SUZUKI

SUPPLEMENTARY SERVICE MANUAL

USE THIS SUPPLEMENTARY SERVICE MANUAL
WITH MANUALS MENTIONED IN THE FOREWORD
OF THIS MANUAL.

SUZUKI

SANTANA MOTOR, S.A.



http://www.manualslib.com/

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 '

WARNING: j
| For vehicles equipped with a Supplemen-
' tal Inflatable Restraint Air Bag System:

’ e Service on or around air bag system
components or wiring must be per-
a formed only by an authorized Suzuki

ds.
iasee ,. dealer. Please observe all WARNINGS
: and SERVICE PRECAUTIONS in Section
‘ WARNING: | " 9J under “On-Vehicle Service” and the

| sultin death or injury. Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure

CAL.JTION: 1 ’ [ to follow WARNINGS could result in
Indicates a potential hazard that could re- | , unintended air bag deployment or

sult in vehicle damage.

II
|

] Indicates a potential hazard that could re- ' Air Bag System Component and Wiring
1

,- _ could render the air bag inoperative. Ei-
ther of these two conditions may result

NOTE: in severe injury.
Indicates special information to make mainte- e If the air bag system and another ve-
nance easier or instructions clearer. hicle system both need repair, Suzuki

recommends that the air bag system be
| repaired first, to help avoid unintended
| air bag deployment.

| ¢ Do not modify the steering wheel, dash-
board, or any other air bag system com-
|

|

|

ponent (on or around air bag system
components or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.
e If 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.

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

gers. |
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FOREWORD

This SUPPLEMENTARY SERVICE MANUAL s a
supplement to SE416 SERVICE MANUAL.

Applicable model:
SE416 vehicles on and after following body
No.

GROUP 1

(X) JSAETA02C01200001 (X)

{X) JSAETA02V01200001 (X)

(X) JSAETD01V01200001 (X)

TDO1V-200001

GROUP 2

Refer to body number mentioned in FORE-
WORD of GROUP 2

When servicing a vehicle with a body number
after the above listed number, refer to this Su-
plementary Service Manuat first.

And for any section, item or description not
found in this service manual, refer to the right
listed SERVICE MANUAL,

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

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est productinformation 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 rightis reserved to
make changes at any time without notice.

SANTANA MOTOR, S.A.
DEPARTAMENTO DE SERVICIO

TABLE OF CONTENTS SECTION

STEERING, SUSPENSION
WHEELS AND TIRES
Front Suspension

3D

ENGINE
Electronic Fuel Injection Sys-
tem (Sequential Multiport
Fuel Injection)

6E1

TRANS

Automatic Transmission 7B1
(4A/T)
HEATING AND AIR 1A
CONDITIONNING
BRAKES 5

BODY ELECTRICAL SYSTEM 8

RELATED SERVICE MANUAL

¢ VITARA SERVICE MANUAL
(99500-60A10)

e VITARA SUPPLEMENTARY SERVICE
MANUAL (99501-60A70)

e VITARA SUPPLEMENTARY SERVICE
MANUAL (99501-61A10)

e SE/SV/SZ/SY SERIES SUPPLEMENTA-
RY SERVICE MANUAL (99501-60G10)

e SE416/SZ416 SUPPLEMENTARY SER-
VICE MANUAL (99501-61A20)

¢ VITARA SUPPLEMENTARY SERVICE
MANUAL (00000A01231-S)

IMPRESO POR SANTANA MOTOR. S.A. - 1997
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. ABS
A/C
A/F

AT
. B+

. CMP sensor
CPU

CTP switch

.DLC

. ECM

ECT sensor
EGR

EVAP

. 4WD

.GND

. |AC valve

|AT sensor
IC

M.MAF sensor

MAP sensor
MIL
M/T

.0/D

. PCM
PCV valve
PSP switch

. TCC
TCM
TP sensor

. VSS

ABBREVIATIONS USED IN THIS MANUAL

: Anti-lock Brake System
: Air Conditioning

: Air Fuel mixture ratio

: Automatic Transmission

: Battery Voltage

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

: Data Link Connecter

: Engine Control Module

: Engine Coolant Temp. sensor
: Exhaust Gas Recirculation

: Evaporative Emission

: Four Wheel Drive

: Ground

:Idle Air Control valve

: Intake Air Temp. sensor

:lgnition Control

: Mass Air Flow sensor

: Manifold Absolute Pressure sensor
: Malfunction Indicator Lamp

: Manual_ Transmission

: Over Drive

: Powertrain Control Module
: Positive Crankcase Ventilation valve
: Power Steering Pressure switch

: Torque Converter Clutch
: Transmission Control Module

: Throttle Position sensor

: Vehicle Speed Sensor
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FRONT SUSPENSION 3D-1

SECTION 3D
3D

CONTENTS
FREE WHEEL DEVICE. .oovviecveeeieiiesvettiee i ste e veeeveetetee s meaan s smeesmmeesemasessameessmnssaasbs aans bt sasnsseasssennnnessnsasmnnsesssramnnnnneanns 3D-2
€T o] - e [=Y ol 0 31To] o IORO T OO PP PR PPPPR 3D-2
Manual free Wheel PEIOIIANCE ... e e e e e s eee e s s s baaE s e re s s s s s amn e m bbb ann s saasar T erares 3D-2
Automatic free Wheel DEIOIMIANCE ... ... e s ara e e se s e e e s aee e s e s et is s e e e e e ia e e e e n e s anns bbb s rbnnn 3D-2
Free wheel types deSCrIPHON ... et ettt e e resam s s e meeesbetes st s s anesannmasraans s amseannasens 3D-3
Instailation of "A” type manual free WhEel ... et e b 3D-5
Instaltation of “B™ type manual free Wheel ... s aD-7
Instaliation of "A™ type automatic free WHEBH ..ot et 3D-9
Installation of “B" type automatic freB WHEB! L.....ooovi e s e ee e e as b sas s s s st s s en e 3D- 11
Replacement of “A™ type manual free WHEEB] L. ettt a e e e e e s e s nnnnns 3D- 13
Replacement of “B™ type manual free WREEI ... ....iii ettt s s e s e e oo aannae s 3D- 14
Replacement of “A™ type automatic free@ WHEEI ...ttt e s e e e s 3D- 15
Replacement of “B” type automatic fre@ WHEEI ..ot rrrrere s s e e nae e e sameee e e e s emeneeneans 3D- 16
RECOMMENDED TORQIUES. ... tee ity et eae s ase sy esta s raeasseasaseaeeas asseeasneessseamneeeameeeeaesa comereeamtenerenmnessaeenanaans 3D-17
SPECIALTOOLS. .. it ireerretseesssrer bt irssesses sreessesstarassms e st es e e senarteasass e ernnssons<raninssesmsseacneamaemrsnsiastasinnes 3D- 17

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

FRONT SUSPENSION 3D-2

FREE WHEEL DEVICE

GENERAL DESCRIPTION
The free wheel device allows the independence of the attachment of the front wheels with the input half-axles, when
the double drive is not going to be used, or couple both elements when four wheel drive is wished.

This device is set at the ends of the front half-axtes, coupled to the hubs and replacing the channeled flange.

Its correct use avoids front tyre, in its movement from drafting the half-axles, differential group and front drive, avoiding
the wear of the elements and providing a reduction of the noise level and obtaining a fuel consumption save.

There are two types of free wheel, the manual driven one, which is coupled on the free wheel hub itseif and the
automatic one that works when the double drive 4H or 4L is selected .

MANUAL FREE WHEEL PERFORMANCE
The tree wheel device must be set at both ends of the front half-axies. It consists of a knob located at the center that
can be rotated and its mark matched with the FREE or LOCK marks located outside.

When the knob is set in its FREE position the half-axle and the wheel will be disengaged and the front wheel rotation
will be free. When it is set in its LOCK position the axle and the wheel will be engaged. For its use refer to the Owner’s
Manual, provided with the vehicle.

AUTOMATIC FREE WHEEL PERFORMANCE
The automatic free wheel is located at the ends of the right and left front half-axles in a similar way to that of the manual

type.

When a vehicle provided with automatic free wheel moves, when changing the transfer lever from 2H to 4H or 4L
position, the driving power is transmitted through the half-axles to the free whee! internal mechanism, causing it to be
linked with the wheel hub. This manoeuvre must be done with the vehicle stopped when the lever is for the first time
moved from 2H to 4H position. When the vehicle has moved 2 metres approx. the engagement of the free wheel is
accomplished. Later we can perform the change from 2H to 4H, or the contrary, with the vehicle moving, even not
actuating on the clutch {the vehicte being in a straight line trajectory).

In order to accompiish the disengagement of the free wheel device, simply set the transfer lever in 2H and the gear
lever in MA position, approx. 2 metres later the locking device is disconnected. To engage the free wheel in MA, simply
set the transfer lever in 4H or 4L and move backward a short track. Now, the unlocking will be produced by selecting 1%
gear, the transfer lever in 2H and moving forward some metres.
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FRONT SUSPENSION 3D-3

FREE WHEEL TYPES DESCRIPTION

There are two types of ree wheel, a manual driven one and an automatic one, and for each type there are two versions,
so that, in total there are four kinds of free wheels.

The installation of one or other type depends on the vehicle specification. The installation and maintenance method
changes fram one to ancther; make certain you are using the adequate method by consulting up the carresponding

section.
CAUTION:
+ Make certain the wheel to be installed is identical by both sides.
+ For vehicle provided with manual free wheel, the actuating knob must be in the same position.
» Never unfit a free wheel assy. The unfitting may alter its correct performance.
“A" Type manual free wheel
yP u LOCKED position
. wheel
FREE position body  clutch OFF clutch ON
O-ring \
/ ' :
= =1e knob
\[— half-axle — [}
e N il e\
o _.' T x E,
: \
hub
“B" Type manual free wheel
14
T 7 : T F LT 1
1 1’\34\ 56 7/8/9 19 111213
ML [EN
LOCKED [esstrds
Ay p? a
1 .
!
]
FREE =,
1. Kngb 5. Internal driving gear 9. Retainer ring 13. Rear spring plate
2. Main spring 6. Clutch ring 10. O-ring 14. Free wheel assy
3. Knob screw 7. Return spring 11. Slotted nut
4. Knob nut 8. Bearing 12. Antirotation spring
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FRONT SUSPENSION 3D-4

"A” Type automatic free wheel.

" 420 1 3 8
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1. Cover 6. Sliding gear 11. O-ring 16. Driving washer
2.Cam 7. Driving gear 12. Internal brake 17. Elastic ring
3. Retainer 8. Return spring 13. Retaining ring 18. Retaining plate
4. Screw 9. Change spring 14. External brake 19. O-ring
5. Bearing 10. Sustaining spring 15. Neddle bearing 20. Wheel hub

21. Skid

“B" Type automatic free wheel

1213 14

ﬂ
s}
m
m
: W
5

16.5 mm

0.65 in.)

1. Wavy return spring 5. Wavy spring box 9. Mobile cam 13. Check spring
2. Bearing 6. clutch box ring 10. Fix cam 14. Plate

3. Internal driving gear 7. retaining ring 11. O-ring 15. Assy

4. Clutch ring 8. follower cam 12. Slotted nut

NOTE: Some vehicles may incorporate the hub bearing retaining system consisting of nut (not slotted) and
safety washer. This mechanism is compatible with “A” and “B” manual driven free wheels and with “A”

type automatic ones. For “B” type automatic free wheel is compulsory the use of the Locking system
consisting of slotted nut, check spring and plate, as shown above.
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FRONT SUSPENSION 3D-5

“A” type manual free wheel

17 j\

FREE position
Cone washer ; Stop flange
Scraw and
] washer
O-ring —51 - a Scraw
- —11
=l
. =il

1. Cover

1. Interlocking finger
2. Channel.
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INSTALLATION OF “A”TYPE MANUAL FREE
WHEEL

Removal
1) Jack the vehicle and remove the tyre, if necessary.
2) Remove the half-axle and hub attaching flange.

Installation

1} Align the “O" mark on the free wheel knob with FREE position.
Detach from the body assy the free wheel cover assy.

2) Install the free wheel body assy on the wheel hub.

Torque of attaching screws: 2,5 m g. (25 Nm)

3) Instafl the cover assy on the body assy, so that the interlock finger
of the driving roller adjust on the body assy channel.

NOTE:

Before installing the cover assy check the following points:

+ The “O” mark of the knob is in FREE position.

+ The clutchis raised toward the cover side. If not (as shown in
the figure), it may cause a defective performance.

* The hardware is correctly adjusted

» There are two interlocking fingers that may be freely adjusted.
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FRONT SUSPENSION 3D-6

FREE position Between FREE LOCK Position
and LOCK
positions

Downloagled from www.Manualslib:cor-manual s search engine

4) Attach the cover assy on the body assy by means of cover screws,

5) To check the performance of the free wheel, jack the front side of
the vehicle and move the knob between FREE and LOCK posi-
tions, checking it does softly. Also check, by hand turning, that the
wheels remain attached lo the half-axle in the LOCK position and
release from it in FREE position.

MAINTENANCE SERVICE
The vehicles provided with {ree wheel are subject to the following
periodic checkings.

In order to check the periormance of the free wheel, jack the front
side of the vehicle, move the knob between FREE and LOCK posi-
tions, and check it does softly. Also check if the wheel operates cor-
reclly with the knob in FREE and LOCK positions by turning the wheel
by hand.

If the outcome of the check is not satisfactory, remove the free wheel
cover and grease each sliding surface using lithium grease or grease
after cleaning each sliding part.

LITHIUM GREASE
SUZUKI SUPER GREASE A (99000-25010)

if the performance goes on defective, after the greasing operation,
rework the damaged part or replace it by a new one.

CAUTION
The hubs must not be grease covered
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Figure: Manual free wheel
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INSTALLATION OF “B”TYPE MANUAL FREE
WHEEL

Removal
1) Jack the vehicle and remove the tyre
2) Remove axle and hub attaching flange

Installation

1} Check the O-ring of the iree wheel is not damaged and is cor-
rectly placed.

2) Acting on the knob, place the free wheel in FREE position.

3) Clean the contact surfaces of the hub and the free wheel and
install it.

4) Torque the free wheel attaching screws (supplied with it), in a
cross way at the specified value.

Torgue of the free wheel screws: 3,3 m Kg (33 Nm).

5} Check the following;

* The knob actuates correctly and changes without difficulty from
FREE to LOCK position and the olher way round.

» Thatonce the knob is in its FREE position, the wheel turns freely
and it is not linked to the half-axle.

« Thatonce the knob is in its LOCK position the free wheel assy is
linked to the half-axle.
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6) Install the tyre and torque the nuts to the specified value.
Torque of attaching screws of wheet nuts: 9,5 m Kg. (95 Nm).

MAINTENANCE

Jack the vehicle and check that the free wheel operates in FREE and
LOCK positions, by turning the wheel. If any defective performance
is noted, replace the free wheel assy.

CAUTION:
Hubs must not be grease covered.
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FRONT SUSPENSION 3D-9

INSTALLATION OF “A”TYPE AUTOMATIC

(o e ] o R VYW o o |
(aip]=t=10 L 0n]=]=]

Removal
1} Jack the vehicle and remove the tyre, if required.
2} Remove hali-axte and hub attaching flange

uAn type 2
automatic
free wheel }\

1

1. Free wheel subassy 10 mm

2. Free wheel brake assy.

Installation

1} Check the O-ring of the iree wheel is not damaged and is cor-
rectly placed.

2) Install the free wheel aligning it with free wheel brake assy cotter
and with sleeve cotter.

3) Install the free wheel subassy matching the marks of the brake
assy and subassy.

CAUTION:
Make certain the marks mentioned above are aligned, if not,
they may interfere ane on the others and cause damages.

4} Torque the free wheel screws to the specified value.

Torque of the screws: 3,3 m Kg. (33 Nm).

5) Install front tyres, if removed and torque the attaching nuts to the

1. Align marks .
specified value.

2. Brake spring
3. Declutching plate

Torque of tyre nuts : 9,5 m Kg. (95 Nm).

6) Low the vehicle from the jack and perform the checkings men-
tioned in paragraph “performance checking”
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FRONT SUSPENSION 3D-10

Downloaded from www.Manualslib.com manuals search engine

Performance checking

Confirm the performance of the free wheel by means of the following

tests:

1) Set the transfer box lever in 4H or 4L and move slowly the vehicle
2 metres or more forward.

2) Jack the vehicle front part and check that the half-axle moves
together with the wheel when it is actuated by hand clockwise
{counterclockwise for the left wheel).

3) Low the vehicle for the wheel to settle on the ground.

4) Set the transfer lever in 2H and move slowly the vehicle 2 metres
or more backwards,

5) Jack the vehicle front part and check that the half-axle does not
move together with the wheel when it is actuated by hand clock-
wise (counterclockwise for the left wheel).

8) Check for sure, that free wheel assy blocks itself backward and
unblocks forward, actuating in inverse direction to that mentioned
in steps 1} to 4) above. (Now, it must block backward and unblock
forward.

If any defective performance is detected, check the free wheel bracket
or replace it, if required.

MAINTENANCE
Periodically check the performance of the free wheel following the
steps above and replace them if required.
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1. Interlocking plate
2. Screwdriver
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INSTALLATION OF “B”TYPE AUTOMATIC
FREE WHEEL

Remaval

1) Jack the vehicle and remove the wheel.

2) Remove the axle and hub attaching flange.

3) Remove the hub bearing interlocking plate by loosening the four
sCrews,

4) Withdraw the hub bearing nut using the suitable tool.

8) Withdraw the hub bearing safety washer

Installation

1) Install the spring washer supplied with the free wheel assy, on the
sleeve; aligning the cotter with the channel. This washer may be
installed in any position.

2) Instali the antirotation spring washer, supplied with the free wheel
assy, on the sleeve. The cotter of the washer must be housed on
the channel and oriented outwardly.

3) Install the slotted nut, supplied with the free wheel assy, on the
sleeve and tighten it by hand.
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A2

11)

Install the special tool consisting of two parts attaching it to the
hub by means of three screws and matching the edges of the
wrench with the slotted nut channels.

Torque by hand the three 1ooi attaching screws in the previous
position.

While turning the wheel hub by hand, torque the slotted nut

using the special tool to the specified value.

Check that the O-ring of the free wheel is not damaged and is
correctly located.

Check that the contact surfaces of the free wheel and the hub
are clean.

Install the free wheel matching its edges with the channels of
the slotted nut, already installed on the hub.

Torque the screws supplied with the free wheel, in a cross way,
to the specified value.

Torque of the free wheel attaching screws: 3,3 m Kg (33Nm)

Install the wheels and torque the attaching nuts to the specified
value.

Torque of wheel attaching nuts: 9,5 m Kg (95 Nm)

Performance Checking
Accomplish a performance checking of the free wheel as previously
described for the “A” type automatic free wheel.
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Figures: “A”
type manual
free wheel
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REPLACEMENT OF “A”TYPE MANUAL FREE
WHEEL

Removal

1) Jack the vehicle and remove the tyre if required.

2) Set the actuating knob of the free wheel in its FREE position.
3) Remove the 6 screws attaching the wheel to the hub.

Installation
1) Refer to steps 1) to 5) indicated for the Installation of “A” type
manual free wheel, {Section 3D-5)
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REPLACEMENT OF “B” TYPE MANUAL FREE
WHEEL

Remaval

1) Jack the vehicle and remove the wheel.

2) Set free wheel actuating knob in “FREE" position.

3) Remove the 6 screws attaching the free wheel to the hub.

Installation
1) Perform the operations 1} to 5) indicated in the installation of the
“B" type manual free wheel {Section 3D-7)
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REPERCE?QIENT OF “A”TYPE AUTOMATIC
FREE WHEEL

IIAH Type
automatic
free wheel.

Removal

1) Set free wheels in FREE position (transfer lever to 2H position
and move the vehicle backwards 2 metres or more).

2) Jack the vehicle and , if necessary, remove the wheel.

3) Remove the free wheel subassy and free wheel assy.

1. Free wheel subassy.

2, Free whee! brake assy

Installation
1) Referto sleps 1) to 6) of the installation of “A” type automatic free
whee! and the performance checking. (Pages 3D-2 and 3D-10).

2. Brake spring L
3. Deciutching plate

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

FRONT SUSPENSION 3D-16

(a)

.1. Slotted nut O
2. Antirotation washer

3. Spring washer
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REPLACEMENT OF “B”TYPE AUTOMATIC
FREE WHEEL

Removal

Free wheel assy

1) Jack the vehicle and remove the whesl.

2) Loose the six screws attaching the free wheel to the hub and
withdraw it.

Bearing retaining system

Remove (only if necessary) the slotted nut, the antirotation spring

washer and the spring washer following the steps below:

1} Install the plate and slotted wrench assy (1oof ref. 09943-06010)
on the wheel hub, aligning the edges of the wrench with the slot-
ted nut channels.

2) Torque the three plate attaching screws.

Torque of plate attaching screws: 0,25 m Kg (2,5 Nm)

3) Loose (counterclockwise) 2 complete turns in order to the slotted
nut to be loosen from the antirotation spring washer.
4) Remove the special tool attached to the wheel hub.

5) Loose and withdraw the slotted nut, the antirotation spring washer
and the spring washer.

installation

1} Perform the operations 1) to 6) indicated for the installation of the
“B” type automatic free wheel (Page 3D-11) (Only if the spring
washer , retaining spring washer and slotted nut assy has been
replaced).

2) Install the free wheel assy in accordance with indications on steps
7) to 11) of the installation of “B” type automatic free wheel {page
3d-12).

3) Do performance checks indicated on Page 3D-10.
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SPECIFIED TORQUES

LEMENT Torgue
mKg. Nm.
Hub attaching nut/siotted nut 21 210
Fixing plate screws 0,15 1,5
Attaching screws of the free wheel (“B” type manual and “A” and “B" types automatic) 3,3 33
Attaching screws of the flange and “A” type manua! free wheel 25 25

FIXING PLATE SCREWS

FREE WHEEL ATTACHING
SCREWS

FLANGE ATTACHING SCREWS SLOTTED NUT
SPECIALTOOLS
L
09951-16050 09943-0610
HUB NUT TORQUE TOOL 1. SLOTTED NUT TORQUE TOOL
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-1

SECTION 6E1

ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION)

WARNING:

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

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

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

NOTE:

For the descriptions {items} not found in this section of this manual, refer to the same section of
SE416/5Z2416 supplementary service manual (99501-61A20).

CONTENTS -

GENERAL DESCRIPTION . ................ 6E1- 3
ELECTRONIC CONTROL SYSTEM ........ BE1- 6
Engine Contro! Module {ECM} ......... 6E1-10
Throtile Position Sensor
(TPSensor) ..........ocovvveveeo .., 6E1-12
Engine Coolant Temperature
Senseor{ECT Sensor) ................. 6E1-12
EGR System (For vehicle with '
EGR steppermotor) .................. 6E1-13

EGR System (For vehicle with
EGR valve, pressure transducer

and solenoid vacuum valve) .......... 6E1-14
DIAGNOSIS . .......... ..., 6E1-15
Precautions in Diagnosing Troubles .... 6E1-15
DIAGNOSTIC FLOWCHART .............. 6E1-16
Diagnostic Troubie Code Table ......... 6E1-17
A-1 ECM Power and Ground Circuit
Check (Vehicle with Immobilizer) ...... 6E1-19

A-1 ECM Power and Ground Circuit
Check {Vehicle without
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A-2 Malfunction Indicator Lamp

{“CHECK ENGINE” Light} Circuit

Check ........ . i
A-3 Malfunction Indicator Lamp

{*CHECK ENGINE" Light) Circuit

Check ... i
Code No.13 Heated Oxygen Sensor

Circuit (ifequipped) ............. ...
Code No.14 ECT Sensor Circuit ........
Code No.15 ECT Sensor Circuit ........
Code No.21 TP Sensor Circuit . .........
Code No.22 TP Sensor Circuit . .........
Code N0o.24 VSS Circuit ...............
Code N0.33 MAF Sensor Circuit ........
Code No0.34 MAF Sensor Circuit ........
Code No.42 CMP Sensor Circuit ........
Code No.44 CTP Switch Circuit .........
Code No.45 CTP Switch Circuit .........
Code No.51 EGR Valve

(StepperMotor} ........cciiiiiiinnn
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B-1 Fuel Pump CircuitCheck ......,.... 6E1-36 B-6 Evaporative Emission Control
B-2 Fusl Injector Circuit Check ........ 6E1-37 SystemCheck ................outt, 6E1-45
B-3 Fuel Pressure Check ............... 6E1-39 Inspection of ECM and lts Circuit ....... 6E1-46
B-4 Idle Air Contro! System Check ...... 6E1-41 VoltageCheck ................... .0, 6E1-46
B-5 EGR System Check {Vehicle Rasistance Check . , civie.... BE1-52
with EGR Stepper Motor) ............. BE1-43 ON VEHICLE SERVICE ................... 6E1-55
B-5 EGR System Check (Vehicle
with EGR Solenoid Vacuum Valve) ..., 6E1-44 ELECTRONIC CONTROL SYSTEM ........ 6E1-55
MAF Sensor {Inspection} .............. 6E1-55
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GENERAL DESCRIPTION

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

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

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

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

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

Downloaded from www.Manualslib.com manuals search engine

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

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

¢ EGR system. {Stepper motor or solenoid vac-
uum valve, if equipped)

e Evaporative emission control system.

e |C {Ignition Control) system.
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6E1-6 ELECTRON!C FUEL INJECTION SYSTEM

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) vari- o Idle air control system

ous sensors which detect the state of engine ® Fuel pump control system

and driving conditions, 2) ECM which controls e Evaporative emission control system
various devices according to the signals from ¢ |C {Ignition Control) system

the sensors and 3} various controlled devices. e EGR system {stepper motor or solenoid vacu-
Functionally, it is divided into the following sub um valve, if equipped)
systems: Also, with 4 A/T model, ECM controls A/T.

o Heated oxygen sensor heatet control system
(if equipped) ’

e Fuel injection control system

right-hand steering vehicle left-hand steering vehicle

]

INFORMATION SENSORS CONTROLLED DEVICES QTHERS
: ECM

1. MAF sensor a: Fuel pump relay A
2. V85 b: Injector 8: Mainrelay
3. Heated oxygen sensor (if equipped) c: EGR valve {stepper motor, if equipped) C: Deatalink connector
4. Power stearing pressure switch d: Mdle air contral valve {Assembly line diag. link)
{if equipped) e Igniter {in distributor} D :; EvVAP canister
. ECT sensor g : Malfunction indicator lamp E : Monitor coupler (Engine)
Battery ["CHECK ENGINE" light} F: EGR pressure transducer (if aquipped}
. TP sensor h: EGR solenaid vacuum valve (if equipped] G : EGR valve (if equipped)

. Transmission range switch {A/T only)

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

10. CO adjust resistor {vaehicle without heated

oxygen sensof}

W@~ on

NOTE:
Above figure shows left-hand ;teerlng vehicle. For right-hand staering vahicle, CO adjusting resister, combination mater, DLC and
ECM are instalied at the other side.
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6E1-8

ELECTRONIC FUEL INJECTION SYSTEM
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TERMINAL ARRANGEMENT OF ECM COQUPLER (VIEWED FROM HARNESS SIDE)
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L ]
N=o

13

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

22,
23.
24.
25.
26.
27.
28,
29,
30.
31.

SEER

36.
37.
38.

39.

40.
41.

GEOR

45.
47,

wONDO AWM

No.1 injector

No.2 injector

No.3 injector

No.4 injector

Ignition coil

ignitor

Noise suppressor

Fuel pump relay

Fual pump

IAC valve

EVAP canister purge valve
EGR solenoid vacuum valve
(if equipped)

EGR valve (stepper motor,

if equipped)

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

Smail light

Breke switch

Brake light

Malfunction indicator lamp
{*CHECK ENGINE" light)
Monitor coupler

To immobilizer (if equipped)
Data link connector

Main relay

lgnition switch

Transmissicon range switch (A/T)
Starter magnetic switch

CMP sensor

MAF sensor

TP sensor

CTP switch

Heated oxygen sensor

ECT sansor

CO edjusting resister (vehicle
without heated oxygen sensor}
ABS controller {if equipped)
AJC amplifier (if equipped)
Powaer stearing pressure switch
{if equipped)

Vehicle speed sensor

{in speedometer)

Mode selector switch {A/T)
0D cut switch (A/T)

4AWD-low switch {A/T)

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

AT vehicle speed sensor {A/T)
ECM

POSITION

. POSITION . .
TER CIRCUIT TER CIRCUIT
MINAL[ 7T T AT MINAL | m/T | AT

BB | B11 | A10 | Power source for back up| GND1 | A12 | A12
81 B22 1 A1 GND2 | A26 | A25 | Ground
Power source
B2 | B21|A24 GND3 [ A13 ] A26
RG | B2 | A13 | Main relay CO adjusting resister (ve-
CO | A21 | D5 | hicle without heated oxy-
CAS | A11| D9 |CMPsensor gen sensor)
AFM | A8 | D3 | MAF sensor ABS controlier {if
ABS | BM (D17 Ced)
VCC | A8 [ D2 |Power source — - -
. lfor sensors) 6 | a8 lon Ignition switch (vehicle
with immobilizer}
VTA | A7 { D14 |TP sensor
£GR1 | Aa10] A7 EGR valve (stepper mo- ,
ID | B16| D19} CTP switch tor coil 1, if equipped)
Heated oxygen sensor EGR valve (stepper mo-
OXH | A17 [ A21 {0 ater (i equipped) EGR2 | A3 | AZ0 |\ coil 2, if equipped)
Heated oxygen sensor EGR valve (stepper mo-
OX 1 A201 D4 L4t e quipped) EGR3 | A9 | A8 | o coil 3, if equipped)
THW | A5 | D13 [ECT sensor EGR valve (stepper mo-
EGR4 | A22 | A9 tor coil 4, if equipped)
SE | A25| D1 |Sensor ground —
R - e Transmission range
ACS | B3 | D7 |A/Csignal switch (*R~ range, A/T}
STA | B10 | D10 | Engine start switch N _ g2 Transmission range
Power stesring pre o switch ("N" ranga, A/T)
wer steeri pressun
PSS | B15 D18 switch (if equipped) D R Transmission range
vorio a switch {(“D" range, A/T}
ehicle speed sansor —
SPD | B5 | D8 (in speedometer) 2 - iBua Transmission range
switch (“2” range, A/T)
INJ1 [ A3 | A3 {Injector No.1 —
L - (815 Transmission range
INJ2 | A16 | A16 | Injector No.2 switch (“L" range, A/T)
INJ3 | A1 | A1 injector No.3 Sp BS A/T vahicle speed sensor
- positive, A/T)
INJ4 | AT4 | A14 [Injector No.4 -
p B16 AST vehicle speed sensor
IGT | B8 | A8 |Ignitor SPG | - {negative, A/T)
813l A1s .Vehicle_v_vi:h Fuel oD - 87 | OD cut switch {A/T)
immobilizer . .
FP pump | LIGHT| - 84 | Lighting switch (A/T)
87 | as Vehicle without | relay
immobilizer L4 - B6 | 4WD -low switch {A/T)
ISC | A2 | A2 |IAC valve _ Mode selector switch
r— PWR B5 (AT)
ehicle wit
AS | mobiiizer 12 | Ba | - [D21|8rake switeh (am)
PRG |A1s canister
A5 Vehicle without | Purge 51 B10 Shift solenoid valve A
immobilizer valve {AT)
EGR | B19 | a7 |EGR solenoid vacuum S2 - | B ‘S:;;t, solenoid valve B
valve (if equipped)
Malfunction indicator S3 ~ | B9 | TCC solenoid valve {(A/T)
DNL | B20 ¢ A17 |la “CHECK ENGINE*"
,igmhs( G oDL g3 | “ODIOFF” indicator fight
(AT)
MON | B9 | A9 |{D i
uty output terminal oL g, | "POWER indicator light
DN 1 B17 | D6 |Diag. switch terminal - (AT)
T8 B6 | D16 | Test switch terminal
SDL | A24 [ A23 [ Data link connector
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//3\\%\/2 @Kﬁ/a
<1 BN
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1. ECM
2. Instrument main panel
3. Steering whee!

o

A\

In engine room

1. Malfunction indicator lamp
{*CHECK ENGINE~ light}

. Cluster

. Diagnosis switch terminal

. Monitor coupler

ECM

. Sensed information

. Output

. Main relay

. Ignition switch

10. Vehicla without immobilizer

11, Vehicle with immobitizer

(Dmumsnhulu

6E1007
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Engine Control Modute (ECM)

ECM is instatied to the underside of the instrument panel at
the driver’s seat side.

ECM is a precision unit consisting of microcomputer, A/D
{Analog/Digital) converter, I/O (Input/Output) unit, etc..
Itis an essential part of the electronic control system, for its
functions include not only such a major function as to con-
trol fuel injector, idle air control valve, fuel pump relay, etc.

but also on-board diagnostic system (self-diagnosis func-

tion) and fail-safe function as described in the following

section.

On-board diagnostic system (Self-diagnosis function)

ECM diagnoses troubles which may occur in the areas in-

cluding the following parts when the ignition switch is ON

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

GINE” light).

® Heated oxygen sensor (if equipped

@ Engine coolant temp. sensor

e Throttle position sensor (including idle switch)

® Vehicle speed sensor

e Mass air flow sensor

e Camshaft position sensor

e EGR stepper motor (if equipped)

e CPU (Central Processing Unit} of ECM

ECM and malfunction indicator lamp (“CHECK ENGINE”

light) operate as follows.

e Malfunction indicator lamp (“CHECK ENGINE" light)
lights when the ignition switch is turned ON (but the en-
gine at stop) with the diagnosis switch terminal un-
grounded regardless of the condition of Efectronic Fuel
Injection system. This is only to check the malfunction in-
dicator lamp {(“CHECK ENGINE” light} bulb and its circuit.

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

® When ECM detects a trouble which has occured in the
above areas, it makes maifunction indicator lamp
(“CHECK ENGINE” light} turn ON while the engine is run-
ning to warn the driver of such occurrence of trouble and
at the same time it stores the exact trouble area in ECM
back-up memory.
(The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not
erased unless the power to ECM is shut off for 20 seconds
or longer.}
ECM also indicates trouble area in memory by means of
flashing of malfunction indicator lamp (“CHECK EN-
GINE” light) at the time of inspection (i.e. when diagnosis
switch terminal is grounded and ignition switch is turned
ON).
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NOTE:
¢ Even when atrouble occurs in CMP sensor or CTP switch

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

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

Fail-safe function

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

¢ Engine coolant temp. sensor

e Throttle position sensor

® Mass air flow sensor

¢ EGR stepper motor {if equipped)

e CPU in ECM
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Throttle Position Sensor (TP Sensor)

The throttle position sensor consisting of a contact point
(CTP switch) and a potentiomaeter is installed on the throttle
body, and detects the throttle valve opening.

7 6
/ ; ; % <5
A \ The throttle opening in the idle state is detected by means
'\ of the contact point which turns ON in that state.
But beyond that, the full opening is detected by the poten-

tiometer as follows.
AS5-voltrefeérence voltage is applied to the sensor from ECM
and as its brush moves over the print resistance according

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

N p—
 —

cordingly.
;: Roifg;"::l::;fge By monitoring the ON/OFF signal and sgnsor output volit-
3. ON/OFF signal age, ECM detects the throttle valve opening.
o Ground ECM uses the signal from TP sensor as one of the signals
8. Brush to control fuel injector, idle air controlvalve, ignition timing,

EVAP solenoid purge valve and EGR solenoid vacuum valve
{if equipped).
Also for A/T model, ECM controls the automatic transmis-

=)
~ I sion.
2 3
@
& L
pt
% ‘ /
>
'_._‘, 3
=4
>
© 3
=]
-
Small - - Large
Throttle valve opening
{degree)

GE1008 6E1009

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

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

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

Resistance
Low +—————-—— High

Low = High
Temperature

Engine coclant temp.
songor characteristic

BE101D
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EXHAUST GAS RECIRCULATION (EGR) SYS-
TEM (For vehicle with EGR stepper motor)
This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

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

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

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

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

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

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

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

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

¢ When engine coolant temperature is low

e When throttle valve is at idle position

e When engine is running under high load

7

v

S So S AN N

&\\\_\\\ AN

82 Cj 3

EGM
EGR2
EGR3
EGR4

. EGR valve

. Intake manifold

. Sensed information
ECM

From main relay

. Exhaust gas

. Fresh air

1. Stepper molor

2. Rod {with thread)
3. Rod

4, Vatve

B, Spring

6. Exhaust gas

7. Valve close

8. Valve open
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EXHAUST GAS RECIRCULATION (EGR) SYS-
TEM {For vehicle with EGR valve, pressure
transducer and solenoid vacuum valve)

This system controls the formation of NOx

avhanet nae int

rilatina thao i~
CANHAUQL Yo 111V

Gy l.l (33

. "
emissiohn oY Tecirc

the combustion chamber through the intake
manifold.
The EGR valve is controlled by EGR pressure

transducer and EGR solenoud vacuum valve

romtrallad h\: :
LTIV WITGW WYy

various sensors.

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

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

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

C‘)
o

of the EGR valve.

Thus, less amount of exhaust gas is recirculated
to the intake manifoid.

Under a high load condition such as high speed
drivina, onthe other hand, the exhaust bressure

MAPVV I,y Wi MITD Wi Le g

is high. By the high exhaust pressure, the dia-
phragm in the modulator is pushed up and
closes its valve. As the air does not enter the

vacuum passage in this state, the vacuum trans-
mitted to the EGR valve grows larger and so

LAREE Y]

does the opening of the EGR valve.

Thus, larger amount of exhaust gas is recircu-

lated to the intake manifold.

Under any one of the followinig conditions,

ECM closes the vacuum passage of solenoid

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

transmitted to the EGR valve, it remains closed.

e When engine coolant temperature is low

e When throttle valve opening is less than spec-
ification.

e When engine is running under high load

® When vehicle is stopped.

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

B8i RG
BI/B * 81
B2 : 4
Lo/w EGR

=
-
=

Il’l’ F

-f""-“' A

(ST

8

. Ignition switch

. Main relay

ECM

. Sensad information

. EGR solengid vacuum valve
EGR pressure transducer
EGR valve

. Intake manifold

. Exhaust gas

. Vacuum

. Air
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-
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-15

21
T

1 O 1

No.21
Turn
ON— )
OFF —
(TS
1.0
Q.3

—

Time (sec.)

6E1014
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DIAGNOSIS

ECM has on-board diagnostic system {a system self-diag-

nosis function) as described previously {p. 6E1-10).

Investigate where the trouble is by referring to “DIAGNOS-

TIC FLOW CHART” and “DIAGNOSTIC TROUBLE CODE

TABLE" on later pages.

NOTE: ‘

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

DIAGNOSIS in section 7B1.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE

CODE]

¢ Before identifying diagnostic trouble code indicated by
malfunction indicator lamp (“CHECK ENGINE” light),
don‘t disconnect couplers from ECM, battery cable from
battery, ECM ground wire harness from engine. Such dis-
connection will erase memorized trouble in ECM
memory

e If abnormality or malfunction lies in two or more areas,
malfunction indicator lamp {“CHECK ENGINE" light} in-
dicates applicable codes three times each.
And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

¢ Take a note of diagnhostic trouble code indicated first.
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6E1-16 ELECTRONIC FUEL INJECTION SYSTEM

START

DIAGNOSTIC FLOW CHART

NO (Flashes)

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

NO (Remains OFF)

Proceed to DIAGNOSIS of SECTION 8A.

YES

/1

Does engine start?

NO

e o

lYES ~

Proceed to chart
A-2 (Malfunction
indicator lamp
{“CHECK ENGINE"
light) circuit check).

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

Using service wire, ground
diagnosis switch termina!
and observe malfunction in-
dicator lamp ("CHECK EN-
GINE" light).

Flashes
3

Is diagnostic trouble code
No. 12 indicated?

NOTE:

if engine fails to start, crank it
for 2 seconds and then while
keeping ignition switch ON
(Don’t turn it OFF) ground diag-

nosis switch terminal.

Remains ON

\ YES

Y

Proceed to chart
A-3.(Malfunction

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

NO
1

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

Y

Are engine basic
parts described in
SECTION 6 “EN-
GINE DIAGNQOSIS”
in goed condition?

YES

NO

1

Repair or replace.

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

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

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

4. Remove service wire and
reinstall cap.

A

Is trouble corrected?

1. Moniter coupler

0: Ground terminal

B: Diagnosls switeh terminal

NO

Proceed to “TRO-

UBLE  DIAGNO-
SiIS” {p. 6E1-62.}
Check Electronic

Fuel Injection sys-
tem parts that are
not indicated by
on-board  diag-
nostic system
{seif-diagnosis
function).

YES

¥

END

6E1091 G6E1015
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-17

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

EXAMPLE: When throttle position sensor is defective (Code No.21}

Maltunction indicator Coda No.21 Code No.21 Code No.21
tamgp {("CHECK ENGINE"
lightl ON — -l Al 2 ! 2 ll]
OFF - m m
0.3\0-3 1.0 03 3.0 30 Tima (ssc.)
0.3
DIAGNOSTIC MALFUNCTION INDICATOR
TROUBLE LAMP (*CHECK ENGINE" DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
13 L 2 Heated oxygen sensor
—[LJ]-ML {if equipped)
1 3
14 R :
Engine coolant temper-
T 5

ature sensor

s L anin

2 1]

Throttle position sensor

Diagnose trouble according to
“DIAGNQSTIC FLOW CHART" cor-

22 ”I I I | l | responding to each code No.
2 4
24 '” l ' | | ” | ” Vehicle speed sensor
3 3
3 2 Mass air flow sensor
34 JUn_Juiue
42 4 2 Camshaft position
i sensor
4 4
a4 I” | I ] “ H I “ | l | . Diagnose trouble according to
~ . CTP switch of throttle | ) ~NOSTIC FLOW CHART" cor-
45 ”I “ | ” '” | | ””I position sensor responding to each code No.
3 ! EGR valve {stepper mo-

i _inn

tor, if equipped)

ON _J ECM ECM failure.
i 2 This code appears when none of the
12 ” ”” Normal other codes {above codes) are iden-
tified.
6E1016  GE1017
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6E1-18 ELECTRONIC FUEL INJECTION SYSTEM

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

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP {“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT} FLASHING PATTERN )
61 ””“a””” |1|
3 3 Shift solenoid vaive A
| ALl
on nann r1 nN M r1
o JubguleJuut
3 3 Shift solenoid vaive B
64 JUUIANLUnL
5 3 Refer to section 7B1.
s | _JUTUIL_nin
5 = TCC scolenoid valve.
oo | _ninan_nnrinn
72 Jmn-n—m-‘_ Transmission range
switch
75 mnmw-l—[mjm A/T vehicle speed sen-
SOr,

6E1093
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-19

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

1. Main fuse

2. Ignition switch

3. Circuit fuse for
ignition coil B/W

4, Circuit fuse for
ECM

5. Main relay

6. ECM

7. Engine ground
for ECM

8. Terminal position
of relay coupler
{viewed from
wirg sige)

......

C
B|D

TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)

MIT Vehicle GND1 GND3 PG
1At ,I, —r ! 1
asy] |az 1!2!18?4
lG{Vohidu with immobilizer) GND2 62 B1
GND1
A/T Vehicle o / RG IG(Vahicia with immabilizer}
:{”.MZA“I :] o1
ASdATHAZS l
B2 \ GND3
GND
6E1018 BE1019
Is operation of main relay heard at
ignition switch ON?
YES r NO
Is operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuses {for ignition coil and
ECM) in good condition?
NO YES YES 1 NO
Proceed to chart A-2. Is main relay in good condi- Repair and replace.
{Malfunction indicator lamp tion?
{“CHECK ENGINE” light) cir- (Check main relay.)
cuit check.)

Y

To ®
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.6E1-20 ELECTRONIC FUEL INJECTION SYSTEM

From ®

Y

1. Disconnect ECM couplers with
ignition switch OFF.

2. Using service wire, ground RG
terminal.

3. |s battery voltage applied to B1

nr R2 terminale at in
wrl ot an

8]

HH
IS RERILRLTIE] e

switch ON?

=

From ®
YES NO
1
Check voltage between Replace.
IG terminal and bhody
ground with ignition
switch ON.
Is it 10-14V?
YES NO
1
Poor relay-to-coupler “B/W" wire open.

connection,”B/R"wire
open, “Bl” wire open,
pcor RG connection,
poor IG connection, or
poor engine ground.

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

YES

NO

y

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

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

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

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

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

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

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

ignition coi} wire sida)
4. Circuit fuse for ECM
5. Main relay
6. ECM 6— 5
6
RG
a1
B/BI
82 GND1
8
GND2
i
GND3 B/G
TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE]
M/T VEHICLE GNDY GNp3 RS
—.—"I T‘—-— {
|ar13ary B |
la2el }u‘zyau
GND2/ \g1
GND1
AT VEHICLE a ]G
= I
s | L m— —
A1 AIAAL |
A2
82\ \GND3
GND2
6E1020 6E1021
Is operation of main relay heard at
ignition switch ON?
l NO
YES
L ) Are main fuse and circuit fuse (for igni-
Is circuit fuse (for ECM) in good tion coil} in good condition?
condition?
| YES } _NO
1 YES ] NO Is main relay in good condition? Repair and
1 .Pis_connect ECM coupler with Repair and (Check main relay) replace.
ignition switch OFF. replace.
2. Using service wire, ground RG  YES _I NO
terminal, Poor relay-to-coupler connection, Replace.

3. Is battery voltage applied to B1
or 82 terminal at ignition
switch ON?

“BAN" wire open, "Bl” wire open poor
RG connection or poor engine ground.
If all above are OK, substitute a known-
good ECM and recheck.

| YES

Poor connection at both B1 and 82,
If connection is OK, check ECM and its

circuit referring to p. 6E1-46.
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“B/R™ wire open, poor relay-to-coupler
connection or “BI/B” wire open.
If all above are OK, check main relay.
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6E1-22 ELECTRONIC FUEL INJECTION SYSTEM

A-2 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON THOUGH ENGINE STARTS.)

1, Main fuse

rT3771 2. Ignition switch
- 3. Circuit fuse
i Q ] 5 4. Malfunction indicator tamp (“CHECK

BIW 0 DNL ENGINE* tight} bulb

3 | : 5. ECM
! ! §. Combination meter
2 Lo d
5 |

TERMINAL ARRANGEMENT QF ECM COUPLER {VIEWED FROM HARNESS SIDE}
M/T VEHICLE

Jexg

pnL/

AT VEHICLE

A17

BE1022 6E1023

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

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

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

NO »| Bulb burned out, “V/Y"” wire
YES circuit open or “BMW" wire
circuit open.

Poor DONL connection.

If connection OK, is substi-
tue a known-good ECM
and recheck,
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-23

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

_~G

1
aw @ vy

? DNL

£33

DN 5
BIY

In engine room

1’;1_4,

1. Matfunction indicator lamp
{“CHECK ENGINE" light)

TERMINAL ARRANGEMENT OF ECM COUPLER [VIEWED FROM HARNESS SIDE} . ECM
. Diagnosis switch terminal

2
3
MIT VEHICLE 4. Ignition switch
5. Monitor coupler
6. Combination meter

o] | o

ov/ oML

AT VEHICLE
-

i
lax7! |

JGRTR

BE1024 6E1025

Not For Federal Spec. Vehicle

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

2. Does malfunction indicator
lamp (*CHECK ENGINE" light)
turn ON atignition switch ON?

YES “VIY" wire circuit shorted to
ground.

NO

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

NO .
= Poor connection.

YES

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

2. Does malfunction indicator
lamp {“CHECK ENGINE" light)
flash at ignition switch QN?

YES Poor grounding, “BI/Y™ wire
circuit open or “B” wire
open.

NO

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

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

CHANGE)

Terminal side
view of sensor
coupler

Sensor

Sensor
signal —yf=%" GND

terminal n terminal
3
)

Heater terminal

1V r
——n ey
’

(0) 4
SE

1. ECM

2. ECM coupler

3. Heated oxygen sensor
4. Coupler

5. To ather sensor

TERMINAL ARRANGEMENT QF ECM COUPLER (VIEWED FROM HARNESS SIDE}

NOTE:

Before diagnosing trouble according to flow
chart aivan halow check to make sure that fol-

enar given LROWWEY, LRCLR LY

lowing system and parts other than Electronic

Fuel Injection system are in good condition.

- Air cleaner {clogged)

- Vacuum leaks (air inhaling)

Spark piugs [contamination, gap)

High-tension cords {(crack, deterioration}

Distributor rotor or cap (wear, crack)

Ignition timing

Engine compression

- Any other system and parts which might affect
A/F mixture or combustion.

if code No. 13 and another code No. are indicated

togeather, the latter has priority. Therefore, check

and correct what is represented by that code No.

first and then proceed to the following check.

Be sure to use a voltmeter with high impedance

(MQ/V minimum) or digital type voltmeter for

|

1. Remove ECM and connect couplers to
ECM.

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

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

4. Maintain engine speed at 2000 r/min.
After B0 seconds, check voltmeter.

M/T VEHICLE
accurate measurement.
.Ap AIZE
oxf \sE
AST VEHICLE E X
o 4
[o1] D4
6E1026  6E1027

[

Remains unchanged at

Remains unchanged at

Deflects between above

below 0.45V. above 0.45Y, and below 0.45V repeat-
edly.
r
e Wire between sensor 1. Maintain engine Poor OX connection or Heated oxygen sensor
and ECM open. speed at 2,000 r/min, rich A/F mixture. and its circuit (Air/fuel
® "Gr/Y” wire open or for 60 sec. e Check TP sensor, MAF ratio feed back system)
® Poor connection. 2. Check voltmeter sensor, ECT sensor, fuel are in good condition.

I1f wire and connection
are OK, replace heated
oxygen sensor and re-
check.

while repeating rac-
ing engine, Doesitin-
dicate 0.45V or more
even once?

v NO

YES

pressure and injectors.
if all above are OK,
check ECM and its cir-
cuit referring to op.
B6E1-46.

intermittent trouble or
faulty ECM.

Recheck referring to
“intermittent trouble”.

Replace heated oxygen
sensor and recheck.

6E1028

Poor OX connection or {ean A/F mixture.

® Check MAF sensor, ECT sensor, fuel pressure and injectors.
If all above are OK, check ECM and its circuit referring to p. 6E1-46.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-25

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

TEMP. SENSOR) CIRCUIT VOLTAGE HIGH)
NOTE:
4 When Code Nos. 13, 14 and 21 are
1 / indicated together, it Is possible
THW RIY that “Gr/Y” wire is open or SE ter-
minal connection is poor.
SE ’ GriY 3
! 2
5
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
L
AS
-
\sE.
AT VERICLE s6 \ ECM
= — o1 =1 2. ECT sensor
3, Coupler
o 4. ECM coupler
m 5, To aother sensors

GE1029 6E1030

1. Disconnect ECT sensor coupler with igni-
tion switch OFF. ——
2. With ignition switch ON, check voltage at -
“RfY” wire terminals of ECT sensor cou- 2
pler. Is it about 4-5V?

1. ECT sensor couples
disconnected
2. Engine ground

YES 1 no
1. Using service wire, connect ECT sensor “RIY" wire open, poor THW connection or
coupler terminals. “RfY"” wire shorted to power circuit.
2. Check voltage at “R/Y” wire terminal of If wire and connection are OK, substitute a
ECT sensor coupler with ignition switch known-good ECM and recheck.

ON. Is it below 0.15V?

N

1. ECT sensor coupler
disconnectad

2. Service wire

3. Engine ground

6E10N 6E1032

NO } YES
“Gr/Y” wire open or poor SE connection. Poor ECT sensor-to-coupler connection of
If wire and connection are OK, faulty ECM, faulty ECT sensor.
Substitute a known-good ECM and recheck. If connection and ECT sensor are OK, intermit-
tent trouble or faulty ECM, Recheck referring to

*Intermittent trouble”.
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6E1-26 ELECTRONIC FUEL INJECTION SYSTEM

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

TEMP. SENSOR) CIRCUIT VOLTAGE LOW)
]THW 4 RIY
GriY 3

TERMINAL ARRANGEMENT OF ECM CQUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE .
i e
AS
pag
\sE.
AT VEHICLE ’g  Ecm
] D1 2. ECT sensor
3. Coupler
o 4. ECM coupler
m 5. To other sensors

BE1033 6E1034

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

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

2 1. ECT sensor couplar
disconnacted
2. Engine ground
YES | No
Check ECT sensor. “RfY" wire shorted to “Ge/Y" wire or ground cir-
Is it in good condition? cuit.
lf wire is OK, substitute a known-good ECM and
recheck.
YES } no
Intermittent trouble or faulty ECM. Faulty ECT sensor

Recheck referring to “Intermittant trouhle”,

6E1035
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-27

TP SENSOR {THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HiGH)

CODE NO. 21
1 3
vee u/d GrR \bﬁ
VIA Gr Vs
anw 1DL
D

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

1. ECM

2. TP sensor

3. Coupler

4. ECM coupler

5. To other sensors

M/T VEHICLE VIA vee
= —
AT{AS ]
pred X
\sE. \D
AST VEHICLE s v
NN or o
" ore Do
viaf o/
GE1036  6E1037
NOTE:
Be sure to turn OFF ignition switch for this check.
1. Disconnect TP sensor coupler.
2. Check TP sensor. Is it in good condition?
YES NO

-

. Disconnect ECM coupler.

2. With TP sensor coupler disconnectsad, is
there continuity between ECM coupler ter-
minals VCC and VTA?

Faulty TP sensor

NO

-

. Connect TP sensor coupler.
2. Is resistance between ECM coupler termi-
nals VCC and SE 3.5-6.5 kQ?

YES

Poor SE connection.

If connection is OK, intermittent trouble or
faulty ECM.

Recheck referring to “Intermittent trouble”.
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“Gr” wire.

NO

“Gr/Y" wire open or
poor TP sensor-to-“Gr/
Y~ wire connection.
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6E1-28 ELECTRONIC FUEL INJECTION SYSTEM

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

! 3 1. ECM
2 2. TP gsensor
._/4 Gr/R Ve 3. Coupler
vee , ) 4. ECM coupler
VvTA l Gr Vs - 5. To other sensors
BIW oLt
1D ¢ <
SE Gy GND] )
— l = R

5

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

M/T VEMICLE
VIA

is
A7) a8 | | |
] o
\SE B
AT VEHICLE s, ’.1’59
|01 |0z
D4 [=}1
va/ o/

6E1038  6E1039
1. Disconnect TP sensor coupler with igni- 1. TP sensor coupler disconnected

tion switch OFF, 2. Engine ground
2. Withignition switch ON, is voltage applied

to “Gr/R" wire terminal of TP sensor cou-

pler about 4-5V7

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

“Gr"” wire open, “Gr” wire shorted to ground Faulty TP sensor.
circuit, poor TP sensor-to-coupler connection

or poor VTA connection.

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

Recheck referring to “Intermittent trouble”.

6E1040
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-29

CODE NO. 24 VSS {VEHICLE SPEED (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH FUEL
SENSOR) CIRCUIT IS KEPT CUT FOR LONGER THAN 56 SECONDS)

3 1. ECM
2. ECM coupler

4 3. V&S
1 2 ® 4. Speedometer

/ 5. Coupler
Y
SPD (U 5
i

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}

M/T VEHICLE

1

AT VEHICLE

6E1041 GE 1042

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

Does speedometer indicate vehicle speed?

| YES NO

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

2. Connect chmmeter between SPD terminal
of ECM coupler and body ground.

. Hoist vehicle and lock rear left tire.

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

bW

r NO i YES

Check VSS.

Is it in good condition? Poor SPD connection. if connection is OK, inter-

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

YES NO
“¥* wire open, “B” wire open, poor coupler- Faulty VSS.
to-meter connection or poor “B” wire
ground.
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6E1-30 ELECTRONIC FUEL INJECTION SYSTEM

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

CIRCUIT SIGNAL VOLTAGE HIGH)
5 1. ECM
1 ,.2 l 4{ 2. ECM coupler
BIB \ 3 3. MAF sensor
4. MAF sensor coupler

§. From main relay

AFM G

r
5]
>

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

M/T VEHICLE

M
—
AIT VEHICLE A
N :
6E1043  6E1044
1. Remove ECM and connect couplers to
ECM.
2. Turn ignition switch ON and check voltage
at AFM terminal.
Is it within 1.0-1.6V7?
. YES | NO
Start engine and check voltage at AFM termi- “B" wire circuit open or “Gr/B” wire circuit
nal, shorted to power circuit.
Does voltage rise within 5V range when en- If wires are OK, substitute a known-good MAF
gine speed is increased? sensor and recheck.
v YES NO
Intermittent trouble or faulty ECM. Substitue a known-good MAF sensor and re-
Recheck referring to “Intermittent trouble”. check.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-31

CODE NO.34 MAF SENSOR (MASS AIR FLOW SENSOR} (SMALL SIGNAL CURRENT FLOW,

SIGNAL VOLTAGE LOW)

1. ECM
2. ECM coupler
3. MAF zensor

CIRCUIT
5
| 2 I
BIiB
AFM Gr/B
: r
B

4, MAF sensor coupter
5. From main retay

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

M/T VEHICLE arm

HHHEE

AT VEHICLE A
I =

iL

6E1045 6E1046

1. Disconnect MAF sensor coupler with igni-
tion switch QFF.

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

1. MAF sensor
2. Engine ground

y YES

1 no

1. Connect MAF sensor coupler with ignition
switch OFF.

2. Remove ECM and connect couplers to
ECM.

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

“BI/B” wire open.

y NO

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

} ves

6E1047
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Poor AFM connection, *Gr/B™ wire open, or
poor MAF sensor-to-coupler connection.

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

CODE NO. 42 CMP SENSOR (CAMSHAFT

{SENSOR SIGNAL NOT INPUTTED FOR

POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)

1. ECM
2. ECM coupler
3. CMP sensor {in distributor}
3 4, Coupler
Y 1 5. To main relay
2 4
"! Vout BI/B (B +) -
CAS h:::: oo [ 5
a
GND1GND2GND3
B (GND)

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}

Substitute a known-good ECM
and recheck.

6E1050
Downloaded from www.Manualslib.com manuals search engine

6E1051

M/T VEHICLE
cAS
A:‘ L]
AST VERICLE CAS
i
|| )
6E1048  GE1049
1. Remove ECM and connect couplers to
ECM.
2. Remove distributor cap, rotor and cover.
Don't remove signal rotor from shaft.
3. With ignition switch ON, check voltage at
CAS terminal with signal rotorinserted be-
tween hall element and magnet {"A”) and
without it (*B”) respectively, by turning
crankshaft.
lJA" 3_5V
MBM o1V }
Is it in good condition?
Magnetic flux to hall Magnetic flux applied
alermnent cut off to hall sensor
3-5Vormore “Vout” wire open, “GND" circuit open, "Vin" cir-
at both “A” cuit open or poor CMP sensor coupler connection.
NO and “B”. i wire and connection are OK, substitute a known-
good CMP sensor and recheck.
YES
0-1V at both Poor CAS connection or “Vout” wire short to
“A" and “B". ground.
If wire and connection are OK, substitute a known-

good CMP sensor and recheck.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-33

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

MALADJUSTED)
1. ECM
2. ECM coupler
3. TP sensor
} 3 4, TP sensor coupler
2 4 5. CTP switch
g'm 4 6. To other sensors
r
D BI/W
GrlY 5
SE l
6
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEMICLE
Az 614}
\se ]
AST VEHICLE SE
D1 T [
L |
g

6E1052 BE1053

Check CTP switch in TP sensor.

Is it in good condition?

YES NO
r
“BIW”" wire open, poor |D connection, or Faulty CTP switch or TP sensor installation
poor TP sensor coupler connection. angle maladjusted.

If wires and connections are OK, substitute a
known-good ECM and recheck.
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6E1-34 ELECTRONIC FUEL INJECTION SYSTEM

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

MALADJUSTED)
1. ECM
2. ECM coupler
: 3. TP sensor
3 4, TP sansor coupler
2 4 5. CTP switch
g'm = 6. To other sensors
T
Blrw
l_D_ Griy 5
SET_ J/ =4
2]
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
MIT VEHICLE
\_ -
A?.': B38|
& o
A/T VEHICLE SE
M)
0‘19
1)
6E1054 6E1055
Check idle switch in TP sensor.
Is it in good condition?
YES NO
“BWW” wire shorted to “Gr/Y" wire or Faulty CTP switch or TP sensor installation
ground. angle maladjusted.

if wiring is OK, intermittent trouble or faulty
ECM. Recheck referring to “Intermittent
troubie”.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-35

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

| 2 1, Battery
- + & 2. Main relay
3. ECM
1 o] 4. EGR valve
BUBE |
Bl
RGO —
e | 3
Bl/B
82 Br/R
EGR1Y B
[fad
EGR2
Br/B
EGR3
EGRe ORI {

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T VEHICLE
EGR3  EGR1 RG
—%—; i
A‘l IA10] B2
AZIA e
EGR4/ \EGA2 a2/ \&
AJST VEHICLE
EGR3  EGAI Bl RG
L} ¥ J i1
as (a7 ATEL
s I

wid e
EGR4/ \EGRZ \82

6E1056 6E1057

Does EGR stepper motor operate for about 1

second after ignition switch ON?
A
9
1 _NO
1. Disconnect EGR valve coupler

i

with ignition switch OFF.
2. Check voltage between “BYB" i

wire terminals and body ground.
3. Are they about 10 - 14 V?

YES YES ¥ _NO

]
“BI/B” wire open
Check voltage between EGR1, EGR2, EGR3 and EGR4 BIB™ wire op

terminals of ECM coupler and body ground for about 1

second after ignition switch ON, Is each measured volt- REFERENCE (ECM EGR1, EGR2, EGR3 and EGR4 terminal voltage}
age about4-8.4V?
B+ =
NO | ves
Check EGR valve. Intermittent trouble or EGH"GE,?R“_
Is it OK? faulty ECM. Recheck refer-
ring to intermittent trouble. Be—wt
EGR2, EGR3,
y YES GND —»

Igniti itch ON
*Br/R”, “Br/Y", "BrfB" or “Br/W" wire open or shorted gnition swit

1o ground or poor EGR1, EGR2, EGR3 or EGR4 connec-

tion of ECM coupler. If wire harness and connections are l NO
OK, intermittent trouble or faulty ECM.
Recheck referring to intermittent trouble. Faulty EGR valve
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6E1-36 ELECTRONIC FUEL INJECTION SYSTEM

B-1 FUEL PUMP CIRCUIT CHECK

B/W

P/B

ECM

. ECM coupler

. Fuel pump relay

. Fuel pump

. Mein relay

. Vehicle without
immobilizer

. Vehicle with

immobilizer

oW AW -

~J

o @
TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)
M/T VEHICLE FP{vehicle whhout
GNDI  GND3 RG immobilizar]
T f y — 7
a1z a2 Bt
3 B1y 21182
GND2/ \ o \Bi\B2
FP{Vehicle without FP{Vehicle with immaobilizer)
AST VEHICLE imrmobillzer) GNB1
B [ kG
7 =
as Tl |
ja15 pzalazgas I
\ B2/ GND3
FP({Vehicle with immaobitizer} L‘—

6E1060 GE1061

Is fue! pump heard to cperate for 3 sec. after
ignition switch ON?

NO

1. Turn OFF ignition switch.

2. Using service wire, connect “P/B” and
“B/W” wire terminals.

3. Is fuel pump heard to operate at ignition
switch ON?

| YES

Fuel pump circuit in
good condition,

1. Fuel pump reley
2, Service wire

YES

Check fuel pump relay.
Is it in good condition?

| NO

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

YES

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

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

NOTE:

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

6E1062
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1 NO

Faulty fuel pump relay.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-37

B-2 FUEL INJECTOR CIRCUIT CHECK

1 2 3 4 5
[ ] 1. ECM
2. No. 1 injector
3. No. 2 injector
R 4. No. 3 injector
INJY Tg/R 5. No. 4 injector
INJ2 WIG 6. Main relay
INJ3 Wi 7. Ignition twitch
INJ4 BI/B 8. Vehicte without
B1 immobilizer
, 9. Vehicle with
B2 immobilizer
RG Bl
| GND1GND2GND3
8/B1
B/G B
e
TERMINAL ARRANGEMENT OF ECM COUPLER [VIEWED FROM HARNESS SIDE)
M/T VEHICLE
INJ% INJ1 GND1  GND3 RG
' —
E) sl [ ]|
g e =l s
INJ4 \INJ2 \GhD2 B2/ \m
A/T VEHICLE GNDS
INJI INJ1 &/ A6
LA 7 AU o
a1] {aa m.m!,u: ||
,n'lJ o3 a2y A2+aﬁ
\iNga \inJ2 82f GNDI
GND2
6E1063 B6E1064

operating sound at engine cranking.

Using sound scope, check each injector for

Do all 4 injectors make operating sound?

NO

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

YES

Fuel injector circuit is in good condition.

Downloaded from www.Manualslib.com manuals search engine

Check coupler connection and wire harness of
injector not making operating sound and injec-
tor itself.

if ali asbove are OK, substitute a known-good
ECM and recheck.

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

@ None of 4 injectors makes operating sound.

- ] M V ~ @
¥ ~
1. Disconnect coupler from No.1 injector !
with ignition switch OFF. 2

2. Check voltage at “B/B" wire terminal with )
ignition switch ON. 1. Injector coupler |
Is it battery voltage? 2. “BI/B" wira termina

NO
YES

1 Power circuit open.

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

No.1 injector : INJ1 and B1/B2

No.2 injector : INJ2 and B1/B2

No.3 injector : INJ3 and B1/B2

No.4 injector : INJ4 and B1/B2

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

6E1092
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-39

B-3 FUEL PRESSURE CHECK

1. Injector

2. Delivery pipe

3. Fuel pressure

regulator

) 4. Fuel filter

5. Fue! pump

6. Puisation damper
18i

{A): Gauge

(B): Hose

{C): Attachment

BE1085

NOTE:

Before using following flow chart, check to
make sure that battery voltage is higher than
1TV. If battery voltage is low, pressure be-
comes lower than specification even if fuel
pump and line are in good condition.

1. Install fuel pressure gauge.

2. Operate fuel pump.
Is fuel pressure then 250 - 300 kPa {2.5 -
3.0 kg/em?, 35.6 - 42.7 psi)?
Also, is 180 kPa (1.8 kg/cm?, 25.6 psi) or
higher fuel pressure retained for 1 mi- e
mute after fuel pump is stopped?

No pressure
To D on next page.

Pressure within spec. but not
retained
To @ on next page.

NO

YES
Low pressure

To @ on next page.

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

2. Keep it running at specified idle speed. - " Tc',g@ ?m next page.
Is fuel pressure then within 210 - 260 kPa
{2.1 ~ 2.6 kg/cm?, 29.8 - 37.0 psi)?

YES NO
/ i
Normal fuel pressure. # Clogged vacuurmn passage for fuel pres-

sure regulator or
® Faulty fuel pressure regulator.
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6E1-40 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK {(continued)

@ NO PRESSURE

'

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

@

PRESSURE WITHIN SPEC.
BUT NOT RETAINED

Y

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

YES
NO
YES L
NO ] 1. Disconnect fuel return Fuel leakage
hose from fuel pipe and from hose,
Shortage' of. fugl or fl::el Faulty fuel connect new return hose pipe or joint.
pump or its circuit defective pressure to it.
{Refer to"“Dlagnostlc Flow regulator 2. Put the other end of new
Chart B-1"). return hose into approved
gasoline container.
3. Check again if specified
pressure Is retained.
While doing so, does fuel
come out of return hose?
YES
NO
@ LOW PRESSURE
# Fuel leakage from injector, Faulty fuel
¢ Faulty fuel pump (faulty pressure
check valve in fuel pump) regulator.
1. Operate fuel pump. or
2. With fuel return hose ¢ Fuel leakage from fuel
blocked by pinching it pressure regulator dia-
check fuel pressure. phragm.
Is it 400 kPa (4.0 kg/cm?,
56.9 psi) or more?
@ HIGH PRESSURE
YES
NO
T
* Clogged fuel filter, Faulty fuel
# Restricted fuel feed hose Pressure 1. Disconnect fuel return hose
or pipe, regulator from fuel pipe and connect
e Faulty fuel pump or new return hose to it.
® Fuel leakage from hose 2. Put the other end of new re-
connection in fuel tank. turn hose into approved
gasoline container,
3. Operate fuel pump.
Is specified fuel pressure ob-
tained then?
YES
NO

Restricted fuel |
return hose or

pipe.

Faulty fuei pressure regulator.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-41

B-4 IDLE AIR CONTROL SYSTEM CHECK '

‘z
Iy :

o ——
. B: Diag. switch terminat
a b O: Ground terminal
Bi/6 F: Duty output terminal
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
ISC G MOMN i
— = ',-——J_‘_ T O
A2 |8z l!'
17 Pnlazz
by ez B\ 1. Idle air control valve
{IAC valve}
AT VEHICLE 2. ECM
isC MON B RG DN :. fﬁms':d infomllaxion
1 X ———1 X . Monitor coupler
A2 nd M Ll L 5. Main relay
2 &. Vehicte without immobilizer
7. Vehicle with immobilizer

BE 1066 6E1067

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

2. Using service wire, ground diagnosis
switch terminal,

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

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

YES / NO
1
Check idle air control duty (IAC duty) and idle Go back to “Diagnostic Flow Chart”.

speed.
Are they within specification?

High idle speed
To @ on next page.

NO Low idle speed
YES To @ on next page.

Idle speed is within specification but
duty is not.

1. Adjust IAC duty to specification.

2. Proceed to next step.

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

YES NO

System is in good condition. Proceed to system circuit check @ on
next page.

6E 1068
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6E1-42 ELECTRONIC FUEL INJECTION SYSTEM

B-4 IDLE AIR CONTROL SYSTEM CHECK {(continued)

® HIGH IDLE SPEED

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

Is it in good condition?

YES

NO

@ SYSTEM CIRCUIT CHECK

1. Disconnect ECM cou-

plers with ignition
switch OFF.
2. Is resistance between

I1SC and B1/B2 11-14 Q7

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

Faulty IAC valve.

YES

NO

NO

{

YES

Poor coupler connec-
tion.

if connection is OK, sub-
stitute a known-good
ECM and recheck.

Substitute a known-
good ECM and recheck.

Adjust idle speed and
duty.

NOTE:

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

@ LOW IDLE SPEED

Check |AC valve for its
resistance andfor opera-
tion.

is it in good condition?

YES

NO

i

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

Faulty IAC valve.

NO

YES

1

Substitute a known-
good ECM and recheck.

Proceed to system cir-
cuit check @.
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NOTE:

® Faulty IAC valve

e Poor coupler con-
nection or

« Open wire harness

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

is as follows.

ONDUTY | OFFDUTY | o oo
METER METER INDICATION
INDICATION | INDICATION
0 1%) 100 (%) o)
28 72 0.28x Vg
50 50 0.5x Vg
100 0 Ve

¢ “OFF DUTY METER” is such duty meter that In-
dicates approx. 100% when terminal voltage is

approx. “0V”~,

® “Vg” represents battery voltage while engine of

vehicle being checked is running.



http://www.manualslib.com/

ELECTRONIC FUEL INJECTION SYSTEM

6E1-43

B-5 EGR SYSTEM CHECK

{Vehicle with EGR Stepper Motor)

. EGR vatve

. Intake manifold

From exhaust menifold
ECM

From main relay

, Exhaust gas

. Fresh air

. Sensed information

NGO WN

EGR system is in good condition.

1. Steppar motor
2. Rod (with thread)
3. Rod
4. Valve
S. Spring
6. Exhaust gas
7. Valve close
8. Valve open
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)}
M/T VEHICLE
€GA2 EGA1
L1 7 I
AT L
azzfazs Iaz_itun
£\ )
EGR4 EGR2 82 81
AT VEHICLE
EGR3 EGRI B1
A 3
A AY 13
g e ]
I\ \
EGR4 EGR2 B2
6E1069 GE1070 GE1OT
Check EGR system by using tech-1.
Is it good condition?
YES NO
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Clogged EGR pipe, stuck or faulty EGR valve or poor
performance of ECT sensor, TP sensor.
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8E1-44 ELECTRONIC FUEL INJECTION SYSTEM

B-5 EGR SYSTEM CHECK
(Vehicle with EGR Solenoid Vacuum Valve)

Downloaded from www.ManualSIib-com nianual s search engine

) 2
’_/ Bi RG
rom= 6 j) — BIg——"17 ] Sé
! T
1 ' 4
ges OO <:]
,Iy Lg/W GR
1. Ignition switch
2. Main relay
3. ECM
O 4, Sensed information
- 10 5, EGR solenoid vacuum valve
- -1 6, EGR pressure transducer
7. EGR valve
8. Intake manifold
9, Exhaust gas
10. Vacuum
11, Air
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE
RG
% RaER
el _Jeripzg
EGR/ B2f \BL
AT VEHICLE . a1 RG
£ kY ——
nr RY BN
AZ4|
B2f
6£1072 6E1073
Check EGR system.
Is it in good condition? \
YES
NO 1' -
Check vacuum hose, EGR valve and EGR EGR system in good condition.
pressure transducer. - -
Are they in good condition?
NO
 YES l
Check EGR solenoid vacuum valve. e Vacuum hose misconnection, leakage,
Is it in good condition? clog or deterioration,
e Faulty EGR valve or
¢ Faulty EGR pressure transducer.
. YES YEUTP
® “{g/W" wire open,
® “Lg/W" wire shorted to ground, NO
® Poor solenoid vacuum valve coupler con- l
nection )
e Poor EGR connection or Faulty EGR solenoid vacuum valve
e Poor performance of ECT sensor
& |fwire, connection and sensor are OK, sub-
stitute a known-good ECM and recheck.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-45

B-6 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

1. Main switch

2. Main refay

3. ECM

4. Sensed information
5. Intake manifold
6
?
B
g

. EVAP canister purge valve

. Air

. EVAP canister

. Tank pressure control

valve

, Fuel tank

. Vehicle with immobilizer

. Vehicte without immaobilizer

: o : auat 81 4:’“

B2

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS StDE}
M/T VEHICLE

ARG
T I
R 11
% ez
PRG By \B)
PRG{Vehicle with Immobilizer
AIT VEHICLE /_.l_m_ml
M il
I3 jaz4 J[
\PRG {Vehicle without immobilizer)
6E1074 BE1075
Check canister purge system for operation.
Is it in good condition? -
YES
| NO 1
Check vacuum passage, hoses and EVAP ¢ Canister purge system in good condition
canister purge valve. check EVAP canister, tank pressure control
Are they in good condition? valve and fuel filler cap.
| ves | NO

® “Lg/¥" wire open, e Vacuum passage clogged,
® “Lg/¥" wire shorted to ground, ® Vacuum leakage or
® Poor canister purge valve coupler connec- » Faulty EVAP canister purge valve.

tion,
® Poor PRG connection or
¢ Poor performance of ECT sensor

If wire, connection and sensor are OK, sub-

stitute a known-good ECM and recheck.
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6E1-46 ELECTRONIC FUEL INJECTION SYSTEM

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

CAUTION:
ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM with

couplers disconnected from it.

Volitage Check

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

3) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,

confirm that it is 19V or more when ignition switch is ON.

6E1076

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

M/T VEHICLE

-
A A2) A aafas|as{ar] as{as Awmw““l*‘:" Bifp2]es[majes]es B:lulasla“"i“”
A1 4A 1A 4 17 arela 19| azolazriazzinzalaza| 42528 B1 m:!uums muuuu]aw]a:dz‘lﬁﬂ

AT VEHICLE

—_— 1
Al| a2{ A3 | wa[ ac s ar] e as]arofarf213819 wi T a2 ] ea| ma] 25| ms s [es |[ 1] c2] ca] cafcs a1 Bt [ D2 ] a [ 0 ms{ o o2 |08 | 0o p1go14
1(;,;}'212911 piefp1s|o18|Dr7]o1e|D13|D20;021]022

4 14 A15A 1 arrlareta ol azofaziazzfazalaz 5M4|ss B10B11[B1zjprxfs1alis(Bisl] c2 | cr] s forde

GE1077 6E1078
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-47

M/T VEHICLE
TERMINAL NORMAL
CONDITION
NAME | POSITION | WIRE COLLOR ClRcurT VOLTAGE
INJ3 Al WIG Injector No.3 1014V Ignition switch ON
ISC A2 Lg/B Idle air control valve 10 - 14V Ignition switch ON
INJ1 A3 R Injector No.1 10 -14V Ignition switch ON
- A4 - Blank - -
lgnition switch ON
THW AS Ay ECT sensor 0.5-0.8V Engine coolant temp. :80°C{176°F)
AEM A Ge/B MAF 1.0-1.6V tgnition switch ON
6 rl sensor 1.7-2.0V With engine running at idle speed
lgnition switch ON
0.5-1.2v Throttle valve at idle position
VTA A7 Gr TP sensor — -
34-4.7V lgnition switch ON
) ’ Throttle valive at full open position
vee A8 Gr/R ::::;’er source for sen-1 4 55 _595v | ignition switch ON
EGR3 | A9 Br/B EGR valve [stepper mo-{ 14 _ 14y | Over 1 second after ignition switch ON
tor coil 3, if equipped)
EGR1 A0 Br/R EGR v_alve_ {stepper mo- 0-1v Over 1 second after ignition switch ON
tor coil 1, if equipped)
Indicator
deflection re- - .
Ignition switch ON
CAS All w CMP sensor peated be- Crankshaft turned slowly
tween 0-1V
and 3-5V
GND1 Al2 B or B/BI G d
GND3 | A3 B/BI or B/O rour
INJ4 Aid wiB Injector No.4 10 - 14V Ignition switch ON
PRG A5 Loy S;’I“:: canister purge| 4q_44v | Ignition switch ON
INJ2 A16 Lg/R injector No.2 10-14V Ignition switch ON
Heated 10 -14V Ignition switch ON
OXH A7 P aled oxygen Sensor Over 3 min, after engine started
heater (if equipped} 0-1v Engine running at idle speed
G A18 BAW ignition switch (vehicle | 44 _ 14y | ignition switch ON
with immobilizer)
- A19 - Blank - -
Indicator
deflection re- ) )
10)4 A20 R/BI l-_ieateq oxygen sensorj peated be- Whi.le engine running at 2,000 r/min for
{if equipped) tween over 1 minute or longer after warmed up
and under
0.45V
CO adjusting resistor (if " | 1gnition switch ON
co A2l Briw equipped) About 5V CO resistor disconnected
EGR4 A22 BriW EGR v_alvg(stepper mo- 0-1v Over 1 second after ignition switch ON
tor coil 4, if equipped)
EGR2 A23 Br/Y EGR valve (stepper mo- 10 - 14V Over 1 second after ignition switch ON
tor coil 2, if equipped)
SDL A24 VW Data link connector 4-5vY lgnition switch ON
SE A25 GriY Sensor ground - -
GND2 A26 B/G Ground - -
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AL A2 A aa] as| as) ar] as]as [ardari 21323 BV gaf oo f e s [ s | 7 s e
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6E1-48 ELECTRONIC FUEL INJECTION SYSTEM

M/T VEHICLE
TERMINAL NORMAL
CONDITION
NAME | POSITION | WIRE COLLOR CIRCUIT VOLTAGE
- B1 - Blank - -
Main relay (vehicle with 0-1v Ignition switch ON
RG B2 BI nmr.nobahzer) . 10 - 14V {gnition switch OFF
Main relay [vehicle] 4 4y Ignition switch ON
without immobilizer)
Air conditioning circuit 10 - 14V ignition switch ON
ACS B3 /8 {if equipped) 0-~1Vv With engine running and A/C ON
- B4 - Blank - -
Indicator
Vehicl d deffection re- | Ignition switch ON
SPD BS Y renicie sdpee sensor peated be- Rear left tire turned slowly with rear
{in speedometer) tween'0~ 1V | right tire locked
and 4 -5V
10~ 14V Ignition switch ON
TS B6 BI/R Test switch terminal Ignition switch ON
o-1V . .
Test switch terminal grounded
Fuel pump relay {ve- 0-1V For 3 seconds after ignition switch ON
FP B7 P hicle without immobi-
lizer} 10 - 14V After the above time
0~V Ignition switch ON
IGT B iti i i - -
8 0 lgnitian trigger signal Between 0-3V | While engine cranking
MON B9 Duty output terminal - -
Engine start switch 6-12V While engine cranking
STA B1 ) ,
0 BrY (Engine start signal} ov Other than above
BB B11 w Power source for back-| 4414y | (gnition switch ON and OFF
up circuit
- B12 - Biank - -
Fuel pump relay {ve- 0-1v For 3 seconds after ignition switch ON
FP B13 P - o - -
hicle with immobilizer) 10 - 14V After the above time
ABS | B14 PW ABS control module 10-1ay | Over 3 seconds after ignition switch
Power steering pres 10-14V Ignition switch ON
wer r - - " - n
PSS B15 BI/O sure switch (if With engine running at idle speed,
: 0-1V turning steering wheel to the right or
equipped) .
left as far as it stops
0-1V Ignition switch ON
Closed throttl it Throttle valve at idle position
iD B16 BIW swit:h (C{‘F’, S:"‘t’;‘:’; fon ignition switch ON
4-5v Throttle valve opens larger than idie
position
10-14V Ignition switch ON
DN B17 BIfY Diag. switch terminal Ignition switch ON
0-1v . . A
Diag. switch terminal grounded
- B18 - Blank - ~
EGR B19 Lg/W EGR salenoid vacuum | 4514y | ignition switch ON
valve {if equipped)
Malfunction indicator 0-1v Ignition switch ON
DNL B20 VvIY lamp (“CHECK EN-
GINE” light) 10-14V Engine running
B2 B2i BI/B p . .
B1 B22 BB owaer source 10 - 14V Ignition switch ON
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M| A2) A3 T s [ as] ar] s as nd.m#““‘i 817p3|aa{wa]{ns |osfar a:i"“’[""
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-49

A/T VEHICLE
TERMINAL NORMAL
i CONDITION
NAME | POSITION | WIRE COLLOR CIRCUIT VOLTAGE
INJ3 Al WiG Injector No.3 10~ 14V | ignition switch ON
ISC A2 Lg/B Idle air control valve 10 - 14V Ignition switch ON
iNJ1 A3 R Injector No.1 10~14V | Ignition switch ON
- Ad - Blank - -
PRG LgrY fv‘;ﬁfcf;mg‘he: nﬁ’r‘:{gg“‘i’:;‘r’f 10-14v | Ignition switch ON
Fp AS p Fuel pump relay {vehicle 0-1v For 3 seconds after ignition switch ON
without immobilizer) 10 - 14V After the above time
EGR3 Ab Br/B rEn(i?orv:c')\;I% (iﬁgzmi)t;ggf 1 10-14v Over 1 second after ignition switch ON
EGR1 8i/R ﬁg?orv::ﬁe.‘ (iﬁiguiﬁsggr r 0-1v Over 1 second after ignition switch ON
A7 -
EGR solenoid wvacuum " ;
EGR Lg/w vaive {if equipped) 10 -14v | Ignition switch ON
0-1v ignition switch ON
IGT A8 0] Igniti i i .
gnition trigger signal Between While engine cranking
0-3v
MON A9 \' Duty output terminal -~ -
B8 A10 w Fower source for back-up | 19 14v | Ignition switch ON and OFF
B1 A1l BI/B Power source 10 -14V Ignition switch ON
GND1 Al12 B/O Ground - -
Main relay {vehicie with [ 0-1V Ignition switch ON
RG A13 Bl immobilize(r) 10- 14V | Ignition switch OFF
Main relay {(vehicle without ., .
immuobilizer) 0-1v Ignition switch ON
INJ4 A4 wiB Injector No.4 10-14V | lgnition switch ON
FP P Fuel pump relay (vehicie D - 1V FOI’ 3 SECOﬂdS aﬂer ignition SWitCh ON
with immobitizer) 10-14V | After the above time
AlB EVAP canister purge valve
PRG Lg/Y (vehicle withoutimmobiliz- | 10-14V Ignition switch ON
er)
INJ2 AlB Lg/R Injector No.2 10 -14V ! Ignition switch ON
Malfunction indicator lam 0-1v tgnition switch ON
DNL A7 VY - Loramp
(*CHECK ENGINE" light) 10-14V | Engine running
- AlB - Blank - ~
EGR vailve (EGR stepper —— ;
EGR4 -
A19 Briw motor coil 4, if equipped} 0-1v Over 1 second after ignition switch ON
EGR2 A2 EGR valve (EGR stepper - : N .
0 Br/Y motor coil 2, if equipped) 10-14V | Over 1 second after ignition switch ON
Heated oxygen sensor 10-14V | Ignition switch ON
OXH A21 P i ; Over 3 min. after engine started Engine
heater (if equipped) 0-1 running at idle speed
- A22 - Blank - -
SDL A23 viw Data link connector 4-5v Ignition switch ON
82 A24 Bi/B Power source 10-14V Ignition switch ON
GND2 A25 B/G
GND3 | Az6 B/O Ground B -
TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)
—_—
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6E1-50 ELECTRONIC FUEL INJECTION SYSTEM

A/T VEHICLE
TERMINAL NORMAL
T CONDITION
NAME [ POSITICN { WIRE COLLOR CiRCUI VOLTAGE
s2 B1 G/R Shift solenoid valve B o-1v Ignition switch ON
0= 2V Ignition switch ON
_— . Mode selactor switch in Power mode
PWL B2 P “POWER" indicator light ot T h ON
10- 14V gnition switc
Mode selector switch in Normal mode
Ignition switch ON
mm DA TALIDY L aVa¥ el =l of SN IFGFI-giny | 1 ey D - 21/, OD CUt SWitCh ON
VL D3 YWiD VLUITE nateaitar nyrig 10 14V Ignition SWitCh ON
- 0D cut switch OFF
LGHT B A Liahti iteh 0-1Vv Lighting switch OFF
4 R 'ghting swite 10- 14V | Lighting switch ON {small or head)
01V Ignition switch ON
. Mode selector switch in Power mode
PWR BS 0 Mode seiector switch — toh ON
10 - 14V ignition switc N
Mode selector switch in Normal mode
01V lgnition switch ON
, Transfer lever in 4L or N position
L4 B6 o AWD low switch — itch ON
10— 14y | lgnition switch o
Transfer lever in 2H or 4H pesition
0-1V Ignition switch ON
0D cut switch ON
oD B7 O/G ©OD cut switch — -
10 - 14V Ignition switch ON
OD cut switch OFF
SP 88 W ﬁf)T vehicle speed sensor _ _
S3 B9 GrY TCC solenoid valve 0-1v Ignition switch ON
51 810 G/O Shift solenoid valve A 10~ 14V Ignition switch ON
0-1V ignition switch ON o
R B11 R Transmission range switch Selector lever in other than “R” range
(“R” range) 10-1ay | lgnition switch ON
Selector lever in "R” range
issi i 0-1 !E?r}itlon SIW'tCh’ ONth rthan “N" range
N B12 BIG Transmission range switch elector lever In gtnhe g
(“N" range) 10— 14V lgnition switch ON
Selector leverin “N” range
0-1V Ignition switch ON
o B13 G Transmission range switch Selector levar in other than “D” range
{"D" range) 10— 14y | gnition switch ON
Selector lever in “D” range
0-1v Ignition switch ON
2 B14 Y/G Transmission range switch Selector lever in other than “2" range
(“2" range) 10 - 14V lgnition switch ON
Selector lever in “2” range
0-1V Ignition switch ON
L 815 Y/l Transmission range switch Selector lever in other than “L” range
{(“L” range) 10— 14V lgnition switch ON
Selector iever in “L” range
SPG B16 0 ﬁf)T vehicle speed sensor _ _
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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G6E1082

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Downloaded fr

ELECTRONIC FUEL INJECTION SYSTEM

6E1-51

A/T VEHICLE
TERMINAL NORMAL
NAME POSI-| WIRE CIRCUIT VOLTAGE CONDITION
TION | COLLOR
SE D1 GriY Sensor ground - -
vCC D2 Gr/R Power source for sensors 475-5.25V Ignition switch ON
AFM D3 Gr/B MAF 1.0-1.6V ignition switch ON
r sensor 17-2.0v With engine running at idle speed
Indicator deflection . , . .
0OX D4 R/BI Heateq oxygen sensor repeated  between W_hlle engine running at 2,000 r/min for 1
{if equipped) overand under 0.45V minute or longer after warmed up
CO adjusting resistor Ignition switch ON
C GriwW : A 5V .
o |5 ‘ (if equipped) About CO resistor disconnected
10-14V Ignition switch ON
DN (B} BiY Diag. switch terminal D1V Ignition switch ON
- Diag. switch terminal grounded
Aj ditioni reuit 10-14V Ignition switch ON
ACS D7 Y/B Air conditioning circui With anai -
f B gine running
(if equipped) 0-1Vv A/C ON
; Indicator deflection | Ignition switch ON
SPD | D8 Y xeh:cle sépeedtse)nsor repeated between 0 | Rear lefttire turned slowly with rear right
In speedomeler -1V and 4-5V tire focked
Indicator deflection - .
Ignition switch ON
CAS D9 w CMP sensor repeated  between
0-1V and 3-6V Crank shaft turned slowly
Engine start switch B~ 12V While engine cranking
STA : A
D10 BIY (Engine start signal) ov Other than above
lgnition switch - -
16 (D3]] B/W (vehicle with immobilizer) 10- 14V Ignition switch ON
- D12 - Blank - -
Engine coclanttemp. sen- a ignition switch ON
THW | D13 Y sor 0.5-0.9v Engine coolant temp.:80°C (176°F)
Ignition switch ON
0.5-1.2v ; .
VTA D14 Gr TP sensor Thr_o.nle val-ve at idle position
3447V Ignition switch ON )
) ) Throttle valve at full open pasition
- D15 - Blank - -
10-14V ignition switch ON
TS D16 BI/R Test switch terminal 01V Ignition switch ON
- Test switch terminal grounded
ABS control module . .
ABS D17 P (if equipped) 10 - 14V Over 3 seconds after ignition switch ON
10 - 14V Ignition switch ON
PSS Di8 BI/O Power steering pressure With engine running at idle speed, turn-
switch (if equipped) 0-1V ing steering wheel to the right or left as
far as it stops
0-1V Ignition switch ON
Closed throttle bosition Throttle valve at idle position
D | D19 | Biw | O3 P Ignition switch ON
4-5V Throttle valve opens larger than idle
position
- D20 - Blank - —
8R D21 GW Brake switch 10-14V Brake pedal depressed
0-1Vv Brake pedal released
- D22 - Blank - —
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
A az|aafulaslas uuumu:@q |1]n u]nnu[wln cjalofcalon][0fo{m]x]e]osfor]oe umubn“
.A'IAIA'I.dAl arriatciasazeiazilassia A,H‘# m[“““qﬁi‘#““!“‘b“ L1 caf On [ Ze e 13d;iordoigoido m;{nnl unudl



http://www.manualslib.com/

6E1-52 ELECTRONIC FUEL INJECTION SYSTEM

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

meter or ohmmeter.

Q2 2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table.

CAUTION:
¢ Be sure to connect ohmmeter probe from wire har-

ness side of coupler.
¢ Be sure to turn OFF ignition switch for this check.
e Resistance in table represents that when parts tem-
perature is 20°C (68°F).

1. ECM coupler disconnected
2. Ohmmeter

6E1084
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
M/T VEHICLE

—
AVIAZ) A3 aylas] as]ar] as]aglas AH‘“ZM4 or u:[a: 84|BsjBs(87) B8 saE‘L"[ﬂ

AVRAISANE 4174 18] A 10{ 420 a21|a22)azalaze A2 “% a'zB'JlB--ms-uuu IUDIUU‘!]ID,1B?

A/T VEHICLE

AVIA2PA3 safan] a6 a7 as | ag(aieda1tfa12A% 1 ayf g2l 8o sa|8s]es| o7 [ea|[c1fcz]calca[esfes|| P1| o2] 03| paf o8] b8 | b7 |08 | Do |DIODIN
[A14AIBATR AT} efA 19{A20 A21)a22|A23{ a2 A26 [ 83 B0t 811|812 m{numsms c7fca| o9 |crocnfcrz) [DF4p1ajpra| o1 sfe1s{D17]|018[D1 021,02

o

6E1085 6E1086

TERMINAL POSITION TANDARD
CIRCUIT e = HSE;;STANCE CONDITION

No.1 injector A3 -B21/B22 | A3-A11/A24 12-17Q -
No.2 injector A16-821/B22 | A16 - A11/A24 12-17Q -
No.3 injector A1-B21/822 | A1-A11/A24 12-17Q -
No.4 injector A14-B21/B22 | A14 - A11/A24 12-17Q -
IAC valve A2 -B21/B22 | A2 - A11/A24 11-14Q -
cE:E\a/:;:ter ?’;':r:ggimé? AS-A11/AZ4

purge Vehicle without A15 - B21/822 28 - 360 -
valve immaobilizer A15-A11/A24

Eguﬁp:‘g';)""'d vacuum valve {if | g9 _pgrym22 | A7-A11/424 | 30-38@ -
EGR valve {coil 1}, if equipped Al0-B21/B22 | A7-A11/A24 20 - 24Q2 -
EGR valve (coil 2), if equipped A23-B21/B22 | A20 - A11/A24 20 - 24Q -
EGR valve (coil 3}, if equipped AS-B21/B22 | A6-A11/A24 20-240 -
EGR valve {coil 4), if equipped A22 -B21/B22 | A19 - A11/A24 20 - 24Q -
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-53

TERMINAL POSITION STANDARD
N
CIRCUIT AT T RESISTANCE CONDITIO

Heated oxygen sensor heater - _
{vehicle with immaobiiizer) A17-A1B Azi-Dn V1.7-14.30@
Heated oxygen sensor heater
{if equipped) and main relay A17 - B2 A21-A13 67.7-98.3Q -
{vehicle without immobilizer)
Fuel pump relay -
{vehicle with immobilizer) 813-A18 A15-D1 56 -84Q
Fuel pump relay and main relay
{vehicle without immobilizer) B7-B2 AS-AI3 112 - 1680 B
Main relay
{vehicle with immobilizer) B2-811 A13-A10 56 -840 }

Continuity Throttle valve at idle position
CTP switch B16~ A25 b19-D1 g Throttle valve opens larger than

= {infinity) | e position

0.3 -2.0kQ Throttle valve at idle position
TP sensor A7 -A25 D14a-M Throttle valve at full open posi-

2.0 - 6.5kQ tion
ECT sensor A5 - AZ5 D13-D1 | 028-03ske | N9ne  coolant temp. BT
CO adjust resistor {vehicle with- A21 - A25 D5 - D1 For resistance of CO resistor, refer 1o IDLE MIX-
out heated oxygen sensor only) TURE ADJUSTMENT

Ohmmeter in-
\{ehicle speed sensor B5 - Body D8 - Body dicator de- Rear left wheel turned siowly
(in speedometer) ground ground fiects between | with rear right wheel locked
0 and <«

C . Continuit Selector | in “R” range
Transmission range switch (“R” _ 811 - D11 ki il t.n g T
range) (vehicle with immobilizer) = About 10Q Selector lever in other than “R

range
Transmission range switch (“R” Continuity Selector lever in “R” range
range) and fuel pump relay {ve- - B811-A5 L lector lever in other than “R"
hicle without immobilizer) Not continuity rSaen;c; reverine
Transmission range switch (“N” 612 D11 Continuity Selector lever l.l"l N” range __
range} (Vehicle with immobilizer) - - Not continuity Selector lever in other than “N
range
Transmission range switch (“N” Continuity Selector lever in “N” range
range) and fuel pump relay (ve- - B12- A5 . i YN
hicle without immobilizer) Not continuity ?aer:gtélor fover In other than
Transmission range switch (“D" 513-0 Continuity Selector lever |.n D” range __
range) {vehicle with immobilizer) - 13-D11 1 Not continuity | Selector lever in other than “D
range
Transr)nission range switch {(“D” Continuity Selector Jever in “D* range
range) and fuel pump relay (ve- - B13-A5 i “o"
hicle without immaobilizer) Not continuity rSael:S(;tor lever in other than “D
Transmission range switch {2 Continuity Selector lever |f1 2" range __
range) (vehicle with immobilizer) - Br4-D11 [\ ot continuity | Selector lever in other than *2
range
Transr)nissiorf\ range switch (2" Continuity Selector lever in “2” range
range) and fuel pump relay {ve- - B14 - A5 i “2r
hicle without immobilizer) Not continuity f;e,:g‘;“" lever in other than “2
Transmission range switch (“L" Continuity Selector lever tr: L” range
range) (vehicle with immobilizer) - BIS-D1 ot continuity | Selector lever in other than “L”
range
Transr}rliss(ijc?‘J rlange switch {*L” Continuity Selector lever in “L” range
range} an el pump relay (ve- - B15- A5 i “L"
hicle without immobilizer) Not continuity | peiector lever in other than “L
AST vehicle speed sensor - B8 - B16 369-451Q -
4WD low switch _ B6 ~ Body Continuity Transfer lever in 4L or N position
ground Not continuity | Transferleverin 2H or 4H position
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6E1-54 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL POSITION STANDARD
TION
CIRCUIT T i RESISTANCE CONDITIO
- Mode selector switch in “POW-
Continuity ER”
Mode selector switch - BE_-..B.E’EY u_,;- amlontmr awiteh in “ROR-
yrounu Not continuity WIOUE SCICLIULI oWVl L L% 41
MAL".
. B7 - Body Continuity 0D cut switch ON
OD cut switch - ground Not continuity | OD cut switch OFF
. : B10 - Body _ -
Shift solenoid vaive A - ground 11 -15Q
Shift solenoid valve B - B1 - Body 11 -15Q -
ground
TCC solenoid valve - BS - Body 11 - 1582 -
ground
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-55

TG iR [eno
1B 81 Gr/e
. g2 J Is
AFM B+

2]

TERMINAL ARRANGEMENT OF ECM COUPLER
(VIEWED FROM HARNESS SIDE)

(M/T VEHICLE}

E(AFM:AE’

(AT VEHRICLE) tAFMD3}
=ll--_-ii-nll NRNEENED ARARES VA Azunanil
L1t R | ] ) |

6E1087 6E1088

6E1089

TERMINAL ARRANGEMENT OF ECM COUPLER
{VIEWED FROM HARNESS SIDE}

{M/T VEHICLE)

EAFM:AGJ

{A/T VEHICLE} [AFM:D3)
SllsENnrEsallgEnnnnwn asaian SRCnannanill
1 1 a 1] -

6E1088
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ON VEHICLE SERVICE -

ELECTRONIC CONTROL SYSTEM

MASS AIR FLOW SENSOR {MAF SENSOR)

Inspection

NOTE:

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

digital type voltmeter.

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

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

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

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

6} Turn ignition switch ON and check voltage at AFM termi-
nal.

Voltage: 1.0 - 1.6V

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

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

SECTION 7B1

AUTOMATIC TRANSMISSION
(4 A/T)

WARNING:

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

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

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

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

mentioned in FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION .. ..ottt e e e e 781- 2
ELECTRONIC SHIFT CONTROL SYSTEM ...\t e, e 7B1- 2
Powertrain (Engine) Control Module (PCMECM) ... oetee e e e i, 7B1- 2
Automatic Gear Shift Diagram .. ...... ... vttt e e 7B1- 6
D AGIN SIS . . 7B1- 8
TRANSMIS S ON UNIT L i e e e e 7B1- 8
ManUal Road TeSt ... uu ittt e e e e 7B1- 8
ELECTRONIC SHIFT CONTROL SYSTEM ..ottt et 7B1- 9
On-Board Diagnostic SYSIeM ... .. ...t ettt e e e 7B1- 9
Precaution in identifying Diag. Trouble Code .......coveieeeei ettt e e e 7B81- 9
Precaution on Troubleshooting ...........ooioit ot 7B1- 9
Diagnostic Flow Chart ..o e 7B1-10
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781-2 AUTCMATIC TRANSMISSION

GENERAL DESCRIPTION
ELECTRONIC SHIFT CONTROL SYSTEM

] Final gear
Engine Torque converter Planetary gear reduction unit
i
Oil pump Clutch and brake
| — 1
[ 1
Shift solenoid vailves A/B) Control vaive
TCC solenoid valve.
!
AJT vehicle speed sansor "= Powertrain (Engine) control —=——-1 Transmission range switch
(772 module(PCM/ECM) il _
Vehicle speed sensor AL T T T 11— O/Dcutswitch
{in speedometer) I { } i : I
{ } MIL {"CHECK "CD/OFF" "POWER" |, L Mode selectar switch
Throttle position sensor  j——1 | | _ENGINE"light) | | light light 1
l p ¢ Lo I Transfer 4WD-low switch
. — — Power transmission
Engine coolant temp. sensor |~ - —— Fluid pressure circuit
— =+ Electric signal

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

2 24 1. Bsttery
o - 2. Ignition switch
I 3, Main relay
thy o 1 A — 3 i BBig 14 15 4. ECT sensor
Ar P | 2;@2 5. TP sensor
; 25 a4 THW 8. V§S (in speedometer)
S y 5 - : 7. AIT VSS {in AT}
24 i vCe DNL 8. Lighting switch
IR } VTA DN o 9. Brake switch
5 SE LA 10. Mode selector switch
$PD 16 11. OD cut switch
7 5D 18 12. 4WD low switch
R ESG 13. Transmission range switch
B__‘;:_ ----- - ODLS 75! 14. PCM
9 T LIGHT 15. MIL {"CHECK ENGINE" light}
}T BR PWL 20 18, Monitor coupler
10 17. DLC
7 z\.gn $1 : 18, “OD/OFF~ indlcator light
12 L4 Sz 19. “POWER" indicator light
— b3 . X
13 20. Shift solenoid valve A
R S3 21. Shift solenoid valve B
N 22. TCC solenoid valve
2 23. Engine ground
L GND1 GND2/GND3 24, Vehicle with immobilizer
23 25, Vehicle without immobilizer
TERMINAL ARRANGEMENT OF PCM COUPLER (VIEWED FROM HARNESS SIDE)
{Vehicle with immobilizar}
[ sa] 3117171 R3] [ s2frmiond U3 bt 14 foo] 52} SE |vec] Jonf  |see 16
bon fsoe2 5 [salsr{m{n] ot 2 | fowd]| edveal BR

781002 781003
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AUTOMATIC TRANSMISSION 7B1-3

4321

1. Reference voltage
2. Qutput voltage
3. ON/OFF signal
4, Ground

5. Resistance

6. Brush

7. Rotor

781004

1 Vehicle speed sensor
2 Oil pen
3, Transfer

781005

Throttle Position Sensor

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

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

Vehicle Speed Sensor

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

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

Transmission Range Switch

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

el 6 | s |9 {8 a7 | 3| 2]
P | O—+0O | OO

R O— O

N { O1+0O | O O

D O O

2 O

L O O

7B1006
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7B1-4 AUTOMATIC TRANSMISSION

1. Brake switch

781007

781008

1. O/D cut switch
2. Shift laver

Brake Switch
The same switch is used as the brake lamp switch. It disen-
gages the TCC when the brake is depressed white the TCC

is operating.

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

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

Switch position “QD/OFF” light
Released ON

OD cut switch status

ON {continuity)

OFF (not continuity) | Depressed OFF

7B1009

1. 4L switch

7B1010
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Transfer 4L Switch
This switch detects that the 4-wheel drive low gear is en-
gaged and prevents the gear change into O/D and lock-up.
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AUTOMATIC TRANSMISSION 7B1-5

Mode Selector Switch
The gear shift timing, normal or power, can be selected by

using this switch.

1. Mode selector switch
2. Shiftlever

7gion
Fail Safe Function
This function is provided by the safe mechanism that assures safe driveability even when the shift so-
lenoid valve or speed sensor fails.
The table below shows the gear position in each shift under a normal/abnormal condition,

Conditi ) . .
ondition Normal Shift sofenoid |  Shift solenoid S SO
Shift position valve-A abnormal | valve-B abnormal abnormal
1st 1st
2nd 3rd
D O/D
3rd o/
o/D oD
1st ‘ 1st
2 2nd 3rd 3rd
3rd
(3rd)
1st 1st
L 1st 1st
(2nd) {2nd)
Change Mechanism
P Shit the select The same select pattern shift lever is used as the floor type
Q > o puahed and frequently used “N” and “D” ranges are made select-
a R 0 in. able freely.
N
O D O Shift the select
OF18 =0
ﬂ L s button.

781012

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

7B1-6 AUTOMATIC TRANSMISSION

AUTOMATIC GEAR SHIFT DIAGRAM
Automatic shift schedule as a result of shift control is shown below. In case that select lever shifted
to L at a speed higher than 62 km/h {33 mile/h), 2nd gear operates first and then down shifts to 1st at

a speed lower than that. No up shift is available in L.
The same as, the select lever shifted to 2 at a speed higher than 100 km/h (63 mile/h), 3rd gear operates

first and then down shifts to 2nd at a speed lower than that. No up shift is available in 2.

Power Mode Unit: km/h
{miie/h)
Shift
Throttle opening 12 23 34 43 3—2 21
Full throttl 49 94 132 120 85 42
u
rotie (31) (59) (83) (75) (53) (26)
18 36 48 35 29 7
|
Closed throttle (11) (23) (30) (22) (18) (4)
Gear Shift Diagram
(%) 160 -2 1=2 23 23 34 3—a
%0
80
£
2
°
£ —
3 50
qu .
30
Fisd T
. I e
0 HE T
Q 10 20 30 40 S0 60 7O B0 30 100 110 120 130 140 150 (kmsh)
)] 10 20 30 40 50 60 70 B0 90  (mile/n)
Vehicle speed
TCC Lock-up Diagram
{
"’1 ” 3 &th  Jrash
90
80
20
_§ ® .
g 50 -
'g a0 3rd
= w 4h 4th
20
o i — TCCON
1l 'rcc; OFF
0 a L) 1
9_10 20 30 4mi5d‘60‘u';0 80 90 100 110 120 130 140 150 ({kmwh)
0 10 2 36 40 %0 e J0 B s (milen)
Vehicts spead

781013 7B1014 . .
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AUTOMATIC TRANSMISSION 7B1-7

Normal Mode Unit: km/h
(mile/h)
Shift . - . . 9 1
Throttle opening 12 2—3 3—-4 4~3 3—~2
44 83 120 112 74 39
Full throttle (28) (52) (75} (70) (46) (24)
14 32 45 35 29 7
Closed throttle (9) 120) (28) (22) (18) 4)
Gear Shift Diagram
%) 00 V=2 -2 2=3 2—3 Lei 34
90
80
70
£ w
§“ -], ol
£
g " !
g
e F
20
1 _I ——vesitt
o : ——

T
o W X 3 a0 W 6 7O B %0 100 110 120 13 140 150 (k)

] 10 20 I W 50 &0 70 80 (milam}
Vehicle speed
TCC Lock-up Diagram
(%} 3rd 4th 3rdidth
100
70
g
g ® 3rd H 3rd
g % :
E 4
s @ o
i | o
o I
—— TCCON
10 —
I ] el

] T T
0 10 2 503 w&d hg}' 70 B0 %0 100 110 120 130 140 150 (km/h}
0 S ] 80 %0 (mieh)

Vohicle speed

781015 781016
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781-8 AUTOMATIC TRANSMISSION
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DIAGNOSIS

TRANSMISSION UNIT

MANUAL ROAD TEST

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

range when driven with unoperated gear shift control sys-

tem. Test drive vehicle on a level road.

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

WARNING:

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

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

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

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

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

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

WARNING:

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

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

781017

Read as ~Code No.12"
0.3 0.3 0.3
seconds seconds seconds

DN
Beginnin
Beginning of ofegm ¢
signal signal
OFF
1.0 03 30
second seconds seconds
Code No.12 {(Nomal)
781018
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ELECTRONIC SHIFT CONTROL SYSTEM

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

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

ON-BOARD DIAGNOSTIC SYSTEM

(SELF-DIAGNOSIS FUNCTION)

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

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

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

PRECAUTION IN IDENTIFYING DIAG. TROUBLE CODE

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

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

PRECAUTION ON TROUBLESHOOTING

e “Normal operating temperature” in the diagnostic flow
chart means that the engine coolant temperature is 80°C
(176°F) and A/T fluid temperature is 70-80°C (1568-176°F).

e Do not connect an ohmmeter, voltmeter, etc. directly
{with the coupler disconnected) to the P(E)CM terminal.
It may cause damage to the P(EJCM.
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7B81-10 AUTOMATIC TRANSMISSION

DIAGNOSTIC FLOW CHART

START -

1. Perform test driving.

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

3. Using service wire, ground

[PAp -

diag. switch terminal and ob-
serve malfunction indicator
lamp {"CHECK ENGINE" light).

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

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

code.} Are they A/T related code (refer to
Diagnostic Trouble Code Table} Check according to flow
only? chart for each symptom.
Proceed to DIAGNOSTIC FLOW NO No gear shift oocurs
CHART in section BE1. ;
o YES _.| Proceed to Diag. flow
chart A,

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

trouble code memory. Faulty shift point.

Proceed to Diag. flow
] chart B.

Check trouble code area and re-

pair. Gear does not shift to
Q/D.
—™ Proceed to Diag. flow
chart C.

Is trouble corrected?

No TCC lock-up occurs.
Proceed to Diag. flow
—*1 charnt D.

NO

YES

END

781019
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AUTOMATIC TRANSMISSION 78B1-11

Diagnostic Trouble Code Table {A/T Related Code}

Code No. Diagnostic Area Diagnosis
12 - Normat
61 Shift solenoid vaive A or its circuit open or shorted to power
Shift solenoid valve A circuit.
62 Shift solenoid valve A or its circuit shorted to ground.
63 Shift solenoid valve B or its circuit open or shorted to power
Shift solenoid valve B circuit.
64 Shift solenoid valve B or its circuit shorted to ground.
65 TCC solenoid valve or its circuit open or shorted to power cir-
TCC solenoid valve cuit.
66 TCC solenoid valve or its circuit shorted to ground.
Defective switch or its circuit {more than two transmission
72 Transmission range switch range switches of “R", "N",-“D"', “2" and "L." turned ON si-
multaneously or no transmission range switch turned ON
while vehicle running).
75 A/T vehicle speed sensor Defective sensor or its circuit. (open or short)

Fail-Safe Table

Code No. Diagnostic Area Fail-Safe Function
14 After 15 min. from engine start, TCM release inhibitions of
ECT sensor )
15 shift to OD gear and TCC lock-up.
21
7 TP sensor Throttle opening is controlled as closed.
61 Shift solenoid valve B.
. . 1st, 2nd and 3rd gears ON, 4th (O/D} gear OFF.
Shift sol
62 ift solenoid valve A For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.
63 Shift solenoid valve A.
. . 1st gear ON, 2nd 3rd and 4th (O/D) gears OFF.
Shift solenoid
64 olencid valve B For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.
65
s TCC solenocid valve TCC solenoid valve OFF,
Priority order is “L™ — “27 — “N" — “D" — “R",
72 Transmission range switch {When two or more 5|gl_'|als inputted same time)
Transmission range switch is controlled as “D” range.
(When no signal inputted)
75 A/T vehicle speed sensor Signal from vehicle speed sensor (in speedometer) is used.

Downloaded from www.Manualslib.co
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781-12 AUTOMATIC TRANSMISSION

DIAGNOSTIC FLOW CHART A

NG GEAR SHIFT OCCURS

Warm up engine and t
operating temperature.

ransmission to normal

Y

Check diag. trouble code.

Trouble code indicated.

indicated.

No trouble c¢ode

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

Transmission or manual select
control system faulty.

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

Perform manual road test referring to p. NG
7B1-8. is it OK? -
CK
. 3

1. With solenocid vaives coupler connected, OK

turn ignition switch ON. )
2. Conduct a road test in “D” range and

check voltage at each solenoid terminal. .

For relationship between vehicle speed

and each gear position, refer to gear shift

diagram.
Vehicle 1st 2nd 3rd 4th
speed range | range | range | range c,-
Shift
solenoid Battery | Battery oV ov
ZA(Sy) voltage | voltage
Shift

. Battery | Battery
solenoid ov ov
“B1(Sy) voltage | voltage
NG

With P{E)CM coupler connected and select le- NG

Shift solenoid valve-A, B or
transmission faulty.

CK

Replace P{E)JCM and recheck.

L

Shift switch or its circuit fauity.

Sy
Sz
L:

2

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

B10)

B13[B14]

—
e

Shift solenoid A (S;) terminal
Shift solenoid B {S,) terminal
“L” renge signal terminal
“2" range signal terminal

7B1020
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AUTOMATIC TRANSMISSION 7B1-13

DIAGNOSTIC FLOW CHART B

FAULTY SHIFT POINT

]

Warm up engine and t
operating temperature.

ransmission to normal

Check diag. trouble code.

Troubte code indicated.

No trouble code
indicated.

Go back to “DIAG. FLOW
CHART" on p. 7B81-10.

TP sensor maladjusted or

Check throttle position sensor referring to NG
section BE1.
OK

1. With ignition switch OFF, connect P{(EJCM

coupler.
2. Check voltage at “PWR"” terminal.
Mode selector e npor iy

switch N P

position pasition position

Voltage Battery voltage ov

NG

faulty signal circuit.

Maode selector switch or its cir-

OK

Replace P(E)JCM and recheck.

cuit faulty.

Terminal Arrangement of P{EJCM Coupler {Viewed from harness side)

s

PWR : "PWR" terrninal

781021
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7B1-14 AUTOMATIC TRANSMISSION

DIAGNOSTIC CHART C

NO GEAR SHIFT TO O/D

Warm up engine and transmission to normal
operating temperature.

Y

Check diag. trouble code,

Troubte code indicated.

No trouble code
indicated.

Go back to “DIAG. FLOW
CHART" in p. 781-10.

Manua! select contro! system
or transmission faulty.

Shift solenoid valve-A, B or
transmission faulty.

Perform manual road test referring to p. NG -
7B1-8.
Does gear shift to O/D {4th gear} occur in
manual road test?
oK
1. Withignition switch OFF, connect solenoid
valves coupler.
2. Conduct road test in “D” range and check
voltage at each solenoid terminal,
Vehicle 1st 2nd 3rd 4th
speed range | range | range | range
Shift
solenoid Baltttery Balttt:ry ov oV
_A(S,) voltage | voltage OK
Shift
. Battery | Battery
! d
fg ?g:}' ov voitage | voltage ov
NG
. — NG
1. With P(E)CM coupler connected, turn igni- -
tion switch ON. A
2. With select lever shifted to “D” range,
check voltage at “L” and “2” range signat
terminals. It should be OV.
OK
Y
With coupler connected, check voltage at
"0OD" terminal.
Q/D cut switch
position OFF ON
Voltage Battery voltage ov
OK
NG

Shift switch or its circuit faulty.

To be continued
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Faulty O/D cut switch or its cir-
cuit shorted.
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Continued

=J] ECT sensor faulty.

Faulty 4WD-L switch or its cir-

Replace P{E)CM and recheck.

Check ECT sensor referring 10 section 6E1. Is NG
it good condition?
OK
With coupler connected, check voltage at NG
“L4” terminal.
Tr;:::er 4LorN 2H or 4H
position position position
Voltage oV Battery
voltage
oK

cuit shorted.

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

52 L4 OD
i )
= + —+
»”n “»|e
81! Avain
b a b
51 2L
S;: Shift solenold A {S3) terminal L: “L" range signal terminal L4: 4WD low switch terminal
Sy: Shift solenoid B (S;) terminal 2: ~2" range signal terminal 0D:0D cut switch terminal

781022
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781-16 AUTOMATIC TRANSMISSION

DIAGNOSTIC FLOW CHART D

NO TCC LOCK-UP QCCURS.

Warm up engine and transmission to normal
operating temperature.

) ]

Check diag. trouble code.

Trouble code indicated.

No trouble code
indicated.

Conduct roat test under foliowing conditions
and check if battery voltage is obtained at
"83” terminal.

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

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

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

Faulty brake pedal switch or its
circuit shorted.

ECT sensor faulty.

& Transfer “2H" gear position. oK
# Accelerate till vehicle speed reaches about
80 km/h and reduce throttle valve opening
so that it is open less than 20%.
¥ NG
Check voltage at “BR” terminal.
When When
N
Brake pedal released depressed G
Voltage ov Battery
voltage
‘ 0K
Check ECT sensor referring to section 6E1. NG
Is it good condition?
OK
3
Check voitage at “L4" terminal.
Trgg:ier 4L or N 2H or 4K NG
position position position
Voltage ov Battery
voltage
oK

Replace P{E)CM and recheck.

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

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

L4
I

(3F3]

83: TCC coniral solenoid terminal
BR: Brake switch terminal

s3

L4: 4WD low switch terminal

781023
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" TABLE OF CONTENTS,'_”C‘J“ SECTION

FOREWORD HEATING AND AIR
This SUPPLEMENTARY SERVICE MANUAL CONDITIONING o
(GROUP 2) is a supplement to GROUP 1. Heating and Ventilation 1A
Applicable modetl: BRAKES S
SE416 vehicles on and after following body No. | BODY ELECTRICAL SYSTEM 8
{x) JSAETA02V01300001 {x) (SEE SUPPLEMENTARY SERVICE
(X) JSAETA°1CTV30°001 (X) MANUAL 00000/_\01231}
(x) JSAETA01VTV300001 {x)
TA01C-300001 RELATED SERVICE MANUAL
TA01V-300001 Refer to FOREWORD of GROUP 1

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

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

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est product information available 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.

SANTANA MOTOR, S.A.
DEPARTAMENTO DE SERVICIO

IMPRESO POR SANTANA MOTOR, S.A. - 1997
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HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

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

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

o 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:

o For the descriptions {items) not found in this section, refer to SECTION 1A of the Service Manual
mentioned in FOREWORD of this manual.

o The link mechanism of the heater varies depending on the specifications.

CONTENTS
GENERAL DESCRIPTION ... it it tee st ta e ettt iisaneaneasaaaanoanaass 1A- 2
HEATER CONTROL OPERATION ... i i i e it e e e ara s s e antsatseossasnnns 1A- 3
TROUBLE DIAGNO SIS Lot ettt it et ettt et et a e e rastananaar s tananaaasatsans 1A- 5
WIRING ClIR O L ittt it ittt e it e et e ira e s ssasaacassaateinsnsanssnassannnssecnnns 1A- 6
ON-VEHICLE SERVICE . ... ittt tttiaier e saanastsstaaneaansesinneasossenssnnnnes 1A- 7
MO CoNtrOl SWILCR .ttt i i ittt it et e i aa s e 1A- 7
Y Lo Yo [ (U - Y+ Y N R R 1A- 8
Heater Control Lever Assembly .. ... . i it e 1A- 9
L0000k 4T I - T 1 R R R 1A-11

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION

The heater, an in and out air selectable-type hot water heater, is so constructed that it is possible to
e ventilator air outlets at the center and both

Vel QL LI e

assure an aareaahlie vantilatinn at allt timeg hy

MY W W Ui Dl TR LI DL NS IS IO T s y

sides (right and left) of the instrument panel, the hot air outlet at a place close to the feet of front pas-

h

rowvidinat
gu

LA ] L= R L vy

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

The heater and ventilation consist of following parts.

ENOD RGN -

. Side ventilator outlet

. Side defroster outlet

. Center ventilator outlet
. Floor outlet

Front defroster outlet

. Heater unit

Inside air

. Outside air

. Control lever

. Mode control switch
. Mode actuator

. Cable joint

. Defroster duct

. Ventilator duct

. Blower motor unit

. Rear duct{

1A-001
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HEATER AND VENTILATION 1A-3

Mode control switch

=

0
J@

<> Ny

ik )
8 A

1A-002

".'i VENTILATION

;;,i BHLEVEL

;’,[. HEAT

&fl. HEAT & DEFROSTER

@ DEFROSTER
14-003

ot 7N CIRCULATION

T FRESH AIR

1A-004
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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 (324 } is a position used to keep cooling the head
and warming the feet.

CONTROL LEVER A

CONTROL LEVER B

A temperature contro! 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.


http://www.manualslib.com/

1A-4 HEATER AND VENTILATION

A. FORCED VENTILATION

Side

Side

Side Center Side

Defrost Defrost Defrost Vent Vent Vent
< O <
g i 0utsnde Air
Juorr—nmr:n:: I 1 lnside
Ll::l::x."_"!:il-—— s -:. o
)| T | ;:‘ f
[} > = p_J
m% o
Rear Duct Foot
1A-005
B. OUTSIDE AIR-INTRODUCED HEATING
Side Sida Side Center Side
Defrost Defrost Defrost Vent  Vent Vent
S Outside Air

g ==

%) (=]

v

=
7

~ '?1

L I OFF DO 1D Inside
O ——— — [+ Y) ' Air
\__© = =[ll]° ),
o o O
Rear Duct Foot
1A-006
C. INSIDE AIR-CIRCULATED HEATING
Side Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent
\ 4
= Cutside Air
I;: || @_Jl =1l )
[ l OFF OO OO
Lo C 0] M S S -] I

il ‘{IH————= )

=

0 inside
. Air

Biower

Heater
Motor

T OO

Rear Duct Foot

1A-007
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HEATER AND VENTILATION 1A-5

D. HEAD-COOLED/FEET-WARMED HEATING

Side Side Side Center Side
Defrost Defrost Defrost Vemt  Vent Vent
< o
’ -
Qutside Air
1 EBEEIEI ==
— X EI=]=] '
[t::n::l:::---— == 20D
=l = i/
1y : i Bl
Oho 0 M::::’
Rear Duct Foot
1A-008
TROUBLE DIAGNOSIS
Trouble Possible cause Remedy

Heater blower won't
work even when its

Blower fuse blown
Blower resistor faulty

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.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

1A-6 HEATER AND VENTILATION

WIRING CIRCUIT

@
T !
Combination switch
v
RiY
r
RIW LOW
e v
— Gr M2
T YIB! HIGH
"
9
©OPO O DJ) 000 © 6 & o @><$$
=} (=] I 0 <
_ DRIVE CiRcurm | ad 9e B¢ B g
3T =t (2
g m
-
22?2%2%2%¢ ? ?_? T
-
Y
G! G/W
AIC amplifier
Blower maotor Heater resister
swilch side side
@ ©
— —
o] o} (0 &
1. Battery 5. Blower motor switch 9. Mode actuator @ ®
2. Main fuse 6. Heater resister
3. Main switch 7. Blower motor
4. Fuse box 8. Mede control switch

1A-009
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HEATER AND VENTILATION 1A-7

%
1. Center garnish

TA010

1. Mode control switch

14011

indicator lamp

VENT | HEAT | DEF
BH-LEVEL A/C switch
DEF/HEAT
™ 1
(e d c a

1. Mode control switch coupler

1A-012
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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-|
HEAT e-d
DEF/HEAT e-c
DEF e-b

e 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".

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

lamp lights.

INSTALLATION

1) Instalt 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.
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1A-8 HEATER AND VENTILATION

IS

PARA VEHICULOS CON VOLANTE A

LA IZQUIERDA

HEAT

DEF/HEAT
DEF. @T
553

N
i

BI-LEVEL

N\

100 2,5°
785°x25°

§3,5°=25°
42 6% =2°

26,3°x2,5°

PARA VEHICULOS CON VOLANTE A

LA DERECHA
g )
[] 18°+ 2 5°
DEF. - >
263°x2,5°
DEF/ . o
HEAT 56,4°+25
79,14 %25
HEAT ~ 1000+ 2,5
VENT.
BI-LEVEL
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MODE ACTUATOR
REMOVAL

1) Disconnect negative {-} cable at ba

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

3} Remove ABS controller bracket with ABS controller and

ICM (if equipped).

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

INSPECTION

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

2) Connect each terminal listed below to terminal “g'"
(negative (-) terminal of battery) and check if lever rota-

tion angle is as specified in figure at the left.

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

INSTALLATION

1) Install in reverse order of removal.

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

HEATER CONTROL LEVER ASSEMBLY

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

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

8) Disconnect control cables from blower motor unit and

heater unit.
9) Disconnect heater blower motor switch connector.

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

1A-016

10) Remove heater control lever assembly.

1 1. Heater control lever assembly
2. Control cables
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1A-10 HEATER AND VENTILATION
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INSPECTION OF HEATER BLOWER MOTOR SWITCH
Check heater blower motor switch for each terminal-to-ter-
rminal continuity. For the detail refer to “WIRING CIRCUIT"

earlier in this section.

Lg P/B P/BI P/G P
LOW O——CO
M1 @) O—1——=0
M2 O——=0 —0
HIGH O———O Q
Lg :Llightgreen P/B!: Pink with Blue tracer
P :Pink F/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 9J.
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HEATER AND VENTILATION 1A-11

CONTROL CABLES

1. Hot-Cool control lever
2. Blower speed control lever
3. Fresh-Clr¢. control lever
4. Cable joint

1A-018
REMOVAL
1} Remove heater control lever assembly.
Refer to “HEATER BLOWER MOTOR SWITCH” in this

section,

2) Disconnect control cables from control lever.

1 1. Hester control lever assembly
2. Control cables

1A-019
A. Heater Control {HOT-COOL Selector} Cable

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

as shown.
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1A-12 HEATER AND VENTILATION

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

|

(=

[na}

m M
e d

rr

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

1A-022
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BRAKES 5-1

SECTION 5

NOTE:

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

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

B5F00-5-1-1
CONTENTS
GENERALDESCRIPTION . ... ... ittt e e e e 5-2
LSPV (Load Sensing Proportioning Valve) ASSEMBLY ... ..ovr oo, 5-2
ON-VEHICLE SERVICE . ....... ... it e i 5-6
LSPV (Load Sensing Proportioning Valve) R & | .......ooeeeeee e 5-6
L REMOVE AND INSTALL LSPV . ..ot e e e e 5-6
2. AFTER-INSTALLATION INSPECTION 8 ADJUSTMENT ... v ot 5-7
3. FLUID PRESSURE TEST .ottt e e e e i 5-7
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5-2 BRAKES

GENERAL DESCRIPTION
LSPV (Load Sensing Proportioning Valve} ASSEMBLY

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

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

[3 Door Vehicle]}

To rear wheel

cylinder
1
4
1. LSPV
’ M Frommaster cylinder 2. LSPV lever
secondary chamber 3. Spring

From {Front brake cireuit) 4, LSPV stay
master cylinder 5. Rear suspension
primary chamber Jpper arm

[5 Door Vehicle)

i pr To rear wheel

From cylinder
master cylinder
primary
chamber
From master cylinder 1. LSPV
secondary chamber 2 LSP_V lever
{Front brake circuit) 3. Spring
4, LSPV stay
5. Rear suspension
upper arm
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BRAKES 5-3

CONSTITUTION

. Plunger

. Lip seal

LSPV lever

. Sensor spring

. From master cylinder
primary chamber
[Rear wheel brake)

6. From master cylinder

secondary chamber

N AWM=

{Front wheel brake}
7. To rear wheel brake

85F00-5-13-2

OPERATION

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

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

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

When empty

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

When loaded

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

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

| | Hydraulic characteristic
/ ,/ When
loaded
- 8 __ Whenfail-safe is
- 5 atwork ’ When
O ——. 24 empty
x —
A — F: /ol
= O B When loaded
] £3 - - {(Whan moderately
o O
q When _é % f - - loaded)
O LUJJ:i i I empwg‘g add When empty
Pasition of 7 =g
LSPV stay i .§= -
F B 6e -
s hennzy, When ) -
__J Tre pwase  loaded lngul hydraulic pressure
[ . {Qil pressure applied from master cylinder)
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5-4 BRAKES

-
4
1. Plunger valve
2. Lip seal valve
3. Inlet port
[From master
cylinder)
4. Outlet port
{To rear brake}
L
5
] -
a -
z @ Pc -~
gy
=22
Oa
Input hydraulic pressure
85F00-5-14-4

{Hydraulic pressure to rear

Qutput hydraulic pressure
wheel brake)

Retference:

F

Pc='-§;'

Sa

Sc

input hydraulic pressure
{Hydraulic pressure from master cylinder)

The bend point P¢ and gradient tan@ are obtained
by using the following equations.

- Sa-Sp-Sc
1anf Sa - 5¢

F :Force from sensor spring

:Larger diameter sectional area of plunger
:Smaller diameter sectional area of plunger
:Sectional area of plunger to O-ring outer
diameter contact
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When LSPV not at work

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

The input hydraulic pressure passes hetween the plunger

and lip seal (valve} and without receiving any control, itis
discharged through the outlet port.

When LSPV at work

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

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

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

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

p* Failura in the

P LA front brake
0 Notmat
Pc operation
rd

. F . _Sa-Sy

Pc'= Sa-5c tand’ = Sa-Sc

Pe < P¢

tand < tand’

85F00-5-15-4
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When fail-safe at work

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

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

1. Stopper bolt
2. LSFPV lever

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

1. REMOVE AND INSTALL LSPV

REMOVAL

1)} Clean around reservaoir cap and take out fluid with sy-
ringe or such,

2} Hoist vehicle,

3) Disconnect brake pipes from LSPV.

4) Remove LSPV assembly from vehicle body.

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

5) Remove spring and stay from lever.

CAUTION:

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

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

INSTALLATION

CAUTION:
Refer to above CAUTION.

Install by reversing removal procedure, noting the follow-

ing.

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

1. LSPVlever
2. Stopper boit
3. Coil spring
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2} Torque each bolt and nut to specification as indicated as
indicated spectively in figure.

Tightening Torque

{(a); 23 N-m (2.3 kg-m, 16.5 1b-ft)
(b): 7.5 N-m ({0.75 kg-m, 5.5 |b-ft}
{c}: 16 N-m (1.6 kg-m, 11.5 Ib-ft)

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

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

4) After bleeding air, check that LSPV is installed properly,
referring to following INSPECTION & ADJUSTMENT

section.

2. AFTER-INSTALLATION INSPECTION &
ADJUSTMENT

Confirm the following before inspection and adjustment.

e Fuel tank is filled with fuel fuily.

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

e Vehicle is free from any other load.

With vehicle in above conditions;

1) Place it on level floor.

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

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

Spring length “L”
3 Door vehicle: 103 mm (4.054 in.)
5 Door vehicle: 98 mm (3.8568 in.)

4} If it isn‘t, adjust it to specification by changing bolt “a"
tightening positions as shown in figure. After adjust-
ment, tighten nut to specified torque.

NOTE:

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

1. Weight
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3. FLUID PRESSURE TEST

Test procedure for LSPV assembly is as follows.
Before testing, confirm the following.

o Fuel tank is filled with fuel fully,

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

handie.

1) Place vehicle on level floor and set 100 kg {221 ibs)
weight slowly on axie housing center.
2} Install pressure gauge to front and rear brake.

Special Tool
(A): 09956-02310

NOTE:

Pressure gauge should be connected to bleeder of front

(left side brake) and rear brakes.

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

specification given below.

Front brake

Rear brake

5000 kPa
50 kg/cm?
711 psi

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

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

cation as given below.

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

4) If rear brake pressure is not within specification, adjust

it by changing boit “a” tightening position as follows.

e |f rear brake pressure is higher than specification,
move bolt “a” upward and if it is lower, downward.

e Repeat steps 3) and 4} until rear brake pressure is with-
in specification.

NOTE:
1 mm of bolt movement will result in about 2.4 kg/cm?2
difference in hydraulic pressure.
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BRAKES 5-9

2

r 1. LSPV lever

(a) "a- 2. LSPV spring
3. LSPV stay

1. Master cylinder 1
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o After adjustment, be sure to torque nut to specification.

Tightening Torque

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

5) Disconnect brake pipe {connecting between master cyl-
inder and right front brake) from master cylinder.
Tighten plug {special tool) to master cylinder as shown

below.

Special Tool
{A): 09956-02210

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

Front brake

Rear brake

10000 kPa
100 kg/cm?
1422 psi

9500 ~ 10000 kPa
95 - 100 kg/em?
1350 - 1422 psi
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BODY ELECTRICAL SYSTEM 8-1

SECTION 8

BODY ELECTRICAL SYSTEM

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

CONTENTS

BODY ELECTRICAL SYSTEM .. ...ttt ittt ettt s etiasasastasastosenssnsensnssinssnannanass
CombINation SWILCR ... i i it et e et a i e e a b it it e

ON-VEHICLE SERVICE .. .. ... i ittt et rarar bt nstasaaananssanrnasestsoessansnsuns
Windshield Wipers (Front Wiper) ... ..ot e e e i ittt tiiaenaan e sans
Rear Window Wiper and Washer (If equipped)
Rear Fog Light (if equipped)} ... ..ottt it i e it i iae s tass e nbans
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8-2 BODY ELECTRICAL SYSTEM

BODY ELECTRICAL SYSTEM
COMBINATION SWITCH

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

1. Disconnect negative cable at battery.

2. Remove lower steering column cover.

3. Disconnect combination switch couplers.

Connector
OX6)

OO ®OBIRO
P | B [vmiBuslewwiR ¥ | |Lbi| R [ B |G| G [Rw
o|sileriw| |ve]|weir| e |c|Biam

PEHD ® GO D @D
Continuity between terminals

ISPEED TYPE REAR
TURN & HAZARD WIPER WIPERAWASHER
HAZARD OO0 CHOIDIMMER & PASS LIGHT OFF (e OFF |
R_| OO B O TorE] 1.1 INT OO OO WASHER o
TURN[_ N [ ] o0l Lo GO T ITAIL LO [0 OFF] T )
Q L c|>volI | PASS [ (i)OIHEAD Hi INT IOl [ON I-- | 1
Gmlenrlwml we| r \,'v R \!_T”Ltﬁmi s |8l
B
BKB g | ¥ !wal Qangg JDG sinl s éb l l P I 9
4 é3 X3 5&6}43@ & é’
B : Black G/R :Green/Red W/B : White/Black Lbl :Light blue
Bl :Blue G/Y : Green/Yeliow W/G : White/Green Gr : Gray
BI/B : Blue/Black R :Red Y : Yellow 8] : Qrange
BI/R : Blue/Red R/B :Red/Black YiB : Yellow/Black P : Pink
Bi/W: Blue/White R/W : Rad/White Y/Bi : Yellow/Biue
G : Green W :White
8-001
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BODY ELECTRICAL SYSTEM 8-3

ON-VEHICLE SERVICE
WINDSHIELD WIPERS (FRONT WIPER)

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

WIRING CIRCUIT
1. To connect fuses
2. Combination switch
® 3. Wiper motor
4. Wiper return switch
1 5. Waher motor
6. Wiper intermitiant relay
I 7. Variable resistor
Y/81
2 8 : Black
oFF o o g:!B ; ::UQIBI k
: Blue/Blac!
INT o 19419:,9) Bi/R : Blua/Red
Lo OO BI/W: Blue /White
HI 10 Y /Bl : Yellow/Blua
-asc;»‘ek O"O
U v
81 B1/8
81/R| B
3 31/»«‘5 7 @___5
é
4
8-002
INSPECTION

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

3SPEED TYPE
WIPER
OFF OO
INT OlO|OHO] WASHER
Lo 10O OFF BIWBI/R — [Lb! B
HI INT OO Y/B Bl
B : Black
B!  :Blue
AL B Lbi BI/R : Blue/Red
BUYR BLW Bi/W: Blua/White
Lbi :LightBlue
Y/B : Yallow/Black
8-003

D. Intermittent Wiper Relay Circuit (if equipped)
/ } ANN 1) Disconnect wiper & washer switch coupler.
D

T \Q
El .
;i //

1

 J—

1. Coupler

B8-004
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8-4 BODY ELECTRICAL SYSTEM

WIPER

OFF [0

[ INT OIOIO| WASHER
LO O OFF| |
HI INT

L INT BELA

l [ I /1 Bi
B : Black
Bl :Blue

BI/R : Blue/Red
Bl/W: Blue /White
+ - Lbl :Light Blue
Y/B :Yellow/Black

B-005

2) Turn wiper switch to “INT” position.

3) Connect (+) cord and {-) cord of 12 V battery to coupler

sound is heard

e almiarm laft IF an Anaratinn
lllu ol

terminals as shown left. I an operat
from relay, it is at work properly.

REAR WINDOW WIPER AND WASHER

The rear window wiper is of the one-speed type, and its washer is equipped with a separate-type wash-

er pump.

WIRING CIRCUIT

1. To connect fuses
2. Rear wiper and washer switch
3. Rear wiper motor

10 4, Wiper return switch
S. Rear washer motor
6. Rear wiper INT refay
4
i 2
YIBi \
o WASH INT ON OFF
o / ] O O @)
s BUG P O
B! O
3 /Bl O
B
] r
O &) 5
6 2 1 3 7 4 b
7]5]4]3]1
—ls] — [2]
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BODY ELECTRICAL SYSTEM 8-5

. _WASH {00

1. Rear wiper and
washer swiich

2. Combination Switch
Coupier

QOO0

8-007

B8-008

B8-010

8-011
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INSPECTION
A. Wiper And Washer switches
Use a circuit tester to check switches for continuity.

COUPLER

P | 8 [veievsiaieu] v | _ [Lbl R | B {6Y] G
olei[om|w| |vef [we|Rr] jwe |Gleijrs

D. Rear Wiper Intermittent Relay ON circuit.

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

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

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

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

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

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

WASH circuit

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

F

7
=14

IJ

et

2&dd |I| “

jL—

<[]

k

L___

oh

8-012

ﬂ

[}4_.

=

<DE @

&

®-|

8-013

%‘l,

¥

i [

G |
JE=

<

0]

8-014
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2) Disconnect positive terminal from terminal @ checking

voltage between terminal ® and ® of controlier.

if measured voltage changes from battery voltage 1o

about 0V 2.7 to 4.6 seconds after disconnecting positive
terminal from terminal @, controller is in good condition.
If not replace controller.

INT circuit

1) Connect positive terminal of battery to terminals @ of
controller and negative terminal to terminal ® of control-
ler. Then positive terminal to terminal @ of controiler
checking voltage between terminals ® and ® of control-
ler.
If measured voltage changes from about 0V to battery
voltage when connecting positive terminal to terminal
@, controller is in good condition.
If not replace controller.

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

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

If not replace controller.
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BODY ELECTRICAL SYSTEM 8-7

REAR FOG LIGHT (If equipped)

WIRING CIRCUIT
P |
7 |
P W v
| J
' I <Vehicle with _ }
| v DRL CONTROLLER> [~ ¢===""""""] |
’ iR
(& %) | | or| i
: H R DAL ——3
AR 4 | + 1 CONTROLLER IC:): a;?) :
or [}
e~ %2 o
1« (24 OB
(e o N o
1
w/B) w/R
DIODE r
@ | oN
A | o
— |
Y/R '
Pacy & I
2— g o l
B =4 Twgs t
L.
S3en P/B1
3 j
T_ P/B1
a
R/Blj P/B1 %
oFF ’L e @ 6/B 6/B1
4 1. To fuses
:é:; g—o g ! @ } ! The wire No.s are same No. as figure of
OO0 6/8 6/81 FUSES {Page -2, 3}
Je I :F * 2, Light refay #1
8 3. Light relay #2
8 4 8 G/8 6/81 4. Lighting switch
5. Rear fog light switch
6. Reor fog light (RH)
@ 7. Rear fog light {LH)
l—7
’g #1; For General & European Market Vehicle
#*2; For German Market Vehicle ”,
8-015
TROUBLE DIAGNOSIS
Trouble Possible Cause Correction

Lights do not light.

¢ Main fuse and/or fuses blown

Replace main fuse and/or
fuses to check for short.

Replace light relay
Check switch.
Repair as necessary.

e Light relay faulty
¢ Lighting switch faulty
& Wiring or grounding faulty
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8-8 BODY ELECTRICAL SYSTEM

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

¥ UMW LITD GV RILWID SRS e A

B/W|B/Y| B | Lg |R/Y|R/G checking switch according to left figure.
O—+®-1—0
o0 !
PUSH O
ON offeo | 2
o 0
O~ mS
PUSH
OFF ¢ 0o4@®o | @O

1. Rear fog light switch
illumination lamp

2. Diode

3. Coil (in relay}

8-016
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SUZUKI VITARA 1.9
T. DIESEL
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WATER TEMPERATURE CONTROL S5YSTEM

HEATER AND AIR CONDITIONING (LEFT HAND STERING VEHICLE IF EQUIPPED}
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SUZUKI

WL ATRA

SUPPLEMENTARY SERVICE MANUAL

USE THIS MANUAL IN ADDITION TO THOSE
INDICATED IN THE PREFACE OF THIS
PUBLICATION

SUZUKI
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FOREWORD

This SUPPLEMENTARY SERVICE MANUAL is a supplement to VITARA (SE416) series SERVICE MANUALs
(SERVICE MANUAL 99500-60A10, SUPPLEMENTARY SERVICE MANUALs 99501-80A70, 99501-61A10 and
89501-61A40 or 00000A01271S) and has been prepared exclusively for the applicable mode! below,

Applicable model:

® VITARA (SE416) with the following VINs and onwards.
VSEETV02VNA209752
VSEETV02CNA206478
VSEETWO1VNAZ207794

Therefore, whenever servicing these models, consuit 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 nexi page.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools
and service materiais (lubricant, sealants, etc.) as specified in each description.

All intormation, illustrations and specifications contained in this literature are based on the latest 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.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

@ COPYRIGHT SUZUKI MOTOR CORPORATION 2000
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RELATED SERVICE MANUAL

Service manuals listed below are in the chronological order with the Iatest 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 section, 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.
SERVICE MANUAL RELATED TO THIS MANUAL APPLICABILITY
VITARA (SE416) SUPPLEMENTARY SERVICE MANUAL Refer to the “FOREWORD" of each
(99501-61A40-01E OR 00000A01271S) supplementary service manual.

VITARA (SE416) SUPPLEMENTARY SERVICE MANUAL
(99501-61A10-01E)

VITARA (SE416) SUPPLEMENTARY SERVICE MANUAL
(99501-60A70-01E)

VITARA (SE416) SERVICE MANUAL _This manual is the base manual for the
(99500-60A10-01E) above manuals.
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GENERAL INFORMATION OA-1

SECTION 0A

GENERAL INFORMATION

CONTENTS

HOWTOUSETHIS MANUAL ... . .. i

PRECAUTIONS ... e e e il
Precautions for Vehicle Equipped with a Supplemental Restraint (Air Bag) System
DiagNOSIS ... e e
Servicingand Handling . ........... .
General Precautions . ...ttt ittt e
Precautions for Catalytic Converter ...... ... ... ... ... ... .. ... ...
Precautions for Electrical Circuit Service ... ... ... i,
Electrical Circuit Inspection Procedure . ....... ... .cooiiiiiiin i,
Intermittent and Poor Connection ......... ... ... . i

IDENTIFICATION INFORMATION ... .. .. e
Vehicle identification Number ... .. ... . . ..
Engine Identification Number . ......... . ... ..
Transmission Identification Number .. ... ... ... ...,

VEHICLE LIFTING POINTS ... ... i,

FASTENERS INFORMATION . . ... ... . i,
Metric Fasteners ... ... ...
Fastener Strength ldentification ............ . ... ... .. ... ... i i,
Standard Tightening Torque . ... ... ...ttt
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0A-2 GENERAL INFORMATION

HOW TO USE THIS MANUAL

1) Thereis a TABLE OF CONTENTS FOR THE WHOLE MANUAL
on the third page of this manual, whereby you can easily find the
section that offers the information you need. Also, there is a
CONTENTS on the first page of EACH SECTION, where the
main items in that section are listed.

2) Each section of this manual has its own pagination. Itis indicated
at the top of each page along with the Section name.

3) The SPECIAL TOOL usage and TORQUE SPECIFICATION are
given as shown in figure below.

6) Install oil pump. Refer to “Oil pump”.

7) Install flywheel (for M/T vehicle) or drive plate (for A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten
flywheel or drive plate bolts to specified torque.

Special Tool
(A): 09924-17810
1, (¢} Tightening Torque
1. Flywheel bolts or drive plate bolts for A/T vehicle {c): 78 N-m (7.8 kg-m, 56.0 Ib-ft)

4) A number of abbreviations are used in the text.

For their full explanations, refer io “ABBREVIATIONS MAY BE
USED IN THIS MANUAL" of this section.

5) The SI, metric and foot-pound systems are used as units in this
manual.

6) DIAGNOSIS are included in each section as necessary.

7) At the end of each section, there are descriptions of SPECIAL
TOOLS, REQUIRED SERVICE MATERIALS and TIGHT-
ENING TORQUE SPECIFICATIONS that should be usedfor the
servicing work described in that section.
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GENERAL INFORMATION 0A-3

. Airbag wire hamess

[ Sy

PRECAUTIONS
PRECAUTION FOR VEHICLES EQUIPPED

WITH A SUPPLEMENTAL RESTRAINT
(AIR BAG) SYSTEM

WARNING:

@ The configuration of air bag system parts are as shown in
the figure. When it is necessary to service (remove, rein-
stall and inspect) these parts, be sure to follow proce-
dures described in “Air Bag System” section. Failure to
follow proper procedures could result in possible air bag
system activation, personal injury, damage to parts or air
bag system being unable to activate when necessary.

o If the air bag system and another vehicle system both
need repair, SUZUKI recommends that the air bag system
be repaired first, to help avoid unintended air bag system
activation.

© Do not modify the steering wheel, dashboard, or any other
air bag system components. Modifications can adversely
affect air bag system performance and lead to injury.

® If the vehicle will be exposed to temperatures over 93°C
{200°F) (tor example, during a paint baking process), re-
move the airbag system components beforehand to avoid
component damage or unintended air bag system activa-
tion.
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Passenger air bag (inflator)
module
3. SDM
4. “AIR BAG™ tuse box
5. Contact coll
8. Driver air bag (inflator)
module
DIAGNOSIS
# When troubleshooting air bag system, be sure to follow
“DIAGNQSIS"” in “Alr Bag System” section. Bypassing these
procedures may result in extended diagnostic time, incor-
rect diagnosis, and incorrect parts replacement.
e Never use electrical test equipment other than that specified
in this manual.
WARNING:
Never attempt to measure the resistance of the air bag (in-
flator) modules (driver and passenger) and seat belt preten-
sioners (driver and passenger). It is very dangerous as the
electric current from the tester may deploy the air bag or ac-
) \ tivate the pretensioner.
9
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0A-4 GENERAL INFORMATION

ALWAYS CARRY AIR BAG {INFLATOR) MODULE
WITH TRIM COVER (AIR BAG OPENING) AWAY
FROM BODY.

ALWAYS PLACE AIR BAG {INFLATOR) MODULE
ON WORKBENCH WITH TRIM COVER {AIR BAG
OPENING) UP, AWAY FROM LOOSE OBJECTS.

1. Slit on workbench
2. Workbench vise
3. Lower mounting bracket

SERVICING AND HANDLING

WARNING:

* Many of service procedures require disconnection of
“AlR BAG" fuse and all air bag (inflator) module{s) from
initiator circuit to avoid an accidental deployment.

Driver and Passenger Air Bag {Inflator} Modules

¢ For handling and storage of a live air bag {inflator} module,
select a place where the ambient temperature below 65°C
{(150°F), without high humidity and away from electric
noise.

& When carrying a live air bag (inflator) module, make sure
the bag opening is pointed away from you. In case of an
accidental deployment, the bag will then deploy with mini-
mal chance of injury. Never carry the air bag (inflator)
module by the wires or connector on the underside of the
module. When placing a live air bag (inflator) module on
a bench or other surface, always face the bag up, away
from the surface. As the live passenger air bag (inflator)
module must be placed with its bag {trim cover) facing up,
place it on the workbench with a stit or use the workbench
vise to hold it securely at its lower mounting bracket. This
is necessary so that a free space is provided to allow the
air bag to expand in the unlikely event of accidental de-
ployment. Otherwise, personal injury may result.

o Never dispose of live (undeployed) air bag (inflator) mod-
ules (driver and passenger). If disposal is necessary, be
sure to deploy them according to deployment procedures
described in “Air Bag System” section before disposal.

¢ The air bag ({inflator) module immediately after deploy-
ment is very hot. Wait for at least half an hour to cool it off
hefore proceeding the work.

e After an air bag (inflator) module has been deployed, the
surface of the air bag may contain a powdery residue. This
powder consists primarily of cornstarch (used to lubri-
cate the bag asitinflates) and by-products of the chemical
reaction. As with many service procedures, gloves and
safety glasses should be worn.

SDM

¢ During service procedures, be very careful when handling
a Sensing and Diagnostic Module (SDM). Never strike or
jar the SOM.

Never power up the air bag system when the SDM is not
rigidly attached to the vehicle. All SDM and mounting
bracket fasteners must be carefully torqued and the arrow
must be pointing toward the front of the vehicle to ensure
proper operation of the air bag system.

The SDM could be activated when powered while not rigid-
ly attached to the vehicle which could cause deployment
and result in personal injury.
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CAUTION:

» Even when the accident was light enough not to cause air
bags to activate, be sure to inspect system parts and other
related parts according to instructions under “Repair and
Inspection Required after an Accident” in “Air Bag Sys-
tem” section.

@ When servicing paris other than air bag system, if shocks
may be applied to air bag system component parts, re-
move those parts beforehand.

@ When handling the air bag (inflator) modules (driver and
passenger), seat belt pretensioners (driver and passen-
ger) or SDM, be careful not to drop it or apply an impact to
it. If an excessive impact was applied (e.g., dropped from
a height of 91.4 cm (3 feet) or more), never attempt disas-
sembly or repair but replace it with a new one.

@ When grease, cleaning agent, oil, water, etc. has got onto
air bag (inflator) modules (driver and passenger) or seat
belt pretensioners {drive and passenger), wipe off im-
mediately with a dry cloth.

o Air bag wire harness can be identified easily as it is cov-
ered with a yellow protection tube. Be very careful when
handling it.

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

@ Do not apply power to the air bag system unless all com-
ponents are connected or a diagnostic chart requests it,
as this will set a diagnostic trouble code.

o Never use air bag system component parts from another
vehicle.

& When using electric welding, be sure to temporarily dis-
able air bag system referring to “Disabling Air Bag Sys-
tem” described in “Service Precautions” under “On-Ve-
hicle Service” in “Air Bag System” section.

¢ Never expose air bag system component parts directly to
hot air (drying or baking the vehicle after painting) or
flames.

e WARNING/CAUTION labels are attached on each part of
air bag system components. Be sure to follow the instruc-
tions.

e After vehicle is completely repaired, perform “Air Bag
Diagnostic System Check” described in “Diagnosis” In
“Air Bag System” section.
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GENERAL PRECAUTIONS

The WARNING and CAUTION below describe some general precautions that you should observe when servicing
a vehicle. These general precautions apply to many of the service procedures described in this manual, and they
will not necessarily be repeated with each procedure to which they apply.

WARNING:

¢ Whenever raising a vehicle for service, be sure to follow the instructions under “VEHICLE LIFTING
POINTS” on SECTION 0A.

* When it is necessary to do service work with the engine running, make sure that the parking brake
is setfully and the transmission is in Neutral (for manual transmission vehicles) or Park (for automatic
transmission vehicles), Keep hands, hair, clothing, tools, etc. away from the fan and belts when the
engine is running.

& When it is necessary to run the engine indoors, make sure that the exhaust gas Is forced outdoors.

* Do not perform service work in areas where combustible materials can come in contact with a hot
exhaust system. When working with toxic or flammable materials (such as gasoline and refrigerant),

“make sure that the area you work in is well-ventilated,

© To avoid getting burned, keep away from hot metal parts such as the radiator, exhaust manifold, tail-
pipe, muffier, etc.

¢ New and used engine oil can be hazardous. Children and pets may be harmed by swallowing new or
used oil. Keep new and used oil and used engine oil filters away from children and pets.
Continuous contact with used engine oll has been found to cause [skin] cancer in laboratory animals.
Brief contact with used oil may irritate skin. To minimize your exposure to used engine oil, wear a
long-sleeve shirt and moisture-proot gloves (such as dishwashing gloves) when changing engine oil.
i engine oil contacts your skin, wash thoroughly with soap and water. Launder any clothing or rags
if wet with oil, recycle or properly dispose of used oil and filters.

¢ Make sure the bonnet is fully closed and latched before driving. If it is not, it can fly up unexpectedly
during driving, obstructing your view and resulting in an accident.

CAUTION:

e Before starting any service work, cover fenders, seats and
any other parts that are likely to get scratched or stained dur-
ing servicing. Also, be aware that what you wear (e.g., but-
tons) may cause damage to the vehicle’s finish.

® When performing service to electrical parts that does not re-
quire use of battery power, disconnect the negative cable of
the battery.
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o When removing the battery, be sure to disconnect the nega-
tive cable first and then the positive cable. When reconnect-
ing the battery, connect the positive cable first and then the
negative cable, and replace the terminal cover.

© When removing parts that are to be reused, be sure to keep
them arranged in an orderly manner so that they may be rein-
stalled in the proper order and position.

® Whenever you use oll seals, gaskets, packing, O-rings, lock-
ing washers, split pins, self-locking nuts, and certain other
parts as specified, be sure to use new ones. Also, before
installing new gaskets, packing, etc., he sure to remove any
residual material from the mating surfaces.

e Make sure that all parts used in reassembly are perfectly
clean.

o When use of a certain type of lubricant, bond or sealant is
specified, be sure to use the specified type.

“A”: Sealant 99000-31150

# Be sure to use special tools when instructed.

Special Tool
(A): 09917-98221
(B): 09916-58210
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® When disconnecting vacuum hoses, attach a tag describing
the correct installation positions so that the hoses can be re-
installed correctly.

e After servicing fuel, oil, coolant, vacuum, exhaust or brake
systems, check all lines related to the system for ieaks,

* For vehicles equipped with fuel injection systems, never dis-
connect the fuel line between the fuel pump and injector
without first releasing the fuel pressure, or fuel can be
sprayed out under pressure.

PRECAUTIONS FOR CATALYTIC CONVERTER

For vehicles equipped with a catalytic converter, use only un-

leaded gasoline and be careful not to let a large amount of un-

burned gasoline enter the converter or it can be damaged.

— Conduct a spark jump test only when necessary, make it as
short as possible, and de not open the throttle.

— Conduct engine compression checks within the shortest
possible time.

— Avoid situations which c¢an result in engine misfire (e.g.
starting the engine when the fuel tank is nearly empty.)
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PRECAUTIONS FOR ELECTRICAL CIRCUIT
SERVICE

e When disconnecting and connecting coupler, make sure to
turn ignition switch OFF, or electronic parts may get dam-
aged.

e Be careful notto touch the electrical terminals of parts which
use microcomputers (e.q. electronic control unit like as
ECM, PCM, P/S controller, etc.). The static electricity from
your body can damage these parts.

* When disconnecting couplers, don’t pull wire harness but
make sure to hold coupler itself. With lock type coupler, be
sure to uniock before disconnection. Attempt to disconnect
coupler without unlocking may result in damage to coupler.
When connecting lock type coupler, insert it till clicking
sound is heard and connect it securely.

o Never connect any tester (voltmeter, chmmeter, or whatever)
to electronic control unit when its coupler is disconnected.
Attempt to do it may cause damage to it.

e Never connect an ohmmeter to electronic control unit with
its coupler connected to it. Attempt to do it may cause dam-
age to electronic control unit and sensors.

¢ Be sure to use a specified voltmeter/ohmmeter. Otherwise,
accurate measurements may not be obtained or personal in-
jury may result. If not specified, use a voltmeter with high-im-
pedance (MQ/V minimum) or a digital type voltmeter.

e When taking measurements at electrical connectors usinga
tester probe, be sure to insert the probe from the wire har-
ness side (backside) of the connector.
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¢ When connecting meter probe from terminal side of coupler
because it can't be connected from harness side, use extra
care not to bend male terminal of coupler of force its femate
terminal open for connection.
In case of such coupler as shown connect probe as shown
to avoid epening temale terminal.
Never connect probe where male terminal is supposed to fit.

1. Coupler
2. Probe

3. Where male
terminat lits

* When checking connection of terminals, check its male half
for bend and female half for excesslve opening and both for
locking (looseness), corrosion, dust, etc.

sure that battery voltage is 11V or higher. Such terminal voit-
age check at low battery voltage will lead to erroneous diag-
nosis.

I ] e Before measuring voltage at each terminal, check to make
ove
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1. Check for loose connection

Check contact tension by
inserting and removing just for ’
once

1. Looseness of cimping
2. QOpen
3. Thin wire (Sing'e strand of wire)
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ELECTRICAL CIRCUIT INSPECTION
PROCEDURE

While there are various electrical circuit inspection methods, de-
scribed here is a general method to check its open and short circuit
by using an ohmmeter and a voltmeter.

OPEN CIRCUIT CHECK

Possible causes for the open circuit are as follows. As the cause is

in the connector or terminal in many cases, they need to be checked

particularly carefully.

@ Loose connection of connector

& Poor contact of terminal (due to dirt, corrosion or rust on it, poor
contact tension, entry of foreign object etc.) )

* Wire harness being open

When checking system circuits including an electronic control unit

such as ECM, TCM, ABS control module, etc., itis important to per-

form careful check, starting with items which are easier to check.

1) Disconnect negative cable from battery.

2) Check each connector at both ends of the circuit being checked
for loose connection. Also check lock condition of connector if
equipped with connector lock.

3} Using a test male terminal, check bothterminals of the circuit be-
ing checked for contact tension of its female terminal.
Check each terminal visually for poor contact (possibly caused
by dirt, corrosion, rust entry of foreign object, etc.).
At the same time, check to make sure that each terminal is
locked in the connector fully.

4} Using continuity check or voltage check procedure described in
the following page, check the wire harness for open circuit and
poor connection with its terminals. Locate abnormaility, if any.
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A-1

o[

1)
O

G

[

Downloaded from www.Manualslib.com manuals search engine

Continuity check

1) Measure resistance between connector terminals at both ends
of the circuit being checked (between A-1 and C-1 in the figure).
If no continuity is indicated (infinity or over limit), that means that
the circuit is open between terminals A-1 and C-1.

2) Disconnect the connector included in the circuit (connector-B in

the figure) and measure resistance between terminals A-1 and
B-1.
If no continuity is indicated, that means that the circuit is open
between terminals A-1 and B-1. If continuity is indicated, there
is an open circuit between terminals B-1 and C-1 or an ab-
normality in connector-B.

Voltage check

if voltage is supplied to the circuit being checked, voltage check can

be used as circuit check.

1) With all connectors connected and voltage applied to the circuit
being checked, measure voltage between each terminal and
body ground.

If measurements were taken as shown in the figure at the left and
results were as listed below, it means that the circuit is open be-
tween terminals B-1 and A-1.

Voltage Between:

C-1 and body ground: Approx. 5V
B-1 and body ground: Approx. 5V
A-1 and body ground: 0 V

Also, if measured values were as listed below, it means that
there is a resistance (abnormality) of such level that corre-
sponds to the voltage drop in the circuit between terminals A-1
and B8-1.

Voltage Between:
C-1 and body ground: Approx. 5V

B-1 and body ground: Approx. 5 V:l_ 2 V voltage drop
A-1 and body ground: Approx. 3 V
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Al To other SHORT CIRCUIT CHECK (Wire harness to ground)
@5 7 pars 1} Disconnect negative cable from battery.
7 5 / 2) Disconnect connectors at both ends of the circuit to be checked.

: tﬁ;ﬂ D NOTE:

b L/% ! If the circuit to be checked is connected to other parts, dis-
4 connect all connectors of those parts.

Otherwise, diagnosis will be misled.

i

; 3} Measure resistance between terminal at one end of circuit (A-1

Other parts terminal in figure) and body ground. If continuity is indicated, it
[: means that there is a short to ground between terminals A-1 and
e_9

C-1 of the circuit.

Sv

A-1 4) Disconnect the connector included in circuit {connector B) and
(@P ) Todher measure resistance between A-1 and body ground.
3 7 If continuity is indicated, it means that the circuit is shorted to the
,/ t.. ECM ground between terminals A-1 and B-1.
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1. Check contact tension by inserting and removing
just once.
2. Check each terminal lor bend and proper aignment.
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INTERMITTENT AND POOR CONNECTION

Most intermittent are caused by faulty electrical connections or wir-
ing, although a sticking relay or solenoid can occasionally be at
fault. When checking it for proper connection, perform careful
check of suspect circuits for:

® Poor mating of connector halves, or terminals not fully seated in
the connector body (backed out).

@ Dirt or corrosion on the terminals. The terminals must be clean
and free of any foreign material which could impede proper termi-
nal contact.

However, cleaning the terminal with a sand paper or the like is
prohibited. '

e Damaged connector body, exposing the terminals to moisture
and dirl, as well as not maintaining proper terminal orientation
with the component or mating connector.

e Improperly formed or damaged terminals.
Check each connector terminal in problem circuits carefully toen-
sure good contact tension by using the corresponding mating ter-
minal.
If contact tension is not enough, reform it to increase contact ten-
sion or replace.
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® Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor connection
by shaking it by hand lightly. If any abnormal condition is found,
repair or replace.

* Wire insulation which is rubbed through, causing an intermittent
short as the bare area touches other wiring or parts of the vehicle.
e Wiring broken inside the insulation. This condition coultd cause
continuity check to show a good circuit, but if only 1 or 2 strands
of a multi-strand-type wire are intact, resistance could be far too
high.
If any abnormality is found, repair or replace.

PRECAUTION FOR INSTALLING MOBILE
COMMUNICATION EQUIPMENT

When installing mobile communication equipment such as CB (Citi-

zens-Band)-radio or cellular-telephone, be sure to observe the fol-

lowing precautions.

Failure to follow cautions may adversely affect electronic control

system.

e Keep the antenna as far away as possible from the vehicle's elec-
tronic control unit.

¢ Keep the antenna feeder more than 20 cm (7.9 in.) away from
electronic control unit and its wire hamesses.

¢ Do not run the antenna feeder parallel with other wire hamesses.

¢ Confirm that the antenna and feeder are correctly adjusted.
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M/T
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IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is punched on the chassis inside
the tire housing on the right front side.

ENGINE IDENTIFICATION NUMBER

The number is punched on the cylinder block.

TRANSMISSION IDENTIFICATION NUMBER

The number is located on the transmission case.
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VEHICLE LIFTING POINTS

WARNING
e When using frame contact hoist, apply hoist as shown (right and left at the same position). Litt up the

vehicle till 4 tires are a little off the ground and make sure that the vehicle will not fall off by trying to

move vehicle body in both ways. Work can be started only after this confirmation.

e Before applying hoist to underbody, always take vehicle balance throughout service into consider-
ation. Vehicle balance on hoist may change depending on what part to be removed.

¢ Make absolutely sure to lock hoist after vehicle is hoisted up.

¢ Before lifting up the vehicle, check to be sure that end of hoist arm is not in contact with brake pipe,

fuel pipe, bracket or any other part.

When using frame contact hoist:

1. Front lifting point
2. PRear lifting point
3. Front tett tire

4. Rear left tire

5. Traiing arm

6. Leftdoor

\

il \‘\_1'_11.“-”1
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When using floor jack:

In raising front or rear vehicle end off the floor by jacking, be sure
to put the jack against the center portion of the front suspension
frame or rear axle housing.

]———

;@J
2. Rear axfe
housing
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WARNING:

e Never apply jack against suspension parts (i.e., stabilizer,
etc.) or vehicle floor, or it may get deformed.

o If the vehicle to be jacked up only at the front or rear end,
be sure to block the wheels on ground in order to ensure
safety.

After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on the
vehicle raised on jack alone.

To perform service with either front or rear vebicle end jacked up,
be sure to place safety stands under chassis frame so that body is
securely supported. And then check to ensure that chassis frame
does not slide on safety stands and the vehicle is held stable for
safety’s sake.
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ABBREVIATIONS MAY BE USED IN THIS MANUAL

ABS
ATDC
API
ATF
ALR
AC
AIT
AIC
ABDC
A/F
A-ELR

B+
BTDC
BBDC

CKP Sensor
CKT
CMP Sensor

co
CPP Switch

CPU
CRS

DC
DLC

DOHC
DOJ
DRL
DTC

: Anti-lock Brake System

: After Top Dead Center

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

: Automatic Transmission

: Air Conditioning

: After Bottom Dead Center

: Air Fuel Mixture Ratio

1 Automatic-Emergency

Locking Retractor

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

: Crankshaft Position Sensor
: Circuit
: Camshaft Position Sensor

{Crank Ahgle 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

: Diagnostic Trouble Code

(Diagnostic Code)
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E

EBCM

ECM
ECT Sensor

EGR
EGRT Sensor

EFE Heater

ELR
EPS
EVAP

4WD

GEN
GND

HC
HO2S

IAC Valve

IAT Sensor

ICM
1G
ISC Actuator

: 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 Evaporaticn

Heater (Positive Temperature
Coefficient, PTC Heater)

: Emergency Locking Retractor
: Etectronic Power Steering

: Evaporative Emission

EVAP Canister:

Evaporative Emission
Canister (Charcoal Canister)

: 4 Wheel Drive

. Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: Idle Air Control Valve (Idle

Speed Contral Solenoid
Valve, 1SC Solenoid Valve)

: Intake Air Temperature

Sensor (Air Temperature
Sensor, ATS)

: Immobilizer Control Module
: Ignition
: Idle Speed Control Actuator

{Motor)
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LH
LSPV

M
MAF Sensor
MAP Sensor

Max
MFI

Min
MIL

M/T
NOx

0BD
o/D

OHC
025

PNP
P/S
PSP Switch

PCM
PCV

RH

SAE

SDM

SFI

SOHC

T
: Left Hand TBI
: Load Sensing Proporticning
Valve
TCC
TCM
: Mass Air Flow Sensor
{Air Flow Sensor, AFS, Air
Flow Meter, AFM) TP Sensor
: Manifold Absolute Pressure TR Switch
Sensor (Pressure Sensor, PS) TV
: Maximum
: Mutltiport Fuel Injection
(Multipoint Fuel Injection)
: Minimum TWC
: Malfunction Indicator Lamp
("CHECK ENGINE" Light) .
: Manual Transmission SWD
v
: Nitrogen Oxides VIN
: On-Board Diagnostic System VSS
(Seli-Diagnosis Function) w
: Overdrive WU-OC
: Over Head Camshalft
: Oxygen Sensor WU-TWC

. Park/Neutral Position
: Power Steering
: Power Steering Pressure

Switch (P/S Pressure Switch)

: Powertrain Control Module
: Positive Crankcase Ventilation

: Right Hand

. Society of Automotive

Engineers

: Sensing and Diagnostic

Module (Air Bag Controller,
Air Bag Control Module)

. Sequential Multiport Fuel

Injection

. Single Over Head Camshatt
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: Throttle Body Fuel Injection

(Single-Point Fuel Injection,
SPI)

: Torque Converter Clutch
: Transmission Control Module

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

: Throttle Position Sensor
: Transmission Range Switch
: Thermal Vacuum Valve

{Thermal Vacuum Swilching
Valve, TVSV, Bimetal Vacuum
Switching Valve, BYSV)

: Three Way Catalytic

Converter (Thres Way
Catalyst)

. 2 Wheel Drive

. Vehicle |dentification

Number

: Vehicle Speed Sensor

. Warm Up Oxidation

Catalytic Converter

: Warm Up Three Way

Catalytic Converter
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NUT STRENGTH
IDENTIFICATION

Y

METRIC BOLTS-IDENTIFICATION CLASS NUMBERS
OR MARKS CORRESPOND TO BOLT
STRENGTH-INCREASING NUMBERS REPRESENT
INCREASING STRENGTH,.
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FASTENERS INFORMATION
METRIC FASTENERS

Most of the fasteners used for this vehicle are metric fasteners.
When replacing any fasteners, itis mostimportant that replacement
fasteners be the correct diameter, thread pitch and strength.

FASTENER STRENGTH IDENTIFICATION

Most commonly used metric fastener strength property classes are
4T, 6.8, 7T, 8.8 and radial line with the class identification embossed
on the head of each boit. Some metric nuts will be marked with
punch, 6 or 8 mark strength identification on the nut face. Figure
shows the different strength markings.

When replacing metric fasteners, be careful to use bolts and nuts
of the same strength or greater than the original fasteners (the
same number marking or higher). It is likewise important to select
replacement fasteners of the correct diameter and thread pitch.
Correct replacement bolts and nuts are available through the parts
division.
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STANDARD TIGHTENING TORQUE

Each fastener should be tightened to the torque specified in each section of this manual. If no description or specifi-
cation is provided, refer to the following tightening torque chart for the applicable torque for each fastener. When
afastenerof greater strength than the original one is used, however, use the torque specified for the original fasten-
er.

NOTE:

e For the flanged bolt, flanged nut and self-lock nut of 4T and 7T strength, add 10% to the tightening torque
given in the chart below.

* The chart below is applicable only where the fastened parts are made of steel or light alloy.

Tightening torque chart

hread Diameter (Nominal Diameter)
{mm) 4 5 6 8 10 12 14 16 18
Strength

A equivalent of 4T strength Nm | 15 | 30 | 55| 13 | 20 | 45 | 85 | 105 | 160
fastener

r,{' kgm { 0.15 | 030 | 055 | 1.3 | 29 | 45 | 65 | 105 | 16
bt | 1.0 | 25 | 40 | 95| 21.0 | 325 | 47.0 | 76.0 | 116.0

A equivalent of 6.8 strength Nm | 24 | 47 | 84 | 20 | 42 | 80 | 125 | 193 | 280
fastener without flange ) '

| »@ kg-m | 0.24 | 0.47 | 0.84 2.0 4.2 8.0 12.5 | 19.3 28
&

Ib-ft 2.0 35 6.0 | 145 | 30.5 | 58.0 | 90.5 [139.5|202.5

A equivalent of 6.8 strength Nm | 24 | 49 | 88 | 21 | 44 | 84 | 133 | 203 | 298
fastener with flange

A equivalent of 7T strength
fastener

kgm | 023|045 | 1.0 | 23 | 50 | 85 | 135 | 21 24
&
S 174.0

Ib-1t 2.0 3.5 75 | 17.0 | 36.5 | 61.5 | 88.0 |152.0

kg-m | 0.24 | 0.49 | 0.88 | 2.1 4.4 84 | 133 | 203 | 298

Seltlock | [b-ft 2.0 35 65 | 155 | 320 | 61.0 | 96.5 {147.0| 2155

nut

N'm 2.3 4.5 10 23 50 85 135 | 210 | 240

A equivalent of 8.8 strength Nm | 31 | 63| 11 | 27 | 56 | 105 | 168 | 258 | 373
fastener without flange

kg-m | 0.31 [ 063 [ 1.1 27 56 | 1057 16.8 | 258 | 37.3

@ Ib-ft 2.5 4.5 8.0 | 195 | 40.5 | 76.0 | 121.5|187.0 [ 270.0

A equivalent of 8.8 strength Nm |32 | 65| 12 | 29 | 59 | 113 | 175 | 270 | 295
fastener with flange

kg-m | 0.32 | 0.65 | 1.2 29 59 | 113 (175 | 27 | 385

Ib-ft 25 5.0 9.0 | 21.0 | 43.0 | 82.0 [ 126.5[195.5|286.0
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SECTION 0B

o0
MAINTENANCE AND LUBRICATION

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

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

CONTENTS
MAINTENANCE SCHEDULE ... .. ... . i it et aana e 0B- 2
Maintenance Schedule Under Normal Driving Conditions . ......... .. ... . it iiiieineran, oB- 2
Maintenance Recommended Under Severe Driving Conditions ............. ... .. ... ... ... 0B- 4
MAINTENANCE SERVICE .. ... i i et e e et 0B- §
T T T 0B- 5
g ON By S M . . . e e i i 0B-11
FUB Sy S e L e e e e 0B-12
Emisston Control Sy stem ... ... et e e 0B-13
Chassis and Body . ... ... e e e 0B-14
Final NS PEC i ON . .. e 0B-22
RECOMMENDED FLUIDS AND LUBRICANTS . ... ... . i i 0B-23
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MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

This table includes services as scheduled up to 90,000 km
Interval: (54,000 miles) mileage. Beyond 90,000 km {54,000 miles), carry
This interval should be judged by out the same services at the same intervals respectively.
odometer reading or months, Km (x1,000) | 15 30 45 60 75 90
whichever comes first. Miles (x1,000)] 9 18 27 36 45 54

Months 12 24 36 48 60 72
ENGINE
1-1. Drive belt | vribbel(Flattype) | — [ — [ 1+ [ - ] - [ R
1-2. Camshaft timing belt Replace every 100,000 km (60,000 miles).
1-3. Valve lash (clearance) - l - | - l
1-4. Engine il and cil filter SG, 8H, SJ R R R R R R

' SE, SF Replace every 10,000 km {6,000 miles) or
8 months.

1-5. Engine coolant - - R - - R
1-6. Exhaust system : - | - - - I
IGNITION SYSTEM
2-1. Spark plugs - - R - - R
2-2. Distributor cap and rotor - - | - - i
FUEL SYSTEM
3-1. Air cleaner filter | | R | | R
3-2. Fuel lines and connections - | - | - |
3-3. Fuel filter - - R - - R
3-4. Fuel tank - - | - - l
EMISSION CONTROL SYSTEM
4-1, PCV valve - - - - - |
4-2, Fuel evaporalive emission control system - - - - - |

NOTES:

“R": Replace or change.

“I”: Inspect and correct, replace or lubricate if necessary.

® For item 1-2 camshaft timing belt: This belt may be reptaced every 90,000 km (54,000 miles) according
to customer’s maintenance convenience.

« For Sweden, item 2-1, 4-1 and 4-2 should be performed by odometer reading only.

¢ For Item 3-3 fuel filter, replace every 60,000 km if the local law requires.
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This table includes services as scheduled up to 90,000 km
Interval: (54,000 miles) mileage. Beyond 90,000 km (54,000 miles), carry
This interval should be judged by out the same services at the same intervals respectively.
odometer reading or months, Km (x1,000) | 15 30 45 60 75 S0
whichever comes first. Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72
CHASSIS AND BODY

6-1. Clutch {pedal and fluid level) -

6-2. Brake discs and pads (thickness, wear, damage) |

| |

| l | |
| Brake drums and shoes (wear, damage) - | - |
6-3. Brake hoses and pipes (leakage, damage, ¢lamp) - | |

Dl=—| =] —|—

6-4. Brake fluid - R - R -
6-5. Brake lever and cable (damage, stroke, operation) Inspect at first 15,000 km (9,000 miles) only
6-6. Tires (wear, damage, rotation) i l | I I I
6-7. Wheel discs and free wheeling hubs (if equipped) I | | | !
6-8. Suspension system (tightness, damage, rattle, _ | _ | _ |
breakage)
6-S. Propeiler shafts and drive shafts - - | - - I
6-10. Manual iransmission oil (leakage, level) ' _ R _ _ R
(I: 1st 15,000 km only)
. o Fluid level - | - ! - I
e-11. ﬁutom.attc transmission Fluid change Replace every 165,000 km (29,000 miles)
(if equipped)
Fluid hose - - - R - -

6-12. Transfer oil | - | - | -

6-13. Differential oil (R: 1st 15,000 km only) Rorl - | - | -

6-14. Steering system - | - | - ]

6-15. Power steering (it equipped) | | | | { |

6-16. All latches, hinges and locks - ( - | - I

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

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

Severe condition code

A — Repeated short trips

B — Driving on rough and/or muddy roads

C - Driving on dusty roads

D - Driving in extremely cold weather
and/or salted roads

E - Repeated short trips in extremely
cold weather

H - Trailer towing (if admitted)

Severe Maintenance Maintenance Maintenance Interval
Condition Code Operation
| Every 15,000 km
BCD——e— ITEM 1-1 _ (9,000 miles) or 12 mc_.mths
Drive belt (V-rib belt) R Every 45,000 km
(27,000 miles) or 36 months
ITEM 1-4 Every 5,000 km
A-CDE--H Engine oil and oil filter R (3,000 miles) or 4 months
B ITEM 1-6 | Every 15,000 km
Exhaust pipe mountings (9,000 mites) or 12 months
| Every 2,500 km
ITEM 3-1 (1,500 miles)
—=C--m- Air cleaner filter *1 R Every 30,000 km
(18,000 miles} or 24 months
IMTE 2-1 Every 10,000 km
ABC-E--H Spark plugs R (6,000 miles) or 8 months
—BCD-—-H ITEM 6-7 | Every 15,000 km
Wheel bearing {9,000 miles) or 12 months
B e ITEM 6-8 T Every 15,000 km
Suspension bolts and nuts (9,000 miles) or 12 months
ITEM 6-9
—B-DE--H | Propeller shafis and drive | (Eg‘fggg nf;g:? ;‘:“1 > months
shafts
ITEM 6-10, 6-1:2 a'nd 6-13 Every 30,000 km
-B--E~--H | Manualtransmission, R (18,000 miles) or 24 months
transfer and differential il ! .
"Be—E--H Automatic transmission R Every 30,000 km
fluid (if equipped) {18,000 miles) or 24 months
NOTES:

“I”: Inspect and correct, replace or lubricate if necessary
“T”: Tighten to the specified torque

“R": Replace or change
® *1: Inspect or replace more frequently if necessary.
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MAINTENANCE SERVICE

ENGINE
ITEM 1-1
Drive Belt Inspection and Replacement

WARNING:
All inspection and replacement are to be performed with

ENGINE NOT RUNNING.

1. Crankshaft pulley
2. Water pump pulley
3. 100N, 10kgor22 b
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Water pump and generator drive belt

Inspection

1) Disconnect negative cable at battery.

2) Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If any defect exists, replace.
Check belt for tension.

Water pump and generator belt tension
“a": 6 -8 mm (0.24 - 0.32 In.) deflection under 100 N, 10 kg
or 22 b pressure

NOTE:
When replacing belt with a new one, adjust belt tension to
5-6 mm (0.20 - 0.24 in.).

3) If beltis too tight or too loose, adjust it to specification by adjust-
ing alternator position.

4) Tighten alternator adjusting bolt and pivot bolis.

5) Connect negative cable to battery.

Replacement
Replace belt. Refer to Section 6B for replacement procedure of
pump belt.
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Vehicle with P/S

1. Crankshaft pulley

2. P/S pump pulley

3. A/C compressor pulley
(it equipped)
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Power steering pump and/or A/C compressor drive beits
(if equipped)
Inspection
1) Disconnect negative cable at battery.
2) Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If any defect exists, replace.
Check belt for tension.

Power steering pump and/or A/C compressor drive belt

tension,

“a” 6-9mm(0.24 - 0.35 in.) deflection under 100 N, 10 kg
or 22 Ib pressure,

If belt tension is out of above specification, adjust it referring to
“Power Steering System” or “Air Conditioning” section.
3) Connect negative cable to battery.

Replacement .
Replace belt referring to “Power Steering System” or “Air Condi-
tioning" section for replacement procedure of belt.


http://www.manualslib.com/

MAINTENANCE AND LUBRICATION 0B-7

ITEM 1-2

Camshaft Timing Belt Replacement
Replace timing belt referring to Section 6A1.

ITEM 1-3

Valve Lash Inspection (G16 engine only)

1) Remove cylinder head cover.

2} Inspect intake and exhaust valve lash and adjust as necessary.
Refer to Section 6A1 for valve lash inspection and adjustment
procedure.

When cold When hot
(coolant tempera- | {coolant tempera-
Valve ture is 15 -25°C | ture is 60 - 68°C
lash or 59 — 77°F) or 140 — 154°F)
(sgae;::ifi ) intake | 0-13-017mm | 047 -021mm
pe {0.005 - 0.007 in.) | (0.007 — 0.008 in.)
cation
0.23-0.27 mm 0.28 - 0.32 mm
Exhaust

(0.009 - 0.011in.) | (0.011 - 0.013 in.)

3) Install cylinder head cover and tighten bolts to specification.

ITEM 1-4
Engine Oil and Filter Change

WARNING:

New and used engine oil can be hazardous.

Be sure to read “WARNING” in General Precaution in Sec-
tion 0A and observe what in written there.
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Before draining engine oil, check engine for oil leakage. If any evi-

dence of leakage is found, make sure to correct defective part be-

fore proceeding to the following work.

1) Drain engine oil by removing drain plug.

2) Afterdraining oil, wipe drain plug clean. Reinstall drain plug, and
tighten it securely as specified below.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
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3/4turn

)

1, Qilfilter
2. Qil filter wrench

Proper Engine Oil Viscosity Chart

L 20W - 60 :>
[ 15W — 40, 15W <50 ™
{ 10WY - 40, 10W - 50 ™
L 10W — 30 H
(: 5W - 30 ]

*C -30 -20 -0 0 1 20 30 40

*F -22 -4 14 32 650 68 8 104
Temperature
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3) Loosen ail filter by using oil filter wrench {special tool).

Speclal Tool
(A): 09915-47330

4) Apply engine oil to oil filter O-ring. Screw new filter on oil filter
stand by hand until the filter O-ring contacts the mounting sur-
face.

CAUTION:

To tighten oil filter properly, it is important to accurately
identify the position at which at filter O-ring first contacts
the mounting surface.

5) Tighten filter 3/4 turn from the point of contact with the mounting
surface using an oil filter wrench.

Tightening Torque (Reference)
(b): 14 N'm (1.4 kg-m, 10.5 Ib-ft)

6) Replenish oil until oil level is brought to FULL level mark on dip-
stick. {oil pan and oil filter capacity). The filler inlet is at the top
of the cylinder head cover.

It is recommended to use engine oil of SG, SH or SJ grade.

NOTE:
For temperature between —20°C (-4°F) and 30°C (86°F), it
is highly recommended to use SAE 10W - 30 oil.

About 4.0 liters
(8.5/7.0 US/Imp pt.}
About 0.2 liters
(0.4/0.3 US/Imp pt.)
About 0.3 liters
(0.6/0.5 US/Imp pt.)
About 4.5 liters
(9.5/7.9 US/Imp pt.}

Oil pan capacity

Qil filter capacity

QOthers

Total
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1. Fullevel mark {(hote}
2. Low level mark {hole)

NOTE:

Engine oil capacity is specified as above. However, note
that the amount of oil required when actually changing oil
may somewhat differ from the data in the table depending
on various conditions {temperature, viscosity, etc.).

7} Check oil filter and drain plug for oil leakage.

8) Startengine and runit for three minutes. Stop it and wait five min-
utes before checking oil level. Add oil, as necessary, to bring oil
level to FULL level mark on dipstick.

NOTE:

Step 1} - 7) outlined above must be performed with ENGINE
NOT RUNNING. For step 8), be sure to have adequate ven-
tilation while engine is ranning.

ITEM 1-5
Engine Coolant Change

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot. Scalding fluid
and steam can be blown out under pressure if cap is taken
off too soon.

@ / ;

/

)
/
ﬁ; -
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CAUTION:

When changing engine coolant, use mixture of 50% water
and 50% ANTIFREEZE/ANTICORROSION COOLANT forthe
market where ambient temperature falls lower than —16°C
(3°F) In winter, and mixture of 70% water and 30% AN-
TIFREEZE/ANTICORROSION COOLANT for the market
where ambient temperature doesn’t fall lower than -16°C
(3°F).

Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ANTIFREEZE/ANTI-
CORROSION COOLANT should be used for the purpose of
corrosion protection and lubrication.

1) Remove radiator cap when engine is cool.

2) Loosen radiator drain plug to drain cootlant.

3) Remove reservoir, which is on the side of radiator, and drain.
4) Tighten plug securely. Also reinstall reservoir.
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1. Reservoir
2. Arrow mark
3. Reservoir cap
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5) Fill radiator with specified amount of coolant, and run engine for
2 or 3 minutes at idle. This drives out any air which may still be
trapped within cooling system. STOP ENGINE. Add coolant as
necessary until coolant level reaches the filler throat of radiator.
Reinstall radiator cap.

6) Add coolant to reservoir so that its level aligns with Full mark.
Then, reinstall cap aligning arrow marks on reservoir and cap.

ITEM 1-6
Exhaust System Inspection

WARING:

To avoid danger of being burned, do not touch exhaust sys-
tem when It is still hot. Any service on exhaust system
should be perfermed when it is cool.

When carrying out periodic maintenance, or the vehicle is raised for

other service, check exhaust system as follows:

® Check rubber mountings for damage, deterioration, and out of
position.

e Check exhaust system for leakage, loose connections, dents and
damages.
If bolts or nuts are loose, tighten them to specification.

e Check nearby body areas for damaged, missing, or misposi-
tioned parts, open seams, holes, loose connections or other de-
fects which could permit exhaust fumes to seep into the vehicle.
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o Make sure that exhaust system components have enough clear-
ance from the underbody to avoid overheating and possible dam-
age to the floor carpet.

o Any defects should be fixed at once.

IGNITION SYSTEM
ITEM 2-1

Spark Plugs Replacement
Replace spark plugs with new ones referring to Section 6F.

ITEM 2-2

Distributor Cap and Rotor Inspection

1) Inspect distributor cap and rubber caps for cracks.

2) Inspect center electrode and terminals for wear,

3) Inspect rotor for cracks, and its electrode for wear.

4) Repair or replace as necessary any component which is found
to be in malcondition as described above.

NOTE:
Dust and stains found within distributor can be cleaned by
using a dry, soft cloth.
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FUEL SYSTEM
ITEM 3-1
Air Cleaner Filter

inspection

1) Remove air cleaner case bolts.

2) Take cleaner filter out of air cleaner case.

3) Check air cleaner filter for dirt. Replace excessively diry filter.

4) Blow off dust by compressed air from air outlet side of element.
5) Install air cleaner element into case.
5) Install air cleaner case cap and clamp it securely.

Replacement
Replace air cleaner element with new one according to above steps
1), 2) and B), 6).

ITEM 3-2

Fuel Lines and Connections Inspection

1} Visually inspect fuel lines and connections for evidence of fuel
leakage, hose cracking and damage. Make sure all ciamps are
secure.
Repair leaky joints, if any.
Replace hoses that are suspected of being cracked.
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ITEM 3-3
Fuel Filter Replacement

WARNING:
This work must be pertormed in a well ventilated area and
away from any open flames (such as gas hot water heaters).
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Fuel filter is located at the front part of fuel tank, inside the right-
hand side of chassis.
Reptace fuel filter with new one periodically, referring to Section 6C
for proper procedure.

iTEM 3-4

Fuel Tank Inspection

Check fuel tank for damage, cracks, fuel leakage, corrosion and
tank bolts looseness.

If a problem is found, repair or replace.

EMISSION CONTROL SYSTEM
ITEM 4-1

PCV (Positive Crankcase Ventilation) Valve Inspection
Check crankcase ventilation hose and PCV hose for leaks, cracks
orclog, and PCV valve for stick or clog. Refer to On-vehicle service
of Section 6E for PCV valve checking procedure.

ITEM 4-2

Evaporative Emission Control System Inspection

1) Visually inspect hoses for cracks, damage, or excessive bends.
Inspect all clamps for damage and proper position.

2) Check EVAP canister for operation and clog, referring to Section
6E.
If a malfunction is found, repair or replace.
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1. Clutch pedal free travel

CHASSIS AND BODY
ITEM 6-1

Clutch Pedal Inspection ’
Check clutch pedalfor height and free travel referring to Section 7C.
Adjust or correct if necessary.

ITEM 6-2
Brake Discs, Pads, Brake Drums and Shoes inspection

[Brake discs and pads]

1) Remove wheel and caliper but don't disconnect brake hose from
caliper,

2) Check front disc brake pads and discs for excessive wear, dam-
age and deftection. Replace parts as necessary. For details, re-
fer to Section 5.

Be sure to torque caliper pin bolts to specification.

[Brake drums and shoes]

1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for excessive wear
and damage, while wheels and drums are removed. Atthe same
time, check wheel cylinders for leaks. Replace these parts as
necessary.

For details, refer to Section 5.

ITEM 6-3

Brake Hoses and Pipes Inspection

Check brake hoses and pipes for proper hookup, leaks, cracks,
chafing and other damage.

Replace any of these parts as necessary.

CAUTION:
After replacing any brake pipe or hose, be sure to carry out

air purge operation.
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ITEM 6-4

Brake Fluid Change

Change brake fluid as follows.

Drain existing fluid from brake system completely, fill system with
above recommended fluid and carry out air purge operation.

For air purging procedure, refer to Section 5.
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1. Wear indicator
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ITEM 6-5
Parking Brake Lever and Cable Inspection

Parking brake lever

1) Checktoothtip of each notch for damage or wear. If any damage
or wear is found, replace parking lever.

2) Check parking brake lever for proper operation and stroke, and
adjust it if necessary.
For checking and adjusting procedures, refer to Parking Brake
inspection and Adjustment in Section 5.

Parking brake cable
Inspect brake cable for damage and smooth movement.
Replace cable i it is in deteriorated condition.

ITEM 6-6

Tire Inspection and Rotation

1) Check tires for uneven or excessive wear, or damage.
If defective, replace.
Refer to Section 3 for details.

2) Check inflating pressure of each tire and adjust pressure to
specification as necessary.
Refer to Section 3F for details.

NOTE:

¢ Tire inflation pressure should be checked when tires are
cool.

¢ Specified tire inflation pressure should be found on tire
placard orin owner’s manual which came with the vehicle.

3} Rotate tires.
For details, refer to Section 3F.
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ITEM 6-7

Wheel Discs, Wheel Bearing and Free Wheeling Hubs

(if equipped)

Wheel Discs Inspection

Inspect each wheel disc for dents, distortion and cracks. A disc in
badly damaged condition muslt be replaced.

Free Wheeling Hub Inspection (if equipped)

This is applicable to the vehicle equipped with free wheeling hubs.
Check free wheeling hub for proper operation (LOCK and FREE
positions). (The same check on both right and left wheels.)

For checking procedure, refer to Section 3D.

Wheel Bearing Inspection

Inspection of wheel bearing

1) Check front wheel bearing for wear, damage, abnormal noise or
rattles. For details, refer to Front Suspension Inspection in Sec-
tiornt 3D.

2) Check rear wheel bearing for wear, damage, abnormal noise or
rattles. For details, refer to Wheel Bearing inspection in Section 3E.

Inspection of front wheel bearing grease

1) Remove wheel hub referring to Front Wheel Hub Removal in
w Section 3D.

2) Check grease around front wheel bearing rollers for deteriora-
! 5 tion and capacity.

4 If grease is deteriorated, remove grease thoroughly and apply
enough amount of new wheel bearing grease. If grease is found
h M insufficient, add some more.
| 3) For reinstallation, refer to Wheel Hub Installation in Section 3D.

2~

NOTE:
® To reinstall bearing lock nut and lock plate, make sure to

Bl
]
torque them to specification.
® Be sure to tighten each bolt and nut to specified torque

when reinstalling them.

4) Upon completion of reinstalling all parts, check to make sure that
Wheel hub

" Wheel bearing front wheel bearing is not loose and wheel turns smoothly.
. Circlip

. Wheel bearing cil seal
. Wheel hub il seal

~: Greasing points

Poawn =
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ITEM 6-8

Suspension Inspection

Check suspension bolts and nuts for tightness and retighten them
as necessary.

Repair or replace defective parts, if any.

NOTE:
For details of check points, refer to tables of Tightening Torque
Specification in Section 3D and 3E.

Front
1) Check stabilizer bar for damage or deformation.
2) Check bushing for damage, wear or deterioration.

3) Inspect strut for damage, deformation, oil leakage and opera-
tion. If strut is found faulty, replace it as an assembly unit, be-
cause it can not be disassembled.

Refer to Front Suspension Inspection in Section 3D for opera-
tion check.

4) Inspect strut boot for damage or crack.

5) Inspect for cracks or deformation in spring seat.

6) Inspect for deterioration of bump stopper.

7) Inspect strut mount for wear, cracks or deformation.

8) Check ball joint stud dust seal (boot) for leaks, detachment, tear
or other damage. Check suspension arm bushing for damage,
wear or deterioration.

Rear
9) Check shock absorber for damage, deformation, oil leakage
and operation.
10) Check bushings for wear and damage.
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11} Check coil spring, trailing rod and upper arm for deformation
and damage.

12) Check trailing rod and upper arm bushings and bump stopper
for wear, damage and deterioration.

13) Check joint boot for breakage and damage.

14) Check other suspension parts for damage, loose or missing
parts; also for parts showing signs of wear or lack of lubrication.,
Replace any pans found defective in steps 1) to 14).

ITEM 6-9

Propeller Shafts and Drive Shafts Inspection
1)} Check universal joint and spline of propelier shaft for rattle. If
rattle is found, replace delective part with a new one.
~2) Check propeller shaft (front & rear) flange yoke bolts for tight-
ness, and retighten them as necessary.
Refer to Section 4B for tightening torque.

3) Check drive axle boots (wheel side and differential side)} for
leaks, detachment, tear or other damage.
Replace boot as necessary.
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1. Drain plug (Apply sealant)
2. Reverse idle gear shaft bolt (DO NOT LOOSEN IT)
3. Fier/level plug (Apply sealant}

Transfer

I\ o=
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ITEM 6-10

Transmission Oil Inspection and Change (For Manual
transmission)
Inspection
1} Inspect transmission case for evidence of oil leakage.
Repair leaky point if any.
2) Make sure that vehicle is placed level for oil level check.
3) Remove level plug of transmission.
4) Check oil level.
Oit level can be checked roughly by means of level plug hole.
That is, if oil flows out of level plug hole or if oil level is found up
to hole when level plug is removed, oil is properly filled.
If oit is found insufficient, pour specified amount of specified oil.
5) Tighten level plug to specified torque.
Referto Section 7A or 7A1 for installation and tightening torque.

Change .
Change transmission oil with new specified oil referring to Section
7A.

ITEM 6-12 and 6-13
Transfer and Differential Oil Inspection and Change

Inspection

1) Check transfer case and differential for evidence of oil leakage.
Repair leaky point if any.

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

3) Remove level plug of transfer and differentials (front and rear)
and check cil level.
Qil level can be checked roughly by means of level plug hole.
That is, if cil flows out of level plug hole or if oil level is found up
to hole when level plug is removed, oil is properly filled.
I oil is found insufficient, pour specified amount of specified cil.

CAUTION:
Hypoid gear oil must be used for differential.

4) Tighten level plug to specified torque.
Refer to Section 7A and 7E for tightening torque.

Change
Change transfer oil and differentials oit with new specified oil refer-
ring to Section 7A and 7E respectively.
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ITEM 6-14

Steering System Inspection
1} Check steering wheel for play and rattle, holding vehicle in
straight forward condition on the ground.

Steering wheel play: 10 -30mm (0.4 - 1.2 in.)

2) Check universal joints of steering shaft for rattle and damage. If
rattle or damage is found, replace defective part with a new one.

3) Inspect steering gear box for evidence of oil leakage. If leakage
is found, check oil level in gear box.

4) Check bolts and nuts for tightness and retighten them as neces-
sary. Repair or replace defective parts, if any.
Refer to table of TIGHTENING TORQUE SPECIFICATION of
Section 3B2 and 3C2 for particular check points.

NOTE:
For details of the above steps 1) to 4), refer to Section 3B2
and 3C2,

5) Check boots of steering linkage for damage (leaks, detachment,
tear, efc.). If darmage is found, replace defective boot with new
one.

6) Check wheel alignment.

NOTE:
For details of wheel alignment, referto WHEEL ALIGNMENT
of Section 3A.
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ITEM 6-15

Power Steering (P/S) System Inspection (if equipped)

1) Visually check power steering system for fluid leakage and hose
for damage and deterioration.
Repair or replace defective parts, if any.

2) Remove fluid tank cap and check fluid level indicated on level
gauge, which should be between MAX and MIN marks.
If it is tower than MIN, fill fluid up MAX mark.

NOTE:

¢ Be sure to use an equivalent of DEXRON®-II, DEXRON®-
IIE or DEXRON®-III for P/S fluid.

¢ Fluid level should be checked when fluid is cool.

3) Visually check pump drive belt for cracks and wear.
4) Check belt for tension, referring to item 1-1.
if necessary, have belt adjusted or replaced.

ITEM 6-16
All Hinges, Latches and Locks Inspection

Doors

Check that each door of front, rear and back doors opens and
closes smoothly and locks securely when closed.

If any malfunction is found, lubricate hinge and latch or repair door
lock system.

Engine hood

Check that secondary latch operates properly (check that second-
ary latch keeps hood from opening all the way even when pulling
hood release handle inside vehicle.). Also check that hood opens
and closes smoothly and properly and hood locks securely when
closed.

If any malfunction is found, lubricate hinge and latch, or repair hood
fock system.
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FINAL INSPECTION

WARNING:
When carrying out road tests, select a safe
place where no man or no running vehicle is

seen so as to prevent any accident.

Seats

Check that seat slides smoothly and locks securely at
any position. Also check that reclining mechanism of
front seat back allows it to be locked at any angle.

Seat Belt

Inspect belt systern including webbing, buckles, latch
plates, retractors and anchors for damage or wear.
If “REPLACE BELT" label on front seat belt is visible,
replace belt.

Check that seat belt is securely locked.

Battery Electrolyte Level Check

~Check that the electrolyte level of all battery cells is
between the upper and lower level lines on the case.
If battery is equipped with built-in indicator, check bat-
tery candition by the indicator.

Accelerator Pedal Operation
Check that pedal operates smoothly without getting
caught or interfered by and other part.

Engine Start
Check engine start for readiness.

Exhaust System Check
Check for leakage, cracks or loose supports.

Clutch (For Manual transmission)

Check for the following.

o Clutch is completely released when depressing
clutch pedal.

® No slipping clutch occurs when releasing pedal and
accelerating.

o Clutch itself is free from any abnormal condition.

Gearshift or Selector Lever (Transmission)
Check gear shift or selector lever for smooth shifting
1o all positions and for good performance of transmis-
sion in any position.

With autornatic transmission equipped vehicle, also
check that shift indicator indicates properly according
to which position select lever is shifted to.

CAUTION:

With automatic transmission equipped ve-
hicle, make sure that vehicle is at complete
stop when shifting selector lever to “P” range
position and release all brakes.

WARNING:

Before performing the following check, be
sure to have enough room around the vehicle.
Then, firmly apply both the parking brake and
the regular brakes. Do not use the accelerator
pedal. If the engine starts, be ready to turn off
the ignition promptly. Take these precautions
because the vehicle could move without warn-
ing and possibly cause personal injury or

Brake

[Foot brake]

Check the following:

® that brake pedal has proper travel,

® thal brake works properly,

o that it is free from noise,

¢ thal braking force is applied equalty on all wheels,
@ and that brake do not drag.

[Parking brake]
Check that lever has proper travel.

property damage.

On automatic transmission vehicles, try to start the
engine in each select lever position. The starting mo-
tor should crank only in “P” (Park) or “N” {(Neutral).
On manual transmission vehicles, place the shift le-
ver in “Neutral,” depress clutch pedal fully and try to
start.
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WARNING:

With vehicle parked on a fairly steep slope,
make sure nothing is in the way downhill to
avoid any personal injury or property damage.
Be prepared to apply regular brake quickly
even if vehicle should start to move.

Check to ensure that parking brake is fully effective
when the vehicle is stopped on the safe slope and
brake lever is pulled all the way.
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Steering

e Check to ensure that steering wheel is free from in-
stability, or abnormally heavy feefing.

e Check that the vehicle does not wander or pull to
one side.

Engine

e Check that engine responds readily at all speeds.

e Check that engine is free from abnormal noise and
abnormal vibration.

Body, Wheels and Power Transmitting System
Check that body, wheels and power transmitting sys-
tem are free from abnormal noise and abnormal
vibration or any other abnormal condition.

Meters and Gauge
Check that speedometer, odometer, fuel meter, tem-
perature gauge, etc. are aperating accurately.

Lights
Check that all lights operate properly.

Windshield Defroster

Periodically check that air comes out from defroster
outlet when operating heater or air conditioning.

Set fan switch lever to “HI” position for this check.

RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil . SG, SH or SJ (Refer to engine oil viscosity chart in item 1-4)

Engine coolant (Ethylene glycol

“Antifreeze/Anticorrosion coolant”
base coolant)

Brake fluid DOT 3

Manual transmission oil

Refer to Section 7A.

Transfer oil

Differential il (front & rear) Refer to Section 7E or 7F.

Power steering fluid An equivalent of DEXRON®-11, DEXRON®-IIE or DEXRON®-III
Door hinges Engine oil or water resistance chassis grease

Hood latch assembly

Key lock cylinder Spray lubricant
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SECTION 6

ENGINE GENERAL INFORMATION AND

o
DIAGNOSIS

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
ornear the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

o Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LQCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module {(SDM). ’
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DTC P0O115 Engine Coolant Temp.

Circuit Malfunction . ..................
DTC P0120 TP Circuit Malfunction .. .. ..
DTC P0O121 TP Circuit Performance

Problemy . ...
DTC P0130 HO2S-1 Circuit

Malfunction ............. . ... ...,
DTC P0133 HO2S-1 Circuit Slow

Response .............iieiiiinann..
DTC P0134 HO25-1 No Activity

Detected ........... ... it
DTC P0O135 HO25-1 Heater Circuit

Mallunction ............c v iirvnn.n.
DTC P0136 HO2S-2 Circuit

Malfunction ............. v,
BTC P0141 HO2S-2 Heater Circuit

Malfunction ........... ... ... . ... ..
DTC PO171 Fuel System too Lean or

DTC P0172 Fuel System too Rich .. ...
DTC P0O300 Random Misfire Detected,

CTC P0O301 Cylinder 1 Misfire Detected,

DTC P0302 Cylinder 2 Mistire Detected,

DTC P0303 Cylinder 3 Misfire Detected or

DTC P0304 Cylinder 4 Misfire

Detected ...........cciii...
DTC P0335 CKP Sensor Circuit

Malfunction ........... ... i,
DTC P0340 CMP Sensor Circuit

Malfunction ........ .o,
DTC P0400 EGR Flow

Malfunction .. ... .. .. ... . ... .. ...

DTC P0403 EGR Circuit Malfunction . ...
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Malfunction ............ ...t 6-82
DTC P0505 Idle Air Control System

Malfunction ........... ...t 6-84
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Sensor Circuit Malfunction ............ 6-89
DTC P1450 Barometric Pressure Sensor

Circuit Malfunction ................... 6-91
DTC P1451 Barometric Pressure Sensor

Perormance Problem ................ 6-91
DTC P1500 Engine Starter Signal Circuit

Malfunction ............ ... .o, 6-92
DTC P1510 ECM Back-Up Power

Supply Malfunction ..-................ 6-93
B-1 Fuel Pump Circuit Inspection ....... 6-94
B-2 Fuel Injectors and Circuit
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B-3 Fuel Pressure Inspection .......... 6-96
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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 an millimeter (ten thousands of inch). Accordingly,
when any internal engine pans are serviced, care and cleanliness
are important. Throughout this section, 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.

¢ A liberal coating of engine oil should be applied to friction areas
during assembly to protect and lubricate the surface on initial op-
eration.

e Whenever valve train components, pistons, piston rings, con-
necting rods, rod bearings and ¢rankshaft journal bearings are re-
moved 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.

¢ 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.

e Throughout this manual, the four cylinders of the engine are iden-
tified by numbers: No.1 (1), No.2 {2), No.3 (3) and No.4 (4) as
counted from crankshaft pulley side to flywheel side.

GENERAL INFORWVATION ON ENGINE SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE

SHOULD BE NOTED CAREFULLY, ASIT IS IMPORTANT IN PRE-

VENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE EN-

GINE PERFORMANCE.

* 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.

¢ It should be kept in mind, while working on engine, that 12-volt
electrical system is capable of violent and damaging short cir-
cuits. When perfarming any work where electrical terminals could
possibly be grounded, ground cable of the battery should be dis-
connected at battery.

e 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.
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With short pipe. fil hose as tar as it reaches pipe
joint as shown.

Hose

W 22 i,
et 11
v YR 22
Clamp securaly at a position

3107 mm {0.12 - 0.27 in.}
from hose end.

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

‘ Clamp securely at a position
¥~ 3107 mm (0.12-0.27 In.)

from hose end.

With bent plpe, fit hose as far as its bent part as
shown or Uill pipe is about 20 - 30 mm
(0.79 ~ 1.18 in.} into hose,

|

Clamp securely ata
position 3 to 7 mm
(0.12~0.27 in.)
from hose end.

A

with straight pipe, fil hose till pipe is aboul 20
to 30 mm {0.79 - 1.18 in.) the hose.

LRI

TNt I IS

- 14— 2010 30 mm
—_— ] fe— (0.79 - 1.18in.)
Clamp

Clamp securely at a position 3 1o 7 mm
(0.12 = 0.27 in.} trom hose end.
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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 pump and fuel pressure regulator)
is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected,
Before loosening or disconnecting fuel feed line, make sure to re-
lease fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE".

A small amount of fuel may be released after fuel line is discon-
nected.

In order to reduce the chance of personal injury, cover fitting to be
disconnected with a shop cloth. Put that cloth in an approved con-
tainer when disconnection is completed.

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

e 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 Connec-
tion™.

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

o When installing fuel filter union bolt or plug bolt on union bolt, al-
ways use new gasket and tighten it to specified torque. See Sec-
tion 6C for specified torque.

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

e When connecting fuel pipe flare nut, first tighten flare nut by hand
and then tighten it to specified torque, using back-up wrench,
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FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. if done so,

it may cause adverse effect to catalyst.

[A)

[B]

[A]): LH steering vehicie 2. Heater unit
[B]: RH steering vehicle 3. ECM
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After making sure that engine is cold, release fuel pressure as fol-
fows.

1) Place transmission gear shift lever in “Neutral”, set parking
brake, and block drive wheels.

2) Disconnect fuel pump relay (relay with Pink wire) (1) from its
connector.

3) Remove fuel filler cap to release fuel vapor pressure in fuel tank
and then reinstall it.

4) Startengine and runittill it stops for lack of fuel. Repeat cranking
engine 2 — 3 times for about 3 seconds each time to dissipate
fuel pressure in lines. Fuel connections are now safe for servic-
ing.

5) Upon completion of servicing, connect fuel pump relay to its con-
nector.

FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make sure

that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel pump) and
then turn it OFF. Repeat this (ON and OFF) 3 or 4 times and ap-
ply fuel pressure to fuel line (till fuel pressure is felt by hand
placed on fuel retumn hose).

2) In this state, check to see that there are no fuel leakages from
any part of fuel system.
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GENERAL DESCRIPTION

ENGINE DIAGNOSIS

This vehicle is equipped with an engine and emission contro! system which are under control of ECM.

The engine and emission control system in this vehicle are controlled by ECM. ECM has an On-Board Diagnostic
System which detects a malfunction in this system and abnormality of those parts that influence the engine exhaust
emission. When diagnosing engine troubles, be sure to have full understanding of the outline of “On-Board Diag-
nostic System” and each item in “Precaution in Diagnosing Trouble” and execute diagnosis according to “ENGINE

DIAGNOSTIC FLOW TABLE".

There is a close relationship between the engine mechanical, engine cooling system, ignition system, exhaust
system, efc. and the engine and emission control system in their structure and operation. In case of an engine
trouble, even when the malfunction indicator lamp {MIL) doesn’t turn ON, it should be diagnosed according to this

flow table.
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ON-BOARD DIAGNOSTIC SYSTEM

ECM in this vehicle has following functions.

¢ When the ignition switch is turned ON with the engine at a stop,
MIL (1) turns ON to check the bulb of the malfunction indicator
lamp (MIL).

e When ECM detects a malfunction which gives an adverse effect
to vehicle emission while the engine is running, it makes the mal-
function indicator lamp in the meter cluster of the instrument pan-
el turn ON or flash (flashing only when detecting a misfire which
can cause damage to the catalyst) and stores the malfunction
area in its memory.

(If it detects that continuously 3 driving cycles are normal after de-
tecting a malfunction, however, it makes MiL turn OFF although
DTC stored in its memory will remain.)

® As a condition for detecting a malfunction in some areas in the
system being monitored by ECM and turning ON the malfunction
indicator lamp due to that malfunction, 2 driving cycles detection
logic is adopted to prevent erroneous detection.

e When a malfunction is detected, engine and driving conditions
then are stored in ECM memory as freeze frame data. (For the
details, refer to description on Freeze frame data.)

e |t is possible to communicate by using not only SUZUKI scan tool
(2) but also generic scan tool. (Diagnostic information can be ac-
cessed by using a scan tool.)
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1. Trouble Code
2, Engine Speed
3. Eng Cool Tmp
4, Vehicle Spd.
5. MAP Sensor
6. St Term FT1
7. Lg. Tem FT1
8. Fuel 1 Stai.

9. Fuel 2 Stat.

10. Load value

An Example of Freeze Frame Data

PO102

782 RFM
80°C
Okm/h

39 kPa
~0.8% Lean
-1.6% Lean
Claosed Loop
Not used

25.5%

{159
y

154, 2nd or 3rdin parentheses here represants which
pasition in the order the matfunciion is detected.
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Warm-Up Cycle

A “warm-up cycle” means sufficient vehicle operation such that the
coolant temperalure has risen by at least 22°C (40°F) from engine
slarting and reaches a minimum temperature of 70°C (160°F).

Driving Cycle
A “driving cycle” consists of two parts, engine startup and engine
shutoff.

2 Driving Cycles Detection Logic

The malfunction detected in the first driving cycle is stored in ECM
memory (in the form of pending DTC) but the malfunction indicator
lamp does not light at this time. It lights up at the second detection
of same malfunction also in the next driving cycle.

Pending Diagnostic Trouble Code (DTC)

Pending DTC means a DTC detected and stored temporarily at 1
driving cycle of the DTC which is detected in the 2 driving cycles
detection logic.

Freeze Frame Data

ECM stores the engine and driving conditions (in the form of data
as shown at the left) at the moment of the detection of a malfunction
in its memory. This data is called “Freeze frame data”.

Therefore, itis possible to know engine and driving conditions (e.q.,
whether the engine was warm or not, where the vehicle was running
or stopped, where airffue! mixture was lean or rich) when a malfunc-
tion was detected by checking the freeze frame data. Also, ECM
has a function to store each freeze frame data for three different
malfunctions in the order as the malfunction is detected. Utilizing
this function, it is possible to know the order of malfunctions that
have been detected. lts use is helpful when rechecking or diagnos-
ing a trouble.

Priority of freeze frame data:

ECM has 4 frames where the freeze frame data can be stored. The
first frame stores the freeze frame data of the malfunction which
was detected first. However, the freeze frame data stored in this
frame is updated according to the priority described below. (If mal-
function as described in the upper square “1" below is detected
while the freeze frame data in the lower square “2” has been stored,
the freeze frame data “2” will be updated by the freeze frame data
u1n.)

PRIORITY FREEZE FRAME DATA IN FRAME 1
Freeze frame data at initial detection of
1 malfunction among misfire detected

(P0O300~ P0304), fuel system too lean
(P0171) and fuel system too rich (P0172)

2 Freeze frame data when a malfunction
other than those in “1” above is detected.

In the 2nd through the 4th frames, the freeze frame data of each
malfunction is stored in the order as the malfunction is detected.
These data are not updated.

Shown in the table below are examples of how freeze frame data
are stored when two or more malfunctions are detected.
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FRAME 1 FRAME 2 FRAME 3 FRAME 4
FRAME
MALEUNCTION FREEZE FRAME DATA| 1st FREEZE FRAME | 2nd FREEZE FRAME | 3rd FREEZE FRAME
DETECTED ORDER to be updated DATA DATA DATA
No malfunction No freeze frame data
1 | PO400 (EGR) detected Data gt P0O400 Data gt P0400 _ _
detaction detection
2 P0171 (Fuel system) Data at PO171 Data at P0400 Data at PO171 _
detected detection detection detection
3 P0300 (Misfire) Data at P0171 Data at P0400 Data at PO171 Data at P0O300
detected detection detection detection detection
4 P0301 {Misfire) Data at PO171 Data at P0400 Data at PO171 Data at PO300
detected detection detection detection detection
Freeze frame data clearance: .
The freeze frame data is cleared at the same time as clearance of
diagnostic trouble code (DTC).
R suzukisedal | Data Link Connector (DLC)
" cata line DLC in compliance with SAE J1962 in its installation position, the
Pt P P
tol1s1al13l12] ulwo] 8 shape of connector and pin assignment.
sl7|e|5]efafz]n Serial data line(K fine of ISO 9141) is used for SUZUKI scan tool or
generic scan tool to communicate with ECM.
SUZUKI serial data line is used for SUZUKI scan too! to communi-
— ‘2‘(’:‘3 g:gzgg cate with control module {(except of ECM; ABS control module,

Airbag SDM and immobilizer control module).

K line ot 1SO 9141
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PRECAUTION IN DIAGNOSING TROUBLE

¢ Don't disconnect couplers from ECM, battery cable from battery, ECM ground wire harness from engine or main
fuse before confirming diagnostic information (DTC, freeze frame data, etc.) stored in ECM memory.

e Diagnostic information stored in ECM memory can be cleared as well as checked by using SUZUKI scan tool
or generic scan tool. Before using scan tool, read its Operator's (Instruction) Manual carefully to have good un-
derstanding as to what functions are available and how to use it.

® Prigrities for diagnosing troubles
if two or more diagnostic trouble codes (DTCs) are stored, proceed to the flow table of the DTC which has de-
tected earliest in the order and follow the instruction in that table.
if no instructions are given, troubleshoot diagnostic trouble codes according to the following priorities.

(1) Diagnostic trouble codes other than fuel trim malfunction (DTC P0171, P0172), EGR (DTC P0400), and mis-
fire (DTC PO300 ~ PO304).

(2) Fuel trim malfunction (DTC P0171, P0172) and EGR (DTC P0400).

(3) Misfire (DTC P0O300 ~ PO304)

¢ Be sure to read “Precautions for Electrical Circuit Service” in Section 0A before inspection and observe what is
written there.

¢ ECM Replacement or Substitution
When substituting a known-good ECM, check for following conditions. Neglecting this check may cause damage
to known-good ECM.

- — Resistance value of all relays, actuators is as specified respectively.

— MAF sensor, MDP sensor and TP sensor are in good condition and none of power circuits of these sensors
is shorted to ground.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

STEP ACTION YES NO
1 Customer Complaint Analysis Go to Step 2. Perform customer
1) Perform customer complaint analysis. complaint analysis.
Was customer complaint analysis performed?
2 Diagnostic Trouble Code (DTC} and Freeze Frame 1) Print DTC and Go to Step 4.
Data Check, Record and Clearance freeze frame
1) Check for DTC referring to the next page. data or write then
Is there any DTC(s)? down and clear
by referring to
“OTC Clearance”
in this section.
2) Goto Step 3.
3 Visual Inspection 1) Repairorreplace | Go to Step 5.
1) Perform Visual inspection referring to the “Visual malfunction part.
Inspection” in this section. 2) Goto Step 11.
Is there any faully condition?
4 Visual Inspection Go to Step 8.
1) Perform visual inspection referring to the “Visual
Inspection” in this section.
Is there any faulty condition?
5 Trouble Symptam Confirmation Go to Step 6. Goto Step 7.
1} Confirm trouble symptom referring to the “Trouble
Symptom Confirmation” in this section.
Is trouble symptom identified?
6 Rechecking and Record of DTC/Freeze Frame Data Goto Step 9. Go to Step 8.
1) Recheck for DTC and freeze frame data referring
to “DTC Check” in this section.
|s there any DTC(s)?
7 Rechecking and Record of DTC/Freeze Frame Data Go to Step 10.
1) Recheck for DTC and freeze frame data referring
to “DTC Check” in this section.
|s there any malfunction DTC(s)?
8 Engine Basic Inspection and Engine Diagnosis Table Go to Step 11. 1) Check and repair
1} Check and repair according to “Engine Basic Check” malfunction
and “Engine Diagnosis Table” in this section. part(s).
Are check and repair complete? 2) Go to Step 11.
9 Troubleshooting for DTC
1) Check and repair according to applicable DTC diag.
flow table in this section.
Are check and repair complete?
10 Check for Intermittent Problems 1) Repairorreplace | Go to Step 11.
1) Check for intermittent problems referring to the next malfunction
page. part(s).
Is there any faulty condition? 2) Go to Step 11.
11 Final Confirmation Test Go to Step 6. End.
1) Clear DTC if any.
2) Perform final confirmation test referring to the next
page.
Is there any problem symptom, DTC or abnormal
condition?
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1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (failure, complaint) and how it occurred as described by the customer. For this
purpose, use of such an inspection form will facilitate collecting information to the point required for proper
analysis and diagnosis.

2. DIAGNOSTIC TROUBLE CODE (DTC)/FREEZE FRAME DATA CHECK, RECORD AND
CLEARANCE

First, check DTC (including pending DTC), referring to “DTC check” section. If DTC is indicated, print it and
freeze frame data or write them down and then clear them by referring to “DTC clearance” section. DTC indi-
cates maliunction that cccurred in the systern but does not indicate whether it exists now or it occurred in the
past and the normal condition has been restored now. To check which case applies, check the symptom in
question according to Step 5 and recheck DTC according to Step 6 and 7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC (including pending
DTC) in this step will lead to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in trouble-
shocting.

3 and 4. VISUAL INSPECTION
As a preliminary step, be sure to perform visual check of the items that support proper function of the engine
referring to “Visual Inspection” section.

5. TROUBLE SYMPTOM CONFIRMATION
Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC/freeze frame data
check, confirm trouble symptoms. Also, reconfirm DTC according to “DTC Conlirmation Procedure” described
in each DTC Diagnosis section.

6 and 7. DTC/FREEZE FRAME DATA RECHECK, RECORD AND CLEARANCE
Refer to “DTC CHECK” section for checking procedure.

8. ENGINE BASIC CHECK AND ENGINE DIAGNOSIS TABLE
Perform basic engine check according to the “Engine Basic Check Flow Table" first. When the end of the flow
table has been reached, check the parts of the system suspected as a possible cause referring to “Engine
Diagnosis Table™ and based on symptoms appearing on the vehicle (symptoms obtained through steps of cus-
tomer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace
faulty parts, if any.

9. TROUBLESHOOTING FOR DTC (See each DTC Diag. Flow Table)
Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM or other
pant and repair or replace faulty parts.

10. CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“INTERMITTENT AND POOR CONNECTION" in Section OA and related circuit of DTC recorded in Step 2.

11. FINAL CONFIRMATION TEST
Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once and perform DTC confirmation procedure and confirm
that no DTC is indicated.
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CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name;

Model: VIN:

Date of issue:

Date Reg. Date of problem: Mileage:

PROBLEM SYMPTOMS

CDifficult Starting OPoor Driveabllity

DONo cranking OHesitation on acceleration
ONo initial combustion CBack fire/After fire

OPoor starting at (OCold/©OWarm/{CAlways) OLoss of power

QOther CSurging

CAbnormal knocking
OOther

OPoor Idling OEngine Stall when

OPoor fast idie Cimmediately after start

DAbnormal idling speed (OHigh Dlow) {  r/min.) CAccel. pedal is depressed

OUnstable . TAccel. pedal is released

SHunting ( r/min. to r/min.) Oload is applied OA/C OElectrical load OP/S
DOther OOther

OOTHERS:

VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition

Weather OFair OCloudy DORain OSnow OAlways OOther { °F °C)

Temperature CHot OWarm OCceol DCold DAlways

Frequency CAlways DSometimes ( times/  day, month) OOnly once E1Under certain condition

Road DUrban OSuburbs DHighways QOMountainous (OUphill ODownhill} OPaved road OGravel

OOther
Vehicte Condition

Engine OCold OWarming up phase OWarmed up CAlways OOther at starting Olmmediately after starnt/
condition ORacing without load OEngine speed (  r/min.)

Vehicle CiDuring driving: CIConstant spead (  km/h, mile/h} OAccelerating C1Dacelerating ORight hand corner
condition OLeft hand corner OWhen shifting {Lever posilion )} GAt stop OOther ( )

Malfunction

indicator lamp | DAlways ON OSometimes ON CAlways OFF 0OGood condition [IFlashing

condition

. . First check: ONo code TOMalfunction code { )
Diagnostic frouble code -
Second check: ONo code OMalfunction code ( )

NOTE:

The above form is standard sample. It should be modified according to conditions characteristic of each

market.
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MALFUNCTION INDICATOR LAMP (MIL) CHECK

1) Turn ON ignition switch (but the engine at stop} and check that
MIiL lights.
If MIL does not light up or dims, go to “Diagnostic Flow Table A-17
for troubleshooting.

2) Start engine and check that MIL turns OFF.
If MIL remains ON, and no DTC is stored in ECM, go to “Diag-
nostic Flow Table A-2" for troubleshooting.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK

1) Prepare generic scan tool or SUZUKI scan tool.

2) Connect it to data link connector (DLC) located on underside of
instrument panel at driver’s seat side.

Special Tool

{A): 09931-76011 (SUZUKI scan tool)
(B): Mass storage cartridge
{C):16/14 pin DLC cable

3) Turn ignition switch ON and confirm that MIL lights.

4) Read DTC, pending DTC and freeze frame data according to
instructions displayed on scan tool and print them or write them
down. Refer to scan tool operator's manual for further details.
If communication between scan tool and ECM is not possible,
check if scan tool is communicable by connecting it to ECM in
another car. H communication is possible in this case, scan tool
is in good condition. Then check data link connector and serial
data line (circuit) in the car with which communication was not
possible.

5) After completing the check, tum ignition switch off and discon-
nect scan tool from data link connector.

DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

1) Connect generic scan too!l or SUZUKI scan tool to data link con-
nector in the same manner as when making this connection for
DTC check.

2) Turn ignition switch OFF and then ON.

3) Erase DTC and pending DTC according to instructions dis-
played on scan tool. Refer to scan tool operator’s manual for fur-
ther details.

4) After completing the clearance, turn ignition switch OFF and dis-
connect scan tool from data link connector.

NOTE:

DTC and freeze frame data stored in ECM memory are also

cleared in following cases. Be careful not to clear them be-

fore keeping their record.

e When power to ECM is cut off (by disconnecting battery
cable, removing fuse or disconnecting ECM connectors).

e When the same malfunction (DTC) is not detected again
during 40 engine warm-up cycles (see P.6-7).
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DIAGNOSTIC TROUBLE CODE (DTC) TABLE

DETECTING CONDITION
DTC NO. DETECTED ITEM (DTC will set when detecting:) MIL
Sensor output too low
PO10 Mass air flow circuit (or MAF sensor circuit shorted to ground) 1 driving
100 malfunction Sensor output too high cycle
(or MAF sensor circuit open)
High temperature-low voltage
PO110 Intake air temp. circuit (or |AT sensor circuit shorted to ground) 1 driving
malfunction Low temperature-high voltage cycle
(or IAT sensor circuit open)
High temperature-low voltage
p Engine coolant temp. (or ECT sensor circuit shorted to ground) 1 driving
o115 circuit malfunction Low temperature-high voltage cycle
{or ECT sensor circuit open)
Low voltage
P0120 Throttle position circuit (or TP sensor circuit shorted to ground) 1 driving
malfunction High voltage cycle
{or TP sensor circuit open)
P0O121 Throttle position circuit Poor performance of TP sensor 2 driving
performance problem cycles
HO2S-1 circuit low Max. output voltage of HO2S-1 is lower
P0130 voltage than specification (or HO2S-1 circuit open) 2 driving
HO25-1 circuit high Min. output voltage of HO2S-1 is higher cycles
voltage than specification

P0133 HO2S-1 circuit slow Response time of HO2S-1 output 2 driving

response voltage is longer than specification cycles

P0134 HO2S-1 no activity Output voltage of HO2S-1 fails to go 2 driving

detected above specification (or HO2S-1 circuit cycles
shorted to ground)

P0135 HO2S-1 heater circuit Terminal voltage is out of specification 2 driving

malfunction or electric current of heater is out of cycles
specification at heater ON

P0136 HO2S-2 circuit HO2S-2 output voltage is out of 2 driving

malfunction specification on average {or HO2S-2 cycles
_ circuit open or short)
P0141 HO2S-2 heater circuit Terminal voltage is out of specification or 2 driving
malfunction electric current of heater is out of cycles
specification at heater ON

PO171 Fuel system too lean Total trim (short and long terms added) 2 driving
is larger than specification for specified time cycles
or longer. (Fuel trim toward rich side is '
large.) )

P0O172 Fuel system too rich Total trim (short and long terms added) 2 driving
is smaller than specification for specified cycles
time or longer. (Fuel trim toward lean side is
large.)

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

ENGINE DIAGNOSIS 6-15

DETECTING CONDITION
DTC NO. DETECTED ITEM (DTC will set when detecting:) ML
P0300 Random misfire detected Misfire of such level as to cause MIL blinks
PO301 Cylinder 1 misfire damage to three way catalyst. during actual
detected misfire and
P0302 Cylinder 2 misfire remain
detected continuously
P0303 Cylinder 3 misfire illuminated
detected otherwise.
P304 Cylinder 4 misfire
detected Misfire of such level as to deteriorate 2 driving
emission but not to cause damage to cycles
three way catalyst.
P0O335 Crankshaft position No signal during engine running and 1 driving
sensor circuit malfunction CMP sensor signal inputting. cycle
P0340 Camshaft position sensor No signal for 3 sec. during engine cranking. 1 driving
circuit malfunction cycle
P0400 Exhaust gas recirculation Excessive or insufficient EGR flow. 2 driving
flow malfunction cycles
P0O403 EGR valve circuit EGR valve electrical circuit open or short. 1 driving
malfunction cycle
PC420 Catalyst system efficiency Output wave forms of HO25-1 and 2 driving
below threshold HO2S-2 are similar. cycles
P0443 Evaporative emission Monitor signal of EVAP canister purge valve is | 2 driving
control system purge control | different from command signal (circuit open or | cycles
valve circuit malfunction short).
P0460 Fuel level sensor circuit high | Fuel level sensor circuil open (high voltage). 2 driving
input cycles
P0500 Vehicle speed sensor No signal during fuel cut. 2 driving
malfunction cycles
P0O505 Idle air control system Difference between desired idle speed 2 driving
malfunction and actual idle speed continues to cycles
exceed specified value for longer than
specified time.
P0601 Intemal control module Data write error when written in to ECM. 1 driving
memory check sum error cycle
P1408 Manitfold differential Manifold differential pressure sensor 2 driving
pressure sensor circuit output voltage is higher or lower than cycles
malfunction specified value (or sensor circuit shorted
to ground or open).
P1450 Barometric pressure Barometric pressure is lower or higher 1 driving
sensor circuit malfunction than specification. cycle
P1451 Barometric pressure Cifference between intake manifold 2 driving
sensor performance pressure and barometric pressure is cycles
problem larger than specification.
P1500 Engine starter signal Engine starts with no starter signal or 2 driving
circuit malfunction signal input during long period after start. cycles
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DETECTING CONDITION

DTC NO. DETECTED ITEM (DTC will set when detecting:) MIL
P1510 ECM back-up power No back-up power after starting engine. 1 driving

supply malfunction cycle
P1620 ECU code not registered
P1621 N¢ ECU code transmitted

from Immobilizer Control .

Module Refer to Section 8G.
P1622 Fault in ECM
P1623 ECU code not matched
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FAIL-SAFE TABLE
When any of the following DTCs is detected, ECM enters fail-safe mode as long as maltfunction continues to exist
but that mode is canceled when ECM detects normal condition after that.

DTC NO, TROUBLE AREA FAIL. SAFE OPERATION

PO100 MAF SENSOR ® Injector drive time (fuel injection volume) is determined according to
throttle valve opening and engine speed.

¢ EGR valve stops.

e Air flow of IAC valve is limited.

P0O110 IAT SENSOR Each control is performed on the basis of 23°C intake air temp.
PO115 ECT SENSOR Each control is performed on the basis of 30.1°C engine coolant temp.
P0O120 TP SENSOR Each control is except 4-A/T performed on the basis of 124.5° throttle
PO121 valve opening.
P0460 FUEL LEVEL SENSOR | Each control is performed in the basis of full fuel level.
P0O500 VEHICLE SPEED Air flow of IAC valve is limited.

SENSOR .
P1450 BAROMETRIC Each contro! is performed based on 760 mmHg barometric

PRESSURE SENSOR | pressure.
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SCAN TOOL DATA .
As the data values given below are standard values estimated on the basis of values obtained from the normally

operating vehicles by using a scan 100l, use them as reference values. Even when the vehicle is in good condition,
there may be cases where the checked value does not fall within each specified data range. Therefore, judgment
as abnormal should not be made by checking with these data alone.

Also, conditions in the below table that can be checked by the scan tool are those output from ECM as Commands
and there may be cases where the engine or actuator is not operating (in the condition) as indicated by the scan

tool. Be sure to use the timing light to check the ignition timing.

NOTE:

¢ For asterisk (><) marked item in OTHER column, item can be read only SUZUKI scan tool.

¢ When checking the data with the engine running at idle or racing, be sure to shift M/T gear to the neutral
gear position and pull the parking brake fully. Also, it nothing or “no load” is indicated, turn OFF A/C,
all electric loads, P/S and all the other necessary switches.

NORMAL CONDITION/
SCAN TOOL DATA CONDITION REFERENCE VALUE OTHER
COOLANT TEMP. ‘| At specified idle speed after warming up. 80 -90°C (176 — 194°F)
(Engine Coolant Temp.}
INTAKE AIR TEMP. At specified idle speed after warming up. Environmental +20°C ( +35°F)
temnp. -5°C -9°F
DESIRE IDLE Al idling with no load after warming up. 797 rpm *
(Desired idle speed) )
CLOSED THROT POS Ignition Accelerator pedal released. ON *
(Closed Throttle Position) | switch ON Accelerator pedal depressed. OFF :
IAC FLOW DUTY At specified idie speed after warming up. 25-31% ®
ENGINE SPEED At idling with no load after warming up. Desired idle speed £
50 rpm
SHORT FT B1 At specified idle speed after warming up. —25 - 32%
{Short Term Fuel Trim)
LONG FT B1 At specified idle speed after warming up. -16.4 - 20.8%
(Long Term Fuel Trim)
IGNITION ADVANCE At specified idle speed with no load after 6-10°
warming up.
BATTERY VOLTAGE Ignition switch ON/engine stopped. 10-14V *
MAF (Mass Air Flow Rate} | Atspecified idle speed with noload after warming up. 25+08g9/s
0.33 = 0.11 Ib/min.
At 2500 /min with no lpad after warming up. 72+1.0g/s
0.95 = 0.13 Ib/min.

INJ PULSE WIDTH At specified idle speed with noload after warming up. 3.5+ 0.8msec

(Fuel Injection Pulse Width) 1"y 5500 r/min with no load after warming up. 3.2+ 0.8 msec *

THROTTLE PCS . Ignition switch ON/ | Accelerator pedal released. 17 + 5%

{Absolute Throttle Pesition) | warmed up engine Accelerator pedal depressed 86 « 10%
stopped. fully,

TP SENSOR VOLT Ignition switch ON/ | Accelerator pedal released. 0.88+0.16V

(TP Sensor Output Voltage) | warmed up engine ™y - jo o0 pedal depressed 408 = 0.20 V sk
stopped. fully.

Q2581 51 Al specified idle speed after warming up. 0.01-095V

(HO2S-1 Output Voltage)

02581 82 When engine is running at 2000 /min. for 3 min. 0.01-095V

(HO2S-2 Qutput Voltage) or longer after warming up.

FUEL SYSTEM At specified idle speed after warming up. Closed

(Fuel System Status)

CALC LOAD At specified idle speed with no load after warming up. 10 - 25%

(Calculated Load Value) At 2500 r/min. with no load after warming up. 10 -25%
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NORMAL CONDITION/
SCAN TOOL DATA CONDITION REFERENGE VALUE OTHER

TOTAL FUEL TRIM At specified idle speed after warming up. =35 - +35% t

MAP (Intake Manifold Al specified idle speed after warming up. 25.8 -51.6kPa,

Absolute Pressure) 7.9-15.7 in.Hg

CANIST PRG DUTY Al specified idle speed after warming up. 0%

(EVAP Canister Purge X

Fiow Duty)

Vehicle Speed. Al stop. 0 km/h O MPH

FUEL CUT When engine is at fuel cut condition, ON .

=

QOther than fuel cut condition. OFF

EGR VALVE At specified idle speed after warming up. 0% *

A/C SWITCH When A/C not operating. OFF )

(it equipped) When A/C operating. ON

PSP SWITCH Engine running at idle speed and steering wheel at OFF

(it equipped) straight-ahead position. %
Engine running at idle speed and steering wheel ON "
turned to the right or left as far as it stops.

FUEL TANK LEVEL Ignition switch ON. 0-100% *
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SCAN TOOL DATA DEFINITIONS
COOLANT TEMP (ENGINE COOLANT TEMP,,
°CI°F)

It is detected by engine coolant temp. sensor.

T A

INTAKE AIR TEMP (°C/°F)
it is detecied by intake air temp. sensor.

DESIRE IDLE (DESIRED IDLE SPEED RPM)
The desired idle speed is an ECM internal parameter
which indicates the ECM requested idle. If the engine
is not running, the number is not valid.

CLOSED THROT POS (CLOSED THROTTLE
POSITION ON/OFF)

This parameter will read ON when the throttle valve
is fully closed, or OFF when the throttle is not fully
closed.

IAC FLOW DUTY (%)
This parameter indicates IAC valve opening rate
which controls bypass air flow.

ENGINE SPEED (RPM)
Itis computed by reference pulses from the Camshaft
Position Sensor.

SHORT FT B1 (SHORT TERM FUEL TRIM, %)
Short term fuel trim value represents short term
corrections to the air/fuel mixture computation. A val-
ue of 0 indicates no correction, a value greater than
0 means an enrichment correction, and a value less
than O implies an enleanment carrection.

LONG FT B1 (LONG TERM FUEL TRIM, %)
Longterm fuel trim value represents long term correc-
tions to the air/iuel mixture computation. A value of 0
indicates no correction, a value greater than 0 means
an enrichment correction, and a value less than 0 im-
plies an enleanment correction.

IGNITION ADVANCE (IGNITION TIMING AD-
VANCE FOR NO.1 CYLINDER, °)

Ignition timing of No.1 cylinder is commanded by
ECM. The actualignition timing should be checked by
using the timing light.
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BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage in-

miHaA f H
putied rom main

MAF (MASS AIR FLOW RATE, g/s, Ib/min.)
It represents total mass of air entering intake manifold
which is measured by mass air flow sensor.

INJ PULSE WIDTH (FUEL INJECTION PULSE
WIDTH, msec)

This parameter indicates time of the injector drive
{valve opening) pulse which is output from ECM (but
injector drive time of No.1 cylinder for multi port fuel

injection).

THROTTLE POS (ABSOLUTE THROTTLE
POSITION, %)}

When throttle position sensor is fully closed position,
throttle opening is indicated as 0% and 100% for full
open position.

TP SENSOR VOLT (TP SENSOR OUTPUT
VOLTAGE, V)

Throttle Position Sensor reading provides throttle
valve opening information in the form of voltage.

OXYGEN SENSOR B1 §1 (HO2S-1 OUTPUT
VOLTAGE, V)

it indicates output voltage of HO2S-1 installed on ex-
haust manifold (pre-catalyst).

OXYGEN SENSOR B1 S2 (HO25-2 OUTPUT
VOLTAGE, V)

Itindicates output voltage of HO2S-2 installed on ex-
haust pipe (post-catalyst). It is used to detect catalyst
deterioration.

FUEL SYSTEM (FUEL SYSTEM STATUS)
Airffuel ratio feedback loop status displayed as one of
the followings.

OPEN: Open loop-has not yet satisfied conditions to
go closed loop.

CLOSED: Closed loop-using oxygen sensor(s) as
feedback for fuel control.

OPEN-DRIVE COND: Open loop due to driving
conditions (Power enrichment, etc.).

OPEN SYS FAULT: Open loop due to detected
system fault.

CLOSED-ONE 02S: Closed loop, but fault with at
least one oxygen sensor-may be using single oxygen
sensor for fuel control.
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CALC LOAD (CALCULATED LOAD VALUE, %)
Engine load displayed as a percentage of maximum
possible load. Value is calculated mathematically us-
ing the formula: actual {current) intake air volume =
maximum possible intake air volume x 100%.

TOTAL FUEL TRIM (%6)

The value of total fuel trim is obtained by putting val-
ues of short term fuel trim and long term fuel trim to-
gether. This value indicates how much correction is
necessary to keep the airffuel mixture stoichiomet-
rical.

MAP (MANIFOLD ABSOLUTE PRESSURE,
mmHg, kPaA)

It is indicated as difference between values detecled
by barometric pressure sensor and manifold differen-
tial pressure sensor {manifold absolute pressure).

CANIST PRG DUTY (EVAP CANISTER PURGE
FLOW DUTY, %)

This parameter indicates valve ON {valve open) lime
rate within a certain set cycle of EVAP canister purge
valve which controls the amount of EVAP purge.

VEHICLE SPEED (kmv/h, MPH)
It is computed based on pulse signals from vehicle
speed sensor on transfer or transmission.

FUEL CUT (ON/OFF)
ON: Fuel being cut (output signal to injector is
stopped).

OFF: Fuel not being cut.
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EGR VALVE (%)
This parameter indicates opening rate of EGR valve
which cantrols the amount of EGR flow.

A/C SWITCH (ON/OFF)

ON: Command for operation being output from A/C
amplifier to compressor.

OFF: Command for operation not being output.

PSP SWITCH (ON/OFF)
ON: PSP switch detects P/S operation. (High PS
pressure)

| OFF: PSP switch not detects P/S operation

FUEL TANK LEVEL (%)
This parameter indicates approximate fuel levelin the
fuel tank.

FUEL PUMP (ON/OFF)
ON is displayed when the ECM activates the fuel
pump via the fuel pump relay.

BAROMETRIC PRESS (kPa, inHg)

This parameter represents a measurement of baro-
metric air pressure and is used for altitude correction
of the fuel injection quantity and IAC valve control.

ELECTRIC LOAD (ON/OFF)

ON: Headlight, smalllight, heater fan or rear window
defogger ON signal inputted.

OFF: Above electric loads all turned.
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VISUAL INSPECTION
Visually check following parts and systems.

INSPECTION ITEM REFERRING SECTION
® Engine oil - — — — — level, leakage Section 0B
¢ Engine coolant — — ——— level, leakage Section 0B
eFuel———-- level, leakage Section 0B
e Battery - - - —— fluid level, corrosion of terminal Section 0B
¢ Drive belt - -~ - — tension, damage Section 0B
® Throttle cable ~ - — — - play (after warm up engine), installation
® VVacuum hoses of airintake system ———~— disconnection, looseness, | Section 0B

deterioration, bend Section 6E1
¢ Connectors of electric wire harness — — — disconnection, friction
eFuses ——~—— burning
e Parts ————— installation, bolt — - — —— looseness

e Pars —— - - — deformation Section 8
e Other parts that can be checked visually :
Also add following items at engine start, if possible

® Malfunction indicator lamp Section 6

® Charge warning lamp Section 6H

¢ Engine oil pressure warning lamp Section 8 (Section 6A1 for pressure
Qperation check)

® Engine coolant temp. meter ' | Section 8

® Fuel level meter Section 8

e Abnormal air being inhaled from air intake system

® Exhaust system — — —— — leakage of exhaust gas, noise

e Other parts that can be checked visually

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE DIAGNOSIS 6-23

ENGINE BASIC CHECK
This check is very important for troubleshooting when ECM (PCM) has detected no DTC and no abnormality has
been found in visual inspection.
Follow the flow table carefully.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Goto Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check battery voltage. Go to Step 3. Charge or replace
Is it 11 V or more? battery.
3 Is engine cranked? Go to Step 4. Goto “DIAGNOSIS”
in Section 6G.
4 Does engine start? Go to Step 5. Go to Step 7.
5 Check engine idle speed/IAC duty referring to “Idle Go to Step 6. Go to “Engine
speed/IAC Duty Inspection” in Section 6E. Diagnosis Table™ in
Is check result as specified? this section.
6 Check ignition timing referring to “Ignition Timing Go to “Engine Adjust ignition
Inspection” in Section &6F. Diagnosis Table” in | timing or check
Is check result as specified? this section. input signals
refated to
ignition system.
7 Check immobilizer indicator lamp for flashing. Go to “Diagnosis” in | Go to Step 8.
Does lamp flash? Section 8G.
8 Check fuel supply as follows: Go to Step 10. Go to Step 9.
1) Check to make sure that enough fuel is filled in fuel
tank.
2) Turn ON ignition switch for 3 seconds and then OFF.
Repeat this a few times.
Is fuel return pressure (returning sounds) felt from fuel
return hose when ignition switch is turned ON?
9 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler | Table B-3". Table B-1".
for about 3 seconds after ignition switch ON and stop?
10 | Check ignition spark referring to “Ignition Spark Test” in | Go to Step 11. Goto “DIAGNOSIS™
Section 6F. in Section 6F.
Is it in good condition?
11 Check fuel injector referring to “Fuel Injector Inspection” | Go to “Engine Go to “Diag. Flow
in Section 6E. Diagnosis Table” in | Table B-2".
Is it in good condition? this section.
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ENGINE DIAGNOSIS TABLE
Perform troubleshooting referring to following table when ECM (PCM) has detected no DTC and no abnormality
has been found in visual inspection and engine basic inspection previously.

Condition Possible Cause Correction
Hard starting Faulty idle air cantrol system “DTC PO5S05DIAG. FLOW TABLE”
(Engine cranks OK) in this section.
Faulty ECT sensor or MAF sensor ECT sensor or MAF sensor in
Section 6E.
Faulty ECM (PCM) Inspection of ECM (PCM) and its
circuit in this section.
Low compression Compression check in Section
6A1.
Compression teak from valve seat Valves inspection in Section 6A1.
Sticky valve stem Valves inspection in Section 6A1.
Weak or damaged valve springs Valves spring inspectionin Section
6A1.
Cornpression leak at cylinder head gasket Cylinder head inspection in
Section BA1.
Sticking or damaged piston ring Piston ring inspection in Section
6A1.
Woarn piston, ring or cylinder Cylinders, pistons and piston rings
inspeclion in Section 6A1.
Malfunctioning PCV valve PCV system inspection in Section
6E.
Engine has no power | Engine overheating ) Refer to “OVERHEATING” in this
table.
Defective spark plug Spark plugs in Section 6F.
Faulty ignition coil with ignitor Ignition coil in Section 6F.
Fuel pressure out of specification (dirty fuel “‘DIAG. FLOW TABLE B-3” in this
filter, dirty or clogged fuel hose or pipe, section.
malfunctioning fuel pressure regulator,
malfunctioning fuel pump)
Maladjusted TP sensor installation angle TP sensor in Section 6E.
Faulty EGR system “DTC P0400 DIAG. FLOW TABLE"
in this section.
Faulty injector Fuel injection in Section 6E.
Faulty TP sensor, ECT senscr or MAF sensor | TP sensor, ECT sensor or MAF
sensor in Section 6E.
Faulty ECM (PCM) Inspection of ECM (PCM) and its
circuit in this section.
Low compression Refer to the same item in “HARD
STARTING" of this table.
Dragging brakes Diagnosis in Section 5.
Slipping clutch Diagnosis in Section 7C.
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Condition

Possible Cause

Correction

Improper engine

to idle

Faulty spark plug

Spark plugs in Section 6F.

idling or engine fails

Faulty ignition coil with ignitor

Ignition coil in Section 6F.

Fuel pressure out of specification

“DIAG. FLOW TABLE B-3" in this
section.

Engine overheating

Refer to “OVERHEATING” in this
table.

Maladjusted TP sensor installation angle if
adjustable

TP sensor in Section 6E.

Faulty idle air control system

“DTC P0O505 DIAG. FLOW TABLE™
in this section.

Faulty evaporative emission control system

“DTC P0443 DIAG. FLOW TABLE”
in this section.

Faulty EGR system

“DTC P0400 DIAG, FLOW TABLE”
in this section.

Faulty injector

Fuel injection in Section 6E.

Faulty ECT sensor, TP sensor or MAF sensor

ECT sensor, TP sensor or MAF
sensor in Section 6E.

Faulty ECM (PCM)

Inspection of ECM (PCM) and its
circuit in this section.

Low compression

Refer to the same item in “HARD
STARTING” of this table.

Malfunctioning PCV valve

PCV system inspection in Section
6E.

Engine hesitates
(Momentary lack of
response as the
accelerator is
depressed.

Can occur at all
vehicle speeds,
Usually most severe
when first trying to
make the vehicle

sign.)

Spark plug faulty or plug gap as out of
adjustment

Spark plugs in Section 6F.

Fuel pressure out of specification (clogged fuel
filter, faulty fuel pressure regulator, clogged fuel
filter, hose or pipe)

“DIAG. FLOW TABLE B-3"in this
section.

Engine overheating

Refer to “OVERHEATING” in this
table.

Faulty EGR system

“DTC P0440DIAG. FLOW TABLE"
in this section.

move, as from a stop

Faulty injector

Fuel injector in Section 6E.

Faulty TP sensor, ECT sensor or MAF sensor

TP sensor, ECT sensor or MAF
sensor in Section 6E.

Faulty ECM (PCM)

Inspection of ECM (PCM) and its
circuit in this section.

Low compression

Refer to the same item in “HARD
STARTING" of this table.
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Condition

Possible Cause

Correction

Surges

(Engine power
variation under
steady throttle or
cruise.

Feels like the vehicle
speeds'up and down
with no change in the
accelerator pedal.)

Detective spark plug

{excess carbon deposits, improper gap, and

burned electrodes, etc.)

Spark plugs in Section 6F.

Variable fuel pressure

{clogged fuel filter, kinky or damaged fue! hose
and line, faulty fuel pressure regulator)

DIAG. FLOW TABLE B-3" in this
section.

Faulty EGR system

“‘DTC P0400 DIAG. FLOW TABLE”
in this section.

Faulty MAF sensor

MAF sensor in Section 6E.

Fauilty injector

Fuel injector in Section 6E.

Faulty ECM (PCM)

Inspection of ECM (PCM) and its
circuit in this section.

Excessive detonation
(The engine makes
sharp metallic knocks
that change with
throttle opening.
Sounds like pop com

popping.)

Engine overheating

Refer to “OVERHEATING" in this
table.

Faulty spark plug

Spark piugs in Section 6F.

Improper ignition timing

Ignition timing in Section 6F.

Clogged fuel filter and fuel lines

Fuel pressure check in Section
6E.

Faulty EGR system

“DTC P0400 DIAG. FLOW TABLE”
in this section.

Faulty ECT sensor or MAF sensor

ECT sensor or MAF sensor in
Section 6E.

Faully injector

Fuel injector in Section 6E.

Faulty ECM (PCM)

Inspection of ECM (PCM) and its
circuit in this section.

Excessive combustion chamber

Piston and cylinder head cleaning
in Section 6A1.

Overheating

Inoperative thermostat

Thermostat in Section 6B.

Poor water pump performance

Water pump in Section 6B.

Clogged or leaky radiator

Radiator in Section 6B.

Improper engine oil grade

Engine oil and ol filter change in
Section 0B.

Clogged oil filter or oil strainer

Qil pressure check in section 6A1.

Poor oil pump performance

Qil pressure check in Section 6A1.

Dragging brakes

Diagnosis in Section 5.

Slipping clutch

Diagnosis in Section 7C.

Blower cylinder head gasket

Cylinder head inspection in
Section BA1.
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ENGINE DIAGNOSIS 6-27

Condition Possible Cause Correction
Poor gasoline Faulty spark plug (improper gap, heavy Spark plugs in Section 6F.
mileage deposits, and burned electrodes, etc.)

Fuel pressure out of specification

“DIAG. FLOW TABLE B-3" in this
section.

Faulty TP sensor, ECT sensor or MAF sensor

TP sensor, ECT sensor or MAF
sensor in Section 6E.

Faulty EGR system

“DTC PO400DIAG. FLOWTABLE"
in this section.

Faulty injector

Fuel injector in Section 6E.

Faulty ECM (PCM)

tnspection of ECM {PCM) and its
circuit in this section.

Low compression

Refer to the same item in “HARD
STARTING” of this table.

Poor valve seating

Valves inspection in Section 6A1.

Dragging brakes

Diagnosis in Section 5.

Slipping clutch

Diagnosis in Section 7C.

Thenmostat out of order

Thermostat in Section 6B.

Improper tire pressure

Diagnosis in Section 3.

Excessive engine oil
consumption

Sticky piston ring

Piston cleaning in Section 6A1.

Worn piston and cylinder

Cylinders, pistons and piston rings
inspection in Section 6A1.

Worn piston ring groove and ring

Pistons and piston rings inspection
in Section 6A1.

Improper location of piston ring gap

Pistons installation in Section 6A1.

Worn or damaged valve stem seal

Valves and cylinder head in
Section 6A1.

Worn valve stem

Valves inspection in Section 6A1.

Low oil pressure

Improper oil viscosity

Engine oil and oil filter change in
Section 0B.

Malfunctioning oil pressure switch

Qil pressure switch inspection in
Section 8.

Clogged oil strainer

Qil pan and oil pump strainer
cleaning in Section 6A1.

Functional deterioration of cil pump

Qil pump in Section 6A1.

Worn oil pump relief valve

Qil pump in Section 6A1.

Excessive clearance in various sliding parts

“INSPECTION" for each parts in
Section 6A1.
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6-28 ENGINE DIAGNOSIS

Condition Possible Cause Correction
Engine noise Worn valve stern and guide Valves inspection in Section 6A1.
(Note: Before Weak or broken valve spring Valve springs inspection in Section
checking the 6A1.
mechanical noise, Warped or bent valve Valve inspection in Section 6A1.
make sure the Loose camshaft housing bolts Camshafts in Section 6A1.
followings: Ignition - - - - - - —
timing Is properly Worn piston, ring and cylinder bore Plstqns and cylinders inspection in
adjusted, specified Section 6A1.
spark plug is used, Worn crankpin bearing Crankpin and connecting rod
specified fuel is bearing inspection in Section 6A1.
used.) Woarn crankpin Crankpin and connecting rod
bearing inspection in Section 6A1.
Loose connecting rod nuts Connecting rod installation in
Section 6A1.
Low oil pressure Referto “LOW OIL PRESSURE" of
this table.
Worn crankshaft journal bearing Crankshaft and bearing inspection
in Section 6A1.
Worn crankshaft journal Crankshaft and bearing inspection
in Section 6A1,
Loose lower crankcase (bearing cap) bolts Crankshaft installation in Section
6A1.
Excessive crankshaft thrust play Crankshaft inspection in Section
6A1.
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ENGINE DIAGNOSIS 6-29

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

CAUTION:

ECM cannot be checked by itself. It is strictly prohibited to
connect voltmeter or ohmmeter to ECM with couplers dis-
connected from it.

Voltage Check
1) Check voltage at each terminal of couplers connected.

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

C514

51 €51-3 cs1-2
i = | I | ~ |
e] T s[s = f L= 2|1
6|5 =WOHEHEE al = alz] HEBD -lE
B2l Jaghelralirbisfishafalre]nhrole] PP hsivafaliz e 9 [ 8 | 7 |73 ) A KT (3 0 6 0 o A A 9 A
) 33)32) 3ria0lj 292027 {26 )25 R 4 6] 25D F2a) 23 22] 21> h20]10 18 [aajzs]ze[ X226 24| 23 X J22) 1Y
N\ /7 /72 1% N

1. ECM
2. ECM connactor
(Viewed from hamess side)
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6-30 ENGINE DIAGNOSIS

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
i —
2 Power source for back up 10-14V Ignition switch ON and OFF
10-14V Ignition switch ON
3 Heater ot HO2S5-2 — —
0-2V At specified condition
4 _ J—
o 0-25V Ignition switch ON, engine stops
5 Immobilizer indicator lamp - -
10-14V Engine running
6 —_— S
o 0-25V Ignition switch ON, engine stops
7 Malfunction indicator lamp - -
10-14V Engine running
8 PE— —_— —_—
10-14V Ignition switch OFF
9 Main relay 0-2V Ignition switch ON or for 4 seconds after
ignition switch OFF
10 _— _ —_—
11 ' _ —
12 Data link connector 4-6V Ignition switch ON
13 Data link connector i0-14V Ignition switch ON
14 _ _—
15 _ _ _
16 _ —_—
10— 14V Ignition switch ON, A/C switch or heater
17 A/C signal (if equipped) blower switch OFF
- signal {if equi :
e 9 auipp 0-1V {gnition switch ON, A/C switch ON and heater
O blower switch ON
18 _  — _
19 _ —_— _
20 —_— _— —_—
21 D — _
22 _  —
0-25V For 3 sec. after ignition switch ON or while engine
23 | Fuel I : running
uel pump rela
pump relay After 3 sec. from ignition switch ON with engine
10~ 14V
stopped
24 _ —_— _
25 _—  —
26 Heated oxygen sensor-2 0.01-085V While engine running at 2000 flmm'
for 3 min. or longer after warming up
27 _ o .
28 | Fuellevel sensor 0-6V \gnition switch ON

Voltage depends on fue! level

20

30

3

RIR|8|8

I
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ENGINE DIAGNOSIS 6-31

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION

1 Intake air temp. sensor 22-30V ?g:gogg?:‘:h ON, Sensor ambient temp.:
2 Engine coolant temp. sensor 05-09V g‘:lgr: ;\g:t;h ON. Engine coolant temp.:
3 —_— PR
4 Power source 10-14V Ignition switch ON
5 — —_—
6 Ground —_— —

10~14V Ignition switch ON
7 Power stearing pressure switch With engine running at idle speed, tumning

0-1v steering wheel to the right or left as far as it stops
8 :Iearllr:(f)c:td differential pressure 4-5V Ignition switch ON
. 05-12V Ignition switch ON, Throtile valve at idle position
9 Throttle position sensor 3.4-47V Ignition switch ON, Throttle valve at full open position
. 1.0-18V Ignition switch ON and engine stops
10 Mass air flow sensor 1.7-20V With engine running at idle speed
Deflects between While engine running at 2,600 r/min.
g R Heated oxygen sensor-1 over and under 0.45 v | for 1err3ngorelongernagﬂer warmed up
Ol 12 —_— —
13 —_— ——
14 :i‘f’f:gnﬁgf;ﬁgj:‘;a:;:’:;r 4.75-525V Ignition switch ON
15 Power source 10-14V Ignition switch ON
16 _— —_—
17 Ground E— S
) , 6-14V While engine cranking
18 Engine start signal 0-1Vv Cther than above
19 _ —_— _
20 Ignition switch 10-14V Ignition switch ON
21 _ _— _
22 _ e _
23 —_— —_—
24 Closed throttle position (idle) switch ——— B —
25 Ground for 1AT, ECT, TP and .
MDP sensors

26 — —_ —
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6-32 ENGINE DIAGNOSIS

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
! Fuelinjector No.2 10-14V tgnition switch ON
2 Fuel injector No.1
a — —_—
10-14V Ignition switch ON
4 Heater of HO2S-1 — -
0-2v At specified idle speed atter engine warmed up
5 — -
6 —_— - —_—
7 —_— —_—
8 Fuel injector No.4 )
— 10-14V 1gnition switch ON
9 Fuel injector No.3
10 IAC valve 10-14V Ignition switch ON
" e _— E—
12  — —
13 EGR valve (stepper motor coil 4) 0—-1V
14 EGR valve {stepper motor coil 3) 10-14V
~ | 15 | EGR valve (stepper motor coil 2) 10-14V Ignition switch ON
5 16 | EGR valve (stepper motor coil 1) 0-1V
17 EVAP canister purge valve 10-14V
18 — —
19 Crankshaft position sensor (+) _— _—
20 Crankshatt position sensor (-} —_— _—
21 e _
22 _ o —_
23 _ _
0-1vV Ignition switch ON
24 ignition col Be::ZT_OS— J v While engine cranking
25 | vt sood sarsr o | e s ko
26 Camshaft position sensor Ollleile\t/:t:nt:je;w_e:nv Ignition switch ON, crankshaft turned slowly
27 R —_— _
28 Ground —_— —
29 _ —_— _
30 —_— —_— _
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ENGINE DIAGNOSIS  6-33

Resistance Check
1) Disconnect couplers from ECM with ignition switch OFF.
CAUTION:
Never touch terminals of ECM itself or connect voltmeter
or ochmmeter.
2) Check resistance between each pair of terminals of discon-
nected couplers as listed in the following table.
CAUTION:
¢ Be sure to connect ohmmeter probe from wire harness
side of coupler.
® Be sure to turn OFF ignition switch for this check.
¢ Resistance in table represents that when parts temper-
ature is 20°C (68°F). :
1. ECM coupler disconnected
2. Ohmmeter
TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
C51-1-3 and C51-3-20 Heater of HO25-2 11.7-143Q  —
C51-1-9 and C51-1-2 Main relay 60-90Q —_
C51-1-23 and C51-3-20 Fuel pump relay 60-90Q —
C51-3-6 and Body ground | Ground Continuity  —
C51-3-17 and Body ground | Ground Continuity —
C51-2-1- and C51-3-4 Fuel injector No.2 12-170 L
C51-2-2 and C51-3-4 Fuel injector No.1
C51-2-4 and C51-3-20 Heater of HO2S-1 54-640 o
C51-2-8 and C51-3-4 Fuel injector No.4 12-170 L
C51-2-9 and C51-3-4 Fuel injector No.3
C51-2-10 and C51-3-4 IAC valve 1nN1-14Q e
C51-2-13 and C51-3-4 EGR valve (stepper motor coil 4)
C51-2-14 and C51-3-4 EGR valve (stepper motor coil 3}
C51-2-15 and C51-3-4 EGR valve (stepper motor coil 2) 20-240 T
C51-2-16 and C51-3-4 EGR valve (stepper motor coil 1}
C51-2-17 and C51-3-4 EVAP canister purge valve 30-34Q S
C51-2-28 and Body ground | Ground Continuity —
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6-34 ENGINE DIAGNOSIS

TABLE A-1 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK - LAMP DOES NOT COME
“ON” OR DIMS AT IGNITION SWITCH ON (BUT ENGINE AT STOP)

WIRING DIAGRAM

MIL
1. Fuse box
@ 2. Toignition switch
- 3. Main fuse
1 N ECM 4. Main relay
2*@} B/W vIY {cs17
e g ?-
B/W £ €51-3.20 —w— 8, B/Y
3 o, +— C51-3-6 —)—ot B/BI
[ o) 8/R T B! Hesig -C51.3-17 [)— B/G
5 : L
< ] ° } BI/B & c51-3-4 LCs1-2-28 |3-8/81
: ' ‘ I = orB/0Or
£ ¢51-3-15 T
C51-1-7 C51-3-6  C51-34 €51.3-15
N i
= P =] [
E : — ,_":‘—'-._ _— \
1
\ —
i vi
é\\\\‘/// /% X \\ 1774 N
C51-1-9  C51-3-17 C51-3-20 C51-2-28

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, ECM causes the main relay to turn ON (close the contact point). Then, ECM
being supplied with the main power, turns ON the malfunction indicator lamp (MIL). When the engine staris to run
and no malfunction is detected in the system, MIL goes OFF but if a malfunction was or is detected, MIL remains
ON even when the engine is running.

INSPECTION
STEP ACTION YES NO
1 MIL Power Supply Check: Go to Step 2. “lG” fuse blown, main fuse
1} Turn ignition switch ON. blown, Ignition switch
Do other indicator/waming lights in malfunction, “B/W" circuit
combination meter comes ON? between “IG” fuse and
combination meter or poor
coupler connection at
combination meter.
2 ECM Power and Ground Circuit Check: Go to Step 3. Go to TABLE A-3 ECM
Does engine start? POWER AND GROUND
CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in Section
6G.
3 MIL Circuit Check: Substitute a known- | Bulb burned out or “V/Y" wire
1) Turn ignition switch OFF and disconnect good ECM and circuit open.
connectors from ECM. recheck.
2) Check for proper connection to ECM at
terminal C51-1-7. .
3) If OK, then using service wire, ground
terminal C51-1-7 in connector
disconnected.
Does MIL turn on at ignition switch ON?
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ENGINE DIAGNOSIS 6-35

TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK — LAMP REMAINS “ON”

AFTER ENGINE STARTS

WIRING DIAGRAM/CIRCUIT DESCRIPTION
Refer o TABLE A-1.

INSPECTION
STEP ACTION YES NO
1 DTC check: Go to Step 2 of Go to Step 2.
1) With ignition switch OFF, install scan tool. “ENGINE DIAG.
2) Start engine and check DTC. FLOW TABLE" in
Is there any DTC(s). this section.

MIL circuit check:

(1)With ignition switch OFF, disconnect couplers
from ECM.

Does MIL turn ON at ignition switch ON?

“VIY" wire shorted
to ground circuit.

Substitute a known-
good ECM and
recheck.

ENGINE DIAGNOSIS  6-35

TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK - LAMP REMAINS “ON”

AFTER ENGINE STARTS

WIRING DIAGRAM/CIRCUIT DESCRIPTION
Refer to TABLE A-1.

INSPECTION
STEP ACTION YES NOC
1 OTC check: Go to Step 2 of Goto Step 2.
1) With ignition switch OFF, install scan tool. “ENGINE DIAG.
2) Start engine and check DTC. FLOW TABLE" in
Is there any DTC(s}. this section.

MIL circuit check:

(1) With ignition switch OFF, disconnect couplers
from ECM.

Does MIL turn ON at ignition switch ON?

“V/Y” wire shorted
to ground circuit.

Substitute a known-
good ECM and
recheck.
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6-36 ENGINE DIAGNOSIS

TABLE A-3 ECM POWER AND GROUND CIRCUIT CHECK - MIL DOESN'T LIGHT AT
IGNITION SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.

WIRING DIAGRAM

. Fuse box
. To ignition switch
. Main fuse

@ . Main relay
} j’ g ECM
2 —-@-}—srw vry C51-1.7 —

BIW & C51.3.20 —w—~ B BIY
b C51.3-6 |0 B/8I
051-1-9?} | —-C51-3-17 [9—BI/G
C51-3-4 | '—cst-z-zs 8/8I
. ; ¥ _)-orBIOr
H

€51-341

=
-
BN

T~

@

-~

n
N 7
w

@

T~

[
P e Y
7
2
[+
T~

T~

C51-1-7 C51-3-6 C51.3.4 £51-315

- = \x S — =
-

i
1

A

S=\\|1///. NV S\ =

C51-1.9 £51-3-17 C51-3-20 C5y-2-28

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, the main relay turns ON (the contact point closes) and the main power is

supplied to ECM.
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ENGINE DIAGNOSIS  6-37

TABLE A-3
INSPECTION

STEP

ACTION

YES

NO

1

Main Relay Operating Sound check:
Is operating sound of main relay heard at ignition
switch ON?

Go to Step 5.

Go to Step 2.

Fuse check:
Is main “FI” fuse in good condition?

Go to Step 3.

Check for short in
circuits connected to
this fuse.

Main Relay check:

1) Turn OFF ignition switch and remove main relay.

2) Check for proper connection to main relay at
terminal 3 and 4.

3) If OK, check main relay for resistance and
operation referring to “Main Relay Inspection”
in Section 6E.

Is check result satisfactory?

Go to Step 4.

Replace main relay.

ECM Power Circuit check:

1)} Turn OFF ignition switch, disconnect connectors
from ECM and install main relay.

2) Check tor proper connection to ECM at terminals
C51-3-20, C51-1-9, C51-3-15 and C51-3-4.

3) i OK, then measure voltage between terminal
C51-3-20 and ground, C51-1-9 and ground with
ignition switch ON.

Is each voltage 10 - 14 V?

Go to Step 5.

“B/W, “BI" or “B/R”
circuit open.

ECM Power Circuit check:

1) Using service wire, ground terminal C51-1-9 and
measure voltage between terminal C51-3-4 and
ground at ignition switch ON.

Isit10 - 14 V?

Check ground circuits
“B (or B/Y or B/I)",
“B/G" and “B/BI

(or B/Or)" for open.

If OK, then subslitute a
known-good ECM
and recheck.

Go io Step 6.

Is operating sound of main relay heard in Step 17

Golo Slep 7.

“B/R" or “‘BI/B" wire
open.

Main Relay check:

1) Check main relay according to procedure in
Step 3.

Is main relay in good condition?

“B/R" or “Bl/B" wire
open.

Replace main relay.
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6-38 ENGINE DIAGNOSIS

DTC P0100 MASS AIR FLOW CIRCUIT MALFUNCTION
WIRING DIAGRAM

ECM
2. Main reiay i él
3. Mass air flow sensor '-}
S b -
8\?; C51-1\/9 \/051-3-10
2 1
B LT e,
Y
‘? "" :
ay” 3
B8I/B
| 8 —— Gr/B
—_ i
B/Y.BorB/BI
4
C51-1-9 C51-3-10
| - (=] X =5 —_—
P [ ] Siam “--H»_—.:‘ r-_-'___u_.‘ h
- ||
% N7 7% .

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Either the following conditions A or B are detected for | ® MAF sensor circuit open or short
5 sec. continuously. & MAF sensor
A: e ECM

1} Engine running

2) Less than 0.64 mA MAF sensor output current con-
tinues for 100 msec.

B:

1) Engine running

2) More than 3 sec. after ignition switch ON and more
than 4.90 mA MAF sensor output current continues
for 100 msec.
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ENGINE DIAGNOSIS 6-39

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —-8°C, 18°F or higher

¢ Engine cootant temp.: —8 - 110°C (18 - 230°F)
¢ Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 20 sec. or more.

3) Check DTC and pending DTC by using scan tool.

TROUBLESHQOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 MAF sensor check: Intermittent trouble. | Go to Step 3.
1) Connect scan tool to DLC with ignition switch OFF. Check for intermit-
2) Start engine and check MAF value displayed on scan | tent referring to
tool. (Refer to “Scan Teol Data” for normal value.) “Intermittent and
Is normal value indicated? Poor Connection” in
Section 0A.
3 MAF sensor power supply check: Go to Step 4. Faulty “Bl/B” wire.
1) With ignition switch OFF, disconnect MAF sensor
coupler.
2) Withignition switch ON, check voltage between “BI/B"
wire terminal of MAF sensor coupler and ground.
Is voltage 10 — 14 V7
4 MAF sensor output voltage check: Goto Step 5. “Gr/B” wire open or
1) With ignition switch OFF, connect MAF sensor shorted to power
coupler. circuit, “B/Y (orB or
2) With ignition switch ON leaving engine OFF, check B/BI)" wire open.
voltage between C51-3-10 and ground. Poor MAF sensor
Is voltage 1.0- 1.6 V? coupler terminal
connection,
If wire and connec-
tion are OK, substi-
tute a known-good
MAF sensor and
recheck.
5 MAF sensor performance check: Poor C51-3-10 Substitute a
1) Start engine and check voltage between C51-3-10 connection. known-good MAF
and ground. Substitute a known- | sensor and
Does voltage rise within 5 V range when engine speed | good ECM and recheck.
is increased? recheck.
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6-40 ENGINE DIAGNOSIS

DTC P0O110 INTAKE AIR TEMP. (IAT) CIRCUIT MALFUNCTION

WIRING DIAGRAM
1. |AT sensor
ECM
5v
! % } R/B < C51-3-1 i
> Gr/Y ( cs:-s-zs1
CSi-3~1
/
E === == u =T H
1 |t et
=\ /77 W/ N\ N
C51-3-25
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected. ¢ |AT sensor circuit short
e Engine running ¢ |AT sensor
* High intake air temperature or Low temperature e ECM
(<—40°C {(—40°F) or > 137.4°C (279°F))

DTC CONFIRMATION PROCEDURE

1} Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 10 sec. or more.

3) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-41

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check IAT Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool with ignition switch OFF. Check for intermittent
2) Turn ignition switch ON. referring to “Intermittent
3) Check intake air temp. displayed on scan tool. and Poor Connection”
Is —40°C (-40°F) or 150°C {302°F) indicated? in Section 0A.
3 Check Wire Harness. Go to Step 5. “R/B" wire open or
1) Disconnect IAT sensor connector with ignition shorted to power, or
switch OFF, poor C51-3-1
2) Check for proper connection to IAT sensor at connection.
“R/B" and “Gr/Y" wire terminals. If wire and connection
3) If OK, then with ignition switch ON, is voltage are QOK, substitute a
applied to “R/B" wire terminal about4 —6 V? known-good ECM
and recheck.
4 Does scan tool indicate —40°C (-40°F) at Step 27 Go to Step 6. Go to Step 5.
5 IAT sensor circuil check: Repiace IAT sensor. | “LBI” wire shorted to
1) Disconnect IAT sensor connector. ground. if wireis OK,
2) Check intake air temp. displayed on scan tool. substitute a known-
Is —40°C (-40°F) indicated? good ECM and
recheck.
6 Check Wire Harness. Replace IAT sensor. { “Gy/Y” wire open or
1) Using service wire, connect IAT sensor poor C51-3-25
connector terminals. connection,
2) Turmn ignition switch ON and check intake air If wire and connection
temp. displayed on scan tool. are OK, substitute a
Is 150°C (302°F) indicated? known-good ECM
and recheck.
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6-42 ENGINE DIAGNOSIS

DTC P0115 ENGINE COOLANT TEMP. CIRCUIT MALFUNCTION
WIRING DIAGRAM

1. ECT sensor
ECM
EAY
11— hY 4 4. ;-
g 7 RIY S C51.3:2 i
: : *
i
> Gy £Hcs1-3-25 1
C51-3-2
= [=] s =
e ] o L1 —
l , . ] ]
=\ /=== Xt
C51-3-25
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected for 5 sec. e ECT sensor circuit short
continuously. ® ECT sensor
® Engine running e ECM
® High engine cooclant temperature or Low
temperature

(<—40°C (—40°F) or > 137.4°C (279°F))

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan too! and run engine
at idle speed for 10 sec. or more., .

3) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-43

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check ECT Sensor and Its Circuit, Go to Step 3. Intermittent rouble.
1) Connect scan tool with ignition switch OFF. Check for intermittent
2) Turn ignition switch ON. referring to “tntermittent
3) Check engine coolant temp. displayed on scan and Poor Connection”
tool. in Section 0A.
Is —40°C {-40°F) or 164°C (327°F) indicated?
3 Check Wire Harness. Go to Step 5. “R/Y™ wire open or
1) Disconnect ECT sensor connector with ignition shorted to power, or
switch OFF. poor C51-3-2
2) Check tfor proper connection to ECT sensor at connection.
“R/Y" and “Gr/Y" wire terminals. If wire and connection
3) If OK, then with ignition switch ON, is voltage are OK, substitute a
applied to “R/Y" wire terminal about 4 — 6 V? known-good ECM and
recheck.
4 Does scan tool indicate —40°C (—40°F) at Step 27 Go to Step 6. Go to Step 5.
5 Check Wire Harness. Replace ECT “R/Y" wire shorted
1) Disconnect ECT sensor connector. sensor. to ground. If wire is
2) Check engine coolant temp. displayed on scan OK, substitute a
tool. known-good ECM and
Is —40°C (—40°F) indicated? recheck.
6 Check Wire Hamess. Replace ECT “Gr/Y" wire open or
1) Using service wire, connect ECT sensor Sensor. poor C51-3-23
connector terminals. connection.
2) Turn ighition switch ON and check engine if wire and connection
coolant temp. displayed on scan tool. are CK, substitute a
Is 164°C (327°F) indicated? known-good ECM and
recheck.
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6-44 ENGINE DIAGNOSIS

DTC P0120 THROTTLE POSITION CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected for 5 sec. ® TP sensor circuit open or short
continuously. & TP sensor
® Engine running ¢ ECM
¢ Signal voltage low or high (Throttle valve opening
<3.9 deg or > 119.1 deg)

DTC CONFIRMATION PROCEDURE
1) Connect scan tool to DLC with ignition switch OFF.
2) Turm ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine

at idle speed for 10 sec. or more.
3) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-45

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE™ performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check TP Sensor and lts Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition switch Check for intermittent
OFF and then turn ignition switch ON. referring to “intermit-
2) Check throttle valve opening percentage tent and Poor Connec-
displayed on scan tool while opening throttle tion" in Section OA.
valve from idle position to full open position.
Is it displayed about 17% or 80%?
3 Check Wire Hamess. Go to Step 4. “Gr/R" wire open,
1) Disconnect connector from TP sensor with “Gr/R” wire shorted to
ignition switch OFF. ground or power
2) Check for proper connection to TP sensor at circuit.
. each terminals “Gr/R” and “Gr”. “Gr/Y" wire open, poor
3) If OK, then with ignition switch ON, check C51-3-25 connection,
voltage at terminal between “Gr/R" and “Gr/Y™ of or poor C51-3-14 or
TP sensor. C51-3-25 connection.
Is voltage about 4 - 6 V? If wire and connection
are OK, substitute a
known-good ECM
and recheck.
4 Check TP Sensor. “Gr" wire open/ Replace TP sensor.
1) Check resistance between terminals of TP shorted to ground
sensor referring to “TP Sensor Inspection” or power circuit
in Section 6E. or poor C51-3-9
Are measured values within specifications? connection.
If OK, substitute a
known-good ECM
and recheck.
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6-46 ENGINE DIAGNOSIS

DTC P0121 THROTTLE POSITION CIRCUIT PERFORMANCE PROBLEM

WIRING DIAGRAM
Refer to DTC P0120.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Throtiie opening change is smaller than specification | ® TP sensor
while intake air volume changes and engine is ¢ ECM

running at constant speed.
(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

e When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

e Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE. ' '

¢ Intake air temp.: —8°C, 18°F or higher

e Engine coolant temp.: -8 — 110°C (18 — 230°F)

# Altitude barometric pressure: 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start en-
gine.
3) Increase vehicle speed to 60 km/h (40 mph).
4) Keep driving above vehicle speed for 5 min. (Change of vehicle speed is permitted in this step).
5) Stop vehicle and run engine at idle speed for 1 min.
6) Increase vehicle speed till engine speed is reached 2,000 — 3,000 r/min in proper gear.
7) Keep driving at that engine speed for 30 sec. or more (Engine speed is kept constant in this step).
8) Stop vehicle.
9) Repeat step 6} o B).
10) Check DTC and pending DTC by using scan tool.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE DIAGNOSIS 6-47

TROUBLESHOOTING (DTC P0121)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is there a DTC related to TP sensor (DTC P0120)? Go to applicable Go to Step 3.
DTC Diag. Flow
Table.
3 Check TP sensor and Its Circuit. if voltmeter was Go to Step 4.
When using SUZUKI scan tool: used, check
1) Turn ignition switch OFF and connect SUZUKI terminal C51-3-9 for
scan tool to DLC. poor connection.
2) Turn ignition switch ON and check TP sensor output | If OK, substitute a
voltage when throttle valve is at idle position and fully | known-good ECM
opened. and recheck,
When not using SUZUKI scan tool:
1) Turn ignition switch ON.
2) Check voltage at terminal C51-3-9 of ECM conneclor
connected, when throttle valve is at idle position and
fully opened. :
Does voltage vary within specified value linearly as
shown in figure?
4 Check TP Sensor. High resistance in Replace TP sensor.
1) Turn ignition switch QFF. “Gr/R”, “Gr” or
2) Disconnect TP sensor connector. *Gr/Y" circuit.
3) Check for proper connection to TP sensor at each If wire and
terminal. connection are OK,
4) It OK, check TP sensor for resistance referring substitute a known-
to “TP sensor tnspection” in Section 6E. good ECM (PCM)
Is check result satisfactory? and recheck.

Fig. for Step 3

TP sensor

i —

Fully open
Throttie Opening

At id%e position
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6-48 ENGINE DIAGNOSIS

DTC P0130 HO2S-1 CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA

Following conditions are detected in idle state e HO2S-1 or its circuit.
while running under driving conditions described e Fuel system
for DTC CONFIRMATION PROCEDURE. ¢ ECM

P0130 (LOW VOLTAGE):

® 4.5V or more HOZ2S circuit voltage is detected, when
5 V power is connected to HO2S circuit in ECM or

e Max. output voltage of HO2S is 0.6 V or lower on
average and its minimum voltage on average is
0.3 V or lower.

(2 driving cycles detection logic)

P0O130 (HIGH VOLTAGE):

* Min. output voltage of HO2S is over 3.0 V or

e Max. output voltage of HO2S is 0.74 V or higher on
average and its min. voltage on average is 0.33 V or
higher.

(2 driving cycles detection logic)
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ENGINE DIAGNOSIS 6-49

DTC CONFIRMATION PROCEDURE

WARNING:

e When performing a road test, select a place where there is no traftic or possibility of a tratfic accident
and be very careful during testing to avoid occurrence of an accident.

# Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —8°C, 18°F or higher

¢ Engine coolant temp.: -8 — 110°C (18 — 230°F)

® Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan 1ool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start engine.

3) Increase vehicle speed to 55 km/h (35 mph) or more. )

4) Keep driving above vehicle speed for 2 min. or more (Change-of vehicle speed is permitted in this step).

5) Stop vehicle, and run engine at idle speed for 1 min.

6) Check if DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor monitoring test has
completed by using scan tool. If notin both of above checks (i.e., no pending DTC and oxygen sensor monitoring
test not completed), check vehicle condition (environmental) and repeat step 3) through 6).
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6-50 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P0130)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to "ENGINE
DIAG. FLOW
TABLE".
2 HO2S5-1 output voltage check: Go to Step 4. Go to Step 3.
1) Connect scan tool to DLC with ignition switch OFF.
2) Warm up engine to normal operating temperature
and keep it at 2000 r/min. for 60 sec.
3) Repeatracing engine {Repeatdepressing accelerator
pedal 5 to 6 times continuously to enrich A/F mixture
and take foot off from pedal to enlean and check HO2S
output voltage displayed on scan tool. See Fig. 1.
Is over 0.6 V and below 0.3 V indicated?
3 HO2S-1 check: “R/BI" or “Gr/Y" Replace HO2S-1
1) With ignition switch QFF, disconnect HO2S-1 circuitopen orshort. | and recheck.
connector. If wire and connec-
2) Check for proper connection to HO2S-1 at each tions are OK, substi-
terminal. tute a known-gocd
3) I OK, connect voltmeter “BI” and “W” wire terminal of | ECM and recheck.
HO23-1 connector.
4) Start engine and check volimeter while repeating
racing engine.
Is over 0.6 V and below 0.3 V indicated?
4 Short term fuel trim check: Intermittent trouble Go to DTC P0171/
1) Run engine at 2000 r/min. for 60 sec. or faulty ECM. PQ0172 Diag. Flow
2) With engine idling, check short term fuel trim Check for intermit- | Table.
displayed on scan tool. tent referring to
Is it within —20 to +20%7 “Intermittent and
Poor Connection”
in Section OA.
Fig. 1 for Step 2
ooy NIO_:’“a' N NG NG NG
FANY AN
T T U

\ 4 \Vl

03V
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ENGINE DIAGNOSIS 6-51

DTC P0133 HO2S-1 CIRCUIT SLOW RESPONSE

WIRING DIAGRAM
Refer to DTC P0130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected in idle state ® HO25-1
while running under driving conditions described e ECM

for DTC CONFIRMATION PROCEDURE.

Hi/Lo cycle (TRANS TIME displayed on scan tool)

of HO2S-1 output voltage is longer than

specification or response rates of Hi — Lo and

Lo — Hi (TRANS TIME displayed as R — L threshold
V or L — R threshold V on scan tool) are longer than
specification,

(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

Refer to DTC P0130.
TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 1) Replace HO2S-1 and recheck. Substitule a known- | HO2S-1 maffunction.
Is DTC P0133 detected? good ECM and
recheck.
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6-52 ENGINE DIAGNOSIS

DTC P0134 HO2S-1 NO ACTIVITY DETECTED

WIRING DIAGRAM
Referto DTC P0O130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

TROUBLE AREA

Following conditions are detected in vehicle running
state while running under driving conditions described
for DTC CONFIRMATION PROCEDURE.

Output voltage of HO2S-1 does not exceed 0.45 V for
specified time.

(2 driving cycle detection logic)

e HO2S5-1 or its circuit
¢ Fuel system

e ECM

DTC CONFIRMATION PROCEDURE
Refer to DTC P0130.

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to "ENGINE
. : DIAG. FLOW
TABLE”".
2 HO2S-1 output voltage check: Go to Step 4. Go to Step 3.

and keep it at 2000 r/min. for 60 sec.

1) Connect scan tool to DLC with ignition switch OFF.
2) Warm up engine to normal operating temperature

3) Repeatracing engine (Repeat depressing accelerator
pedal 5 to 6 times continuously to enrich A/F mixture
and take foot off from pedal to enlean and check HO2S
output voltage displayed on scan tool.).

Is over 0.6 V and below 0.3 V indicated?

HO28-1 check:

1) With ignition switch OFF, disconnect HO2S-1
connector.

2) Check for proper connection to HO2S-1 at each
terminal.

3) If OK, connect volimeter between “Bl” and “W” wire
terminal of HO2S-1 connector.

4) Start engine and check voltmeter while repeating
racing engine.

Is over 0.6 V and below 0.3 V indicated?

“R/BI" or “Gr/Y"
circuit open or short.
If wire and connec-
tions are OK, substi-
tute a known-good
ECM and recheck.

Replace HO2S-1.

Short term fuel trim check:

1) Run engine at 2000 r/min. for 60 sec.

2) With engine idling, check short term fuel trim
displayed on scan tool.

Is it within —20 to +20%7?

Intermittent trouble
or faulty ECM.
Check for intermit-
tent referring to
“Intermittent and
Poor Connection”
in Section 0A.

Go to DTC P0O171/
P0O172 Diag. Flow
Table.
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ENGINE DIAGNOSIS 6-53

DTC P0135 HO2S-1 HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Referto DTC P0130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Foliowing condition is detected when HO2S ¢ HO2S-1 heater circuit
heater is electrically live. ® HO25-1 heater

e Current of HO2S heater is 4.03 A or more or less e ECM
than 0.15 A, or

& Voltage of HO2S heater is 13.84 V or higher or
lower than 10.03 V.

(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8°C, 18°F or higher

e Engine coolant temp.: -8 - 110°C {18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1)} Connect scan tool with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 5 min.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0135)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW TABLE".
2 HO2S-1 heater check: Go to Step 3. Replace HO23-1.
1) Disconnect HO2S-1 coupler with ignition switch
OFF.
2) Check resistance between “B" and “B” wire terminal
of HO2S5-1 coupler.
Resistance: 5.4 — 6.4 Q (at 20°C, 68°F)
Is it within above specitication?
3 HO2S5-1 heater power supply check: Go to Step 4. “B/W or “P" wire
1} Connect HO2S coupler. open, poor HO2S
2) Check voltage between C51-2-4 terminal of ECM coupler connection
coupier and body ground with ignition switch ON. “P” wire shorted to
Isit10 —14 Vv? ground..
it wire and connec-
tions are OK, substi-
lute a known-good
ECM and recheck.
4 HO2S-1 heater operation check: Intermittent trouble. | Poor C51-2-4 connec-
1) Warm up engine, and check voltage between Check intermittent tion of ECM coupler.
C51-2-4 terminal of ECM coupler and body ground | referring to “Inter- If connection is OK,
with engine idling. mittent and Poor substitute a known-
Isit0—-1V? Connection” in good ECM and
Section 0A. recheck.
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ENGINE DIAGNOSIS 6-55

DTC P0136 HO2S-2 CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
DTC will set when any one of following conditions ® HO2S-2 or its circuit
is detected. ® Fuel system

® 4.5V or more HO2S circuit voltage is detected when | ® ECM
5 V power is connected to HO2S circuit in ECM.

® While running with A/F feed back, average output
voltage during specified time is too high or too low,

or

¢ while running with A/F feed back, max output voltage
during specified time is lower than specified value or
min. output voltage during specified time is higher
than specified value,

(2 driving cycle detection logic)
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6-56 ENGINE DIAGNOSIS

DTC CONFIRMATION PROCEDURE

WARNING:

¢ When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

# Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —8°C, 18°F or higher

+ Engine coolant temp.: —8 — 110°C (18 — 230°F)

® Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data in ECM memory by using scan tool
and start engine.

3) Increase vehicle speed to 55 km/h (40 mph) or more.

4) Keep driving above vehicle speed till engine is warmed up completely (Change of vehicle speed is permitted
in this step.).

5) Keep driving 50 — 60 km/h (30 — 40 mph) for 8 min. or more.

6) Stop vehicle and-checkif DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor monitor-
ing test has completed by using scan tool. If not in both of above checks (i.e., no pending DTC and oxygen sen-
sor monitosing test not completed), check vehicle conditions (environmental) and repeat Steps 3) through 6).

TROUBLESHOOTING (DTC P0136)

STEP ACTION YES NO
1 Was “ENGINE DIAG, FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO28-2 Qutput Voltage check: Go to Step 4. Goto Step 3.
1) Connect scan tool to DLC with ignition switch
QFF.
2) Drive vehicle about 35 mph, 55 km/h for 2 min.
or maore.

3) Stop vehicle and check HO2S-2 output voltage
displayed on scan tool while repeating racing

engine.
Is over and below 0.3 V indicated?
3 HO2S-2 check: “R" or “Gr/Y" circuit Replace HO2S-2.
1) With ignition switch OFF, disconnect HO2S8-2 open/short.
coupler. If wire and connection
2) Connect voltmeter between “Bl” and “W” wire are OK, substitute a
terminal of HO2S-2 coupler. known-goed ECM and

3) Start engine and check voltmeter while repeating | recheck.
racing engine.
Is over and below 0.3 V indicated?

4 Short term fuel trim check: Intermittent trouble or Go to DTC PO171/
1) Run engine at 2000 r/min. for 60 sec. faulty ECM. P0O172 Diag. Flow
2) With engine idling, check short term fuel trim Check for intermittent Table.
displayed on scan {ool. referring to “Intermittent
Is it within —20 to +20%7? . and Poor Connection”
in Section 0A.
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ENGINE DIAGNOSIS 6-57

DTC P0141 HO2S-2 HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0136.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following condition is detected when HO2S5-2 o HO2S-2 heater or its circuit
heater operates. * ECM

e Current of HO2S-2 heater is more than 4.03 A or
less than 0.15 A, or

¢ Voltage of HO2S-2 heater is more than 13.8 V or-
less than 11.06 V.

(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

WARNING: . .

® When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

® Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the tollowing conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —8°C, 18°F or higher

¢ Engine coolant temp.: -8 = 110°C (18 - 230°F)

 Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data in ECM memory by using scan tool
and start engine.

3) Increase vehicle speed to 50 — 60 km/h (30 — 40 mph).

4) Keep driving above vehicle speed for 5 min. (Change of vehicle speed is permitted in this step).

5) Stop vehicle and check if DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor heater
monitoring test has completed by using scan tool. If not in both of above checks (i.e., no pending DTC and oxy-
gen sensor heater monitoring test not completed), check vehicle conditions (environmental) and repeat Steps
3) through 5).
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6-58 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P0141)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO28S-2 heater check: Go to Step 3. Replace HO28-2.
1) Disconnect HO2S-2 coupler with ignition
switch OFF.
2} Check resistance between “B” and “B” wire
terminal ol HO2S-2 connector.
Is it within 11.7 — 14.3 Q (at 20°C, 68°F)?
3 HO23-2 Power Supply check: Go to Step 4. “"B/W” or “P/G" circuit
1} Connect HO2S-2 connector. open/shorted to
2) Check voltage between C51-1-3 terminal of ECM ground.
connector and body ground with ignition switch It wire and connec-
ON. tions are OK, substi-
Isit10-14 V? tute a known-good
ECM and recheck.
4 HO2S-2 heater operation check: Intermittent trouble. Poor C51-1-3
1) Drive vehicle about 30 — 40 mph (50 — 60 km/h) | Check intermittent connection,
for 2 min. or more. referring to “Intermit- | If connection is OK,
2) Stop vehicle and check voltage between C51-1-3 | tentand Poor Connec- | substitute a known-
terminal of ECM connector and body ground with | tion” in Section 0A. good ECM and
engine idling. recheck.
Isit0—1V?
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ENGINE DIAGNOSIS 6-59

DTC P0171 FUEL SYSTEM TOO LEAN
DTC P0172 FUEL SYSTEM TOO RICH

SYSTENM DIAGRAM
Refer to Section 6E1.

DTC DETECTING CONDITION AND POSSIBLE CAUSE

DTC DETECTING CONDITION POSSIBLE CAUSE
When running after engine warmed ® Vacuum leaks (air inhaling)
® Short term fuel trim exceeding 15% or fong term e Exhaust gas leakage
fuel trim exceeding 20% and total trim exceeding ¢ Fuel pressure out of specification
43% is detected. + Heated oxygen sensor malfunction
Fuel system too lean ¢ EGR system malfunction

¢ Short term fuel trim less than —11% or long term fue! | ® MAF sensor poor performance
trim less than —=11% and total trim less than —-30% | ® ECT sensor poor performance
is detected. e Fuel level sensor.
—— Fuel trim too rich

{2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

¢ When pertorming a road test, select a place where there is no traffic or possibility of atraffic accident
and be very careful during testing to avoid occurrence of an accident.

# Road test should he carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp. at start: -8 - 60°C (18 — 140°F)

e Engine coolant temp. at start: —8 —95°C (18 — 203°F)

® Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

¢ Intake air temp.: —8°C, 18°F or higher

¢ Engine coolant temp.: 110°C, 230°F or lower

1) Connect scan tool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Increase vehicle speed to 50 — 60 km/h {30 — 40 mph).

4) Keep driving above vehicle speed for 3 min. or more.

5) Stop vehicle and check DTC and pending DTC by using scan tool.
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6-60 ENGINE DIAGNOSIS

TROUBLESHOOTING (OTC P0171/P0172)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is there DTC(s) other than “DTC P0171/P0172™? Go to applicable Go to Step 3.
DTC FLOW
TABLE.

3 Check intake system and exhaust system for leakage. | Go to Step 4. Repair or replace.
Are intake system and exhaust system in good
condition?

4 Check fuel pressure reterring to TABLE B-3 in this Goto Step 5. Repair or replace.
section.
ls check result satisfactory?

5 Check fuel injectors referring to “FUEL INJECTOR Go to Step 6. Faulty injector(s).
INSPECTION” in “ENGINE AND EMISSION CONTROL '

SYSTEM?” section.
Is check result satisfactory?

6 Check fuel level sensor referring to DTC P0460 Diag. Goto Step 7. Faulty fuet level
Flow Table. sensor or its circuit.
Is check resuit satisfactory?

7 Check MAF sensor for performance referring to Go to Step 8. Faulty MAF sensor
“ENGINE AND EMISSION CONTROL SYSTEM" or its circuit.
section.

Is check result satisfactory?

8 Check ECT sensor referring to “ENGINE AND Go to Step 9. Faulty ECT sensor.

EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?

g Check HO2S-1 referring to DTC P0O130 Diag. Flow Table. | Substitute a known- | Faulty HO2S-1.

Is check result satisfactory? good ECM and
recheck.
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ENGINE DIAGNOSIS 6-61

DTC P0300 RANDOM MISFIRE DETECTED

DTC P0301 CYLINDER 1 MISFIRE DETECTED
DTC P0302 CYLINDER 2 MISFIRE DETECTED
DTC P0303 CYLINDER 3 MISFIRE DETECTED
DTC P0304 CYLINDER 4 MISFIRE DETECTED

SYSTEM DESCRIPTION

ECM (PCM) measures the angle speed of the crankshaft based on the pulse signal from the CKP sensor and CMP
sensor for each cylinder. If it detects a large change in the angle speed of the crankshatft, it concludes occurrence
of a misfire. When the number of misfire is counted by the ECM (PCM) beyond the DTC detecting condition, it deter-
mines the cylinder where the misfire occurred and outpuls it as DTC.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
¢ Misfire which causes catalyst to overheat ¢ [gnition system
during 200 engine revolutions is detected e Fuel injector and its circuit
8 at 2 or more cylinders. (MIL flashes as long e Fuel line pressure
§ as this misfire occurs continuously.) e Engine compression
o | ®Misfire which affects exhaust emission & Abnormal air drawn in
'5 adversely during 1000 engine revolutions is ¢ EGR system
detected at 2 or more cylinders o Fuel! level sensor
{2 driving cycle detection logic) ‘ o Valve clearance
of | ®Misfire which causes catalyst to overheat ® Valve timing
§ during 200 engine revolutions is detected
S at 1 cylinder. (MiL flashes as long as this
58 misfire occurs continuously.)
‘é’:’-_ e Misfire which affects exhaust emission
o8 adversely during 1000 engine revolutions is
Be detected at 1 cylinder
(2 driving cycle detection logic)
DTC CONFIRMATION PROCEDURE
WARNING:
« When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.
+ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: -8 - 70°C {18 —- 158°F)

¢ Engine coolant temp.: —8°C, 18°F or higher

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) TumON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start engine.
3) Increase vehicle speed 10 speed recorded as freeze frame data (V) = 5 km/h when detecting misfire.

4) Keep driving above vehicle speed for 5 min.

5) Stop vehicle and check DTC (or pending DTC) by using scan tool.
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TROUBLESHOOTING (DTC P0300/P0301/P0302/P0303/P0304)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Ignition system inspection: Goto Step 3. Faulty ignition coil,
1) Check spark plug and ignition spark of cylinder wire harmness, or other
where misfire occurs, referring to “IGNITION system parts.
SYSTEM” section.
Is it in good condition?
3 Fuel injector circuit inspection: Goto Step 4. Check coupler
1) Using sound scope, check each injector connection and wire
operating sound at engine cranking or idling. harness of injector not
Do all injectors make operating sound? making operating
sound and injector
itself.,
If OK, substitute a
known-good ECM and
recheck.
4 Fuel pressure inspection: Go to Step 5. Repair or replace.
1) Check fuel pressure referring to TABLE B-3 in
this section.
Is check result satisfactory?
5 Fuel injector inspection: Go to Step 6. Replace.
1) Check fuel injector(s) referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
6 Ignition timing inspection: Goto Step 7. Adjust or check
1} Check ignition timing referring to “IGNITION system related parts.
SYSTEM” section.
Is check result satisfactory?
7 EGR system inspection: Go to Step 8. Repair or replace.
1) Check EGR system referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
8 Fuel level sensor inspection: Goto Step 9. Repair or replace.
1) Check fuel level sensor referring to DTC P0460
Diag. Flow Table.
Is check result satisfactory?
9 Check engine mechanical parts or system which Check wire hamess Repair or replace.
can cause engine rough idle or poor performance. | and connection of
-~ Engine compression (See “ENGINE ECM ground, ignition
MECHANICAL" section). system and fuel
- Valve lash (See “ENGINE MECHANICAL" injector for intermittent
section). open and short.
- Valve timing (Timing belt installation,
See “ENGINE MECHANICAL” section).
Are they in good condition?
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ENGINE DIAGNOSIS 6-63

DTC P0335 CRANKSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM

1. CKP sensor

2. Crankshatt timing beit pulley -
C51-2-19
/

/
£= = 7 o=
- | = : 17 —— »
i

%\\ (/7 W/ i W =X

€51.2.20

\
|

T

Reference
Connect oscilloscope between terminals C51-2-18 (+) and C51-2-20 {(—) of ECM connector connected to ECM and

check CKP sensor signal,

Oscilloscope Waveforms G16 Engine

2 V/Div.
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6-64 ENGINE DIAGNOSIS

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
CKP sensor signal is not input while 20 pulses of e CKP sensor circuit
CMP sensor signal are input after engine start. o CKP sensor
® ECM

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

e Intake air temp.: -8°C, 18°F or higher

¢ Engine cooclant temp.: -8 — 110°C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
- atidle speed for 10 sec. :

3) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-65

TROUBLESHOOTING (DTC P0335)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 CKP sensor and its circuit resistance check: Go 1o Step 4. Go to Step 3.
1) With ignition switch OFF, disconnect ECM coupler
(C51-2).
2) Check for proper connection to ECM at C51-2-19 and
C51-2-20 terminals.
3) If OK, check resistance of followings.
Resistance between C51-2-19 and C51-2-20 terminals:
360 - 460 Q at 20°C, 68°F
Resistance between each terminal and ground:
1 MQ or more
Is check result satisfactory? .
3 CKP sensor resistance check: Faulty “W/BI" wire Faulty CKP
1) With ignition switch OFF, disconnect CKP sensor or *Or/BI" wire. Sensor.
coupler.
2) Check resistance between terminals of CKP sensor
coupler and between each terminal and ground.
{See Fig.)
Were measured resistance values as specified in Step 27
4 CKP sensor visual inspection: Intermittent trouble | Replace or
1) Check visually CKP sensor and signal rotor (crankshaft | or faulty ECM. Re- | reinstall.
timing belt pulley for the followings. (See Fig.) check for
— Damage intermittent refer-
~ No foreign material attached ring to “Intermittent
— Correct installation and Poor Connec-
Are they in good condition? tion” in Section 0A.

Fig. for Step 3

Fig. for Step 4
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6-66 ENGINE DIAGNOSIS

DTC P0340 CAMSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM

1. Distributor
4q 2. Signal rotor
* 3. CMP sensor
BB £CM 4, To main ratay
| > |
5V
} w—( cm.z-za——%—-
L
/¢
8/CrorB/sl
[==] [ gy =
=t = e -t 1
T
NN\ 77 —\\W//- N /7 ~
C51-2-26
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
e CMP sensor signal is not inputted for 3 sec. even & CMP sensor circuit
though engine start signal is being inputted. ® CMP sensor
® Engine starter signal circuit
e ECM
DTC CONFIRMATION PROCEDURE
NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —-8°C, 18°F or higher
® Engine coolant temp.;: -8 - 110°C (18 — 230°F)
¢ Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHag, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Crank engine for 3 seconds or more and keep it at idle for 1 min. if engine start.

4) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-67

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
' DIAG. FLOW
TABLE".
2 Is engine cranked? Go to Step 3. Go to “CRANKING
SYSTEM" section.

3 Is there DTC P1500 (Engine starter signal circuit)? Go to DTC P1500 Go to Step 4.
Diag. Flow Table.

4 1) Remove distributor cap, rotor and cover. Substitute a known- | Go to Step 5.

Don't remove signal rotor from shaft. good ECM and
2) With ignition switch ON, check voltage C51-2-26 recheck.

terminal with signal rotor inserted between hall

element and magnet (“A”) and without it (“B™)

respectively, by tuming crankshaft.

“A":3-525V

‘B0-1V
Is it in good condition?

5 Isit0— 1V at both “A” and “B” in Step 4? Poor C51-2-26 “W” wire open,
connection or "W~ “B/8BI" or “B/OI"
wire shorttoground. | wire open, “BI/B"
if wire and wire open or poor
connection are OK, | CMP sensor
substitute a known- | coupler connection.
good CMP sensor If wire and
and recheck. connection are OK,

substitute a known-
good CMP sensor
and recheck.

Fig. for Step 4

Magnetic flux to hall Magnaetic fux applied
element cut off 10 hall sensor
1. Signal rotor
2. Magnet
3 Hall element
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6-68 ENGINE DIAGNOSIS

DTC P0400 EXHAUST GAS RECIRCULATION FLOW MALFUNCTION

SYSTEM/WIRING DIAGRAM
. EGR valve
. Intake manifold

ﬂ«— 3
. Exhaust gas
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ENGINE DIAGNOSIS 6-69

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

During deceleration (engine speed high with closed ¢ EGR valve

throttle position) in which fuel cutis involved, difference | ® EGR passage

in intake rmanilold pressure between when EGR valve | ® Manifold difterential pressure sensor
is opened and when it is closed is smaller than o ECM

specified value.

(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of atraffic accident
and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: —8°C, 18°F or higher

e Engine coolant temp.: -8 - 110°C (18 — 230°F)

¢ Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine comptetely.

3) Increase vehicle speed to 55 — 60 km/h (35 — 40 mph).

4) Keep driving above vehicle speed for 7 min. or more.

5) Increase vehicle speed to 100 — 110 km/h (60 — 70 mph).

6) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.

7} Check if DTC and pending DTC exists by using scan tool. If not, check if EGR system monitoring test has com-
pleted by using scan tool. If not in both of above checks (i.e., no pending DTC and EGR system monitoring test
not completed), check vehicle conditions (environmental) and repeat Steps 3) through 6).

Vehicle speed

kmih (mph)
100 - 110
(60 - 70}

55 - 60
(35 - 40)

0(0)

1} and 2) 3) 4) 5) 6) 7)
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6-70 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P0400)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE”" performed? Go to Step 2. Go to "ENGINE
DIAG. FLOW
TABLE".
2 Is there DTC P0403 (EGR circuit malfunction)? Go to DTC P0403 Go to Step 3.
Diag. Flow Table.
3 Do you have SUZUKI scan tool? Go to Step 4. Go to Step 6.
4 EGR valve operation check: Go to Step 5. Go to Step 6.
1) With ignition switch OFF, install SUZUKI scan tool.
2) Check EGR system referring to Section 6E.
Is it in good condition?
5 MDP sensor check: Intermittent trouble | Repair or replace.
1) Check MDP sensor for performance referring to or faulty ECM.
Section 6E. Check for
Is'check result satisfactory? intermittent refer-
ring to “Intermittent
and Poor Connec-
tion” in Section CA.
6 EGR valve power supply circuit check: Goto Step 7. Faulty “Bl/B” wire.
1) With ignition switch OFF, disconnect EGR valve
coupler.
2) With ignition switch ON, check voitage between
“Bl/B” wire terminals of EGR valve coupler and
ground.
Is each veltage 10 - 14 V?
7 EGR valve stepper motor coil circuit check: Go to Step 8. Faulty "Br/R"-"“Gr",
1) With ignition switch OFF, connect EGR valve coupler “Br/Y" —“Gr/Y",
and disconnect ECM couplers. “Br/B" — “Gr/R",
2) Check resistance between C51-3-4 and C51-2-13, “Br/w' =“Gr/BI”
C51-2-14, C51-2-15, C51-2-16. wire or EGR valve.
Is each resistance 20 - 24 Q at 20°C, 68°F?
8 MDP sensor check: EGR passage Repair or replace.
1} Check MDP sensor for performance referring to clogged or EGR
Section 6E. valve malfunction.
Is check result satisfactory? If all above are OK,
intermittent trouble
or faulty ECM.
Check for intermit-
tent referring to
“Intermittent and
Poor Connection” in
Section DA.
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ENGINE DIAGNOSIS 6-71

DTC P0403 EXHAUST GAS RECIRCULATION CIRCUIT MALFUNCTION
WIRING DIAGRAM

ECM

1
E}) B/W £ cst-a-zom-———rw._..
r I\. =3
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/ —W—-}-G:—})— Br/R - C51-2-16
-{?aua{ W—}Guv?}- Be/Y -4 C51.2.15
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el { f(m\—-}eue.)}-suw-( C51-2-13
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1, Fwsepox — TITTESrsesssessesssssesss
2. Main fuse
3. Mainretay
4. EGR vaive
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C51-3-4 C51.2-16 \ / C51-213
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Low voltage is detected at EGR valve stepping motor | e EGR valve (stepping motor) or its circuit
electrical circuit for specified time conlinuously. e ECM
{Circuit open or short).

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: -8°C, 18°F or higher

¢ Engine coolant temp.: —8 — 110°C (18 — 230°F)

» Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1} Connect scan tool to DLC with ignition switch OFF.

2} Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Start engine and run it for 10 sec.

4) Check DTC and pending DTC by using scan tool.
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6-72 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P0403)

4) If OK, check for resistance between following
terminals of ECM connector disconnected.
C51-2-13 and C51-3-4 —— 20-24 Q at

C51-2-14 and C51-3-4 — 20°C, 68°F
C51-2-15 and C51-3-4 —

C51-2-16 and C51-3-4 —

C51-2-13 and ground —7— Infinity (=)

C51-2-14 and ground  —

C51-2-15 and ground  —

C51-2-16 and ground —
Is check result as specified?

Section 0A.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 EGR Valve check Go to Step 3. EGR valve
1) With ignition switch OFF, disconnect connector malfunction.
from EGR valve.
2) Check for proper connection to EGR valve at each
terminal.
3) If OK, check EGR valve for resistance referring
to “EGR Valve Inspection” in Section 6E.
Is check result as specified?
3 Wire Harness check Intermittent trouble | “BI/B",
1) Connect connector to EGR valve. or faulty ECM. “Br/R" - "Gr",
2) Disconnect cannector from ECM. Recheck referring “Br/Y” - “Gr/Y",
3) Checkforproperconnectionto ECM atsystem related to “Intermittent and | “Br/B" - “Gr/R",
terminals. Poor Connection” in | “Br/W" - “Gr/BI"

circuit open or
shorted to ground.
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ENGINE DIAGNOSIS 6-73

DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD

SYSTEM DIAGRAM

ECM
R/B! ] | £ cst-a.n—i—~
GrtY — _I i
;' & | £ csnnzeT
GrfY | 1 Cs1.3-25
....... A —
R-AR r =

1. Heated oxygen sensor-1

2. Warm-up three way catalytic converter
3. Three way catatylic converter

4. Heated oxygen sensor-2

CIRCUIT DESCRIPTION

Exhaust oxygen concentration at the pre-warm-up three way catalystic converter (WU-TWC) and the post-WU-
TWC is detected from HO2S-1 and HO2S-2 respectively and accordingly ECM controls the closed loop which then
controls the fuel injection volume. While the above control is going on and if WU-TWC is in good condition, the
output voltage of HO2S-2 is maintained at specified level. As WU-TWC becomes deteriorated, even when the
above control is going on, the exhaust gas which has passed WU-TWC then passes HO2S-2 at the exhaust oxygen
concentration similar to that of the pre-catalyst without being oxygenated or converted. Thus, waveforms of
HO2S-1 and HO2S-2 output voltages become alike. ECM judges deterioration of WU-TWC by comparing wave-

forms of HO2S-1 and HO2S-2.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

TROUBLE AREA

While running under conditions described for DTC
CONFIRMATION PROCEDURE, output waveform of
HO2S-1 becomes similar to that of HO2S-2.

{2 driving cycle detection logic)

¢ Exhaust gas leakage

e Three way catalytic convertor

¢ Heated oxygen sensor-2 or its circuit
e ECM
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6-74 ENGINE DIAGNOSIS

DTC CONFIRMATION PROCEDURE

WARNING:

¢ When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8°C, 18°F or higher

® Engine coolant temp.: -8 — 110°C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Increase vehicle speed to 80 — 90 km/h (50 — 56 mph).
* 4) Keep above vehicle speed for 5 min. or more (Throttle valve opening is kept constant in this step).
5) Stop vehicle and check if DTC and pending DTC exists by using scan tool. If not, check if catalyst monitoring
test has completed by using scan tool. If notin both of above checks (i.e., no pending DTG and catalyst monitor-
ing test not completed), check vehicle condition {environmental) and repeat Step 3) through 5).

TROUBLESHOOTING
STEP ACTION YES NG
1 Was "ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Exhaust system visual inspection: Go to Step 3. Repair or replace.
1) Check exhaust system for leaks, damage and
loose connection.
Is it in good condition?
3 HO2S-2 Output Voltage check: Replace three way | Check “R” and “Gr/Y"
1) Check output voltage of HO2S-2 referring Step 3 | catalytic converter. | wires for open and
of DTC P0136 Diag. Flow Table, short, and connections
Is check result satisfactory? for poor connection.
If wires and connec-
tions are OK, replace
HO2S-2.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE DIAGNOSIS 6-75

DTC P0443 EVAP CONTROL SYSTEM PURGE CONTROL VALVE CIRCUIT MALFUNCTION
WIRING DIAGRAM

1 ECM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Monitor signal of EVAP canister purge valve is different | ® EVAP canister purge valve and its circuit
from command signal. (Circuit open or short) ¢ ECM
(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:
® When performing a road test, select a place where there is no traffic or possibility of a traffic accident

and be very careful during testing to avoid occurrence of an accident.
® Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: -8°C, 18°F or higher :

¢ Engine coclant temp.: —8 — 110°C (18 — 230°F)
¢ Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1} Connect scan too! to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.

3) Start engine and warm up it completely.

4} Increase vehicle speed to 55 km/h (35 mph) or more.

5) Keep driving above vehicle speed for 20 min. or more {Change of vehicle speed is permitted in this step).

6) Release accelerator pedal, stop vehicle and run engine atidle speed for 2 min.
7) Check DTC and pending DTC by using scan tool.
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6-76 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P0443)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".

2 Check EVAP canister purge system for operation Intermittent trouble or | Go to Step 3.
referring 1o “EVAP Canister Purge System Check” in | faulty ECM.
this section. Check for intermittent
Is check result satistactory? referring to “Intermit

tent and Poor Connec-
tion” in Section OA.

3 Check EVAP canister purge valve for resistance “Lg/Y" or “BI/B" circuit | Replace EVAP
referring to “EVAP Canister Purge Valve Inspection”in | open or shor. canister purge
this section. If wire and connec- valve.

Is resistance as specified? tions are OK, substi-
tute.a known-good
ECM and recheck.
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EVAP Canister Purge System Check

1) Warm up engine to normal operating iemperature.

2) Hoist vehicle so that all wheels rotate freely.

3) Set M/T in “Neutral® position and parking brake.

4) Disconnect purge hose (1) from EVAP canister.

5) Place finger against the end of disconnected hose and check
that vacuum is not felt there when engine is running at idle
speed.

6) Release parking brake lever, set transfer in “2H" and M/T in
“Ist”.

WARNING:

Make sure that transfer is set to “2H" range position for
this check. If it is set to “4H” or “4L" position, front and
rear wheels turn at high speed and a very dangerous situ-
ation may occur.

7) Also check that vacuum is felt when engine speed is increased
to higher than about 1,500 r/min. and keep it for 3 min. or more.
If check result is not described in steps 5} and 7), check EVAP
canister purge valve, wire harness and vacuum passage.

Vacuum Passage Inspection
Startengine and run it at idle speed. Withfinger ptaced against vac-
uum nozzle, check that vacuum is applied.

If it is not applied, clean vacuum passage by blowing compressed
air.

Vacuum Hose Inspection
Check hoses for connection, Jeakage, clog and deterioration.
Replace as necessary.
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When using SUZUKI scan tool:

When not using SUZUKI scan tool:
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EVAP Canister Purge Valve and lts Circuit Check
When using SUZUKI scan tool: .
1) Connect SUZUKI scan tool to DLC with ignition switch OFF and

disconnect vacuum hoses from each pipe.

2} Turn ignition switch ON, clear DTC and sslect “MISC TEST”

mode on SUZUKI scan tool.

When not using SUZUKI scan tool:
1) Disconnect vacuum hoses from each pipe.
2) Turn ignition switch ON.

Using service wire, ground C51-2-17 terminal of ECM connector
{(valve ON) and unground it (valve OFF).

3) Check purge valve for operation and vacuum passage for clog

when valve is switched ON and OFF by using SUZUKI scan tool

or service wire.

Valve OFF: When blowinginto hose “A”, air should not come out
of hose “B".

Valve ON: When blowing into hose "A”, air shouid come out of
hose “B".

If check result is not described, check vacuum hoses, purge

valve, wire harness and connections.

EVAP Canister Purge Valve Inspection
1) With ignition switch OFF, disconnect coupler from canister

purge valve.

2) Check resistance between two lerminals of EVAP canister

purge valve.

Resistance of EVAP canister purge valve:
30 - 34  at 20°C (68°F)

If resistance is as specified, proceed to next operation check. If
not, replace.

3) Disconnect vacuum hoses from intake manifold and its EVAP

canister.

4) With coupler disconnected, blow into hose “A”™ (1). Air should not

come out of hose “B" (2).
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1. Tank pipe
2. Purge pipe
3. Air pipe

4_ Blow air
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5) Connect 12 V-battery to EVAP canister purge valve (3) termi-
nals.
In this state, blow hose “A” (1).
Air should come out of hose “B” {2}.

WARNING:
Do not suck the air through valve. Fuel vapor inside valve
is harmful.

If check resultis not as described, replace EVAP canister purge
valve.

6) Connect vacuum hoses.
7) Connect EVAP canister purge valve coupler securely.

EVAP Canister Check

WARNING:
DO NOT SUCK nozziles on EVAP canister. Fuel vapor in-
side EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister.

2) When air is blown into tank pipe, there should be no restriction
of flow through purge pipe and air pipe.

3) If operation differs from above description, EVAP canister must
be replaced.

4) Connect hoses to canister.
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6-80 ENGINE DIAGNOSIS

DTC P0460 FUEL LEVEL SENSOR CIRCUIT HIGH INPUT
WIRING DIAGRAM

=
\ ~ ECM
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| 1. Fuse box
%— _________________ | 2. Fuel level meterin
combination meter
\ N - 1
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C51-1-28
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA

Fuel level sensor output voltage higher than ® Fuel level gauge or its circuit

specified value is detected for specified time. ® Fuel level sensor or its circuit

(2 driving cycle detection logic) ¢ ECM
DTC CONFIRMATION PROCEDURE
NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ intake air temp.: —-8°C, 18°F or higher
¢ Engine coolant temp.: -8 — 110°C (18 — 230°F)
e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine

for 1 min.
3) Check DTC and pending DTC by using scan tool.
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ENGINE DIAGNOSIS 6-81

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Goto Step 2. Go to “ENGINE
DIAG. FLOW TABLE".
2 Does fuel level meter in combination meter indicate Replenish fuel tank | Go to Step 3.
“E" (Empty)? with fuel and go to
Step 3.
3 Check Fuel Level Sensor and lts Circuit. Go to Step 4. Intermittent trouble or
1) Check voltage between terminal C51-1-28 and faulty ECM.
ground with ignition switch ON. Check for intermittent
Is it about 7.1 V or more? referring to “Intermit-
tent and Poor Connec-
tion™ in Section 0A.
4 Is voltage in Step 3“9 — 14 V"7 “Y/R" wire shorted | Goto Step 5.
to power circuit or
fuel level meter
makunction.
5 Check Fuel Level Sensor. “¥Y/R" circuit open. Check “Y/R™ wires
1) Tum ignition switch OFF and disconnect fuel leve! | If wire and connec- | connections.
sensor connector. tion are OK, substi- | If OK, replace fue!
2} Check for proper connection to fuel level sensor at | tute a known-good | level sensor.

terminals.

3) If OK, then check resistance between “Y/R" wire
and “B" wire terminals of fuel ievel sensor
connector.

Empty: About 113 - 127 Q
1/2:  About 32.5 Q {reference value)
Full: About1-5Q
Is value close to one of above values indicated?

ECM and recheck.
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6-82 ENGINE DIAGNOSIS

DTC P0500 VEHICLE SPEED SENSOR MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Vehicle speed signal not inputted although fuel is kept | ® Vehicle speed sensor circuit open or short
cut for longer than 5 seconds ® Vehicle speed sensor
{2 driving cycle detection logic) ® Speedometer cable, drive gear or driven gear
e ECM

DTC CONFIRMATION PROCEDURE

WARNING:

¢ When performing a road test, select a place where there is no traffic or possibllity of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

® Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satistied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8°C, 18°F or higher

¢ Engine coolant temp.: -8 - 110°C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2} Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Increase vehicle speed to 80 km/h (50 mph) in 3rd gear.

4) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.

5) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0500)

STEP ACTION YES NO

1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".

2 Does speedometer indicate vehicle speed? Go to Step 3. Check speedometer
cable and gears for
damage.

3 VSS signal harness check: Faulty “Y™ wire or Go to Step 4.

1) Disconnect ECM coupler with ignition switch OFF. poor C51-2-25

2) Connect ohmmeter between C51-2-25 terminal of connection.

ECM coupler and body ground. H wire and

3) Hoist vehicle and lock rear left tire. connection are OK,

4) Turn rear right tire slowly. intermittent trouble

Does ohmmeter indicator deflect between continuity and | or faulty ECM.

infinity a few times while tire is turned one full revolution? | Check for
intermittent
referring to
“Intermittent and
Poor Connection” in
Section 0A.

4 Check VSS referring to “VSS INSPECTION” in “ENGINE | “Y" wire open, poor | Faulty VSS.

AND EMISSION CONTROL SYSTEM?" section. coupler-to-meter

Is it in good condition? connection or poor
ground circuit.
If wire and
connection are OK,
substitute a known-
good ECM and
recheck.
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6-84 ENGINE DIAGNOSIS

DTC P0505 IDLE AIR CONTROL SYSTEM MALFUNCTION
SYSTEM/WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

e Engine idle speed is 100 r/min. or more lower than | ® IAC valve or its circuit
targetidle speed forlongerthan 20 sec. continuously. | e Fast idle air valve
or e Abnormal air drawn in air intake system
® Engine idle speed is 200 r/min or more higher than
targetidle speed forlonger than 20 sec. continuously.
(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

NOTE:
Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-

CEDURE.

e Intake air temp.: ~8°C, 18°F or higher

e Engine coolant temp.: —8 — 110°C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8C00 ft or less (560 mmHg, 75 kPa or more)
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ENGINE DIAGNOSIS 6-85

1) Connect scan tool to DLC with ignition switch OFF,

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up

engine completely.
3) Run engine at idle speed for 1 min.
4) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (P0505)

[ Y

and abnormal air inhaling.
Are they in good condition?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Idle speed and idle air control duty check: Go to Step 5. Go to Step 3.
1) Check engine idle speed and idle air control duty
referring to “Idle Speed/idle Air Control Duty
Inspection” in Section 6E1.
Are they within specification?
3 Do they indicate high idle speed and low duty or low idle | Go to Step 4. Substitute a known-
speed and high duty at Step 27 good ECM.
4 Adjust idle speed and IAC duty. Go to Siep 5. Go to Step 6.
Is it adjustable with idle air adjusting screw? :
5 Is engine idle speed kept at specified idle speed even Intermittent trouble | Goto Step 7.
when with head lights turned ON? or faulty ECM.
Check for
intermittent
referring to
“Intermittent and
Poor Connection” in
Section OA.
6 Check idle air adjusting screw and its passage, FlAvalve | Go to Step 7. Faulty idie air

adjusting screw,
clogged idle air
adjusting screw air
passage, F1A valve
or abnormal air

inhalling.
7 Check |AC valve and its circuit. Substitute a known- | IAC valve orits
Are they in good condition? good ECM. circuit faulty.
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6-86 ENGINE DIAGNOSIS

J _ T
C S IAC FLOW DUTY
TN Co0%
ENGINE SPEED

S 800 RPM
o
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Idle Air Adjusting Screw and Its Passage Check

1) Connect SUZUKI scan tool to DLC with ignition switch OFF.

2) Warm up engine to normal operating temperature and keep it
idle speed.

3) Check that “IAC DUTY" va
duces when loosened.
If check resultis as described above, idie air adjusting screw and
its passage are in good condition.
If not, idle air adjusting screw is faulty or air passage is clogged.

Fast Idle Air Valve

1) Disconnect IAC valve coupler with ignition switch OFF.

2) Check that with cold engine started, as cooling water tempera-
ture rises, engine idle speed reduces gradually.
If check resultis as described above, fast idle air valve is in good
condition.
If not, fast idle air valve, air passage or coolant passage is faulty.
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IAC Valve And Its Circuit Check

1) Disconnect IAC valve hose from air intake pipe.

2) Tum ONignition swilch. Try blowing airinto hose and check that
air will not go in (hard to blow).

3) Using service wire, ground C51-2-10 terminal of ECM coupler
with ignition switch OFF.

4) Turn ONignition switch. Try blowing air into hose and check that
air can be blown into air hose.
It check results are describe above and C51-2-10 terminal to
ECM connection is OK, IAC valve and its circuit are in good
condition. :
It not proceed to step 5).

1. Blown air accepted

5) With ignition switch “OFF", disconnect IAC valve coupler.

@[ﬁ L | 6) Check resistance between each two terminals of IAC valve (1).

Q Resistance: 11 — 14 Q at 20°C, 68°F

N\

/ —
“ 2 / If it is within specification, proceed to step 7).
If not, replace.

7) Disconnect IAC valve air hose from air intake case. Try blowing
air into air hose and check that air will not go in (hard to blow).

1. Blown air rejected

8) Connect 12 V-battery (2) to IAC valve terminals and check that

- ’ air can be blown into air hose.
\ l If check results are described above, check IAC valve harness.
Iy 7 If not, replace IAC valve.
= 9) Connect hose and coupler securely.
~t \.";o
N e CI
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6-88 ENGINE DIAGNOSIS

DTC P0601 INTERNAL CONTROL MODULE MEMORY CHECK SUM ERROR

SYSTEM DESCRIPTION
Internal control module is installed in ECM.

DTC DETECTING CONDITION AND TROUBLE AREA
h

DTC DETECTING CONDITION TROUBLE AREA

Data write error or check sum error ECM

DTC CONFIRMATION PROCEDURE

1} Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Start engine and run it at idle if possible.

4) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING
Substitute a known-good ECM and recheck.
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DTC P1408 MANIFOLD DIFFERENTIAL PRESSURE SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM

1. Manifod differential ECM
pressure Sensor

C51-3-8
(Vin)
C51-3-25
(GND) l'
C51-3-14
(veey

BrlY

Griy

5v

o I B S

Gr/R

Y TS e
A A A

C51-3-14 C51-3-8

=
oy

[=]
-

1

|
—+
L)

=1

| —h— Tt

]
] el
J
/ )

=\ ==\~ IRy p—2 g

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

e While engine is running after being warmed up and | ® Manifold differential pressure sensor
with throttle opening smaller than specification, high- | ® Manifold differential pressure sensor vacuum
er than 4.6 V manifold diflerential pressure sensor passage
output voltage is detected for specified time or with | « ECM
throttle opening larger than specification, lower than
0.2 V manifold differential pressure output voltage is
detected for specified time.

{2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

¢ When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

® Road test should be carried out with 2 persons, a driver and a tester, on a level road.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

¢ Intake air temp.: 5°C, 41°F or higher

e Engine coolant temp.: -8 — 110°C (18 - 230°F)

o Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Run engine at idle speed for 1 min.

4} Increase vehicle speed to 80 km/h {50 mph).

5) Keep driving above vehicle speed for 1 min. (Change of vehicle speed is permitted in this step.)

6) Stop vehicle and check DTC and pending DTC by using scan tool.
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6-90 ENGINE DIAGNOSIS

TROUBLESHOOTING (DTC P1408)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 MDP sensor signal check; Intermittent trouble | Go to Step 3.
Check voltage between C51-3-8 and C51-3-25 under or faulty ECM.
following conditions. Check for intermit-
With ignition switch ON leaving engine OFF: tent referring to
0.2 V or higher “Intermittent and
At idling: 4.6 V or lower Poor Connection”
Is check result as specified? in Section 0A.
3 MDP sensor check: “Br/Y", “Gr/Y" or Replace MDP
1) Disconnect connector from MDP sensor. “*Gr/R” circuit Sensor.
2) Check for proper connection to MDP sensor at each | open/short.
terminal. . If wire and connec-
3) If OK, check MDP sensor for performance referring to | tions are OK, substi-
“MAP Sensor Inspection” in Section 6E. tute a known-good
Is check result satisfactory? ' ECM and recheck.
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DTC P1450 BAROMETRIC PRESSURE SENSOR CIRCUIT MALFUNCTION
DTC P1451 BAROMETRIC PRESSURE SENSOR PERFORMANCE PROBLEM

SYSTEM DESCRIPTION
Barometric pressure sensor is installed in ECM.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
DTC P1450: @ Barometric pressure sensor in ECM
Barometric pressure out of specification is detected.
DTC P1451: & Manifold differential pressure sensor performance
While running under conditions described for DTC problem

CONFIRMATION PROCEDURE, barometric pressure | ® Barometric pressure sensor in ECM
value compared with intake manifold vacuum value in
fuel cut state is not as specified.

{DTC P1451: 2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE (DTC P1450)

1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC by using scan tool and run engine for 1 min.
3) Check DTC and pending DTC by using scan tool.

DTC CONFIRMATION PROCEDURE (DTC P1451)

WARNING:

¢ When performing a road test, select a place where there Is no traffic or possibility of a traffic accident
and be very caretul during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Connect scan tool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine to normal operating temperature.

3) Increase engine speed to 3,000 r/min. in 3rd gear in case of M/T,

4) Release accelerator pedal and with engine brake applied, keep vehicle coasting for 5 sec. or more. (Keep fuel
cut condition for 5 sec. or more) If fuel cut condition is not kept for 5 sec. or more, coast down a slope in engine
speed 1600 — 3000 r/min. for 5 sec. or more.

5) Stop vehicle and run engine at idle.

6) Repeat steps 3) ~ 5) 2 times.

7) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (DTC P1450/P1451)

STEP ACTION YES NO

1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE™.

2 is DTC P14517 Go to Step 3. Substitute a known-
good ECM and
recheck.

3 MDP sensor check: Substitute a known- | MDP sensor or its

1)} Check MDP sensor and its circuit referring to Steps 2| good ECM and circuit malfunction.
and 3 of DTC P1408 Diag. Flow Table. recheck.
Is check result satisfactory?
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6-92 ENGINE DIAGNOSIS

DTC P1500 ENGINE STARTER SIGNAL CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Engine starts even though vehicle isat stop and engine | ® Engine start signal circuit
start signal is not inputted. e ECM

Engine start signal is inputted for specified time while
engine is running.
(2 driving cycle detection logic)

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch OFF.

2} Turn ON ignition switch and clear DTC by using scan tool, then start engine and run it for 3 min. or more.
3) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (DTC P1500)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to "ENGINE
DIAG. FLOW
TABLE".

2 Check for voltage at terminal C51-3-18 of ECM Poor C51-3-18 connection | “B/Y” circuit open.
connector connected, under following condition. | or intermittent trouble.

While engine cranking: 6 =14V Check for intermittent

After starting engine :0-1V referring to “Intermittent

Is voltage as specified? and Poor Connection”
in Section 0A.

If wire and connections
are OK, substitute a
known-good ECM and
recheck.
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ENGINE DIAGNOSIS 6-93

DTC P1510 ECM BACK-UP POWER SUPPLY MALFUNCTION
WIRING DIAGRAM
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CIRCUIT DESCRIPTION
Battery voltage is supplied to keep DTC memory, values that ECM has learned to control engine, etc. in ECM even
when ignition switch is tumed OFF.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Back-up circuit voltage lower than specification is ¢ ECM back-up circuit
detected while engine is running. e ECM

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition switch OFF.

2) Tum ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 1 min.

3) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Battery voltage supply circuit check: Poor C51-1-2 “W™ circuit open or
While engine running, check voltage between connection or short.
C51-1-2 and ground. intermittent trouble.
Is voltage 10 - 14 V? Check for intermittent

referring to “Intermittent
and Poor Connection”
in Section 0A.

If wire and connections
are OK, subslitute a
known-good ECM

and recheck.
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6-04 ENGINE DIAGNOSIS

TABLE B-1 FUEL PUMP CIRCUIT INSPECTION
WIRING DIAGRAM
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INSPECTION

STEP

ACTION

YES

NO

1

Fuel pump operation check:

1} Remove fuel filler cap.

2) Turn ON ignition switch.

Is fuel pump operation sound heard for 3 sec. after
ignition switch ON?

Fuel pump circuit
is in good condition.

Goto Step 2.

Fuel pump circuit check:

1} With ignition switch OFF, remove fuel pump relay from
connector.

2) Check for proper connection to relay at each terminal.

3) If OK, using service wire (2), connect terminals “P/B"
wire and “Bl/B” wire of relay connector (1).

4} Turn ON ignition switch

CAUTION: Check to make sure that connec-
tion is made between correct terminals.
Wrong connection can cause damage to
ECM, wire harness etc.

Is fuel pump heard to operate at ignition switch ON?

Go to Step 3.

“BI/B”] HP/B” or “Bﬂ
circuit open or fuel
pump malfunction.

Fuel pump relay check:

1) Check fuel pump relay referring to “Fuel Pump Relay
Inspection” in Section 6E.

Is it in good condition?

“B/W” or “P” circuit
open.

Replace fuel pump.

Fig. for Step 2

8I/8
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ENGINE DIAGNOSIS 6-95

TABLE B-2 FUEL INJECTORS AND CIRCUIT INSPECTION

WIRING DIAGRAM
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INSPECTION
STEP ACTION YES NO
1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.

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

Wire Harness check:

1) Disconnect connectors from ECM.

2) Check for resistance between following terminals
of ECM connector disconnected.
C51-2-8-C51-3-4

C51-2-1 — C51-3-4 13-16Q at
C51-2-2 - C51-3-4 i 20°C, 68°F
C51-2-9 - C51-3-4

Is check result as specilied?

Fuel injector circuit
is in good condition.

“R", “Lg/R", “W/G" and
“W/B" shorted each
other.

Does none of 4 injectors make operating sound
at Step 17

Go to Step 4.

Check coupler connec-
tion and wire harness of
injector not making oper-
ating sound and injector
itself (Refer to “Fuel
Injector Inspection™ in
Section 6E).

Check power circuit of injectors for open and short.
Is it normal?

Check all 4 injectors
for resistance
respectively.

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

Power circuit open or
short.
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6-96 ENGINE DIAGNOSIS

TABLE B-3 FUEL PRESSURE INSPECTION
SYSTEM DIAGRAM

1. Injector

2. Delivery pipe

3. Fuel pressura
regulator

4, Fuelfiter

5. Fuel pump

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

INSPECTION

NOTE:

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

STEP ACTION YES NO
1 1} Install fuel pressure gauge, referring Go to Step 2. Go to Step 5.
to "Fuel Pressure Inspection” in Section 6E1.
2) Operate fuel pump.
Is fuel pressure then 250 — 300 kPa
(2.5 - 3.0 kg/cm?2, 35.6 — 42.7 psi)?
2 Is 180 kPa (1.8 kg/cm?2, 25.6 psi) or higher Go to Step 3. Go to Step 4.
fuel pressure retained for 1 minute after
fuel pump is stopped at Step 1?
3 1) Start engine and warm it up to normal Normal fuel pressure. Clogged vacuum
operating temperature, passage for fuel
2) Keep it running at specified idle speed. pressure regulator or
Is fuel pressure then within 210 — 260 kPa faulty fuel pressure
(2.1 - 2.6 kg/cm?, 29.8 - 37.0 psi)? regulator.
4 Is there fuel leakage from fuel feed line Fuel leakage from Go to Step 10.
hose, pipe or joint? hose, pipe or joint.
5 Was fuel pressure higher than spec. in Step 1?7 { Go to Step 6. Goto Step 7.
6 1} Disconnect fuel return hose from fuel pipe Restricted fuel return Faulty fuel pressure
and connect new hose to it. hose or pipe. regulator.
2} Put the other end of new return hose into
approved gasoline container.
3) Operate fuel pump.
Is specified fuel pressure obtained then?
7 Was no fuel pressure applied in Step 17? Go to Step 8. Goto Step 9.
(Low pressure is
measured.)
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ENGINE DIAGNOSIS 6-97

STEP ACTION YES NO
8 With fuel pump operated and fuel return hose | Faulty fuel pressure Shortage of fuel or fuel
blocked by pinching it, is fuel pressure regulator. pump or its circuit defective
applied? (Reler to Table B-1 “Fuel
Pump Circuit Inspection”).
9 1) Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted
2) With fuei return hose blocked by pinching | regulator. fuel feed hose or pipe, faulty
it, check fuel pressure. fuel pump or fuel leakage
Is it 450 kPa (4.5 kg/cm?, 64.0 psi) or more? from hose connectionin fuel
tank.
10 1) Disconnect fuel return hose from fuel pipe | Faulty fuel pressure Fuel leakage from injector,

and connect new hose to it.

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

3} Check again if specified fuel pressure is
retained. )

While doing so, does fuel come out return

hose?

regulator.

faulty fuel pump (faulty
check valve in fuel pump)
or fuel leakage from fuel
pressure regulator
diaphragm.
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6-98 ENGINE DIAGNOSIS

TABLE B-4 FAST IDLE AIR VALVE (FIA VALVE) SYSTEM INSPECTION

SYSTEM DIAGRAM
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. Idie air adjusting screw
. Vacuum passage

. Throttle valve

. Fast idle air valve
Throttle body

Thermo wax

. Springs

. From intake manifold

. To intake pipe

. Piston

{A]: When engine coolant temp. is low.
[B): Whan engine coolant temgp. is high.

INSPECTION
STEP ACTION YES NO
1 1) Disconnect IAC valve coupler with Fastidle air valve, air passage | Faulty fast air valve, air

ignition switch OFF.

2) Check that engine idle speed reduces
gradually as engine coolant temp. rises
when cold engine (engine coolant temp.
< 30°C) is started and kept running at
idle speed.

Is check result as described above?

and coolant passage is in
good condition.

passage or coolant

passage.
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ENGINE DIAGNOSIS 6-93

TABLE B-5 A/C SIGNAL CIRCUITS INSPECTION (IF EQUIPPED)

WIRING DIAGRAM
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Are check result as specified?

C51-1-17
INSPECTION
STEP ACTION YES NO
1 Check A/C Signal Circuit. A/C control signal “Y/B" circuit open or
1} Check voltage at terminal C51-1-17 with | circuits are in good short, evaporative

ignition switch ON. condition. temperature is below
A/C switch and/or heater 1°C (34°F) or faulty
blower switch OFF A/C system.
(A/C is not operating): 10-14V
Both A/C switch and heater
blower switch ON: 0-15V
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6-100 ENGINE DIAGNOSIS

SPECIAL TOOLS

4-1.
4-2.
4-3.
4-4.

4-6.
4-7,

Pressure gauge
09912-58441
Pressure hose
09912-58431
Attachment
09919-46010
Checking tool set
09912-58421
Tool body & washer
Body plug

Body attachment
Holder

. Return hose & clamp

Body attachment-2 & washer
Hose attachment-1

. Hose attachment-2

09917-47010
Vacuum pump gauge

09930-88530
Injector test lead

-

09931-76011
SUZUKI scan too! (Tech 1A) kit

. Storage case

. Operater's manual
. Tech 1A

. DLC cable

. Test lead/probe
Power source cable
DLC cable adaptor
. Self—test adaptor

ENOOAON =

Mass storage cartridge

09931-76030
14/16 pin DLC cable
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ENGINE MECHANICAL 6A1-1

SECTION 6A1

ENGINE MECHANICAL
(1-CAM 16-VALVES)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

# Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and *Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative, Either of these two conditions may
result in severe injury.

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

be activated by reserve energy in the Sensing and Diagnostic Module (SOM).

CONTENTS
GENERAL DESCRIPTION .. . ittt e a ittt e e aa e s 6A1- 2
ON-VEHICLE SERVICE . ... .. . ittt et e et a it ctataa s e ataiannaeans 6A1- 5
Compression CheCK . ... ... i it i B6A1- 5
Engine Vacuum ChecK .. ... ... e 6A1- 7
Ol Pressure CheCK . ...ttt it e e e ta e e it et i ta s ta e 6A1- 8
Valve Lash (ClBaranCe) ... ...cuvuuenur i it iia it eas e taaneonns 6A1-10
Al Cleaner Element ... ..ottt it e i 6A1-12
X111 < Y- LY R
Cylinder Head CoVer .. .. ..ttt ittt e e e e e 6A1-14
Throttle Body and Intake Manifold .. ... ... 6A1-16
ExXhaust Manifold ... .. i i e a e 6A1-20
Timing Belt and Belt Tensioner .. ........ ... i i e 6A1-22
Oil Pan and Oil PUMD SIrainer .. ... ittt it e aaaeene e sinaas 6A1-27
L0 11 3T T T e 6A1-31
Rocker Arms, Rocker Arm Shaftand Camshaft . ... .. . i 6A1-36
Valvesand CylinderHead ... ... i i i i i et 6A1-45
Piston, Piston Rings, Connecting Rods andCylinders .......... ... ... ..o ns 6A1-58
UNIT REPAIR OVERHAUL ... .. . i ettt iai s e 6A1-68
Engine ASSemMblY .. ..o e 6A1-68
Main Bearings, Crankshaft and CylinderBlock ....... ... ... i 6A1-74
(=3 o ol . Y I o T K< 6A1-86
REQUIRED SERVICE MATERIAL S . ... ittt it eaea i iaa i iaanannns 6A1-87
TIGHTENING TORQUE SPECIFICATIONS . .. ... . it et ia e ianonan 6A1-88

NOTE:
For what each abbreviation stands for (i.e., fuil term), refer to SECTION OA.
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itis driven from crankshaft through tim-

ing belt and opens and closes its valves via the rocker

The single overhead camshaft is mounted over the
arms.

cylinder head:

GENERAL DESCRIPTION

stroke cycle gasoline unit equipped with its S.O.H.C.

(Single Overhead Camshaft) valve mechanism ar-
ranged for *\"-type valve configuration and 16 valves

The engine is a water-cooled, in line 4 cylinders, 4
(IN 2 and EX 2/one cylinder).

6A1-2 ENGINE MECHANICAL

ENGINE
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ENGINE MECHANICAL 6A1-3

ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted on
crankshaft at crankshaft pulley side.

Qil is drawn up through oil pump strainer and passed
through pump to oil filter.

The filtered cil flows into two paths in cylinder block.
in one path, oii reaches crankshait journai bearings.
Gil trom crankshaft journal bearings is supplied to
connecting rod bearings by means of intersecting
passages drilled in crankshaft, and then injected from
a small hole provided on big end of connecting rod to
lubricate piston, rings, and cylinder wall.

In another path, cil goes up to cylinder head and lubri-
cates camshaft journals, rocker arms, camshaft, etc.,
passing through oil gallery in rocker arm shaft.

An oil relief valve is provided on oil pump. This valve
starts relieving oil pressure when the pressure comes

over about 400 kPa (4.0 kg/cm2, 56.9 psi). Relieved
oil drains back to oil pan.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

6A1-4 ENGINE MECHANICAL

CYLINDER BLOCK

The cylinder block is made of cast aluminum alloy and
has 4 cylinders arranged “In-Line”. A cylindrical cast
iron sleeve is installed in each cylinder.

CRANKSHAFT AND MAIN BEARINGS

A mongoblock casting crankshaft is supported by 5
main bearings which are of precision insert type. Four
crank pins on the crankshaft are positioned 180°
apart.

PISTONS, RINGS, PISTON PINS AND
CONNECTING RODS

The piston is cast aluminum alloy, and has two com-
pression rings and one oil ring.

Among two compression rings (top and 2nd rings),
the outer surface of the top ring is treated with hard
chromium for improvement in abrasion resistance.
The oil ring consists of two rails and one spacer. The
piston pin is offset 0.5 mm towards the major thrust
side.

This allows a gradual change in thrust pressure
against the cylinder wall as the piston travels its path.
Pins, made of chromium steel, have afloatingfitinthe
pistons and in the connecting rods. The connecting
rods are made of forged steel, and the rod bearings
are of precision insert type.

CYLINDER HEAD AND VALVE TRAIN

The cylinder head is made of aluminum casting. The
supporting part of the camshaftis anindependentcap
type. The combustion chamber has 4 valves and uses
the center plug type pent roof shape for higher intake
and exhaust efficiency.

As the intake side rocker arm is end pivot type, it
swings according to the camshaft movement to open
and close the intake valve.

Onthe other hand, the exhaust side rocker armis see-
saw type. It swings with the rocker arm shaft as its
supporting point and according to the camshaft
movement to open and close the exhaust valve.

N D 2 & x

1. Rocker amm shaft 5. Rocker arm {IN)
2. Rocker arm (EX) 6. Camshait

3. Intake valve 7. Clip

4. Exhaust valve 8. Pivot
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ENGINE MECHANRICAL B6A1-5

ON-VEHICLE SERVICE
COMPRESSION CHECK

Check compression pressure on all four cylinders as follows:

1) Warm up engine.

2) Stop engine after warming up.
NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral”, and set parking brake and block drive
wheels.

3) Remove all spark plugs.

4) Disconnect ECM fuse (F1) from main fuse box.

WARNING:

Failure in disconnecting ECM fuse (Fl} can cause spark
to occur in engine room possibly resulting in a danger-
ous explosion.

5) Install special tool (Compression gauge) into spark plug hole.

Special Tool

(A): 09915-64510-001
(B): 09915-64510-002
(C): 09915-64530

(D): 09915-67010

6) Disengage clutch te lighten starting load on engine, and depress
accelerator pedal all the way to make throttle valve full-open.
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6A1-6 ENGINE MECHANICAL
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7) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:

For measuring compression pressure, crank engine at

least 250 r/min. by using fully charged battery.

Compression pressure

any two cylinders

1400 kPa

Standard (14.0 kg/c?r?i‘, 199.0 psi)
N 1200 kPa

Limit (12.0 kg/cm?, 170.0 psi)

Max. difference between 100 kPa

(1.0 kg/cm2, 14.2 psi)

8) Carry out steps 5) through 7) on each cylinder to obtain four

readings.

9) After checking, connect ignition coil coupler securely and install

spark plugs.
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ENGINE MECHANICAL 6A1-7
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:

1)

2)

3)

4)

Warm up engine to normal operating temperature.

NOTE:

After warming up engine, place transmission gear shift le-
ver in “Neutral”, and set parking brake and block drive
wheels,

With engine stopped, disconnect fuel pressure regulator vacu-
um hose from intake surge tank and connect 3-way joint, hoses
and special tool (vacuum gauge and joint) between intake surge
tank and vacuum hose disconnected.

Special Tool
(A): 09915-67310
(B): 09918-08210

SUZUKI GENUINE PARTS
(C): Hose 09343-03087
(D): 3-way joint 09367-04002

Run engine at specified idle speed, and read vacuum gauge.
Vacuum should be within following specification.

Vacuum specification (at sea level):
52.6 - 72.3 kPa (40— 55 cmHg, 15.7 — 21.6 in.Hg) at specified
idling speed

After checking, connect vacuum hose to intake surge tank.
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6A1-8 ENGINE MECHANICAL

1. Full level mark {hole}
2. Low level mark (hole)

\ 1 1. Oil prassure switch
2. Oitfilter
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OIL PRESSURE CHECK

NOTE:
Prior to checking oil pressure, check following items.
® Oil level in oil pan.
If oil level is low, add oil up to Full level mark (hole) on oil level
gauge.
¢ Qil quality.
If 0il is discolored, or deteriorated, change it.
For particular oil to be used, refer to the table in Section 0B.
¢ Oil leaks.
if leak is found, repailr it.

1) Remove oil pressure switch from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310

3) Start engine and warm it up to normal operating temperature.

NOTE:
Be sure to place transmission gear shift lever in “Neutral”,
and set parking brake and block drive wheels.

4) After warming up, raise engine speed to 4,000 r/min. and mea-
sure oil pressure.

Qil pressure specification:
330 - 430 kPa (3.3 — 4.3 kg/cm?, 46.9 — 61.1 psi) at
4,000 r/min. {rpm)

5) Stop engine and remo;/e oil pressure gauge.
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ENGINE MECHANICAL 6A1-9

1. Sealingtape
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6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.

Tightening Torque
{a): 14 N°'m (1.4 kg-m, 10.5 lb-ft)

7) Start engine and check oil pressure switch for oil leakage.
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6A1-10 ENGINE MECHANICAL

1. Crankshaft pulley
2. Vmark

1. Thickness gauge
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VALVE LASH (CLEARANCE)

1)
2)

3)

4)

5)

Disconnect negative cable at battery.

Remove cylinder head cover referring to item “Cylinder Head
Cover”.

Using 17 mm socket, turn crankshaft pulley clockwise until “v”
mark (in white paint) on puliey aligns with “0" (zero) calibrated
on timing belt cover.

Remove distributor cap and check rotor position. If it is posi-
tioned as shown in figure (i.e. No. 1 piston is at TDC of compres-
sion stroke), check valve lashes at valves “1”, “2”, “5" and “7".
If it is at ignition position of No.4 cylinder, check valve lashes at
valves “3", “4", “6” and “8".

NOTE:
When checking valve clearance, insert thickness gauge be-
tween camshaft and cam-riding face of rocker arm.

If valve lash is out of specification, adjust it to specification by
turning adjusting screw after loosening lock nut.

After adjustment, tighten lock nut to specified torque while hold-
ing adjusting screw stationary, and then make sure again that
valve lash is within specification.

When cold When hot
Valve (Coolant tempera- (Coolant tempera-
clearance ture is 15-25°C or ture is 60 — 68°C or
specifica- 59 — 77°F) 140 - 154°F)
tion Intake 0.13-0.17 mm 0.17 - 0.21 mm
Exhaust | (0.005 - 0.007 in.) (0.007 - 0.008 in.)

Special Tool
(A): 09917-18210

Tightening Torque
(a): 12 N-m (1.2 kg-m, 9.0 Ib-ft)
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ENGINE MECHANICAL 6A1-11
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6) After checking and adjusting valve lashes at vatves “17, “27, “5”
and*7", (or“3", “4", “6” and “8") rotate crankshaft exactly one full
turn (360°) and check the same at valves “3”, “4”, “6” and “8” (or
17,27, “5" and “77). Adjust them as necessary.

7) After checking and adjusting all valves, reverse removal proce-
dure for installation.
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6A1-12 ENGINE MECHANICAL
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AIR CLEANER ELEMENT

REMOVAL
1) Remove air cleaner case bolts.
2) Remove air cleaner element from case.

INSPECT
Check air cleaner element for dirt. Replace excessively dirty ele-
ment.

CLEAN
Blow off dust by compressed air from air outlet side of element.

INSTALLATION
Reverse removal procedure for installation.
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ENGINE MECHANICAL 6A1-13

1
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] Th 1. Breather hose

2. |AC valve hose

Downloaded from www.Manualslib.com manuals search engine

AIR INLET PIPE

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect IAC valve hose and breather hose from air intake
pipe.

3) Remove air intake pipe.

INSTALLATION
Reverse removal procedure for installation, noling following.
e Clamp each hose securely.
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6A1-14 ENGINE MECHANICAL

. Cylinder head

cover

. Cylinder head

cover gasket

. Q-rings

. Cylinder head

cover gasket

. O-rings
. Cylinder head

cover
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CYLINDER HEAD COVER

REMOVAL

1) Disconnect negative cable at battery.

2) Remove throttie cover.

3) Disconnect accelerator cable from throttle body and PCV hose
from head cover.

4) Remove air intake pipe as previously outlined.
5) Remove air intake pipe bracket.
6) Disconnect high-tension cords from spark plugs.

7) Remove cylinder head cover with cylinder head cover gasket
and O-rings.

INSTALLATION
1) Install O-rings and cylinder head cover gasket to cylinder head
cover.

NOTE:
Be sure to check each of these parts for deterioration or any
damage before installation and replace if found defective.

2) Install cylinder head cover to cylinder head and tighten cover
bolts to specified torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 |b-ft)

NOTE:
When installing cylinder head cover, use care so that cylin-
der head cover gasket or O-rings will not get out of place or
fall oft.
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ENGINE MECHANICAL 6A1-15
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3) Connect high-tension cords to spark plugs.
4) Install air intake pipe bracket and air intake pipe.
5) Connect air and water hoses and clamp them securely.

6) Connect accelerator cable to throttle body and then PCV hose
to PCV valve.
Adjust accelerator cable play, referring to Section 6E1.

7) Install throtile cover.

8) Connect negative cable at battery.
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THROTTLE BODY AND INTAKE MANIFOLD

. Intake manifold No.1 stiffenar
Gasket

. Throttle cover

. Throttle body

Ne.2 stiffener

Intake manifold

Intake manifcid stiffener
Gasket

. PCV valve

. 1AC valve

. EGRvalve

SopmNomALN -

-

REMOVAL

1) Relieve fuel pressure according to procedure described in Sec-
tion 6.

2) Disconnect negative cable at battery.

3) Drain cooling system.

l . _ WARNING:
7 N To help avoid danger of being burned, do not remove

e / drain ptug and radiator cap while engine and radiator are
/@,@, still hot. Scalding fluid and steam can be blown outunder

pressure if plug and cap are taken off too soon.

4) Remove air intake pipe.
5) Disconnect accelerator cable from throttle body, and PCV hose

W\=‘: ==\ from PCV valve.
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6)

7)

Disconnect following electric lead wires:

® EGR valve

o Ground wires from intake surge tank

e Coolant (Water) temperature gauge

# Engine coolant temperature sensor

e Injectors, TP sensor and IAC valve lead wires at the coupler
e EVAP canister purge valve

® A/C coolant {water) temperature switch (if equipped)

Disconnect following hoses:

® Brake booster hose from intake surge tank

e Canister purge hose from EVAP canister

¢ Engine cooling water (coolant) hose (outlet side) from IAC
valve

e Radiator inlet hose from thermostat cap

- @ Manifold differential pressure sensor hose from intake surge

8)

9)

10)

11)

tank

Disconnect fuel feed hose joint. Use back-up wrench while
loosening and tightening flare nut.
Disconnect fuel return hose from pipe.

Remove generator adjust arm stiffener.

Remove intake manifold stiffener, No. 1 stiffener and No. 2 stiff-
ener.
Disconnect bypass hose of engine coolant from intake man-
ifold.
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12) Remove engine hook.
13) Remove intake manifold and throttle body from cylinder head,
and then its gasket.

INSTALLATION
Reverse removal procedure for installation noting the followings.
® Use new intake manifold gasket.

& When installing intake manifold, install clamps and engine hook
at positions as shown in figure.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

® Tighten stiffeners bolts to specified torque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 |b-ft)
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® Tighten fuel feed pipe flare nut to specified lorque. Be sure to use
back-up wrench.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 32.5 [b-ft)

® Adjust accelerator cable play, referring to Section 6E.

e Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.

@ Refill cooling system, referring to “ENGINE COOLING” section.

e Upon completion of installation, turn ignition switch ON but en-
gine OFF and check for fuel leaks.

® Finally, start engine and check for engine coolant leaks.
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EXHAUST MANIFOLD

. Exhaust manifcld

. Upper cover

Gasket

. Heated oxygen sensor
Engine hook

. Intake pipe bracket stay
. Exhaus! pipe bracket

. Exhaust Ng.1 pipe

DN RN -

1. Heated oxygen sensor coupler
2, Bracket
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WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-
ter system cools down. :

REMOVAL

1) Disconnect negative cable at battery.

2) Remove air intake pipe as previously outlined and remove its
bracket.

3) Remove coupler stay from engine hook.

4) Disconnect heated oxygen sensor-1 coupler and detach it from
its stay.

5) Remove upper cover of exhaust manifoid.

6) Remove exhaust pipe nuts and exhaust pipe bracket.

7} Remove intake pipe bracket stay and engine hook.

8) Remove exhaust manifold and its gasket from cylinder head.
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1. Healed oxygen
sensor coupler
2. Bracket
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INSTALLATION

1) Instalt new gasket to cylinder head.

2) Install pipe gasket to exhaust pipe.
Before installing pipe gasket, check it for deterioration or dam-
age, and replace as necessary.

3) Install exhaust manifold, intake pipe bracket stay and engine
hook.
Tighten nuts to specified torque.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

4) Install exhaust pipe bracket and its bolt.
5) Use new lock nuts if used.
Tighten pipe fasteners to specified torque.

Tightening Torque
(b): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

6) Install upper cover to exhaust manifold.
7) Connect heated oxygen sensor-1 coupier and clamp its wire
securely.
8) Install coupler stay to engine hook.
9) Install air intake pipe and its bracket.
10) Connect negative cable at battery.
11) Check exhaust system for exhaust gas leakage.
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TIMING BELT AND BELT TENSIONER

. Timing bell

. Tensioner

. Tensioner plate

. Tensioner spring
Camshait timing pulley

. Tensioner bolt

. Puliley bolt

Seal

. Inside cover seal

. Inside cover
QOutside cover seal

. Dutside cover

. Tensioner stud

.
CO@NAMAELN

-
wR=

REMOVAL

1} Disconnect negative cable at battery.

2) Remove power steering pump belt or A/C compressor belt, if
equipped.

3) Remove radiator cooling fan, water pump pulley, water pump
drive belt and fan shroud.

1. Crankshaft pulley It itis hard to remove fan shroud, drain engine coolant and then
2. PIS pump pulley . . . .
3. A/C compressor disconnect radiator inlet hose from radiator,

(if equipped)

4. P/Sbelt

4) Remove crankshaft pulley by removing 5 pulley bolts.

1. Pulley bolt

5) Remove timing belt outside cover.
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6) For installation of timing belt, align 4 timing marks as shown in
figure by turning crankshaft.

1. V" mark oo
cytndar haad
cover

2. Timing mark by "E”
on camshatl timing
beh putley

3. Amow mark on oil
pump case

4, Punch mark on
crankshafi timing
beh pulley

7) Remove timing belt tensioner, tensioner plate, tensioner spring
and timing beli.

Q

3 1. Timing belt 4, Tensioner
2. Tensioner plate stud
3. Tensioner bolt 5. Spring

CAUTION:

e After timing belt is removed, never turn camshaft and
crankshaft independently more than such an extent as
shown in figure. If turned, interference may occur
among piston and valves, and parts related to piston
and valves may be damaged.

e Never bend timing beit.

1. Camshait allowable wméing range - - - By timing
mark, within 80* from ™V~ mark on head cover on
both right and left.

2. Crankshatt allowable tuming range - - - By punch
mark, within 90* from arrow mark on oil pump case
on bath right and left.

INSPECTION
¢ Inspect timing belt for wear or crack.
1 Replace it as necessary.

TR
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2 1. Lug
2. Hole

/T

|
-

1

1. Tensioner boit 3. Tensioner plate
2. Tensioner

1. “V" mark
2. Timing mark
by “E"
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® |nspect tensioner for smooth rotation.

INSTALLATION
1) Install tensioner plate to tensioner.
Insert lug of tensioner plate into hole in tensioner.

2) Install tensioner and tensioner plate.
Do not tighten tensioner bolt with wrench yet. Hand tighten only
at this time.
Check to ensure that plate movement in arrow direction as
shown in figure causes tensioner to move in the same direction.
If no associated movement between plate and tensioner occurs,
remove tensioner and plate again and reinsert plate lug into ten-
sioner hole.

3) Check that timing mark on camshaft timing belt pulley is aligned
with “V” mark on cylinder head cover. If not, align two marks by
turning camshaft but be careful not to turn it more than its allow-
able turning range which is described on page 6A1-23.

4) Check that punch mark on crankshaft timing belt pulley is
aligned with arrow mark on oil pump case. If not, align two marks
by turning crankshaft but be careful not to turn it more than its
allowable turning range which is described on page 6A1-23.
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1. Drive side of belt
2. Tensioner spring
3. Tensioner stud
4. Damper

O%

ol
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5)

6)

7)

8)

Install timing belt and tensioner spring.

With two sets of marks aligned and tensioner plate pushed up,
install timing belt on two pulleys in such a way that drive side of
belt is free from any slack.

And then install tensioner spring as shown in figure, and hand-
tighten tensioner stud.

NOTE:

e When installing timing belt, match arrow mark (=>) on
timing belt with rotating direction of crankshaft.

e In this state, No. 4 piston is at top dead center of compres-
sion stroke.

To take up slack of timing belt, tum crankshaft two rotations
clockwise after installing it. After making sure that belt is free
from slack, tighten tensioner stud first and then tensioner bolt to
each specified torque.

Then confirm again that two sets of marks are aligned respec-
tively.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
(b): 25 N'-m (2.5 kg-m, 18.0 Ib-ft)

Install timing belt outside cover.
Before installing, make sure that seal is between water pump
and oil pump case.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

Install crankshaft pulley.
Fit keyway of pulley to key on crank timing belt pulley, and tighten
5 bolts to specified torque.

Tightening Torque
(a): 16 N-m (1.6 kg-m, 11.5 |b-ft)
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9) Install radiator fan shroud, water pump pulley, cooling fan and
water pump drive belt.
Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.
10} Install power steering pump belt or A/C compressor belt, if
equipped.
Adjust its belt tension, referring to Section 0B.
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. Oil pan
Ol pump strainer
Seal

. Drain plug gasket
Drain plug

. CKP sensor

LTy O

1. Diflerential housing
2. Diflerential
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OIL PAN AND OIL PUMP STRAINER

REMOVAL

1) Raise vehicle.

2) Remove front differential housing with differential, referring to
“DIFFERENTIAL" section.

3) Disconnect CKP sensor coupler and remove CKP sensor by re-
moving its bolt.
4) Drain engine oil by removing drain plug.

5) Remove transmission left side stiffener and then clutch housing
lower plate.
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6) Remove oil pan and then oil pump strainer.

1. Cylinder block
2. Strainer
3. Oll pan

CLEANING

¢ Clean mating surfaces of oil pan and cylinder block.
Remove oil, old sealant, and dusts from mating surfaces and oil
pan inside.

¢ Clean oil pump strainer screen.
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2. Seal
o < 3. QOilpan
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INSTALLATION
1) Apply sealant to oil pan mating surface continuously as shown
in figure.

“A” Sealant: 99000-31150

2) Install oil pump strainer and oil pan.
Install seal in the position as shown in figure.
With oil pump strainer inserted into ¢il pan, install strainer to cyl-
inder block.
Tighten strainer bolt first and then bracket bolt to specified
torque.

Tightening Torque
(a): 11 N-m {1.1 kg-m, 8.0 Ib-ft)
{b): 11 N‘m {1.1 kg-m, 8.0 |b-ft)

After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.

Tighten bolts to specified torque.

Tightening Torque
(c): 11 N-m (1.1 kg-m, 8.0 1b-ft)

3) Install gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening Torque
{a): 35 N'm (3.5 kg-m, 25.5 {b-ft)

4) Install clutch housing lower plate and transmission left side stiff-
ener.

Tightening Torque
{a): 50 N-m (5.0 kg-m, 36.5 1b-ft)
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5) Install CKP sensor and connect its coupler.

6) Install front differential housing with differential according to
installation procedure described in “DIFFERENTIAL" section.

7) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.

8) Refill engine with engine oil, referring to item “ENGINE QIL
CHANGE" in Section OB.
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Rotor plate 6
Inner rotor 7
Outer rotor 8.
g
0

LRLR-

. Pin
. Relef valve

Spring

. Retainer
. Retainer ring
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OIL PUMP

REMOVAL

1) Disconnect negative cable at battery.

2) Remove timing belt as previously outlined.
3) Remove generator and its bracket.

NOTE:
When installing bracket, fasten bolt “A” first.

4) Remove power steering pump bracket or A/C compressor
bracket, if equipped.

NOTE:
When installing bracket, fasten bolt “B” first.

5) Remove crankshaft timing belt pulley and timing belt guide.
To lock crankshaft, engage special tool (gear stopper) with fly-
wheel ring gear.
With crankshaft locked, remove crankshatt timing belt pulley
bolt.

Special Tool
(A): 09927-56010
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6) Remove oil pan and oil pump strainer as previously outlined.

S
@ 1. Cylinder block
2. Strainer

3. Oilpan

7) Remove oil pump assembly after removing bolts.

1 1. Oil pump
2. Bolt

B DISASSEMBLY
: 2 Otlevigawge | 1) Remove ol level gauge guide bolt and pull out guide from oil

3. Guide bolt pump.
4. Guide seal

2) Remove rotor plate.

3) Remove outer rotor and inner rotor.

1. Outer rotor \\% /
2. Inner rotor 2 =R - G*/‘
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1. Quter rotor
2. lnner rolor
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INSPECTION
® Check oil seallip for fault or other damage. Replace as necessary.

NOTE:

When installing oil seal, press-fit it till its end face is flush
with oil pump case end face.

e Check outer and inner rotors, rotor plate, and oil pump case for
excessive wear or damage.

MEASUREMENT

¢ Radial clearance
Check radial ciearance between outer rotor and case, using thick-
ness gauge.
If clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between outer rotor and case:
0.310 mm (0.0122 in.)

e Side clearance

Using straight edge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.15 mm (0.0059 in.)
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1. Outer rotor ‘\%‘\ @f

2. tnner rotor 2

1. Qil pump

2. Gil level gauge
guide

3. Guide seal

1. No.1bolts {shorty  1.(a)
2. No. 2 bolts {long}
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ASSEMBLY
1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, oil seal lip

portion, and inside surfaces of ail pump case and plate.

IFPNATy AFAAE ECA e WSS G

3) Install outer and inner rotors to pump case.

4) Instalt rotor plate. Tighten 5 screw securely.
After installing plate, check to be sure that gears turn smoothly
by hand.

5) Apply engine qil to guide seal and install guide seal and guide.

INSTALLATION

1) Instalf two oil pump pins and oil pump gasket to cylinder block.
Use a new gasket.

2) To prevent oil seal lip from being damaged or upturned when
installing oil pump to crankshaft, fit special tool (Qil seal guide)
to crankshaft, and apply engine oil 1o special tool.

Special Tool
(A): 09926-18210

3) Install oil pump to cylinder block.
As there are 2 types of oil pump bolts, refer to figure for their cor-
rect use and lighten them to specified torque.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)
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1. Key
2. Crank tming bell pulley
3. Pulleybolt

4, Fywheel (A
(Drive plate for AJT)
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4) Install rubber seal between oil pump and water pump.

5) Install timing pulley key and crank timing belt pulley. Refer to
figure for proper installation of these parts.
With crankshaft locked, tighten crank timing belt pulley bolt to
specified torque.

Tightening Torque
(a): 130 N-m (13.0 kg-m, 94.0 Ib-ft)

Special Tool
(A): 09927-56010

6} Installtiming belt, tensioner, cil pump strainer, oil pan and other
parts as previously outlined.
7} Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.
8) Adjust water pump drive belt tension, referring to “ENGINE
COOLING" section.
9) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped.
Refer to Section 0B.
10) Refill engine with engine oil, referring to item "ENGINE OIL
CHANGE?” in Section 0B.
11) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL" section.
12) Connect negative cable at battery.
13) After completing installation, check oil pressure by running en-
gine.
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ROCKER ARMS, ROCKER ARM SHAFT AND CAMSHAFT

=]
Q

N
CONPNEWNSOOR NI RWN -

. Camshaft
. Camshaft oll seal

Rocker arm shaft
O-ring
Rocker shaft bolt

. Rocker amm {IN)

Rocker arm No.1 {(EX)
Rocker am No.2 (EX)

. Valve adjusting screw
. Valve adjusting screw

Clip

. Lock nut

. Rocker arm spring

. Intake vaive

. Exhaust valve

. Valve spring

. Valve spring retainer
. Valve cotter

. Valve spring seat

. Valve stam seal

——

o

a't

Div AL

. Front grille

Screw

Clip “A”
Center pin ,
Clip &
Clip*C®
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REMOVAL
1) Disconnect negative cabie at battery.
2) Remove front grill.
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3) Removal engine hood lock from front upper member and dis-
connect lead wire from horm.
4) Remove front upper member from body.

5) Remove radiator referring to “ENGINE COOLING” section.
6) Remove timing belt as previously outlined.

7) Remove camshalft timing belt pulley by using special tool.

Special Tool
(A): 09917-68220

8) Remove cylinder head cover as previously outlined.

9) Remove distributor and then distributor case from cylinder
head.
Place a container or rag under distributor case, for a small
amount of oil flows out during removal of case.

10) After loosening all valve adjusting screw lock nuts, turn adjust-
ing screws back all the way to allow all rocker arms to move
freely.
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1. Oil plug
2. Timing beit
inside cover

2. Clip
3. Rocker arm shaft

\// Z . 1. Rocker arm (IN)
3

! 1. Rocker arm shaft bolt
y 2. Rocker arm shah

1. Rocker armn shaft
2. O-ring
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11) Remove camshaft housing and camshaft.

NOTE:
To remove camshaft housing bolts, loosen them in such
order as indicated in figure, a little at a time,

12) Remove rocker arm shatt plug and timing belt inside cover.

13} Remove intake rocker arm with clip from rocker arm shaft.

NOTE:
Do not bend clip when removing intake rocker arm.

14) Rernove rocker arm shaft bolts,

15) Push off rocker arm shaft end to distributor side and remove O-
ring from shaft.
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\\\ 1. Rocker arm (EX)
2. Rocker arm spring

1. Adjusting screw
2. Rocker arm

3. Cam-riding face
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16) Remove exhaust rocker arms and rocker arm spring by pulling
rocker arm shaft to front side.

INSPECTION

Adjusting Screw and Rocker Arm
If tip of adjusting screw is badly worn, replace it.
Rocker arm must be replaced if its cam-riding face is badly wom.

Rocker Arm Shaft Runout
Using “V” blocks and dial gauge, check runout. If runout exceeds
its limit, replace rocker arm shaft.

Runout limit: 0.20 mm (0.008 In.)

Rocker Arm-to-Rocker Arm Shaft Clearance

Using a micrometer and a bore gauge, measure rocker shaft dia.
and rocker arm L.D.

Difference between two readings is arm-to-shaft clearance on
which a limit is specified.

I limit is exceeded, replace shaft or arm, or both.

Item Standard Limit

Rocker arm 1.D 15.985 - 16.005 mm
- (0.629-0630in.) |

. 15.969 - 15.984 mm
Rocker arm shaft dia. (0.6287 — 0.6293 in.) —_—

0.001-0.036mm | 0.09mm
(0.0001 - 0.0014in.) | (0.0035in.)

Armm-to-shatt clearance
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Cam Wear
Using a micrometer, measured height of cam. If measured height
O is below limit, replace camshaft.
Cam height Standard Limit
36.171 - 36.331 mm 36.071 mm
Intake cam

(1.4241—1.4303in.) | (1.4202in.)

36.356 — 36.516 mm | 36.256 mm
(1.4314-1.4376in.) | (1.4275in.)

Exhaust cam

Camshaft Runout

Hold camshaft between two “V” blocks, and measure runout by us-
ing a dial gauge.

If runout exceeds the limit, replace camshaft.

="y = -
E et Iy

Runout limit: 0.10 mm (0.0039 in.)

Camshaft Journal Wear
Check camshaft journals and camshaft housings for pitting, -
scratches, wear or damage.

If any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housing.

Check clearance by using gaging plastic.

The procedure is as follows.

1) Clean housing and camshaft journais.

2) Install camshatt to cylinder head.

3) Place a piece of gaging plastic the full width of journal of cam-
shafl (parallel to camshaft).

4) Install camshaft housing, referring to page 6A1-42.

5) Tighten camshaft housing bolts in such order as indicated in fig-
ure a little at a time till they are tightened to specified torque.

Tightening Torque
(a): 11 N'm (1.1kg-m, 8.0 Ib-ft)

NOTE:
Do not rotate camshaft while gaging plastic is installed.
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—— m—
e s TREGH)

1. Rocker amm spring
2. Rocker arm (EX)
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6) Remove housing and using scale on gaging plastic envelope,
measure gaging plastic width at its widest point.

Standard Limit
Journal 0.040 - 0.082 mm 0.12 mm
clearance {0.0016 — 0.0032 in.) (0.0047 in.)

If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the dif-
ference from specification is greater.

ltem Standard

28.000 - 28.021 mm
(1.1024 — 1.1031 in.)
27.939 - 27.960 mm
(1.1000 — 1.1008 in.)

Caméhaft journal bore dia.

Camshaft journal O.D.

INSTALLATION

1) Apply engine oil to rocker arm shaft and rocker arms.

2} Install rocker arm shaft, rocker arm (exhaust side) and rocker
arm spring.

3) Check O-fing tor damage or deterioration. With O-ring groove in
rocker arm shaft exposed to transmission side once, install O-
ring to rocker arm shaft.
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1. Parallel

1. Flockérarm
3 2. Clip
3. Pivot holding part

1. Timing belt side
2. Flywhee! side

\_/ ® Indicates position from timing
/ belt side. Install in numerical
1/ order starting from timing belt
side.
® Indicates direction of housing.
<21 " Istall 5o that arow s directed
/C_)\‘ toward timing belt side.
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4) Setrockerarm shaft so thatits cut part faces down and becomes
in parallel with head cover mating surface.

5) Install rocker arm shaft bolts and tighten them to specified
torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

8) Fill small amount of engine oil into arm pivot holding part of rock-
er arm shaft. Install rocker arm (intake side} with clips to rocker
arm shaft.

7) Apply engine oil to cams and journals on camshaft and put cam-
shaft on cylinder head. Install camshaft housing to camshaft and
cylinder head.
® Apply engine oil to sliding surface of each housing against

camshaft journal.
e Apply sealant to mating surface of No.6 housing which will
mate with cylinder head.

“A” Sealant: 99000-31110

& Embossed marks are provided on each camshaft housing, in-
dicating position and direction for installation.
Install housing as indicated by these marks.

* As camshaft housing No. 1 retains camshattin proper position
as to thrust direction, make sure to first fit No. 1 housing to No.
1 journal of camshaft securely.
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1. Camshaft timing belt puélay 2. Dwell pin

{a}
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& After applying engine oil to housing bolts, tighten them tem-
porarily first. Then tighten them by following sequence as in-
dicated in figure.

Tighten a little at a time and evenly among bolts and repeat
tightening sequence three to four times before they are tight-
ened to specified torque.

Tightening Torque
{a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

8) Install camshaft oil seal.
After applying engine oil to oil seal lip, press-fit camshatt oil
seal till oil seal surface becomes flush with housing surface.

9) Install rocker arm shaft plug and timing belt inside cover.
Then tighten rocker arm shaft plug to specified torque.

Tightening Torque
(a): 33 N'm (3.3 kg-m, 24.0 |b-ft)

10) Install camshaft timing belt pulley to camshaft while fitting pin
on camshaft into slot at “E™ mark.

11) Using special teol, tighten pulley bolt to specified torque.

Tightening Torque
(a): 60 N'm (6.0 kg-m, 43.5 Ib-ft)

Special Tool
(A): 09917-68220

12) Install belt tensioner, timing belt, outside cover, crankshaft
pulley and water pump belt as previously outlined.
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1. Front
grill
2. Clamp
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13) After applying sealant to part “A” as shown in figure at the left,
install distributor case to cylinder head and tighten its fixing
bolts to specified torque.

“A” Sealant: 95000-31110

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 |b-ft)

14) Install distributor assembly, referring to Section 6F.

15) Adjust valve clearance as previously outlined.

16) Install cylinder head cover and air intake pipe.

17) Install radiator and refill cooling system referring to “ENGINE
COOLING” section.

18) Install hood lock to front upper member, connect lead wire to
horn and then install front upper member to body.

19) Install front grill.
Clamp as shown in figure should be removed from front grill
and installed to body first. Then install front grill to clamp.

20) Connect negative cable at battery.

21) Upon completion of installation, verify that there is no coolant
leakage at each connection.

22) Adjust ignition timing. Refer to Section 6F for adjustment.
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VALVES AND CYLINDER HEAD

. Valve cotters

Valve spring retainer
Walve spring

Valve stem seal

. Valve spring seat

. Exhaust valve

. Intake valve

NpLaLR

REMOVAL

1) Relieve fuel pressure according to procedure described in Sec-
tion 6.

2) Disconnect negaltive cable at battery.

3) Drain cooling system.

4) Remove intake manifold stiffener.
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5) Disconnect following electric wires:

e Distributor ® ECT sensor

e Ground wires from ® |njectors, TP sensor and
surge tank IAC valve wires at the
EGR valve coupler

L ]
e EVAP canister purge valve ¢ Heatled oxygen sensor-1
e Coolant (Water) temp. gauge e Heated oxygen sensor-2
¢ A/C Coolant (Water) temp. sensor (if equipped)

and then release above wire harnessers from clamps.

6) Disconnect following hoses:

e Canister purge hose from EVAP canister

¢ Brake booster hose from intake surge tank

¢ Manifold differential pressure sensor hose from intake surge
tank

e Engine cooling water (coolant) hose (outlet side) from IAC
valve '

® Radiator inlet hose from thermostat cap

7) Disconnect fuel feed and return hoses from each pipe.

1. Fuel faed hose
2. Fuel return hose

8) Remove cylinder head cover as previously outlined.
Loosen all valve lash adjusting screws fully.

9) Disconnect engine cooling water {coolant) hoses:
® Radiator inlet hose
® Heater inlet hose
® |AC valve outlet
® Bypass hose
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- 1. Exhaust No.1 pipe
o 2. Exhaust pipe brackei

*17: Camshaft pulley side
2" Distribuior side
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10) Remove timing belt and crankshaft as previousty outlined.

11) Remove exhaust pipe bracket and disconnect exhaust No.1
pipe from exhaust manifold.

12} Loosen cylinder head bolts in such order as indicated in figure
and remove them.

Special Tool
(A): 09900-00415
(B): 09900-00411

13) Check all around cylinder head for any other parts required to
be removed or disconnected and remove or disconnect what-
ever hecessary.

14) Remove cylinder head with intake manifold, exhaust manifold
and distributor, using lifting device.
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1. Valve colters

1 1. Valve stam oil seal
2. Valve spring seat
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DISASSEMBLY

1) For ease in servicing cylinder head, remove distributor gear
case, intake manifold with throttle body and exhaust manifold
from cylinder head.

2) Remove camshaft as previously outlined and remove rocker
arms and washers by pulling its shaft out to transmission side.

3) Using special tool (Valve lifter), compress valve springs and then
remove valve cotters by using special tool (Forceps) as shown.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84510

4) Release special tool, and remove spring retainer and valve

spring.
5) Remove valve from combustion chamber side.

6) Remove valve stem oil seal from valve guide, and then valve
spring seat.

NOTE:
Do not reuse oil seal once disassembled. Be sure to use
new oil seal when assembling.

7) Using special tool (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.

Special Tool
(A): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

8) Place disassembled parts except valve stem seal and valve guide
in order, so that they can be instalied in their original position.
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INSPECTION

Valve Guides

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance.

Be sure to take reading at more than one place along the length of
each stem and guide.

If clearance exceeds limit, replace valve and valve guide.

ltem Standard Limit
In 5.465 ~ 5.480 mm _
Valve stem {0.2152 - 0.2157 in.)
diameter Ex 5.440 - 5.455 mm _
{0.2142 - 0.2148 in.)
Valve guide In 5.500 — 5.512 mm B
1.D. Ex | {0.2166 - 0.2170in.)
In 0.020 - 0.047 mm 0.07 mm
Stem-to-guide (0.0008 - 0.0018 in.) {0.0027 in.)
clearance Ex 0.045 - 0.072 mm 0.09 mm
(0.0018 — 0.0028 in.) | (0.0035in.)

If bore gauge is not available, check end deflection of valve stem
with a dial gauge instead.

Move stem end in directions “1” and “2" to measure end deflection.
if deflection exceeds its limit, replace valve stem and vaive guide.

Valve stem end deflection | In 0.14 mm (0.005 in.)
limit Ex 0.18 mm (0.007 in.)
Valves

# Remove all carbon from valves.

e Inspect each valve for wear, burn or distortion atits face and stem
and, as necessary, replace it.

e Measure thickness of valve head. If measured thickness exceeds
limit, replace valve.

Valve head thickness
Standard Limit
In 0.8-1.2mm 0.6 mm (0.024 in.)

/ K Ex (0.03 -0.047 in.) 0.7 mm (0.027 in.)
& nN_
2 ] ’_T

1. Valve head thickness
2. 45*

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

6A1-50 ENGINE MECHANICAL

|
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® |Inspect valve stem end face lor pitting and wear. If pitting or wear
is found there, valve stem end may be resurfaced, but not so
much as to grind off its chamfer. When it is worn so much that its
chamfer is gone, replace valve.

e Seating contact width:

Create contact pattern on each valve in the usual manner, i.e., by
giving uniform coat of marking compound to valve seat and by ro-
tatingly tapping seat with valve head. Valve lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width In 11-13mm
revealed by contact pattern ' ' .
et P Ex | (0.0433-0.05121n.)
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1. Valve seat cutter

1. Valve seat
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e Valve seat repair:

A valve seat not producing a uniform contact with its valve or

showing width of seating contact that is out of specified range

must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1) EXHAUST VALVE SEAT: Use valve seat cutters to make two
cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for exhaust valve seat:
1.1 -1.3mm (0.0433 - 0.0512 in.)

2) INTAKE VALVE SEAT: Cutting sequence is the same as forex-
haust valve seats.

Seat width for intake valve seat:
1.1 -1.3 mm (0.0433 - 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.

Cylinder Head
o Remove all carbon from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when decarbonat-
ing. The same applies to valves and valve seats, too.

o Check cylinder head for cracks in intake and exhaust ports, com-
bustion chambers, and head surface.


http://www.manualslib.com/

6A1-52 ENGINE MECHANICAL

¢ Flatness of gasketed suiface:

Using a straightedge and thickness gauge, check surface at a to-
tal of 6 locations. If distortion limit, given below, is exceeded, cor-
rect gasketed surface with a surface plate and abrasive paper of
about #400 (Waterproof silicon carbide abrasive paper): place
paper on and over surface plate, and rub gasketed surface
against paper to grind off high spots. Should this fail to reduce
thickness gauge readings to within limit, replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage results in reduced
power output.

\ Limit of distortion: 0.05 mm (0.002 in.)

e Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.}
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Valve Springs

¢ Referring to data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chalter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

item Standard Limit
Valve spring 36.83 mm 35.67 mm
free length (1.4500 in.} (1.4043in.)
10.7 - 12.5 kg for 9.3 kg for
Valve spring 31.5mm 31.5mm
preload (23.6 -27.51b/ (20.5 b/
1.24in.) 1.24 in.)

¢ Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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ASSEMBLY

1) Before installing valve guide into cylinder head, ream guide hole
with special tool (11 mm reamer) so remove burrs and make it
truly round.

Special Tool
(A): 09916-34541
(B): 09916-38210

®) 2} Install valve guide to cylinder head.

Heat cylinder head uniformly at a temperature of 80 to 100°C
(176 to 212°F) so that head will not be distorted, and drive new
valve guide into hole with special tools. Drive in new valve guide
unti! special tool (Valve guide installer} contacts cylinder head.
After installing, make sure that valve guide protrudes by 11.5
mm (0.45 in.) from cylinder head.

Special Tool .
(C): 09916-56011
(D): 09916-58210

NOTE: :

¢ Do not reuse valve guide once disassembled.
Install new valve guide (Oversize).

» Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (In and Ex): 11.5 mm (0.45 in.)

1. Walve guide protrusion (11.5 mm}

3) Ream valve guide bore with special tool (5.5 mm reamer).
After reaming, clean bore.

(A)

Special Tool
(A): 09916-34541
®) (B): 09916-34550

4) Install valve spring seat to cylinder head.
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1. Valve stem seal

. Large-pitch

. Smal-pitch

. Valve spring retainer
side

W -

o

. Valve spring seat side
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5) Install new valve stem seal to valve guide.

6)

7)

8)

After applying engine oil to seal and spindle of special tool (Valve
guide instailer handie), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.

After installing, check to be sure that seal is properly fixed to
valve guide.

(A): 09917-98221
(B): 09916-58210

NOTE:

e Do not reuse seal once disassembled. Be sure to install
new seal.

*® When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal. ‘

Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

Install valve spring and spring retainer.

Each valve spring has top end {large-pitch end) and bottom end
(small-pitch end). Be sure to position spring in place with its bot-
tom end {small-pitch end) facing the bottom (valve spring seat
side).

Using special tool (Valve lifter), compress valve spring and fit
two valve cofters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84510
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1. Cylinder head gasket
2. Crankshaft pulley side
3. Flywheel side

“1": Camshaft pullay side
“2". Distributor side
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9) Install rocker arms, washers, rocker arm shaft and camshait as
previously outlined.
10} Install distributor gear case, intake manifold and exhaust man-
ifold.

INSTALLATION
1) Remove oil gasket and oil on mating surfaces and install new
head gasket as shown in figure, that is, “TOP” mark provided
on gasket comes to crankshaft pulley side, facing up (toward
cylinder head side).

2) Check to make sure that oil jet (venturi plug) is installed and if
itis, that it is not clogged.
When installing it, be sure to tighten to specified torque.

Tightening Torque
(a): 3.5 N-m (0.35 kg-m, 2.5 Ib-ft)

3) Apply engine il to cylinder head bolts and tighten them gradu-

ally as follows.

a) Tighten all bolts to 35 N'm (3.5 kg-m, 25.0 Ib-ft} according
to numerical order in figure.

b) In the same manner as in a), tighten them to 55 N-m (5.5
kg-m, 40.0 Ib-ft).

c) Loosen all bolts until tightening torque is reduced to O in re-
verse order of tightening.

d) Inthe same manner as in a) again, tighten them to specified
torque.

Tightening Torgque
(a): 68 N'm (6.8 kg-m, 49.5 Ib-ft)

Special Tool
(A): 09900-00415
(B): 09900-00411
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4) Reverse removal procedure for installation.
5) Adjust water pump drive belt tension, referring to “ENGINE
COOLING" section.
6) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped.
Refer to Section 0B.
7) Adjustintake and exhaust valve lashes as previously outlined.
8) Adjust accelerator cable play referring to Section 6E.
9) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
10) Refill cooling system referring to Section 6B.
11) Connect negative cable at battery.
12) Adjust ignition timing referring to Section &F.
13) Verify that there is no fuel leakage, coolant leakage and ex-
haust gas leakage at each connection.
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2nd ring
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. Connecting rod

bearing cap

. Connecting rod

bearing

. Piston pin
. Piston pin circlip

H
1. Guide hoses !
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PISTON, PISTON RINGS, CONNECTING RODS
AND CYLINDERS

REMOVAL

1) Remove cylinder head from cylinder block as previously out-
lined.

2) Drain engine oil.

3) Remove oil pan and oil pump strainer as previously outlined.

4} Mark cylinder number on all pistens, connecting rods and rod
bearing caps, using silver pencil or quick drying paint.

5) Remove rod bearing caps.

6) Install guide hose over threads of rod bolts. This is to prevent
damage to bearing journal and rod bolt threads when removing
connecting rod.

7) Decarbontop of cylinder bore before removing piston from cylin-
der.

8) Push piston and connecting rod assembly out through the top ot
cylinder bore.
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1. Piston pin girclip
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DISASSEMBLY
1) Using piston ring expander, remove two compression rings (Top
and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
® Ease out piston pin circlips, as shown.

@ Force piston pin out.

CLEANING
Clean carbon from piston head and ring grooves, using a suitable
tool.
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1. 50 mm {1.96in.}
2. 95 mm (3.74in.)

1. 15 mm (0.59in.)
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INSPECTION

Cylinders

e Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use oversize piston.

e Using a cylinder gauge, measure cylinder bore in thrust and axial

directions at two positions as shown in figure.

If any of following conditions is noted, rebore cylinder.

1) Cylinder bore dia. exceeds limit.

2) Difference of measurements at two positions exceeds taper
limit.

3) Difference between thrust and axial measurements exceeds
out-of-round limit.

Cylinder bore dia. limit: 75.15 mm (2.9586 in.)
Tapper and out-of-round limit: 0.10 mm (0.0039 in.)

NOTE:

If any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Pistons

e Inspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

¢ Piston diameter:
As indicated in figure, piston diameter should be measured at a
position 15 mm (0.589in.} from piston skirt end in the direction per-
pendicular to piston pin.

74.970 — 74,990 mm

Standard (2.9516 — 2.9523 in.)

Piston g":gsr::; 75.220 — 75.230 mm
di te ) ) -2. in.

iameter (0.0098 in.) (2.9614 - 2.9618in.)

0.50 mm 75.470 — 75.480 mm

(0.0196 in.) (2.9712 - 2.9716 in.)
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1, 15mm (0.59in.)

1. Piston ring
2. Thickness gauge
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® Piston clearance:
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 — 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

¢ Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge.
If clearance is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 — 0.07 mm {0.0012 - 0.0027 in.)
2nd: 0.02 - 0.06 mm (0.6008 — 0.0023 in.}

Piston Pin

® Check piston pin, connecting rod small end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

e Piston pin clearance:
Check piston pin clearance in small end. Replace connecting rod
ifits small endis badly worm or damaged or if measured clearance
exceeds limit.

ltem Standard Limit
Piston clearance in 0.003 -0.016 mm 0.05 mm
small end (0.0001 - 0.0006 in.) | (0.0020in.)

Small-end bore:
19.003 — 19.011 mm (0.7482 — 0.7486 in.)

Piston pin dia.:
18.995 — 19.000 mm (0.7479 — 0.7480 in.)
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Piston Rings

To measure end gap, insert piston ring ino cylinder bore and then
measure the gap by using thickness gauge.
If measured gap is out of specification, replace ring.

NOTE:
Decarbon and clean top of cylinder bore before inserting pis-
ton ring.
ltem Standard Limit
- e 0.2 -0.35mm 0.7 mm
, ORI 1 0.0079-0.0137in) | (0.0275in.)
Piston o 0.2 - 0.35mm 0.7 mm
";g end | 2ndfing |, 0079 -0.0137in) | (0.0275in.)
gap Oil ring 0.2-0.7mm 1.7 mm
(0.0079-0.0275in.) | (0.0669in.)

Connecting Rod
¢ Big-end side clearance:

Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

Item Standard Limit
Big-end side 0.10 - 0.20 mm 0.36 mm
clearance (0.0033 - 0.0078 in.) (0.0137in.)

e Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist and,
if limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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Crank Pin and Connecting Rod Bearings

e Inspect crank pin for uneven wear or damage. Measure crank pin
for out-of-round or taper with a micrometer. If crank pin is
damaged, or out-of-round or taper is out of limit, replace
crankshaft or regrind crank pin to undersize and use undersize
bearing.

Connecting rod

. . Crank pin diameter
bearing size

43,982 — 44.000 mm
{(1.7316 - 1.7322 in.)
43.732 - 43.750 mm
(1.7218 - 1.7224 in.)

Standard

0.25 mm (0.0098 in.)

Out-of-round and taper limit: 0.01 mm (0.0004 in.)

® Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Two kinds of rod bearing are available; standard size bearing and
0.25 mm undersize bearing. To distinguish them, 0. 25 mm under-
size bearing has the stamped number (US025} on its backside as
indicated in figure, but standard size one has no number.

® Rod bearing clearance:
1) Before checking bearing clearance, clean bearing and crank
pin.
2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crankpin as con-
tacted by bearing (parallel to crankshaft), avoiding oil hole.

4} Install rod bearing cap 1o connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
{a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)
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2. Scala

No.1 cylinder
No.2 cylinder
No.3 cylinder
— No.4 cylinder

o

l1or2

Piston
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5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (ctearance).
If clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

Item Standard Limit
Bearing 0.020 — 0.050 mm 0.080 mm
clearance (0.0008 — 0.0019 in.) (0.0031 in.)

6) I clearance can not be brought to within its limit even by using
a new standard size bearing, regrind crankpin to undersize
and use 0.25 mm undersize bearing.

ASSEMBLY

NOTE:

Two sizes of piston are available as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Each piston has stamped number 1 or 2 as shown. It represents
outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder block
as shown. The first number represents inner diameter of No.1
cylinder, the second number of No.2 cylinder, the third number
of No.3 cylinder and the fourth number of No.4 cytinder.
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c) Stamped number on piston and that on cylinder block should
correspond. That is, install number 2 stamped piston to cylinder
which is identified with number 2 and a number 1 piston to cylin-

der with number 1.

2 74.97 - 74,98 mm
(2.9516 - 2,9520in.)

Piston Cylinder
Numbar Piston-to-cylinder
at the top Quter diametar N,:T:‘i' Bore diameter clearance
(mark) b
1 7498 - 7499 mm 1 75.01 - 75.02mm 0.02 - 0.04 mm
(2.9520-2.952ain) (2.9531 - 2.9535in.) | (0.0008 —0.0015in.)
75.00 - 75.01 mm 302 —0.04 mm

{2.9528 - 2.9531 in.)

{0.0008 — 0.0015 i)

Also, a letter A, B or C is stamped on piston head but ordinarily
it is not necessary to discriminate each piston by this letter.

1) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

1. Piston
2 mmmm NOTE:
3: Oinole Circlip should be installed with its cut part facing either up

The odl hole shouid or down as shown in figure.

come on intake side

2) Install piston rings to piston:
® As indicated in figure at the left, 1st and 2nd rings have “RN",

‘BN
- “T" or “R" mark respectively. When installing these piston rings
— ' to piston, direct marked side of each ring toward top of piston.

2 e 1st ring differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

® When installing oil ring, install spacer first and then two rails.

1. 1string
2. 2ndidng
3. Olring

3) Afterinstalling three rings (1st, 2nd and oil rings), distribute their
end gaps as shown in figure.

B
&
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INSTALLATION OR CONNECTION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod
bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts,
These guide hoses protect crankpin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

1. Crankshaft pulley side
2. Flywheel side

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor) to compress rings.
Guide connecting rod into place on crankshaft.

Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block untit all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

oIl alfe) 5) Install bearing cap.
t y JM Point arrow mark on cap to crankshaft pulley side.
£ (@) Tighten cap nuts to specification.
th e K
\ = — 2 Tightening Torque
Ay ! (a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
)
Lol R
1. Rod bearing cap 1

2, Arrow mark
3. Crankshatt pulley side
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6) Reverse removal procedure for installation, as previously out-
lined.
7) Adjust water pump drive belt tension, referring to Section 6B.
8) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped.
Refer to Section 0B.
9) Adjust accelerator cable play by referring to Section 6E.
10) Check to ensure that all removed parts are backin place. Rein-
stall any necessary parns which have not been reinstalled.
11) Refill engine with engine oil, referring to itern “ENGINE OIL
CHANGE" in Section 0B.
12) Refill cooling system referring to Section 6B.
13} Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL" section.
14) Connect negative cable at battery.
15) Check ignitiontiming and adjust as necessary, referring to Sec-
tion 6F. .
16) Verify thatthere is no fuel leakage, coolant leakage, oil leakage
and exhaust gas leakage at each connection.
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UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL

1) Release fuel pressure in fuel feed line by referring to Section 6.
2) Remove battery.

3) Remove engine hood.

4) Drain cooling system.
5) Remove radiator fan and fan shroud, referring to Section 6B.

£ E :? \ % 6) Remove air intake pipe with hoses.

1. Drain plug

7) Disconnect accelerator cable from throttle body.

8) Remove intake manifold stiffener and then release wire har-
nesses from clamps.
9) Remove starter motor,
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10) Disconnect following electric wires:

U ® Distributor

& Ground wires from surge tank

® Engine oil pressure switch

¢ EGR valve

® EVAP solenoid purge valve

e Coolant {Water) temp. gauge

® Engine coolant temp. sensor

® A/C coolant {water) temp. switch

e Injectors, TP sensor and IAC valve wires at the coupler
e Heated oxygen sensor-1

® Generator

and then release wire harnesses from clamps.

11) Disconnect following hoses:
e Canister purge hose from EVAP canister
o Brake booster hose from surge tank
o Radiator outlet hose from inlet pipe
¢ Heater inlet and outlet hose from heater unit
¢ Manifold differential pressure sensor hose from intake surge
tank

12) Loosen bolts fastening cylinder block and transmission.

13) Hoist vehicle.
14) Drain engine oil.
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15} Disconnect fuel feed and return hoses from pipes.

16) Remove right side transmission stiffener bolts (3 pcs.).

1. Right side transmission stiffener bolts {remove)
2. Right side transmission stiffener bolt {loosen)

17) Remove exhaust pipe bracket and exhaust No.1 pipe with
heated oxygen sensor-2.

1. Exhaust No.1 pipe
2. Exhaust pipe bracket

18) Remove clutch housing lower plate.

1. Lower plate
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9 f
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20) With hoses connected, detach power steering pump and/or
A/C compressor with bracket from cylinder block, if equipped.

NOTE:
When installing bracket fasten bolt “A” first, then fasten
other bolts.

21) Remove nuts fastening cylinder block and transmission.
22) Lower vehicle.
23) Support transmission with jack.

24) Install lifting device.

25) Remove right and left engine mounting bracket bolts.

26) Before lifting engine, check to ensure all hoses, electric wires
and cables are disconnected from engine.

27) Remove engine assembly from chassis and transmission by
sliding towards the front side, and then carefully hoist engine
assembly.


http://www.manualslib.com/

6A1-72 ENGINE MECHANICAL

(a)

1. Exhaust No.1 plpe
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INSTALLATION

1) Lower engine assembly into engine compartment and connect
engine to transmission.
Hand-tighten bolts and nuts fastening cylinder block and trans-
mission.

2) Tighten right and left engine mounting bracket bolis.

Tightening Torque
{a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

3) Tighten bolts fastening cylinder block and transmission to speci-
fied torque.

Tightening Torque
(a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

4) Rermove lifting device.

5) Reverse removal procedure forinstallation, noting the following.
® Tighten nuts fastening cylinder block and transmission and
transmission stiffener bolts to specified torque.

Tightening Torque
(a): 50 N'-m (5.0 kg-m, 36.5 Ib-ft)
(b): 85 N'-m (8.5 kg-m, 61.5 Ib-ft)

e Tighten nuts and bolts of exhaust pipes to specified torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)
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¢ Tighten transmission stitfener bolts (right side) to specified
torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)
(b): 29 N-m (2.9 kg-m, 21.0 Ib-ft)

o Tighten flare nut of fuel feed pipe to specified torque. Be sure
to use back-up wrench.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 32.5 |b-ft)

6) Adjust water pump drive belt tension, referring to Section 6B.
7) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped.
Refer to Section 0B.
8) Adjust accelerator cable play, referring to Section 6E.
9) Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.
10) Refill engine with engine oil, referring to item "ENGINE OIL
CHANGE?" in Section 0B.
11) Refill cooling system referring to Section 6B.
12) Verify that there is no fuel leakage, coolant leakage and ex-
haust gas leakage at each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1. Cylinder block 7. Crankshaft

2. Front oil seal . Thrusi bearing

3. Main bearing 9. Rear cil seal
Bearing cap 10. Pin

5 balt Oil seal housing ga

6. Timing pulley kay il seal ho
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REMOVAL
1) Remove engine assembly from body as previously outlined.
2) Remove clutch cover, clutch disc and flywheel.

Special Tool
{A): 09924-17810

3) Remove crankshaft pulley, timing belt and crankshatt timing
pulley.

4) Remove cylinder head assembly.

5) Remove oil pan and il pump strainer.

6) Remove oil pump.

7) Remove oil seal housing.
8) Remove connecting rod bearing caps.

9) Loosen crankshaft bearing cap bolts in such order as indicated
in figure a little at a time and remove bearing caps.
10) Remove crankshaft from cylinder block.
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1. Thrustbearing
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INSPECTION
Crankshaft

Crankshaft runout
Using a dial gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft setin cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
instailed.

Use a dial gauge to read displacement in axial (thrust) direction of
crankshaft.

If its limit is exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

Item Standard Limit

0.11 - 0.31 mm 0.38 mm
(0.0044 - 0.0122 in.) {0.0149 in.)

Crankshaft thrust play

Standard 2.500 mm

Thickness of crank- (0.0984 in.)

shaft thrust bearing . 0.125 mm 2.563 mm
Qversize:

(0.0049 in.)} | (0.1009in.)

Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length {or both). This differ-
ence, if any, is determined by taking micrometer readings.

If any one of journals is badly damaged or if amount of uneven wear
in the sense explained above exceeds its limit, regrind or replace
crankshaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
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bearing
3. Qil groove

k] e ~ i.'./
JIREESON, & 1. Cylindar biack
& 2. Upper hat! of
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Main Bearings

General information

® Service main bearings are available in standard-size and 0.25
mm (0.0098 in.) undersize, and each of them has 5 kinds of bear-
ings differing in tolerance.

e Upper half of bearing has oil groove as shown in figure. Install this

half with ail Aar i
half with oil groove to cylinder

e On each main bearing cap, arrow mark and number are em-
bossed as shown in figure.
When installing each bearing cap to cylinder block, point arrow
mark toward crankshaft pulley side and install each cap from that
side to flywheel side in ascending order of numbers “17, “2”, “37,
“4" and “5”. Tighten cap bolis to specified torque.

Inspection

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, replace both upper and lower halves.
Never replace one half without replacing the other half.

Main bearing clearance

Check clearance by using gaging plastic according to following pro-

cedure.

1) Remove bearing caps.

2) Clean bearings and main journals.

3) Place a piece of gaging plastic 1o full width of bearing {parallel
te crankshaft) on journal, avoiding oil hole.

4) Install bearing cap as previously outlined and evenly toque cap
bolts to specified torque.
Bearing cap MUST be torqued to specification in order to assure
proper reading of clearance.

Tightening Torque
(a): 54 N-m (5.4 kg-m, 39.0 Ib-ft)

NOTE:
Do not rotate crankshaft while gaging plastic is installed.
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1. Gaging plastic
2. Scale

1. Crank webs of No.2 and No.3 cylinders
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5) Remove cap and using scale on gaging plastic envelope, mea-
sure gaging plastic width at its widest point. If clearance exceeds
its limit, replace bearing. Always replace both upper and lower
inserts as a unit.

A new standard bearing may produce proper clearance. If not,
it will be necessary to regrind crankshaft journal for use of 0.25
mm undersize bearing.

After selecting new bearing, recheck clearance.

Standard Limit

Bearing clearance 0.020 - 0.040 mm 0.060 mm
(0.0008 — 0.0016 in.) | (0.0023 in.)

Selection of main bearings
STANDARD BEARING:
If bearing is in malcondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter by using following procedure.
As shown in figure, crank webs of No.2 and No.3 cylinders have
five stamped numerals.
Three kinds of numerals (“1”, “2” and “3") represent following
journal diameters.

Numeral stamped Journal diameter

51.994 - 52.000 mm
(2.0470 —2.0472in.)
51.988 — 51.894 mm
(2.0468 —2.0470 in.)
51.982 - 51.988 mm
(2.0465 —2.0468 in.)

9

The first, second, third, fourth and fifth (left to right} stamped nu-
merals represent journal diameters at bearing caps “1°, “2", “3",
“4” and “5” respectively.

For example, in figure, the first {leftmost) numeral “3” indicates
that journal dia. at bearing cap “1” is within 51.982 - 51.988 mm,
and second one “1” indicate that journal dia. at cap “2” is within
51.994 ~ 52.000 mm.
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1. Pant
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2) Next, check bearing cap bore diameter without bearing. On mat-

ing surface of cylinder block, four alphabets are stamped as
shown in figure.

Three kinds of alphabets (“A", “B” and “C”) represent following
cap bore diameters.

Bearing cap bore diameter
(without bearing)
56.000 — 56.006 mm

Alnhabeat stamned
Alphabei stamped

A (2.2047 — 2.2050 in.)
B 56.006 - 56.012 mm

{2.2050 — 2.2052 in.)
C 56.012 - 56.018 mm

(2.2052 - 2.2054 in.)

The first, second, third, fourth and fifth (left to right) stamped al-
phabets represent cap bore diameters of bearing caps “17, “2",
“3", “4™ and "5, respectively.

For example, in figure, the first {leftmost) alphabet “B” indicates
that cap bore dia. of bearing cap “1” is within 56.008 — 56.012
mm, and the {ifth (rightmost) alphabet “A” indicates that cap bore
dia. of cap “5" is within §6.000 — 56.006 mm.

3) There are five kinds of standard bearings differing in thickness.

To distinguish them, they are painted in following colors at the
position as indicated in figure.
Each color indicates following thickness at the center of bearing.

Color painted Bearing thickness

Green 1.896 - 2.000 mm
(0.0786 — 0.0787 in.)

Black 1.999 - 2.003 mm
(0.0787 — 0.0788 in.)

Coloress 2.002 - 2.006 mm
{no paint) (0.0788 — 0.0789in.)

Yellow 2.005 - 2.009 mm
(0.0789 - 0.0790in.)

Blue 2.008 —2.012 mm
(0.0790 — 0.0791 in.)
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4) From numerals stamped on crank webs of No.2 and No.3 cylin-
ders and the alphabets stamped on mating surface of cylinder
block, determine new standard bearing to be installed to journal,
by referring to table given below.

For example, if numeral stamped on crank web is “1” and alpha-
bet stamped on mating surface is “B", install a new standard
bearing painted in “Black” to its journal.

Numeral stamped on crank
web (Journal diameter)

1 2 3
Alphabet stamped | A Green Black Colorless
on mating
surface (Bearing B Black Coloress | Yellow
cap bore dia.) C | Colorless | Yellow Blue

New standard bearing to

be installed.
. 5) Using gaging plastic, check bearing clearance with newly se-

lected standard bearing.
If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshatit or cylinder block due to any reason,
select new standard bearings to be installed by referring to nu-
merals stamped on new crankshaft or alphabets stamped on
mating surface of new cylinder block.

1. Gaging plastic
2. Scale

UNDERSIZE BEARING (0.25 mm):

® 0.25 mm undersize bearing is available, in five kinds varying in
thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thicknesses at the center of bear-

ing.
Color painted Bearing thickness
Green & Red (é 3825-}15:26.1()2;321?;-)
Black & Red (5 882;6-_25_102383??;_)
i Red only (56132:37_-26.103;3??;.)
Yellow & Red (5 6183;?3__26,1(;334331:2,)
. Blue & Red (é 0o - 0.0840 in)
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o If necessary, regrind crankshaft journal and select under-size
bearing to use with it as follows.
1) Regrind joumnal to following finished diameter.

Finished diameter:51.732 — 51.750 mm
(2.0367 - 2.0373 in.)

bearing.

2} Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on mating surface of cylinder block, select an under-
size bearing by referring to table given below.

Check bearing clearance with newly selected under-size

Measured journal diameter

51.744 - 51.750 mm
(2.0371 -2.0373in.)

51.738 — 51.744 mm
(2.0369 - 2.0371 in.)

51.732 — 51.738 mm
(2.0367 - 2.0369 in.)

A[phabets stamped A Green & Red Black & Red Red 0n|y
on mating surface B Black & Red Red only Yeilow & Red
of cylinder block C Red only Yellow & Red Blue & Red

Under-size bearing to be installed

Rear Qil Seal

1 1. Rear od seal

1. Olseal
2. Ol seal housing
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Carefully inspect oil seal for wear or damage. i its lip is worn or
damaged, replace it.

For oil seal installation, press-fit rear oil seal so that oil seal housing
end face is flush with oil seal end face.
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1. 15 mm (0.59in)
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Flywheel

|t ring gear is damaged, cracked or worn, replace flywheel.

¢ If the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

® Check flywheel for face runout with dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface

Using straightedge and thickness gauge, check gasketed surface
for distortion and, if flatness exceeds its limit, correct it.

Item Standard Limit
Flatness 0.03 mm ) 0.06 mm
{0.0012 in.} (0.0024 in.)

Honing or reboring cylinders

1) When any cylinder needs reboring, all other cylinders must also
be rebored at the same time.

2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

75.220 - 75.230 mm
(2.9614 - 2.9618 in.)
75.470 — 75.480 mm
(2.9712 —2.8716in.)

0/S0.25

0/8 0.50

3) Using micrometer, measure piston diameter.

4) Calculate cylinder bore diameter to be rebored.

D=A+B-C
D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0.02 — 0.04 mm
(0.0008 - 0.0015 in.)
C: Allowance for honing = 0.02 mm (0.0008 in.)
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5) Rebare and hone cylinder to calcuiated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:

® All parts to be installed must be perfectly clean.

® Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder hores.

e Journal bearings, bearing caps, connecting rods, rod bear-
ings, rod bearing caps, pistons and piston rings are in com-
bination sets. Do not disturb such combination and make
sure that each part goes back to where it came from, when
installing.

1) Install main bearings to cylinder block.
One of two halves of main bearing, has an oil groove. Install it
to cylinder block, and the other half without oil groove to bearing
cap.
Make sure that two halves are painted in the same color.

2) Install thrust bearings to cylinder block between No.2 and No.3
cylinders. Face oil groove sides to crank webs.


http://www.manualslib.com/

6A1-84 ENGINE MECHANICAL

(a)

1. Short bolts
2. Long bolts

(a}
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3)
4)

5)

6)

7)

Install crankshaft to cylinder block.

Install bearing cap to cylinder block, making sure to point arrow
mark (on each cap) to crankshaft pulley side. Fit them sequen-
tially in ascending order, 1, 2, 3, 4 and 5, starting from pulley
side.

After installing bearing cap stiffeners, tighten bearing cap bolts
in such order as shown in figure a little at a time and repeat it ill
they are tightened to specified torque.

Tightening Torque
(a): 54 N-m (5.4 kg-m, 39.0 Ib-ft)

NOTE:

After tightening cap bolts, check to be sure that crankshaft
rotates smoothly when turning it by 8.0 N-m (0.8 kg-m,
5.8 Ib-ft) torque or below.

Install new gasket and oil seal housing.

Do not reuse gasket removed in disassembly. Apply engine oil
to oil seal lip before installation. Tighten housing bolts to specifi-
cation.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

NOTE:
As there are 2 types of housing bolts, refer to tigure for their
correct use.

After installing oil seal housing, gasket edges might bulge out;
if s0, cut them off to make them flush with cylinder block and oil
seal housing.

Install oil pump.
Refer to item “Qil pump” for installation of il pump.

Instali fywheel (M/T model) or drive plate (A/T model).
Using special tool, lock flywheel or drive plate, and torque its
bolts to specification.

Special Tool
(A): 09924-17810

Tightening Torque
(a): 78 N-m (7.8 kg-m, 56.5 |b-ft)
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8) Install pistons and connecting rods as previously outlined.
9) Install il pump strainer and oil pan as previously outlined.
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10) Install cylinder head assembly to cytinder block as previously

11)

outlined.

NOTE:

Tighten cylinder head bolts to specified torque as pre-

viously outlined. Whenever installing cylinder head to new

cylinder block, use following procedure to tighten cylinder
head bolts. _

e Tighten cylinder head boits to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

Install camshaft, crankshaft timing belt pulley, timing belt,
crankshaft pulley, water pump pulley, etc., as previously out-
lined.

12) Install cluich to flywheel. For clutch installation, reffer to

13)

14)

“*CLUTCH" section.

Install engine mountings and brackets.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
(b): 45 N'm (4.5 kg-m, 32.5 Ib-ft)

Install engine assembly to vehicle as previously cutlined.
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SPECIAL TOOLS

1. 09915-64510-001
Compression gauge
2. 08915-64510-002

- Connector
3. 09915-64530
Hose
4. 09915-67010 09915-67310 09918-08210 09915-77310
Attachment Vacuum gauge Vacuum gauge hose joint Qil pressure gauge

G

1. 09900-00415

.8 mm hexagon wrench bit
09917-18210 2. 09900-00411 09927-56010 09926-18210 *
Tappet adjuster wrench Hexagon wrench socket Gear stopper Oil seal guide {Vinyl resin}

1. 09916-14510

Valve lifter
09917-68220 2. 09916-14810 09916-84510 09916-44910
Camshatt pulley holder Valve lifter attachment Forceps Valve guide remover
09916-56011
09916-34541 09916-38210 09916-58210 Valve guide installer
Reamer handle Reamer (11 mm) Valve guide installer handle attachment
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=)
=
09916-34550 09917-98221 09916-77310 09924-17810
Reamer (5.5 mm) Valve stem seal installer Piston ring compressor Flywheel holder

09915-47330
Qil filter wrench

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
SUZUKI BOND NO.1207C . . :
Sealant (99000-31150) ® Mating surfaces of cylinder block and oil pan.
Sealant SUZUKI BOND NO.1215 ® Mating surfaces of camshaft housings (No.6).
{99000-31110) o Mating surfaces of distributor case and cylinder block.
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6A1-88 ENGINE MECHANICAL

TIGHTENING TORQUE SPECIFICATIONS

FASTENING PARTS TIGHTENING TORQUE

N'm kg-m Ib-ft

Qil pressure switch 14 1.4 10.5
Valve adjusting screw lock nuts 12 1.2 9.0
Cylinder head cover bolts 11 1.1 80
Intake manifold bolts and nuts 23 2.3 17.0
Intake manifold stiffener bolts 50 5.0 36.5
Fuel feed pipe flare nut 45 45 32.5
Timing belt tensioner stud 11 1.1 8.0
Timing belt tensioner holt 25 2.5 18.0
Timing belt cover bolts and nut i1 1.1 8.0
Exhaust manifold bolts and nuts 23 23 17.0
Crankshaft pulley bolt : 16 1.6 11.5
Exhaust pipe nuts and bolts
Exhaust manifold stiffener nut >0 50 365
Qil pump strainer bolt and stay bolt :

- 11 1.1 8.0
Qil pan bolts and nuts
Qil pan drain plug 35 3.5 25.5
Transmission stiffener bolts 50 5.0 36.5
Qil pump rotor plate screws » 11 8.0

Oil pump case bolts

Crankshaft timing belt puley bolt 130 13.0 94.0

Camshaft housing bolts

Rocker arm shatft bolts R 1 8.0
Rocker arm shatft plug 33 3.3 24.0
Camshatft timing belt pulley bolt 60 6.0 43.5
Cylinder head venturi plug 5 0.5 40
Cylinder head bolts 68 6.8 49.5
Connecting rod bearing cap nuis 35 35 25.5
Bolt and nuts fastening T/M and cylinder block 85 8.5 615
Torque converter bolts (A/T) 65 6.5 47.0
Crankshaft main bearing cap bolts 54 54 39.0
Flywheel bolts (Drive plate bolts for A/T) 78 7.8 56.5
Engine mounting & bracket bolts and nuts Refer to p. 6A1-85.
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ENGINE FUEL 6C-1

SECTION 6C

ENGINE FUEL

CONTENTS
GENERAL DESCRIPTION .............. 6C-1 FuelFilter ....... ... ... ..ot 6C-3
FuelSystem ............ccoiiuiuiaann.. 6C-1 FuelLines ...........oviiiieiei.. 6C-4
ON-VEHICLESERVICE ................ 6C-2 Fuel FillerCap ...............c.......0. 6C-5
Fuel Pump ............. Refer to SECTION 6E FuelTank ............cooiiiiinnninnns. 6C-5

CAUTION:

THE ENGINE OF THIS VEHICLE REQUIRES THE USE OF UNLEADED FUEL ONLY. USE OF LEADED
AND/OR LOW LEAD FUEL CAN RESULT IN ENGINE DAMAGE AND REDUCE THE EFFECTIVENESS OF
THE EMISSION CONTROL SYSTEMS.

GENERAL DESCRIPTION
FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel leve!l gauge and it includes
three lines, fuel feed line, fuel return line and fuel vapor line.

For the details of fuel flow and fuel vapor flow, refer to SECTION 6E “ENGINE AND EMISSION CONTROL SYS-
TEM".

16 (9] 45 Nm (4.5 kg-m)

. Fusltank

. Fuel pump

. Fuelfiller

Fuel tevel gauge

Fuel fllar cap

Tank pressure control valve
Black side

Orange site

Breather hose

. Fuelfeed fine

. Fuel retumn line

10. Fuel vapor tne

11, To throttie body

12. From fuel pressure regulatos
13. To canister

&1 6 62 14. Clamp

15. Fuel [2ter union bol

P
PENNLBOBLN

17 (¥} 10 Nm (1.0 kg-m)
15 [!] 35 N'm (3.5 kg-m)

16. Fuel ppe Nare nut
17. Ptug boll (For fuel pressure
gauge mountng)
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6C-2 ENGINE FUEL

With short pipe, 1it hose as far as it reaches pipe joint
as shown,

Hose

AN R,

Fipe 7

Clamp securely at a position
Jto 7 mm (0.12 -0.27in.)
from hose end.

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

)
]

s i

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

With bent pipe, fit hose as far its bent part as shown
or till pipe is about 20 to 30 mm (0.79 ~ 1.18in.
into the hose.

I ity

6L Y00 S
-

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

With straight pipe, fit hose till pipe is about
210 30 mm (0.79 - 1,18 in.} In the hose.
Hose

L5

P L L kit

-— 20 to 30 mm
(0.79~1.18in.}

Clamp

Clamp securely at a position
3to 7mm (0.12 — 0.27 in.} from hose end.

ON-VEHICLE SERVICE

WARNING:

Before attempting service of any type on fuel system, fol-

LA AR =] A= R H R RNy AT VIR T Syt

lowing cautions should be always observed.

¢ Disconnect negative cable at battery.

® DO NOT smoke, and place “NO SMOKING"” signs near
work area.

® Be sure to have CO, fire extinguisher handy.

¢ Be sure to perform work in a well-ventilated area and away
from any open flames (such as gas hot heater).

e Wear safety glasses.

e Torelease fuel vapor pressure in fuel tank, remove fuel fill-
er cap from fuel tiller neck and then reinstall it.

e Asfuel feed line 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. Before loosening or dis-
connecting fuel feed line, make sure to release fuel pres-
sure according to procedure described on Section 6.

e A small amount of fuel may be released after the fuel line

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

® Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose correctly
referring to the following.
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ENGINE FUEL 6C-3

1. Fuelfiter 3. Inlet pipe
2. Quilet pipe 4. Wrenches
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FUEL FILTER

REMOVAL
1) Relieve fue! pressure in fuel feed line referring to Section 6.

CAUTION:
This work must not be done when engine is hot.
e .

18 sdomibon oham 28 pemmus mmztomm o oole s
N UWE 5L, 1L 1HdY Caudo duverso

2) Disconnect negative cable at battery.
3) Hoist vehicle.

4) Disconnect inlet and outlet pipes from fuel filter by using two
wrenches.

WARNING:

A small amount of fuel may be released after fuel line is
disconnected. In order to reduce the chance of personal
injury, cover the fitting to be disconnected with a shop
cloth. Be sure to put that cloth in an approved container
when disconnection is completed,

5) Remove fuel filter from chassis frame.
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6C-4 ENGINE FUEL

1. Gasket

2. Outlet pipe
3. Inlet pipe
4. Recess

1. Flare nut
2. To throttle body
3. Fue!tank

. Fuel feed hosa

. Fuel return hose 2
. Fuel vapor hose
Clamp

B =
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INSTALLATION

Reverse removal procedure noting the following.

¢ Use new gaskets.

® Make sure that gasketed surfaces are free from any damage.

@ Inlet and outlet pipes should come into recess of plate as shown.
e Tighten union bolts to specified torque.

Tightening Torque
(a): 35 N'-m (3.5 kg-m, 25.5 Ib-ft)

® Upon completion of installation, verify that there is no fuel leakage
at each connection according to procedure described in Section
6.

FUEL LINES

Due to the fact that fuel feed line is under high pressure, this system
requires special consideration for service.

The feed pipe uses screw couplings.

Any time these fittings are loosened to service or replace compo-
nents, ensure that:

# Backup wrench is used while loosening and tightening fitting.

e Tighten fitlings (flare nut) to specified torque.

Tightening Torque
(b): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

INSPECTION

Visually inspect fuel lines for evidence of fuel leakage, hose crack-
ing and deterioration, or damage. Make sure all clamps are secure.
Replace parts as needed.
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ENGINE FUEL 6C-5

1. Fuel filer cap
2. Gasket

1. Fuel pump coupler 1

2. Fuel level gauge coupler, yi

3. Rearbumper

éa@/!)/

oA

3. Filer hose
4, Infet valve

1. Tank
2. Breather hose
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FUEL FILLER CAP

Remove cap, and check gasket for even filler neck imprint, and de-
terioration or any damage.
It gasket is in malcondition, replace cap.

NOTE:

:
i cap requires repla

malfunction of the system.

FUEL TANK

REMOVAL
1) Relieve fue! pressure in fuel feed line referring to Section 6.

CAUTION:
This work must not be done when engine is hot.
If done so, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.

3) Disconnect fuel leve! gauge, fuel pump lead wire couplers and
release harness clamp after removing rear bumper.

4) Remove fuel tank filler hose cover.
Then disconnect filler hose and breather hose from fuel tank.
5) Remove fuel tank inlet valve.

6) Due to absence of fuel tank drain plug, drain fuel tank by pump-
ing fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

CAUTION:
Never drain or store fuel in an open container due to pos-
sibility of fire or explosion.
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6C-6 ENGINE FUEL

7) Disconnect fuel fiiter inlet pipe from filter.

1. Fuel fitter
2. Inlet pipe

8) Disconnect fuel vapor hose and return hose from pipes.
9) Disconnect fuel pump, fuel level gauge lead wire couplers.
10} Remove fuel tank and protector from vehicle.

1. Fuel vapor hose
1 _ 2 Fuel retum hose

INSPECTION

After removing fuel tank, check hoses and pipes connected to fuel
tank for leaks, loose connections, deterioration or damage. Also
check fuel pump and level gauge gaskets for leaks, visually inspect
fue! tank for leaks and damage.

Replace any damaged or malconditioned parts.
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ENGINE FUEL 6C-7
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FUEL TANK PURGING PROCEDURE

CAUTION:

This purging procedure will NOT remove ali fuel vapor.
Do not attempt any repair on tank where heat or flame is re-
quired, as an explosion resulting in personal injury could
occur.

The following procedure is used for purging the fuel tank.

1) After removing fuel tank, remove all hoses, tank pressure con-
trol valve, fuel separator, fuel pump and fuel level gauge from
fuel tank.

2) Drain all remaining fuel from tank.

3) Move tank to flushing area.

4) Filltank with warm water or tap water, and agitate vigorously and
drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.
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6C-8 ENGINE FUEL

. Fueltank

. Fuellevel gauge
. Fuel pump

. Fuel separator

. Fuel cut valve

bW =

6. Tank pressure control
valve
6-1. Black side
6-2. QOrange side

1. Fuel vapor hose
2. Fuel retumn hose

1. Fuelfilter
2. In'et pipe
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INSTALLATION
1) Install fuel pump, fuel level gauge, fuel cut valve to fuel tank. Use
. new gaskets and O-ring.

2) Install fuel separator, inlet valve and tank pressure control valve
to fuel tank directing tank pressure control valve black nozzle to-
ward fuel separator.

3) Connectfuel hoses to fuel tank, fuel pump, tank pressure control
valve and separator.

After connecting, clamp hoses securely, referring to p.6C-2.

4) Install fuel tank and protector to vehicle.

5) Connect fuel filler hose and breather hose to fuel filler neck.
Clamp them securely.

6) Install fuel filler hose cover.

7) Connect fuel vapor hose and return hose to fuel pipe. Clamp
them securely.

8) Connect fuel filter inlet pipe to fuel filter.
Use new gaskets and tighten union bolt to specification.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)


http://www.manualslib.com/

ENGINE FUEL 6C-9

g) Connect fuel pump and level gauge couplers.
10) Install rear bumper cover.
11) Connect negative cable to battery.
12) Upon completion of installation, check fuel system for leakage.
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ENGINE AND EMISSION CONTROL SYSTEM 6E-1

SECTION 6E

o

SEQUE

Tl

ENGINE AND EMISSION CONTROL SYSTEM
NTIA N

L MULTIPORT FUEL INJECTIO

AR % lm @ B Wil l 3

)
7

1N b4 [ ]

WARNING:

result in severe injury.

For vehicles equipped with Supplemental Restraint (Air Bag) System:

# Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description™ in air bag system section in order to confirm whether you are performing service on
ornearthe air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service™ in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

® 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 system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION .............. 6E- 3 ECM .. B6E-27
AIRINTAKE SYSTEM .................. 6E- 6 MAF Sensor ...................o..., 6E-28
FUEL DELIVERY SYSTEM . ............. 6E- 7 IAT Sensor .............cociiiiiin. 6E-29
ELECTRONIC CONTROL SYSTEM ...... 6E- 8 TPSensor..........coviiiiiaiianan.. 6E-31
Engine & Emission Control Input/ ECTSensor ..............cccvev.ns. 8E-33
OutputTable ........................ 6E-12 HO2S-1and HO2S-2 .......... ... ... BE-34
DIAGNOSIS ... ... ... .. ... e, 6E-12 Vehicle Speed Sensar................. B6E-35
ON-VEHICLE SERVICE ....... . ...... .. 6E-13 Camshaft Position Sensor ............. B6E-36
General ............c.iiiiiiiiii.. 6E-14 Crankshaft Position Sensor ............ 6E-36
Accelerator Cable Adjustment .......... 6E-14 Manifold Differential Pressure Sensor
. Check ......... ... ... ccciiiiiiinan. 6E-37
ldle Speed/ldle Air Control (IAC) Duty
INSPECHON oo 6E-15 FuellLevel Sensor .................... 6E-37
AIR INTAKE SYSTEM .................. 6E-16 Main Relay ...................... 6E-38
Throttle Body ........................ 6E-16 Fuel Pump Refay ..................... 6E-38
Idle Air Contro! (IAC) Valve ............ 6E-18 Fuel Cut Operation ................... 6E-39
FUEL DELIVERY SYSTEM .............. 6E-19 EMISSION CONTROL SYSTEM ......... 6E-40
Fuel Pressure Inspection .............. 6E-19 EGRSystem...................oo 6E-40
FUBI PUMP . .o oo 6E-20 Evaporative Emission Control System ... 6E-41
Fuel Pressure Regulator .. ............. 6E-21 PCVSystem ..., 6E-41
Fuel Pulsation Damper ................ 6E-22 TIGHTENING TORQUE
Fuellnjector ......................... 6E-22 SPECIFICATIONS .................... 6E-43
ELECTRONIC CONTROL SYSTEM ... ... 6E-27 SPECIALTOOLS ...................... 6E-43
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ENGINE AND EMISSION CONTROL SYSTEM 6E-3

GENERAL DESCRIPTION

The engine and emission control system has 4 major
sub-systems: air intake system, fuel delivery system,
electronic control system and emission control sys-
tem.

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

Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.

Downloaded from www.Manualslib.com manuals search engine

Electronic control system includes ECM, various sen-
sors and controlled devices.

Emission control system includes EGR, EVAP and
PCV systems.
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6E-4 ENGINE AND EMISSION CONTROL SYSTEM
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ENGINE AND EMISSION CONTROL SYSTEM 6E-5
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6E-6 ENGINE AND EMISSION CONTROL SYSTEM

AIR INTAKE SYSTEM

The main components of the air intake system are air
cleaner, mass air flow sensor, air intake pipe, throttle
body, fast idle air valve, idle air control valve and in-
take manifold.

The air (by the amount corresponding to the throttle
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttle body, is distrib-
uted by the intake manifold and finally drawn into each
combustion chamber.

When the engine is idling, when it is cold or when the

idle air contro! valve is opened according to the signal
from ECM, the air bypasses the throttle valve through

A VY L RS ST D AT e

bypass passage which varies in each case and is fi-
nally drawn into the intake manifold.

.- ///\%/////v\//
5

3 //. o2
: gz&
v/
{

H1
I
|1 ¢ [}
S
1 1
| 4 5
14 %
9} = 2
d %
1
' 4 10 s
14 Z
4 g 7]
" 14 Ul
A 1
1 A ]
A
|4
ya v o'y
\
14
1. Aircleaner 7. Fast idie air vatve (FIA valve) 13. Alr flow when Idle air control
2. Mass air flow sensor (MAF sensor) 8. Idte air control vatve (IAC valve) valve open
3. Airintake pipe 9. Intake manifold 14. Fresh air
4. Throttle body 10. Cylinder head 15. Intake air temperature sensor
5. Throttle valve 11, Exhaust manifoid
6. Idle air adjusting screw 12, Air flow when engine cold

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE AND EMISSION CONTROL SYSTEM 6E-7

FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fue!
pump, fuel filter, fuel pressure regulator, delivery pipe,
fuel pulsation damper and fuel injectors.

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

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

amount higher than the pressure in the intake man-
ifold by the fuel pressure regulator, the fuel is injected
into the intake port of the cylinder head when the in-
jector opens according to the injection signal from
ECM.

The fuel relieved by the fuel pressure regulator re-
turns through the fuel return line to the fuel tank,

S22 ruetiow .
@J Fuet vapor flow /

1

Q:I Air flow (r

— FL{Q/
o) YR

F@s
wER

TP gIary

]

)
o

1. Fuel tank 6. Fuelinjectors

2. Fuel pump 7. Fuel pressure requiator

3. Fuel leedne 8. Fuel return ne

4. Fuelfiter 9. Intake manifod

5. Fuel delivery pipe 10. EVAP canister purge valve

*~ 1

11. EVAP canister

12. Fuel putsation damper
13. Fuelseparator

14, Check valva
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6E-8 ENGINE AND EMISSION CONTROL SYSTEM

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various
sensors which detect the state of engine and driving
conditions, 2) ECM which controls various devices
according to the signals from the sensors and 3) vari-
ous controlled devices.

Functionally, it is divided into the following sub sys-
tems:

@ Fuel injection control system

® Heated oxygen sensor heater control system

e |dle air control system

® Fuel pump control system

® Evaporative emission control system
@ [gnition control system

¢ EGR system

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. MAF sensor a : Fuel pump relay {felt-hand steering) A :ECM
2. |AT sensor b : Injector B : Main relay (left-hand steering)
3. Heated oxygen sensor-1 ¢ ML C : Fuse box
4. PSP switch {il equipped) d : EVAP canister purge valve D : EVAP canister
5. ECT sensor @ : Idie air control valve E : EGR valve
6. Battery f : Fuel pump relay (right-hand steering} F : Data link connector
7. TP sensor G : Combination meter
8. CMP sensor/Ignitor/Ignition coil H : Main retay {right-hand steering}
(in distributor)
9. Heated oxygen sensor-2
10. VSS
1. Manifold difterential pressure
sansor NOTE:
12. Fuel level sensor {gauge) Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
13. CKP sansor parts with (*) are instailed at the other side.
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ENGINE AND EMISSION CONTROL SYSTEM 6E-9
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6E-10 ENGINE AND EMISSION CONTROL SYSTEM
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6E-11

17.
18.
19,
20.

21.
22.
23,
24.
25,
26.

27.
28.

29.
30.
31.
32.

NN A LN

Fuel injector No.1

Fuel injector No.2

Fuel injector No.3

Fuel injector No.4

EGR valve

Idle air control (IAC) valve
EVAP canister purge valve
Ignition coil/igniter

{in distributor)

Noise suppressor

. Fuel pump relay
1.
12.
13.
14.
15.
16.

Fuel pump

Malfunction indicator lamp
Immobilizer indicator lamp
Main relay

Starter magnetic switch
Vehicle speed sensor

(in combination meter)

Fuel level sensor

Data link connector

Power steering pressure switch
A/C control module (amplitier)
(if equipped)

Heated oxygen sensor-1
Heated oxygen sensor-2
Intake air temp. sensor
Engine coolant temp. sensor
Throttle position sensor
Manifold differential pressure
Sensor

Mass air flow sensor
Camshaft position sensor

(in distributor)

Crankshaft position sensor
Engine control module
Ignition switch

Battery
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TERMINAL CIRCUIT TERMINAL CIRCUIT
1 —_— 1 Fue! injector No.2
2 Power source for back up 2 Fuel injector No.1
3 Heater of HQ25-2 3 —
4 —_— 4 Heater of HO2S-1
5 Immaobilizer indicator lamp 57 —
6 — 8 Fuel injector No.4
7 MIL 9 Fuel injector No.3
a — 10 IAC valve
9 Main relay 11-12 —
g RLSE R ¥{ 13 | EGR valve (stepper motor cail 4)
81 12 | Datalink connector (5 V) 81 14 | EGR vave (stepper motor cail 3)
13 Data link connactor (12 V) 15 EGR vatve {stepper motor coil 2)
14-16 — 16 EGR valve (stepper motor coil 1)
17 | A/C signal (if equipped) 17 { EVAP canister purge valve
18-22 e 18 e
23 Fuel pump relay 19 CKP sensor (+)
24-25 _— 20 CKP sensor (-)
26 | Heated oxygen sensor-2 21-23 —
27 —_— 24 Ignition coil
28 Fuel level sensor 25 Vehicle speed sensor
29 ——— 26 CMP sensor
27 B —
1 Intake air temp. sensor 28 | Ground
2 Engine coolan! temp. sensor 29-30 ——
3 —_—
4 Power source
5 —_—
6 Ground
7 Power steering pressure swilch
8 Manifold differential pressure
sensor
9 Throttle position (TP) sensor -
10 Mass air flow {MAF) sensor
11 - | Heated oxygen sensor-1
12-13 —_—
‘:-_’ 14 | Powersource for manifold
8 differential pressure sensor
15 Power source
16 e
17 Ground
18 Engine start signal
19 —
20 | Ignition switch
21-23 —
24 Closed throttle position switch
25 Ground for IAT, ECT, TP and MAP
sSensors
26 —
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6E-12  ENGINE AND EMISSION CONTROL SYSTEM

ENGINE & EMISSION CONTROL INPUT/OUTPUT TABLE

olz|ldlmls|zl<s|w|lo|lgle| >
-
tnput =5 @ 17181896258 0
o @ S o o ¥ @ S b4 3
(51822 ]| = ale|B
218|%|8)¢% 51 |2|2|%
- = g &5 ;
o
£
=
Function ki
2
Output
Main relay control Main relay O
Fuel Pump control Fuel pump relay O O 10
Injection contraol Injectors O{0|JC|C|O|]O|O 1O |0
(dle air control IAC valve OO |O|(OC|0O OlOJO|O|JO|O
ignition contro! Ignition coil with igniter O1QlCc |00 ORI NONRS; |10
MIL control MIL O C
EVAP purge control EVAP canisterpurgevalve | O | O | O | O QO
EGR control EGR valve OjoOo (O |0 |0 O Cl|O|O
HO25-1 and HO25-2 HO2S olo 0 0 olo
heater control
A/C control A/C amplitier (if equipped) | O OO0 O OO0

DIAGNOSIS |

Refer to “ENGINE GENERAL INFORMATION AND DIAGNQSIS” section.
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ON-VEHICLE SERVICE

1. Brake booster hose

2. Pressure regulator

3. PCV vane

4, MDP sensor

5. EVAP canister purge valve
6. EVAP canister

7. EGR valve

8. Fuel lged and retum hoses
9. Canister air cap
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GENERAL

When hoses are disconnected and system components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer to Emission Control In-
formation Label or Figure on previous page for proper routing of
hoses.

ACCELERATOR CABLE ADJUSTMENT
1) With throttle valve closed, check accelerator pedal play which
should be within following specification.

Pedal play “a™: 2 - 7 mm (0.08 - 0.27 in.)

If measured value is out of specification, adjust it to specification
with cable adjusting nut (1}).

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever (1) and lever stopper (throttle body) (2)
which should be within following specification,

Clearance “b”: 0.5 — 2.0 mm (0.02 — 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt (3).
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tAC DUTY
50 %
ENGINE SPEED
800 RPM

IAC

CAL
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IDLE SPEED/IDLE AIR CONTROL (IAC) DUTY

INSPECTION

Before idle speed and IAC duty check, make sure of the following.

o Lead wires and hoses of engine/emission control systems are
connected securely.

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

® Valve lash is checked and adjusted according to maintenance
schedule.

e Ignition timing is within specification.

¢ All accessories (wipers, heater, lights, A/C, etc.) are out of ser-
vice.

e Air cleaner has been properly installed and is in good condition.

e ECM does not detect any malfunction DTC.

After above items are all confirmed, check idle speed and IAC duty

as follows.

NOTE:
Before starting engine, place transmission gear shift lever in
“Neutral” and set parking brake and block drive wheels.

1) Connect SUZUKI scan tool to DLC (1) with ignition switch OFF.

Special Tool

(A): 09931-76011 (SUZUKI scan tool)
(B): Mass storage cartridge
(C):16/14 pin DLC cable

2) Warm up engine to normal operating temperature.

3) Check idle speed and IAC duty by using “Data List” mode of SU-
ZUKI scan tool.

A/C OFF A/C ON
Engine idle speed 800 = 50 r/min. 1 50 c/mi
000 r/min.
IAC duty at specified idle speed | 25— 31% * "

If idle speed and /or IAC duty is out of specifications, adjust it by
turning idle speed adjusting screw (1) and check idle air control
system referring to DTC P0S05 Diag. Flow Table in “Engine
diagnosis” section.

4) Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C signal circuit and idle air control system.
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AIR INTAKE SYSTEM
THROTTLE BODY

Cable bracket
Throttle body

TP sensor

Fast idle air valve
. O-ring

mawP=
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On-Vehicle Inspection

® Check that throttle valve lever moves smoothly.

® Vacuum passage inspection.
With finger placed against vacuum nozzle, increase engine
speed a little and check that vacuum is applied.

Removal

1) Disconnect negative cable at battery.

2) Drain cooling system.

3) Remove throttle cover and disconnect accelerator cable (1)
from throttle body.

4} Remove air intake pipe with hose.

5) Disconnect electric coupler from TP sensor.
6) Disconnect coolant hoses from throttle body.
7) Remove throttle body from intake manifold.
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ENGINE AND EMISSION CONTROL SYSTEM 6E-17

1. Vacuum passage

2. kdla bypass passage
3. Fastid'e air vaive passage

Cleaning
Clean throttle body bore and bypass air passages by blowing com-
pressed air.

CAUTION:

® Do not blow compressed air through bypass air passage
with valve installed to throttle body. This will cause fast
idle air valve to malfunction.

® TP sensor, fastidle air valve or other components contain-
ing rubber must not be places in a solvent or cleaner bath.
A chemical reaction will cause these parts to swell, harden
or get distorted.
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Installation

1) Clean mating surfaces and install throttle body gasket to intake
manifold.
Use new gasket.

2) Install throttle body to intake manifold and tighten bolts and nuts
to specified torque.

3) Connect coolant hoses to throttle body.

4) Connect couplers to TP sensor securely.

5) install air intake pipe with hose.

6) Connect accelerator cable and adjust cable play to specifica-
tion.

7) Install throttle cover to throttle body.

8) Refill cooling systermn.

9) Connect negative cable at battery.


http://www.manualslib.com/

G6E-18 ENGINE AND EMISSION CONTROL SYSTEM

Downloaded from www.Manualslib.com manuals search engine

IDLE AIR CONTROL VALVE (IAC VALVE)
Inspection

Refer to DTC P0505 Diag. Flow Table in “ENGINE GENERAL IN-
FORMATION AND DIAGNOSIS” section for check

Removal

1} Disconnect battery negative cable at battery.

2) Remaove throttle cover.

3) Disconnect air hose from IAC valve.

4) Disconnect IAC valve coupler.

5) Remove radiator cap to relieve engine coolant pressure and re-
©install it. :

WARNING:

To help avoid danger of being burned, do not remove ra-
diator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

6) Disconnect cooling water hoses (1) from IAC valve.

NOTE:

Coolant, although small amount, may be released then.
Cover hose-to-pipe joint with shop cloth so that released
coolant is absorbed in it.

7) Remove IAC valve from intake manifold.

Installation

For installation, reverse removal procedure and note foilowing pre-
cautions.

® Use new gasket.

® Tighten |IAC valve bolts (1) to specified torque.
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FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION
1) Relieve fuel pressure in fuel feed line referring to “ENGINE
GENERAL INFORMATION AND DIAGNOSIS” section.

2) Using backup wrench, loosen plug bolt on fuel delivery pipe and
remove it. Connect special tools (fuel pressure gauge) to deliv-

ery pipe.

)]

CAUTION:

A small amount of fuel may be released when plug bolt
is loosened. Place container under the bolt or cover bolt
hole with a shop cloth so that released fuel is caught in
container or absorbed in cloth. Place that cloth in an ap-
proved container.

Special Tool

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

3) Check that battery voltage is above 11 V.

©

CONDITION FUEL PRESSURE 4) Turnignition switch ON to operate fuel pump and after 3 seconds

With fuel pump 250 — 500 kPa turn it OFF. Repeat this 3 or 4 times and then check fuel pres-
operatingand - 2.5 - 3.0 kg/em2 sure.
engine stopped 35.6 — 42.7 psi 5) Start engine.
- 210 - 260 kPa 6) Measure fuel pressure at idling.
At specified ka/cm?2 ) o
idle speed 2.1 -2.6 kg/om If measured pressure doesn’t satisfy specification, refer to

29.8 - 37.0 psi

With T min—after “Diagnostic Flow Table B-3" in “ENGINE GENERAL INFORMA-
engine (fuel pump) Over 180 kPa TION AND DIAGNOSIS” section and check each possibly de-

2 ) . )
stop (Pressure re- 1'285"2""?‘ fective part. Replace if found defective.
duces as time passes) opst

7) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

e Place fuel container under joint.

» Cover joint with rag and loosen joint nut slowly to
release fuel pressure gradually.
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8) Install plug bolt to fuel delivery pipe.
Use new gasket.
Tighten it to specified torque, using backup wrench.

Tightening Torque
(a): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

9) With engine “OFF” and ignition switch “ON”", check for fuel leaks.

FUEL PUMP
On-Vehicle Inspection

CAUTION:

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

1) Remove filler cap and turn “ON" ignition switch (2). Then fuel
pump operating sound be heard from tuel filler (1) for about 3 se-
conds and stop. Be sure to reinstall fuel filler cap after checking.
If above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1” in "ENGINE GENERAL INFORMATION AND
DIAGNOSIS" section.

2} Fuel pressure should be feit at fuel return hose for 3 seconds af-
ter ignition switch “ON".
If fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3"in"ENGINE GENERAL INFORMATION AND DIAGNOSIS”
section.

Removal
1) Remove fuel tank from body according to procedure described
in “ENGINE FUEL” section and remove fuel pump from fuel tank.

inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirl in fuel tank.
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Installation

1) Install fuel pump to its bracket.

2) Install fuel pump to fuel tank and then install fuel tank to body ac-
cording to procedure described in “ENGINE FUEL" section.

FUEL PRESSURE REGULATOR

Removal .

1) Relieve fuel pressure according to procedure described on “EN-
GINE GENERAL INFORMATION AND DIAGNOSIS” section.

2) Disconnect battery negative cable from battery.

3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuel pressure regulator from fuel delivery pipe.

CAUTION:

A small amount of fuel may be released when it is from
delivery pipe.

Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure regulator.

Installation

Forinstallation, reverse removal procedure and note following pre-
cautions.

¢ Use new O-ring.

o Apply thin coat of gascline to O-ring to facilitate installation.

® Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
{a): 10 N'm (1.0 kg-m, 7.5 |b-ft)

e With engine “OFF” and ignition switch "ON", check for fuel leaks
around fuel line connection.
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FUEL PULSATION DAMPER

Removal
1) Relieve fuel pressure according to procedure described on “EN-
GINE GENERAL INFORMATION AND DIAGNOSIS” section.

2) Disconnect negative cable at battery.
3) Remove fuel feed-pipe clamp boit.

4) Remove damper from delivery pipe.
Use backup wrench when loosening.

CAUTION:
A small amount of fuel may be released after it is removed.
Cover feed pipe with a shop cloth.

Installation

{a) Forinstallation, reverse removal procedure and note following pre-
cautions.

e Make sure to use new gaskets and apply thin coat of engine oil

W fo them.

® Using backup wrench, tighten damper to specified torque.

1 2 Tightening Torque

1. Large (a): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

2. Small

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

FUEL INJECTOR

On-Vehicle Inspection

1) Using sound scope (1) or such, check operating sound of injec-
tor when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector circuit
{wire or coupler) or injector.
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2} Disconnect coupler from injector, connect ohmmeter between
terminals of injector and check resistance.

Resistance of injector: 12 — 17 Q at 20°C, 68°F

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

Removal

1) Relieve fuel pressure according to procedure described on “EN-
GINE GENERAL INFORMATION AND DIAGNOSIS” section.

2) Disconnect battery negative cable at battery.

3) Remove throttle cover.

4) Remove air intake pipe with hose.

5) Remove throttle body from intake manifold, ‘refer to
*“THROTTLE BODY" in this section for removal.

6) Remove IAC valve from intake manifold, refer to “IAC VALVE"
in this section for removal.

7) Detach intake manifold No.1 stiffener (1) and No.2 stiffener (2)
from intake manifold.

8} Disconnect coupler from each injector.

9) Remove fue! pressure regulator from delivery pipe and drain
fuel delivery pipe.
10) Remove clamp bolts for fuel feed pipe and return pipe.
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11) Remove fuel delivery pipe bolts.
12) Remove fuel injector(s) (1) from delivery pipe (2) and intake
manifold.

WARNING:

A small amount of fuel may be released when fuel injec-
tor is removed. In order to reduce the chance of person-
al injury, cover than with a shop cloth.

inspection

WARNING:

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

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

1. Fuel!tieed pipe
4, From fuel filter

5, To fuel tank
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1) Install injector (2) and fuel pressure regulator (3) to special tool
(injector checking tool).

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to hose and pipe
of vehicle.

Special Tool
(B): 09912-58431
(C): 09919-46010

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

Special Tool
(D): 09930-88530
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When using
SUZUKI scan

. 1. Fuelpump
When not using relay
SUZUKI scan tool: connector

2. Service wire

%

4. Battery &)

5. Keep aslar
apart

as possibfe

AR
@ 4

2. Vinyltube

3. Less than one fust
drop/min,

4. Graduated

cyfnder
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4) Install suitable vinyl tube onto injector nozzle to prevent fuel from
splashing out when injecting.
5) Put graduated cylinder under injector (3) as shown.
6) Operate fuel pump and apply fuel pressure to injector as follows:
When using SUZUKI scan tool:
(1) Connect SUZUKI scan tool to DLC with ignition switch “OFF™.
(2) Tum ignition switch *ON”, clear DTC and select *“MISC TEST”
mode on SUZUKI scan tool.
(3) Tum fuel pump “ON" by using SUZUKI scan tool.
When not using SUZUKI scan tool:
(1) Disconnect fuel pump relay connector.
{2)Connect “BI/B” and “P/B" wire harness terminals of relay
connector using service wire.

CAUTION:

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

(3) Tumn ignition switch “ON".
7) Apply battery voltage to injector for 15 seconds and measure in-
jected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:
39-49cc/15sec. (1.32/1.37-1.66/1.72US/Imp. oz/15 sec.)

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

Fuel ieakage: Less than 1 drop/min.
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2. Grommel
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Installation

1) Replace injector O-ring (3) with new one using care not to dam-
age it. Install grommet (2} to injector.

2) Check ifinsulator (1) is scored or damaged. If it is, replace with
new one.
Install insulators and cushions (4) to intake manifold.

3) Apply thin coat of fuel to O-rings (1) and then install injectors
into delivery pipe and intake manifold.
Make sure thatinjectors rotate smoothly. If not, probable cause
is incorrect installation of O-ring. Replace O-ring with new one.
4) Tighten delivery pipe bolts and make sure that injectors rotate
smoothly.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

5) Connect couplers to injectors securely.
8) Installintake manifold stiffeners (No.1 and No.2) to intake man-
ifold.
7) Install fuel pressure regulator.
8) Install clamp bolts for fuel feed pipe and return pipe.
9) Install IAC valve to intake manifold, refer to “IAC VALVE" in this
section for installation.
10) Instali throttle body to intake manifoid, refer to “THROTTLE
BODY" in this section for installation.
11) Connect battery negative cable.
12) With engine “OFF" and ignition switch “ON", check for fuel
leaks around fuel line connection.
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ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to ex-

pose it to excessive shock.

[A)

(e]

{A): For LH steering vehicle
{B): For AH steering vehicle
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Removal

1) Disconnect battery negative cable from battery.

2) Disable air bag system (if equipped) referring to “DISABLING
THE AIR BAG SYSTEM" in Air Bag System section.

3) Disconnect connectors from ECM (1).

4) Remove ECM.

Installation

1) Install ECM to vehicle.

2) Connect connectors to ECM securely.

3) Enable air bag system (if equipped) referring to “ENABLING AIR
BAG SYSTEM" in Air Bag system section.

4) Connect negative cable to battery.
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i E €51-3-10
/L
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MASS AIR FLOW SENSOR (MAF SENSOR)

Inspection
NOTE:
B ncom e mdbn o wazidie fal H s —— Idl

Use voltmeter with high-impedance {
digital type voltmeter.

1) Connect voltmeter to “B +" terminal of MAF sensor coupler dis-
connected and ground.
2) Turn ignition switch “ON” and check that voltage is battery volt-

3) Connect MAF sensor coupler to MAF sensor.
4) Turn ignition switch “ON" and check voltage at MAF sensor out-
put terminal.

Voltage: 1.0-16V

5) Start engine and check that voltage is lowerthan 5V anditrises
as engine speed increases.
(Reference data: 1.7 — 2.0 V at specified idle speed)
If check result is not as specified above, cause may lie in wire
harness, coupler connection, MAF sensor or ECM.,

Removal

1) Disconnect negative cable atbattery and coupler from MAF sen-
SOr.

2) Remove MAF sensor with air cleaner upper ease.
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3} Remove MAF sensor from air cleaner upper case.

NOTE:
Don’t disassemble MAF sensor.

CAUTION:

® Do not expose MAF sensor to any shock.

® Do not blow compressed air by using air gun or the like.

¢ Do not put finger or any other object into MAF sensor.
Malfunction may occur.

221-269

RESISTANCE

0.322

{ )for reference

0
32

20 40 60 B8O0°C
68 104 140 176°F

TEMPERATURE
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Installation

1) Check MAF sensor seal for deterioration and damage.

2) Install MAF sensor to air cleaner upper case and then confirm
that seal is attached securely.

3} Install upper case with MAF sensor to vehicle and tighten case
bolts securely.

4) Connect MAF sensor coupler securely.

5) Connect battery negative cable to battery.

INTAKE AIR TEMPERATURE (IAT) SENSOR

Removal

1) Disconnect negative cable from battery.
2) Disconnect IAT sensor coupler.

3) Remove IAT sensor from air cleaner case.

Inspection

Immerse temperature sensing part of IAT sensor in water (or ice)
and measure resistance between sensor terminals while heating
water gradually.

If measured resistance doesn't show such characteristic as shown
in figure, replace IAT sensor.
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Installation

Reverse removal procedure noting the following.
® Clean mating surface of sensor and air cleaner.
e Use new gasket.

e Tighten |AT sensor lo specified torque.

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 Ib-ft)

e Connect sensor coupler securely.
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THROTTLE POSITION SENSOR (TP SENSOR)

Inspection

1) Disconnect negative cable at battery and coupler from TP sen-

SOr.

2) Using ohmmeter, check resistance between terminals under

each condition given in table below.
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TERMINALS CONDITION RESISTANCE

When throttle lever-
to-stop scrfew 0-500Q
clearance is 0.5 mm

Between A and .

. {0.020 in.)

B terminals When Throttie |

(Idle switch) en throtlie fever-
to-stop screw o0
clearance is 0.8 mm {Infinity)
{0.031in.)

Betwegn A and 3.5—6.5 kQ

D terminals
?I'hrottle_\{aWe is at 0.3 — 2.0 kO

Between A and idle position

t inal i

C terminals Throttle valve is 50— 6.5k
fully opened

NOTE:

There should be more than 2 kQ resistance difference

between when throttle valve is at idle position and

when it is fully open.

If idle switch check result is not satisfactory, adjust installation
angle of TP sensor {1} and if found defective in the other check,
replace TP sensor.

3) Connect TP sensor coupler securely.
4) Connect negative cable to battery.

Adjustment

1) Disconnect negative cable at battery and disconnect TP sensor
coupler.

2) Insert 0.65 mm (0.026 in.) thickness gauge (3) between throttle
stop screw (1) and throttle lever (2).
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A: Should engage with B
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3) Loosen TP sensor screws.

4) Connect ohmmeter between A and B terminals.

5) First, turn TP sensor counterclockwise fully and then clockwise
gradually to find position where ohmmeter reading changes
from continuity to e« (no continuity).

Then fix TP sensor at that position by tightening screw to speci-
fied torque.

Tightening Torque
(a): 3.5 N'm {0.35 kg-m, 2.5 [b-ft)

6) Check that there is no continuity between terminals A and B
when 0.8 mm (0.037 in.) thickness gauge is inserted.

7) Check that there is continuity between terminals A and B when
0.5 mm {0.020 in.) thickness gauge is inseried.
If check result is unsatisfactory in steps 6) and 7), it means that
installation angle of TP sensor is not adjusted properly.
Therefore, start all over again from step 1).

CAUTION:
As throttle stop screw is factory adjusted precisely, don’t
remove or adjust it.

8) Connect coupler to TP sensor securely, and connect battery
negative cable.

Removal

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

3) Remove TP sensor from throttle body.

Installation

1) Toinstall sensor, place it onte throttle body so that sensor pickup
lever (2) can engage with throttle body lever (1).

2} Hand-tighten TP sensor screws.

3) Adjust installation angle of TP sensor according to procedure
described in item “Adjustment”.

4) Connect coupler to TP sensor securely.

5) Connect battery negative cable to battery.


http://www.manualslib.com/

ENGINE AND EMISSION CONTRCL SYSTEM 6E-33

(k£2)

5.21-6.37

RESISTANCE

0.29-0.35

( )torreference

2.21-269%----

(1.14} seeecy
(0.58) .....'.-...J.....

20 40 60 80 ('C)
B8 104 140 176 (*F)
TEMPERATURE

ECT SENSQR CHARACTERISTIC
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ENGINE COOLANT TEMPERATURE SENSOR
(ECT SENSOR)

Removal

1) Disconnect negative cable from battery.

2) Drain cooling system.

3) Disconnect coupler from ECT sensor (1).
4) Remove ECT sensor from intake manifold .

Inspection

Immerse temperature sensing part of ECT sensor in water and
measure resistance between sensor terminals while heating water
gradually.

If measured resistance doesn’t show such characteristic as shown,
replace ECT sensor.
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g
7

«

1. Sensor coupler
{Viewed from termina) side)
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Instaliation
Reverse removal procedure noting the following.
® Clean mating surfaces of sensor and intake manifold.

[at—i}

e Tighten ECT sensor to specified torque.

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 Ib-ft)

¢ Connect coupler to sensor securely.
¢ Refill cooling system.

HEATED OXYGEN SENSOR-1 and -2
(HO2S-1 and HO2S-2)

Oxygen Sensor-1 Inspection

Inspect oxygen sensor and its circuit referring to DTC P0130 Diag.
Flow Table in “ENGINE GENERAL INFORMATION AND DIAGNO-

818" section. f malfunction is found, replace.

Oxygen Sensor Heater Inspection (Sensor-1 and -2)

1) Disconnect oxygen sensor coupler.

2) Using ohmmeter, measure resistance between terminals “Vs

and “GND" of sensor coupler.

NOTE:

Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature,

Resistance of oxygen sensor heater:
5.4-6.4Q (at 20°C, 68°F) for HO2S-1
11.7-143 Q (at 20°C, 68°F) for HO2S-2

If found faulty, replace oxygen sensor.
3) Connect oxygen sensor coupler securely.
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Sensor-1

4. Connector lock for 5. Remove while
damp releasing lock
G11-4
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Removal

WARNING:

To avoid danger of being burned, do not touch exhaust sys-
tem when system Is hot. Oxygen sensor removal should be
performed when system is cool.

1) Disconnect negative cable from battery.

2) Remove connector from bracket (3) and disconnect coupler of
oxygen sensor (1).

3) Remove exhaust manifold upper cover (2) if necessary.

4) Hoist vehicle when removing sensor-2 (6).

5) Remove oxygen sensor from exhaust manifold or exhaust pipe

7).

CAUTION:
Be careful not to expose it to excessive shock.
It may cause damage to sensor inside.

Installation
Reverse removal procedure noting the following.
¢ Tighten oxygen sensor to specified torque.

Tightening Torque
(a): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

® Connect coupler of oxygen sensor and fit connector to bracket.
e After installing oxygen sensor, start engine and check that no ex-
haust gas leakage exists.

VEHICLE SPEED SENSOR (VSS)

On-Vehicle Inspection

1) Disconnect negative cable at battery.

2) Remove combination meter (1) from instrument panel.

3) Connect ohmmeter between G11-4 and G11-10 terminal of
combination meter and turn cable joint (2) of speedometer with
a screwdriver (3).
Ohmmeter indicator should move back and forth between 0
(zero) and « (infinity) 4 times while cable joint is turned one full
revolution.
Replace speedometer if check result is not satisfactory.

4) Install combination meter to instrument panel.

5) Connect negative cable to battery.
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CAMSHAFT POSITION SENSOR (CMP SENSOR)

On-Vehicle Inspection

Check CMP sensor andits circuits referring to flow table of diagnos-
tic trouble code P0340 in “ENGINE GENERAL INFORMATION
AND DIAGNOSIS™ section.

If malfunction is found, replace.

Removal and Installation
Refer to “CMP SENSOR REMOVAL/INSTALLATION” in Section
6F1.

CRANKSHAFT POSITION SENSOR

Inspection

Check crankshaft position sensor referring to Steps 2and 30f DTC
P0335 Diag. Flow Table in "ENGINE GENERAL INFORMATION
AND DIAGNOSIS” section. If malfunction is found, replace.

Removal

1) Hoist vehicle.

2) Disconnect connecior from crankshaft position sensor.
3) Remove crankshatt position sensor from oil pan.

Installation
1) Check to make sure that crankshaft position sensaor and pulley
tooth is free from any metal particles and damage.

2) Install crankshaft position sensor to oil pan.

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

CAUTION:

Be sure to tighten to specified torque. CKP sensor will be
deformed if overtightened and correct CKP sensor signal
will not be fed if loosened.

3) Connect connector to it securely.
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1. MDP sensor
2. 1.5V battery
{4.5 - 5.0 Vin total)
3. Vacuum pump
4, Digital type voltmeter
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MANIFOLD DIFFERENTIAL PRESSURE SENSOR

CHECK

1) Disconnect manifold differential pressure sensor coupler.

2) Remove manifold differential pressure sensor.

3) Check pressure passage and air vent hole for clog. Clean if
clogged.

CAUTION:
Do not put drills or wires into passage and hole for clean-
ing. It causes damage in it.

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

Also, check if voltage reduces when vacuum is slowly applied up
to 400 mmHg by using vacuum pump.

CAUTION:

As connection to wrong terminal will cause damage to
manifold ditferential pressure sensor, make absolutely
sure to connect properly as shown in left figure.

Output voltage at “Vout” (When voltage at “Vin" is 4.5 V)

Manifold difterential
Applied vacuum value
(mm ng pressure sensor output

voltage (V)
200 2.40-4.40
250 2.13-4.13
300 1.86 — 3.86
350 1.59 -3.59
400 1.32-3.32

if check result is not satisfactory, replace manifold differential
pressure sensor.

5) Install manifold differential pressure sensor.
Connect manifold differential pressure sensor coupler securely.

FUEL LEVEL SENSOR (SENDER GAUGE)
Refer to Section 8.
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1 2
Y A 4
B/R
TP Brw
3—1 g t :
ol |
3 - :
B/W BI/8
_J\.-‘
& ;/4
Bl e |1:
! ? '
81 -T..'
P P/B
P e e T,
5
:
1. Main fuse g -
2. Ignition switch =
3. Main retay BorB/Y
4, Fuel pump relay
5. ECM
6. Fuel pump

2. Heater unit
3. ECM

[A]: LH steering vehicla
[B]: RH stoering vehicle

[Al: LH steering vehicle
[B]: RH steering vahicia

2. Heaterunit
3. ECM
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MAIN RELAY

NOTE:

Distinguish between main relay and fuel pump relay by wire
colors.

Inspection

1) Disconnect negative cable at battery.

2) Remove main relay (1) from its bracket after disconnecting its
coupler.

3) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D".
If malfunction is found, replace.

4) Install retay and connect its coupler securely.

FUEL PUMP RELAY

Inspection

1) Disconnect negative cable at battery.

2) Remove fuel pump relay (1) from its bracket after disconnecting
its coupler.

3) Structure of fuel pump relay is the same as that of main relay.
Check its resistance and operation using the same procedure as
that for main relay.

If malfunction is found, replace.
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FUEL CUT OPERATION

Inspection

NOTE:

Before inspection, check to make sure that gear shift lever is
in Neutral position and that parking brake lever is pulled all the
way up.

1) Warm up engine to normal operating temperature.

2) While listening to sound of injector by using sound scope (1) or
such, increase engine speed to higher than 3,000 r/min.

3) Check to make sure that sound to indicate operation of injector
stops when throttle valve is closed instantly and itis heard again
when engine speed is reduced to less than about 2,000 r/min.
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EMISSION CONTROL SYSTEM

EGR SYSTEM

System Inspection [Using SUZUKI scan tool]

1) Connect SUZUKI scan tool to data link connector (DLC) (1) with
ignition switch OFF.

Special tool

(A):09931-76011 (SUZUKI scan tool)

(B):Mass storage cartridge

(C):16/14 pin DLC cable (OBD-II adapter cable)

NOTE:
For operation procedure of cartridge, refer to its cartridge
operator’s manual.

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

1 3) With engine idling (without depressing accelerator pedal), open

———— L | EGR valve by using “MISC. TEST” mode.
L C' Lll_ I:IHT TE I"'":' In this state, according as EGR valve opening increases engine
* E:E a C 1 E;? o F EGR idle speed drops. If not, possible cause is clogged EGR gas pas-
E ER sage, stuck or faulty EGR valve.
OM 6]
-

2

1. SUZUKI scan too! display
2. EGR valve opening (0: Close, 100: Full Open)

Removal

1) Disconnect negative cable at battery.

2) Disconnect EGR valve coupler (2).

3) Remove EGR valve (1) and gasket from intake manifold (3).

)
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Inspection
1) Check resistance between following terminals of EGR valve (1)
in each pair.

Terminals Standard resistance
A-B
C-B
F-

D-E

B - valve body

E - valve body

If found faulty, replace EGR valve assembly

20~-2492at20°C, 68°F

Infinity (=)

2) Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp-edged tool to remove carbon.

Be careful notto damage or bend EGR valve, valve seat and
rod.

3) Inspect valve (2), valve seat {3) and rod for fault, cracks, bend
or other damage.
If found faulty, replace EGR valve assembly (1).

Installation

Reverse removal procedure noting following.

@ Clean mating surface of valve and intake manifold (1).
o Use new gasket (2).

EVAPORATIVE EMISSION CONTROL SYSTEM
EVAP Canister Purge System Check

Vacuum Hose Inspection

EVAP Canister Purge Valve Inspection

EVAP Canister Inspection

Refer to DTC P0443 Diag. Flow Table in “"ENGINE GENERAL IN-
FORMATION AND DIAGNQOSIS™ section for these checks.

PCV SYSTEM

NOTE:

Be sure to check that there is no obstruction in PCV valve or
its hoses before adjusting engine idle speed for obstructed
PCV valve or hose hampers its accurate adjustment.

PCV HOSE
Check hoses for connection, leakage, ciog, and deterioration.
Replace as necessary.
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~ ~] PCV VALVE
Zi/ 1) Remove throttle cover.
\\(&k\ I ee - 2) Disconnect PCV valve (1) with PCV hose.

35 ‘\)u /// BAZZSON 3) Run engine atidle.
© ~ i R = 4) Place your finger over end of PCV valve fo check for vacuum.
== ] Xy’ if there is no vacuum, check for clogged valve. Replace as nec-
". essary.

5) After checking vacuum, stop engine and remove PCV valve (1 ).

& Shake valve and listen for the rattle of check needle inside the
valve. |f valve does not rattle, replace valve.

6) After checking, connect PCV valve, PCV hose and clamp se-
curely.

7) Install throttle cover.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts grenTe ol
N-m kg-m (b-ft
Delivery pipe plug bolt 30 3.0 22.0
Delivery pipe bolts 23 2.3 17.0
Heated oxygen sensor-1 and sensor-2 45 45 325
Fuel pressure regulator bolts 10 1.0 7.5
Engine coolant temp. (ECT) sensor 15 1.5 1.0
Crankshaft position sensor bolt 10 1.0 7.5
Q’ 4.2
a-1 4-3 1. Pressure gauge
é? 09912-58441
) 2. Pressure hose

08912-58431

3. Attachment
09919-46010

4. Checking tool set
09912-58421

4-1. Tool body & washer

4-2. Body plug

4-3. Body attachment

4-4, Holder

% 4-5. Return hose & clamp
4-6. Body attachment-2 & washer

4.6 = 4-7. Hose attachment-1
4-8. Hose attachment-2

. Storage case

. Operator's manua)
. Tech 1A

. DLC cable

Test lead/probe
Power source cable
DLC cable adaptor
Self-test adaptor

DN LW

09917-47010 09930-88530 09931-76011
Vacuum pump gauge Injector test lead SUZUKI scan tool (Tech 1A) kit

09931-76030
16/ 14 pin DLC (OBD-I
Mass storage cartridge adapter) cable
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IGNITION SYSTEM 6F-1

SECTION 6F

IGNITION SYSTEM

WARNING:

For vehicles equipped with Supplement Restraint (Air Bag) System:

® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUK| dealer. Refer to AIR BAG SYSTEM COMPONENTS and WIRING LOCATION VIEW under
DIAGNOSIS in air bag system section in order to confirm whether you are performing service on or
nearthe air bag system components or wiring. Please observe all WARNINGS and SERVICE PRECAU-
TIONS under PRECAUTIONS in air bag system section before performing service on or around the
air bag system components or wiring. Failure to follow WARNINGS could result in unintentional ac-
tivation of the system or could render the system inoperative. Either of these two conditions may re-
sultin 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 system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION .. ... . e 6F- 2
DIAGNOSIS ... 6F- 3
ON-VEHICLE SERVICE . ... .. .. . . e e i 6F- 4
Ignition Spark Test . ... ... 6F- 4
High-Tension Cords . ... ... .. . 6F- 4
Pk PIUGS . 6F- 5
N OISO SUPPIESSOr L\ttt e 6F- 5
Distributor Power SUpply ... ... ..o 6F- 6
DIt DUt . . 6F- 6
g TImMINg .. 6F- 7
DISTRIBUTOR UNIT e 6F- 8
REmOVal L 6F- 8
ISl On . L e 6F- 9
SPECIAL TOOLS ...ttt e e e e 6F-10
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6F-2 IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition system used for this vehicle has an IC

(Ignition Control) system and consists of the following

parts.

* ECM
It detects the engine condition through the signals
from the sensors, determines the most suitable igni-
tion timing and time for electricity to flow to the pri-
mary coil and sends a signal to the igniter.

@ Igniter (Power unit)
Located in the distributor, it turns ON and OFF the
primary current of the ignition coil according to the
signal from ECM.

® Ignition coil
It is located in the distributor.
When its primary current is turned OFF, a high volt-
age is induced in the secondary winding.

® Distributor

It distributes a high voltage current induced by igni-

tion coil to each plug.

® High-tension cords and spark plugs

® CMP sensor (Camshaft Position Sensor)
Located in the distributor, it converts the crank angle
into voltage variation and sends it to ECM. For its
details, refer to Section 6E.

¢ MAF sensor, TP sensor, ECT sensor, IAT sensor,
VSS, engine start switch and test switch terminal.
For their details, refer to Section 6E.

In IC system, the ECM is programmed for the best
ignition timing under every engine condition.
Receiving signals which indicate the engine condition
from the sensors, e.g., engine revolution, intake air
volume, coolant temperature, etc., it selects the most
suitable ignition timing from its memory and operates
the igniter.

Thus ignition timing is controlled to yield the best en-
gine performance.

For more information, refer to Section 6E.

1. Battery 8. Distributor assembly
2. Mainfuse 9. ignition coil
3. Ignition switch 10, CMP sensor
~—e l—2 4, Fuse box 11, Igniter
- 5. Main relay 12. Spark plug
- + 6. Noise suppressor 13. Distributor
7. Sensed information {From MAF sensor, 14, Tachomster
" 4 TP sensor, ECT sensor, AT sensor V5SS,
1 3 anging start switch
BIR B
: -
4 ¢
r74 Vi
B/wW B/wW
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DIAGNOSIS
Condition Possible Cause Correction
Engine cranks, but will not | No spark
start or hard to start # Blown fuse for ignition coil Replace

¢ Loose connection or disconnection of lead

wire or high-tension cord(s)

Connect securely

® Faulty high-tension cord(s) Replace
® Faulty spark plug(s) Adjust, clean or replace
® Cracked rotor or cap Replace
e Faulty ignition coil Replace
e Faulty noise suppressor Replace
* Faulty CMP sensor Replace
® Faulty igniter Replace
* Faulty ECM Replace
Maladjusted ignition timing Adjust
Poor fuel economy or ® Incorrect ignition timing Adjust

engine performance

o Faulty spark plug(s) ar high-tension cord(s)

® Faulty ECM

Adjust, clean or replace
Replace

DIAGNOSTIC FLOW TABLE (When engine cranks but does not start)

STEP ACTION YES NO

1 Check ignition spark. Go to Section 6 Go to Step 2.
Is it OK? DIAGNOSIS.

2 Check following system parts. Go to Step 3. Adjust, repair or
® Fuses replace the
e High-tension cords malfunction part(s).
e Spark plugs
® Noise suppressor
o Distributor (distributor cap)
® |gnition coil
® Signal rotor air gap
¢ CMP sensor
Are they OK?

3 Check electric wire and connections. Go to Step 4. Repair or replace.
Are they OK?

4 Substitute a known-good igniter and recheck Faulty igniter. Substitute a known-
ignition spark. Replace faulty good ECM and
Is it OK? igniter. restart the flow table.
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6F-4 IGNITION SYSTEM

ON-VEHICLE SERVICE
IGNITION SPARK TEST

1) Disconnect injectors, TP sensor and IAC valve wire harness at

RS T WISy T TG QI 38 v v

the couplers.

WARNING:

Without disconnection of the coupler, combustible gas
may come out from spark plug holes during this test and
may get ignited in engine room.

1. Cap
2. High-tension cord
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2) Remove spark plugs and connect them to high-tension cords,
and then ground spark plugs.

3) Crank engine and check if each spark plug sparks.

4) If no spark is emitted, inspect high-tension cords, spark plugs,
ignition coil, distributor, etc.

HIGH-TENSION CORDS

1) Disconnect high-tension cord at ignition coil while gripping its
cap.

2) Remove distributor cap installed with high tension cords.

3) Pullout high-tension cords from spark plugs while gripping each
cap.

CAUTION:

e ltis recommended to check high-tension cords without
unclamping their clamps so as to aveid damage to their
inslde wire (resistive conductor).

¢ For the same reason, pull out each connection by grip-

ping cap.

4) Measure resistance of high-tension cord by using ohmmeter.

High-tension cord resistance: 10 — 22 kQ/m, 3.0 - 6.7 kQ/ft
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—

1.

<
N
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5} If resistance exceeds specification, inspect distributor terminal
and replace high-tension cord(s) and/or distributor cap as re-
quired.

CAUTION:

e Never attempt to use metal conductor high-tension
cords as replacing parts.

¢ Insert each cap portion fully when Installing high-ten-
sion cords.

SPARK PLUGS

1) Pull out high-tension cords by gripping their caps and then re-
move spark plugs.

2) Inspect them for:
® Electrode wear
o Carbon deposits
® Insulator damage

3) if any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plugs.

Spark plug type: NGK BKRGE
DENSO K20PR-U

Spark plug gap “a”: 0.7 - 0.8 mm (0.028 - 0.031 in.)

4) Install spark plugs and torque them to specification.

Tightening Torque
(a): 25 N‘-m, (2.5 kg-m, 18.0 Ib-ft)

5) Install high-tension cords securely by gripping their caps.

NOISE SUPPRESSOR

1) Disconnect coupler of noise suppressor.

2) Using chmmeter, check to be sure that condenser is not conduc-
tive and resistor has resistance of ahout 2.2 kQ.

3) If check result is not satisfactory, replace noise suppressor.
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1. Distributor cap
2. Rolor

— -

1. Primary resistance \fr/

2. Secondary resistance

1. Distributor

2. 1.5V battery (3.0 V in total)
3. Analog type ohmmeter
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DISTRIBUTOR POWER SUPPLY

1) Disconnect distributor iead wire from distributor.

2) Check voltage between “+” terminal (7) and “-" terminal (4) of
disconnected distributor lead wire, and “+" terminal (2) and “-’
terminal (1) of the same coupler with ignition switch ON.

Are both measured voltages 10— 14 V?
If not, check wire harness.

DISTRIBUTOR

Distributor Cap and Rotor
Check cap and rotor for crack and their terminals for corrosion and
wear, Replace as necessary.

Ignition Coil Circuit
1) Remove distributor cap and disconnect distributor coupler.
2) Measure primary and secondary coil circuit resistances.

Ignition coll resistance at 20°C (68°F)
Primary circuit :0.7-0.9Q
Secondary circuit: 13 — 18 kQ

If check result is not satisfactory, replace distributor.

{gniter Circuit

Before this check, prepare 2 new 1.5 V batteries and an analog type

ohmmeter. -

1) Disconnect distributor coupler from distributor.

2) Arrange 2 new 1.5 V batteries in series (check that total voltage
is about 3.0 V).

Connect positive terminal of ohmmeter to “4” terminal of distribu-
tor and negative terminal to “6” terminal.

Check continuity between “6” and “4” terminals with about 3 V
applied to its “5” terminal and also none applied.

No voltage applied to “5" No continuity
terminal {(infinity)
Voltgge applied to “5 Continuity
terminal

If check result is not satisfactory, replace distributor.
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1. V" mark on crankshatft pulley
2. 5° BTDC
3. Timinglight

1. Distributor flange bolt
A: To be advanced
B: To be retarded
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IGNITION TIMING

INSPECTION AND ADJUSTMENT

1) Start engine and warm it up to normal operating temperature.

2) Make sure that:
® All of electrical loads except ignition are switched off.
® A/C is OFF, if equipped.
& M/T is set in neutral.
e Parking brake lever is pulled fully.

3) Check to be sure that idle speed is within specification.

4) Set timing light to No.1 high tension cord.

5) Connect SUZUKI scan tool to DLC withignition switch OFF, re-
start engine and fix ignition timing by using “FIXED SPARK”
mode of SUZUKI scan tool.

NOTE:

In this state, observe ignition timing with timing light. If it
is varylng (if it is not fixed), that indicates ungrounded “E”
terminal which prevents accurate inspection and adjust-
ment. Therefore, be sure to ground it securely.

6) Using timing light, check that timing is within specification.

Initial ignition timing (Ignition timing fixed):
5 = 1° BTDC at 800 r/min.

Ignition order: 1-3-4-2

7) ifignition timing is out of specification, loosen flange bolts, ad-
just timing by turning distributor assembly while engine is run-
ning, and then tighten bolts.

8) After tightening distributor flange bolts, recheck that ignition
timing is within specification.

9) After checking and/or adjusting, release ignition timing fixation
by using SUZUKI scan tool.

NOTE:
In this state, ignition timing may vary more or less of 8°
BTDC but it is nothing abnormal.

10) Verify that increasing engine speed advances ignition timing.
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6F-8 IGNITION SYSTEM

DISTRIBUTOR UNIT

CAUTION:
Don’t remove the signal rotor.

Cap

Rotor

Cap seal

Caver

Housing assembly
. Signal rotor
Q-ring

N® e LN

:’ﬂ

- B

1. Crankshaft pulley
2. V mark

1. No.1 terminal position
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REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect distributor coupler.

3) Remove distributor cap. Then to facilitate re-installation, turn
crankshaft in normal direction (clockwise as viewed from crank-
shaft pulley side) so that distributor rotor is positicned at No.1
terminal of distributor cap.

4) Remove distributor flange bolt.

5) Pull out distributor housing assembly.
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IGNITION SYSTEM 6F-9

INSTALLATION

l 1) If distributor rofor has not been positioned at No.1 terminal of
distributor cap in distributor removal, perform following step.
i} Turn over crankshaft in nomal direction (clockwise as

viewed from crankshaft pulley side) until “v” mark on pulley
:j S 1 aligns with timing mark “0" (zero) on timing tab.
_-_-_‘-" / H-L Y Ahg._ iy | S S A_..g. e ._(-__-_).- -..l?_.l.g_ | T P
i) ANEr angning iwa marks, remove Cyiinaer neda cover 1o
fo » o visually confirm that the rocker arms are not riding on the
= =z camshaft cams at No. 1 cylinder. If the arms are found to be
\ riding on the cams, turn over crankshaft 360° to align the
= 3 — two marks anew.
e \
\
2
1. 0" mark
2. V" mark {Timéng noaich) on
crankshaft pulley

2} Check O-ring for damage and deterioration.
Replace if necessary.

2 Apply engine oil to it.

3) Align punch mark on gear with “v” mark on housing.

4) Insert distributor into gear case in such a way that the center
of distributor flange will coincide with distributor flange bolt hole
provided in distributor gear case. When inserting the distributor
completely, position of distributor rotor becomes as shown in
figure. Secure distributor in place tentatively by making flange
bolt finger-tight.

1. Bolt hote
2. Flange

5) Check to make sure that rotor is in good condition.
6) Inspect distributor cap and clean or replace as required.
7) Make sure that distributor cap seal is placed properly and
install cap, and then fasten it with screws.
8) Connect distributor coupler.
9) Connect negative cable at battery.
10) Check and adjust ignition timing as previously outlined.
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6F-10 IGNITION SYSTEM

SPECIAL TOOLS

09900-27301 09930-76420
Timing light (DC 12 V) Timing light (Dry cell type)
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EXHAUST SYSTEM 6K-1

SECTION 6K

EXHAUST SYSTEM

CAUTION:
Be sure to use UNLEADED FUEL for the catalytic converter equipped vehicle. Use of LEADED FUEL
will affect performance of the catalytic converter adversely to a great extent.

CONTENTS
GENERAL DESCRIPTION .. ...\ ottt et ettt et e et e e e e 6K-1 m
MAINTENANCE ...ttt ittt ettt ettt et e e ettt e 6K-3
ON-VEHICLE SERVICE .. .. .. \ett it ettt ettt et e ettt 6K-3
GENERAL DESCRIPTION

The exhaust system of the vehicle consists of the exhaust manifold, exhaust No.1 pipe (with Warm Up Three-Way
Catalytic Convertor, WU-TWC), exhaust No.2 pipe (with Three-Way Catalytic Converter, TWC), mutfler, seals,
gasket, etc. The three way catalytic converter is an emission control device added to the exhaust system to lower
the level of Hydrocarbon (HC), Carbon Monoxide (CO) and Oxides of Nitrogen (NOx) pollutants in the exhaust gas.
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6K-2 EXHAUST SYSTEM

13[®]50 Nm (5.0 kg-m)

12 ()50 Nm (5.0 kg-m) /

€]

— -t . s
AN S

- Do notreuse
: Tightening torque

1
2.
3
4.
5.
6
7
8
9

10

. Exhaust manifold

(Gasket

. Exhaust No.1 pipe

Heated oxygen sensor-1
Gasket

. Exhaust No.2 pipe

. Gasket

. Mufller

. Rubber rmounting

. Heated oxygen sensor-2
. Exhaust pipe bracket

. No.1 exhaust pipe nut

. No.2 exhaust pipe bolt

. Muttler nut
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EXHAUST SYSTEM 6K-3
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MAINTENANCE

WARNING:

To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.

At every interval of periodic maintenance service, and when vehicle

is raised for other service, check exhaust system as follows:

¢ Check rubber mountings for damage, deterioration, and out of
position.

® Check exhaust system for leakage, loose connection, dent and
damage.
If bolts or nuts are loosened, lighten them to specified torque.
Refer to “ON-VEHICLE SERVICE" for torque data.

® Check nearby body areas damaged, missing, or mispositioned
pan, open seam, hole connection or any other defect which could
permit exhaust fumes to seep into vehicle.

® Make sure that exhaust system components have enough clear-
ance from underbedy to avoid overheating and possible damage
to passenger compartment carpet.

e Any defect should be fixed at once.

ON-VEHICLE SERVICE

WARNING:
To avoid the danger of being burned, do not touch the ex-
haust system when the systemis hot. Any service on the ex-

haust system should be performed when the system is cool.

EXHAUST MANIFOLD

Reter to Section 6A1 for removal and installation procedures. Be-
fore installation, check gasket and seal for deterioration or damage.
Replace them as necessary.

MUFFLER

CAUTION:

As exhaust pipe has three way catalytic converter in it, it
should not be exposed to any impulse. Be careful not to
drop it or hit it against something.

Reter to figure of previous page for removal and installation.
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-1

SECTION 8G

IMMOBILIZER CONTROL SYSTEM
(IF EQUIPPED)

WARNING:

For vehicles equipped with Supplemental Restraint {Air Bag) System

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUK/{ dealer. Referto “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
ornear the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

result in severe injury.

o 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 system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

Registered ......................... 8G-15
OTC12 Fault in immaobilizer

ControlModule . ..................... 8G-15
DTC13 No Transponder Code Transmitted

or Coil Antenna Opened/Shorted ... ... 8(G-16

DTC21 ECM/Immobilizer Control Module
Code Not Matched (Immobilizer Control
Module Side) ..., 8G-18
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CONTENTS
GENERAL DESCRIPTION .............. 8G- 2 DTC81 (P1623) ECM/Immobilizer
IgnitionKey ........... ... .. ... 8G- 3 Control Module Code Not Matched
CoilAntenna ............ccoovvinnn.. 8G- 3 (ECM/PCM Side) ...........ooiitt, 8G-18
Immobilizer Control Module ... ......... 8G- 4 DTC84 (P1620) ECM/Immobilizer Control
ECM/PCM . ... .. i 8G- 4 Module Code Not Registered ......... 8G-18
On-Board Diagnostic System DTC22 Ignition Switch Circuit Opernv/
(Self-Diagnosis Function} ............. 8G- 4 Short. ... . 8G-19
DIAGNOSIS ........ooiiiiaeninnnn. 8G- 6 DTC23 No ECM/Immobilizer C%fgg}
Precautions in Diagnosing Troubles .. ... 8G- 6 Module Code Transmitted from
Diagnostic Flow Tagb[e . g ______________ SG_ 8 PCM or DLC C[m]t Opened/ShOFted PP 8G'20
Diagnostic Trouble Code Check DTC83 (P1621) No ECMIImmqblhzer
(Immobilizer Control Module) . ....... 8G- 9 Contro! Module Code Transmitied from
Diagnostic Trouble Code Check Immqballzer Control Module or DLC
(ECM/IPCM) ...\, 8G-10 Circuit Opened/Short_ed e 8G-20
Diagnostic Trouble Code Table ......... 8G-11 DTC82 (P1622) Fault in ECM/PCM ... 8G-21
TABLE A DTC is not Output Inspection of ECM/PCM, Immobilizer
from Diagnostic Output Terminal . . . . . . . 8G-12 Control Module and Its Circuit ......... BG-22
TABLE B Immobilizer Indicator Lamp Volt{:lge Check ..................... 8G-22
Check (Immobilizer Indicator Lamp Resistance Check .................. BG-23
does not Light at Ignition Switch ON) ... 8G-13 ON-VEHICLESERVICE ................ 8G-24
TABLE C Immobilizer Indicator Lamp Precautions in Handling Immobilizer
Check (Immobilizer Indicator Lamp Control System ..................... 8G-24
Remains on after Engine Starts) . ...... 8G-14 Immobilizer Control Module ............ 8G-25
DTC11 Transponder Code Not Matched .. 8G-15 CoilAntenna ......................... 8G-25
OTC31 Transponder Code Not HOW TO REGISTER IGNITION KEY ..... 8G-26

PROCEDURE AFTER IMMOBILIZER

CONTROL MODULE REPLACEMENT .. 8G-27

PROCEDURE AFTER ECM/PCM

REPLACEMENT ...................... 8G-28

SPECIALTOOLS ...................... 8G-28
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8G-2 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

GENERAL DESCRIPTION

The immobilizer control system designed to prevent vehicle burglar consists of following components.
¢ Enging control module (ECM)/Powertrain control module (PCM)

¢ Immobilizer control module

& Ignition key (with built-in transponder)

® Coil anfenna

Operation of this system is as follows.

(1) Each ignition key has its own code (Transponder code) stored in memory. When the ignition switch is turned
ON, Immobilizer Control Module tries to read the Transponder code through the coil antenna installed to the
steering lock assembly.

(2) Immobilizer Control Module compares the Transponder code read in (1) and that registered in Immobilizer Con-
trol Module and checks if they match,

(3)When it is confirmed that two Transponder codes match each other as described above, Immaobilizer Control
Module and ECM/PCM checkif ECM/Immobilizer Control Module codes registered in them respectively match.

(4)Only when it is confirmed that ECM/Immobilizer Control Module codes match, the engine starts running. f
Transponder codes in Step (2) or ECM/Immeobilizer Control Module codes in Step (3) do not match, ECM/PCM
will stop operation of the injector and ignition of spark plug.

Ignition key

i td] {4)

Tanepondior Immobilizer " ECM/

code Control -

Module PCM

Coll antenna

. Ignition key

Immabilizer control module 4
Data link connector (DLC)

. Immobilizar diagnastic coupler

Paw
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

8G-3

]
3\ 1. Coil antenna
£ 2. tmmobitizer Control Module
l_‘ 3. ECM/PCM
C51-113 13 4. Immobitizer diagnostic coupler
—T 4-1, Diagnoslic output terminal
4-2. Ground terminal
J i 5, Case ground
| 1-
g ? 8 5118 6. Main relay
B +————B!B C51-3-4/15— 7. Ignition Switch
X ; B/w C51-320w—~ ~ 3 8. °IG" fusé (15 A)
' , o~ 12 v cs C51-1.120 VW, 9. Main fuse
, . »C51-1-5 10. To #9-pin in Data link connector
H- 11. To SDM
B.B/Y or B/BI—¢ C51-3-5 = L 10 12_ Immobilizer indicator famp
. - B/IG 81317 13. To #7-pin in Data link connecior
B/Blor B/Or —Cs1-2-28
% 1
BI/B A3 T _l
B/W L a4 I AB—VIW-
1
T ——aj—-nif
8 A7 AS—-Sbi
4.1
/I l I \\ /2 = =
P a
5 2/ 4.2 ’]?
Al|Az Ad .
a5 |ag] a7]ag]asiaro]
13 3
€531 h 8 c51-3 / cs51-2
!
== .
1 e} ot ‘“‘5-__-: = -
! 2] b o
,
V. 4 | P

1
|
MS\H///

17

i\

Terminal arrangement of Immaobilizer Control Module and ECM/PCM couplers (Viewed from harness side)

W 7=

1. ignition key with built-in
transponder

IGNITION KEY

switch is turned ON.

1. Cail antenna
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COIL ANTENNA

The coil antenna is installed to the steering lock assembly. As itis
energized by immobilizer Control Module, it transmits the trans-
ponder code of the ignition key to Immobilizer Control Module.

The ignition key for the immobilizer control system has a built-in
transponder. Each transponder in the key has an each transmitting
code (Transponder code). The code will transmitted from the key
via the coil antenna to Immobilizer Control Module when the ignition
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1. Immobilizer Contrel Module
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IMMOBILIZER CONTROL MODULE

Immobilizer Control Module is installed to the underside of the
instrument panel at the driver’'s seat side.

As main functions, immobilizer Control Module checks matching
not only between the Transponder Code transmitted from the igni-
tion key and that registered in Immobilizer Contro} Module (Up to
4 different Transponder codes can be registered.) but also between
the ECM/Immobilizer Control Module code transmitted from
ECM/PCM and that registered in Immobilizer Control Module. In

addition, it has an on-board diagnostic system (self-diagnosis func-

tion) which is described in “On-Board Diagnostic System (Self-
Diagnosis Function)” in this section.

ECM/PCM

As main functions, ECM/PCM not only checks matching of ECM/
Immobilizer Control Module code but also has an on-board diag-
nostic system (self-diagnosis function) as described in “On-Board
Diagnostic System (Self-Diagnosis Function)” in this section.

For installation position of ECM/PCM, refer to Section 6E.

ON-BOARD DIAGNOSTIC SYSTEM
(SELF-DIAGNOSIS FUNCTION)

Immobilizer Control Module and ECM/PCM diagnose troubles
which may occur in the area including the following parts when the
ignition switch is ON.

ECM/ sECM/Immobilizer Immobilizer #Transponder code

PCM: Control Module Control #Coil antenna
code Module: SECM/Immobilizer
eSerial data link Control Module code
circuit #Serial data link circuit
SECM/PCM elmmobilizer Control
Module

e!gnition signal
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-5

Immobilizer E;’f _____
control system I R
is normal
Ignition switch ON

High —
Imnmobilizes n
confrol system  Low == " o
is abnormal 0.5 05 05 0.5

—~ TIME (sec.)
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With the ignition switch turned ON (but the engine at stop) regard-
less of the condition of engine and emission control system,
ECM/PCM indicates whether a trouble has occurred in the immobi-
lizer control systemn or not by causing the immobilizer indicator lamp
to flash or turn ON.

Immobilizer indicator lamp is ON:

No trouble exists in the immobilizer control system.

Immobilizer indicator lamp is flashing:

ECM/PCM or immobilizer Control Module has detected some
trouble in the immobilizer control system.

NOTE:

As soon as the ignition switch is turned ON, ECM/PCM and Im-
mobilizer Control Module diagnose if a trouble has occurred
inthe immobilizer control system. Whilethe diagnosis is being
made, the Immobilizer indicator lamp stays ON and if the diag-

- nosis resultis “abnormal”, it immediately changes to flashing

but if the result is “normal”, it remains ON. Diagnosis takes
about 3 seconds at maximum.

When ECM/PCM and Immobilizer Control Module detects a
trouble which has occurred in the above areas, it stores DTC corre-
sponding to the exact trouble area in ECM/PCM and Immaobilizer
Control Module memory.

DTCs stored in memory of each controller (immobilizer Control
Module and ECM/PCM) can be read by using the procedure de-
scribed in “DIAGNOSTIC TROUBLE CODE CHECK (IMMOBILIZ-
ER CONTROL MODULE)" and “DIAGNOSTIC TROUBLE CODE
CHECK (ECM/PCM)" in this section.
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8G-6 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

1. Immobilizer diagnostic coupler
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DIAGNOSIS

ECM/PCM and Immobilizer Control Module have on-board diag-
nostic system (a system seli-diagnosis function} as described pre-
viously.

Investigate where the trouble is by referring to “Diagnostic Flow
Table" and “Diagnostic Trouble Code Table” on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES
[PRECAUTIONS [N IDENTIFYING DIAGNOSTIC TROUBLE CODE]

ECM/PCM

e Before identifying diagnostic trouble code indicated through Su-
zuki scan tool, don't disconnect couplers from ECM/PCM, bat-
tery cable from battery, ECM/PCM ground wire harness from en-
gine.

Such disconnection will clear trouble codes for electronic fuel in-
jection system stored in memory of ECM/PCM.

& When ECM detects a trouble in both engine and emission control
system and immobilizer control system, Suzuki scan tool indi-
cales trouble codes of both systems using Suzuki mode of ECM
application.

® Take a note of diagnostic trouble code indicated first.

Immobilizer Control Module
® Take a note of diagnostic trouble code indicated first.
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{MMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-7
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(INTERMITTENT TROUBLES]

e There are cases where output of diagnostic output terminal and/
or Suzuki scan too! indicates a diagnostic trouble code represent-
ing a trouble which occurred only temporarily and has gone. In
such case, it may occur that good parts are replaced unnecessar-
ily. To prevent such accident, be sure to follow instructions given
below when checking by using “Diagnostic Flow Table”.

* When trouble can be identified, it is not an intermittent one:
Check coil antenna, ignition key, wires and each connection
and if they are all in good condition, substitute a known-good
ECM/PCM and recheck.

* When trouble can not be identified but output of diagnostic out-
put terminal and/or Suzuki scan tool indicates a trouble code:
Diagnose trouble by using that code No. and if ignition key, coil
antenna, wires and each connection are all in good condition,
turn OFF ignition switch and then ON.

Then check what Suzuki scan tool and/or output of diagnostic out-

put terminal indicates.

Only when they indicate trouble code again, substitute a known-

good ECM/PCM or Immobilizer Control Module and check again.

If they indicate not trouble code but normal code, it means that an

intermittent trouble did occur and has gone. In this case, check

wires and connections carefully again.

[NOTES ON SYSTEM CIRCUIT INSPECTICN]
Refer to “Precautions for Electrical Circuit Service” and “Intermit-
tents and Poor Connection” in Section QA.

[Precaution after replacing ECM/PCM or Immobilizer Control Mod-

ule]

¢ When ECM/PCM was replaced, including when replaced be-
cause rechecking by using a known-good ECM/PCM was neces-
sary during trouble diagnosis, the ECM/Immobilizer Control Mod-
ule code must be registered in ECM/PCM and !mmobilizer
Contro! Module by performing procedure described in “Proce-
dure after ECM/PCM Replacement” on p. 8G-28. If itis not regis-
tered, the engine would not start and accurate trouble diagnosis
would not be assured.

e When Immobilizer Control Module was replaced, including when
replaced because rechecking by using a known-good Immobiliz-
er Control Module was necessary during trouble diagnosis, the
Transponder code and ECM/Immobilizer Control Module code
must be registéred in Immobilizer Control Module and ECM/im-
mobilizer Control Module code in ECM/PCM by performing pro-
cedure described in “Procedure after Immobilizer Control Module
Replacement” on p. 8G-27. If they are not registered, the engine
would not start and accurate trouble diagnosis would not be as-
sured.
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8G-8 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

DIAGNOSTIC FLOW TABLE

STEP ACTION YES NO
1 1) Check immaobilizer indicator lamp Go to Step 3. e |f immobilizer indicator lamp
while ignition switch is ON (but without remains ON, go to Step 2.
starting engine). See Fig. 1. o |f immobilizer indicator lamp
Dose immobilizer indicator lamp flash? remains OFF, go to
“IMMOBILIZER INDICATOR
LAMP CHECK" in this section.
2 1) Check DTC stored in ECM/PCM Go to “IMMOBILIZER Immobilizer control system is in
referring to “DIAGNOSTIC TROUBLE | INDICATOR LAMP good condition.
CODE CHECK (ECM/PCM)” in this CHECK" in this section.
section.
Is there any DTC(s)?
3 1) Check DTC stored in immobilizer Go to flow table for Go to Step 4.
control module referring to DTC No.
“DIAGNOSTIC TROUBLE CODE
CHECK (IMMOBILIZER CONTROL
MCDULE)" in this section.
Is there any DTC(s)? ,
4 1) Check DTC stored in ECM/PCM Go to flow table for Substitute a known-good ECM/
referring to “DIAGNOSTIC TROUBLE | DTC No. PCM and recheck.
CODE CHECK (ECM/PCM)" in this NOTE:
section. After replacing with a known-
ls there any DTC(s) for immobilizer good ECM/PCM, register
control system? ECM/Immobilizer Control
Module code in ECM/PCM by
performing procedure described
in “Procedure after ECM/PCM
Replacement” section.

Flg. 1 for Step 1
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-9

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
(IMMOBILIZER CONTROL MODULE)

1) Using analog type voltmeter, connect positive probe to diagnos-
tic output terminat and negative probe to ground of immaobilizer
diagnostic coupler with ignition switch turned ON.

2) Read deflection of voltmeter indicator which represents DTC as
shown in example below and write it down. For detzils of DTC,
refer to Immobilizer Control Module side in “Diagnostic Trouble
Code Table”.

If voltmeter indicator dose not defiect, go to “Diagnostic Flow
Table A”.

NOTE:
If abnormality or malfunction lies in two or more areas, volt-
meter indicates applicable codes three times each.

1. immobéizer diagnostic coupler

EXAMPLE @ COIL ANTENNA FAILURE (CODE NO.13

., CODE No.13 | . DE No.13 , ,  CODE Np.13 B
I a | I E K 3 |
H‘Bh g, N, —— I — —— I
vd:melerinﬂiwtorm HHH HIHI
; e nEwe d — —_—
1.5 20 \Z— a0 3.0 TINE (s02)

. NORMI&{L {No code)

gh I‘I ﬂ I‘l
Voltimeter indicator
Low

AN

0.5 05 05 0505
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8G-10 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

)

1. Data link connector {DLC)
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DIAGNOSTIC TROUBLE CODE (DTC) CHECK (ECM/PCM)
1) Turn ignition switch OFF,

2)

3)
4)

5)

After setting cartridge to Suzuki scan tool, connect it to data link
connector {(DLC) located on underside of instrument panel at
driver’s seat side.

Specilal Tool

(A): 09931-76011 (Suzuki scan tool)

(B): Mass storage cartridge

(C): 09931-76030 (16/12 pin DLC adapter)

Turn ignition switch ON.

Read DTC stored in ECM/PCM according to instructions dis-
played on Suzuki scan tool and print it or write it down. Refer to
Suzuki scan tool operator's manual for further details.

NOTE:

¢ When reading DTC stored in ECM/PCM using Suzukiscan
tool, select “ECM” from the applications menu and “SU-
ZUKI mode” from the communication mode menu dis-
played on Suzuki scan tool.

¢ If ECM/PCM detects a trouble in both engine and emis-
sion control system and immobilizer control system, Su-
zuki scan tool indicates trouble codes of both systems
using Suzuki mode of ECM application.

If communication between Suzuki scan tool and ECM/PCM is
not possible, check if Suzuki scan tool is communicable by con-
necting it to ECM/PCM in another vehicle. If communication is
possible in this case, Suzuki scan tool is in good condition. Then
check data link connector and serial data line {circuit} in the ve-
hicle with which communication was not possible.

After completing the check, turn ignition switch OFF and discon-
nect Suzuki scan tool from data link connector (DLC).
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-11

DIAGNOSTIC TROUBLE CODE TABLE

Immobilizer Control Module

DIAGNOSTIC TROUBLE CODE
DIAGNOSTIC AREA DIAGNOSIS
NO. VOLTMETER INDICATION
- U Normal (No codie) 1o ottt cortes o oo
W LI
Transponder code
o | U LJL
12 I _ I | | Immobilizer Control Module
Coil antenna or ignition key with Diagnose troubls according to
13 [ o g YW | “DIAGNOSTIC FLOW TABLE"
. built-in transponder .
— corresponding to each code No.
21 _| |' ECM/Immobilizer Control
- J Module code
22 _l I | ’ | Ignition switch circuit
23 i U Serial data link wire
ECM/PCM
DTC
(indicated on DIAGNOSTIC AREA DIAGNOSIS
Suzuki scan tool)
This code appears when it is confirmed that none of
NO DTC Normal other trouble codes is set for immobilizer control
system or engine and emission control system.
P1623 -
ECM/Imrmobilizer Control
Module code
P1620 . .
Diagnose trouble according to “DIAGNOSTIC
FLOW TABLE" nding to each code No.
P1622 ECM/PCM corresponding fo each code Mo
P1621 Serial data link wire
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8G-12 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

TABLE A DTC IS NOT OUTPUT FROM DIAGNOSTIC OUTPUT TERMINAL

7/AEAAN /:3

A

ad a7

4-1 ‘
4-1
In engine room

. Main fuse

. Main retay

, Immobilizer Control Modula

. Immobilizer diagnostic coupler
. Ground terminal

. Diagnostic output terminat

. To ECM/PCM

&
NN = DN =

STEP

ACTION

YES

NO

Check voltage between A3 terminal
and body ground with ignition switch
tumed ON.

Isit10 - 14 V?

Go to Step 2.

“Bl/B" wire open.

1} Connect voltmeter between A5
terminal and body ground.
2} Does voltmeter indicator deflect?

Go to Step 3.

® Poor A3, A5 or A7 connection.

e “B" wire of A7 terminal open.

® “Sbl"” wire between A5 terminal and
diagnostic output terminal of immobi-
lizer diagnostic coupler shont.

If wire and connections are OK, substi-

tute a known-good Immobilizer Control

Module and recheck.

NOTE:

After replacing with a known-good

Immobilizer Control Module, register

ECM/immobilizer Control Module

code in ECM/PCM and Transponder

code and ECM/Immobilizer Control

Module code in Immobilizer Control

Module by performing procedure

described in “Procedure after Immo-

bilizer Control Module Replace-

ment” section.

1) Connect voltmeter between
diagnostic output terminal of
immobilizer diagnostic coupler and
body ground.

2) Is it possible to read DTC by check-
ing deflection of voltmeter indicator?

“B” wire of ground
terminal for immo-
bilizer diagnostic
coupler open.

“Sbl” wire between A5 terminal and diag-
nostic output terminal of immobilizer
diagnostic coupler open.
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-13

TABLE B

IMMOBILIZER INDICATOR LAMP CHECK

(IMMOBILIZER INDICATOR LAMP DOSE NOT LIGHT AT IGNITION

SWITCH ON)

C51-1 6 C51-3

3

yd

— Bl ——&Cs118
——————————BI/B — |-uns-!
1)
4

B/W —te
V ——0C51-1.5

13- 20=d—

8, B/Y or B/8l—0CS51-3-¢
B/G >C51-317
B/BlorB/Or C51-2.28

1. Main fuse
2. Main relay
3. ECW/PCM
4, Immaobilizer indicator lamp

C51-2

i =

—
P p—et"]

[ |
= O \

AN
Al N

. =m
¥l

=\ 1///

17 3

N
a\

-2\ =

disconnect connectors from ECM/
PCM.

2) Check for proper connection to ECM/
PCM at termina! C51-1-5.

3} it OK, then using service wire, ground
terminal C51-1-5 in connector
disconnected.

Does immobilizer indicator lamp tum on

at ignition switch ON?

good ECM/PCM and
recheck.

STEP ACTION YES NO
1 1)} Turn ignition switch ON. Go to Step 2. “IG” fuse blown, main fuse blown,
Do other indicator/warning lights in ignition switch malfunction,
combination meter come ON? “B/W circuit between *IG” fuse
and combination meter or poor
coupler connection at
combination meter.
2 1) Tum ignition switch OFF and Substitute a known- Bulb bumed out or “V" wire

circuit open.
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8G-14 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

TABLE C IMMOBILIZER INDICATOR LAMP CHECK

(IMMOBILIZER INDICATOR LAMP REMAINS ON AFTER ENGINE

STARTS)

——eeeee B} ——&-C51:1.5
'"—————————BI/B —{;51-3-:/15- |
C

yd

at ignition switch ON?

couplers from ECM/PCM.
Does immobilizer indicator lamp turn ON

ground circuit.

PCM and recheck.

.X T@—t»-c B/W —C51.3-20—Mw ~
! : Co1-1-5
[¥) g |
| BIY or B/Bi-—6C51.3.6
ry - B/G £51-3-17
B/l orB/Or—y Cov a2 = 1. Main fuse
2. Main relay
3. ECMWPCM
4. Immobilizer indicator lamp
051'1 6' Cs-l_a c51_2
( i . Pl Wi :\ e i S
‘ AY
N2 W2
5 9 17 15 )/ \20 237_ \\ \ ’// ~
STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect | “V” wire shorted to Substitute a known-good ECM/
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-15

DTC11 TRANSPONDER CODE NOT MATCHED

DESCRIPTION:
Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in Immo-
bilizer Control Module match when ignition switch is ON. If they do not, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using Suzuki scan tool (TECH1 cartridge for immobilizer control

system and TECH 1A kit) and performing following steps.

1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How to regis-
ter ignition key” section.

2} Tum ignition switch OFF, then turn it ON and check that DTC11 is not set.

DTC31 TRANSPONDER CODE NOT REGISTERED

DESCRIPTION:

Immobilizer Control Module checks it Transponder code transmitted from ignition key and that registered in tmmo-
bilizer Control Module match when ignition switch is ON. If there is no Transponder code registered in Immobilizer
Control Module, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using Suzuki scan tool (TECH1 cartridge for immabilizer control

system and TECH 1A kit) and performing following steps.

1) Register Transponder code in Immobilizer Controt Module by performing procedure described in “How to regis-
ter ignition key” section.

2) Tumn ignition switch OFF, then turn it ON and check that DTC31 is not set.

DTC12 FAULT IN IMMOBILIZER CONTROL MODULE

DESCRIPTION:
This DTC is set when an internal fault is detected in Immobilizer Control Module.

INSPECTION:
STEP ACTION YES NO
1 1) Ignition switch OFF. Substitute a known-good Immobilizer Repair or replace.

2) Disconnect connectors from Control Module and recheck.
Immobilizer Control Module. NOTE:

3) Check for proper connection to After replacing with a known-good
Immobilizer Control Module at all Immaobilizer Control Module, register
terminals. ECMImmobilizer Control Module

Are they in good condition? code in ECM/PCM and Transponder

code and ECM/Immobilizer

Control Module code in Immobilizer
Control Module by performing
procedure described in “Procedure
after iImmobilizer Control Module
Replacement” section.
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8G-16 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

DTC13 NO TRANSPONDER CODE TRANSMITTED OR COIL ANTENNA

OPENED/SHORTED

W -

[

. Main fuse
. Main relay
. Immobilizer

Control Module

. Coil antenna
. To ECM/PCM

DESCRIPTION:

Immobilizer Control Module energizes the coil antenna when the ignition switch is ON and reads Transponder code
from the ignition key. When Immabilizer Contro! Module cannot read Transponder code from the ignition key even

when the coil antenna is energized, this DTC is set.

INSPECTION:

STEP

ACTION

YES

NO

1

Does ignition key being used have built-in
transponder? {(See Fig. 1)}

Go to Step 2.

Replace ignition key with built-in
transponder and foliow “DIAGNOSTIC

FLOW TABLE" again.

1) Disconnect coil antenna coupler with ignition
switch turned OFF.

2} Is there continuity between coil antenna
coupler terminals A and B? (See Fig. 2)

Goto Step 3.

Coil antenna open.

Measure resistance between terminals of coil
antenna coupler and body ground. (See Fig. 3)
Is it oo (infinity) & 7

Go to Step 4.

Coil antenna shorted to ground.

1} With coil antenna coupler disconnected,
disconnect Immobilizer Control Module
coupler,

2} Measure resistance between coil antenna
terminals of Immobilizer Control Module
coupler. (See Fig. 4)

Is it = (infinity) Q 7

Go to Step 5.

“BI" wire shorted to “R"wire.

Measure resistance between terminal A1 of
Immobilizer Control Module coupler and body
ground. (See Fig. 5)

Is it » (infinity) Q 7

Go to Step 6.

“BI" wire shorted to ground.

Measure resistance between terminal A2 of
Immobilizer Control Module coupler and body
ground. (See Fig. 6)

Is it e (infinity) Q ?

Goto Step 7.

“R" wire shorted to ground.

1} Connect coil antenna coupler.

2) Is there continuity between Immobilizer
Control Module coupler terminals A1 and A2?
{See Fig. 7)

Goto Step 8.

« “Bl” or "R” wire open.

® Poor coil antenna-to-coupler.
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-17

DTC13 NO TRANSPONDER CODE TRANSMITTED OR
COIL ANTENNA OPENED/SHORTED

(CONTINUED)

STEP

ACTION

YES

NO

8

Poor A1 or A2 connectlion.

1) If connections are QK, connect
Immobilizer Contro! Module
coupler and substitute a known-
good coil antenna.

2) Is DTC 13 also indicated with
ignition switch tumed ON?

Go to Step 9.

Faulty coil antenna.

Is DTC 13 still indicated even when
another ignition key (with built-in
transponder) for that vehicle used?

Substitute a known-good Immobilizer
Control Module and recheck.

NOTE:

After replacing with a known-good
Immobilizer Control Module, register
ECM/Immaobilizer Control Module code
in ECM/PCM and Transponder code
and ECM/Iimmobilizer Control Module
code in Immobilizer Control Module by
performing procedure described in
“Procedure after Inmobilizer Control
Module Replacement” section.

Faulty ignition key.

Fig. 1 for Step 1

Fig. 2 for Step 2

Fig. 3 for Step 3

(| ==

Ignition key with built-in
transponder

1. GCoil antenna
coupler

1. Coil antenna
coupler

Fig. 4 for Step 4

Fig. 5 for Step 5

1. Immobilizer Control
Module coup’er

1. immoblizer Control
Module coupler

1. Immobilizer Control
Module coupler

Fig. 7 for Step 7

1. Immoblizes Control Module coupler
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8G-18 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

DTC21 ECM/IMMOBILIZER CONTROL MODULE CODE NOT MATCHED
(IMMOBILIZER CONTROL MODULE SIDE)

DTC81 ECM/IMMOBILIZER CONTROL MODULE CODE NOT MATCHED
(P1623) (ECM/PCM SIDE)

r IU‘\’ l—vl'll‘ I Wil Wl

DTC84 ECM/IMMOBILIZER CONTROL MODULE CODE NOT REGISTERED
(P1620)

DESCRIPTION:

o DTC21
Immobilizer Control Module checks if ECM/Immobilizer Control Module code transmitted from ECM/PCM and
that registered in Immobilizer Control Module match when ignition switch is ON. If they do not, this DTC is set.

e DTC81 (P1623)
ECM/PCM checks if ECM/Immobilizer Control Module code transmitted from Immobilizer Control Module and
that registered in ECM/PCM match when ignition switch is ON. If they do not, this DTC is set.

e DTC84 (P1620)
ECM/PCM checks if code transmitted from Immohilizer Control Module and that registered in ECM/PCM match
when ignition switch is ON. If there is no ECM/Immobilizer Control Module code registered in ECM/PCM, this
DTC is set.

INSPECTION:
Perform procedure described in “Procedure after ECM/PCM Replacement” section.
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-19

DTC22 IGNITION SWITCH CIRCUIT OPEN/SHORT

1. Main tuse

2. Ignition switch

3. Immobilizer
Control Module

DESCRIPTION:
Immobilizer Control Module monitors ignition signal when the ignition switch is ON. This DTC is setwhen noignition
signal input is detected by Immobilizer Control Module.

INSPECTION:
STEP ACTION YES NO
1 Check voltage between Poor A4 terminal connection. “B/W” wire open or short.
Immobilizer Control Module If connection is OK, substitute a
coupler terminal A4 and body known-good Immobilizer Control
ground with ignition switch turned | Module and recheck.
ON. (See Fig. 1) NOTE:
Isit10-14 V? After replacing with a know-good

Immobilizer Control Module,
register ECM/Immobilizer
Control Module code in ECM/
PCM and Transponder code and
ECM/Immobilizer Controt
Module code in Immobilizer
Control Module by performing
procedure described in
“Procedure after Inmobilizer
Control Module Replacement”
section. )

Fig. 1 for Step 1

1. Immob2izer Contro! Module
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DTC23 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED
FROM ECM/PCM OR DLC CIRCUIT OPENED/SHORTED
DTC83 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED

I YV T. Y o wAN IRA AAARITEAL AAAMRIIE E AR AL A~ AlRSLnT

(P1621) FROM iMMOBILIZER CONTROL MODULE OR DLC CirCuil

OPENED/SHORTED

— V/W ——e= To SDM (if equipped with AIRBAG)
1. tmmobilizer Control Module

“——VIW—= To data link connector (DLC) 2. ECM/PCM

DESCRIPTION ‘

When the ignition switch is ON, Immobsilizer Control Module requests ECM/PCM and ECM/PCM requests Immobi-
lizer Control Module to transmit ECM/Immobilizer Control Module code. If ECM/Immobilizer Control Module code
is not transmitted from ECM/PCM or Immobilizer Control Module, Immobiiizer Control Module sets DT023 and
ECM/PCM sets DTCB3 (P1621).

INSPECTION:
STEP ACTION YES NO
1 Check vollage between Go to Step 2. VW™ wire
Immobilizer Control short.

Module coupler terminal
A8 and body ground with
ignition switch tumead ON.

Isitd —5V?
2 1) Disconnect ECM/PCM | Poor A8 connection (Immobilizer Control Module) or | “V/W" wire between
coupler with ignition Poor Data link connector terminal connection (ECM/ | Immobilizer Control
switch turned OFF. PCM). If connections are OK, substitute a known-good | Module and ECM/
2} lIs there continuity ECM/PCM or immobilizer Control Module and PCM open.

betwean Immobilizer racheck.
Control Module coupler | NOTE :
terminal A8 and Data e After replacing with a known-good ECM/PCM,

link connector terminal register ECM/Immobilizer Control Module code
of ECM/PCM coupler? in ECM/PCM b performlng procedure

(For positions of Data described in “Procedure after ECM/PCM

link connector terminal Replacement” section.

of ECM/PCM coupler, | e After replacing with a known-good Immabilizer
refer to Section 8E.) Control Module, register ECM/immobilizer Control

Module code in ECM/PCM and Transponder code
and ECM/Immobilizer Control Module code in
Immobilizer Contrel Module by performing
procedure described in “Procedure after Immobi-
lizer Contro! Module Replacement” section.

Fig. 1 for Step 1 Fig. 2 for Step 2

Connect to Data link connector lerminal
of ECM/PCM coupler disconnected

AB
1. Immobilizer Control Module 1. Immaobilizer Control Modute coupler disconnected
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-21

DTC82 (P1622) FAULT IN ECM/PCM

DESCRIPTION:
This DTC is set when an internal fault is detected in ECM/PCM.

INSPECTION:
STEP ACTION YES NO
1 1} Ignition switch OFF. Substitute a known-good ECM/PCM and Repair or replace.
2) Disconnect connectors from recheck.
ECM/PCM. NOTE:

3) Check for proper connection | After replacing with a known-good ECM/
to ECM/PCM at all terminals. | PCM, register ECM/Immobilizer Control
Are they in good condition? Module code in ECM/PCM by performing
procedure described in “Procedure after

ECM/PCM Replacement” section,
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INSPECTION OF ECM/PCM, IMMOBILIZER
1 CONTROL MODULE AND ITS CIRCUIT
2 é\é ECM/PCM, Immobilizer Control Module and its circuit can be
checked at ECM/PCM wiring couplers and Immobilizer Control
, Module wiring coupler by measuring voltage and resistance. De-
[ scribed here is only inspection of Immobilizer Control Module. For
v g inspection of ECM/PCM, refer to “SECTION 6E”.
CAUTION:

a Immobilizer Control Module cannot be checked by itself. It
is strictly prohibited to connect voltmeter or ohmmeter to
immobiiizer Controi Moduie with coupier disconnected
from it.

N
Voltage Check
2. a | oa a3 | ae 1) Remove Immobilizer Control Module from body with ignition
™~ R switch OFF, referring to p. 8G-25.
2) Connect Immobilizer Control Module coupler to Immobilizer
Control Module.
3) Check voltage at each terminal of coupler connected.
1. Immobitizer Control Module NOTE:
g- mc’bi“wd%'ml Module Coupler As each terminal voltage Is affected by the battery voltage,
A confirm that it is 11 V or more when ignition switch is ON.
NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Coil antenna 1 ov
A2 Coil antenna 2 ov Ignition switch ON
A3 Power source 10-14V
Ad anit onal 10-14V Ignition switch ON
gnition signa 0-08V Ignition switch OFF
AS D ) out 0-14V Ignition switch ON
agnos
12gnosis outpu oV gnition switch OFF
AB Blank - -
A7 Ground - -
Data link connector - .
A8 (Serial data terminal) 4-5Y Ignition switch ON
A9
A10 Blank - -
NOTE:

When measuring voltage at A1 and A2 terminals with Ignition switch turned ON, be sure to turn ignition
switch ON before connecting positive probe of voltmeter to A1 or A2 terminal. If it is not turned ON first,
DTC13 (Diagnostic Trouble Code 13) may be indicated.
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IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-23

1. Immaobiizer Controd Modute

Resistance Check
1) Disconnect Immobilizer Control Module couplers from Immobi-
lizer Control Module with ignition switch OFF.

CAUTION:
Never touch terminals of Immobilizer Control Module it-
self or connect voltmeter or ohmmeter.

2) Check resistance between each terminal of coupler discon-
nected.

CAUTION:

¢ Be sure to connect ohmmeter probe from wire harness
side of coupler.

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

¢ Resistance in table below represents that when parts
temperature is 20°C (68°F).

coupler disconnected
2. Ohmmeter
NORMAL
TERMINAL CIRCUIT RESISTANCE CONDITION
Al - A2 Coil antenna Continuity -
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8G-24 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)
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ON-VEHICLE SERVICE

PRECAUTIONS IN HANDLING IMMOBILIZER
CONTROL SYSTEM

® Do not turn ON ignition switch with ignition key for immobilizer
control system put together with another one or placed quite close
to another one. Or the system may detect abnormal condition and
prevent engine from starting.

# Do not turn ON ignition switch by using ignition key with any type
of metal wound around its grip or in contact with it. Or the system
may detect abnormal condition and prevent engine from starting.

e Do not leave ignition key where high temperature is anticipated.
High temperature will cause transponder in ignition key to be ab-
normal or damaged.

e Do not turn ON ignition switch with a radio antenna placed near
coil antenna or its harness to Immobilizer Control Module. Or the
systern may detect abnormal condition and prevent engine from
starting.
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IMMOBILIZER CONTRCL SYSTEM (IF EQUIPPED) 8G-25

IMMOBILIZER CONTROL MODULE

Removal

1) Disconnect negative (-} cable at battery.

2) Remove steering column hole cover.

3) Disconnect coupler at Immobilizer Control Module.
4) Remove Immobilizer Control Modute,

Installation
Reverse removal procedure for installation.

NOTE:

After replacing Immobilizer Control Module, be sure to register
Transponder code and ECM/Immobilizer Control Module code
in Immobilizer Control Module and ECM/Iimmobilizer Control
Module code in ECM/PCM by performing procedure described
in “Procedure after Immobilizer Control Module Replacement”
section.

1. Immobilizer Control Module

COIL ANTENNA

Removal

1) Disconnect negative (-} cable at battery.

2) Remove steering column hole cover.

3) Remove steering column upper and lower cover by removing
SCrews.

4) Remove coil antenna.

Installation
For installation, reverse removal procedure.

]

1. Codl antenna
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8G-26 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

(B)

1. Data link connector (DLC}

—

1, lgnition key with built-in transponder
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HOW TO REGISTER IGNITION KEY

Register the ignition key with a built-in transponder in Immobilizer
Control Module by using the following procedure.
1) Prepare Suzukiscan tool (TECH 1A kit and cartridge for immobi-

lizer control system).

é) With ignition switch OFF, connect Suzuki scan tool to data link

connector (DLC) located on underside of instrument panel at
driver's seat side.

Special Tool

(A): 09931-76011 (Tech 1A)

(B): Immobilizer cartridge

(C): 09931-76030 (16/14-pin DLC cable)

NOTE:
For operation procedure of Suzuki scan tool, refer to Suzuki
scan tool operator’s manual.

3) Prepare ignition key with a built-in transponder. And then turn

ignition switch ON by using it.

4) Number of Transponder codes for ignition key with a built-in

transponder that can be registered in Immobilizer Control Mod-
uleis limited to 4. If needed, clear all Transponder codes for igni-
tion key with a built-in transponder that have been registered in
Immobilizer Control Module by executing the “CLR. TRANS
COD (CLEAR TP CODE)" command in the SELECT MODE
menu by using Suzuki scan tool.

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command is
executed with the immobilizer indicator lamp ON, it remains
ON even after execution of that command is over. It will start
flashing when the ignition switch is turned OFF once and
then turned ON after some seconds.

5) Using Suzuki scan tool, register Transponder code in Immobiliz-

er Control Module by executing “ENT. TRANS COD (ENT. TP
CQODE)" command in SELECT MODE menu.

6) Make sure that immobilizer indicator famp lights when ignition

switch is turned OFF once and then ON.
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IMMOCBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-27

Downloaded from www.Manualslib.com manuals search engine

7) If any other Transponder code for ignition key with a built-in
transponder needs to be registered, repeat above Steps 3), 5)
and 6).

NOTE:

® Up to 4 Transponder codes for ignition key with a built-in
transponder can be registered.

¢ It is not possible to register the same Transponder code
for ignition key with a built-in transponder as the one al-
ready registered in Immobilizer Control Module.

PROCEDURE AFTER IMMOBILIZER
CONTROL MODULE REPLACEMENT

When Immobilizer Control Module was replaced, including when

replaced because rechecking by using a known-good Immobilizer

Control Module was necessary during trouble diagnosis, register

Transponder code and ECM/Immobilizer Control Module code in

Imrnobilizer Control Module and ECM/Immobilizer Control Module

code in ECM/PCM by performing following procedure.

1) Perform Steps 1) and 2) described in “How to register ignition
key” section.

2) Prepare ignition key with a built-in transponder. And then turn
ignition switch ON by using it.

3) Using Suzuki scan tool, clear all transponder codes registered
in Immobilizer Control Module by executing “CLR. TRANS COD
{CLEAR TP CODE)” command in SELECT MODE menu.

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command is
executed with the immobilizerindicator lamp ON, itremains
ON even after execution of that commandis over. it will start
flashing when the ignition switch is turned OFF once and
then turned ON after some seconds.

4} Using Suzuki scan tool, register Transponder code in Immobiliz-
er Control Module by executing “ENT. TRANS COD {ENT. TP
CODE)" command in SELECT MODE menu.

5) Using Suzuki scan tool, register ECM/Immobilizer Control Mod-
ule code in both Immobilizer Control Module and ECM/PCM by
executing “RECORD ECU (RECORD ECM/PCM/ICM)" com-
mand in SELECT MODE menu.

8) Make sure that immobilizer indicator lamp lights when ignition
switch is turned OFF once and then ON.

7) If any other Transponder code for ignition key with a built-in trans-
ponder needs to be registered, repeat above Steps 2), 4) and 6).

NOTE:

¢ Up to 4 Transponder codes for ignition key with a built-in
transponder can be registered.

¢ [t is not possible to register the same Transponder code
for Ignition key with a built-in transponder as the one al-
ready registered in Immobilizer Control Module.
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8G-28 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED}

PROCEDURE AFTER ECM/PCM
REPLACEMENT

When ECM/PCM was replaced, including when replaced because

rechecking by using a known-good ECM/PCM was necessary dur-

ing trouble diagnosis, register ECM/Immaobilizer Control Module

code in ECM/PCM by performing following procedure.

1) Perform Steps 1) and 2) described in “How to register ignition
key” section. And then turn ignition switch ON.

2) Using Suzuki scan tool, register ECM/Immobilizer Control Module
code in ECM/PCM by executing “RECORD ECU (RECORD
ECM/PCM/ICM)” command in SELECT MODE menu.

NOTE:
For operation procedure of Suzuki scan tool, refer to Suzuki
scan tool operator’s manual.

3) Make sure that immobilizer indicator lamp lights when ignition
switch is turned OFF once and then ON.

SPECIAL TOOLS

. Storage case

Operator's manual

Tech 1A

DLC cable

(14/26 pin, 09931-76040}
Test lead/probe

Power source cable

DLC cable adapter
Self-test adapter

Awo o

@ N®P W,

09931-76011 Immobilizer cartridge of Mass storage cartridge of
Suzuki scan tool (Tech 1A kit) version 1.1 or more version1.5 or more

NOTE:

Use this cable only with im-
mobilizer cartridge of ver-
sion 1.1 or more.

Use of this cable with 96
immobilizer cartridge will
disable 96 immobilizer car-
tridge from operating prop-
erly.

09931-76030
16/14 pin DLC cable
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Prepared by
SUZUKI MOTOR CORPORATION

Overseas Service Department

1st Ed. April, 2000
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