESSION CHECK ..ot ittt itiiiiistresensanrronsnatsesanstnannsasenansnans 6A3—- 2
INTAKE AND EXHAUST SYSTEM ..t iniiriiiiiniiiiiinina s cemanmaneasasasasastnass 6A3- 3
TURBOCHARGER OPERATION CHECK ... . iiiiiniiaiiai e rnnima s cesaanrnnnnns 6A3— 4
WASTEGATE VALVE ..o iiiriiiiiitiatasnnnamsniaaiassnioninsnssrnnssnansnrsnnss 6A3- 4
ENGINE ASSEMBLY .......iciiiiiietinnarrestananaratnossernrroansarssasnssnasnsens 6A3— 5
UNITREPAIROVERHAUL ... ittt iaraan i cianiiinrataastanrsarcnanannns 6A3— 9
CYLINDER BLOCK et iiieiennern i scusssanssnsassensnaasannsssnennsnsssesassassen 6A3- 9



ON-VEHICLE SERVICE

COMPRESSION CHECK

1) Warm up engine.

2) Stop engine after warming up.

3) Disconnect magnetic spill valve connector,

4} Remove intercooler.

5) Remove all fuel injection pipes, nozzles, washers and
corrugate washers.

6) Install special tool to injection nozzle hole.

Special Tool
(A): 09912-57820
(B): 09912~-57830

7) Crank engine and inspect compression pressure.

Compression pressure specification:
Standard: 3.0 MPa (30 kg/cm?, 427 psi)-200 rpm
Minimum: 2.7 MPa (27 kg/cm?, 348 psi)}-200 rpm
Maximum difference between cylinders:
0.30 MPa (3.0 kg/em?, 43 psi)

8) Check each cylinder as above.

9) If compression in one or more cylinders is iow, pour a
small amount of engine oil into the cylinder and recheck
compression.

(1) If compression increases, piston, piston rings or cyl-
inder wall may be worn.

(2) If compression stays low, valve may be stuck or
seating improperly.

(3) If compression in adjacent cylinders stays low, cylin-
der head gasket may be damaged or cylinder head
distorted.

10) Removal special tool and install all fuel injection pipes,

nozzles, washers and corrugate washers.

11) Install intercooler.

12) Connect magnetic spill valve connector.



INTAKE AND EXHAUST SYSTEM

{b)

y At l ,
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@ Intercooter @ Turbocharger cover (a); 24 N-m (2.5 kg-m, 18 Ib-H)
@ Airhose ® Turbocharger pipe (bg.' gg ﬁ-m g g :g-m, }g'ﬁ,'ﬁﬂ)
@ Airintake pipe, water hose and @ Turbocharger pipe Eg)'- a0 Nm 3.0 kgrnr.: 02 |b:f1;

throttie body @ Turbocharger assembly (0): 15 Nem (1.5 kg-m, 11 Ib-H)
@ Intake shutter solencid vaive @b Exhaust manifold cover (f);-19 N-m (1 9 kg-m 137 To-ft)
® EGR cover ® Exhaustmanifold (g): 8 N-m (0.9 kg-m,'s.s Jo-f8)
® EGR valve @ Intake manifold

n : Replace




6A3-4 ENGINE MECHANICAL

REMOVAL
1) Remove battery and battery heat protector (left hand

steering only).

2) Remove in order shown in figure above.
INSTALLATION

For installation, reverse removal procedure.

Be careful of following points after turbocharger removal.

Do not hold actuator rod or hose when carrying turbo-
charger.

Cover turbochager air inlet/outlet, exhaust inlet/outlet to
prevent dirt or other material from entering.

Use specified new studs when installing turbocharger.
ldle engine for over 10 sec. after it is started.

Rapid increase in engine speed can damage metal part
of the turbocharger.

Because turbocharger rotates at high speed and high
temperature, do not allow foreign material from entering
the oil line and deformation of the oil pipe.

Avoid sudden engine racing and acceleration just after
the engine is started or when vehicle has not been driven
for extended period.

TURBOCHARGER OPERATION CHECK
Refer to section 6E4.

WASTEGATE VALVE
Refer to section 6E4.
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ENGINE ASSEMBLY

REMOVAL AND INSTALLATION

Removal

Remove fuel tank cap and release fuel pressure.

Drain engine coolant (Refer to Section 6B) and engine oil, and then remove oil filter.
Remove intercooler.

Remove battery and battery heat protector. (Left hand steering)

Remove strut tower bar and front hood.

ko=

Front hood

/ Strut tower bar

Remove front diffelential. (Refer to Section 7E.}

Remove No.1 pipe from exhaust manifold. (Refer to Section 6A3.)
Remove air cleaner outlet hose.

Remove cooling fan and shroud.

Remove radiator.

cCoORNS®

Cooling fan

" Radiator

Shroud

AT oll coolar hose G’




6A3-6 ENGINE MECHANICAL

11. Remove in order shown in figure.

R (I Brake booster hose

@ Heaterinlet hose

® Heater outlst hose

@ Accele cable

@ AT throtile cable (if equipped)
® Fuslhose ’
@ Transmisslon hamess and

Transmission

angine hamess connection
ey coupler

™~ @ Engine hamess and main
hamaess connection coupler

12. Loosen A/C compressor belt and remove A/C compressor from compressor bracket with hose still at-
tached. (if equipped)

NOTE:
Suspend removed compressor at a place where no damage will be caused during removal and

installation of engine assembly.

Adjuster

A/C compressor




ENGINE MECHANICAL 6A3-7

13. Remove oil tank and hoses.

@ Qiltank
@ Hose

14. Remove starter motor. Hold torque converter with crankshaft pulley bolt and remove torque converter
bolts through starter motor installation hole.

15. Remove RH stiffener and LH stiffener.

16. Remove inlet hose and outlet hose. (if equipped with automatic transmission)

17. Remove bolts and nuts connecting engine and transmission.

CAUTION:
Transmission tilts foreward when bolts and nuts are removed. Support front end of transmission
with a jack.




6A3-8 ENGINE MECHANICAL

18. Support engine by a hoist at engine hook.
19. Remove RH and LH engine mountings.
20. Lift up and pull forward engine assembly to take it out from engine compartment.

Installation
For installation, reverse removal procedure. Tighten bolts and nut to specified torque.
(a}
Mounting bracket
Engine front mounting
{a) .
Frame side bracket
Engine frent mounting
(]
Tightening Torque

(a): 50 N-m {5.0 kg-m, 36.5 Ib-ft)
(b): 80 N-m (8.0 kg-m, 58 Ib-fi)




UNIT REPAIR OVERHAUL

CYLINDER BLOCK

@ Drive plate

@ End plate

@ Oilpan

@ Oil strainer

® Qil buffle plate

® Olllevel gauge pipa
@ FRear cover

@& Rear il seal

& Water pump

@ Oil pump assembly

© Frontoil seal

@ Fuelinjection pump

® Fuslinjection pump bracket
@ Oil pressure switch

(a): 40 N-m (4.0 kg-m, 29 |b-ft}

(b}: 10 N-m (1.0 kg-m, 7 Ib-ft}

(€): 23 N-m (2.3 kg-m, 17 Ib-ft}

(d): 100 N-m {10.0 kg-m, 72.5 Ib-ft)

“B™ SUZUKI BOND No.1207C, 98000-31150
: Replace
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SECTION 6E4

ENGINE AND EMISSION CONTROL SYSTEM
(ELECTRONICALLY-CONTROLLED DIESEL
FUEL-INJECTION SYSTEM)

WARNING:

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

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

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

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnostic Mod-

ule (SDM).
CONTENTS

GENERAL DESCRIPTION ............ 6E4- 3 Fuel Temp. Sensor ....covveievinens 6E4-19
System Diagram vvvvveveennnneeanss 6E4- 3 Timer Control Valve (TCV) ...cevenss 6E4-20

SYSTEM WIRING DIAGRAM .......... 6E4—- 4 Compensation Resistance .......... 6E4—-20

ENGINE AND EMISSION CONTROL Engine Coolant Temp. Sensor ....... 6E4-21
SYSTEM LOCATION DIAGRAM .... 6E4- 5 Crankshaft Position Sensor ......... 6E4-21

AIR INTAKE SYSTEM ................ 6E4- 6 EGRCONTROL ..................... 6E4-22
Air Intake System Components EGRValve ..ovvvviviieinieraneanes 6E4-23

Location Diagram ......vevvneees. 6E4- 6 IDLE SPEED CONTROL .............. 6E4-24

FUEL DELIVERY SYSTEM............ 6E4- 7 INTAKE SOLENOID VALVE CONTROL . 6E4-25
Fuel Injection Pump (FIP) ........... 6E4- 7 Intake Shutter Solenoid Valve ....... 6E4-25
Fuel Injection Volume Control ....... 6E4- 8 A/C CUT CONTROL (IF EQUIPPED) ... 6E4-26
Fuel Delivery and Injection .......... 6E4-10 SPILL VALVE RELAY CONTROL ...... 6E4-26
Spill Valve ...cveeviiiaiaraanneeesss 6E4-11 IMMOBILIZER CONTROL
Injection Nozzle .......ccvvvvvennsns 6E4-12 (IFEQUIPPED) .......ievneeunnens 6E4-26
FuelFilter ....oovviinnieiiiecanasns 6E4-12 QUICK START SYSTEM (QSS)

ELECTRONIC CONTROL SYSTEM .... 6E4-13 CONTROL ........ciiiiiiiiiennnns 6E4-27
Fuel Injection Volume Control ....... 6E4-14 GlowPlug .......cooiiiiiiin.n. 6E4-28
Barometric Pressure Compensation .. 6E4-15 DIAGNOSIS FUNCTION .............. 6E4-29
Boost Compensation ............... 6E4-15 ON-VEHICLE SERVICE .............. 6E4-30
Intake Air Temp. Compensation ..... 6E4-15 ldle Speed Adjustment ............. 6E4-30
Fuel Temp. Compensation .......... 6E4-15 ldle—up Speed Adjustment .......... 6E4-30
Compensation Resistance .......... 6E4-15 Injection Timing Adjustment ......... 6E4-30
Fuel Injection Timing Control ........ 6E4-16 Accelerator Cable,

Throttle Position Sensor ............ 6E4-18 Throttle Cable Inspection ......... 6E4-30
Intake Air Temp. Sensor (IAT Sensor} 6E4-18 Water Draining of Fuel System ...... 6E4-31
NE Sensor vuvvvvvvrarsnsarssassnns 6E4-19 Air Bleeding of Fuel System ......... 6E4-31



6E4-2

ENGINE AND EMISSION CONTROL SYSTEM

Replacement of Fuel Filter Cartridge . 6E4-31

DieselSmoke ............ccoviene 6E4-32
AIRINTAKE SYSTEM ................ 6E4-33
Vacuum Hose Routing Diagram ..... 6E4-33
Air Intake System
(Removal/lnstallation) ........... 6E4-34
Turbocharger (Inspection) .......... 6E4-35
Wastegate Valve (inspection} ....... 6E4-35
Glow Plug Relay (Inspection} ........ 6E4-36
Glow Plug

(Removal/lnspection/Instaliation) .. 6E4-36
Intake Shutter Solenoid Valve

(Inspection) .......ccevviininne. 6E4-37
Intake Shutter Valve Actuator
{Inspection) .....cvvnvcirannnnns 6E4-37
QUICK START SYSTEM (QSS) CONTROL
(SYSTEM INSPECTION) ..vvvevenes 6E4-38
FUEL DELIVERY SYSTEM ............ 6E4-39
Injection Nozzle (Removal/Installati-
on/Inspection/Disassembly} ...... 6E4-39

Injection Pump (Removal/Installation) 6E4-43
Fuel Filter

(Removal/inspection/Installation) .. 6E4-45

ELECTRONIC CONTROL SYSTEM .... 6E4-46

Boost Sensor (Inspection) .......... 6E4-46
Throttle Position Sensor

(Inspection/Closed Throttle Position

Switch Inspection/Adjustment) .... 6E4-46
NE Sensor (Inspection} ...ovvvven... 6E4-48
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SYSTEM WIRING DIAGRAM
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ENGINE AND EMISSION CONTROL SYSTEM

ENGINE AND EMISSION CONTROL SYSTEM LOCATION DIAGRAM
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g
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1 Intake shutter solenoid valve
2 EGR solenoid vent valve

3 EGR solgnoid vacuum valve
4 NE sensor

5 yCompensation resistance
6 8 Compensation resistance
7 Fuel temp. sensor

8 Timer control valve

8 Spill valve

10 Spill valve relay (Green)

11 Diag. monitor coupler

12 I1CM (if equipped)

13 Intake alr temp. sensor

14 Engine coolant temp. sensor
15 Throttle position sensor

16 EGR position sensor

17 Boost sensor

18 Crankshaft position sensor
19 Glow relay

20 Glowlamp

21 Main relay {Green)

22 Qil pressure switch

23 Heat gauge unit

24 Engine coolant tamp. sensor (for A/C)
25 Condenser fan relay

26 Compressor relay

27 V8s

23 ECM

29 TCM

30 Fuel injection pump
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AIR INTAKE SYSTEM

AIR INTAKE SYSTEM COMPONENTS LOCATION DIAGRAM

Intake manifold

Turbocharger

Wastegate valve

Glow plug

Throttte body
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Intake shutter valve actuator
Intarcooler
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Overtlow valve

NE sensor Spill vaive

Fuel temp. sensor

FUEL DELIVERY SYSTEM

FUEL INJECTION PUMP (FIP)

The FIP is of a distribution type. The FIP controls the fuel
injection volume via the electromagnetic valve, and directly

spills the pressurized fuel.

The FIP is equipped with the following control units.

For fuel injection ——— Actuator.... NE spill vaive
volume control — Sensor..... Fuel temp. sen-
sor
— Adjustment . Compensation
resistance (0)
For fuel injection ——— Actuator .... Timing control
timing control valve (TCV)
i — Sensor..... NE sensor
9 Compensation . A
resistance — Adjustment . Compensation
resistance (y)
't Compensation resistance For fuel-cut con- Actuator .. .. Spill valve
trol
MNE sansor Overflow valve

Fuel temp. sensor

et oy — o ——— = - o 4 e e wm




— Camangle

[ Statof injection || End of injection |

Camn lift /\
OFF
ON ON
Spilivaive 2777 ] Vorizzz.
+ Injection
No.1 cylinder |l
Increased
G injection
volume
!
OFF
Spill valve ON ON
Xl Vo
Injection
No.1 cylinder
NE sensor
Rollet ring Pulsar {with 56 teeth)

{Cam angle signal)

No teeth
{datum point)

FUEL INJECTION VOLUME CONTROL

Start of the fuel injection will be determined according to the
cam position. End of the fuel injection is when the spill valve
opens to spill the pressurized fuel into the pump chamber.
Adjustment of the fuel injection volume will be made by con-
trolling the timing to end the fuel injection.

An NE sensor has been equipped to detect the cam angle
which corresponds to the cam lift. According to the detec-
tion, the ECM determines the timing to output the OFF sig-
nal to the spill valve.

The NE sensor is instalied over the roller valve, and gener-
ates electrical signals by detecting the projections on the
pulsar, which is pressed onto the drive shaft.

Because the NE sensor moves together with the roller ring,
accurate detection of the cam lift can be obtained.

Refer to the figure in the next page for each component.



Engine crank angle (°CA)

0 1?0 3?0 5?0 720

Cam it T~ =T e i 1T

Datum point
Ci | —-=-rr--= -
e (AL JLANTTRRNIAT
senger} [P T T E R A - T
on
Spill valve (Ll Ll V777777777772 | VAPV IS V777

No.1 cylinder Injection %
No.3 cylinder & Injection
No.4 cylinder , , &: Injection i

No.2 cylinder :l%i%a: Injection ‘

The ECM calculates the fuel injection volume based on conditions of the throttle position sensor, NE sensor,
and charging pressure.

The compensation resistance (6) is added to this calculation, then the result will be sent to the spill valve
as an electrical signal.

Compensation reslstance (8) —we

Starter signal —p
Intake airtemp. SeNSOT =i
Boost sensor —m-

ECM

Input signal
QOulput signal

Throttle posi- ~m]
tien sensor

NE sensor Splll valve

ON OFF ON
W77777] PPR77P77A P

/h




Spill valve (closed)

Intake port

Rof)i

Cam plate

FUEL DELIVERY AND INJECTION

The spill valve is provided in the passage between the
pump chamber and the plunger.

The spill valve is normal open type and closes when its coil
is energized.

@ Intake
As the plunger lowers, the fuel flows into the pressure
chamber.

e Intakeport.......... Open

¢ Distribution port ..... Closed

¢ Spillvalve .......... Closed (Energized)
@ Injection

The plunger rotates while it rises, and compresses and
feeds the fuel. :

e Intakeport.......... Closed
¢ Distributionport ..... Open
o Spillvalve .......... Closed (Energized)

@ End of injection

Power supply to the spill valve is stopped, and the valve
opens.

Pressurized fuel in the plunger is forced back into the pump
chamber. Pressure in the plunger lowers, and fuel injection
is completed.

e Intakeport.......... Closed

¢ Distribution port ..... Open

e Spillvaive .......... Open (Deenergized)
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Nain valve chamber Pilot valve
{elactromagnetic)
Main valve
{automatic)
vl e -
L1
— Z
P Tl
Throttle
Seat area G |
Main spil Pilot spill

(1) Distribution, injection

Sy
Cam lift o i h

OFF

Bpill valve : ______ E::::

(3) Main spil

Ah‘\\\
Cam lift S

Spilvalve ) _OFF [ """

SPILL VALVE

The spill valve consists of two valves; the main valve and
the pilot valve. Types and purposes of each valve are as fol-
lows.

Flow

vol- Type Purpose

ume
Mai Automatic Spills compressed fuel in
va?‘l.rn Large valva the plunger chamber and

° {Hydraulic) completes fuel injection.
Pilot Electro- Creates hydraulic difference
valve Smali magnetic which causes the main
valve valve to operate,
Operation

(@ Distribution, injection

Compressed fuel in the plunger chamber passes through
the throttle and introduced in the main valve. At this time,
fuel is injected from the fuel injection nozzle. In this condi-
tion, pressurized areas on the right side of the main valve
(B) is greater than that of the left side of the main valve (A),
and the main valve is firmly closed.

@ Pilot spill

When power supply to the spill valve coil is stopped, the
valve opens to allow a small amount of fuel in the main valve
chamber to escape. Thus hydraulic pressure in the main
valve chamber lowers.

@ Main spill

By the hydraulic pressure difference created in step (2), the
main valve is lifted, causes a large amount of spill from the
seat area. This completes fuel injection.
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INJECTION NOZZLE

¢ The injection nozzle adjusts the fuel pressure supplied
by the injection pump to 14.7 MPa (147 kg/cmZ, 2,090
psi), and injects the fuel into the combustion chamber
{(whirl type).
The injection nozzle consists of the needle valve and nozzle
body assembled in the nozzle holder body. The needle
valve is pressed against the nozzle body by the spring
force.
When the fuel pressure supplied by the fuel injection pump
exceeds the injection start pressure, it overcomes the
Valve closed Valve open spring force, pushes up the needle valve, thus the fuel is in-
jected. The needle valve is designed to limit the injection
port area at the start of injection, so that fuel injection vol-
ume during the ignition delay period is reduced, thus pre-
== Nozzle body vents diesel knocking caused by sharp increase in the fuel
pressure.
During injection, part of the fuel passes through a narrow
gap between the needle valve and the nozzle body to lubri-
cate the needle vaive, and returns to the fuel tank via the
return pipe.

Needle valve

FUEL FILTER

The fuel filter filters fuel supplied from the fuel tank.

When over the specified amount of water has collected in
the fuel filter, the sedimentor switch illuminates the sedi-
mentor warning lamp in the instrument cluster.

The fuel filter with a fuel heater has the fuel warm-up func-
tion.
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ELECTRONIC CONTROL SYSTEM

The electronic control system carries out various controls such as the fuel injection volume, fuel injection
timing, idle speed, EGR, QSS, main rely, and A/C cutoff via the ECM. This system is equipped with the self-
diagnosis function which detects abnormal condition in the ECM input/output signals. The system also has
the fail-safe function.

ECM
Input signals Qutput
Engine spead - Injection volume control Spill valve
Ig;?\titll'leg\;ar:;lee ———— Injection timing control > | Timing controt valve
Cranklng angle Intake shutter
datum signa? > 1dte speed control solenoid valve
Injection velume diffaran .
Engine coolant tamp. - bejnween cyllnderslcontrol > | Glow indicator light
Intake air temp. —> Intake throttle control r—> EGR valve
Boost ->
Diagnosis control
Fuel temp. -
Vehicle speed signal — EGR control
Compensation
resis?amce - QSS control L
Glow relay,
Diagnosis signal > Immobilizer contrel | glow indic{ttor light
Lrgrrefg;&.)zez; (:‘rlljtirol mod; — Others Tachometer
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Fuel temp. sensor

/

NE
SONSOF Z Fuel?ut
= Fuel in //A-
= .ﬁ&g{ﬂ T2
o [
S
Compensatlon resistance

O

Intake air

Splll valve

— I

Intake shutter
solenold valve

temp. sensor

Intake
shutter
valve
acluator

- ————

19

b L1

EGR valve

Throttle
posltion )
sansor

Q|74

-
P W
EGR positlon sensor

o

Engine coolant temp. sensor

sansor

I/\l\,

|- Crankshait position
sensor

FUEL INJECTION VOLUME CONTROL

The ECM calculates the basic injection volume based on the throttle opening angle and engine speed, and
the maximum injection volume for the same engine conditions. Then the ECM compares the basic injection
volume and the maximum injection volume, and chooses the lower one. The compensation resistance 6
(injection volume compensation value) is added to the selected value for phase compensation. In this way,

the final injection volume is determined.

Throttle position
sensor }
Engine coolant Basie injection
tamp. sensor volume
NE senscr |
Select lowar injac- - Add phase . | Add{fueltemp. sen-
Boost sensor fion volume compensation sor compensation
Barometric pres-
sure sensor J’ ~lr
Fueltemp. sensor [———> |Max. injection volume
Intake air
temp. sensor
v
Compansation .
resistance Spill valve
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BAROMETRIC PRESSURE COMPENSATION
The maximum injection volume is compensated by the
barometric pressure.

BOOST COMPENSATION

The maximum injection volume is compensated by the in-
take air pressure. As the intake air pressure becomes high-
er, the injection volume is increased accordingly.

INTAKE AIR TEMPERATURE COMPENSATION

This compensation is added to compensate for deviation of
the air/fuel ratio caused by the difference of the intake air
concentration, which varies with the intake air temperature.
As the intake air temperature becomes higher, the injection
volume is decreased accordingly.

FUEL TEMPERATURE COMPENSATION

This compensation is added to compensate for deviation of
the injection volume caused by the difference of the fuel
concentration, which varies with the fuel temperature. As
the fuel temperature becomes higher, the injection volume
command value is increased accordingly.

COMPENSATION RESISTANCE ©

The cam angle signal, detected by the NE sensor, is used
for the injection volume control. However, there is deviation
between correlation of this signal and the injection pulse at
each injection pump. This deviation affects the fuel injection
volume. To compensated this deviation, compensation re-
sistance 0 (injection volume compensation) is added, se-
lected for each injection pump.
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Drive pulley

Crankshaft position sensor
Roller

Roller Plunger

e e s s+ QA

Timer piston TCV

ECM

“ [ -
=" Extends injection time.

Actual TDG

¥ [
TDC signal i n

IBII

MNE pulse | ||““”“|”
72

Injection pulse

}Englne
} Pump

1

TODC signal

FEY VP OPY P or
tosdatylgpa
el LA AT D Ly

ja—s=-| Target crank angle

L]
fod e mmmEma-

NE pulse { pe—=! Actual crank angle

FUEL INJECTION TIMING CONTROL

The fuel injection timing control is made by moving the roller
ring in the pump rotation direction or in the reverse direc-
tion. '

Fuelin the pump is compressed by the reciprocating motion
of the plunger, passes through the fuel injection pipe to
reach the fuel injection nozzle.

The fuel injected from the fuel injection nozzle is burned af-
ter a period of ignition delay.

Crankshaft Position Feedback

The crankshaft position feedback for fuel injection timing

control controls time angle 6n between the actual TDC and

the injection start. Because the actual TDC and injection
puise cannot be detected, time angle 6n is controlled as fol-
lows.

(1)At the engine side, The actual TDC and the TDC signal
from the crankshaft position sensor are correlated each
other.

(2)At the pump side, the injection pulse and the Ne pulse
from the revolution sensor are correlated each other,
(3)According to (1} and (2), controlling time angle &i be-
tween the TDC signal and Ne pulse can control time

angle en.

(4)The target crank angle is calculated based on various in-
put signals, and the duty ratio for the timing control valve
is determined.

{(5)The actual crank angle is calculated based on the TDC
signal and Ne pulse.

(6) The timing control valve duty ratio is corrected until the
target crank angle and the actual crank angle match.
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Injection pulse { k
Pumpa

NE pulse { Pump b

=l

Deviation

The fuel injection timing control is made as described
above. For improved accuracy, compensation resistance y
will be added to.each pump to compensate for deviation of
the correlation between the Ne pulse and the fuel injection
pulse.

INPUT/OQUTPUT SIGNALS FOR INJECTION TIMING CONTROL

Throttle
position Intake air
sensor temp. senscr

b

Engine

coclant Barometric Crankshaft
temp.  pressure position .
sansor - Sensor NE sensor sensor Resistance y

Input

" Target crank angle

Actual crank angle

ECM L _____________

Qutput

TCV




6E4~18 ENGINE AND EMISSION CONTROL SYSTEM

THROTTLE POSITION SENSOR

The throttle position sensor is installied on the side of the throttle body. The sensor detects the throttle valve

condition by using the CTP switch and potentiometer.

e CTP switch
One end of the CTP switch is connected to ECM terminal 3H and supplied with the sensor voltage, and
the other end is connected to ECM terminal 3B.
When the throttle valve is fully closed, the switch closes and the sensor voltage is grounded at ECM
terminal 3B (sensor ground). Based on this change of the voltage at terminal 3B, the ECM judges wheth-
er the throttle valve is at the closed throttle position or at other position. Voltage at terminal 3B shows
battery positive voltage when the throttle vaive is fully closed, and sensor voltage when the throttle valve
is open.

¢ Potentiometer
One end of the potentiometer is connected to ECM terminal 3A and supplied with the sensor voltage,
and the other end is grounded at ECM terminal 3B (sensor ground). A brush, which slides on the resis-
tance according to the throttle valve opening angle, is connected to ECM terminal 3F.
The voltage at ECM terminal 3F varies with the throttle valve opening angle; it decreases when the open-
ing angle is small, and increases when the opening angle is large.

5 ECM
E T ) Throttle position .sensor
& 3B = 1
[+)
g 3F Y -
> 3H =
2 3A
3
© CTP SW
S
Small == » Large
Throttle valve apening
{degree}
INTAKE AIR TEMPERATURE SENSOR (IAT SENSOR)
Located on the air cleaner, this sensor measures the tem-
perature of the intake air and converts its change into that
in resistance through the thermister.
By monitoring the resistance of the IAT sensor, the ECM de-
_i%g tects the intake air temperature.
@
g
s
%
é’ {
S
-
Low - * High
Temperature
Engine coolant/Intake air temp.
sensor characteristic
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NE SENSOR

The NE sensor is installed on the roller ring in the fuel injection pump. The sensor is a signal generator which
detects the relative speed of the roller ring and the drive shaft.

The NE sensor incorporates a magnet and a coil. When the gear rotates, magnetic flux which passes the
coil increases, and alternating current is generated in the coil.

This alternating current is sent to the ECM and converted into pulse wave by the waveform shaping circuit.
The NE sensor is connected to ECM terminals 4G and 4F and detects fuel injection advance by comparing
the engine speed and the following TDC sensor with the alternating current generated.

The gear has 56 teeth, with missing two teeth at four points, detects rotation angle at each 11.25°CA crank

angle.

Cutput voltage characteristics

Revolution sensor

Magnet i__ 360°CA __i H 2o
ARAN R A Al R

Roller ring
. A
Wi y Wiy ! ‘ S

No testh

Output voltage (v}
— O st

e e A 11]:]

FUEL TEMPERATURE SENSOR

The fuel temperature sensor is installed in the fuel injection pump. By utilizing a thermistor of which resis-
tance varies with temperature, the sensor detects temperature in the fuel injection pump.

One end of the sensor is connected to ECM terminal 3l and supplied with sensor voltage, and the other
end is connected to ECM terminal 3B (sensor gound).

When the sensor temperature changes, thremistor resistance chages accordingly, and voltage applied to
ECM terminal 3] changes.

The ECM detects this change in ECM 3| terminal voltage as fuel temperature.

The terminal voltage increases when the fuel temperature is low, and decreases when the fuel temperature
is high. '

Fuel temp. sensor

ECM

3l Yiel

3B B

Fusl temp. sensor
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TIMER CONTROL VALVE (TCV)

The timer control valve is instalied in the fuel injection. pump. According to the signals from the ECM, the
valve opens/closes the fuel passage between the timer piston high—pressure chamber side and low—-pres-
sure chamber side.

When the coil is energized, the spring is compressed by the moving core, thus the fuel passage opens.
One end of the timer control valve is connected to the main relay, and the other end is connected to ECM
terminal 4W. Current flows to the stator core is duty controlled by this terminal, and as the ON time (time
which ECM terminal 4W is grounded) becomes longer, the valve opening angle becomes wider.

When the timer control valve opening time becomes long, the feed pump fuel pressure which applied to
the timer piston reduces, and the timer piston is moved to right in the figure by the spring force. Thus the
roller piston which connected to the timer piston moves in the injection retard direction.

Roller ring

Fusl pressura

Low=-pressure applied to
side pump JUL ECM
0] =
004
. Injaction y i A A
Injection advances &% rotards
&= -1>= :' _ =D
Timer piston Timing control valve
Moving core Coil Stator core ON  QFF
High—prissure side Current ‘ | l \ l Large average currant
0 S t ] t
1 I I {
' H H '
= I ] 1
] Current
+ Small average current
Low—pressure side ]

Timg ——ie=

COMPENSATION RESISTANCE vy

The plunger angle signal, detected by the NE sensor, is
used for the injection volume control. However, there is
deviation between correlation of this signal and the injec-
tion pulse at each injection pump. This deviation affects the
fuel injection volume. To compensated the deviation, com-
pensation resistance v is added for injection timing.
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ENGINE COOLANT TEMPERATURE SENSOR

The engine coolant temperature sensor is incorporated in the thermostat cap. By utilizing a thermistor of
which resistance varies with temperature, the sensor detects the engine coolant temperature.

One end of the sensor is connected to ECM terminal 3G and supplied with sensor voltage, and the other
end is connected to ECM terminal 3B (sensor gound).

When the sensor temperature changes, thremistor resistance chages accordingly, and voltage appiied to
ECM terminal 3G changes.

The controller detects this change in ECM 3G terminal voltage as engine coolant temperature.

The terminal voltage increases when the coolant temperature is low, and decreases when the coolant tem-

perature is high.

» High

Resistance

Low = —e High
Temperature

CRANKSHAFT POSITION SENSOR

The crankshaft position sensor is fitted near the crankshaft pulley. By utilizing the projection on the signal
plate at the rear side of the crankshaft pulley, the sensor generates one pulse per rotation of the engine.
The crankshaft position sensor is connected to ECM terminals 41 and 4J, and by detecting the pulse, the
sensor detects the standard rotation angle.



EGR CONTROL

The EGR control duty controls two soleoid valves (vacuum & vent) to control the EGR valve opening angle.

EGR valve

EGR position sensor
Air filter

EGR solenoid vent valve /

EGR solenoid vacuum valve u [|

oo

$ —
= ey :—?’ W, @ ~LF
o=

* N

| 1 5
dinlio

['L

] 2
L

10

(=)

NE sensor 4G

ECM

Throttle position sensor

Engine ccolant
temp. sansor

G

ololo]c
o
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EGR VALVE
EGR valve position sensor
{ |
Diaphragrm
J/ Busing
T Filter
Rod \
Valve soat Holder
Housing Valve
Operation

The target EGR valve opening angle is determined based on the engine speed and the throttle valve open-

ing angle.

By comparing this target value with the EGR valve position sensor signal, vacuum applied to the EGR valve

is controlled by two duty solenoids so that the sensor signal becomes the target value.

To increase the EGR volume, the EGR solenoid valve (vacuum) is turned ON to increase vacuum working

on the EGR valve, and the EGR valve opens. To decrease the EGR volume, the EGR solencid valve (vent)

is turned ON to decrease vacuum working on the EGR valve, and the EGR valve closes.

EGR control is inhibited when any of the following conditions is met:

1. Engine coolant temperature is 23°C or iower.

2. Throttle position sensor, EGR position sensor, NE sensor (open circuit only), and engine coolant temper-
ature sensor have failed.

Duty control

The duty value is calculated using the following formula:

Duty value =Target EGR position value — Actual EGR position value

By subtracting the actual EGR position value from the target EGR position value (variation), the EGR valve
opening angle is determined and the two solenoid valves are duty controlled accordingly.

When the variation is large, operation time of the solenoid valve (vacuum) becomes longer. When the varia-
tion is small, operation time of the solenoid valve (vent) becomes longer.



6E4-24 ENGINE AND EMISSION CONTROL SYSTEM

IDLE SPEED CONTROL

In the idle speed control, the ECM calculates the target idle speed according to the engine conditions, deter-
mines fuel injection volume from the FIP, and controls the idle speed.

NE signal Compensation resistance

Fuel temp. (fusl temp. sensor) Splll valve

:#l NE sen;nc.)r
b LL[ Plunger

l—l Face/cam

Throttle opening angle (throtile position sensor) ——e e—  A/C signal
Vehicle speed (vehicle speed sensor)—* ECM Phase compensation
Engine coolant temp. {engine coolant temp. sensor) —*

Starter signal L—— Shift position (A/T shift sw)

Feedback control

When there is difference between the target idie speed calculated by the ECM and the actual idle speed
while the throttle valve is fully closed, the ECM outputs signal to the spill valve to control the fuel injection
volume and bring the actual idle speed to the target idle speed.

Fuel increase/decrease compensation control

To prevent temporary change in the engine speed due to change in the A/C operation and engine load
conditions, increase/decrease compensation of the fuel injection amount is carried out before the engine
speed changes.

Engine speed change prevention control per cylinder
While the engine is idling, engine speed change in each cylinder is detected and fuel injection volume con-
trol is carried out for each cylinder.



INTAKE SOLENOID VALVE CONTROL

In the intake solenoid control, the intake shutter valve in the intake manifold is controlled in two stages (fully
open, fully closed) to adjust the intake air volume.

QLY

Actuator

!
i l H Chamber 8
Z 7’ 7/,7/ 7/‘7 [ Chambar A
Accelerator Atmosphere
pedal P
/
Intake shutter valve Port E

Vacuum pump

vy Port F | Vacuum

ECM

[~— |gnition switch

Actuator

@

Connector

INTAKE SHUTTER SOLENOID VALVE
According to the signal from the ECM, the intake shutter so-
lenoid valve switches vacuum which acts on the intake
shutter valve actuator and atmosphere.

Airflow condition

O—O Airflow
® ©

Solencid
valve ON O————0
Solenoid O O
valve OFF

intake shut- Intake shut-

ter solenoid ter valve ac- '“::fﬁafcgt'

valve tuator

Engine
idling OFF Atmosphere Fully open
Engine run-
ning at high
speed (Over ON Vacuum Fully ¢closed
6,000 rpm)
Ignition
switch OFF .
and for 2 ON Vacuum Fully closed
sec.
Ignition
switch ON OFF Atmosphere Fully open




A/C CUT CONTROL (IF EQUIPPED)

The A/C cut control is carried out to maintain drivability of

the vehicle when the engine is hot. The A/C relay is shut off

for 4 seconds when any of the foilowing conditions is met:

+ Just after driving.

» Gearis in other than Neutral (P range) and throttle valve
opening angle is over 20%.

A/C cut control is inhibited when the following conditions

is met:

* Vehicle speed is 0 km/h.

SPILL VALVE RELAY CONTROL

The spill valve relay is energized for 0.2 seconds after the
ignition switch is turned to OFF.

The spill valve relay will be tumed off when the engine
speed exceeded 5,800 rpm for 2 seconds.

IMMOBILIZER CONTROL
(IF EQUIPPED)

When the immobilizer control system is actuated, the fol-
lowing controls will aiso be carried out. Refer to section 8 for
the details.

Spill valve: OFF

Spill valve relay: OFF

Intake shutter valve: Fully closed



